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INOACHUTEJIBHAS 3AIIMCKA

Hacrosimias paboyast mporpaMMa Kypca BHEYPOUHOU JAesTeNbHOCTH «OCHOBBI
(bU3MYECKOro AKCIepUMEHTa» (Jajee — mporpaMma) pa3paboTaHa B COOTBETCTBUU
c TpeboBaHUSIMHU (eepaIbHOIO TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOIO CTaHAapTa
cpenHero obmero odpaszoBanus (mamee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3aluio o0y4deHusi B (U3MKO-MATEMaTHYECKOM Mpoduiie B COOTBETCTBUU
c TpeOoBaHUsIMHU (enepanbHO 00pa30BaTENbHON MpPOTrpamMMbl CPEIHEro O0OIIero
obpazoBanus (OOIT COO) [3].

Peanuzanus mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0YYAIOIIMMUCS
IIaHUpPYyeMbIX  pe3ysbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaromuxcs, (GOPMUPOBAHUIO M YAOBIECTBOPEHHUIO HX COIMAIBHO 3HAYMMBIX
WHTEPECOB M TOTPeOHOCTEH, camopeanu3alud OOydJalolmuxcs dYepe3 ydacTHe
BO BHEYPOUHOH AesTeIbHOCTU. OAHON U3 BOBMOXKHBIX (DOPM peann3aiuu mporpaMMbl
aBigeTcss  Kpyxkok. [lporpamma MoKeT peanu30oBbIBaTbCA  00pa3oBaTeNbHOMN
OpraHM3aIyell CaMOCTOATEIBHO JHMOO Ha OCHOBE B3aHMMOJCHCTBUS C JIPYTHMH
OpraHu3alUsIMH, OCYIIECTBIISIIONIMMU 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[Iporpamma Kypca BHEYPOUHOM nesaTeNbHOCTH «OCHOBBI (HU3UYECKOTO
DKCIIEpUMEHTa» MpeAaHazHaueHa s peanusanuu B 10-11 kiaccax u HampaBieHa
HAa  JIOCTWKEHHE  COOTBETCTBYIOIIUX  PE3yJdbTaTOB,  CHOPMYIHUPOBAHHBIX
B (enepanpHOi pabouelt mnporpamme 10 y4yeOHOMY mpenMery «Duszukan
(yriiyOJIeHHBIN YPOBEHb ).

[Tpu nzydyeHnn HU3MKKA HA YIITYOJICHHOM YPOBHE peaiM3aliis dSTUX PHHIIUIIOB
0asupyercs Ha HCIOJIb30BAHUM CAMOCTOSTEIBHOTO YYEHHYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO, B TOM 4YHucie, paboThl (u3mdeckoro mpaktukyma. I[lpu sToM
noJl paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITEIFHOE MCCIE0BaHNEe, KOTOPOe
MPOBOJIUTCS 1O PYKOBOJACTBY CBEPHYTOTrO, OOOOIIEHHOTO BHAa 0€3 MOIIaroBoi
WHCTPYKIIMU. B pe3ynbpTare obecrneunBaeTcsl OBIaJACHUE OOYJAOIUMUC YMEHUSIMU
MIPOBOJIUTH NIPSIMBbIE U KOCBEHHBIE U3MEPEHUSI, UCCIICIOBATh B3AMMHBIC 3aBUCUMOCTH
IBYX (DU3UYCCKUX BEIIMYMH M OCYIICCTBIISATH IOCTAHOBKY OIIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUTIOTE3. Bce 3TO cmocoOCTBYET MOCTHIKEHUIO OJHON M3 OCHOBHBIX
neseil u3yueHus (U3MKA Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUS — OBJIAJCHUIO
OOyJalOIUMHUCST METOJIaMH  CaMOCTOSATENBHOTO IUIAHUPOBAHUS W TPOBEACHUS
(bU3NYEeCKUX SKCTIEPUMEHTOB, aHAIN3a U UHTEPIPETANH HHPOPMAIINH, OTIPEISTICHUS

AOCTOBCPHOCTH ITOJYUYCHHOI'O pE3yJibTara.



AKTyallbHOCTh ~peaii3allud JaHHOM  TPOrpaMMBbl  OMPEACTSAETCS  TeM,
YTO €€ OCBOCHHE TMIO3BOJSIET OOydYarolMMCS Ha TMPAKTUKE O3HAKOMHTHCS
C Pa3aMyYHbIMU (DPU3MUECKUMHU SIBICHUSIMH, SKCIEPUMEHTAJIbHO M3YyUUTh Pa3INUHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINeCs] U MPUOOPECTH HOBBIE MPAKTHUYECKWE YMEHHsS M HaBBIKM B 00JAacTU
IUTAHUPOBAHMS, TMOATOTOBKH, MPOBEACHHUSA, aHAIN3a U WHTEPIPETAlNU (PU3UIECKOTO
IKCIIEPUMEHTA.

[IporpamMmMa naetr 0oOyd4aroOmMUMCS BO3MOKHOCTH MPHOOPECTH MPaKTUUECCKHI
OTIBIT pabOTHI ¢ Ja0OPaTOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MTPHEMaMU
UCCIIEIOBATENIbCKON  NIEATEIBHOCTH HAYMHAIONIETO  (PU3MKa-IKCIIEPUMEHTATOPA,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEN pe3yIbTaTOB U3MEPEHUS (PU3NUECKUX
BeauunH. Peanmuzanums mnporpamMmbl - CO3@eT  yCJIOBUS IS (DOpMHpOBAHMS
y 00ydYarommxcsi HeCTaHAapTHOTO KPEATHBHOTO MBIIUICHUS, COACHCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CYXXIEHUH, ()OpPMHPOBAHHIO  KyIbTYphl ~ OOOCHOBAHHMS
COOCTBEHHOTO MHEHUS M CBOOO/IBI €TO BBHIPAKEHUSI.

[TporpaMma MoXxeT ObITh BOCTpeOOBaHAa OOYYAIOIIMMHUCSA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIUIO K YIIIyOJIEHHOMY U3YYeHHIO (PU3UKU U MAaTEMaTHKH, TOTOBSITCS
K YYaCTHIO B OJTUMIIHA/IaX [IKOJIEHUKOB 1O (pU3UKe, B paMKax KOTOPBIX MPEAYCMOTPEH
MPAKTUYECKUN TYP.

[TporpamMMma mpecneayeT He TOIBKO 00pa3oBaTeNbHbIC, HO U BOCIHTATEIHHBIC
LENH, TIOCKOJIbKY COOTBETCTBYET HJEE OJKOJOTHM3allMd M HAee NPUKIATHON
HAIpaBJIEHHOCTH, KOTOpbIE, B YHWCJE APYTUX HUJAEH, MOJOXKEHbl B OCHOBY Kypca

¢bu3uku, nzygaemoro Ha crynenu COO.

BapuaHnTtsl peajiu3anuu nporpamMmbl 1 GopMbl IPOBEACHUS 3aAHATHI

Peanuzammst mporpaMmbl  MPEAINoNiarae€T COYETAHHE PA3IUYHBIX  (opM
IpyNIoOBOM paboThI (CAymIaHWE JIEKIMH, TUCKYCCHs, MOHTaX JKCIECPHUMCHTAIBHBIX
YCTaHOBOK, MPOBEACHUE (PU3NIECKUX U3MEPEHUH 10T PyKOBOJICTBOM ITPETO/1aBaTEIIS)
U UHIAUBUIYaTbHONW pa0OThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX pabOT W padoT
MpaKkTUKyMa, 00pabOoTKa U HHTEpIpEeTalusl pe3yibTaToB (U3HMUECKUX H3MEPEHUN).
Hcnonp3oBanue Takux GopM padOThl TOMOTAET Pa3BUBATh y OOYUAIOIIMXCS, C OJTHOM
CTOPOHBI, HAaBBIKM BOCTPUATHS HOBOM HWH(pOpMAIMM TpH Pa3IUdHBIX (popmax
ee Moja4u, a ¢ APYrod CTOPOHBI — aKTHBHOCTH, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayasio. B nmenom peanuzanus JAaHHOW NOPOrpaMmbl JOJDKHA IOJIOKHUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyaJlu3alliy 3HAHWUW, YMEHUW M HaBBIKOB OOYYaIOIIUXCS
B paMKax uX MpeanpohecCHOHATFHON TEXHOJIOTHYECKOW (MHKEHEPHOM ) MTOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JIMYHOCTH 00YYAIOIIHUXCSI.

[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX IIPETyCMOTPEHBI
Takue Gopmbl paboT, KaK JIEKIHH, CAMOCTOATEIbHbIE PaOOTHI U pabOTHI MPAKTUKYMA.
B xone camocTosiTenbHBIX pabOT oOydarouuecs IoJi KOHTPOJEM MpernoaaBaTeis
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT OMPECIICHHBIC YMEHUS U HaBBIKH. PabOTHI
MpaKTUKyMa  TOJIpa3yMEBAaIOT  CaMOCTOSITEIBHOE  pelIeHHe  OO0yYaroIIMMUCS
HKCIIEPUMEHTAIbHBIX (PU3MYEeCKUX 3a7ad. TemaTuka pabOT MpakTUKyMa M MOPSIAOK
UX CIIEZJIOBaHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUECKOT0 IJITAHUPOBAHUS (peiepaibHON
paboueli mporpaMMel 1o yueoOHoMY TipeameTy «DPusnkay (yriyOJIeHHbIN ypOBEHb).

[Iporpamma paccuuTaHa Ha peaau3allio B TEYEHUE NBYX JIET OOy4YeHUs
B 10-11 kiaccax mpu MpOBEACHHM 3aHITHM OJIMH pa3 B Henemo o0bemMom 1 yac
kaxgoe. [lo ycMOTpeHUIo yuuTesns TOPSAJIOK CICAOBAHMS 3aHATUNA MOXET OBITh
U3MEHEH, 2 HEKOTOPbIE MOTYT OBITh UCKIIFOUEHBI.

JlotmyckaeTcst peaid3aiiysi 4aCTH MPOorpaMMbl B TEYEHHE OJTHOTO Y4eOHOTO0 rojia —
J1s1 00yvaromuxcst Tojibko 10-ro unu tonbpko 11-ro kimacca. OnHAKO B 3TOM Ciydae
npu pabore ¢ obyuaromumucsa 11-ro kiacca peKOMEHIYETCS HAUUHATh U3JI0KCHHE
y4eOHOro Marepuaia C TMpPOBEICHUS 3aHSATUM, HANpaBICHHBIX HA OCBOCHHE
0OyYarOIIMMUCS OCHOBHBIX TPUEMOB U METOJI0B 00PabOTKH Pe3yIbTaTOB (PU3UUECKUX
U3MEPEeHUN W OleHKW morpemHocteit. s srtoro pekomenmyercs: 1) mpoBecTH
B kiacce 3aHsaTust Ne 1, Ne 3 u No 5 u3 mporpammsl 10-To kiacca; 2) 3a1ath Ha JI0M
BoInoyiHeHUe 3aaanuii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kinacca; 3) B qaibHEHIIIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTEN,
Kakue-nmubo Tpu 3ausatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3moskHO Takke ocBoeHue o0ydarommmucs 11-ro kimacca mosiHoN mporpaMmbl
IIPY YCJIOBUU TIPOBEICHUS 3aHATUH JBa pa3a B HEACTIO 00BEMOM 2 gaca Kaxaoe.

Psan paGor mpakTtukymMa (Ha YCMOTpPEHHE YYMTENsA) MOXET OBbITh 3a/laH
OOydJarommMMcsi Ha JOM JIJIi CaMOCTOSITEIbHOTO BBITIOJIHEHUSI C TOCTEAYIOIUM

KOHTPOJIEM U O6CY)I<)1€HI/ICM MMOJIYUYCHHBIX PE3YJIbTATOB.

B3aumocBa3s ¢ QpenepanbHoil padoueii NporpaMmMoil BOCIIUTAHUSA
[Iporpamma pa3zpaboTaHa ¢ ydeToM peKoMeHaarui denepaibHoil padodeit
IPOrpaMMbl BOCIIUTAHUSA. B 94aCTHOCTH, OHA yYUTHIBAET TICUXOJIOTO-TIEAArOTHUECKHUE

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOPHH 00YUarOIIUXCS.



[IporpamMmma COOTBETCTBYeT TakuM II€JIIM BOCHUTAHUA OOYyYarOMIUXCS,
KaK pa3BUTHE JINYHOCTH, CO3/IaHUE YCIOBHM SISl CAMOOIIPEICTICHHS U COLIMATTU3alIUH.

[IporpaMma  coAeMCTBYeT pEHICHHIO CIEAYIOIMX  3a7ad  BOCHUTAHUS
oOy4alolXCcs: YCBOCHHE 3HAHHWM, HOPM, TyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
Tpaaulni, KOTOPbIE BRIPAOOTANIO POCCHIICKOE 00IIECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLICHMH K OTHUM  HOpPMaM, IIEHHOCTSIM; IPHOOpETeHHe
COOTBETCTBYIOILIET'O STUM HOpMaM, IEHHOCTSIM, TPAIUIUSAM COLIMOKYIBTYPHOTO OTIbITA

MOBEJCHUS, OOIICHMSI, MEXITMYHOCTHBIX U COIMATBHBIX OTHOIICHUM, TPUMEHEHUS
MOJIyYEHHBIX  3HAHWUW;  JOCTMKEHHE  JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHHS
o011e00pa3oBarebHOM mporpammel o ¢usuke B cootBeTcTBUU ¢ PI'OC COO.

[TporpaMma cOOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIIPABJICHUSM BOCITUTAHUSL.

1) TpymoBoe BOCIMTaHHWE — BOCIUTAHUE YBAXKCHUS K TPYAY, TPYASIIAMCS,
pesynbpTaTaM Tpyaa (CBOEro W JPYrux IJIIOJEH), OpUEHTalus Ha TPYAOBYIO
JeSITEIIbHOCTb, HOJTyYyeHue npodeccun, JUYHOCTHOE CaMOBBIPAKEHUE
B TPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B POCCHUHUCKOM OOIIECTBE,
JOCTHKEHHE BBIIAIOMIMXCS PE3yJbTaTOB B TMPOGECCHOHATBHOU EATEIHHOCTH.
[leneBbIMH OpHEHTHpPAMH SIBISIOTCA: (OPMUPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TIOJYYCHHIO TpOo(dhecCHOHATBLHOTO 00pa30oBaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TE€UEHHUE XU3HU KAK YCIIOBUIO YCHEIIHOM MpodeccHOHaTbHON M 00IeCcTBEHHON
NEesATEIbHOCTH; TOHMMaHWe cnenupukyd camooOpa3zoBaHud M TpodhecCHOHATbHOM
CaMOIIOATOTOBKH B WH(OPMAIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTHCS M TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHPOBAHHOCTH
HAa OCO3HaHHBIM BBIOOp cdepbl TpodeccHOoHaNBEHON TPYAOBOWM NEATEIHLHOCTH
B POCCUHCKOM OOIIIECTBE C yUE€TOM JINYHBIX )KU3HEHHBIX IUIAHOB, IOTPEOHOCTEN CBOECH
CeMbH, 00IIIeCTBa.

2) Dkosioruueckoe BocmuTaHue — (OPMHUPOBAHHE IKOJIOTUUECKOU KYIBTYPBHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOLICHHSI K MPUPOJE, OKPY>KAIOIIEH cpelie Ha OCHOBE
POCCUICKHX TPAIUITMOHHBIX JTyXOBHBIX IIEHHOCTCH, HABBIKOB OXpaHbI, 3allUTHI,
BOCCTAHOBJICHHSI TIPUPOBI, OKpYyKaromeld cpenasl. L[eneBsIM OpUEHTHPOM SBISICTCS
0CO3HaHWE HEOOXOTUMOCTH MMPUMEHEHHSI 3HAHUS €CTECTBEHHBIX U COIMANBHBIX HAYK
JUIsL  Pa3yMHOTO, OEpexJITMBOTO TPHUPOAOIOIH30BaHUS B OBITY, OOIIECTBEHHOM
POCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MMO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K IIO3HAHUIO CeOsI

U JIpYTUX JIOAEW, NpUpOasl U OOIIeCTBa, K MOJYYECHHUIO 3HAHUN, KaueCTBEHHOTO



0o0pa3oBaHMsI C y4ETOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SIBISIOTCS: (OPMUPOBAHUE JEATEIBHO BBIPAKEHHOTO
MO3HABATENILHOTO HMHTEpeca B 00JacTH (PUBMKKM C YYETOM CBOUX HHTEPECOB,
CITOCOOHOCTEH, MOCTHUKEHUM; MOJydeHUE MPEJACTaBICHUN O COBPEMEHHON Hay4YHOM
KApTUHE MHpA, O JOCTHKEHHUAX HAYKW W TEXHUKH, O 3HAYEHUU HAYKU B KU3HH
poccuiickoro o0riecTBa, 00ecrneYeHn ero 0e30MacHOCTH; MPHOOpEeTeHNnE HABBIKOB
KPUTHUYECKOTO MBIIIICHUS, OINpEAENeHUs] JOCTOBEPHON HAyyHOW HHPOpMAIIH
U KPUTUKM AaHTHHAYYHBIX [PEJICTABICHUI; pa3BUTHE W IPHUMEHEHHUE HAaBBIKOB
HAOJIOZICHUS, HAKOIUIGHWS W CUCTeMaTu3aluu (akTOB, OCMBICICHUS OIIbITa

B CCT@CTBGHHO'Hay‘IHOfI o0JacTn IIO3HaHU:I, HUCCICIOBATEILCKOM AESITCIbHOCTH.

Oco0eHHOCTH padOTHI yUHTE IS 110 IPOrpamMme

[Ipu peanuzauuu JaHHOW MPOrpaMMbl 3ajadya YUYUTENsl COCTOUT B TOM,
4yTOOBl CO3/1aTh YCJOBHUS JUIsI YCBOGHHMsS OOYyYarOIIMMHUCA HOBBIX 3HAHMIA,
npuoOpeTeHNs] MMM HOBBIX YMEHHUH M 3aKpeIUICHUS HaBBIKOB, HEOOXOIMMBIX
JUTSL IPOBEJIeHUsT (PU3MUECKUX SKCIIEPUMEHTOB M aHAJIM3a MOTYYEHHBIX PE3YJIbTATOB.

Jns peuieHus 3TOM 3alayud HEOOXOAMMO HaluyuMe B KaOMHETe (PU3MKHU
00OpylOBaHUs, KOMIUIEKTYIOIIUX M PacXOJHBIX MAaTepuajoB, TPeOyOLIMXCA
JUIsL TIPOBEJEHHUS CaMOCTOSITENbHBIX pPabOT W paboT mnpaktukyma. [lepedenb
npejiaraeMeix  pador  chopMupoBaH ~TakMM ~ 00pa3oM, UYTO  MOATOTOBKA
K UX TMPOBEACHUID HE [JOJDKHA BBI3bIBATh CYUIECTBEHHBIX 3aTPyJAHEHUN —
BCE HEOOXOIMMOE ISl pealu3aluy MNpOrpaMMbl, KaK MPaBHIO, JUOO HAXOAMTCS
B KaObuHeTe Pu3uku, TMOO0 JOCTYITHO B TOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HayanoM 3aHATUH YYUTEII0 PEKOMEHAYETCA CaMOCTOSITEIbHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJaHUs, CaMOCTOATEIbHbIE PabOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE JOJKHBI OyIyT BBIMOJIHATH 00yYaromuecs. ITO 1aCT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3yJbTaThl U3MEPEHUN U UX 00pabOTKH, KOTOpHIE
NOHAM00ATCA IS JaJbHEHIIe NpPOBEPKU MPaBWIBHOCTH BBINOJHEHHUS pPadoT
OOyJarOIUMHUCH.

[TockonbKy OJHMM W3 TJaBHBIX pPe3yJbTAaTOB pabOThl yUUTENs B pamMKax
BHEYPOUYHOU JI€ATEIbHOCTH SIBJISIETCSA JTMYHOCTHOE Pa3BUTUE OOYUAIOIINXCS, YUUTEIIO
PEKOMEHIYETCsl MPU TMPOBEACHUM 3aHATUN MO NPOrpaMMe aKTUBHO Y4acTBOBATh
B JCATENbHOCTH OOY4YaloOIIUXCsl, KOHTPOJIMPOBATh XOJ  BBIMOJHEHHS HMHU

IKCIIEPUMEHTAIbHOW pPAa0OTHI, HAMNpaBisATh W KOPPEKTUPOBAThH HUX JCHCTBHUS,
7



CBOCBPEMEHHO  yKa3blBaTh HAa  OMIMOKM W  HEJOYETHl,  MOJCKAa3bIBaTh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW pabOTHI,
o0Cy>KIaTh MIPUYMHBI U BO3MOKHBIE MTOCIEACTBHS JOIyCKaeMbIX olMOOK. Bo Bpems
3aHATUA  HEOOXOAMMO  MOJAJEPKMBaTh  JOOpOXKENIaTeslbHyl0  aTtMmocdepy
COTPYAHUYECTBA.

VYuurento ciaenyer  y4uTbIBaTh, 4YTO JIOTMKA OCBOEHHUS  IIPOIPaMMBI
npeznonaraeT NocjaefoBaTelbHOe M3Y4YeHHE MaTepuanga — CHadaja o0ydaromuecs
JIOJIKHBI OCBOUTH 0a30BbIE MPUEMBI U METObI IPOBEACHHS (PU3UUECKUX U3MEPECHHIMA
U 00pabOTKH MOy4aeMbIX Pe3yJbTaTOB, a YK€ 3aTeM NPUMEHSATh WX Ha MPAKTHKE
0 CXEME «OT NPOCTOro K CloKHOMY». lloTomy mpumepHas cxema HpOBEACHHUS
3aHATUHN IO TPOrPaMMeE MOKET OBbITh CIEAYIOLIEH:

1) 0oOBsACHEHHE TEOPETHUECKOTO MaTepHaa o TeME;

2) TONTOTOBKA K BBHIMOJHEHUIO CaMOCTOSITEIBHON pabOThl WM PabOThI
MpaKTUKyMa — OOCYXJICHHUE 3aJaHHsl, YCTPOMCTBA IKCIIEPUMEHTAILHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepualia, IPUEMOB U METOJOB MPSMBIX
HKCIEPUMEHTAIBHBIX U3MEPEHH, clIOCO00B UX 00PaOOTKU U OLIEHKH MOrPELIHOCTEN
VU3MEPEHUN;

3) mpoBeACHHUE CaMOCTOSTEILHON pabOTHI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MIPABUJILHOCTH MTPOBEICHUS U3MEPEHHUI;

4) o0paboTKa  TOJYYCHHBIX  OKCIHCPUMEHTAJIBHBIX  JAHHBIX,  OIICHKA
MOTPEIIHOCTEM;

5) oOcyxaeHHe pe3ysbTaTOB O0Pa0OTKU IMOJYYEHHBIX JKCIEPUMEHTAITBHBIX
JAaHHBIX U MIPOBEPKA UX MPABUIBHOCTH.

B ciydae HexBaTK BpeMEHH Ha peajn3aliio B Kiiacce MyHKTa 4 JaHHON CXEMBbI
PEKOMEHJIyeTCsl  MPEJIOKUTh  OOYYarolIMMCSI  BBIOJIHUTH  COOTBETCTBYIOIINE
NEHCTBUSL JOMa, a MyHKT S peajdu3oBaTb B Hayajle CIEAYIOIEro 3aHsATHS,
an00 TPOBECTH HEOOXOAUMBbIE OOCYXKICHHs ¢ OOy4YaloUUMHUCS B MOPSAIKE

WHIUBUTyaJIbHON PaOOTHI.



COJIEP’KAHME KYPCA BHEYPOUHOW JESTEJILHOCTH
«OCHOBBI ®U3UYECKOT'0 DKCIIEPUMEHTA
(@U3NKO-MATEMATUYECKHI MPODPWIID)»

10 KJIIACC

3ansrue 1. [TorpemiHOCTH B 3KCIIEPUMEHTE

Jekuyusa «llorpemHocTy mnOpsAMBIX u3MepeHui». OOcyxnaercs npupoaa
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyua «IlorpemrHOCTH KOCBEHHBIX H3MepeHHi». OOCyXIarTcs METOAbl
Y IIPUEMBI OLIEHKU IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansTue 2. OueHKa NOrpPelIHOCTEH MPSAMBIX U KOCBEHHbIX H3MepPeHUii
Camocmoamenvnan pavoma «O1eHKa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI

I10 pE3yjbTaTaM IIPAMBIX H3M€p€HHI>i».

3ansarne 3.  Ycpeanenue — m3mepenuid.  Ciy4aiiHasik = NOIPELIHOCTb.
Kunemarnyeckue usmepeHust

Jexyuna «CiryqaiiHple TOTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM ITOATOTOBKHU
oOy4Jarommxcs U JOCTYIHBIM 000PYJIOBAHUEM MOKET ObITh IPOBEICHA OJIHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEJIHIO CKOPOCTb
JIBUKEHMSI 3EPHBIILIKA MIIeHa B OyThUIKE C BOJOM.

Obopyoosanue. 1limeHo, HamoJIHEHHass BOJOW IUIACTUKOBasi OYyTHLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamroe  onucanue pewenus. IlpoBonutcs  cepusi  SKCIEPUMEHTOB
10 U3MEPEHHUIO C IOMOIIBIO CEKYHIOMEPA BPEMEHH IPOXO0KAECHUS 3€PHBILIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (PUKCHUPOBAHHOTO PACCTOSHUS BJAOJb BEPTUKAJIM.
Beruucnsiercst  cpenHee BpeMsl  IBMOKEHHS 3€peH. PaccuuThIBaeTCs  CpeHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceli pabomvl npakmukyma: BCEPOCCHMCKas OJIMMIIMAIA

HIKOJIBHUKOB MO (hu3KKe, peruoHabHbii 3tan 2023 1., 3agaya «IlmeHo u BA3KOCTH»

[9, 10].



Ilpakmukym Ne 2

3aoanue. CobeputTe YCTaHOBKY [Jisl 3allyCKa IlIapuKa B MOJIET ¢ HEKOTOpPOMH
BBICOTHI C (DMKCHPOBAHHOW TOPH30OHTAIBLHON HayaabHOW CKOpOCThlO. Mcciemyiite
3aBUCHUMOCTh BEPTUKAIBHOM M TOPU3OHTAIBHOM KOOPJWHAT IIAPUKA IPU IMOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YaJIE MOJIETA.

Obopyoosanue. CranbHONM IIApUK, IYCKOBOE YCTPOHCTBO  (OTPE30K
QTIOMUHUEBOr0 TPO(HIIL, MAarHUT HEOJMMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JTAanKO#M 1 My(TOM, MAJSIPHBIN CKOTY, PYJIETKa, KOMUPOBaJIbHAs Oymara.

Kpamroe onucanue pewenus. OcyiiectBisercst cOOpKa IMyCKOBOW YCTAHOBKH.
[IpoBomuTCs cepusi SKCHEPUMEHTOB IO 3allyCKy IIapuKa B IIOJIET U U3MEPEHUIO
KOOPJIMHAT MaJIEHUs MapHKa OTHOCUTEIHHO TOUKU cOpoca. [1o morydeHHbIM TaHHBIM
pacCUUTHIBAETCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomvl NpAKMuKyma: MEXAYHApOJIHAs OJUMITHAIA

1o ’KcnepuMeHTaabHOi pusuke 2021 r., 3aaaua «[Tymka» [11].

3ansTue 4. [Ipocreiimue reomerpuyeckne U3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIOIIAIb HAPUCOBAHHOMW Ha JIUCTE OyMaru Gpurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopydosanue. IlpoBosoka, uria OT mnpuua (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHne (Urypbl CIOXKHOW (OpPMBI HA pPa3IMHOBAHHOW KBajapaTamMu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HITUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasTCa M3MEpPEHUs TOJIIUHBI TPOBOJIOKHU
MeTosoM psifoB. [IpoBoaUTCS M3MEpEHUE TUaMeTpa UTJIbI METOJIOM MPOKATHIBAHUS.
[IpoBomuTCcs u3mMepeHue Twionaan GUrypsl METOJIOM TOJICUETa TIIOMIAIN 10 KIETKaM
CETKHM M3BeCTHOTrO mara. [IpoBoauTcss usmepeHrue rabapuToB OpycKa U BBIUUCIICHHE
ero obbema. OIlIEHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBomutcs

IMPOBCPKA MMPAaBUJIbHOCTH UBMCPCHUS THaAMETPaA UIJIbl C TIOMOIIBIO MITAHTCHIUPKYJIA.

3ansatue 5. I'paduku IKcnepuMeHTANBHBIX 3aBucUMOcTeil. I'paduueckas
00padoTKa JaHHBIX
Jexkuua «Odopmiienne TpaduKOB OSKCIEPUMEHTAIBHBIX  3aBHUCHMOCTEH.

['padrueckas 00pabOTKa TAHHBIX).
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OOcyxaloTcs OCHOBHBIE MpaBmia O(OpMIIEHUS TpapUKOB 3aBUCUMOCTEH
(U3HYECKUX BEJIMYUH APYT OT ApYTa.

Camocmosamenvnaa padooma «lloctpoeHue TrpadUKOB B COOTBETCTBHUH
C U3yYECHHBIMH MTPAaBUJIAMU C UCIOJIb30BAHUEM T'OTOBBIX TAOJIULL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu lleHTpanbHOMU
IPEIMETHO-METOINYECKOM KOMHCCHH 10 OLEHUBAaHUIO OQOpMIICHUS TpaduKOB

Ha MPAKTHYECKUX TypaX BCEPOCCUNCKOM OJIMMITHAJIBI TKOJBLHUKOB 10 (usuke [12].

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHUCUMOCTEN: JUHeApU3alus, MOACYeT
IUIOIHATU MO IPA(PUKOM, MOCTPOEHUE KACATEIbHBIX K rpaduKy

Jexkuyua «JluHeapuszanus OSKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIPYTHE
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcyxmaeTcss ~ METOJ  3aMEeHbl  TEPEeMEHHBIX  MpU  JIMHEApU3alHUU
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTEN. OOCyxnaercs (U3nUeCKuil CMBICT TLUIOMIAAN

1o/ rpa)MKOM U yriaoBOro K03 puireHTa KacaTeabHOl K rpaduky.

3ansatue 7. MW3MepeHue 3aBHCHMOCTH KOOPAMHATHI TPaHHMIBI 00JIACTH
HAMOKaHUs OT BpeMeHU. JInHeapu3anusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOU candeTKu JICHTY IIuHON 30 CM U MUPUHOM
2—-3 cM. OmycTuTe KOHel 0yMaKHOU JIEHTHI B BOJLY U BKJIIIOUUTE ceKyHomep. M3yunre
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenenute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymaxkHbie candeTKku, pyseTka, yamka [lerpu.

Kpamroe onucanue pewenus. CTaBUTCA ONBIT MO HU3YUYCHHUIO JBHXKCHUS
rpaHUIlbl HaMOKaHus OyMmaxxHOUW canderku. Hcmonp3yeTcss 3amMeHa NEpEeMEHHBIX
JUTSL JIMHEApU3allii 3aBUCUMOCTH M TIOCTPOCHHS JIMHCHWHOTO rpaduka, KOTOPBIHA
BITOCJICICTBHUH MO3BOJIACT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomol npaxmuxyma.: [5], 3amaga Ne 32 «Hamokanue

TKaHHW».

3ansaTue 8. U3yueHue ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3aKkpenuTe C MOMOIIBIO 3KUMa JIMHEWKY Ha cTode. [Iposienbre nyXKy

3aKuMa B KOJIBLIO 0aHKOBCKOM PE3UHKMU. BaI_IGHI/ITe KPOYKOM IWHAMOMCTpPA KOJIbIO
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pe3uHKU. l3MepbTe 3aBUCUMOCTH JIMHBI DPE3UHKH OT PaCTATHBAIOLIEH CHJIbI
npu Harpy3ke (pacTsbkeHuH) U pasrpyske. [Ipoeaute nzmepenus ¢ marom B 0,5 H,
IpU Ka)XJ10M U3MepeHuu aenaire 3aaepxkky B 30 c. [loctpoiite rpaduk nsmepeHHom
3aBUCUMOCTH, onumuTe ee xapakrep. CrenmaiTe NpearioNIoKEHUsS O NPUYMHAX
Habo1aeMoi 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpenenax JeKUT KOIPPUITUSHT
YKECTKOCTU PE3UHOBOr0 Kousblia. Mcronb3ys NOJMy4YEHHbIE JAHHBIE, PACCUMUTANTE,
KAKYI0 S3HEPTHUIO MOIJIOTHIIA PE3UHKA 32 BPEMs MIPOBEACHUS U3MEPEHU.

Obopyoosanue. JIuHeiika, 3aKUM, JUHAMOMETP C IpeaesoM u3mepenuit 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa AJisi 0aHKHOT), CEKYHI0MED.

Kpamroe onucanue pewienus. BpINOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3UHOBOTO KOJIbLA OT €r0 JUIMHBI IPU IOCTENIEHHOM YBEIUYCHUU
U IpU NOCTENEHHOM YMEHBUIEHMM pacTsaruBaronieil cuibl. HaOmromaercs siBieHue
yOpyroro rucrtepesuca. JIBe TmoJlydeHHbIE HKCIEPUMEHTANIbHBIE 3aBUCUMOCTH

HAHOCATCA Ha OAWH I’pa(l)I/IK HpOBOI[I/ITCH aHaJIM3 IMOJYYCHHBIX PC3YyJIbTATOB.

3ansatue 9. HaxoxkaeHume Macchbl JIMHEHKH M IINPUIA € TOMOIIbIO
YPABHOBEIIMBAHMS PblUara

Ipakmukym

3aoanue. Onipenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MACCY IIMPHUIIA U MaCCy
JIMHEHKMU.

Obopyoosanue. IlInpun o6bemom 20 M1, TUHEIKA, CTaKaH C BOJIOM.

Kpamkoe onucanue pewenus. K KOHIy JMHENKH, KOTOpas HUCIOIb3YyETCA
B KaU€CTBE pblyara, NoJABEIIMBAETCS WINpull. M3mepsieTcs 3aBUCUMOCTh KOOPANHATHI
TOYKH OTIOPHI YPABHOBEIIEHHOTO phldara OT 00’beMa Boibl B Impuiie. [1o momydeHHbIM
JTAHHBIM OIPECIISIOTCS Macca MIIPHUIla U Macca JIMHEHKH.

Onucanue cxodxceil pabomvl NpakmuKyma: PETUOHAIBHBIA 3Tall OJIUMITAA]IBI

um. J[x. K. Makcsenna o pusuke, 2014 1., 8 kimace, 3agaya «HenecTpyKTUBHBIN aHATH3Y.

3ansaTue 10. U3mepenne ko3gpGuumeHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
LIAPUKA OT OBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenuTte UCCIEIOBAaHUE 3aBUCUMOCTH BBICOTBI OTCKOKAa IIapUKa
II0CJIE COYJApeHUsi ¢ MOBEPXHOCTBbIO CTOJAa OT BBICOTHI cOpoca. IlpoBenute ombIT

JUISL IBYX TUIOB IIapUKOB. OnpeaennTe XxapakTep 3aBUCUMOCTH.
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Obopyoosanue. llapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MIAPUK
«MOMPBITYHY, PyJETKA, MAIIPHBINA CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa MOCIE COYNapeHUsi C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTONA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. Mi3MepeHust IpoBOSATCS ISl IBYX TUIIOB IAPUKOB.
JI1si pe3uHOBOTO HIapHUKa 3aBUCUMOCTH SBIISAETCS TPSIMOM MPOMOPIHMOHATIBLHOCTHIO,
JUIST [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIETCS TaKOBOM.

OO0cCyX)arTcs BO3MOKHBIE IPUUMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. Onpenesienne TeNJI0eMKOCTH TBEPIOTO Tejia

Ilpakmukym

3aoanue. Onipenenure ¢ MAKCUMaIIbHON TOYHOCTHIO TETUIOEMKOCTh TPY3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobseMom 0,2 11 ¢ Bo/10i1 KOMHATHOM
TEeMIIepaTyphbl, EMKOCTh C TOpsiYe BOJOW, JBa TepMOMETpa, caldeTKu, MOIHOC,
HUTb.

Kpamxkoe onucanue pewrenus. IIpoBOAUTCS OMBIT IO U3MEPEHUIO TETNTIOEMKOCTH
rpy3uka METOJOM TMEpeHoca €ro W3 XOJOAHOW BOIbI B Topsuyio. OleHuBaeTcs
W3MEHEHHE TeMIEepPaTyphl XOJOIHON BOJBI 32 CUET MOJTYUYEHHUs KOJUYECTBA TETUIOTHI

OT FOPSIYETO TPy3HUKA.

3ansitue 12. U3mepeHue TeMmepaTypbl PyK KCIIEPUMMEHTATOPA W JaBJICHMS,
KOTOpOEe MOT'YT CO3[1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenute BHYTpeHHee ceuenue TpyOku. Iloacoeaunmure
K mmpuiy oobemMom 20 M TpyOKy C NMOMEIIEHHOW B Hee Karuied BOJbL. 3aKMUTE
IITPUIT B JAJOHAX W HarpeBalTe ero TakuMm o0pa3oM B TeueHue 5 MunHyT. M3mepbTe
nepeMenieHre Karm 1o TpyOke. Mcnonb3ys mMoigydeHHblE AaHHBIEC, OIICHUTE
TEMITepaTypy PyK dKcmepuMmeHTaTtopa. 2) JloKauTech, Koraa MINPHIl CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI TPYOKH, U3MEPHTE
NepeMEICHIE KaTlIu MPYU MaKCUMaJIbHOM JIaBJIEHUU BO3/lyXa, CO3/1aBa€MOM Ha KOHIIC
TpyOku. Mcrionb3ys mosiy4eHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE HKCIIEPUMEHTATOPA.

Obopyoosanue. lnpur; oo6bemom 20 mi, TpyOka OT HH(PY3MOHHON CHCTEMBI,

BOJIa, JINHENKA, CEKYHAOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiry oobemom 20 Ml oJACOEAUHSACTCS
TpyOKa ¢ IMOMEIIEHHOM B Hee Karie Bosl. [IImpuil HarpeBaeTcs pykamu, U3MepsieTcs
nepeMerieHre Kamim no Tpyoke. Ha ocHOBe JaHHBIX O ceueHUU TPYOKU M oObeMe
BO3JyXa B IIINPULE PACCUUTHIBACTCS TEMIIEpaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnonws3ys Ty Ke€ YCTAHOBKY, IKCIEPUMEHTATOP CO3/1a€T MaBJICHUE BHYTPH
cBOOOHOTrO KOoHIAa TpyOku. Kammsi Bojwsl mepememaercs no Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLECHHUBACTCA HABJIECHHUE, KOTOPOE€ MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomul npakmuxkyma: 1) 3aKIIOUUTENBHBIN 3Tan
BCEPOCCUMCKON OJIMMITHAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceimeHusli

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IdppexTuBHBIN KOIPPUUHEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMoubi0 peryara. OnpeaesieHue npeaesia ynpyrom
nepopmanmnu

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYIb FOHTa MPOBOJIOKH.

Obopyoosanue. llTaTuB ¢ IByMs JalKaMu, MPOBOJIOKA, JIMHENKA JepeBsSHHAs
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenua. JInHelKka MOABEIINBACTCA HA IIPOBOJIOKE TaK,
YTOOBI MOJIYYHJICA CHJIBHO HEPABHOIUIEUUA phlyar. bImkHUN K TOUKe MoJBECca KOHEll
TOPU30HTAIBHON JIMHEWKHU OINMPAETCs CHU3Y Ha JAIKy ImratuBa. K apyromy KoHIy
JMHEWKU TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercss 3aBUCHMOCTb CMEIIEHUS KOHLA
JIMHENKH, K KOTOPOMY ITOJBEIIMBAIOTCS IPY3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
IIOJIyYEHHBIX JAHHBIX U I€OMETPUYECKUX IapaMeTpPOB YCTAHOBKM PaCCUUTHIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooxceti pabomst npakmuxyma. [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3¢ GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUS] METOA0M
OTpbIBA

Ipakmukym

3aoanue. TlpumymaiiTe crmoco0 W3MEPEHHsS CHWIbI, KOTOpPYK Tpebdyercs
MPWIOKHUTH K MPOBOJIOYHOM pamMKe JJis TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCHEpUMEHT U OlEHUTE KOI(PPUIMEHT TOBEPXHOCTHOTO

HaTs>KCHUA BOOBI.
14



Obopyoosanue. KroBeTa mupokas ¢ BOJI0M, TPOBOJIOKA, BEChI, HUTb.

Kpamkoe onucanue pewenus. IIpoBOIUTCS OMBIT MO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TIOBEPXHOCTH BOJBI MPH PA3IUYHBIX TEPUMETPaX PaMKH.
[TpoBoauTCs orieHKa K03 PHUIIMEHTa TOBEPXHOCTHOTO HATSKCHHS BOJIBI.

Onucanue cxoanceti pabomst npaxmuxyma. [7], 3amaga Ne 331.

3ausitue 15. OmnpeneieHue TOYKM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHUM
KOH/IEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OuieHUTE BIAKHOCTh BO3/yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsIHHAS, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabJMIla 3aBUCUMOCTH JaBJICHUS HACBIIEHHOTO TTapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B nmpoOUpKy ¢ BOJOM MOCTENIEHHO T00aBISIOT
KYCOYKH JIbJIa U JOXKUJAIOTCS MOMEHTA BBICTYIUICHUS KaIlellb POCHI HA TIOBEPXHOCTH
npoOupku. [lo mMmosy4eHHBIM JAaHHBIM O TEMIIEPAType TOYKE POCHI C MOMOIIBIO
TaONMHIBl 3aBUCHMOCTH JIaBJICHHWS HACBHIIICHHOTO Tapa BOJBI OT TEMIIEpaTyphl
OTIpEJIEIISIETCS] OTHOCUTENbHAS BIKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooicetl pabomsr npakmuxyma: [8], rmaBa Ne 3, mabopatopHas
pabora Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHUE
AIEKTPUUECKUX EMKOCTEH JIByX KOHIEHCATOPOB.

ObopyoosaHue. nBa  DIEKTPOJIUTHUUECKUX  KOHJIGHCATOPa,  BOJBTMETD,
Oarapeiika, COeIMHUTEIIbHBIC TTPOBO/IA.

Kpamroe onucanue pewenus. TIpoBOgUTCS OMBIT MO 3apsAKe KOHAECHCATOPA
OT JpYroro 3apaHee 3apsOKCHHOTO KOHIeHcaTopa. M3MepsroTcss HampshKeHHSI
Ha KOHJIGHCATOpax JI0 W MOcje MoAKIIoYeHu. OeHnBaeTcsl OTHOIIIEHUE eMKOCTEH
KOH/ICHCATOPOB.

Onucanue cxoxceti pabomol npaxkmuxyma: [6], 3agaua Ne 10.22,

3anstue 16. U3ydyenune npouecca pa3psiiku KOHJAeHCATOPA

Ipakmukym

3adanue. VI3yunte 3aBUCUMOCThH HAIPSHDKEHHUS HA KOHAEHCATOPE OT BPEMEHHU
npu ero pazpsiake. OnpenenanTe eMKOCTh KOHIEHCATOpa.

ObopydosaHnue. DNEKTPOIUTUUECKANA KOHJEHCATOp, BOJBTMETP, Oarapeiika,

CEKYHJIOMEp, COEAMHUTEIbHBIE TPOBO/IA.
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Kpamkoe onucanue pewenus. IlpoBoguTcsi U3MEpeHHE 3aBUCUMOCTHU
HANpPsDKEHUST Ha pas3pspKarolieMcsl KOHIEHcAaTope OT BpeMeHu. [lemaercs oleHka
eMKOCTH KOHJIeHCaTopa. B KkadecTBe CONMPOTHBICHHS IS pa3psaKd KOHACHCATOpa
BBICTYIIAET BHYTPCHHEE COTIPOTHBIICHHUE BOJIETMETPA.

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

cBeToanoaa» (4acth Ne 1).

3ansaTue 17. OnpeneJieHne yaeJbHOT0 CONPOTHBJIEHUS MATEPHUAJIA IPOBOJIOKH

Ipakmukym

3aoanue. Onipenenure yaeabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMeTpa),
COCIMHUTENbHBIE  TPOBOJA, OaTapeiika, o00pa3lbl  MPOBOJIOKH,  JIMHEWKA,
MHKPOMETD.

Kpamkoe onucanue pewenus. Wccnenyemas TMpPOBOJIOKA COEOUHSAETCS
MOCJIEIOBAaTEIBHO C aMIEpPMETPOM U TMOJKIIoUaeTrca K Oatapeiike. IlapamienbHo
Y4acTKY MPOBOJIOKH MOJKIIIOYACTCsl BOJILTMETP. Y3 OTHOIIIEHUS TOKa3aHUM TPUOOPOB
PaCCUUTBHIBACTCS CONPOTUBIICHUE YYaCTKa MPOBOJIOKHU, MOCIE YETO U3MEPSIOTCS €ro
reOMETpUYECKre pa3mepbl. M3 TMONy4EeHHBIX [TaHHBIX ONPEAEHACTCS YAEIbHOE
COIIPOTHUBIICHUE MAaTEPHUalia, U3 KOTOPOTO U3rOTOBJICHA IPOBOJIOKA.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoJIHas oOJIUMIUaga

1o skcnepuMeHTabHOU uzuke 2022 r., 3a7a4a «Masgoe conpoTHUBICHUEY.

3ausaTue 18. HN3mepenue BOJIbT-AaMIICPHOM XapaKTePUCTUKHU
MOJIYIIPOBOAHMKOBOI0 THO/A

Ilpakmukym

3aoanue. N3mepbTe 3aBUCUMOCTb CHJIBI TOKa, MPOTEKAIOIIEr0 4Yepe3 A0/,
OT MOJABAaEMOT0 Ha HEro HampsokeHus (B MPSMOM M OOpPaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BONBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyodosanue. BonbT™meTp, aMmmepMmerp, COEIWHUTENbHBIE  IPOBOJA,
MOJIYITPOBOTHUKOBBIN JIMOJT, MAKETHAS IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenusa. IIpoBoauTtces 3KkCiepuMeNT 1o u3Mepenno BAX
JIM0/1a B MPSIMOM U OOpaTHOM HaIpaBJICHUU.

Onucanue cxooicett pabomer npakmuxyma: [8], rmaBa Ne 4, mabopatopHas

pabota Ne 9.
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11 KIIACC

3ansaTue 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJISAIONIEH MATHUTHOM
UHIYKIHN MAarHUTHOTO 10Jis1 3eMJiu

Ipakmuxym

3aoanue. OneHUTE MOJYJb TOPU3OHTAIBHOW COCTaBIISIIOIICH BEKTOpa
MarHUTHOW WHIYKIIUA MarHUTHOTO TOJIsT 3eMITH.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
7a00paTOPHBI OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS 3KCIEPUMEHT MO OIPEACIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMH BEKTOPA MHAYKIIUH MAarHUTHOTO TIOJIS, CO3/1aBacMOT0
Ha OCH COJICHOMJIa TIPU CYTEPIIO3UIIMA MArHUTHOTO TOJIA 3€MJIM M1 MarHUTHOTO TOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojeHouaa. [1o 3Toit 3aBucumMocTu
OTIpEJIEISIETCS.  MOJYJIb TOPU30HTAIBHOMW COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooicett pabomer npakmukyma: [8], rimaBa Ne 4, jabopaTopHas
pabota Ne 12.

3ansaTue 2. W3MepeHHe 3aBHCHMOCTH BeJMYHHBI MATHUTHOW WHIYKIIUH
MATHUTHOTIO MOJISI MATHUTA OT PACCTOSHUSA

Ipakmukym

3aoanue. I3ydante 3aBUCUMOCTD BETMYMHBI MAarHUTHON MHIYKIIMM MarHUTHOTO
MOJIsI MOCTOSSHHOTO MAarHuTa Ha €ro MpOJOJIbHOW OCH CUMMETPUU OT PACCTOSTHUS
MEXKy IEHTPOM MarHuTa U TOYKOW U3MEPECHUN.

Obopyoosanue. ~ CmapTpoH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM IS U3MEPEHHS BEIWYMHBI MArHUTHOTO TOJISA, HWJIUHIPUYECKUI
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMOIIpI0 JaTYMKOB cMapT(OHA MTPOBOIUTCS
MPSAMOE HM3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIMM MAarHUTHOTO TIOJs Ha OCH

MUJIMHAPHUYICCKOI0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansaTue 3. Ha0/o1eHue MarHuTHOr0 rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha UMWJUHAPUYECKYIO YacTh Jlanku mmTatuBa. [logHecuTe Topeln Jamku OJM3KO

K TIIOJOXKCHHIO JaTYMKa MArHuTHOI'O IIOJIA MOOMIILHOTO TCJIG(I)OHa. HozxaﬁTe
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IEKTPUYECKUT TOK B TPOBOA. V3MephTe 3aBUCHMOCTh BEIMYHMHBI HWHIYKIIHH
MarHMTHOTO TIOJII Ha TOpIE JIAKW OT CHJIBI MPOTEKAIOIIETO 4Yepe3 MPOBOJ TOKA.
Jlmst  3TOrO BHAYaje TOBBIIANTE 3HAYECHHUS CHJIBI  TMPOTEKAIOIIETO  TOKa
710 MAaKCUMAJIBHO BO3MOYKHOT'O 3HAYCHHS, a TIOTOM MTOHIKANUTE JI0 HYJIEBOTO 3HAUYCHUSI.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS HMCTOYHHMKA TOKA W TMOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIONINN 3aBUCUMOCTh BEJIMYWHBI MArHUTHOW WHIYKIIHH
Ha TOPIIC JIATIKK OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOT TOKA.

Obopyoosanue.  CmapTpoH C  TPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHneM JIi W3MEpPEHUs BEJIMYMHBI MAarHUTHOTO TIIOJISA, IITaTHB C JIBYMS
JanKkaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNE3HOW (MM JPyroul >Kele3HbIH
CEpIICYHUK), JTaOOPATOPHBIM WCTOYHUK MUTAHUSA, OJHOXWIBHBIA H30JUPOBAHHBINA
MPOBOJ, BBIACPKUBAIOMINN MaKCUMaJIbHBIA TOK JIa0OpPATOPHOTO HMCTOYHHUKA
MTUTaHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMAaTHIBAETCS HECKOJIBKUMU
BUTKAMHU TOJICTOTO HW30JMPOBAHHOTO mpoBoga. C moOMOIIBI0 J1abOpaTOPHOTO
MCTOYHHKA MUTAHKS Yepe3 MPOBOJ] MPOITyCKACTCs AIEKTprIeckuii Tok. CHadama TOK
MPOIYCKAIOT B OJHOM HAMPAaBJICHUU C TOCTEIEHHBIM YBEJIMYEHHEM CHJIBI TOKa
U ee TOCIEOyIONUM  YMEHBIIIEHHWEM, TIOTOM  MPOIEAYpPY  IOBTOPSIOT
JUIS TIPOTUBOIIOJIOKHOTO HampaBlieHuss Toka. [Ipu 3ToM wu3Mepsercs BelIUYMHA
WHIYKIIMA MAarHATHOTO TOJISI HAa TOPIE JIANKW INTaTHBA C IOMOIIBI0 MOOWIBLHOTO
tenedoHa. CTpOUTCS 3aBUCUMOCTh BEIMYUHBI WHIYKIIMA MAarHUTHOTO TIOJIS OT CHUJTBI
MPOTEKAIONIETO Yepe3 MpoBoja Toka. OOCyx)aaeTcsi MOTydeHHBIN TpaduK U SIBJICHHE

MarduTHOI'O TUCTCPE3nCa.

3ansitue 4. U3yuenune padoThl JJIEKTPOABUTATESI M IUHAMO-MAIIMHBI (YacThb 1)

Jekuua «IneKTpoABUTATENb U AJEKTporeHeparopy. OOCyKaaeTcss HCTOpHs
M300pETeHUS]  DJICKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuchiBaeTCsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBUTATENSI U DJIEKTPOreHEepaTopa.

PazbuparoTcst TeopeTuuecKue 3a1a4u 1o JAaHHOU TEME.

3ansitue 5. U3ydyeHue padoThl 3JIeKTPOABUTATENSA U IMHAMO-MAIIMHBI (YaCTh 2)
Ilpakmukym
3aoanue. 1) TIpoBenauTe ceprio IKCIIEPUMEHTOB U U3MEPHTE 3aBUCHMOCTD CHIIBI
TOKa, BBIPA0ATHIBAEMOU T€HEPATOPOM, OT BETUIMHBI MOMEHTA CHJIBI, TIPHIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTe cepuro 3KCIEPUMEHTOB ¥ K3MEPHTE 3aBUCUMOCTh BEJTMYNHBI
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HaIpsDKEHUs, TOJAHHOTO HA JJIEKTPOJBUraTeNb, OT 4YacTOThl €ro BpAILECHUA
Y MEXAaHWYECKOW HATPY3KHU €T0 Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeIMHUTEIbHBIE POBO/JIA, JJAOOPATOPHBIN UCTOYHUK NMUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewsenus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCHUMOCTH
CHJIbI TOKa, BbIpa0aThIBA€MOl TEHEpaTopoM, OT BEJIMYMHBI MOMEHTA CHIIBI,
NPWIOKEHHOT0 K €ro Bally. I[IpOBOIWTCA OMBIT MO HM3YYEHHUIO CBSI3M BEJIWYUH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJABMIareiab, OT YaCTOTBl €ro BpalleHUs
Y MEXAaHWYECKOW HArPy3KH €To Baja.

Onucanue cxoocux pabom npaxkmuxyma: 1) MexayHapoaHas OJUMIIHAAA
1o ’KcnepuMeHTanbHoi gusuke 2018 r., 3anaua «MOTOPUHK € PEAYKTOPOMY, ITYHKThI
NeNe 1-4; 2) MexayHapoaHas OJuMIIMaga MO SKCIepuMeHTanbHou pusuke 2022 r.,
3anaya «DoHapby, myHKTHI NeNe 14,

3ansaTne 6. MHM3yyeHue 3aBUCMMOCTH MepHoda KOJe0AHMIA  JIMHEHKH
HA HWINHAPUYECKOI MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU MEpUOa KOoJeOaHUN JIMHEWKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT paauyca KPUBU3HBI HTOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIAMHIAPOB pa3HOro pajaudyca (Hampumep, pa3indHbIe
UUJIMHIPUYECKHUE COCYbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi TPSMBIX HU3MEPEHUM
3aBUCHUMOCTH TIEpHOJa KOJIcOaHUN JTUHEWKH, IOJOKCHHOM Ha IWIHHIPHUYCCKYIO
MOBEPXHOCTh, OT pajuyca KPUBHU3HBI 3TOW MOBEPXHOCTU. MCMOIB3YIOTCS METOIBI

JMHEeapu3aIuy U rpauuecKkoro aHajanu3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3anaTne /. M3ydyeHue 3aBHCMMOCTH AMILUIMTYIbl KOJeOaHWH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmukym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIUTYIbl 3aTyXarolMX KoJIeOaHH
OPYKMHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 IKCIMOHEHIIHAIHLHOM

XapakKTepe HOHY‘lCHHOﬁ 3aBUCHUMOCTH.
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Obopyoosanue. 1lpyxurHa oT TuHamomeTpa ¢ npeaesnom mdmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKOW U My(TOH, JIMHEIKA.

Kpamxoe onucanue pewenusn. 1IpoBOOUTCS 3KCHEPUMEHT MO MPIMOMY
U3MEPEHUIO 3aBHCHUMOCTH AaMIUIATYIbl 3aTyXaloluX KoJeOaHWil MPY>KUHHOTO
MasgTHHKa oOT BpemeHu. Crpoutcss TrpaduK HUCCIETOBAHHONW  3aBUCHUMOCTHU

B JINMHCAPU30BAHHOM BHC.

3ansaTue 8. U3MepeHne aKTHUBHOIO M PEAKTHBHOI0 CONMPOTHUBJIEHUI KATyIIKU
HHAYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute MEKTPUUYECKYIO LIETIb U3 MOCIEI0BATEIBbHO COETMHEHHBIX
pe3uCTOpa M KaTyIIKH HWHAYKTUBHOCTH. [IpoBenute wu3MepeHue 3aBUCUMOCTH
HaIIpSDKEHUST HA PE3UCTOpPE OT YacTOThI MOJABAEMOTO HA OTy LEINb HANPSHKEHUS.
[Io mOJIydEHHBIM JAHHBIM ONPENEIUTE AKTUBHOE COIPOTUBIEHUE U PEAKTHUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTanTe NHIYKTUBHOCTD KaTYyIIKU.

Obopyoosanue. Karylika HWHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJIM3KMM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKH UHIYKTUBHOCTH, COETUHUTEIbHBIC
IPOBO/IA, TEHEPATOP HU3KOW YacTOThHI, OCIIILIOTPAad MM BOJIBTMETP MEPEMEHHOIO
HaIPSKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJNEKTpUYeCcKas  LEMb
U3 TIOCIENOBATEIbHO COCIMHEHHBIX PE3UCTOPA M KATyIIKH WHIYKTHBHOCTH.
Ha o1y nens mnopaerca mnepemMeHHoe HampspkeHue. IIpoBomurcs u3MepeHue
3aBUCHMOCTH HANPSDKEHUS HA PE3UCTOPE OT YacTOThl ITOAABAEMOr0 Ha LENb
HalpspDKeHUs  (aMIUITy/Ja ~ HampsDKEHWsT  Ha  BCEM  LIeNM  MOCTOSIHHA).
ITo Hu3KOuUacTOTHON oOOslacTH Tpaduka ONpEAeNseTCs AKTUBHOE COINpPOTUBIICHHUE
KAaTYILIKU HHIYKTUBHOCTH, IO BBICOKOYACTOTHOM YaCTH ONPEAEIAETCS NHIYKTUBHOCTD

KATYyLIKH.

3ansaTue 9. 3Byk. Ocunsiorpamma 3Byka. CriekTp 3ByKa
Jexkyusa «BBeneHue B 3KCIIEPUMEHTAIBHYIO aKyCTUKY». BBOASATCA OCHOBHBIE
NOHATUSL aKycTHKU. OOCyXJaeTcss MeXaHWKa paclHpoCTpaHEHUs aKyCTHUYECKHX
koneOanuii. BBogutcs monstue ToOHAa U o0eproHa. OOCYXOAIOTCA METOMAbI
VICCJIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aodanue. llpoBeauTe CEpUI0 SKCHEPUMEHTOB IO 3alKCU  OCLHUILIOTPAMM
U CIEKTPOB TJACHBIX 3BYKOB OAHOW 4YacTOThl. ONMIIUTE OCHOBHBIE OTIMYHS
B OCLMJUIOrpaMMax il Pa3HbIX INIACHBIX 3BYKOB. OTBETbTE Ha BOIPOC, JOCTATOYHO
JIM JIJIs1 OTTMCAHUS KaKOTO-IH00 3ByYaHUs! OJTHOM JIMIIb CIIEKTPOTPaMMBbI?

Obopydosanue. TlepcoHanbHBI KOMIIBIOTEp ¢ MUKPO(QOHOM Wi cMapT(oH
C MPEAYCTaHOBJIEHHBIM ITPOTPAMMHBIM 00ECIIEUEHUEM.

Kpamkoe  onucanue pewenus. IlpoBoautcs cepus  IKCHEPHUMEHTOB
[0 TMOJIyYEHUIO OCHMJUIOTpAaMM M CIEKTPOB IJIACHBIX 3BYKOB OJHOW YaCTOTBHI.
[TpoBoaUTCS CpaBHUTENBHBIN U KAYECTBEHHBIN aHAJIN3 OCIIMIIJIOTPAMM U CIIEKTPOB.

Onucanue cxoxceli pabomuvl npakmuxkyma: MexXIyHapoaHas OJUMIIMAIA
no sKkcnepuMeHTanbHo ¢usuke 2017 r., 3agadya «AKYCTHUYECKHE PE30HATOPBIY,

yacThb No 1.

3ansaTue 10. Ctosiune MexaHM4YecKHe BOJIHBI

Jekyua «Crosurie MexaHM4eckue BOJIHBD». OOCyk1aeTcd MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpeje. PaccmaTpuBaroTcsi mpuUMephbl pa3IMYHBIX TPAHHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOOBI OHA Haudana 3By4aThb. [IpoBeaute
MU3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00EPTOHA BO3AYIIHOTO
cToyiba B IpoOHMPKE OT BBICOTHI ATOro cTosida. J{js u3MeHeHusl TJIMHBI BO3YIIHOTO
CTOJI0a 3aMOoIHSINTE MPOOUPKY BO0M. OmnpeaennTe CKOPOCTh 3ByKa B BO3/IyXe€.

Obopyoosanue: IlepcoHATbHBI KOMIBIOTEP ¢ MUKPOPOHOM WM cMapT(OoH
C MPEeyCTaHOBJICHHBIM IPOTrPAMMHBIM OOECIiedeHrEeM, MPOOHpKa, BOJIa, JIMHEHUKA.

Kpamxoe  onucanue  pewenus. IlpoBoguTcs cepust  3KCHEPHUMEHTOB
0 M3MEPEHUI0 aKyCTHMYECKOro CHEeKTpa 3By4YaHUsi MNPOOUPKH, BO3HUKAIOIIETO
py BAYBaHWHM B Hee Bo3ayxa. CTpOWTCS JTMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTH
4acTOThl OCHOBHOTO TOHa M MEpPBOro O0O0EpTOHA OT BBICOTHI BO3AYLIHOTO
ctonba B mpoOupke. [lo MOTydyeHHBIM JaHHBIM OIPEICISIETCS CKOPOCTh 3BYKa
B BO3JIyX€.

Onucanue cxooiceti pabomwvl npakmukyma: MexnayHapoaHas oJaUMIUaAa
no sKcrepuMenTtaiabHol ¢uszuke 2017 1., 3agadya «AKYCTHUYECKHE PE30HATOPBI»,

qgacTth No 2.
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3ansTue 11. U3mepeHue nokasareJisi IpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKISTHHOMN TIACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKIO0, MUUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITAaTUBBI C JJAaKOW U My(PTOMH.

Kpamrxoe  onucanue pewenus. IlpoBomutcs cepusi  IKCIEPUMEHTOB
10 U3YYEHUIO MEepPEHAIIPaBICHUs JIyya CBETA, MAJA0IIEro Ha OOKOBYIO IMOBEPXHOCTh
MPEIMETHOIO CTEeKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yrIJia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxooiceti pabomwvl npakmuxyma: MexIyHapoaAHAs OJMMIIMAIA
no osKkcrnepuMeHtanbHol (Qusuke 2021 r., 3amaua «OTpaxkeHHe, MPEIOMIICHUE
Y IIPOIyCKaHME», MMyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMaJIbHOW TOYHOCTBIO MTOKA3aTENb IPEIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykazka, TpaHCTIOPTHUD, IIITATUBBI.

Kpamroe onucanue pewenus. 1IpoBOAMTCS ONBIT MO  HU3MEPEHHUIO
MUHUMAJIBHOTO yIJla OTKJIOHEHUs Ja3€pHOro Jiydya TPEYroJibHOM pPaBHOCTOPOHHEH
npusmoil. [lo moJlydeHHOMY 3HAUEHWIO YIJIa PACCUMTHIBAETCSA I1OKA3aTellb

MMPCJIIOMJICHUS ITPHU3MBIL.

3ansTue 12. IlosiHoe BHYTpeHHee OTPaKeHHE

Jekyusa «llpumenenue >¢ddexrta NOTHOTO BHYTPEHHETO  OTPAKEHMS
B u3MepeHusix». OOcyxnaercs 3(G(EeKT TMOJHOrO0 BHYTPEHHErO0 OTPaKEeHHS.
OnuceiBalOTCS MPUEMBbl MO HCIOJIB30BAHUIO 3TOro 3¢ddexTa mnpu NpoBeneHUU
ONTUYECKUX U3MEPEHHUM.

Ilpakmukym

3aoanue. Onipeaenurte nokaszareib NPEeTOMIICHHS MaTeprasa Mpu3Msl.

Obopyoosanue. CTeKIIsTHHASA IPU3Ma, Ja3epHasl YKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoIuTCsl ONBIT 1O HaOMIOACHUIO 3(PdeKTa
MOJIHOTO BHYTPEHHETr0 OTPa)KEHHUs CBETa, KOTOPBIA PacHpoOCTpaHSETCs B IPHU3ME.
W3mepsitoTcss TlapaMeTpbl, MPU KOTOPBIX jgocturaercs 3¢dekt. Bwruucnsercs
noKa3aTeb NMPEJIOMIICHHUS MaTepHasa MpUu3MBbl.

Onucanue cxodcei pabomuvl npakmukyma: MexayHapogHas OJIMMIMAIA

110 dKcrepuMeHTanpHoM pusuke 2021 1., 3amxaya «Jlucnepeus», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢Qopmysabl TOHKOH JIMH3BI C TOMONIIBIO MeTOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieIeHNs M0JI0OKeHUsI H300pakeHus

Ipakmuxym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparoniasi 1MH3a, ONTHYECKAst CKaMbsl (JIMOO MepHast JIeHTa
Y KpEeTUICHUE JIJIsl TUH3bI ), IBE UTJIbI OT IITIPHUILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3(PQeKkt
napajuiakca. M3ydeHHbI 3(p(GEeKT HCHOoNb3yeTcsl A ONpEeAESICHUS IOJIOKEHUS
M300paXKeHHsI UCTOYHUKA CBETa C MaJIOM CBETUMOCTHIO, MOJYYCHHOTO C MOMOIIBIO
cobuparomieii MH3bl. [l0 HECKOJIBKHMM OMNbITAM PacCUUTHIBAETCS (POKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOSIHUSI paccenBaIOIeil JTUH3bI

Ipakmukym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
paccenBaroIIEH JIMH3HI.

Obopyoosanue. PacceuBaromasi JMH3a, coOWparouias JIMH3a, OMNTHUYECKAs
CKaMbsi (TMOO MepHasi JIHTa W KPEIUICHWs Uil JIMH3), JUCT KapTOHA, HOXKHUIIBI,
TOYEYHBIN HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O0cyxnarwTcs NpuemMbl u3MepeHus: (OKyCHOro
pacCTOSIHUSL ~ paccewBaromiel  JuH3bL.  [IpoBOIWTCA  OMBIT TIO  TOJYYEHHUIO
JEHCTBUTEILHOTO N300paKEHHSI B PACCEHBAIOIICH JIMH3E ITyTEM CO3/IaHUS C TIOMOIIIBIO
coOuparomell  JWH3bl MHUMOTO HCTOYHHMKA JIJII  PACCEUBAIOIICH  JIMH3BI.
Taxke TPOBOIUTCS ONBIT IO HAOIIOJACHHWIO PACXOMISIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3IYYCHHBIM TOYEYHBIM HMCTOYHUKOM W MPOIICIIINM
yepe3 paccerBaIONIYI0 JMH3Y, Ha KOTOPYIO HakiieeHa auadparma. [lo pesdynbraram
MOJIYYCHHBIX OIKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAs CHJIA PACCEHBAOIICH
JIMH3BI.

Onucanue cxooicerl pabomst npakmukyma: [8], rmaBa Ne 5, mabopaTopHas
pabota Ne 12.

23



3ansaTue 15. Onpenesienne JJIMHBbI BOJIHBI JIA3€PHOT0 M3JIy4YeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaite -HKCHEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIOULYIO
HaOMIOMaTh WHTEPPEPECHIIMOHHYI0O KapTHHY OT CBETOBOTO W3JIy4YeHHUs Jia3epa.
Onpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (posbra, OyJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OylaBKamu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIONOKEHHBIX OTBEPCTUS B aJIFOMUHUEBOU TMHUILIEBOM
donbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIA3epHBIM IMy4dKoM. B mpormieniem
cBeTe HaOmogaeTca narepdeperirontas kaptuna. [1o paccTosHUIO MeX Ay MOJI0CAMU
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJIbre
PacCUUTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxoxceu pabomel NPAKMUKymMa:  3aKIIOYUTENBHBIA  3Tal
BCEPOCCUMCKON 0IMMIUAbI MIKOJIHHUKOB 1o pusnke 2000 r., 11 knace, 3amaga No 1.

3ansitue 16. U3yyeHue crnekTpa cBeTa Pa3jiMYHbIX HCTOYHMKOB C MOMOIIbIO
AU(PPAKLIUOHHOH PeIIeTKH

Ipakmukym

3aoanue. Tlpumymaiite, cCOOEpPUTE U ONMUIIIUTE YKCTIEPUMEHTATIBHYIO YCTAHOBKY,
MTO3BOJISIFOLLYIO ITOJTYYUTh ONTUYECKUM CIIEKTP U3TYUYEHUS CBETA PA3JIMYHbBIX UCTOYHUKOB.
[IpoBeauTe ncciieq0BaHNE CIEKTPOB NPEIIOKEHHBIX BAM UCTOUHUKOB CBETA.

Obopyoosanue. ludpakunonHas pemierka, poHapb ¢ JamMIol HakaluBaHUS,

CBETOAMOHBIN (hOHAPb, Ta30pa3psIHas JIaMIIOYKa, SKpaH, 1uadparma, MepHas JICHTa.

Kpamkoe  onucanue  pewenus. 1IpoBomurcss cepuss  DKCIEPUMEHTOB
N0 HAONIOACHUIO ONTUYECKUX CIEKTPOB H3JIyYCHHs] HWCTOYHMKOB CBETa pa3HOU
npupoAsl. IIpoBoauTCS CpaBHUTENBHBIN U KOJMYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas oOJUMIUaga

1o 3kcnepuMeHTabHON (husuke 2018 r., 3agaua «CriekTpy.

3ansTue 1/7. UccienoBanne 3aBUCMMOCTH HHTEHCUBHOCTH CBeY€eHHS CBETOIMO01a
OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero Toka

Ilpakmukym

3adanue. V3MepbTe 3aBHUCHUMOCTh HMHTEHCHUBHOCTH CBEUYEHMSI CBETOAMOA
OT CHJIBl INPOTEKAIOWIEr0 4Yepe3 Hero Toka. Onpenenure XapakTrep H3MEPEHHON

3aBUCUMOCTH.
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Obopyodosanue. (CpeTonuoj, JOKeMeTp (Wi cMapThoH C JATYUKOM
OCBEIIEHHOCTH), JIabopaTopHbIN 00K muTaHus (WM ABe Oarapeiiku AA, peocrar
U MYJIBTHMETp), COSTUHUTEIBHBIE TIPOBOIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS JKCHEPUMEHT IO TMPSIMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH W3JIYYCHHsI CBETOIMONA OT CHJIBI
nmpoTekaronero 4epe3 Hero Toka. CTpouTcs TrpauK MOJIy4EeHHOW 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HabGawaenune wu30MpPaTEJLHOCTH BHYTpPeHHero ¢orodrddexra
K JJIHHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAIPOTUB Jpyra. M3yduute siBieHue
BO3HMKHOBEHHUsI (OTOTOKa B OCBEIIaeMOM cBeToguonae. Jljiss 3TOro u3MephbTe
3aBUCUMOCTH CHJIBI (JOTOTOKA OT HAMPSHKEHUS HA CBETOAMO/IC, BBITIOIHSIOIMIEM POJIb
VMCTOYHMKA cBeTa. [loBrOopuTe ONBIT, HNpPUMEHSs B KAa4eCTBE HCTOYHUKOB CBETA
CBETOJAMOMBI, NAIOUIME CBET C Pa3HbIMU JUIMHAMHU BOJIH. OmnpenennuTte YCIOBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BOSHUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOIMOOB Pa3HBIX IIBETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOANO/1a-OCBETUTEISI, MYIbTUMETD.

Kpamroe onucanue pewenus. ]IBa cBeToamona yCTaHABIUBAIOTCA HAIPOTUB
Ipyr apyra. Yepe3 OOWH CBETOIMOJ MPOMYCKAETCA TOK OT UCTOYHUKA IMUTAHMS.
N3yuaercsi siBJieHHME BO3HMKHOBEHHSI (OTOTOKAa BO BTOPOM  CBETOAMOJIC.
O6napyxuBaercsi, 4To (OTOTOK BO BTOPOM CBETOAMOJIE BO3HUKAET TOJIBKO
P OCBEIICHUH €T0 CBETOJMOJIOM C JJIMHOW BOJIHBI, MEHBIIEH WJIM PABHOW JIJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBENIAEMbI CBETOIUOI.

Onucanue cxooiceti pabomwvl npakmukyma: MexmayHapoIHas OJUMIIHAIA
1o sKcnepuMenTaibHoi pusnke 2020 r., 3a1aua «Onromnapa» [17].
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJBHOCTU «OCHOBbI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUA ITPODUIb)»

JIMYHOCTHBIE PE3YJIbTATDBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTHM COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0I11ecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3alllu;

YMEHHE B3aUMOJICUCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBHUH
C UX (PYHKIMSMU U HA3HAYCHUEM.

B cghepe nampuomuueckozo eocnumanusi:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco eocnumanusi:

c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTYyallUIO W [PUHUMATh  OCO3HAHHbIE
pEllIeHUsl, OpPHEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YYEHOTIO;

OCO3HAaHME JUYHOIO BKJIAJla B MIOCTPOCHHUE YCTOMUHUBOTO Oy IyILIETO.

B cghepe sacmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOUasl 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymero GU3n4ecKoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K pas3nuuHbiM  cpepam  npodecCHOHANbHOW  JE€ATEIbHOCTH,
B TOM YHCJIC CBSI3aHHBIM C (DM3MKON M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BbIOOD Oyayiieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.

B cghepe sxonocuueckozo ocnumanusi:

C(POPMHUPOBAHHOCTDh ~ DKOJIOTHUECKOM KYJIbTYpbl, OCO3HaHHE TJI00ATBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH CpElle HA OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacLIMpEeHne ONbITa AEATEIBHOCTH SKOJIOTHUYECKON HAITPaBJIEHHOCTH Ha OCHOBE

HMEIOLIUXCS 3HAaHUM 110 (i)I/ISI/IKC.
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B cghepe yennocmu nayunoeo nosHanus:

chOpPMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAY4YHOM JesTEIbHOCTH, TOTOBHOCTH B IIpollecce
U3y4eHUs (PU3MKH OCYIIECTBISATH MPOCKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUS:

ba3oBble Jiorn4yeckue 1eicTBUA:

CaMOCTOSITENIbHO  (opMynMpoBaTh U aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEN JACATEIbHOCTH, 3aJaBaTh IMAPAMETPbI W KPUTEPUM HX
JOCTHKCHMUS;

BBISIBIISITH 3aKOHOMEPHOCTH U MMPOTHUBOPEYHS B pACCMATPUBAEMBIX (PU3NYECKUX
SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUS MPOOJIEMbl C YUYETOM aHalM3a WMEIOIINXCSA
MAaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIHLHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH PAOOTY B YCIOBUSX pPeaIbHOTO, BAPTYAIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATb KPECATHBHOC MBIIIJICHUEC ITPU PCHICHHUUN )KU3HCHHBIX HpO6JI€M.

ba3oBble ucciieqoBarebCKue AeiCTBUA:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHATHUSMU M METOJaMHU
buznuecKoil HayKu;

BJIa/I€Th HaBBIKAMU Yy4e€OHO-HMCCIIEIOBATEIIbCKON U NMPOEKTHON JESTEIbHOCTH
B oOsiactu (pU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY MOMCKY
METOJIOB pelieHus 3anad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIaJE€Th BUAAMHM  JCSATEIBHOCTHM MO  MOJyYEHHIO HOBOTO  3HAHUA,
ero HMHTEpIpEeTaluU, NPeoOpa30oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JJIs 0Ka3aTebCTBA CBOUX

YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PELLICHHUS;
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aHAIM3UPOBaTh IIOJIYYEHHBbIE B XOJ€ PpEIICHUs 3aJaud  PE3yJIbTaThl,
KPUTUYECKHA OLIEHHBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIUpoBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

yMETb TIEPEHOCUTHh 3HaHUS 1O (u3MKe B NPAKTHUECKYIO 00JIacTh
XKU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOJXO0/IbI U PEIICHHUS;

CTaBHUTb HpO6JI€MBI " 3a/1a4i, JOITYCKAOIKUE aJIbTCPHATHBHBLIC PCIICHUS.

Pabora ¢ undopmanueii:

BJIAJCTh HABBIKAMH TIONyYCeHHUS WHGOpManuu (U3HIECKOTO COJIEepPKaHUS
U3 HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISTh TMOMUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAli0 HHPOPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHMSI,

OIICHMBATh JIOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPraHU3AIMOHHBIX
3a/1a4 ¢ COOMI0JIeHHEeM TpeOOBaHUM SPTrOHOMUKHU, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OJTUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0e30MacHOCTH;

CO3/7aBaTh TEKCThI (PU3UYECKOTO COJICPIKAHUS B PA3TUUYHBIX (opMaTax ¢ yueToM
Ha3HaueHUs MHGOPMAIMKM U 1EJEBON ayJAUTOPUH, BHIOWpAas ONTUMAIBHYIO (opMy

MNpCaACTAaBJICHUA U BU3yaJIM3allUU.

KoMMyHuKaTMBHbBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JHeHCTBUS:

OCYILECTBIISATH OOIEHNE BO BHEYPOUHOM JACATEIBHOCTH;

pacio3HaBaTh NPEINOCHUTKH KOHQIMKTHBIX CUTYAIIUH B CMATYaTh KOH(IUKTBL,

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOKO TOUYKY 3PEHUS C HCITOJIb30BAaHHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIMBHIYaTbHOM
paboThI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JCHCTBHI C YY4E€TOM OOIIHMX

HHTEPECOB U BO3MO>XHOCTEH KaXXJ0ro 4jJ€Ha KOJIJICKTHUBA,
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MIPUHUMATH eJIn COBMECTHOU JEATEIILHOCTH, OpPTraHU30BbIBATH
U KOOPJIMHUPOBATH ACHUCTBUS MO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacmpenensaTh pPoOJd C Yy4eTOM MHEHHM YYaCTHUKOB, OOCYXKIATh pE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHUMBATh KAYECTBO CBOETO BKJIaJla M KaXJ0T0 y4YaCTHHUKA KOMaH/bI B OOIIUIA
pe3yabTarT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TIPOEKTHI, OIEHMBATh MAEHU C TO3UIMA HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIISITh  MMO3UTHBHOE CTPATETMYECKOE TIOBEACHUE B  PA3IMYHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KeHI/IC, OBITH HWHHUIIMATHUBHBIM.

PerynsitTuBHble YHUBeEpPCaJbHbIC Y4eOHbIC AeiiCTBUSA:

Camoopranusanus:

CaMOCTOATENbHO OCYILECTBIIATh IO3HABATENBHYIO JESITEIBHOCTh B 00JacTH
(U3HUKHU, BBISBIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PELICHUS] pACUETHBIX M KaUECTBEHHBIX 3aj1a4,
IJIaH BBINOJIHEHUS MPAKTUYECKOM padOThl C Y4YE€TOM HUMEIOIIHUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIMpATh paMKH Y4eOHOT0 MpeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNaTh  OCO3HAHHBIA  BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPHUOOPETEHHBII OIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO APYIUIIUU B 00J1aCTH HUBHKH,

MTOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBbHbI HHTEJIJICKT:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJI€Th HABBIKAMU MO3HABATEIBHOMN pedeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUN;

UCIIOJIb30BaTh MpUeMbl pedieKcuu JUisl OLEHKU CUTYalllH, BEIOOpA BEPHOIO
peLIeHus;

YyMETb  OLEHUBATb PUCKM U  CBOEBPEMEHHO  IIPUHHUMATb  PELICHUSA
10 UX CHW)KCHUIO;
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IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPH aHAIU3€ pe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU aHaJIu3€e pe3yJbTaToB
NEeATEIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kracca obyqarornuiicss HayquTCs:

NOHUMAaTh 3HAYEHHE OMMUCATENbHOW, CHCTEMAaTU3UPYIOIIEH, OOBICHUTEIHHOM
U TMPOTHOCTUYECKON (YHKIMI (PU3MYECKOM TEOPUUM — MEXAHUKH, MOJIEKYJSPHOU
GuU3MKM W TEPMOAMHAMUKH, poOJib (pu3mueckoil Teopun B (POPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyarh yCIOBUS NPUMEHHUMOCTH H3YYEHHBIX MOJENeH (QU3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyath yclioBUS (TpaHUIBl, O00JacTH) TNPUMEHUMOCTH H3YUYEHHBIX
¢u3nyecKuX 3aKOHOB, NMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHWYECKUE, TEIJIOBBIE, AJIEKTPUUYECKUE
IIPOLIECCHI W SIBJICHHWS, HCIIOJIBb3YSl OCHOBHBIE ITOJOKEHHUS W 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYJISpHOW (PU3MKKU U TEPMOJUHAMUKH,
AIIEKTPOIANHAMHUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUECKUE SIBICHUS, HCIOJIb3YS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3YysS HEOO0XOAMMBbIE
BEJINYUHBI,

OOBSACHATH OCOOCHHOCTU MPOTEKAHUS U3y4aeMbIX (PU3UUECKUX SIBICHUI;

MIPOBOJIUTH HUCCJICJAOBAHHE 3aBUCHUMOCTH OJHOM (PU3NUYECKOW BEIIMYHHBI
OT JpPyrod C HCIOJB30BAHUEM IIPSAMBIX M3MEPEHUM, NPU OTOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PUIUUECKHUX
BEJIMYMH B BUJI€ TPA(PUKOB C y4ETOM a0COJIFOTHBIX MMOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEA0BAHNUS;

MPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PU3HUECKUX BEJIUYHH, IPU 3TOM BBIOMpATh
ONTUMAJIbHBIA METOJ HU3MEPEHMsI, OLEHUBAThb AaOCOJIIOTHBIE M OTHOCUTEJIbHBIE

NOTPCITHOCTH NIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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IPOBOAUTH OMBITHI O TMPOBEPKE MPEUIOKEHHON THIIOTE3bl: IUIAHUPOBATH
IKCIIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAaHOBKY, AaHaJU3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOIo/IaTh MpaBuiia OE30MacCHOT0 Tpyda MpHU TPOBEICHUU HCCIETOBAHUMN
B paMKax  MOpakTUKyMa W Y4eOHO-HMCCIEAOBATEIbCKOM  JEATEeIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO 000PYI0BAHNUS;

peraTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppr3ndeckoi
MOJICJIbIO: Ha OCHOBAaHMM aHaIKM3a YCJIOBHUS OOOCHOBBIBATH BBHIOOP (hHU3MUECKOM
MOJIEJIM, OTBEUarollell TpeOOBaHUSAM 3a7auyd, NPUMEHSATH (QOPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (PU3NYECKUX TEOPUM MpU  HCHOJIb30BAHUU
MaTEeMaTHYECKUX METOJOB pEIIeHHs 3aJad, NMPOBOAMTH pacueThl Ha OCHOBAHHUU
UMEIOIINUXCS JTAHHBIX, AHAJU3UPOBATh pE3YyJIbTaThbl U KOPPEKTUPOBATH METO/IbI
PELICHUS C YYETOM MOJyUYEHHBIX Pe3yIbTaTOB;

pemaTh Ka4yeCcTBEHHBIE 3a/1aui, TPeOyIoIIne MPUMEHEHUs 3HAHUN M3 pPa3HBIX
paznenoB Kypca (U3MKH, a TakKe HHTErpaldud 3HAHWM U3 JIPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYIO IIETIOYKY pPACCYXIECHUMN
C OIOPOM Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
paboOThI U3MEPUTENBHBIX MPUOOPOB;

aHaJIM3UpPOBaTh W OLEHUBATH IOCIEJACTBUS OBITOBOM M MPOU3BOACTBEHHOM
JIESITEIbHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCaMM, C TIO3HIIHMA
HKOJIOTUYECKOM 0e30MacHOCTH, peaCTaBICHUN 0 paIMoHAIIbHOM
MPUPOOTOIH30BAHUN, A TAKXKE PAa3yMHOM MCIOJb30BAaHUU JIOCTHKCHUN HAYKH
Y TEXHOJIOTUH AJIA JalbHENIIEro pa3BUTHUS YEI0BEUECKOT0 O0IIECTBA;

OPUMEHSTh Ppa3IMyHbIe CIOCOObI paboThl ¢ wuHboOpMaImeil (QuzndeckKoro
COJEp)KaHUsI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCIIOJIb30BaTh COBPEMEHHbBIE MH(POPMAIIMOHHbBIE TEXHOJIOTUH JJIsl TTOHCKa,
nepepadoTKi W TPEAbSBICHUS YYeOHOW U Hay4YHO-TIOMYJSpHOW WHMOpMaIuHy,
CTPYKTYPUPOBAaHUS W WHTEPIpEeTalud WHQOpPMAINH, TOJYYCHHOW H3 pa3IHMYHBIX
WMCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 WH(OpMAII0 U OIEHUBAThH
ee JIOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE aHaIW3a
MCTOYHUKA MHPOPMAIIHH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEIIbHBIC YMEHHSI CAMOCTOSITEIIHHOTO
npuOOpeTEeHNs] HOBBIX 3HAHUNA B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Y4eOHO-

UCCIIEIOBATENbCKUX PadoT;
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paboTaTh B IpyIIIE C UCTIOJHEHUEM PA3IIMYHBIX COLUAIBHBIX POJIEH;
OpOSIBIATh MOTHUBALIMIO K Oyaymiedl mnpodeccHoHambHON — JIeATENbHOCTH

I10 CIICTIHAJIBHOCTAM (1)I/I3I/IK0-T€XHI/ILIGCKOFO HpO(bI/IJISI.

K koniy 11 kracca oGydaronuiicst HAQy4uTCS:

NOHUMATh POJib (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOU, COIMATbHOU
U ATHYECKOH cdepax JesTeIbHOCTH YelI0BeKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM
HAYyYHOW KApPTUHE MHUpaA, 3HAYECHUE OMNUCATEIIbHOM, CHCTEMATU3UPYIOILIEH,
OOBSACHUTENBHOM M TMPOTHOCTUYECKON (PYHKUMN (U3UUECKON TEOpHUH, pPOJIb
¢uznueckoil Teopur B GopMUpPOBAHUM NMPEACTABIECHUHN 0 (PU3NUECKON KapTHHE MUpa,
MeCTO (PU3MYECKON KapTUHBI MHpa B OOILIEM pALy COBPEMEHHBIX E€CTECTBEHHO-
HAyYHBIX MPEJCTABICHUIN O IPUPOE;

pasziuyaTh YCJIOBUS TNPUMEHHMOCTH HW3YYEHHBIX Mojened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHU);

paznuyath yciaoBus (TpaHMIlbl, OOJIACTU) NPUMEHUMOCTH H3YyUYECHHBIX
(¢u3nyecKuX 3aKOHOB, NMOHMUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD UCIIOJIB30BAaHNS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh U OOBSACHATH JJIEKTPOMArHUTHBIE, KBAHTOBBIE IPOLIECCHI
W SBJEHUSA, MCHOJb3Yd OCHOBHBIE TIOJOKEHUS W 3aKOHBI AJIEKTPOJUHAMUKH
Y KBaHTOBOW (pU3MKH;

OMKCHIBATh U3YUEHHBIE (PU3NUECKUE MPOLECCHI U SIBICHHUS,

OO0BSACHATh 0COOCHHOCTH MPOTEKAHUS U3YUEHHBIX (PU3HUECKUX SBIICHHIA;

IIPOBOANTH VICCIIEIOBaHNE 3aBHCHUMOCTEN buznyecknx BEJIMYMH
C HCIIOJB30BAHUEM IIPSAMBIX W3MEPEHUN, NPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
¢ukcUpoBaTh pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJIWYUH B BUJE
rpaUKOB C y4eToM aOCOJIIOTHBIX MOTPEUIHOCTEH H3MEPEHUM, JieJaTh BbIBOJIBI
1O pe3yJbTaTaM UCCIEeI0BaHuUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ H3MEpEHUs, OICHUBAaTh AaOCONIOTHBIE M OTHOCUTEIbHBIC
NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH OIBITHI MO MNPOBEPKE NPEIJIOKEHHONM THUIIOTE3bl: IJIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh  JSKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIM3UPOBATH

MOJIYYCHHBIC PC3YJIbTAThI 1 JACJIaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUIIOTEC3bI,
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coOJroaTh MpaBuia OE30MACHOr0 TpyAa MPU MNPOBEACHUU HCCIEIOBAHUIN
B paMKax  MpakTUKyMa M  Y4eOHO-HCCIEAOBATEIbCKOM  J€ATEIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTO 000PYI0BAHNUS;

pemaTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW UM HESBHO 3aJaHHOW (pr3mdecKoit
MOJIETIBIO;

peliaTh KaueCTBEHHbIE 3a/layd, TPeOyIoIne MPUMEHEHHUsI 3HAHUM M3 pa3HBIX
paznenoB Kypca (M3MKH, a TakKe HHTerpaluyd 3HAHUM W3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAUBAaTh JIOTMYECKYIO LIETIOYKY PaCCyKICHUN
C OMOPOY Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX TIPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHOMN
NEATEIbHOCTH YEJIOBEKAa, CBA3aHHOM C (PU3MYECKMMHU NPOLECcCaMH, € MO3ULUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
MPUPOOIOIH30BAHUN, 4 TaKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTHKCHUN HAYKH
Y TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOr0 OOIECTBA;

OPUMEHATh pa3IMyHble CMocoObl paboThl ¢ uHboOpManueil (uznyeckoro
COJIEp)KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HKCIIOJIb30BaTh COBPEMEHHBbIE MH(POPMALIMOHHBIE TEXHOJIOTUU ISl MOUCKa,
nepepadoTKi W TPEAbSBICHUS Y4eOHOW M Hay4dHO-TIOMYJSApHOM HH(OpMaIuy,
CTPYKTYpPUPOBAHUS M HMHTEpHpeTanuu UHGOpPMAIUU, TMOJTYYEHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJy4aeMyl WH(POPMAIIUIO U OIEHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHajIu3a
MCTOYHHKA UH(POPMALINH;

MPOSIBJISITh OPTaHU3AI[MOHHBIC W TO3HABATEIIbHBIC YMEHHSI CaMOCTOSITEIIHLHOTO
NPUOOPETEHUS] HOBBIX 3HAHUN B MPOIECCE BBIMOJHEHUS TMPOEKTHBIX W y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

paboTath B rpyIiie ¢ UCMIOJIHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJICH;

MPOSIBIISATh  MOTHBAIIMIO K Oyaymied mpodeCCHOHATBHOW e TEIbHOCTH

10 CIEeNHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOhUIIs.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
N HaumenoBanme
) pasesioB ¥ TeM
n/m
y4eOHOro npeaMera

Pazngen 1. Mexanuka
1.1 TIlorpemHoctu
B OKCIIEPUMEHTE

(Jtexrmst)

KommuectBo

qaCoB

[IporpamMmmHOE coaepraHne

DKCIEPUMEHT U TEOPHS B IIpoLiecce

no3HaHus npupoabl. Habmtonenue

U DKCIIEPUMEHT B (pU3UKeE.

Crnioco6b1 u3mMepenus pu3ndeckux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIC TATYUKOBBIC
CUCTEMBI).

ITorpeminocT U3MEPEHUN

bu3NYecKuX BETMYUH (a0COMIOTHAS

Y OTHOCUTEJbHASA).
I'mnore3a. ®U3MUECKUM 3aKO0H,

rpaHnvnbl €T0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0ydJaronmxcs

Onepuposams NOHAMUAMU:
HaO0JII0ICHHE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, hu3nyeckas BeIUInHa,
(bu3nYecKuil 3aKOH, U3MEPUTEIbHBIN
npuoop, U3MEpeHne, pe3yabTaT
WU3MEpPEHUS], 1IeHA JICTICHUS IIIKAJIbI
npubdopa, MOrpenrHOCTh U3MEPEHUSI.
Ilpueooums npumepol HaOIIOICHHUS,
AKCIIEPUMEHTA, THITOTE3bI, TCOPHH,
(bu3MYEeCKUX BEJIUYUH, PU3UUYECKUX
3aKOHOB, U3MEPHUTEIBHBIX MPUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSI.
3namo HOpMyYIIBI TSI OLICHKU
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1.2

OrneHKa MorpenHocTen
MPSAMBIX U KOCBEHHBIX
U3MEPEHUMN
(camocrosiTenbHas

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[TpremMbl OLIEHKH OTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKPYTJICHHS a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTEJIBHBIX MOTPEIIHOCTEN

B MPOIIEHTaX

Onepupogams NOHAMUAMU.
a0COIOTHASI HOTPELUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEpEHUsL.

IIpusooums npumepsl IPSIMbIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTSI OLIEHKH a0COJIFOTHOM NOTPEIIHOCTH
MPSAMOT0 U3MEpPEHUs, TpaBuiIa
OKpYTJIeHUs aOCOTIOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHMUS.

Ymemwb okpyrnsaTh a0COMIOTHBIE
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1.3.1 VYcpemuenue
n3mepenni. CirydaitHast
MOTPEIIHOCTh

(TIpaKTUKyM)

1

[IpubopHBIE MOTPELIHOCTH,
CJIy4ailHble U CUCTEMaTUYECKHE

IMOTPCHIHOCTHU

MOTPEUTHOCTH, BBIPAXKATh
OTHOCHUTEJbHBIE MTOTPEIIHOCTH

B [IPOIICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCUTEJBHBIX MIOIPEUTHOCTEN
Onepuposams NOHAMUAMU:
npuOOpHAas MOTPEUIHOCTb, CIIyqaitHas
IOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
Ilpueooums npumepvi npUOOPHOH,
CIIy4ailHOM U CUCTEMaTUUYECKON
MOTPEIIHOCTH.

Onpedensimsb SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPY IPOBEIEHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIIbl 1151 CPETHETO
apu(pMEeTHYECKOro HECKOJIBKUX YUCEIL,
JUTSI OLIEHKH a0COIFOTHOM MOTPEIIHOCTH
3HaueHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/IHee

apupmMeTHIecKoe Habopa ee 3HaUCHUH.

36



1.3.2 Kunemaruueckue
U3MEPEHUS TaJTbHOCTH
oJieTa, pacuer

HA4YaJbHOM CKOPOCTH

(IpaKTUKyM)

IIepemerienue, CKOPOCTh

1 YCKOPEHHE MAaTepUAIbHOU TOUKH,
WX TIPOCKIIMUA Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKOpocTei. JIBuxkenue Tena,
OpOILIEHHOTO MO/ YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenugamsv 3HAUCHUE U3MEPSEMOI
bu3nyecKoil BeIMYMHBI KaK CPEIHEE
apumetrnyeckoe Habopa ee 3HAYCHHUIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnueams 63aumocesssu

MEX/1y OLICHKOW 3HauUeHUs PU3NUECKON
BEJINYMHBI, OTIPEIEIIIEMOM

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBHCHUMBIX H3MEPEHUH, U CPEIHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, JabHOCTh MOJIeTa,
a0COIOTHASI TOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTEJbHAS TIOTPELIHOCTD
U3MEPEHUSL.

IIpusooums npumepsi CBOOOTHOTO

MaacHuA TCJI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

IIPU Pa3HBIX yriax MeXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHHEeMaTH4ecKue (OpMyJIbl,
OTHCBHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JIaJbHOCTH TIOJIETa Tena,
OpOIIEHHOTO TOPU3OHTAIBHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTbD JAJTBHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIyYCHHBIC PE3YJIbTATHI.

Pewams 3agauy Ha onpezeneHue

0 DKCMIEPUMEHTAITHHBIM JTAHHBIM
HAa4aJbHOU CKOPOCTH TeIa,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4  IIpocrteitmme
TeOMETPUICCKHC
HU3MEPCHUS
(camocTosTenbHAS

pabota)

1.5 TIpadpuku
AKCIICPUMEHTATTBHBIX

3aBUCUMOCTEN.

Mertoas! ¥ preMBbl IPOBEICHUA
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yTOJ1, TUIOIIA b, 00HEM)

['padrueckoe nmpeacraBieHne
3aBUCUMOCTEN (PU3NUYECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs OTPEIIHOCTh U3MEPEHHS],
OTHOCHUTEJIbHAS MTOTPEIIHOCTh
WU3MEPEHHUS.

3Hamob METOIbl U IPUEMBI IPOBEICHUS
MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BEJIMYUH.

Ipumensmo Gopmybi

JUTS OTIpEICTICHUS a0COTFIOTHBIX

1 OIIEHKU OTHOCHUTEJIbHBIX
MTOTPELIHOCTEMN.

Pewamyo 3anauy Ha onpeneneHue
riomaau Gurypsl 1 oobema Telna

10 SKCIIEPUMEHTAJILHO U3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpedensams 3HaYEHUS] OTHOCUTEIIBHBIX
IIOIPEIIHOCTEN B IPOLIEHTAX
Onepuposams nonamusmu.: rpadhuk
3aBUCUMOCTH OJTHOU (PU3UYECKON

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJIaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBHCUMOCTH, alllIPOKCHUMAIIHS,
WHTEPTOJISAIINS, YKCTPATIOJISIINSL.
3nams nipaBuUIIa TOCTPOCHMS IPadKOB
3aBUCUMOCTEH (PM3NUYECKUX BETUYHH
JIPYT OT Jpyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JPYT OT Jpyra.

Ipumensimo TIpaBUIa IOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYMH JIPYT OT Apyra.

IIpusooumv npumepsl aMMPOKCUMAITHH,
WHTEPTOJISAIAN, YKCTPATTOJISIIHH.
Ymemvb IpoBOIUTH TIPOLICTYPHI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
AKCTPATTOIISIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 dureHTa 1 CBOOOHOTO

cJlaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIE
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEApHU3aLus,

IoACyYCT I101maan

['paduyeckoe npencraBiacHUe
3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyTa.
Henunelinas 3aBUCUMOCTD

H €€ JIMHCapU3aus

MOTPEIIHOCTH.

Yemanaenusamyo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(bu3nyeCKuX BEIMYUH JPYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
0 3aJaHHBIM Ha0OpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
ciaraeMoe, OLIeHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIAIh
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noJ1 rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIIus)

o1 rpaikoM 3aBUCHMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3namyo nipaBUiia TOCTPOCHUS TPa(UKOB
3aBUCUMOCTEN (PU3UYECKUX BEJIMYUH
JpYT OT Apyra, pU3NYECKuil CMBICT
IO O] TpadUKOM 3aBUCUMOCTHU
U KacaTeIbHOU K TpaduKy 3aBUCUMOCTHU
B JJaHHOM TOYKE.

Cmpoumb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT JIpyTa, KacaTeIbHYIO K rpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

1 yriaoBoro kosdduimenra

KacaTeabHOM K rpauKy HEMMHEHHON
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3aBUCUMOCTH B IAaHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
IOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXIy MaTEMaTHYECKUM MTOHITHEM
«(pyHKLIHSD ¥ 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamao
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewams 3anaun Ha MOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JIpYT OT Jpyra 1o 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 MOCTPOCHHOMY IpapUKy
YTI0BOM KO3 (ULKUEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHUCHUMOCTH NPSIMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTH OJJHOM (pr3nyeckoin
KOOPJMHATHI TPAHUIIbI Koopnunara, Bpemsi, CKOpOCTb BEJIMYUHBI OT JAPYTrOid, HEIMHEWHas
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

1.8  Hzyuenue ynpyroro
rucTepesnca

(TIpaKTUKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ 9aCTUYHO yIpyTHe nedopMaIum.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JINHEAPHU3aLIHs
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumpb TMHEapU30BaHHbIN rpaduK
3aBUCUMOCTH (PU3MYECKUX BEITUYNH
JIpyT OT Apyra.

Ipumensimo nipaBUa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensimsb 3HAUCHUS YTIIOBOTO

ko3 duirieHTa 1 CBOOOIHOTO
cjaraemMoro rpaduka JMHEHHON
3aBUCHUMOCTH, OLICHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTh KOOPAUHATHI
rpaHUIlbl 00JACTH HAMOKAHUsI OyMaru
OT BPEMEHHU.

Hcnonvzosamsb CEKyHIOMED U PYJIETKY
Onepuposams nowamusAMU: CUNA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemw» popmynupoath 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAILHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM U Ha KOHEYHOM
nepeMeneHnu. I'papuueckoe

MpeICTaBICHUE PA0OTHI CUIIbI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI [TPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHX BETUUNH
ApYT OT Apyra.

Ilpumensamye paBUIIa IOCTPOEHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETUYNHBI IPUIIOKECHHON

K HEMY CHJIBL.

Onpedensimp yroy HaAKJIOHA
KacaTeJIbHOM K rpauKy HEJIMHEHHON
3aBUCHUMOCTH B JJAHHOW TOYKE, MIOIAdb
1o rpa)vKoM, OLIEHUBATh A0COTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzosams CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxnenue maccol
JIMHENKU U WIIpULIA
C IIOMOILIBIO
YPAaBHOBEILIMBAHUS

pbIuara (ImpakTUKYM)

AOCOIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tejia. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. ClioXeHHE CHI,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp TskecTH Tena. Y cioBus

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnuseams 63aumocessu

MEX1y OTpeaeneHneM (Hru3nuecKoi
BEITMYMHBI «MEXaHUIECKast paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«IUTONIAJIb T/ TPahUKOM 3aBUCUMOCTHU
BEJTUYMHBI CHJIBI OT BETUYUHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEJIBHO OCH BpPAILICHUS,
IJICYO CUJIBI, IICHTP TSKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY Tey,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums puMepbI TPUMEHECHHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOYKU

OIIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CHJIBI, PUIIOKEHHOMN

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duireHTa 1 CBOOOIHOTO
CJIaraeMoro, OlleHHWBaTh aOCOTIOTHBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TaAKKe
HINPUIL C IETICHUSIMU J1J151 U3MEPEHUS
o0Bbema.

Pewamy 3agaun 0 paBHOBECUU pblyara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MMOBEPXHOCTH

(IpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3MCHCHUC

HUMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTUU MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
ITorennumanbHas SHEPrusl.
[TorenuunanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAILMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUATIBHBIX CUJI

C U3BMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKON
SHEpPruu. YPyrue u Heyrnpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CUJIBbl, UMITYJIbC T€JIa, KHHETUYECKas
JHEPIus MaTepUAIbHOU TOYKH,
[IOTEHIMAJIbHBIE U HENIOTEHIIMAIbHbIE
CHUJIBI, TOTEHIIAIbHAs DHEPIUs

(B T.4. Teda B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), IPYTUe

Y HEYNPYTU€ CTOJIKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTUH
MaTEepUAIBHON TOYKH, 1aBaTh
ONIPEAEICHUE TOTCHIUATIBHBIX

Y HETIOTCHUHMAJIbHBIX CUJ;
(bopMyIIMpoBaTh 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPIUH.
IIpueooumys npumepsl Cydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHIETCS
WJIA HE COXpaHseTcs, Korja
MEXaHUYeCKas SJHEPIUsA CUCTEMBI
COXPAaHSETCS U HE COXPAHSETCH,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUTIOTE3Y O XapaKTEPe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUia TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3agaum 00 aOCOIFOTHO
YOPYTHX U a0COJIFOTHO HEYNPYTHX

COyIapeHUsIX
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Pa3nen 2. MoJgiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. Onpenenenue 2 KonnuecTBo TEMmIoOTHI.
TEIUIOEMKOCTH TermnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJia 1 MOJISIpHAs TeTNIOEMKOCTH
(IpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEINIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposamsb nOHAMUAMU. KOTAYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YASTbHAS
1 MOJISIpHAsl TETNIOEMKOCTH BEIIECTBA,
TEIJIOBOE pPaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpueooums npumepol Te,
00J1a1af0IMX OUHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmob ypaBHEHHE TETLTIOBOTO
OaytaHca JUTsl OTIMCaHUS TIpoIiecca
TEII000MeHa TBEPJIOTO TeJla C BOJIOM.
Hccneoosams TeninooOMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTSIMHU
U UHMepnpemupo8ams pe3ynbTaThl
STHUX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAHHUM PE3yJIbTaTOB

OIIBITOB IO U3YUYCHHIO TeriooOMeHa
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2.2.

N3smepenune
TEMIIEPATYpPhI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(IpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M eanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30BbIe 3aKOHBI.
["a30BbIlI TEpMOMETP

MEX/1y TBEPBbIM TEJIOM U JKUIKOCTSIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzoeamsb TEPMOMETD.
Yemanasnusams 63aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOTO OanaHca.
Pewams 3a1aun Ha IpUMEHEHUE
ypaBHEHUS TEIJIOBOTO OajaHca
Onepuposams nousimusmu. JaBiCHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIECTBA, HJIcaJIbHBIN ras.

Ymemps 3anmchIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
dhopMyJIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOro TEPMOMETDA.

Ilpusooums npumepsi TOBEACHUSA Ta3a
IIpY U3MEHEHUU €ro JaBJieHus, 00bema,
TEeMIEepaTyphl.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
KECTKOCTH CUCTEMBI.
Onpenenenue MOyJIst
FOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TIpaKTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxxenue u cxxarue. Monynb
IOnra. Ynopyrue u Heynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpauieHus. [liedo cunbl. YcnoBus

PAaBHOBCCHA TBCPAOIO TCIIA. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
UJICAIBHOIO Ia3a Mo pe3yJbTaTaM
OTBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeiipona
Onepuposams nouamusamuy. yupyrue
U Heynpyrue nedopmariuu,

npezen ynpyrou negopmarmu,
MoxyJsib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHUS, ILJIEHO
CUJIBL, pbIYar.

Ymems bopmynupoBath 3akoH ['yka
U1 nepopManiy pacTsHKEHUS
OJIHOPOJHOT'O CTEPKHSI C TIOCTOSTHHBIM

MMONnEepCUYHbIM CCYCHHUEM, YCIIOBHEC

52



paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

Y HEYTIpyTUX aAedopmaiuii, MaTepraioB
C pa3nuuHbIMU MoayssiMu FOHra.
Ilpumenams 3akoH ['yka s pacuera
nedopMauy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKU OT BEJIMYUHBI
pPacTATUBAIOIIEH €€ CUJIbI

U UHMEPNPemupo8amy

MOJIyYeHHbIE PE3YJIbTATHI,

B TOM YMCJIE JJIs ONIPENEIICHMS Tpeaena
yrnpyroi aedopmanuu.

Onpeodensmes Moynb KOHra npoBoIoku
Ha OCHOBAHMH PE3YJIbTAaTOB OIBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C IMIOMOIIIBIO Pa3JIMYHBIX MO BEIUYHHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTENBHYIO MTOTPELIHOCTh

n3MepeHHoro Moy FOxra.
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2.4.

N3mepenune
koa¢dunrenTta
IOBEPXHOCTHOTO
HaATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia IOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBiieHus. JlaBieHue

IO UCKPHUBJIEHHOM IMOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOILICUUH phIUAT
JUISL YBEJUYEHUS CUIIBI U IEPEMEILICHUS.
Pewamys 3a1aun Ha NpUMEHEHNE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y CXKaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAWJUISIPHbBIC SIBICHUSL.
Ymems 3anuceIBaTh GOPMYITY TSI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (POPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUs
M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
Ilpusooums npumepvl TOBEPXHOCTHBIX
SIBJICHUW U KAITWJUISIPHBIX SBJICHUM.
IIpumenams METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst m3MepeHus koddduirenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETUUUHBI
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2.5.1. OnpeneneHne TOYKH

pochl (IPAKTUKYM)

HacplieHHbIe ¥ HEHACHIILICHHBIC
napel. KauecTBeHHast 3aBUCHMOCTD
MJIOTHOCTH U JIaBJICHUS
HACBIIIEHHOTO Mapa

OT TEMIIepaTyphl,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
ITPOBEJCHHBIX U3MEPECHUM.

Onpeodensamob KO3PHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

10 pe3yibTaTaM IMPOBEICHHBIX
HU3MEPEHUH, OIICHUBATh A0COJIFOTHYO
Y OTHOCUTEJBbHYIO MOTPEITHOCTD
U3MEPEHHOMN BEJINYNHBI.
Hcnonvzosams peruar 1y CO3JaHUS
CHJIBI 3aJITaHHOM BEJIMYMHBI.

Pewams 3anaum Ha npUMEHEHNE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsDKeHUs U hopmydsl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIA U HEHACBIICHHBIN Nap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymems xauecTBEHHO ONMCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U AABJICHUA

55



HACBIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTD

HACBIIIECHHOTO ITapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMpPaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumv npumepsvl HACHIIICHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niporiecc BhIAACHUS
POCHI [P MIOHUKEHUHU TEMITePaTyPhl
BJIQYKHOTO BO3/yXa

U UHMepnpemuposams MOTyICHHBIC
PE3yJIbTaThI.

Onpeodensims 1O TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITIOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIABJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATYPbl, OTHOCUTCIIBHYIO
BJIQKHOCTh BO3/IyXa, a TAKKe
a0COIOTHBIE U OTHOCUTENIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TepMOMETD.

Pewams 3a1aum Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCAaTOPOM

(TIpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUIECcKOe MoJIe.
HanpsxeHHOCTh U MOTeHIMAI
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSIHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEeKTPOEMKOCTh KOHAEHCATOpa.
[TapannensHOE

1 MOCIIEI0BATEIbHOE COCTUHEHUE

KOHJICHCATOPOB

a0COJIIOTHOM M OTHOCUTEIILHON
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, IITEKTPUIECKOE
1oJie, HaMPSKEHHOCTh W MMOTSHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ANEKTPOEMKOCTb
KOHJ/IEHCATOPA.

Ymems BoIUUCHATH 3apsil KOHIEHCATOPA
10 €r0 ANEKTPOEMKOCTHU

Y HaIIPSDKEHUIO, TPUMEHSTH (YOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIpU MOCIIEI0BATEILHOM

Y TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepbvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHHS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIpsKCHUS HaA KOHACHCATOPC
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Hroro no pazgeny
Pasznen 3. JieKTpoaguHAMMKA.
3.1. HM3yuenwue mporecca
pa3psIKu KOHACHCATOpa

(mpaKkTHKyM)

DIIeKTpUYECKUM 3apsij.
DIIEKTPUUECKOE TOJIE.
Hamps>keHHOCTh ¥ TOTeHIA A
ANEKTPUUYECKOTO 1oJsi. Pa3HocTh
MOTEHIIUAJIOB U HAMPSHKEHUE.
3/1C ucrounuka Toka. Usmepenue

HanpsokeHusi. Bonstmerp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepnpemupoeams pe3yJbTaThl
ATOr0 3KCIEPUMEHTA.

Onpedensims OTHOLIIEHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUSAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPELIHOCTH
U3MEPSEMbIX BEJIUYUH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3anaun Ha coeMHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
ANICKTPUUYECKUH 3apsifl, DIIEKTPUIECKOE
1oJjie, HAaPsHKEHHOCTh U MTOTEHIIHAIT
AJIEKTPUYECKOTO MOJIs, Pa3HOCTh
MOTEHITMAJIOB U HAIPSHKEHUE,

OJIC ucrtounrka Toka, KOHJIECHCaTOoD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KoHaeHcatop. DI1€KTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETIH.
Konzaencarop B 11enu noCTOSTHHOTO

TOKa

AIEKTPUUECKOE CONTPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IETIH, BBIYUCIISATh
3apsii KOHAEHCATOpa

0 €r0 AIEKTPOEMKOCTH

U HaIIPSHKEHUI0, COOMPAThH
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIIOYEHHOTO B IETIh
MOCTOSTHHOT'O TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
IIpH pa3psifiKe KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoumb TpadviK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU TIPHU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo IpaBUia NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX
BEJIMYUH JPYT OT JIpyra.

Hccneoosams 3aBUCUMOCTE CHITBI TOKA
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3.2.

Onpenenenue
yAEIBHOTO

COIIPOTHUBJICHUA

Cwuia Toka. Hanpsixkenue. 3akoH
Owma 117151 yyacTka LeTH.

9H€KTpI/I‘ICCKOG COIIPOTHUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yyepe3 Pe3UCTOp

U UHMEPNPemupos8ams 3Ty
3aBUCHUMOCTb.

Onpeodensims SNEKTPOSMKOCTh
KOHJIEHCATOPA,

BbIpaXkasi ee uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOM K rpapuKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OIICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTBTMETP

U CEKyHJIOMeEp.

Ycemanasnuseams 63aumocessu.
Pewamyp xauecTBeHHBIE 3a7aUn

0 KOHJIEHCATOpax, BKIOYEHHBIX B LIEMb
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKa, HaMpsKCHHUE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJJHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IeTbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIBbHOE COMPOTUBIICHUE

BEIIECTBA.

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

U IJIOIIA]TU ITOTIEPEUYHOT0 CEUCHUS,
coOMpaTh IEKTPUUECKYIO LIETIb.
TIpusooums npumepsl BEECTB

C Pa3JIMYHBIM yJIeTHbHBIM
COTIPOTHUBIICHUEM.

Ipumensmov METOJ U3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHBJICHU.

Hccnedosams 3aBUCUMOCTD
HaIPSHKCHUS MEKTy KOHITaMHU OTpe3Ka
MIPOBOJIOKH OT JIJTUHBI 3TOTO OTPE3Ka
U UHmMepNpemupo8ams pe3ynbTaThl
MIPOBEICHHBIX M3MEPEHUH, BEIUHCIISATh
ANEKTPUUECKOE CONPOTUBICHUE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

N3mepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
[IOJIYIIPOBOXHUKOBOIO

nuoza (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHAasi TPOBOIUMOCTh
MOJTYTTPOBOJTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

CUJIbI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Martepualia MpOBOJIOKH MO U3BECTHBIM
JUIMHE, TUAaMETPY U CONPOTUBIICHUIO,
OILICHUBATh a0COJTIOTHYIO
1 OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzosams MyaIbTUMETP B pEKAMAaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MUKPOMETP.
Pewamyo 3anaun Ha 3akoH Oma
JUJISl y4acTKa 1eNU U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOJIHUK, COOCTBEHHAS
U TIpUMECHAasi TPOBOUMOCT,
P-N-miepexo1, MOoIYNpPOBOIHUKOBBIN
JTUO]I.
Ymems 00BICHATH IPUPOTY
COOCTBEHHOW U MPUMECHO
IIPOBOAUMOCTH, CBOKCTBA
p-N-nepexojia, NPUHIIUI IeUCTBUS
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MOJIyITPOBOJJHUKOBOIO IMO/IA,
ero GyHKIIMOHUPOBAHUE

MIPY BKJITFOYCHHUH B DJIEKTPUUECKYIO IIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

1 B 00paTHOM HaIlpaBJICHUU, COOUPATH
ANEKTPUUECKYIO 1IeTh, YNTATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
JTMOJ1A.

IIpusooums npumepwvl NCTIOIB30BAHUS
MOJIyITPOBOJTHUKOBOTO JTMO/1a

B DJICKTPUYECKUX IETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYIIETO
4yepe3 MOoMyIPOBOAHUKOBBIN U0,

OT MOJAHHOTO HA HETO HAMPSKECHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIHT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) nosynpoBOJHUKOBOTO IMOa
TIPH €T0 BKIIFOYCHUH B DJICKTPUICCKYIO
IETb TOCTOSTHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaITPaBJICHUHU.
Ipumenamo nipaBuIa MOCTPOCHUS

rpaMKOB 3aBUCUMOCTEH (HPU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB I10 ITPOIT PAMME

34

BEIIWYWH JPYT OT ApyTa.
HUccneoosamv BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HAINpaBIICHUN
U UHMepPNpPemuposamo

ATy 3aBUCUMOCTb.

Onpedensims dNEKTPUIECKOE
COIPOTHUBIICHUE TIOTYITPOBOTHUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUS, OIICHUBATH a0COIIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HPU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MEePEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, TOJYIPOBOJHUKOBBIN AHO/.
Pewiams 3a1aum Ha 1IENTH TIOCTOSTHHOTO
TOKa MPH HAIMYUHU B HUX HJICATLHOTO

Juoaa
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11 KJIACC

HaumenoBanue
Ne KommuectBo
pa3aesnoB U TEM
/1 4acoB
y4eOHOro npeamera
Paznen 1. DaexkTrpoamnamuka
1.1. Onenka BETUYUHEBI 2
TOPU30HTAJILHON
COCTAaBJISIOIIEN
MarHUTHOM UHAYKIINHU
MATHUTHOT'O MOJIA

3emuin (TPaKTUKYM)

[IporpammHoe copepkaHue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [ IpuHnmn

CYIICPIIO3UIHNH MAaIrHUTHBIX MOJICH.

JIMHMY MarHUTHOW MHTYKIIHMH.
MarauTHoOe noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

0o0ydJaronmxcs

Onepupoeamb norAmuAMU. MarHuTHOC

10Ji€, BEKTOP MarHUTHOM MHTYKIINH,
JIMHUM MarHUTHOW MHIYKIIHH.
Ymemwv hopMynupoBaTh MPUHITUIT
CYINEpIO3UIIMM MarHUTHBIX TMOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHMTHOTO TIOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTAHOBKY.

IIpusooums npumepsvt TPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISIOIINXCS HCTOYHUKAMH
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame NPUHIIUT CYNIEPIIOZULINHI
MarduTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKIIUU
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKAX COJICHOUAA

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIBTaTHI.

Onpedensime 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHON COCTABJISIONIEH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
NOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJTUYUHBI.

Hcnonvzosams KOMIIac, COJIEHOU],
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
IPUHIUIA CYTEPIIO3UIIMI MATHUTHBIX

oJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nosne. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHutHoe

I10JIC MOCTOAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MAaTHUTHOE
T0JIe, BEKTOP MarHWTHOW WHIYKIIHH,
JMHAA MarHUTHOW MHIYKIIHH.

Ymemb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
MarHura, COOupaTth
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvi IPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBJITFOIIUXCSl HCTOYHUKAMHU
MIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumensmos cmapTdoH

C IPETyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
MOCTPOCHUS TpaPUKOB 3aBUCUMOCTEN
(U3NYECKUX BEITUYHMH APYT OT JIpyra.
Hccnedosams 3aBUCUMOCTH BETUIHHBI
MarHUTHOM MHIYKITUM MarHATHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOAO0JIHHONW OCH CUMMETPHUH

OT paCCTOAHUA MCXKIY HEHTPOM
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1.3.

HaGmronenue
MArHUTHOTO

THCTEepe3uca

(mpakTHKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUN
MAarHMTHOM UHAYKIUU. MarHutHoe
T10JIE KaTYIIKU C IIOCTOSHHBIM

TOKOM. MarHuTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHmMepnNpPemupoeams MOITyICHHbIE
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIUM MAarHUTHOTO OIS
OCTOSIHHOI'O MarHuTa

Ha €ro IPOJ0JIbHOM OCH CUMMETPUH
OT PacCTOSIHUA MEXAY LEHTPOM
MarHuTa U TOYKOM N3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams UHIUHAPUYECKHMA
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIMIA CYTEePIIO3ULIMI MATHUTHBIX
IOJIEN

Onepuposams nOHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITH
ABIIEHUS (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3uca, CoOOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
obnagaronx GpeppoMarHuTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecrieyeHueM JIJIsl U3BMEPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIPaBUJIa
NOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUMHBI
MarHUTHOW WHIYKIIHMA MarHUTHOTO
1oJis BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIBI IPOTEKAIOIIET0 Yepe3 KaTyIIKy

TOKA U UHMEpPNpemuposamay
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14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBIE€HUE U MOJYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTAThI
KaK HaOJIFOICHNE MAarHUTHOTO
rucTepesuca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIMM MarHUTHOTO MOJISI KaTyIIKU
¢ (peppOMATrHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAOIETO Yepe3 KaTyIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIIMYHUH).
Hcnonvzosams nabopaTOpHbIT
MCTOYHUK IMUTAHUS

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlINHa.

Ymems onpenensats MOAYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPILIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOHUCTBO
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1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(uacTb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cHla AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y TIPUHLAII JENCTBUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpueooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpedensime HaNIpaBICHUE BpAIICHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3aJTaHHOM

HaIpaBJICHUHU POTEKAHUS
AIEKTPHUUYECKOT0 TOKA B 0OMOTKAX
CTaHUHBI.

Pewams 3anaun 0 37€KTpoOIBUTATENIEC
IIOCTOSTHHOTO TOKA M IMHAMO-MaIlIMHE
Onepuposams nouamusamu. cuna
Amriepa, 3JIEKTpOABUTaTENb, JUHAMO-
MaIIuHa.

Ymems onpenensats MOAYJIb

Y HampaBJIeHUE CUJIbI AMIiepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

1Ipueooums npumepsvt NPUMEHEHUS

QJICKTPOABUTATECIIA ITIOCTOSIHHOI'O TOKA
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Hroro no pazgeny

10

Y TMHAMO-MalINHBI.
IIpumensimos TEOPETUUECKUE CBEJICHUS
00 3JeKTpOoJIBUraTes e MOCTOSHHOTO
TOKA U O JUHAMO-MAILINHE

JUTs1 OOBSCHEHHSI IPOBOJUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BEIpaOATHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CUJIBI, TPUJIOKEHHOTO K €ro Baily;

2) BEJIIMYHMHBI HATIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BPalICHMSI

Y MEXAHWYECKOM HArpy3KH €ro Baja

U UHmMepnpemupoeams MOJTy4YECHHbIE
PE3yJIbTaTHI.

Hcnonvzoeams 31EKTPOMOTOD,
71a00paTOPHBII UCTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HWIAHIPUYECKOU
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KoaeoaHusl.

HNx kmHEeMaTHueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
onucanue. [lepuosa u yactota
konebanuil. [leproa Manbix
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSITh
3aKOH COXPAHCHUS YHEPTUU

LTS KOJIeOaTeNbHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH TIepH0/Ia KOJIeOaHUi
JIMHEVKH Ha TWJIUHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMM TMHEHKH

Ha [WJIMHIPUYECKOU MOBEPXHOCTU

OT pajnyca €€ KpUBU3HBI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJIeOaHU!

[Mapmonnyeckue koneOaHusl.

AMIUTYy 13, NIEPUOJ U YacToTa

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WINHAPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MepseMbIX (U3MYECKUX BEJIIMUUH).
llpumensameo nipaBUIIa MOCTPOEHUS
rpadUKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TaPMOHUYECKUX
KoJIe0aHu .

Pewams 3anaun Ha TApMOHUYECKHE
KoJIe0aHus

Onepuposams NOHAMUAMU.

rapMOHUYECKHE KOIeOaHus,
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IMIPY>KUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJIEOaHUH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUIUTY1a, IEPUOJI U 4acTOTa
KoJieOaHu, 3aTyXaHue KOoJIeOaHuil.
Ymemwb 0OBACHATD 3aTyXarolue
KOJIe0aTeIbHBIC TIPOIIECCHI C O3
3aKOHA U3MEHEHUSI MEXaHUYECKOU
SHEpruu, coonpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpugooums npumepul 3aTyXarOIMUX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
PYKUHHOTO MasTHUKA OT BPEMEHU
IPY HATMIUH 3aTyXaHUS.

Cmpoums rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKA BPEMEHU U JINHEAPU30BhIBATh
ATy 3aBUCHUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX

BEJIMYMH APYT OT ApyTa.
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2.3.

N3mepenne akTHBHOTO
Y PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyLIKA
UHIYKTUBHOCTH

(IpakTUKyM)

IlepemeHHBIN TOK. AMIUIMTYTHOE U
NENCTBYIONIEE 3HAYEHNE CUIIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp U KaTyIlKa
WHYKTUBHOCTH B LIETIH
CUHYCOUJAIBHOTO NTEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIYKTHUBHOE)

COMPOTHBIICHUE

Hccnedosams 3aBUCUMOCTD aMILTATY b
3aTyXaronmx KojieOaHuH MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBAMY

3Ty 3aBUCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepuposamsb NOHAMUAMU:
TIEPEMEHHBIA TOK, aMILTATYTHOE

U ICUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA

Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
IIEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COMNPOTHUBIICHUE.

Ymemwv 0OBACHITH IOBEJICHUE
pe3ucTopa, KOHACHCATOpa U KaTYIIKU
WHIYKTUBHOCTH, BKJIIOUEHHBIX B 11€TIb
CHUHYCOUJAIBHOTO MEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3HUCTOP M KaTyIIKa WHIyKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
1Ipueooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH aMIUIUTY Ibl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1aBAEMOTO
Ha BXOJ LIENU IEPEMEHHOTO
HaIpPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbw rpaduk 3aBUCUMOCTH
aMIUTATYbl HAPSHKEHUSI HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPEITHOCTEN U3MEPSIEMBIX
(bU3MUEeCKUX BEIIUYUH).

IIpumensams nipaBUIIa IOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYWH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTATY b
HaIpPSHKEHUS HAa PE3UCTOPE OT YaCTOTHI
0JaBaeMOro Ha BXOJ LIeMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
aAMIUTUTY]Ibl U UHMEPNPEemupo8ans

IIOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bsenenue
B OKCIIEPUMEHTATBHYIO

aKyCTHUKY (JIEKI[S)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacrnpoctpanenus. [lonepeunsie
Y IIpOI0JIbHBIE BOIHBL. [lepuon,
4acToTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHueE,
UHTEpPEpEeHLU U AUPpaKus
BOJIH. 3BYK KaK MEXaHH4YECKas
BoJiHAa. CKOpOCTH 3BYyKA.
I'poMkocTs 3ByKa. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(10 BEICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMPSKEHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMy WHIYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JVIMHA BOJIHBI, OTPAXKEHUE,
npeaoMiieHue, nHTep(epeHIus

1 TudpaKIus BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymemwb 00BSACHATH pa3inuune Mexay
NOMNEePEYHBIMU U MPOJAOIbHBIMU

BOJIHAMMU.
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3name GOpMYyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsvi 3ByKOB pazHOI
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTPa)KeHHUsI, IPEJIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIN BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIC 3BYKU
Y IIYMBI.

Pewamo 3aJa49M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmwinorpamma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CIIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYKOB (TIPAKTHUKYM) CxopocTs 3ByKa. [ pOMKOCTB 3ByKa. = 3ByKa, OCHUJIIOTpaMMa.
Bricora Tona. O6epronsl. TemOp Ymems 00BACHATH, Kakast ”H(OpMAIUsI
3ByKa. CHeKTp 3ByKa COJIEP’KUTCS B OCLUIIIOTpaMMe,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsvl IPUPOIHBIX
IPOLIECCOB M TEXHUYECKUX YCTPOMCTB,

KOTOPbIE T€HEPUPYIOT TOHATILHBIE
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3BYKHU U IIIYMBbI, UX OCIHIHJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPaMM H CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMITBIOTED

C MUKPO(QOHOM MM CMapTHOH

C IPEAyCTaHOBJIEHHBIM IPOrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocMILIOIPaMMBI

Y CIIEKTPBbI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemupo8ams 3Tu
OCLIJIJIOTPAMMBI U CIIEKTPHI.
Onpedensims 1O OCITUILTIOTPaMMaM

U CIIEKTPAM aMIUIUTY/]IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1. Crosiuve MEXaHUYECKUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

U TIPOJIOJIbHBIE CTOSTUME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSTUEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun ontHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu

MEK 1Yy TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM
CIIEKTpa

Onepuposams noHamusAMuY. CTOSTYAS
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymems 00OBACHITH YCIOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMYHBIX PE30HATOPAX, MPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hamob BUABI TPAHUYHBIX YCIOBUM,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOW pe30HAaTOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenimme 3agaumn

0 CTOAYHNX 3BYKOBBIX BOJIHAX
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2.5.2 V3yyeHue criekTpa
3ByKa JINHEIHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwv 00BACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOU BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C IPeyCTaHOBJICHHBIM TPOTPAMMHBIM
00eCIeYeHHEM.

Dopmyaupoeams TUIOTE3Y O XapaKTEpe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoums nMHEapru30BaHHbIE TpaduKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NIEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeoensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpaduKkaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOTO TOHA M MEPBOTO 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh a0COJIOTHYIO

¥ OTHOCHUTEJbHYIO MOTPEIIHOCTD

WU3MEPECHHON (PU3NUYECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBera. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEIOMIICHUS.
OTHOCHTENBHBIN TOKA3aTENb

IMPCIIOMJICHHUA

Onepupogams noHamusAMuU: JIy4 CBETA,
OTpaXECHHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUSI.

Ymemwv hopmyaupoBaTh 3aKOHBI
OTpaXE€HMS CBETA, 3aKOHBI
MPEJIOMIICHHS CBETa, COOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHU, B KOTOPBIX HAOJIIOIAI0TCS
SIBJICHUS OTPAYKCHUS 1 IIPEIIOMJICHUS
CBeETA.

lIpumensamo 3aKOHBI TPEIIOMIICHUS
CBeETA.

Cmpoums X011 Ty4dent

IIPU MIPEJIOMIICHUU CBETA

Ha MTOBEPXHOCTH.

Hccneoosams n3MeHEHNE
HaIpaBJICHUS JTy4ya CBEeTa, N aroIero
Ha OOKOBYIO MOBEPXHOCTh
MJI0CKOTApasIeIbHON IIaCTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 V3mepenwue mokasaress
MPETIOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY yTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS CBeTa. AOCOIIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomnsromumi yro npu3msl

U UHmMepnpemupo8ams OJTY4YCHHbIE
pE3yJIbTATHL.

Onpeoensamsb TOKa3aTeNb MPEIOMIICHUS
Marepuaia IoCKonapamieabHON
MJIACTUHBI, OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTEIBHYIO MTOTPEIIHOCTD
U3MEPEHHON (PU3NUECKOM BEIMUNHBI.
Hcnonv3oeams n1a3epHYIO YKa3KYy,
JIMHENKY.

Pewams 3anaun Ha npeloOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU.
MpEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEJILHBIN MTOKa3aTellb
MPEIOMJICHHM S, TPEJIOMJISIOIIUM yTOJI
MIPU3MBL.

Ymemwb pacCUMTHIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN NPU3MOI1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
pUOOPOB, B KOTOPBIX MPUMEHSIOTCS

IMPCIOMJBIOIIC ITPU3MBI.
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Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIy4el B TPEYTOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIHHOTO HAIIPABJICHUS MTaICHUS
Jdyda U B CIydae MUHUMAJIbHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTB yIJIa
OTKJIOHEHHMSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HampaBJICHHUS MAAAIOIIETO JTyda

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HaYEHUI0 MUHUMAJIBHOTO yIjia
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH IPU3MOI TOKA3aTeNh
peoOMJICHUS] MaTepraa MpU3Mbl,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEepeHHOH (hru3nuecKoi

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue r3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3aqaun 0 NpeOMIIEHUN JTydeil
B IIPU3MaxX

Onepuposams noHsamuAMU: TIOTHOE
BHYTPEHHEE OTPAKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS II0JTHOTO BHYTPEHHETO
OTpaKEeHHS.

3namob GopMyITy, CBSI3BIBAIOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

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

OTpaXCHUS

(mpakTHKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
pesIoOMJICHUE CBETa, A0COIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKa3aTeNb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, [I0JJHOE BHYTPEHHEE
OTpa)kK€HUe, MPEAEIIbHBIN YT OJI IOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Ymems paccunThIBaTH Yo MOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUpPATh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIOTCS
IPEJIOMIISIOIIUE TIPU3MBI

Y UCTIOJb3YETCS SBJICHHUE OJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumbs X0 Jiyda B TPEYTOJIbHOMN
IpU3MeE C y4€TOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPaXKEHUS JIyyda.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, Ipu KOTOPBIX
MO>KHO Ha0JII0/IaTh MOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
apajuiakca,
IIPUMEHEHHOTO

JUISL ONIPEAETICHUS

CoOwupatomiue uH3bl. ToOHKas

nvH3a. PDOKYCHOE PaCCTOSHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUS TOHKOM cepruueckoit

JIMH3BI OT €€ I'COMCTPUHU

OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU ITPU3ME

U uHmepnpemupo8amsy MOITyUYECHHbIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTtepurala MpU3Mbl 0 U3MEPEHHBIM
napamMeTpam, pyu KOTOPbIX HAUUHAET
HAO0JII0IaThCS TIOJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HIECKOM
BEJINYMHBI.

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewamys 3agaun 0 TOJIHOM BHYTPEHHEM
OTPaXXCHHHU JIy4eH B PU3MaX
Onepupoeams nowsmusmu.: JIAH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
rJIaBHast U TOOOYHAS] ONTHYECKAs OCh,
doxyc, PoxycHOE paccTosHUE,
(dbokanbHas IOCKOCTh, ONITUYECKast

Ccujia, IornepeIHoC yBCINMICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO IOKA3aTelIs
npesnomiieHnst. Dopmyia TOHKON
JIMH3BL. Y BEIIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTb
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(hOKYyCHOTO pacCTOSIHUS TOHKOH
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKkKe GOPMYITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooumys npumepel mapaniakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamos GopmMyny TOHKOH JTHH3BI.
Cmpoums X0 pa3InUHbIX JTy4yen

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

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MOMOIIIbIO COOUPAIOIIIEH JTNH3BI
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2.9.

N3mepenue pokycHOro
pacCTOSHHS

pacCenBaroOIIEeH JIMH3bI

(IpakTUKyM)

PacceuBaromue JMH3bIL.

Tonkas nmun3a. DokycHOE
pPacCTOSTHUE U ONITUYECKasl CUia
TOHKOM JINH3bI. DOopMyJ1a TOHKOU
JIMH3BI.

Xox my4da, TpOLIEIIIEero JUH3Y
10/ IPOU3BOJILHBIM yTIIOM

K €€ I'JTAaBHOU ONTUYECKOU OCH.

U UHmMepnpemupo8ams MOITyYCHHBIC
pe3yabTaThl.

Onpeoenams HOKYCHOE PACCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
pPEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

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

Pewams 3anaum Ha TOHKHE
cOOMpAroIIUe JINH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JIWH3a, paccerBarolas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3bI, COOUPATh IKCTIEPUMEHTAIILHYIO

YCTAaHOBKY, IIOJIY4AaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIMe JTUH3bI U CUCTEMBI JINH3.
Ipumensmos HGopMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarOUICH JIMH3HI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

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

Hccneoosams xop ydeit

Yyepe3 pacCenBaIOILyIO JIMH3Y,

a TaKXKe B CUCTEME, COCTOSIICH

13 cOOMparoIel U pacCenBaroIIeH JTUH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MIOJIyYEHHBIE PE3YIIBTATHI.

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

(TIpaKTUKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB

B UHTEep(EepEeHIIMOHHOM KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOCHUIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIeil TUH301;

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

Hcnonvzosams coOUParoIIyIo

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHUE
paccenBaroIINe JIMH3BI

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

Ymempw 3anuceIBaTh yCI0BUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

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

B KOTOPBIX HAOII01aeTCs
(mpuMeHseTCs) SIBJICHUE
uHTepepeHITun.

IIpumensime yCinoBUs HAOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

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

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

IPU PA3TUYHBIX T€OMETPUUECKUX
napamerpax cxembl FOHra.

Hccnedosams nuTepPEepeHIIMOHHYIO
KapTHHY NIPU HAOTIOICHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETA Pa3JIMYHBIX
HCTOYHHUKOB

C IMOMOIIBIO

T PaKITMOHHON

peneTku (MIPaKTUKYM )

19

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

Ha TU(PPaKITMOHHYIO PEIIETKY.

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

Onpeoensme IMHY BOJIHBI CBETA

0 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

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

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

U HUTKY JUIs1 peanu3anuu cxemsl FOHra.
Pewams 3a1aun Ha IBYXBOJIIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKkImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3JTy4YeHUE U norJolieHue Gporona,
CHEKTP U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucpIBaTh yCI0BUSA
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N3nyyeHne u noriaomeHne
(hOTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl ClieKTpoB.

Cnektpockor

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

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3ITyYEHHUS] U MOTJIOMIEHUS] (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKIMOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIMOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOJA.

Dopmynuposams TUTIOTE3Y O BUAE
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CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON PUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HON
IPUPOABL U UHMEPRPEMUPOBANb
NOJIyYEHHBIE PE3YJIbTATHI.
Onpedensime IIVHBI BOJH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHHUKOB

0 pe3yJibTaTaM HaOJ0ICHUS

TG PaKIIMOHHON KapTHHBI,

naBaeMoi JudpaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJIMYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peueTky, (oHaph ¢ JaMIOn
HaKaJIMBaHMS, CBETOIMOIHBIN (hOHAPB,
razopaspsaHyIo Jlamny, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum 0 manenuu ceera
Pa3IMYHOr0 CIEKTPATBHOTO COCTaBa
Ha IU(PaKIMOHHYIO PEIIETKY

97



3.2,

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

(TIpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

U3IydeHusi, GOTOH, SJICKTPOH

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

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHUJIC
MPUHIINAI ICUCTBUS CBETOIMO/IA,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

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

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

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Hab6nronenue
n30UpaTEIbHOCTU
BHYTPEHHETO
dotorddexra k qymHE
BOJTHBI CBETA

(mpaKkTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HOoTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 1715 potorpdekra.

«KpacHas rpanuna» ¢porosrddexra

IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

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

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

Hcnonvzoeams CBETOINO, JIIOKCMETP
(nnm cMapThOH ¢ TaTINKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
NUTaHus (MM MICTOYHUK TTOCTOSTHHOTO
HaNpsDKEHUs!, peocTaT U MyJIbTUMETD)
Onepuposams NOHAMUAMU: CBETOTUO,
p-N-Tiepexo/1, MJIEKTPOH, IbIpKa, (POTOH,
WHTCHCUBHOCTH U3JTyUCHHUS,

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

Ymems 0OBSCHATD B YIIPOILIEHHOM BUJIE

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

JUTS «KpacHOU rpaHuibn Gporodddexra,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

I1pugooums npumeps MPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl PotodrPdekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyny

JUTSL «kKpacHOM rpaHuilsny Gporodddexra.
Dopmynuposams TUNIOTEY

00 yCIIOBUSIX BOSBHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TIaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

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

B OCBEIIAEMOM CBETOAMO/IEC

OT HAIIPpsDKCHUS Ha APYIOM CBETOAMUOIL,
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAHO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEW WM PaBHOW JIJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHNOT).

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

Pewams 3anaun Ha poTorddexT

Hroro no paszneny 3)
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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