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PABOYASA ITPOTPAMMA
Kypca BHEYPOUYHOU JAEATEIBbHOCTH
«JIabopaToOpHBI NPAKTUKYM IO (PU3NKE

s ooygaromuxest 10 — 11 kimaccos



HOACHUTEJIBHASA 3AIIMCKA
Hacrosimass pabouass mnporpamMma Kypca BHEYPOUHOM  JI€ATE€IbHOCTH

«JlabopaTopHbIii TIpakTUKyM TI0 (pu3uke» (mamee — mporpamma) paspaboTaHa B
COOTBETCTBHH C TPEOOBaHUSIMU (DeliepaibHOTO TOCYJapCTBEHHOTO 00Pa30BaATENHLHOTO
CTaHJIapTa cpeaHero ooOmiero ooOpasoBanus (mamee — PIOC COO) [1, 2] m
HampaBlieHA Ha OpraHU3aluio O0y4yeHUs B (U3MKO-MaTeMaTHUeCKOM IMpoduie B
COOTBETCTBUM C TpeboBaHUsMU (deaepaibHOM 00pa3oBaTeNbHON MPOrpaMMbl
cpeanero oomiero oopazosanus (OOIT COO) [3].

Peanuzanus mporpaMmbl MOXKET COJIEUCTBOBATH JOCTUXKEHUIO 00YyYarOITUMUCS
IIaHUpyeMbIX  pe3ysibTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOyyaromuxcsi, (OPMUPOBAHUIO M YJIOBIECTBOPEHUIO HMX COIMAIBLHO 3HAYMMBIX
UHTEPECOB U TNOTPEOHOCTEH, camopealn3aluyd OOydyaroluxcs 4Yepe3 ydyacTHe
BO BHEYPOUHOH AesTeIbHOCTU. OAHON U3 BOBMOXKHBIX (DOPM peann3alunu mporpaMMbl
aBisgeTcss  Kpyxkok. [lporpamma MoKeT peanu30oBbIBaThCA — 00pa3oBaTeNbHOMN
OpraHu3aIyell CaMOCTOATEIBbHO JHMOO0 Ha OCHOBE B3aMMOJCHCTBUS C APYTUMHU
OpraHU3alMsIMH, OCYLIECTBIIIOIIUMU 00Pa30BaTENbHYIO 1€ATEIbHOCTb.

[Iporpamma Kypca BHEYpOUHOW JAesaTeNbHOCTH «OCHOBBI (DU3UYECKOTO
OKCIIEPUMEHTa» TpeaHazHadeHa s peamm3anuu B 10-11 kmaccax u HampaBieHa
Ha JIOCTUKEHHE COOTBETCTBYIOLLIUX pe3ynbTaToB, CHOPMYIUPOBAHHBIX B
dbenepanpHOlt  paboueil mporpamme 1o  yuyeOHOMy mnpeametry — «Duszukan
(yriiyOJIeHHBIN YPOBEHb).

[Tpu uzydyennu Gpu3MKu Ha YIITYOJICHHOM YPOBHE peaiu3aliusi STUX MPUHIIUIIOB
0asupyeTcsi Ha WCIMOJB30BAHUN CAMOCTOATEIHLHOTO YYEHHUYECKOTO JKCIEPHUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHucie, paboThl (u3mdeckoro mnpaktukyma. [lpu sTom
o/l paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIE0BaHNE, KOTOPOE
MIPOBOAMTCS TIO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJaa O3 IOIIaroBOH
WHCTPYKIUU. B pe3ynbrare obecrieunBaeTCsi OBIAICHUE O0YYaIOMUMUCS YMEHUSIMHU
MIPOBONUTH MPSIMBIE W KOCBEHHBIE M3MEPEHUS, UCCIIEIOBATh B3aUMHBIC 3aBUCUMOCTH
IBYX (DU3UYECKUX BEJIMYMH M OCYIIECTBIATH IMOCTAHOBKY OIBITOB IO IMPOBEPKE
MPEIOKEHHBIX TUTIOTE3. Bce 3TO cmocoOCTBYeT MOCTHIKEHUIO OJHON M3 OCHOBHBIX
nesneil u3ydeHus (U3MKA Ha YPOBHE CpPEIHETo OO0IIero o0pa3oBaHUs — OBJIAJCHUIO
OOyJalOIMMHUCST METOJIaMH CaMOCTOSATENBHOTO IUIAHUPOBAHUS ¥ TPOBEIACHHUS
(bU3MYECKUX SKCIIEPUMEHTOB, aHAIM3a U WHTEPIIPETANA HH()OPMALINHU, OTIPEICTICHHSI

AOCTOBCPHOCTHU ITOJIYYCHHOI'O pE3yJibTara.



AKTyaJllbHOCTh peanu3alii JaHHOM MpPOTpaMMBbl OMNpPENEIseTcs TEM, UTO
€ OCBOCHHE TIO3BOJISIET OOy4aroUIMMCSl Ha  TPAKTHKE  O3HAKOMHUTHCSA C
pa3IMYHBIMU (DU3UMYECKUMU SIBICHUSIMH, JKCHEPUMEHTAIbHO HM3YyYUTh pa3IUYHbIE
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETHUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINeCs] U MPUOOPECTH HOBBIE MPAKTHUYECKWE YMEHHsS M HaBBIKM B 00JAacTU
IUTAHUPOBAHMS, TMOATOTOBKH, MPOBEACHUSA, aHATN3a U UHTEPIPETANA (PU3UIECKOTO
IKCIIEPUMEHTA.

[IporpamMmMa naetr 0oOyd4aroOmMUMCS BO3MOKHOCTH MPHOOPECTH MPaKTUUECCKHI
OTIBIT paboOTHI ¢ Ja0OPaTOPHBIM 00OPYIOBAHUEM, OBJIAJICTh KOHKPETHBIMU MTPHEMaMU
UCCIIEIOBATENILCKON  NIEATEIBbHOCTH HAYMHAIONIETO  (PHU3MKa-IKCIIEPUMEHTATOPa,
c(OpMUPOBATH HABBIKU OLIEHKH MOTPEUIHOCTEN pe3yIbTaTOB U3MEPEHUS (PUZNUECKUX
BeIMuMH. Peanusanus nporpamMmbl  co3gaeT  yciaoBHs I (OPMUPOBAHUA Y
00yJaromumxcss HECTAaHAAPTHOTO KPEATHBHOTO MBIIIJICHUS, COACUCTBYET Pa3BUTHUIO
WHANBUAYAIBHOCTH  CYXXIEHUH, ()OpPMHPOBAHHIO  KyIbTYphl ~ OOOCHOBAHHMS
COOCTBEHHOTO MHEHUS M CBOOO/IBI €TO BBHIPAKEHUSI.

[TporpaMma MoXxeT ObITh BOCTpeOOBaHAa OOYYAIOIIMMHUCSA, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJIEHHOMY U3YYeHHIO (PU3UKU U MATEMAaTHKH, 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.

BapuaHTsl peajiuzauuy nporpamMmbl 1 GopMbl IPOBEICHUS 3aHATHI

Peanuzammst mporpaMmbl  MPEAINoNiarae€T COYETAHHE PA3IUYHBIX  (opM
IpyNIoOBOM paboThI (CAymIaHWE JIEKIMH, TUCKYCCHs, MOHTaX JKCIECPHUMCHTAIBHBIX
YCTaHOBOK, MPOBEACHUE (PU3NIECKUX U3MEPEHUH 10| PYyKOBOJICTBOM IPETO/1aBaATEIIS)
U UHIAUBUIYaTbHONW pa0OThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX pabOT W padoT
MpaKkTUKyMa, 00pabOoTKa U HHTEpIpEeTalusl pe3yibTaToB (U3HMUECKUX H3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOThl TOMOTAET Pa3BUBATh y OOYUYAIOIIMXCS, C OTHOM
CTOPOHBI, HAaBBIKM BOCTIPUATHS HOBOM WH(pOpMAnMu TpH pPa3IudHBIX (popmax
ee Mojauu, a ¢ APYrod CTOPOHBI — aKTHBHOCTH, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayasio. B nenom peanuzanus JaHHOW NOPOrpaMmbl JOJDKHA IOJIOKHUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyalu3alliy 3HAHWUW, YMEHUW M HaBBIKOB OOYYaIOIIUXCS
B paMKax uX MpeanpohecCuOHATFHON TEXHOJIOTHYECKON (MHKEHEPHO ) MMOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JIMYHOCTH 00YYAIOIIHUXCSI.

[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX MPETyCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOSATEIbHBIE PAOOTHl M pabOThI MPAKTUKYMA.
B xone camocTosiTenbHBIX pabOT oOydarouuecs IoJi KOHTPOJEM MpernoaaBaTeis
3aKpEIUISAIOT HOBBIE 3HAHUS, OTPaOaThIBAIOT ONpE/ICICHHbIC YMEHHS U HaBBIKU. PabOTHI
MpaKkTUKyMa  TOJIpa3yMEBAaIOT  CaMOCTOSITEIbHOE  peIlleHHWe  O0ydYaroIMMUCs
HKCIIEPUMEHTANIbHBIX (PU3MYECKUX 3a7ad. TemaTuka paboT NMpakTUKyMa U TOPSIOK
UX CIIEZJOBaHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUECKOT0 IUTAHUPOBAHUS (peiepaibHOM
paboueli mporpaMMel 1o yueOHOMY TipeameTy «DPu3ukay (yriyOJIeHHbIN yPOBEHb).

[Iporpamma paccuuTaHa Ha peagu3aluio B TEYEHHUE JBYX JIET OOy4YeHUs
B 10-11 kiaccax mpu MpOBEACHHM 3aHSATHM OJMH pa3 B Henemo o0bemMoMm 1 yac
kaxgoe. [lo ycMOTpeHUIo yuuTesns TOPSAJIOK CICAOBAHMS 3aHATUNA MOXET OBITh
U3MEHEH, 2 HEKOTOPbIE MOTYT OBITh UCKIIFOUEHBI.

JlotmyckaeTcst peayid3aiiysi 4aCTH MPOrpaMMbl B TEYEHHE OJTHOTO Y4eOHOTO rojia —
J1s1 00yvaromuxcst Tojbko 10-ro unu tonbko 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 00pPabOTKH Pe3yIbTaTOB (PU3UUECKUX
U3MEPEeHUN W OleHKW morpemHocteit. s artoro pekomenmyercsa: 1) mpoBecTH
B kiacce 3aHsaTust Ne 1, Ne 3 u No 5 u3 mporpammsl 10-To kiacca; 2) 3a1ath Ha JI0M
BoInoyiHeHHe 3aaanuil Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kinacca; 3) B AaibHEHIIIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTEN,
Kakue-nmubo Tpu 3ausatus (Hanpumep, Ne 16, Ne 17, No 18).

Bo3mokHO Takke ocBoeHue o0ydarommmucs 11-ro kiracca mosiHoN mporpaMmbl
IIPY YCJIOBUH TIPOBEICHUS 3aHATUH JBa pa3a B HEACIIO 00BEMOM 2 yaca 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 NporpaMMoi BOCIIUTAHUSA
[Iporpamma pa3zpaboTraHa ¢ ydeToM peKkoMmeHaalui denepaabHol paboueit
IpOrpaMMbl BOCIIUTaHUA. B 4aCTHOCTH, OHA yYUTHIBAET TICUXOJIOTO-TIEAArOTMUECKHe

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOPHH 00YUarOIIUXCS.



[Iporpamma COOTBETCTBYeT TaKuM II€JIIM BOCHUTAHUA OOYyYarOIIUXCS,
KaK pa3BUTHE JINYHOCTH, CO3/IaHUE YCIOBHM SISl CAMOOIIPEICTICHHS U COLIMATTU3alINH.

[IporpaMma  comeMCTBYeT peHICHHIO CISAYIOIMX  3a7ad  BOCHUTAHUS
oOy4alolMXCs: YCBOGHHE 3HAHHWM, HOPM, JTyXOBHO-HPaBCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTANIO POCCHIICKOE 00IIECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLIEHMH K OTHUM  HOpPMaM, IIEHHOCTSIM; IPHOOpETeHHE
COOTBETCTBYIOILIET'O STUM HOpMaM, IEHHOCTSIM, TPATUIUSAM COLIMOKYIBTYPHOTO OTIbITa

MOBEJCHUS, OOIICHMSI, MEXITMYHOCTHBIX U COIMATBHBIX OTHOIICHUH, TPUMEHEHUS
MOJIyYEHHBIX  3HAHUW;  JOCTHXKEHUE  JIMYHOCTHBIX  PE3yJlbTaTOB  OCBOEHUS
oO1eobpa3oBarenbHON mporpamMMbl 1o ¢uszuke B coorBeTcTBUM ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CIIAYIOIIAM OCHOBHBIM HAIPABIICHUSM BOCIUTAHUSI.

1) TpynmoBoe BOCIHTaHHWE — BOCIIUTAHUE YBAXCHHS K TPYAY, TPYIAIIAMCS,
pesynbpTaTamM Tpyaa (CBOEro W JpPYrux JIIOJeH), OpUEHTallus Ha TPYAOBYIO
JeSITEIIbHOCTb, HOJyyeHue npodeccun, JUYHOCTHOE CaMOBBIPAKEHUE
B TPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B POCCHUHUCKOM OOIIECTBE,
JOCTMKEHHE BBIIAIOIINXCS PE3yabTaTOB B MPOGECCHOHATBHONU NEATEIHHOCTH.
[leneBbIMH OpHEHTHUpPAMH SBISIOTCA: (OPMHUPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TIOJYYCHHIO Npo(dhecCHOHATBLHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpa30BaHUIO
B TE€UEHHUE XU3HU KAK YCIIOBUIO YCHEIIHOM MpodeccHOHaTbHON M 00IeCcTBEHHON
NeATEIbHOCTH; TOHMMaHWe cnenupukd caMmooOpa3oBaHHUs M TpodeccrHoHaTbHON
CaMOIIOATOTOBKH B WH(OPMAIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTHCS M TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHPOBAHHOCTH
HAa OCO3HaHHBIM BBIOOp cdepbl TpodecCHOHATBEHON TPYAOBOW JEATEILHOCTH
B POCCUHCKOM OOIIIECTBE C yUE€TOM JIMYHBIX )KU3HEHHBIX IUIAHOB, MOTPEOHOCTEN CBOEH
CEeMbH, 00IIeCTBA.

2) Dkoyioruueckoe BocmuTaHue — (OPMHUPOBAHHE IKOJIOTUUECKOU KYIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOLICHUSI 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, OEpEeXJTMBOTO MPHUPOIONOIL30BaHUS B OBITY, OOIIECTBEHHOM
POCTPAHCTBE.

3) lleHHOCTH HAYYHOTO MMO3HAHUS — BOCITUTAHUE CTPEMJIICHHUS K TO3HAHUIO CeOs

U JIpYTUX JIOAEW, NpUpOasl U OOIIeCTBa, K MOJYUYCHHUIO 3HAHUW, KaueCTBEHHOTO



0o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SIBISIOTCS: (OPMUPOBAHUE JEATEIBHO BBIPAKEHHOTO
MO3HABATENILHOIO HWHTEpeca B 00JacTU (U3MKKM C Y4YETOM CBOUX HHTEPECOB,
CITOCOOHOCTEH, MOCTHUKEHUM; MOJydeHUE MPEJACTaBICHUN O COBPEMEHHON Hay4YHOM
KApTUHE MHpPA, O JOCTHKEHHUSX HAyKW W TEXHUKH, O 3HAYECHUU HAYKU B KU3HH
poccuiickoro o0riecTBa, 00ecrneYeHn ero 0e30MacHOCTH; MPHUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBIIIICHUS, OINpEAENeHUs] JOCTOBEPHON HAyyHOW HHPOpMAIIH
U KPUTUKM AaHTHHAYYHBIX [PEJICTABICHUI; pa3BUTHE W IPHUMEHEHHUE HAaBBIKOB
HAOJIOZICHUS, HAKOIUIGHUS MW CUCTEeMaTu3aluu (aKTOB, OCMBICICHUS OIIbITa

B CCT@CTBGHHO'Hay‘IHOfI o0JacTn IIO3HaHU:I, HCCIICIOBATEIILCKOM JACATCIbHOCTH.

Oco0eHHOCTH padOTHI yUHTE IS 110 IPOrpamMme

[Ipu peanuzanuu JaHHOW MPOrpaMMbl 3ajadya yY4YUTENIsl COCTOUT B TOM,
4yTOOBl CO3/1aTh YCJIOBUS JUISI YCBOGHHMS OOYyYarOIIMMHCA HOBBIX 3HAHMIA,
npuoOpeTeHNs] MMM HOBBIX YMEHHUH M 3aKpeIUICHUS HAaBBIKOB, HEOOXOIMMBIX
JUTSL IPOBEJIeHUsT (PU3MUECKUX SKCIIEPUMEHTOB M aHAJIM3a MOTYYEHHBIX PE3YJIbTATOB.

Jlns peuieHus 3TOM 3aadyd HEOOXOAMMO Haluyue B KaOMHETe (PU3HKHU
00Opy/lOBaHUs, KOMIUIEKTYIOIMX M PacXOJHBIX MaTepuajoB, TPeOyOLIUXCs
JUI. TIPOBEJEHHUS CaMOCTOSITENbHBIX pPabOT U paboT mnpakTukyma. llepedeHb
npejiaraeMeix  pabor  chopMupoBaH ~TakuM ~ 00pa3oM, UYTO  MOATOTOBKA
K UX TMPOBEACHUID HE [JOJDKHA BBI3bIBATh CYUIECTBEHHBIX 3aTPyJAHEHUN —
BCE HEOOXOIMMOE ISl pealu3aluy MNpOrpaMMbl, KakK MPaBWIO, JUOO HAXOAMTCS
B KaObuHeTte Ppu3uku, TMO0 JOCTYITHO B TOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HayanoM 3aHATUH YYUTEII0 PEKOMEHAYETCA CaMOCTOSITEIbHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3aJlaHUs, CAMOCTOATENbHbIE pabdOThl U PadOThI
MPaKTUKyMa, KOTOPbIE JOJKHBI OyIyT BBIMOJIHATH 00yYaromuecs. IT0O 1aCT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHHUYECKHE MPOOJIEMBI,
HO M TIOJYYUTh KOHTPOJIbHBIE PE3yJbTaThl U3MEPEHUH U HUX 00pabOTKH, KOTOpHIE
NOHAM00ATCA IS JaJbHEHIIe NpPOBEPKU MPaBWIBHOCTH BBINOJHEHHUS pPadoT
OOyJarOIUMHUCH.

[TockonbKy OJHMM U3 TJaBHBIX PE3yJbTAaTOB pabOThl YUMUTENss B paMKax
BHEYPOUYHOU JIEATEIbHOCTH SIBJISIETCSA JMYHOCTHOE PAa3BUTUE OOYUAIOIINXCS, YUUTEIIO
pPEKOMEHIyeTCsl TpU MPOBEACHUM 3aHATUN IO MPOrpaMMe AaKTUBHO Y4YacTBOBATb
B JCATENbHOCTH OOY4YaloOIIUXCsl, KOHTPOJIMPOBATh XOJ  BBIMOJHEHHS HMHU

IKCIIEPUMEHTAIbHOW pPAa0OTHI, HAMNpaBisATh W KOPPEKTUPOBATH HUX JCHCTBHUS,
8



CBOCBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W  HEJOYETHl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW pabOTHI,
o0Cy>KIaTh MIPUYMHBI U BO3MOKHBIE MTOCIEACTBHS JOIyCKaeMbIX olMOOK. Bo Bpems
3aHATUA  HEOOXOAUMO  MOAJIEPKUBATH  JOOpOXKENAaTelIbHYI0  aTMocdepy
COTPYAHUYECTBA.

VYuurento ciaenyer y4uThIBaTh, 4YTO JIOTMKAa OCBOEHHUS IPOrPaMMBI
IpenoaraeT MocieA0BaTeIbHOE U3YyUYEHHE MaTepuaia — cHadaja O00ydJaromuecs
JIOJIKHBI OCBOUTH 0a30BbIE MPUEMBI U METObI IPOBEACHHS (PU3UUECKUX U3MEPECHHIMA
U 00pabOTKU MOy4aeMbIX Pe3yJbTaTOB, a YXE 3aTeM NPUMEHSATh WX Ha MPAKTHKE
[0 CXEME «OT MPOCTOro K CIOKHOMY». lloTomMy mpumepHas cxema NpOBEACHUS
3aHATUHN IO TPOrPaMMeE MOKET OBbITh CIEAYIOLIEH:

1) 0oOBsACHEHHE TEOPETHUECKOTO MaTepHaa Mo TeMe;

2) TOATOTOBKAa K BBHIMOJIHEHUIO CaMOCTOSTEILHOH pabOThl WM PabOTHI
MpaKTUKyMa — OOCYXJCHHE 3aJaHUs, YCTPOICTBA SKCIIEPUMEHTAIFHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepualia, IPUEMOB U METOJOB MPSMBIX
HKCIEPUMEHTAIBHBIX U3MEPEHH, clIOCO00B UX 00PaOOTKU U OLIEHKH MOrPELIHOCTEN
VU3MEPEHUN;

3) mpoBeACHHUE CaMOCTOSTEILHON PabOThI UM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPAaBUJILHOCTH MPOBEICHUS U3MEPECHHUIA;

4) o0paboTKa  TOJYYCHHBIX  OKCIHCPUMEHTAJIBHBIX  JAHHBIX,  OIICHKA
MOTPEIIHOCTEM;

5) oOcyxaeHHe pe3ysbTaTOB O0Pa0OTKU IMOJYYEHHBIX JKCIEPUMEHTAITBHBIX
JTAaHHBIX U MTPOBEPKA UX NMPABUIBHOCTH.

B cirydae HexBaTK BpeMEHH Ha peajn3aliio B Kjiacce MyHKTa 4 JaHHON CXEMbI
PEKOMEHJIyeTCsl  MPEJIOKUTh  OOYYarolIMMCSI  BBIOJIHUTH  COOTBETCTBYIOIINE
NeHCTBUSL JOMa, a MyHKT 5 pealu3oBaTb B Hayajue CIEAYIOLIEro 3aHsATHS,
aM00 TIPOBECTH HEOOXOAMMBIE OOCYXKICHUS C OOydYaloImHUMHCS B TOPSJIKE

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 IMOTPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyua «IlorpemrHOCTH KOCBEHHBIX H3MepeHHi». OOCyXnarTcs METO/Abl
Y IIPUEMBI OLIEHKU IOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansaTue 2. OueHKa NOrpPelIHOCTEH MPSAMBIX U KOCBEHHbIX H3MepPeHUit
Camocmoamenvnan pavoma «O1eHKa NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUM

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

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

Jexyuna «CiryqaiiHple TOTPEIIHOCTHY. B COOTBETCTBUY C YPOBHEM ITOATOTOBKHU
0oOy4aronMxcst ¥ JOCTYIHBIM 000PYJOBAHUEM MOXKET OBITh IPOBEICHA OJIHA U3 ABYX
paboT mpakTUKyMa.

Ilpakmukym Ne 1

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

Obopyoosanue. 1lmeHo, HamoJHEHHass BOJOM IUIACTUKOBasi OYTHLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEUKA.

Kpamroe  onucanue pewenus. IlpoBonutcs  cepusi  SKCIEPUMEHTOB
10 U3MEPEHHUIO C IOMOIIBIO CEKYHIOMEPA BPEMEHH IPOXOKAECHUS 3€PHBIILIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOro (UKCUPOBAHHOIO PACCTOSHUS BJAOJb BEPTUKAJIHM.
Beruucnsiercst  cpenHee BpeMsl  IBMDKEHMSI 3€peH. PaccuuThIBaeTcs  CpelHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceli pabomvl npakmukyma: BCEPOCCHMCKas OJIMMIIMALA

IIKOJIHUKOB MO (pu3MKe, peruoHabHbiid 3Tan 2023 r., 3amaya «I[lmeHo u BA3KOCTHY

[9, 10].
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Ilpakmukym Ne 2

3aoanue. CobepuTe YCTaHOBKY JJisl 3allyCKa IlIapuKa B MOJIET ¢ HEKOTOPOH
BBICOTHI C (DMKCHPOBAHHOW TOPH30HTAJIBLHOM HaudajgbHOM cKopocThio. Hccienmyiite
3aBUCHUMOCTh BEPTUKAJIBHOM M TOPU3OHTAIBHOW KOOPAHWHAT IIAPHUKA IPU IOJETE.
Onpenenure CKOPOCTh IIapUKa B HA4YaJIE MOJIETA.

Obopyoosanue. CranbHONM IIApUK, IYCKOBOE YCTPOHCTBO  (OTPE30K
QTIOMUHUEBOr0 TPO(UIIL, MAarHUT HEOJUMOBBIN, JIBa CTaJbHBIX IIAPUKA), IITATUB
C JTanKO¥ 1 My(TOM, MASIPHBIN CKOTY, PYJIETKa, KOMUPOBaJIbHAsl OyMmara.

Kpamxkoe onucanue pewenus. OcymiecTBisiercsi cOOpka MyCKOBOM yCTaHOBKH.
[IpoBomuTCs cepusi SKCHEPUMEHTOB IO 3allyCKy IIapuKa B IIOJIET U U3MEPEHUIO
KOOPJIMHAT TMaJICHUs IapUKa OTHOCUTEIHLHO TOUKU cOpoca. [1o mosydeHHbIM JaHHBIM
pacCUUTHIBAETCS HaYalbHAasA CKOPOCTH MOJIETA IAPUKA.

Onucanue cxooiceti pabomvl NpaKMuKyma: MEXIAyHapOJIHas OJUMIIHAJIA

10 dKcnepuMeHTaabHOl pusuke 2021 r., 3aaaua «ITymka» [11].

3aunsTue 4. [Ipocreiimue reomerpudeckne U3MepeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IMPOBOJIOKH
Y BHEIIIHUI THAMETP UTJIbI, TUIONIAIb HAPUCOBAHHOMW Ha JICTE OymMaru Gpurypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopydosanue. IlpoBosoka, uria OT mnpuua (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHne (GUrypbl CIOXHOW (OpMBI Ha Pa3IMHOBAHHOW KBajpaTamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HITUPKYJIb.

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

IMPOBCPKA MMPaBUJIBbHOCTH UBMCPCHUS IUaMETPaA UIJIbl C ITIOMOIIBIO IITAHT'CHIIUPKYJIA.

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

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

Camocmosamenvuaa paooma «lloctpoeHue TrpadUKOB B COOTBETCTBHUH
C U3yYECHHBIMH MTPAaBUJIAMU C UCIOJIb30BAHUEM T'OTOBBIX TAOJIULL C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMmeHmauuu lleHTpanbHOMU
PEeIMETHO-METOINYECKOM KOMHUCCHUH 10 OLIEHUBAaHUIO OQOpMIICHUS TpadUKOB

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

3ansaTue 6. O0padoTKa HEJIMHEHHBIX 3aBHUCUMOCTEN: JUHeApU3alus, MOACYeT
IUIOINATIU MO IPA(PUKOM, OCTPOEHUE KACATEIbHBIX K rPauKy

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

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

1o/ rpa)MKOM U YriI0BOro K03 puireHTa KacareJbHON K rpaduky.

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

Ilpakmukym

3aoanue. BoipexbTe 13 OyMaxkHOU candeTKu JICHTY IIuHON 30 CM U MIUPUHOM
2—-3 cM. OmycTuTe KOHel 0yMa)KHO JIEHTHI B BOJLY ¥ BKJIIIOUUTE ceKyHaomep. M3yunre
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenenute xapakTep 3TOW 3aBUCUMOCTH.

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

Kpamroe onucanue pewenus. CTaBUTCS OMNBIT MO W3YyYCHUIO JIBUKCHUS
rpaHUIlbl HaMOKaHus OyMmaxxHOUM canderku. Hcmonp3yeTcss 3amMeHa NEpEeMEHHBIX
JUTSL JIMHEApU3allii 3aBUCUMOCTH M TIOCTPOCHHS JIMHCHWHOTO rpaduka, KOTOPBIHA
BITOCJICICTBHUH MO3BOJIACT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

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

TKaHHW».

3ansaTue 8. U3yueHue ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3aKkpenuTe C MOMOIIBIO 3aKUMa JIMHEWKY Ha cTose. [IposienbTe 1yXKy

3aKMMa B KOJIBIIO OAHKOBCKOW PE3WHKH. 3alleNUTe KPIOUYKOM TUHAMOMETPA KOJIBIIO
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pe3uHKU. l3MepbTe 3aBUCMMOCTH JIMHBI DPE3UHKH OT PaCTATMBAIOLIEH 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, OIMIIMTE €€ Xapakrep. CnemaiTe NPEANoONOKEHUs O IPUYMHAX
Habo1aeMoi 3aBUCUMOCTH. PaccuunTaiite, B Kakux mpenenax JeKUT KOIPPUITUSHT
YKECTKOCTU PE3UHOBOr0 Kousblia. Mcronb3ys NOJMy4YEHHbIE JAHHBIE, PACCUMUTANTE,
KAKYI0 S3HEPTUIO MOIIOTUIIA PE3UHKA 32 BpEMS IPOBEACHUS U3MEPEHU.

Obopyoosanue. JIuHeiika, 3aKUM, JUHAMOMETP C IpeaesoM u3mepenuit 5 H,
PE3UHOBOE KOJIBIO (pe3uHKa JJisi 0aHKHOT), CEKYHJOMED.

Kpamroe onucanue pewienus. BeIIOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3UHOBOTO KOJIbIA OT €ro JUIMHBI IIPU MOCTEIIEHHOM YBEJIMYECHUN
U IpU TOCTENEHHOM YMEHBUICHHM pacTsaruBarouieil cuibl. HaOmogaercs siBiaeHue
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 ¢ MaKCUMaIbHOM TOYHOCTBIO MACCY IIMPHUIIA U MacCy
JIMHEHKMU.

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

Kpamkoe onucanue pewenus. K KOHIy JMHENKH, KOTOpas HCIOIb3YyETCA
B KaueCTBE pblUara, NoJABEIIMBAETCS WINpull. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPHI YPABHOBEIIICHHOTO phldara OT 00’beMa Boibl B 1mpuiie. [1o momydeHHbIM
JTAHHBIM OMPEACIISIOTCS Macca MIIMPUIAa U Macca JIMHEHKH.

Onucanue cxodxceil pabomvl npakmuKyma: PETUOHAIBHBIA ATal OJUMITHAA]IBI

um. J[x. K. Makcsemna o pusuke, 2014 ., 8 kace, 3anaga «HenecTpyKTHBHBIN aHATHRY.

3ansaTue 10. U3mepenne ko3gpGuumreHTa JHEPreTUHYECKUX MOTEPb MPH OTCKOKE
LIAPUKA OT OBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenuTte uccieI0BaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
nociie COyJapeHus C MOBEPXHOCThIO CTOJAa OT BBICOTHI cOpoca. [IpoBenurte ombIT

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

Kpamrxoe onucanue pewenus. TIpoBOIUTCS OMNBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa MOCIE COYIapeHUsi C IMOBEPXHOCTHIO TOPU3OHTAJIBHOIO CTONA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. Mi3MepeHust IpoBOJSATCS 1Sl IBYX TUIIOB MIAPUKOB.
JI1st pe3uHOBOTO IIapHUKa 3aBUCUMOCTH SIBIISIETCA MPSAMOU MPOMOPIUOHAIBHOCTHIO,
JUIsL [IapHKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIIETCS 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 oobeMom 0,2 11 ¢ BO/10i1 KOMHATHOM
TEeMIIepaTypbl, EMKOCTb C TOpsiYe BOJOMW, JBa TepMOMETpa, caldeTKu, MOJIHOC,
HUTb.

Kpamxkoe onucanue pewrenus. IIpoBOAUTCS OMBIT IO U3MEPEHUIO TETNTIOEMKOCTH
rpy3uKa METOJIOM IEepeHOCa €ro W3 XOJOJHOW BOABI B ropsuyro. OreHuBaeTcs
WU3MEHEHHE TeMIEepaTypbl XOJIOIHON BOJBI 32 CUET MOJYyYEHHUs KOJUYECTBA TETUIOTHI

OT FOPSIYETO TPy3HUKA.

3ansitue 12. U3mepeHue TeMmepaTypbl PyK KCIIEPUMEHTATOPA W JaBJICHMS,
KOTOpPOE MOT'YT CO3/1aTh €ro Jierkue

Ilpakmukym

3ao0anue. 1) Omnpenenute BHyTpeHHee ceuenue TpyOku. IloacoeaunmuTre
K mmpuily oobemoM 20 mMil TpyOKYy C MOMEIIEHHOW B HEe Karledl BOJbI. 3aKMUTE
IITPUIT B JAJOHAX W HarpeBalTe ero TakuMm o0pa3oM B TeueHue 5 MunHyT. M3mepbTe
nepeMeIeHre Karm 1o TpyOke. lMcmonb3ys MOJydeHHBIE JaHHBIE, OIICHUTE
TeMIepaTypy pyK 3KcrnepuMmeHTaTopa. 2) J[okauTech, Korja MIMpHI] CHOBA MPUMET
KOMHATHYIO TeMIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEI TPYOKH, U3MEPHTE
NepeMEIICHUE KaIllli MPYU MAKCUMAJIbHOM JIaBJICHUU BO3/1yXa, CO3/1aBA€MOM Ha KOHIIE
TpyOku. Mcrionb3ys mojiy4eHHbIC TaHHbBIE, OTICHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE HKCIIEPUMEHTATOPA.

Obopyoosanue. npun oobemoM 20 M, TpyOka OT MH(DY3MOHHON CHUCTEMBI,

BOJIa, JINHENKA, CEKYHAOMED.
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Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJACOECTUHIETCS
TpyOKa ¢ IMOMEIIEHHOM B Hee Karie Bosl. [Impuil HarpeBaeTcs pykamu, U3MepsieTcs
nepeMerieHre Kamim no Tpyoke. Ha ocHOBe JaHHBIX O ceueHUU TPYOKU M oObeMe
BO3JyXa B IIIPULE PACCUUTHIBACTCS TEMIIEpaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnonws3ys Ty Ke€ YCTAHOBKY, IKCIEPUMEHTATOP CO3/1a€T MaBJICHUE BHYTPH
cBoOOHOrO KoHIA TpyOku. Karsi Boasl mepememaercs mno TpyoOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLECHHUBACTCA HABJIECHHUE, KOTOPOE€ MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxkyma: 1) 3aKIIOUUTENBHBIM 3Tam
BCEPOCCUMCKON OJIMMIUAIBI IIKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceieHuslit

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPppexTuBHBIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMoubi0 peryara. OnpeaesieHue npeaesia ynpyrou
nepopmanmnu

Ilpakmukym

3aoanue. Onpenennure ¢ 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. JInHelKa MOABEIINBACTCA HA IIPOBOJIOKE TaK,
YTOOBI MOJIYYHJICA CUJIBHO HEPABHOIUIEUU phlyar. bImkHUN K TOUKE MOoJBECa KOHEll
TOPU30HTATIBHON JIMHEWKHU OINMPAETCs CHU3Y Ha JIanKy mratuBa. K npyromy KoHIy
JMHEWKU TOJBEIIMBAIOTCA Tpy3bl. M3Mepsercss 3aBUCHMOCTb CMEIIEHUS KOHLA
JIMHENKH, K KOTOPOMY ITOJABEIINBAKOTCS IPYy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX U F€OMETPUUYECKHUX IMAPAMETPOB YCTAHOBKM PACCUMTHIBAECTCS
MoxyJib FOHra mpoBoJIOKH.

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

3ansaTue 14. U3mepenne ko3¢ GuuneHTa MOBEPXHOCTHOIO HATSIZKEHUSI METOI0M
OTpbIBA

Ipakmukym

3aoanue. TlpumymaiiTe crmoco0 W3MEPEHHs CWIbI, KOTOPYH TpeOyeTcs
MPUJIOKUTH K MPOBOJOYHOM paMKe JJii TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OSKCHEpUMEHT U OlEHUTE KOI(PPUIMEHT TOBEPXHOCTHOTO

HaTs>KCHUA BOOBI.
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Obopyoosanue. KioBeta mmpokasi ¢ BOJOH, MPOBOJIOKA, BECHI, HATb.

Kpamxoe onucanue pewsernus. [IpOBOANTCS OIBIT 1O H3MEPEHHUIO CHIIBI OTPHIBA
NPOBOJIOYHOM PAaMKH OT MOBEPXHOCTH BOJBI MPU PA3JIMYHBIX MEPUMETPAX PaMKH.
[TpoBoauTCs OTICHKA KO3(PPHUIIMEHTA TOBEPXHOCTHOTO HATSYKSHHS BOJIBI.

Onucanue cxoaceti 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 CTEKIIsIHHASA, MaJICHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabMIla 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOTO TIapa BOJIbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B mpoOUpKy ¢ BOJOI MOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JOXKUJAIOTCS MOMEHTA BBICTYIUICHUS KaIlellb POCHI HA TIOBEPXHOCTH
npoOupku. [lo monydeHHBIM JAaHHBIM O TEMIEpPaType TOYKE POCHI C MOMOIIBIO
TaONMHIBl 3aBUCHMOCTH JIaBJICHUS HACBHIMICHHOTO TIapa BOJIBI OT TEMIIepaTyphl
OTIpEJIEIISIETCS] OTHOCUTENbHAS BIKHOCTh BO3/yXa B KOMHATE.

Onucanue cxooiceii pabomsr npaxmukyma: [8], rmaBa Ne 3, maGopaTopHas
pabora Ne 9.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JIByX KOHIEHCATOPOB.

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

Kpamroe onucanue pewenus. TIpoBOgUTCS ONBIT MO 3apsAIKe KOHAEHCATOPA
OT JpPYroro 3apaHee 3apsOKCHHOTO KOHIeHcaTopa. M3MepsroTcss HampshKeHHS
Ha KOHJIGHCATOpax JI0 W MOcje MoAKIIoYeHu. OeHnBaeTcsl OTHOIIIEHUE eMKOCTEH
KOHJICHCATOPOB.

Onucanue cxooxceti pabomot npakmuxyma: [6], 3agaua Ne 10.22,

3anstue 16. U3ydyenune npouecca pa3psiiku KOHJAeHCATOPA

Ipakmukym

3aoanue. 3yunTe 3aBUCUMOCTh HANpPsHKCHUS Ha KOHJEHCATOPE OT BPEMEHU
npu ero pazpsiake. OnpenenanTe eMKOCTh KOHIEHCATOpa.

Obopyoosanue. INEKTPOIUTHUECCKUN KOHJEHCATOP, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COEAMHUTEIbHBIE TPOBO/IA.
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Kpamkoe onucanue pewenusa. 1lpoBoguTcsi U3MEpeHHE 3aBUCUMOCTHU
HANpPsDKEHUST Ha pas3pspKarolieMcsl KOHIEHcAaTope OT BpeMeHu. [lemaercs oleHka
eMKOCTH KOHJeHCcaTopa. B KadecTBe CONMPOTHBICHUS TSI pa3psAaKd KOHAEHCATOpa
BBICTYIIACT BHYTPEHHEE COMPOTHUBIICHUE BOJIBTMETPA.

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

cBeToanoaa» (4acth Ne 1).

3ansaTue 17. Onpenesienne yaeJbHOr0 CONPOTHBJIEHUS MATEPHUAJIA IPOBOJIOKH

Ipakmuxym

3aoanue. Onipeenure yaeabHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMeTpa),
COCIMHUTENbHBIE  TPOBOJA, OaTapeiika, o00Opas3lbl  MPOBOJIOKH,  JIMHEWKA,
MHKPOMETD.

Kpamkoe onucanue pewenus. Wccnenyemas TMpPOBOJIOKA COEOUHSETCS
MOCJIEIOBAaTEIBHO C aMIEpMETPOM U TMOJKIIoUaeTrca K Oarapelike. [lapamiensHo
Y4acTKY MPOBOJIOKH MOJKIIIOYAETCsl BOJILTMETP. M3 OTHOIIIEHHS TTOKa3aHUN TPUOOPOB
paCCUUTBHIBAECTCSA CONPOTUBIICHUE YUYaCTKa IPOBOJIOKH, ITOCIE YETO U3MEPSIOTCS €ro
reOMeTpUUECKre pasmepbl. M3 TMOJy4eHHBIX JaHHBIX ONPENECIAECTCS YAEIbHOE
COIIPOTUBIICHUE MAaTEPHUala, U3 KOTOPOTO U3rOTOBJICHA MPOBOJIOKA.

Onucanue cxooiceri pabomwvl npakmukyma: MexayHapoJIHas oOJIUMIUaga

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

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

Ilpakmukym

3aoanue. N3mepbTe 3aBUCUMOCTb CHJIbI TOKA, MPOTEKAIOIIETO 4Yepe3 AUO/,
OT MOJABAaEMOT0 Ha HEro HampsokeHus (B MPSMOM M OOpPaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BONBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

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

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

Onucanue cxooiceii pabomei npaxmukyma: [8], rmaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KJIIACC

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

Ipakmuxym

3aoanue. OneHUTE MOJYJb TOPU3OHTAIBHOW COCTaBIISIIOLIECH BEKTOpa
MarHUTHOW WHTYKIIUA MarHATHOTO TIOJIST 3EMITH.

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

Kpamrxoe onucanue pewenus. 1IpoBOOUTCS 3KCHEPUMEHT O OINPEACIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMN BEKTOPA MHAYKIIUH MAarHUTHOTO TIOJIS, CO3/1aBacMOTO
Ha OCH COJICHOMJIa TPU CYIEPIIO3UIIUA MATHUTHOTO TOJIA 3€MJIM M1 MAarHUTHOTO TTOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojeHouaa. [1o aToit 3aBucumMocTu
OTIpEJIEISIETCS.  MOJYJIb TOPU30HTAIBHOMW COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooicetl pabomsr npakmuxyma: [8], rmaBa Ne 4, jabopaTopHas
pabota Ne 12.

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

Ipakmukym

3aoanue. I3yuante 3aBUCUMOCTD BETMYMHBI MAarHUTHON MHIYKIIMH MarHUTHOTO
MOJIsI MOCTOSSHHOTO MAarHuTa Ha €ro MpOJOJIbHOW OCH CUMMETPUU OT PACCTOSTHUS
MEXKy IEHTPOM MarHuTa U TOYKOW U3MEPECHUN.

Obopyoosanue. ~ CmapTpoH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM JUIsi U3MEPEHHS BEIWYMHBI MAarHUTHOTO TOJISI, HWJIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMOIIbpI0 JaTYMKOB CMapT(OHA TPOBOIUTCS
MPSAMOE HM3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIMM MAarHUTHOTO TIOJs Ha OCH

MUJIMHAPHUYICCKOI0O MarouTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansaTue 3. Ha0/o1eHne MarHuTHOro rucrepe3uca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  MPOBOJIA
Ha UMWJUHAPUYECKYIO YacTh Jlanku mmTartuBa. [logHecuTe Topel Jamku OJIU3KO

K TIIOJOXKCHHIO JaTYMKa MArHuTHOI'O IIOJIA MOOMIILHOTO TGJIC(bOHa. HonaﬁTe
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MEKTPUYECKUIT TOK B TPOBOA. V3MephTe 3aBUCHMOCTh BEIMYHMHBI HWHIYKIIHH
MarHMTHOTO TIOJII Ha TOpIE JIAKW OT CHJIBI MPOTEKAIOIIETO 4Yepe3 MPOBOJ TOKa.
Jlmst  3TOrO BHAYaje TOBBIIANTE 3HAYCHHUS CHJIBI MPOTEKAIOIMIETO  TOKa
JI0 MAaKCUMAJIBHO BO3MOYKHOT'O 3HAUYCHHUS, a TIOTOM MTOHIKANTE 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  TPEAYCTAHOBICHHBIM  IPOTPAMMHBIM
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
MPOBOJI, BBIACPKUBAIOMIMN MaKCUMaJIbHBIA TOK JIaDOpAaTOPHOTO HMCTOYHHUKA
MTUTaHUS.

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

MarduTHOI'O TUCTCPE3nCa.

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

Jekuua «InexTpoABUTATENb U AJEKTporeHeparopy. OOCyKaaeTcss HCTOpHs
W300pETeHUS]  DJICKTPOJBHUTATENII U COBEPIICHCTBOBAHUS €TI0  KOHCTPYKIIUU.
OnuceiBaeTCsT BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBUTATENSI U DJIEKTPOreHEepaTopa.

PazbuparoTcst TeopeTuuecKue 3a1a9u 0 JAaHHOU TEME.

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

K ero Baiy. 2) [IpoBeauTe cepuro 3KCIIEPUMEHTOB M K3MEPHTE 3aBUCUMOCTh BEJTMYMHBI
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HaIpsDKEHUs, TOJAHHOTO Ha JJEKTPOJABHUraTeldb, OT YacTOThl €ro BpallleHHs
Y MEXAaHWYECKOW HATPY3KHU €T0 Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeIMHUTEIbHbBIE IPOBO/JIA, JJAOOPATOPHBIN UCTOYHUK NTUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxoe onucanue pewsenus. IIpoBOASTCS ONBITHI 110 H3MEPEHUIO 3aBUCHMOCTH
CHJIbI TOKa, BbIpa0aThIBA€MOl TEHEpaTopoM, OT BEJIMYMHBI MOMEHTA CHIIBI,
IPWIOKEHHOT0 K €ro Baiy. [IpOBOOMTCSA OMNBIT MO HM3YyYEHHUIO CBSI3U BEIUYHH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJABMIareiab, OT YaCTOThl €ro BpalleHUS
Y MEXAaHWYECKOW HArPy3KH €To Baja.

Onucanue cxodcux pabom npaxkmuxyma: 1) MexayHapoaHas OJUMIIHAAA
10 ’KcnepuMeHTanbHoi gusuke 2018 r., 3anaua «MOTOPUHK € PEAYKTOPOMY, ITYHKTHI
NoNe 1-4; 2) MexayHapoaHasi OJUMIIMAA MO SKCHEpPUMEHTAIbHON (pusnuke 2022 r.,
3anaya «DoHapby, myHKTHI NeNe 14,

3ansaTne 6. MHM3ydeHue 3aBUCMMOCTH MepHoAa KOJeOAHMH  JIMHEHKH
HA HWINHAPUYECKOI MOBEPXHOCTH OT PAINYCA ee¢ KPUBU3HbI

Ilpakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU MEpUOa KOoJeOaHUN JIMHEWKH,
MOJIO)KCHHOW Ha IWJIMHIPUYECKYIO TOBEPXHOCTh, OT pajJuyca KPUBHU3HBI HTOU
MOBEPXHOCTH.

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

Kpamkoe onucanue pewenus. ITlpoBoauTcs cepusi TPSMBIX HU3MEPEHUM
3aBUCHUMOCTH TIEpHOJia KoJcOaHUN JTUHEWKH, IOJOKCHHOM Ha IUIUHIPUICCKYIO
MOBEPXHOCTh, OT pajuyca KPUBHU3HBI 3TOW MOBEPXHOCTU. MCMOIB3YIOTCS METOIBI

JMHEapu3aluy U rpaduuecKkoro aHajanu3a SKCIIePUMEHTAIbHBIX JaHHBIX.

3anaTne /. M3ydyeHue 3aBHCMMOCTH AMILUIMTYIbl KOJEC0AaHWH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmukym

3adanue. W3MepbTe 3aBUCUMOCTb aMIUIMTYIbl 3aTyXarolIUX KOJIeOaHH
OPYKMHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 IKCIMOHEHIIHAIHLHOM

XapakTepe MOoITy4eHHON 3aBUCUMOCTH.
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Obopyodosanue. IlpyxuHa oT AuHaAMOMeTpa ¢ mpenenoM usmepenuii 1 H, rpy3
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKOW U My(TOH, JIMHEIKA.

Kpamkoe onucanue pewenusa. IlpoBOOUTCA OSKCHEPUMEHT IO NIPSIMOMY
U3MEPEHHUIO 3aBHCHUMOCTH AaMIUIUTYJbl 3aTyXalolMX KoJeOaHuW MpYyKKUHHOTO
MasgTHHKa oOT BpemeHu. Crpoutcss TrpaduK HUCCIETOBAHHONW  3aBUCHUMOCTH

B JINMHCAPU30BAHHOM BHC.

3ansTue 8. U3MepeHne aKTHUBHOIO M PEAKTHBHOI0 CONMPOTHUBJIEHUI KATYIIKU
HHAYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEA0BATENbHO COETUHEHHBIX
pe3ucTopa M KaTylIKW HWHAYKTUBHOCTH. IIpoBennte wu3MepeHHE 3aBHCUMOCTHU
HaIlpSDKEHUST HA PE3UCTOPE OT YacTOThI MOJABAEMOTO HA OTy LENb HANPSHKEHUS.
[Io mOJIydEHHBIM JAHHBIM ONPENEIUTE AKTUBHOE COIPOTUBIEHUE U PEAKTHUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTanTe NHIYKTUBHOCTD KaTYyIIKU.

Obopyoosanue. Karylika HHIYKTUBHOCTH, PE3HCTOP C COINPOTUBICHHUEM,
OJIM3KMM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKH UHIYKTUBHOCTH, COETUHUTEIbHBIC
IPOBO/IA, TEHEPATOP HU3KOW YacTOThHI, OCIIILIOTPAad MM BOJIBTMETP MEPEMEHHOIO
HaIPSKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  JJEKTpUYecKas  LEMb
U3 TIOCIENOBAaTEIbHO COCIMHEHHBIX PE3UCTOPA M KATYIIKH WHIYKTUBHOCTH.
Ha o1y nens mnopaerca mnepemMeHHoe HampspkeHue. IIpoBomurcs u3MepeHue
3aBUCHMOCTH HANPSDKEHUS HA PE3UCTOPE OT YacTOThl ITOAABAEMOr0 Ha LENb
HalpspDKeHUs  (aMIUIMTy/Ja  HampsDKEHUWs  Ha  BCEM  LeNM  MOCTOSIHHA).
ITo Hu3KOuUacTOTHON oOOslacTH Tpaduka ONPEAENAETCS AKTUBHOE CONPOTUBIICHHE
KAaTYILIKU HHIYKTUBHOCTH, IO BBICOKOYACTOTHOM YaCTH ONPEAEIAETCS NHIYKTUBHOCTD

KATYyLIKH.

3ansaTue 9. 3Byk. Ocunsiorpamma 3Byka. CriekTp 3ByKa
Jexkyusn «BBeneHue B 3KCIIEPUMEHTAIbHYIO aKyCTHUKY». BBOISATCA OCHOBHBIE
NOHATUSL aKycTHKU. OOCyXJaeTcss MeXaHUKa pPACHpPOCTPAHEHMS] aKyCTUYECKHX
koneOanuii. BBogutcs monstue ToOHAa U o0eproHa. OOCYXOAIOTCA METOMAbI
VICCJIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

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

Obopydosanue. IlepcoHanbHBI KOMIIBIOTEp ¢ MHUKpPO(QOHOM Wi cMapTdoH
C MPeyCTaHOBJICHHBIM MPOTPAMMHBIM 00ECTIEYCHUEM.

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

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

yacThb No 1.

3ansaTue 10. Ctosiune MexaHM4YecKHe BOJHBI

Jekyua «Crosurie MexaHM4eckue BOJIHBD». OOCyk1aeTcd MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpene. PaccMaTpuBaroTcs MpUMEphl Pa3IMYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOOBI OHA Haudana 3By4aThb. [IpoBeaute
M3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MEPBOT0 00EPTOHA BO3AYIIHOTO
cToyiba B IPOOHMPKE OT BBICOTHI ATOro croibda. JIJisi m3MEHEHUs JUIMHBI 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  cepusi  3KCHEPHUMEHTOB
0 M3MEPEHUI0 aKyCTHMYECKOro CIEKTpa 3By4YaHUsi MNPOOUPKHU, BO3HUKAIOIIETO
py BAYBaHWHM B Hee Bo3ayxa. CTpOWTCS JTMHEAPU30BaHHBIN TpadUK 3aBHCHMOCTH
4acTOThl OCHOBHOTO TOHa M MEpPBOro O0OO0EpTOHA OT BBICOTHI BO3AYLIHOTO
ctonba B mpoOupke. [lo MOTydyeHHBIM JaHHBIM OIPEICISIETCS CKOPOCTh 3BYKa
B BO3JIyX€.

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

qgacTth No 2.
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3ansarue 11. U3mepeHue nokasareJisi NpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKJISTHHOM TIACTHUHBI.

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

Kpamxoe  onucanue  pewenus. IlpoBomutcs cepusi  IKCIEPUMEHTOB
[0 U3YYEHUIO MEPEHAIPABIECHUS JIyda CBETa, [aJa0IIEro Ha OOKOBYIO IMOBEPXHOCTh
MPEIMETHOIO CTEeKJa, B 3aBUCMMOCTH OT BBIOpAHHOTO yrIJia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxooiceti pabomwvl npakmuxyma: MexIyHapoaAHAs OJMMIIAAIA
no oskcrnepuMeHtanbHoM (Qusnke 2021 r., 3amaua «OTpaxkeHHe, MpEIOMIICHUE
Y IIPOIyCKaHME», MMyHKT Ne 4.

Ilpakmuxym Ne 2

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

Obopyoosanue. [lpuzma, nazepHas ykaska, 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

Jekyua «llpumenenue d¢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 nokazareib NPEeTOMIICHHS MaTeprasa Npu3Mbl.

Obopyoosanue. CTeKIISTHHASA IPU3Ma, Ja3epHAas YKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTcsi ONBIT MO HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETr0 OTPa)KEHHUs CBETa, KOTOPBIA PacHpoOCTpaHSETCs B IPHU3ME.
W3mepsitoTcss TlapaMeTphl, TMPU  KOTOPBIX jAocturaercs d¢dekt. Brraucnsercs
noKa3aTeb NMPEJIOMIICHHUS MaTepHasa MpUu3MBbl.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas oOJuMIUaga

110 dKcrepuMeHTanpHoM pusuke 2021 1., 3amaaya «Jlucnepeus», myHkT Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyJabl TOHKOW JHMH3BI € TOMOIIBI) MeETOAA
napajjiakca, NpuMeHEeHHOr 0 ISl onpe/ieIeHNs M0JI0OKeHUsI H300pakeHus

Ipakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOuparoiei JTUH3bI.

Obopyoosanue. Cobuparoniasi 1MH3a, ONTHYECKAst CKaMbsl (JIMOO MepHast JIeHTa
Y KpeTUICHUE JIJIsl TUH3bI ), IBE UTJIBI OT IITPUILA (CO CTOUYEHHBIM OCTPHEM ), TUTACTUIIUH,
TOYEYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u AeMOHCTpupyercs 3(Pdekt
napajuiakca. M3ydeHHbI 3¢ (EeKT HCHOoJb3yeTcsl A ONpEACNICHUS IOJIOKEHUS
M300paKeHHsI UCTOYHUKA CBETa C MAJIOH CBETHMOCTBIO, MOTYYSHHOTO C MOMOIIBIO
cobuparomieii MH3bl. [l0 HECKOJIBKHMM OMNbITAM PacCUUTHIBAETCS (POKYCHOE

PACCTOSIHUE JINH3BI.

3ansaTue 14. U3mepenue GoKyCHOro paccTOSIHUSI paccenBaIOIIeil 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 nNpuemMbl U3MepeHus: (OKyCHOro
pacCTOSIHUSL ~ paccewBaromiel  JUH3bL.  [IpoBOIUTCA  OMBIT 1O  MOJYYEHHUIO
JEHCTBUTENLHOTO N300paKEHHS B PACCEHBAIOIICH JIMH3€E ITyTEM CO3/IaHUS C TTIOMOIIIBIO
coOuparomell  JUH3bl MHUMOTO HWCTOYHHMKA JIJII  PACCEUBAIOIICH  JIMH3BI.
Taxke TPOBOIUTCS ONBIT IO HAOIIOJACHHWIO PACXOMISIIETOCS CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3JIyYCHHBIM TOYEUYHBIM HMCTOYHUKOM W MPOIICIIINM
yepe3 paccerBaIONIYI0 JMH3Y, Ha KOTOPYIO HakiieeHa auadparma. [lo pesdynbraram
MOJIYYCHHBIX OJKCIIEPUMEHTOB PACCUUTHIBACTCS ONTHYECKAs CHUJIa PACCEUBAIONICH
JIMH3BI.

Onucanue cxooicerl pabomst npakmukyma: [8], rmaBa Ne 5, mabopaTopHas
pabora Ne 12.
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3ansaTue 15. Onpenesienne JIUHBbI BOJHBI JIA3€PHOT0 HM3JIy4YeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe -HKCHEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIOULYIO
HaOMoAaTh WHTEPHEPEHITMOHHYI0 KapTUHY OT CBETOBOTO W3IIyYCHHs Ja3epa.
Onpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

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

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OyJlaBKamu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIOJIOKEHHBIX OTBEPCTUS B AJIIOMUHUEBOM MUIICBOM
donbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIA3epHBIM IMy4dKoM. B mpormieniem
cBeTe HaOmoaeTca nurtepdepeHirontas kaptuHa. [1o paccTosHUIO MeX Ay MOJIOCAMU
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (HOJIbre
pPacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKeE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTENBHBIN  ATamn
BCEPOCCUMCKON OIMMIUAbI MIKOJIHHUKOB 1o pusuke 2000 r., 11 knace, 3amaua No 1.

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

Ipakmukym

3aoanue. Tlpumymaiite, cCOOEpPUTE U ONMUIIINUTE YKCIIEPUMEHTATIBHYIO YCTAHOBKY,
MTO3BOJISIFOLLYIO ITOJTYYUTh ONTUYECKUM CIIEKTP U3TYUYEHUS CBETA PA3JIMYHBIX UCTOYHUKOB.
[IpoBeauTe ncciieq0BaHNEe CIIEKTPOB MPEIJIOKEHHBIX BaM UCTOUHUKOB CBETA.

Obopyoosanue. ludppakunonHas peuierka, poHapb ¢ JamMnoil HakaluBaHUS,

CBETOAMOHBIN (hOHAPD, Ta30pa3psIHas JIaMIIOUYKa, SKpaH, 1uadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. 1IpoBomurcss cepus  DKCIEPUMEHTOB
N0 HaOIIOACHUIO ONTUYECKUX CIEKTPOB H3JIyYEHHs] HWCTOYHMKOB CBETa pPa3HOU
npupoAsl. IIpoBoauTCS CpaBHUTEIBHBIN U KOJIMUYECTBEHHBIN aHAJIN3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas oOJUMIUaga

o skcnepuMeHTabHON (pusuke 2018 r., 3amaua «CrexTpy.

3ansTue 1/7. UccienoBanne 3aBUCMMOCTH HHTEHCUBHOCTH CBEY€HHS CBETOIMO1A
OT CHJIBI IIPOTEKAIOLIEr0 Yepe3 Hero Toka

Ilpakmukym

3adanue. VI3mepbTe 3aBHUCHUMOCTh HMHTEHCHUBHOCTH CBEUYEHMSI CBETOAMOA
OT CHJIBl INPOTEKAIOWIEr0 4Yepe3 Hero Toka. Onpenenure XapakTrep H3MEPEHHON

3aBUCUMOCTH.
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Obopyoosanue. Cmeromuoj, HMOKCMETp (Wiu cMmapTGoOH C  JaATIUKOM
OCBEIIEHHOCTH), JJabopaTopHbIN OJ0K muTaHus (WM ABe Oarapeiiku AA, peocrar
U MYJIBTHMETp), COSTUHUTEIBHBIE TIPOBOIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS DKCHEPUMEHT IO MPSMOMY
U3MEPCHHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH W3JIYYCHHsI CBETOIMONA OT CHJIBI
npoTeKaronero 4epe3 Hero toka. CTpouTcs rpaduk MOJIYyYEeHHOM 3aBUCHMOCTH.
Omnpenensiercs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HabGawaenune wu30MPATEJLHOCTH BHYTpPeHHero ¢ororddexra
K JJIHHE BOJIHBI CBEeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMOAA IPYT HAMIPOTHUB Jpyra. M3yduute siBjeHue
BO3HMKHOBEHHUsI (OTOTOKAa B oOcBemaeMoMm cBetonuoae. s 3Toro usmepnTe
3aBUCUMOCTH CHJIBI (JOTOTOKA OT HAMPSHKEHUS HA CBETOAMO/IC, BBITIOIHSIOIMIEM POJIb
MCTOYHMKA cBeTa. [loBrOopuTe ONIBIT, NPUMEHsSs B KA4eCTBE HCTOYHUKOB CBETa
CBETOJMOMAbI, NAIOUIME CBET C Pa3HbIMU JUIMHAMHU BOJIH. Omnpenenurte YCIOBHS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJIMOE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOOB Pa3HBIX IIBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOA-OCBETUTEISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIpa cBeroamona yCTaHABIMBAKOTCS HAIPOTHUB
Ipyr apyra. Yepe3 OOuH CBETOAMOJ MPOMYCKAETCA TOK OT UCTOYHUKA IMHUTAHMS.
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 CBETOIUO/I.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoIHas OJUMIIHAIA
1o ’KcnepuMenHTaibHoi pusnke 2020 r., 3agaga «Onromapa» [17].
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTHU «OCHOBbBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUA ITPODPUIb)»

JIMYHOCTHBIE PE3YJIbTATDBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTU COBMECTHYIO JIE€ATEIIBHOCTh B MHTEPECAX I'PAXKIAHCKOIO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHu3alliiy;

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

B cghepe nampuomuueckozo eocnumanusi:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH.

B cghepe oyxoeno-upascmeennoco eocnumanusi:

c(OpPMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTYallUIlO W  [PUHUMATh  OCO3HAHHbIE
pellIeHUs], OpPHEHTUPYSACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YYEHOTIO;

OCO3HAaHME JMYHOIO BKJIAJIa B MOCTPOCHHUE YCTOMUHUBOTO Oy TIyILIETO.

B cghepe sacmemuueckozo éocnumanusi:

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

B cghepe mpyoosoco éocnumanusi:

UHTEpEC K pas3nuuHbiM  cepam  npodecCHOHANbHOW  JE€ATEIbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DM3HKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BbIOOD Oyayiieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE TJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHUIO B OOJIACTH
(bU3MKHN Ha MPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckozo socnumanusi:

C(POPMHUPOBAHHOCTDh ~ DKOJIOTHUECKOM KYJIbTYpbl, OCO3HaHHE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEUCTBUM B OKPYXKAIOILIEH CpEAE Ha OCHOBE
3HAHHUA LEJIed YCTOWYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacLIMpEeHnE ONbITA AEATEIBHOCTH SKOJIOTHYECKON HATPaBJIEHHOCTH HA OCHOBE

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

chOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAY4YHOM JesTEeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs (PU3MKH OCYIIECTBISATH MPOCKTHYIO M MCCIIEIOBATENBCKYIO JEATEIbHOCTh

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBHUS:

ba3oBble Jiorn4yeckue 1eicTBUA:

CaMOCTOSITENIbHO  (opMynMpoBaTh U aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEMU JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbI W KPUTEPUU HX
JOCTHKCHMUS;

BBISIBIIITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pACCMATPUBAEMBIX (PU3NYECKUX
SBJICHUSIX;

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

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

KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBUSX PEaJbHOTO, BUPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BHUBATb KPEATHBHOC MBIIIJICHUEC ITPU PCHICHHUN )KU3HCHHBIX HpO6JI€M.

ba3oBble ucciieqoBarebCKue 1eiCTBUA:

BJIAJCTh HAYYHOW TEPMHHOJOTHUEH, KIIOYEBBHIMH TOHATHSIMH W METOJIAMH
bu3nYecKoil HayKH;

BIIAJICTh HABBIKAMH y4e€OHO-HCCIICIOBATEIHCKON U MPOEKTHON NEATEeIbHOCTH
B oOsiactu (pU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY MOMCKY
METOJIOB pelieHus 3anad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BIAJCTh BUJAMHU  JICSITCIIBHOCTH TI0  TOJYYEHHUIO HOBOTO  3HAHWS,
€ro HMHTEpIIpEeTaIlui, MPeoOpa30BaHUIO W TMPUMEHEHHIO B PAa3IUYHBIX Y4EeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HUKY;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIUM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JJIs J0Ka3aTelIbCTBA CBOUX

YTBEPKJICHUM, 3a/1aBaTh APaMETPbl U KPUTEPUU PEILLICHHUS;
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aHAIM3UPOBaTh IIOJIYYEHHbIE B XOJ€ PpEIICHUs 3aJa4d  PE3yJIbTaThl,
KPUTUYECKHA OLIEHHBATh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (opmMyIupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

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

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTEeH;

BBIJIBUTAaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC MTOAXO/IbI U PEIICHHUS;

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

Pabora ¢ undopmanueii:

BJIAJCTh HABBIKAMH TIONyYeHHUS WHGOpMauH (U3HIECKOTO COJIEePIKaHUS
U3 HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISTh TMOMUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIpETAli0 HHPOPMAIUU PA3IUYHBIX BUIOB U (HOpM
MIPEICTaBIICHMSI,

OIICHMBATh IOCTOBEPHOCTH UH(OpMAITHH;

UCIIOJIB30BaTh  CPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX
3a/1a4 ¢ COOMI0JIeHHEeM TpeOOBaHUM SPTrOHOMUKHU, TEXHUKH O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M OJTUYECKUX HOPM, HOPM HH(OpMAIMOHHOU
0e30MacHOCTH;

CO3/aBaTh TEKCThI (PU3UYECKOTO COJCPKAHUS B PA3TUYHBIX (popMaTax ¢ yueTom
Ha3HaueHUs MHGOPMAIMKM U 1EJEBON ayJAUTOPUH, BHIOWpAas ONTUMAIBHYIO (opMy

MNpCaACTAaBJICHUA U BU3yaJIM3allUU.

KomMMmyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC HCHCTBUSA:

OCYIIECTBJISITH OOIIIEHUE BO BHEYPOUHOU ACSATEIIBHOCTH;

paciio3"HaBaThb MPCAIIOCBIIKH KOH(bHHKTHLIX CI/ITyaI_II/Iﬁ U CMATYAaTh I(OH(I)J'II/IKTBI;

Pa3BECpHYTO M JIOTHYHO H3JIaraTb CBOKO TOYKY 3pPCHHA C HCIIOJIB30BAHNCM
A3BIKOBBIX CPCACTB,

INOHHUMATh W HMCIIOJIb30BATh IMPCUMYIICCTBA KOMaHI[HOI;'I n HHI[HBHI[y%UIBHOﬁ
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHI C y4eTOM OOIIMX

HHTEPECOB U BO3MO>XHOCTEH KaXXJ0ro 4jJ€Ha KOJIJICKTHUBA,
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MIPUHUMATD eJIn COBMECTHOU NIeITEIbHOCTH, OpPTraHU30BbIBATH
U KOOPJIMHUPOBATH ACHUCTBUS MO €€ JOCTHIKEHHUIO: COCTABJIATH IUIAH JCUCTBUM,
pacmpeniensaTh pPoOJdd C Yy4eTOM MHEHUM Y4YacTHHKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM paboOThI;

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;

OCYIIECTBIIITh MMO3UTHUBHOE CTPATETMYECKOE IIOBEACHHWE B  PA3JIMYHBIX

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

PerynsitTuBHble YHUBeEpPCAJbHbIC Y4eOHbIC AefiCTBUSA:

Camoopranusanus:

CaMOCTOATENbHO OCYILECTBIIATh IO3HABATENBHYIO JESITEIBHOCTh B 00JacTH
(U3HUKHU, BBIBIATH TPOOJIEMBI, CTABUTHh U (DOPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJILHO COCTaBJISTh IUIaH PELICHNS pacUETHBIX M KaYECTBEHHBIX 3a/ad,
IJIaH BBINOJIHEHUS MPAKTUYECKOM padOThl C Y4YE€TOM HUMEIOIIHUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsaTh paMKd Y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUN;

nenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTh 3a pelieHue;

OLICHWBATh MPUOOPETEHHBIH OIIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO DPYIUIIUU B 00J1aCTH HUBHKH,

MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBbHbI HHTEJJICKT:

J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLIEHUBATHh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

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

UCIIOJIb30BaTh MpUeMbl pedieKcuu Juisl OLEHKU CUTYalllH, BEIOOpA BEPHOTO
peLIeHus;

yMETb  OLEHUBATb PUCKM U  CBOEBPEMEHHO  IIPUHUMATb  PELICHUSA
10 UX CHW)KCHUIO;
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IIPUHUMATh MOTHMBBI M apPryMEHThl JPYIMX I@PH aHaIM3€ pe3yJbTaToOB
NEeATEIbHOCTH;

IPUHUMATh ce0sl, HOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IPU aHaJIU3€ pe3yJbTaToOB
NEeATEIbHOCTH,

IpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

ITPEAMETHBIE PE3YJIbTATDBI

K xonmy 10 kracca obyqaronuiicss HAyquTCs:

NOHUMAaTh 3HAYEHHE OMMUCATENbHOW, CHCTEMATHU3UPYIOIIEH, OOBICHUTEIBHOM
U TMPOTHOCTUYECKON (YHKIMI (PU3HMYECKON TEOPUUM — MEXAHUKH, MOJIEKYJSPHOU
GuU3MKM W TEPMOAMHAMUKH, pOJIb (PU3MUECKOW Teopun B (OPMUPOBAHUU
IIPEICTABICHUN O (PU3NYECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS NPUMEHHUMOCTH M3YYEHHBIX MojJeNel (QU3NYecKuX Ten
Y TIPOLIECCOB (SIBICHUN);

paznuyath yclioBUS (TpaHUIBl, O00JacTH) TNPUMEHUMOCTH H3YUYEHHBIX
¢u3nyeCKuX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTalIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXAaHWYECKUE, TEIJIOBBIE, AJIEKTPUUYECKUE
IIPOLIECCHI W SIBJICHHWS, HCIIOJIBb3YSl OCHOBHBIE ITOJOKEHHUS W 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYISIpHOW (PU3MKU U TEpMOAMHAMUKH,
AIIEKTPOIANHAMHUKH;

aHaAJIM3UPOBaTh U OOBSCHATH (PU3NYECKUE SIBJICHMS, HCIIOJb3YS OCHOBHbBIE
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONHUCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3YysS HEOO0XOAMMBbIE
BEJINYUHBI,

OOBSACHATh OCOOCHHOCTHM TPOTEKAHHS H3ydyaeMblX (PU3MUECKHUX SIBJIICHUN;

MPOBOJAUTL HUCCIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUEeCKON BEIUYMHBI
OT JpPyrod C HCIOJB30BAHUEM IIPSAMBIX M3MEPEHUM, NPU OTOM KOHCTPYMPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPe3yJbTaThl MOJYUYEHHOM 3aBUCUMOCTH (PUIUUECKHUX
BEJIMYMH B BUJI€ TPA(PUKOB C y4ETOM a0COJIIOTHBIX MOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEIOBAHNS,

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

NOTPCITHOCTH NIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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MPOBOJIUTH OMBITHl 1O MPOBEPKE MPEIIOKEHHON THIOTE3bl: TUIAHUPOBATH
DKCIIEPUMEHT, COOMpaTh  OAKCICPUMEHTAIBHYIO  YCTaHOBKY, aHAJIM3UPOBAThH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ] O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOIo/IaTh MpaBuiia OE30MacHOr0 Tpyda MpHU MPOBEIECHUU HCCIETOBAHUMN
B paMKax  MOpakTUKyMa W  Y4eOHO-HMCCIEAOBATEIbCKOM  JEATEeTbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO 000PYI0BAHNUS;

peraTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppr3ndeckoi
MOJICJIbIO: Ha OCHOBAaHWUM aHaIW3a YCJIOBHS OOOCHOBBIBATH BBHIOOP (hHU3MUECKOM
MOJIEJIM, OTBEYalollell TpeOOBaHUSAM 3aJauyd, NPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJAaThl (PU3NYECKUX TEOPUH TMPU  HCIOIH30BAHUU
MaTEeMaTHYECKUX METOJOB pEIIeHUs 3aJad, MPOBOJUTH pacdeThl Ha OCHOBAHUU
UMEIOIINUXCS JTAaHHBIX, AHAJIU3UPOBATh PE3YyIbTaThl M KOPPEKTUPOBATH METOIbI
pElIeHUs C YY4ETOM MOJYyUYEHHBIX Pe3yIbTaTOB;

peraTh Ka4eCTBEHHBIC 3a/1au, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paznenoB Kypca (U3MKH, a TakKe HHTErpaldud 3HAHWM U3 JIPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYCCKYIO IIETIOYKY PacCyKISHUN
C OMOPOM HA U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHHUS;

UCITOJIB30BATh TCOPETUUCCKUE 3HAHUS TSI OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboOThI U3MEPUTENBHBIX MPUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEATETLHOCTH YEJOBEKa, CBS3aHHOM C (PU3MUECKHUMH TIPOIECCaMU, C TTO3HIIHHA
HKOJIOTUYECKOM 0e30macHOCTH, MPEICTaBICHUM 0 paIMoHAIIbHOM
MPUPOOTOIB30BAHUN, A TAaKXKE PAa3yMHOM HCIOJb30BAaHUU JIOCTHIKCHUN HAYKH
Y TEXHOJIOTUH TSl TAJIbHEHIIIEro pa3BUTHS YEJI0OBEYECKOTO OOIIECTBa;

OPUMEHSTh Ppa3IMyHbIe CIOCOObI paboThl ¢ wuHboOpMaImeil (QuzndeckKoro
COJICpKaHUSI C HCITOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU IS TIOMCKa,
nepepadoTKi W TPEAbSBICHHUS YYeOHOW M HAyYHO-TIOMYJISIpHOM WHGMOpMAINH,
CTPYKTYPHPOBAaHHS W HMHTEPIIPETAIIMH HHQPOPMAINH, TIOJYUYCHHOW W3 Pa3IMIHBIX
WMCTOYHUKOB, KPUTUYECKUA aHAIM3UPOBATH MOJIy4aeMyl0 WH(OpMAII0 U OIEHUBAThH
ee JIOCTOBEPHOCTh KaKk Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE aHaIW3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEIIbHBIC YMEHHSI CAMOCTOSITEIIHHOTO
NpUOOPETEHUST HOBBIX 3HAHWA B TIPOIECCE BBITIOJIHEHUS] TMPOEKTHBIX M Y4eOHO-

UCCIIEIOBATENbCKUX PadoT;
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paboTaTh B TIpYIIE C MHCIOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX POJEH;
OpOSIBIISATH MOTHUBALIMIO K Oyaymied mpodeccrnoHalbHOM EATeNbHOCTU

I10 CIICTIHAJIBHOCTAM @HSHKO-TGXHI/I“IGCKOFO HpO(bI/IJISI.

K koniy 11 kracca oGydaroniuiicst HAQy4uTCS:

NOHUMATh POJib (PU3MKU B SKOHOMHUYECKOM, TEXHOJOTMYECKOU, COIMaTbHOU
U ATHUYECKOH cdepax JesTeIbHOCTH YelI0BeKa, pOJib U MECTO (PM3UKH B COBPEMEHHOM
HAYyYHOW KApPTUHE MHUpaA, 3HAYECHUE OMNUCATEIIbHOM, CHCTEMATU3UPYIOILIEH,
OOBSCHUTENBPHON M TMPOTHOCTUYECKOM (PYHKUMN (U3UUECKON TEOpHH, pPOJIb
¢uznueckoil Teopun B GopMUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTUHE MUPa,
MeCTO (PU3MYECKON KapTUHBI MUpa B OOILIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEJCTABICHUIN O IPUPOE;

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

paznuyath yciaoBus (TpaHMIlbl, OOJIACTU) NPUMEHUMOCTH H3YyUYECHHBIX
¢u3nyeCKUX 3aKOHOB, IMOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTalIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTD UCIIOJIB30BAaHNS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh U OOBACHATH JJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOLIECCHI
W SBJEHUSA, MCHOJb3Yd OCHOBHBIE TMOJOKEHUS W 3aKOHBI AJIEKTPOJUHAMUKH
Y KBaHTOBOW (pU3MKH;

OMMCHIBATH U3YUYEHHBIE (PU3NUYECKHE MPOLECCHI U SIBJICHMUS;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHUS H3YUYECHHBIX (PU3NYECKHUX SIBJICHUI;

IPOBOJUTH  HCCJIENOBAHME  3aBHCHUMOCTEU (¢uznyeckux  BEITUYUH
C HCIIOJB30BAHUEM IIPSAMBIX W3MEPEHUN, NPHU ITOM KOHCTPYMPOBATh YCTAHOBKY,
¢buKkcHpoBaTh pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BHJIE
rpaUKOB C y4eToM aOCOJIIOTHBIX MOTPEUIHOCTEH H3MEPEHUM, JielaTh BbIBOJIBI
1O pe3yJbTaTaM UCCIEeI0BaHuUS;

MPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMYMH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OLICHUBATh aOCOJIIOTHbIE U OTHOCHUTEJIbHbBIE
NOTPELIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH OIBITHI MO MPOBEPKE MNPEIJOKEHHONW THUIIOTE3bl: IJIAHUPOBAThH
OKCIIEPUMEHT, COOMpaTh  SKCIEPUMEHTAJIbHYI0  yCTaHOBKY, aHAJIM3UPOBATH

MOJIYYCHHBIC PC3YJIbTAThI 1 JACJIaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUITIOTE3HI,
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cobmoaarte mpaBuia O€30MacHOro TpyAa MPU MPOBEAECHHUH HCCIEIOBAHUN
B paMKax  MpakTUKyMa M  Y4EOHO-HCCIEAOBATEIbCKOM  JEATEIbHOCTH
C MCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U JIa0OPaTOPHOTO 000PYI0BAHNUS;

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

peraTh Ka4eCTBEHHBIC 33J1aui, TPEOYIOIMHE MPUMEHEHUS 3HAHWA W3 Pa3HBIX
paznenoB Kypca (M3MKH, a TakKe HHTerpaluyd 3HAHUM W3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTUYECKYIO IIETIOYKY pPACCYXKIECHUMN
C OMOPOY Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 1)1 OOBSICHEHUS] OCHOBHBIX TIPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
NEATEIbHOCTH YEJIOBEKAa, CBA3aHHOM C (PU3MYECKMMHU NPOLECcCaMH, € MO3ULUN
HKOJIOTUYECKOM 0e30MacHOCTH, IPEICTABICHUM 0 paroHaIbHOM
MPUPOOINOIH30BAHUN, 4 TaKXKE Pa3yMHOM HCIOJb30BAaHUU JIOCTHKEHUN HAYKH
Y TEXHOJIOTUH ISl JAJIbHEHIIIEro pa3BUTHS YEJI0OBEUECKOTO OOIIECTBa;

OPUMEHATh pa3IMyHble CMocoObl paboThl ¢ uHboOpManueil (uznyeckoro
COZIep)KaHUsI C WCIIOJIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJIOTHH,
IIPY 3TOM HCIIOIh30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH IS TIOWCKa,
nepepadoTKi W TPEAbSIBICHUS Y4eOHOW M Hay4dHO-TIOMYJSApHON HH)OpMaIuy,
CTPYKTYPUPOBAaHHUS W HMHTEPIIPETAIIMH WHPOPMAIUH, TIOJYYCHHOW W3 Pa3IMIHBIX
HMCTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATh MOJy4aeMyl0 UH(POPMAIIUIO U OLICHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHajIu3a
MCTOYHHKA UH(POPMALINH;

MPOSIBJISITH OPraHU3AIIMOHHBIE W TTO3HABATEIIbHBIE YMEHHSI CaMOCTOSITEIILHOTO
NPUOOPETCHUS HOBBIX 3HAHWKA B TIPOIECCE BBIMTOJHCHHS TPOSKTHBIX M Y4COHO-
HCCJIEI0OBATEILCKUX PadoT;

paboTaTh B TpYyIIE C HWCIOJTHEHWEM PpAa3IUYHBIX COIUAIBHBIX POJEH;

MOPOSIBJISITh  MOTHBAIMIO K Oyaymiedl MpoQeCcCHOHAIBHON NIeSATEThbHOCTH

0 CIEeIHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOUIIs.

34



TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
N HaumenoBanme
) pasesoB ¥ TeM
n/n
y4eOHOro npeaMera

Pazngen 1. Mexanuka
1.1 TIlorpemHoctu
B OKCIIEPUMEHTE

(Jtexrus)

KomuuectBo

qaCoB

[IporpamMmmHOE conepraHue

DKCIEPUMEHT U TEOPHS B IIpoLiecce

no3HaHus npupoabl. HaGmonenue

U DKCIIEPUMEHT B (PU3UKE.

Crnioco0bl u3MepeHus puandeckux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

HU3MEPUTEITLHBIC IPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIC
CUCTEMBI).

[TorpemHocTn U3MEpEHU

bu3ndecKuX BeIUYUH (a0COIMIOTHAS

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

I'paHunbl €TI0 IPUMCHHUMOCTH

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

o0ydJaronmxcs

Onepuposams NOHAMUAMU:
Ha0JII0/IEHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, pu3ndecKas BeIUYUHA,
(bu3nYeCcKuil 3aKOH, U3MEPUTEITBHBIN
npuoop, U3MEpeHne, pe3yabTaT
U3MEpEHMUS, 1IeHa JACJICHUS IIKaJIbI
npulopa, NOrpeuIHOCTh U3MEPEHMUS.
Ilpusooums npumepvl HAOIOACHMUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TECOPUH,
(bU3MYECKUX BEIMYMH, (PU3UUYECKUX
3aKOHOB, U3MEPUTEIBHBIX PUOOPOB.
Onpeodensame LeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHUSI.
3nams GOpMYIIBI 17151 OTLICHKU
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1.2

Or1ieHKa IOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTosTenbHAS

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHHUI.
[TpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HHI>i

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

B IIPOLIEHTaX

Onepuposams NOHAMUAMU.
a0COIOTHASI HOTPELUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEpEHUSL.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams METON TPaHULL

JUTSI OLIEHKH a0COJIFOTHOM NOTPELIHOCTH
MPSIMOT0 U3MEPEHUs, TpaBuiIa
OKpyTJIeHUs a0COMOTHBIX
norpenrHocTen, (oOpMyJbl sl OLIEHKU
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUS.

Ymemwb okpyrisaTh a0COIOTHBIE
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1.3.1 Vcpenuenue
n3mepenni. CirydaitHast
HOTPEIIHOCTD

(TIpaKTUKyM)

1

[TpubopHbIe MOTPEIIHOCTH,
CllydaiiHble M CUCTEMATUYECKUE

IMOTPCHIHOCTHU

MOTPEUTHOCTH, BBIPAXKATh
OTHOCUTEJIbHBIE MIOTPEITHOCTH

B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJBHBIX OTPEMIHOCTEN
Onepuposams NOHAMUAMU:
npuOOpHAas MOTPEUIHOCTb, CIIyqaitHas
HOTPEUIHOCTh, CHCTEMAaTHYECKAsI
IOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
Ilpueooums npumepvi IpUOOPHOH,
CIIy4allHOM U CUCTEMaTUYECKON
MOTPEIIHOCTH.

Onpedensimsb SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPY IPOBEIEHUH HECKOJIBKUX
HE3aBHCUMBIX H3MEPEHHUM.
Hcnonvzosams HOpMyITbI 1J1sI CPETHETO
apu(pMeTHYECKOro HECKOJIbKUX YUCEIL,
JUTSI OLIEHKH a0COIFOTHOM MOTPEIIHOCTH
3HaueHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/iHee

apupmMeTrIecKoe Habopa ee 3HaUCHU.
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1.3.2 Kunemaruueckue
WU3MEPCHHUSI TATBHOCTH
oJIeTa, pacuer

HA4YaJIbHOW CKOPOCTH

(IpaKTUKyM)

IIepemerienue, CKOPOCTh

Y YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOCKIIMU Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MIEPEMEIIEHUH U CIIOKEHHUE
CKOpocTei. JIBrmxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenugamsv 3HAUCHUE U3MEPSEMOI
(M3UYECKON BEIMUMHBI KaK CpeTHEe
apumetrnyeckoe Habopa ee 3HAYCHHUIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJBKHX HE3aBUCHUMBbIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnueams 63aumocesssu

MEX/Ty OIIEHKOU 3HaYeHUS (PU3NIECKOn
BEJINYMHBI, OTIPEIEIIIEMON

0 pe3yJIbTaTaM HECKOJIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(PMETHICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, JabHOCTh MOJIETa,
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

Ilpueooums npumepwvr CBOOOTHOTO

MaaCHrA TCJI IIPU paA3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

IIPU Pa3HBIX yriax MeXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue GopMyJibl,
OMKCHIBAIONINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JIaJbHOCTH TIOJIETa Tena,
OpOIIEHHOTO0 TOPU30HTAIIBLHO,

OT €r0 HAYAJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCUMOCTb TAJIbHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAaYaIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJTy4YEHHBIE PE3YJIbTATHI.

Pewamys 3agauy Ha onpezeneHue

10 SKCTIEPUMEHTAIILHBIM J1aHHBIM
HAa4aJbHOU CKOPOCTH TeIa,
OpOILIEHHOTO TOPU3OHTAJIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4  IIpocrteitmme
reOMETPUYECKHE
HU3MEpEHUS
(camocTosiTeNBHAS

pabota)

1.5 TIpadpuku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEM.

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

yTOJ1, TUIOIIA b, 00HEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT Apyra. JInnernas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposamb NOHAMUAMU.
a0COJI0THAs OTPEIIHOCTh U3MEPEHHS],
OTHOCHTEIbHAS TIOTPEITHOCTD
U3MEpEHUsI.

3Hamb METO/IbI U IPUEMBI TIPOBEICHMUS
IPSIMBIX U3MEPEHUN TE€OMETPUIECKUX
BEJIMYUH.

Ipumensamo Gopmybi

JUISL OTIpeieIeHHs aDCOTIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
MTOTPELIHOCTEMN.

Pewamy 3anauy Ha onpeieieHue
iomaan Gurypsl 1 00bema Tena

0 DKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JIJTHH.

Onpeoenamsb 3HaYEHUS] OTHOCUTEIBHBIX
IIOIPEIIHOCTEN B IPOLIEHTAX
Onepuposams nonamusmu.: rpadhuk
3aBUCUMOCTH OJTHOU (PU3UYECKON

BEJIMYUHBI OT APYIOM, TUHEUHAs
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJlaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBUCUMOCTH, alMpOKCUMAIIHS,
WHTEPHOJISLHNSA, SKCTPATIOJIALIHSL.
3namb nipaBuUIIa MOCTPOCHUSI TPaPUKOB
3aBUCUMOCTEHN (PM3NYECKUX BETUYNH
JIPYT OT Jpyra.

Cmpoums TpaduKu JTUHEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JPYT OT Jpyra.

Ipumensimo nipaBUIa NOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

lIpusooums npumepsl aNMPOKCUMALIUH,
HUHTEPIOJSAIUN, SKCTPATIOJISIINH.
Ymems poBOIUTH pOLIETYPBI

AN POKCUMAIUH, HHTEPIIOJISAIINAH,
AKCTPATOIISAIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 duireHTa 1 CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIC
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIusl,

IoACYCT 1101 aan

['paduyeckoe npencraBiacHue
3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApYyra.
Henunelinas 3aBUCUMOCTD

H €C JIMHCAapHU3aluAa

MOTPEIIHOCTH.

Yemanaenuseams 63aumoceasu MEXIy
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(¢u3nyeCKUX BEIMYUH IPYT OT JIpyra.
Hccrneoosams u unmepnpemuposamao
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(U3MYECKUX BEJIMYUH APYT OT Apyra
10 3a/1aHHBIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
claraeMoe, OLIEHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJHOM Pu3nyecKon
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLIUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIA/Ib
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noJ1 rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIIus)

o1 rpaikoM 3aBUCHMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams ipaBUiia TOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (PM3NUECKUX BEITUINH
JPYyT OT Jipyra, (U3NUeCKHil CMbICIT
TJIOIIA/IM MO TPaUKOM 3aBUCUMOCTH
1 KacaTeJIbHOM K IpaiKy 3aBUCUMOCTHU
B JJaHHOM TOYKeE.

Cmpoumb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT Apyra, KacaTeJIbHYIO K rpaduky
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensame ipaBUIIa MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYMH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U yrJoBoro kosgduirenra

KacaTeJlbHOU K TpaduKy HeTMHEHHOM
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3aBUCUMOCTH B IAHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
IOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATUEM
«(pyHKLIHSD U 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamao
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
($u3NYECKUX BEJIIMYHUH JIPYT OT Apyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JPYT OT Jpyra Mo 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEEIATH 10 MOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cJlaraeéMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPJMHATHI TPAHUIIBI Koopaunara, Bpemsi, CKOPOCThb BEJIMYMHBI OT JPYTOM, HEIIMHEHHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

1.8 Wsyuenue ynpyroro
rucrepesnca

(mpakTHKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ YaCTUYHO yIpyTHe nedopMalmu.

Cuia ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIMHEAPU3AIIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumpb TMHEapU30BaHHbIN rpaduK
3aBUCUMOCTH (PU3MYECKUX BEITUYNH
JIpYT OT Jpyra.

Ipumensimo nipaBUiIa NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Onpedensimsb 3HAUCHUS YTIIOBOTO

ko3 duirieHTa 1 CBOOOIHOTO
cjaraemMoro rpaduka JMHEHHON
3aBUCUMOCTH, OIEHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHuIlbl 00JACTH HAMOKaHUsI Oymaru
OT BPEMCHH.

Hcnonvzo6ams CEKYHIOMED U PYJIETKY
Onepuposams nowamusAMU: CUNA,
nedopmariusi, ynpyruii TuCTepesuc.
Ymemwv popmynupoBath 3akoH ['yka,

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

IIPEICTABICHUE PA0OTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JIJTUHBI 0OBEKTA OT
BEJINYMHBI ITPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBHCHUMOCTH (PU3UYECKUX BEITUYNH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JIPYT OT JpyTra.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETMUHUHBI TPUIIOKEHHOM

K HEMY CHJIBL.

Onpedensims yroy HaKJIOHA
KacaTeJIbHOM K rpaduKy HEIMHEMHON
3aBUCUMOCTH B JAHHOW TOYKE, IJIOIIAb
1o rpa)KoM, OLIEHUBATh A0COJTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeamsb CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxenue maccel
JIMHEUKHU U MHIIIprIa
C IIOMOIIIBIO
YPaBHOBCIIHNBAHUA

pbIvara (MpakTUKyM)

AGCOIOTHO TBEPAOE TEIIO.
BpamarensHoe 1BHKEHUE
TBEPJOrO Tejla. MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHHUS.
[Inevo cunbl. CrioxeHue cui,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp TskecTH Tena. Y cioBus

paBHOBECHS TBEPIOTO Tea. Peruar

Yemanasnusams 63aumocesisu

MEX1y OTpeaeneHneM (Hru3nuecKoi
BEITMYMHBI «MEXaHUIECKast paboTa

U T€OMETPUYECKUM MOHSATHEM
«IUTONIA/Ib IO/ TPaUKOM 3aBUCUMOCTHU
BEJIMYMHBI CHJIBI OT BETUYMHBI
nedopmarm

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

Ymems hopmynupoBaTh NpaBuiio
MOMEHTOB, YCJIOBHUS PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJTBI, IPHJIOKCHHBIC K TBEPJIOMY TEITY,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums mpuMepbl TPUMEHEHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIIOPbI YPABHOBCIICHHOTO phbIdara
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OT BEJTUYMHBI CUJIBI, TPUIIOKEHHOU

K €r0 KOHILY.

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

Ipumensimo ipaBUia NOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBHCHUMOCTH KOOPJAUHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJTBI, TPUITOKEHHOU

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBHCHUMOCTH 3HAUEHUS YTII0BOTO

ko3 duireHTa 1 CBOOOIHOTO
CJIaraeMoro, OlleHHWBaTh aOCOIIOTHBIE
¥ OTHOCHUTEIbHBIC TTOTPEIIHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TaAKKe
HITPUIL C ACTICHUSIMHE 1 K3MEPEHUS
o0Bema.

Pewamys 3anaun 0 paBHOBECUH pbluara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(IpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3MCHCHUC

HUMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHNHN KHHETUYECKON
SHEPTUU MAaTEPUATBHOM TOUKHU.
[ToreHManbHBIE

Y HEIOTEHUMAJIbHBIE CUJIBL.
ITorennumanbHas SHEPrusl.
[TorenuunanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAILMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUATIBHBIX CUJI

C U3BMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHECHUSI MEXaHUYECKOU
DHEpPruu. YIpPyrue u Heyrpyrue
CTOJIKHOBEHHMS. BHYTpeHHsIs

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CHJIBI, UMITYJIBC T€Ja, KHHETUYECKas
DHEPTUsl MATEPUATIBHON TOUYKH,
ITOTEHIHAJIBHBIE U HETTOTCHIIMAJIbHBIE
CHUJIBI, IOTEHIIMAJIbHASL SHEPTHsI

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

Y HEYIIPYTHUE CTOJKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPAHEHUS UMILYJIbCA U TEOPEMY

00 U3MEHEHNH KUHETUYECKON SHEPTUH
MaTEepUAIBHON TOYKH, 1aBaTh
ONpEIEIICHUE OTEHIIMATbHBIX

Y HENIOTEHLMAJIBHBIX CHUIL;
(bopMyIIMpoBaTh 3aKOH COXPAHEHUS
MEXaHHYECKON IHEPTUH.
IIpusooums npumepul Cilydaes,
KOTJ]a UMITYJIbC T€JIa COXPAHSETCS
WJIM HE COXPAHSIETCA, KOraa
MEXaHWYECKasl JHEPTUsl CUCTEMBI
COXPAaHSIETCS UM HE COXPAHSIETCH,

YOPYTUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C MOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoumbs TUHEHHBIN U HETMHEHHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

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

HUccneoosams u unmepnpemuposamso
3aBHCUMOCTH BBICOTHI OTCKOKA IIaprKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3agaun 06 aOCOMOTHO
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) BEIIIECTBA. Y PaBHEHHUE TEIJIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposams nousmusaMu. KOJINIECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YASTbHAS
1 MOJISIpHAS TETJIOEMKOCTH BEIICCTBA,
TEIJIOBOE PaBHOBECHE.

Ymemo popMyMpoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpusooumv npumepsi T,
00J1aJaf0IINX OJTMHAKOBOM
TEIIOEMKOCTBIO, HO Pa3TMIHOM
YACITBHOMN TEII0EMKOCTHIO.

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

MEK]Ty TBEPJIBIM TEJIOM U YKUIKOCTIMH
U UHMepNnpemuposams Pe3yabTaThl
JTHX OIMBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
Tejla Ha OCHOBAHUHU PE3YJIbTaTOB

OMBITOB M0 U3YYECHHIO TEIJIO0OMEHA
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2.2.

N3smepenne
TEMIIEPATYPHI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKHE

(IpakTUKyM)

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

MEXIy TBEPABIM TEJIOM H KUIKOCTIMU
C pa3HBIMH TEMITepaTypaMu, OIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnusams e3aumocesisu

MEXTy 3aKOHOM COXpPaHEHUS YHEPTUU
Y ypaBHEHHEM TEIIOBOIO OanaHca.
Pewams 3a1aun Ha IpUMEHEHUE
ypaBHEHUS TETIOBOTO OaaHca
Onepuposams nousimusmu. JaBJCHUE,
0o0BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIECTBA, HJIcaJIbHBIN ras.

Ymemps 3anmchIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
(dhopMyIMpOBaTh Fa30BbIC 3aKOHBI,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOro TEPMOMETDA.

Ilpugooums npumepsi NOBEACHUS Ta3a
IIpU U3MEHEHUH €T0 JIaBJICHUS, 00beMa,

TCMIICPATYyPhI.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue Mmoaymist
FOnra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(mpakTHKyM)

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

paBHOBECHSI TBEPAOTO Tea. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIHOIO ra3a o pe3yJbTaram
OTBITOB C CAMOJICJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzosams TUHENKY

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

npezen ynpyrou nepopmarum,
MonayJsib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHUS, ILJIEHO
CUJIBL, pbIYar.

Ymems bopmynupoBath 3akoH ['yka
U1t iepopManiiu pacTsHKeHUS
OJTHOPOJHOTO CTEPKHSI C IOCTOSTHHBIM

MMONEpPCUYHbIM CCUYCHHUEM, YCIIOBHC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U Heynpyrux aeopManuii, MaTepruasoB
C paznu4HbIMU MoyisiMu FOHra.
Ilpumenams 3akoH ['yka s pacuera
nedopMauy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKH OT BETUYHHBI
pacCTATUBAIOIIEH €€ CHJIBI

U UHMeEpNPemupo8amy

MOJIyYeHHbIE PE3YJIbTATHI,

B TOM YHCJIE AJIsl OIpEIeIeHUs IIpeiesa
yopyroi aedopmanuu.

Onpeodensams Moynb FOHra npoBoioku
Ha OCHOBaHHUH PE3yJIbTaTOB OIBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C MMOMOIIBIO PA3TUYHBIX 1O BEJINYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUTHOCTh

n3MepeHHoro moayJs FOnra.
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2.4.

N3mepenune
koa¢dunrenTta
IOBEPXHOCTHOTO
HaATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBlieHus. JlaBieHue

IO/ UCKPHUBJIEHHOM ITOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzosams HEpaBHOILICUUN phlUar
JUTSl YBEJIMYEHUS CUJIbl U TIEPEMEIIICHHUS.
Pewams 3a1aun Ha TpUMEHEHUE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y C)KaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAWJUISIPHbBIC SIBICHUSL.
Ymems 3anuceiBaTh GOPMYITY TSI CUITBI
MMOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca ayist onpeneneHus JaBICHUS
M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SABJICHUMN W KaNWJUISIPHBIX SBJICHUMN.
Ilpumensmos METO OTPHIBA PAMKHU

OT MOBEPXHOCTH JKUJIKOCTH

JUTst m3MepeHus koddduirenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJIMYUHBI
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2.5.1. OmnpeneneHue TOYKU

pochl (IPAKTUKYM)

HacelleHHbIE ¥ HEHACHIILICHHBIE
napel. KauecTBeHHast 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBILIEHHOT'O apa

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
IIPOBEJICHHBIX U3MEPECHUM.

Onpeodensamo kKod3DPuIeHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

10 pe3yibTaTaM IMPOBEICHHBIX
HU3MEPEHUH, OIICHUBATh A0COJIFOTHYO
Y OTHOCUTEJBbHYIO MOTPEITHOCTD
U3MEPEHHOMN BEJINYNHBI.
Hcnonv3oeams pblyar i CO31aHUs
CHJIBI 3aJITaHHON BEJIMYMHBI.

Pewams 3anaum Ha npUMEHEHNE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsoKeHUs U popMmynbl Jlammaca
Onepuposamb NOHAMUAMU
HACBIICHHBINA U HEHACBIIICHHBIN Nap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemwb xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTD IINTIOTHOCTH U OJaBJICHUS
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HACBIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTD

HACBIIIECHHOTO [Tapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMpPaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
TIpusooumv npumepsvl HACHIIIIEHHOTO
1 HEHACBIIIICHHOTO Tapa.
Hccnedosams niporiecc BhIAACHUS
POCHI [P MIOHUKEHUHU TEMITePaTyPhl
BJIQYKHOTO BO3/yXa

U UHMepnpemuposams MOTyICHHBIC
PE3yJIbTaTHI.

Onpedensims 10 NOTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITIOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIaBJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATyPbl, OTHOCUTEIIBHYIO
BJIQKHOCTh BO3/IyXa, a TAKKE
a0COIOTHBIE U OTHOCUTENIHHBIE
MOTPEITHOCTH STUX BEJIMUHH.
Hcnonvzosams TEpMOMETP.

Pewamos 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCATOPOM

(IpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUIECcKOe MoJIe.
HanpskeHHOCTh M OTEHIM AT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSIHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHJEHCATOPA.
[TapannensHOE

Y [TOCJIEI0OBATEIBbHOE COCIUHEHNE

KOHJICHCATOPOB

a0COJIIOTHOM M OTHOCUTEIILHON
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, IITEKTPUIECKOE
1oJie, HAMPSKEHHOCTh U MOTEHIINAI
AIIEKTPUUYECKOTO MOJIs, Pa3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ANEKTPOEMKOCTb
KOHJ/IEHCATOPA.

Ymemsb BIUUCIATH 3apsi KOHAEHCATOPA
10 €r0 ANEKTPOEMKOCTH

Y HaIIPSDKEHUIO, TPUMEHSTH (DOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIpU MOCIIEI0BATEILHOM

Y TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOPOB, COOMpPaTh
AIIEKTPUYECKYIO IETIb.

IIpusooumu npumepol
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIIPsAKCHUA Ha KOHIACHCATOPC
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Hroro no pazgeny
Pasznen 3. JieKTpoaguHAMMKA.
3.1. WM3yuenue nporiiecca

pa3psIKU KOHAEHcaTopa

(mpakTHKyM)

DIIeKTpUUYECKUM 3apsi.
DIIEKTPUUYECKOE TOJIE.
HanpsikeHHOCTh U MOTeHIMA
AIEKTPUYECKOTO 1MoJis. Pa3HOCTH
MOTEHIMAJIOB U HAIIPsKCHUE.
O/J1C uctounnka Toka. Usmepenue

HanpspkeHus. BoasT™erp.

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 BEJIUYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3a1aun Ha coeMHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AIIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
T0JIe, HANPSKEHHOCTh U MOTEHIUAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIMAJIOB U HANIPSIKCHUE,

OJIC ucrounurka Toka, KOHJIEHCaTOoD,

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

TS TIOJTHOM (3aMKHYTOM )
DIIEKTPUICCKON TIEITH.
Konzaencarop B 1ienu noCTOSSHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IETIH, BBIYUCIISATh
3aps] KOHAeHcaTopa

10 €T0 AIEKTPOEMKOCTH

U HaIIPSHKEHUI0, COOMPAThH
AIEKTPUUYECKYIO 1IETIb.

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

Dopmynuposams TUTIOTE3Y O XapaKTeEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
MIpU pa3psiaKe KOHAEHCATOpa

4yepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CHUITBI
TOKa OT BPEMEHU TIPU pa3psiIKe
KOHJIEHCATOpa 4epe3 Pe3ucTop.
Ilpumensme ipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccnedosamsb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yAEIBHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsixenue. 3akoH
Oma 1151 ydyacTka IEmH.

DIEKTPUYECKOE CONIPOTUBIICHHUE.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3ucTop

U UHMEPNPemuUpos8ams Ty
3aBUCHUMOCTb.

Onpeodensimo SNEKTPOEMKOCTh
KOHJIEHCATOpAa,

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

OLIEHUBAThH A0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTBTMETP

U CEKyHJIOMeEp.

Yemanaenueams 63aumocsssu.
Pewamyp xauecTBeHHbIE 3a7a4n

0 KOHJIEHCATOpax, BKIIOYEHHBIX B LIEIb
MOCTOSTHHOTO TOKa

Onepupogams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHE,

QICKTPHUICCKOC COIIPOTHUBJIICHUC,
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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 hopmynupoBath 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopMyy TSl 3aBUCHMOCTH
COIPOTHUBIICHUS OJTHOPOTHOTO
MIPOBOJIHUKA OT €r0 JJIUHbI

U IJIOIIA]TU ITOTIEPEUYHOT0 CEUCHUS,
CcOOUPATH DIIEKTPUUYECKYIO LICTIb.
IIpusooums npumepwvl BEIECTB

C Pa3JIMYHBIM yJIETbHBIM
COTIPOTHUBIICHUEM.

Ipumensmov METOJ U3MEPCHHUSI

MaJIbIX AJIEKTPUUECKHUX
COITPOTHBJICHU.

HUccneoosams 3aBUCUIMOCTD
HaIPSHKCHUS MKy KOHIIAMHU OTpe3Ka
MIPOBOJIOKH OT JIJTUHBI TOTO OTPE3Ka
U UHMepPnpemupo8ams pe3yabTaThl
MIPOBEICHHBIX H3MEPCHUH, BBIYUCIIATH
AIIEKTPUYECKOE COTPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 U3MCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
II0JIyIIPOBOJHUKOBOI'O

nuoza (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOAUMOCTh
MOJTYITPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

CUJIbI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Martepualia MpOBOJIOKH MO U3BECTHBIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OLICHUBATh A0COJIOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMPOTUBIICHUS.
Hcnonvzosams MyaIbTUMETP B pEKAMAaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akoH OMa
JUUISl y4acTKa e U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOJIHUK, COOCTBEHHAS
U TIpUMECHasi TPOBOJAUMOCT,
P-N-miepexo1, MoIyIpPOBOIHUKOBBIN
JTUO]I.
Ymems 00BICHATH IPUPOTY
COOCTBEHHOMU Y TPUMECHOM
MPOBOAUMOCTH, CBOMCTBA
p-n-niepexo/ia, PUHIUIT ICUCTBUS
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MOJTYTIPOBOTHUKOBOTO JIHO/IA,
ero GyHKIIMOHUPOBAHUE

U BKIIFOYEHUH B 3JICKTPUUECKYIO LIETIb
MOCTOSTHHOTO TOKA B MPSMOM

¥ B 0OpaTHOM HaIlpaBJICHUH, COOMPATh
AIIEKTPUIECKYIO 11eTIb, YATATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
MOJa.

IIpusooums npumepwvl NCTIOIB30BAHUS
MOJIyTIPOBOJITHUKOBOTO IM0/1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTH CUJIbI TOKA, TEKYIIETO
yepes3 MOIyIPOBOIHUKOBBIN U0,

OT TMOJIAHHOTO HA HETO HAMPSKCHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) moympoBOIHUKOBOTO AMOIA
MIPH €T0 BKIIFOUEHUH B DJIEKTPUIECKYIO
IETb TOCTOSTHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
Ipumenamo nipaBuiIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34

BEIIWYWH JPYT OT ApyTa.
HUccneoosamv BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HAINpaBIICHUN
U UHMeEpPNPemupo8amo

ATy 3aBUCUMOCTb.

Onpedensims dNEKTPUIECKOE
COIPOTHUBIICHUE TIOTYITPOBOTHUKOBOTO
JTNO/Ta TIPU TAHHOM 3HAYCHHUH
HaIpsHKEHUS, OIICHUBAThH a0COIIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HPU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MePEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJTYIPOBOJHUKOBBIN AHO/I.
Pewiams 3a1aun Ha 1IENTU IOCTOSTHHOTO
TOKa MPU HAIMYUHU B HUX UICATHHOTO

Juoaa
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11 KJIACC

HaumenoBanue
Ne KommuectBo
pa3aesnoB U TEM
/11 4acoB
y4eOHOro npeamera
Paznen 1. daekTpoguHaMuka
1.1. Onenka BeIUYNHEI 2
TOPU30HTAILHON
COCTAaBJISIOIIEN
MarHUTHOM UHAYKIINHU
MATHUTHOT'O MOJIA

3emun (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
CYINEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHMTHOTO TIOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTAHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYCCKHUX YCTPOMCTB,
SIBJISTFOIIIMXCS UICTOYHUKAMU
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame NPUHIIUT CYNIEPIIOZULINHI
MarduTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpUCHTAINIO BEKTOpAa HHAYKIIUU
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA TP CYNEPHO3ULIUN
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaxX COJIEHOMAA

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIBTaTHI.

Onpedensime 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30OHTAIBHOM COCTABJISIONIEH
BEKTOpAa MarHUTHON UHAYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
NOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJTUYUHBI.
Hcnonvzoeams KOMIIac, COJIEHOUL,
71ab0paTOPHBIN OJOK MUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
MPUHIINATIA CYTIEPTIO3UIIUA MAarHUTHBIX

moJieu
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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 nousmusamu. MarHUTHOE
T0JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JMHAA MarHUTHON WHTYKITHH.

Ymemb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
MarHuTa, CoOuparthb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvi IPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIITFOIIUXCSl HCTOYHUKAMHU
TIOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumensamos cMapTPoH

C IPETyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
MIOCTPOCHUS TPahUKOB 3aBUCUMOCTEH
(U3MYCCKUX BETUYHMH JPYT OT JIpyra.
Hccrneoosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOM MHIYKITUM MarHATHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOJ0JIbHON OCU CUMMETPUU

OT PacCTOSHUS MEXIY LEHTPOM
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1.3.

HaOmroneuue
MArHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUN
MAarHUTHOM UHAYKIIUU. MarHutHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarduTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHmMepnpemupo8ams MOITYyYECHHbBIC
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
MHAYKIUYM MarHUTHOTO OIS
INOCTOSIHHOI'O MarHuTa

Ha €ro NpOJ0JIbHOM OCH CUMMETPHUH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHuTa U TOYKOM NU3MEPEHUN

(c yueTom aOCOJIFOTHBIX OTPEIIHOCTEN
U3MEPEHHBIX (PU3UUYECKUX BEJIUYKMH).
Hcnonvzoeams UHIUHAPUYECKHMA
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIIUIA CYTIEPIIO3ULIMA MAarHUTHBIX
IOJIEU

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIIUH,
JMHUU MarHUTHOW MHIYKIUH,
(deppomMarHeTuK, MarHUTHBIN

THCTEPE3HLC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITH
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3HCca, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
obnagaronx GpeppoMarHuTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecriedyeHuEeM JIJ1s1 U3BMEPEHUS
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUJIa
NOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUUHBI
MarHUTHOW WHIYKIIMA MarHATHOTO
1oJisg BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMepNnpemuposamay
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14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y JUHAMO-MAIlWHbI

(gacth 1) (nexims)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHAMO-ManIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTAThI

KaK HaOJIFOICHNE MAarHUTHOTO
rucTepesuca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHIYKITUA MarHUTHOTO TIOJISI KaTyIIIKH
¢ (peppOMATrHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAIOIIETO YePe3 KAaTYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN H3MEPEHHBIX
(U3UYECKUX BEJIIUYMH).
Hcnonvzoeams 1abopaTopHbIN
MCTOYHUK IMUTAHUS

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JTMHAMO-MaIIMHA.

Ymems onpenensitb MOIYJIb

Y HaIlpaBJICHUE CUIIBI AMITIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPIIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOMCTBO
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1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y JUHAMO-MAIlWHbI

(uacTb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHAMO-MaIlInHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y TIPUHLIATII JEUCTBHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpueooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MaIlIAHBI.

Onpedensime HaNIpaBICHUE BpAIICHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3aJTaHHOM

HaIpaBJICHUH MPOTEKAHUS
AIIEKTPUUYECKOTO TOKa B 0OMOTKaX
CTaHUHBI.

Pewams 3amaun 0 3IEKTPOJBUTATEIS
MIOCTOSIHHOTO TOKa U TMHAMO-MAITHE
Onepuposams noHAMUAMY. CATA
Awmmepa, 3JIeKTPOIBUTaTeh, THHAMO-
MaIlHa.

Ymems onpenensitb MOIYJIb

Y HaIlpaBJICHHE CHJIBI AMIIEepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TIPUMEHEHHUS

QJICKTPOABUTATCIIA ITIOCTOSAHHOT'O TOKA
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Hroro no pazgeny

10

U TUHAMO-MAaIIUHBI.
IIpumensimos TEOPETUUECKUE CBEJICHUS
00 3JIEKTpOJIBUTATEIIE IOCTOSTHHOTO
TOKa U O IMHaMO-MallliHe

JUTs1 OOBSCHEHHS IPOBOJUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabATHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €ro Baiy;

2) BEIIMYHMHBI HAIIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BpalCHMSI

Y MEXAHWYECKOM HArpy3KH €ro Baja

U UHmMepnpemupoeamsy MOJTy4YECHHbBIE
PE3yJIbTaTHI.

Hcnonvzosams 51EKTPOMOTOP,
71a00paTOPHBII UCTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KoaeoaHusl.

HNx kmHEeMaTHueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
omucanue. [lepuon u gacrtora
konebanuil. [leproa MabIx
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSITh
3aKOH COXpPAHEHUS SHEPrUun

JUTs1 KO1e0aTeNbHBIX MPOLECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTY]IbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBUCUMOCTH Meproaa KojieOaHu
JIMHEWKHU Ha UUJIMHIPUYECKON
MOBEPXHOCTH OT pajnyca €€ KPUBU3HBI.
Hccneoosams 3aBUCUMOCTH ITEPUOJIA
KOJIeOaHMM TMHEHKH

Ha [UIMHAPUYECKON TOBEPXHOCTHU

OT paanyca €€ KpUBU3HbI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTUTY/IbI KOJIeOaHU I

[Mapmonnyeckue konedaHusl.

AMIUIUTY]1a, IEPUOJI U YACTOTA

U UHMepnpemuposams MOITYYEHHYIO
3aBUCHUMOCTb.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHIPUYECKON TOBEPXHOCTH

OT paJiyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aObCOJIIOTHBIX TOTPEITHOCTEN
U3MepseMbIX (U3MYECKUX BEJIIMUUH).
IIpumensime nipaBUia NOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JIPYT OT JIpyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TAPMOHUYECKUX
KoJie0aHui.

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.
Ymems 00BACHATH 3aTyXarolue
KoJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpPTUH, COONpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXaroIIMX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU N
MPYKUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMIUH 3aTyXaHUS.

Cmpoums rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKa BPEMEHU U JINHEAPU30BbIBATh
ATy 3aBUCUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT Apyra.
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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 KaTylIKa
WHJIYKTUBHOCTH B 1IN
CHHYCOUJAIBHOTO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIYKTHUBHOE)

COMPOTHBIICHUE

Hccnedosams 3aBUCUMOCTD aMIUTUTYIbI
3aTyXaronmx KojieOaHuH MasTHUKA

OT BPEMEHU U UHMEPNPemupo8ams

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TNHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU.
TIEPEMEHHBIA TOK, aMILTATYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHUITBI TOKA

Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
NEePEeMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COTIPOTHBIICHUE.

Ymemwv 0OBACHITH IOBEJICHUE
pe3ncTopa, KOHICHCATOpa U KaTyIITKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJIAJILHOTO MTEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUYECKYIO 1IETh
(mocneaoBaTeNbHO COSAUHEHHBIC
PE3HUCTOP M KaTyIIKa WHIyKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpugooums 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 BXO/I IIEMU IEPEMEHHOTO
HaIPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbw rpaduk 3aBUCUMOCTH
aMIUTATYbl HAPSKEHUS HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C Y4ETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN U3MEPAEMBIX
(bU3MUEeCKUX BEIIUYUH).

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

Hccnedosams 3aBUCUMOCTD aMIUTUTY/IbI
HaIpPSHKEHUS HA PE3UCTOPE OT YaCTOThI
0JaBaeMOro Ha BXOJ LIeMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
AMIUTATYIbl U UHMEPNPEemuposams

IMOJIYYCHHYTO 3aBUCUMOCTb.

78



2.4.1. Bsenenue
B OKCIIEPUMEHTATBHYIO

aKyCTHUKY (JIEKI[S)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacrnpoctpanenus. [lonepeunsie
U TIpOJI0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMieHueE,
UHTEpPEpeHLMs U AUPpaKuus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiHAa. CKOpOCTH 3BYyKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzoeams reHEPATOpP HUBKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMPSKEHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMU UHYKTUBHOCTHU
Onepuposamv NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JVIMHA BOJIHBI, OTPAXKEHUE,
npesoMiieHue, nHTep(epeHIus

1 TudpaKius BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymemwb 00BSACHATH pa3inuune Mexay
TIOTIEPEYHBIMH U TTPOJOTBHBIMU

BOJIHAMU.
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3name GOpMYyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepol 3ByKOB pa3HOU
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 IIIyMBI.

Pewamo 3a1a49M 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 uH(OpMaIUs
3ByKa. CHeKTp 3ByKa COJICPKUTCS B OCIIIITIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsvl IPUPOIHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE

80



3BYKHU U IIIYMBbI, UX OCIHIHJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

¢ MUKpOGOHOM HIIM CMapTHOH

C IPEAyCTaHOBJIEHHBIM IPOrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccneoosams oCIMILIOTPAMMBI

Y CIIEKTPBbI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpPemupo8ams 3Tu
OCLIJIJIOTPAMMBbI U CIIEKTPHI.
Onpeodensamyp 10 0OCUUIIIOTpaMMaM

Y CIIEKTPaM aMILIUTY/IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCHUTEJIbHBIE IOIPEIIHOCTH

N3MCPCHHBIX (1)I/ISI/IIICCKI/IX BCJIMYHH.
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2.5.1. Crosure MEXaHUYECKUE

BOJIHBI (JICKITHS)

Crosiuas MexaHUYECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYUE BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnupocTpaHEeHus U JUIMHA CTOSTYEH
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun ontHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOPBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
0o0pa30BaHMsl CTOSYMX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu
MEK]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM
CIIEKTpa

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

Ymems 0OBACHATH yCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJH
B Pa3JIMYHBIX PE30HATOPAX, IPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hams BUBI TPAHUYHBIX YCIOBUH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUTMHOM PE30HATOPa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreiimue 3agaun

0 CTOAYMX 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 IKCIIEPUMEHTATBHYIO
YCTaQHOBKY.

I1Ipugooums npumepvl TAHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumenamo 11 IOTyYEHUS 3BYKOB
caMo/IeIbHBIN aKyCTHUECKUI pe30HATOP
(mpoOUpKyY, YACTUYHO 3aIOTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C IPeyCTaHOBJICHHBIM TPOTPAMMHBIM
00eCIeYeHHEM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA Y TIEPBOTO 00EPTOHA 3BYKOBOM
BOJIHBI OT JIJIMHBI PE30HATOPA.

Cmpoumps NMHEapyu30BaHHbIE rpapuKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYEeCKUX BEIIMYWH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIUYHH JIPYT OT JIpyTa.
Hccneoosams rpaduiky 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U IIEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeoensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpadukaM 3aBUCUMOCTEN YaCTOThI
OCHOBHOTO TOHA M NEPBOT0 00EpTOHA
3BYKOBOU BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJBHYIO MOTPEIIHOCTD

U3MEPEHHON (PU3HUECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHue CBeTa.
3aKOHBI OTPAKEHHUS CBETA.
[IpenomiieHue cBeTa. 3aKOHbI
npeaoMIIeHUs cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN [TOKA3aTENb

IMPCIIOMJICHHUA

Onepuposams nouamusmu: JIyd CBETa,
OTPAKEHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIBHBIHN
MOKa3aTelb MPEIOMIICHUSI.

Ymems hopMyaupoBaTh 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI
IPEJIOMJICHUS CBETa, COOUpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHH, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUSI OTPAYKECHUS U IPEIIOMIICHUS
CBETA.

lIpumensamo 3aKOHBI MPEIIOMIICHUS
CBeTA.

Cmpoums X011 Ty4dent

IIpU MPEJIOMIICHUU CBETA

Ha MOBEPXHOCTH.

Hccnedosams n3MeHeHUe
HaIpaBJICHUS JTy4a CBETA, NaJal0IIero
Ha OOKOBYIO MOBEPXHOCTh
TIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT YyTJia MaJACHUSA
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2.6.2 VI3mepenwue mokasaress
MIPETOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY yTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
MpeoMIIeHUS cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomirstromui yros npusmbl

U UHmMepnpemupo8ams OJTY4YCHHbIE
pE3yJIbTATHL.

Onpedensims MOKa3aTeNb IPEIOMIICHUS
Marepuaia IoCKonapamuieIbHON
IUTACTUHBI, OLICHUBATH A0COIIOTHYIO

Y OTHOCUTENBHYIO MTOIPEIIHOCTh
U3MEPEHHON (PU3NUECKOM BEIMUNHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha npeloOMIIEHUE CBETA
Onepuposams NOHAMUAMU.:
MpEJIOMIICHHUE CBETa, AOCOJIFOTHBIHN

Y OTHOCHUTEJBHBIN MMOKA3aTENb
MPEJIOMIICHUS, TPETOMIISIIOIIAN YTOJ
MIPU3MBL.

Ymemwb pacCUMTBIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOI1, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMPCIIOMIIAIOIINC ITPU3MBEIL.
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Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIy4el B TPEYTOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIIPABJICHUS MTaICHUS
Jyya ¥ B CIydya€ MUHUMAJIBLHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTD yTia
OTKJIOHEHHMSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIpPaBJICHHUS MAAAIOIIETO JTyda

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yTJIa
OTKJIOHEHHUSI JTy4a TPEyroJIbHON
PaBHOCTOPOHHEHN IPU3MOI TOKA3aTeNh
IPEJIOMJICHUSI MaTepHalia MPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEpeHHOH (pr3nyeckoit

BCJIIMYHMHBI.
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2.7.1.

[Tpumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3anaun 0 NpeOMIIEHUN JTydeil
B IIPU3MaxX

Onepuposams nNOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPaKEHUE, IPEICIIbHBIN
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS II0JTHOTO BHYTPEHHETO
OTpaKEHHS.

3namob GopMyITy, CBSI3BIBAIOIILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi TPUPOIHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJ0/1aeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

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

OTpaXCHUS

(mpakTHKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
IpeJIOMJICHUE CBETa, A0COIIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKa3aTeNb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpakKeHue, MpeAesIbHBIN YTl TOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Ymems paccunThIBaTH Yo MOJHOTO
BHYTPEHHETO OTpa)KeHUsI, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPETOMIISIIOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Cmpoumps X011 Ty4ya B TPEYroJIbHON
MPU3ME C Y4€TOM BO3MOKHOTO MOJTHOTO
BHYTPEHHETO OTPa)KECHHUS JIyya.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccnedosams ycioBus, Ipu KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyiibl
TOHKOHU JIMH3BI

C IOMOIIBIO METOAa
napajiakca,
IPUMEHEHHOTO

JUUTS OTIPEICIICHUS

CoOwupatomiue uH3bl. TOHKas

nuH3a. POKyCHOE pacCcTOsTHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpakeHHE JTy4a, UAYIIETO
B TPEYTOJIBHOU ITPU3ME

U UHMepNpemuposams MOTyYECHHBIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepHaia MpUu3Mbl IO U3MEPEHHBIM
napaMeTpam, pu KOTOPbIX HAUMHAET
HaOJII0JaThCs MOJIHOE BHYTPEHHEE
OTpaXeHHE JTy4a B MPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOMN (PU3NYECKOM
BEJIUYMHBI.

Hcnonvzosams npusmy, Ja3epHyIo
YKa3Ky, TUHEUKY.

Pewamy 3a1a4un 0 TOJTHOM BHYTPEHHEM
OTPa)XCHHHU JIyYeH B PU3MaX
Onepuposams noOHAMUAMU: JTAH3A,
TOHKasl JIMH3a, COOMparoias JIMH3a,
rJilaBHas ¥ T0OOYHas ONTUYECKas OCh,
doxyc, PoxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

CuJjia, IornepeyYHoOC YBCIMICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(IpaKTUKyM)

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

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTb
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKXkKe GOPMYITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsi napaiakca,
OTNITHYECKUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamos GopmMyny TOHKOH JTHH3BI.
Cmpoums X0 pa3InUHbIX JTy4yen

B TOHKOM coOuparoliei JInH3e.
Hccnedosams BO3MOXKHOCTD
npuMeHeHus dPexra napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHus UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MIOMOIIIbIO COOUPAIOIIICH JTMH3BI
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2.9.

N3mepenue pokycHOro
pacCTOsHHS
paccenBaroIIeil TUH3BI

(IpakTUKyM)

PaccenBaromue 1uH3bI.

Toukas nun3a. DokycHoe
pacCTOSTHUE M ONITUYECKas cuia
TOHKOU JIMH3bI. POpMyIIa TOHKON
JINH3BL.

XoJ1 Jiy4a, IpOLIEAIIETO JIUH3Y
IO/ ITIPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU ONITUYECKOU OCH.

U UHmMepnpemupo8ams MOITyYCHHBIC
pe3yabTaThl.

Onpeoenams HOKYCHOE PACCTOSHUE
cobuparomei JTMH3bl HA OCHOBaHUU
pEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKON BEIMUNHBI.
Hcnonvzosams cOOMPAIOIIYIO JIHH3Y,
ONTHUYECKYIO CKaMBIO.

Pewams 3anaum Ha TOHKHE
COOMpAIOIINE JTUH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JIWH3a, paccerBarolas JIMH3a,
MHHUMBIN UICTOYHUK CBETa, MHIMOE
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3BI, COOMPATh IKCIIEPUMEHTAIBHYIO

YCTaHOBKY, ITOJIy4aTh ACHCTBUTEIBHOE
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAX

n300paXe€HUEe B pacCEUBAIONICH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
IprOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBaroIIMe JTUH3bI U CUCTEMBI JINH3.
Ilpumensams GopMyTy TOHKOM JIMH3bI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

B TOHKOM PacCEeUBAIOLLIEH JIUH3E,
M300paKeHrue TOUKHU U OTpe3Ka MPSIMOH
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xo1 ydeit

4yepe3 pacCenBaIOIILYIO JIMH3Y,

a TaKK€ B CUCTEME, COCTOSIIICH

13 COOMpArOIIEH U pacCenBaroIIeH JTUH3
IpU UX PA3TMYHOM B3aUMHOM
PaCIIONOKEHUU U UHMEPNPEMUPO8ams
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJTHBI JIA3€PHOTO
W3IIYYCHHS C TOMOIIIBIO
cxeMsl FOnra

(mpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHbIC HCTOUHUKH.
VcinoBusa HaOIIOIEHUSA
MaKCHMyMOB U MUHUMYMOB

B MHTEp(PEepEeHIMOHHOMN KapTUHE

OT ABYX KOT'CPCHTHBIX HCTOYHUKOB.

paccenBarollei JINH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIei TUH30M;

2) HAOJIIOJICHUIO PACXOIAIIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
paccenBarolleH JJUH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTUIMHBI.

Hcnonvzosams coOUparolIyro

Y PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaun Ha TOHKHWE
paccenBaroIINe JIMH3bI

Onepupogams NOHAMUAMU:
uHTephEepeHIIHs, UHTEPPEPEHITMOHHAS
KapTHUHA, KOTE€PECHTHBIC HCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
IOnra.

Ymemw 3an1uchIBaTH YCIOBUSA
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[IprmMepsl KJIacCUYECKHUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

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

B KOTOPBIX HAOII01aeTCs
(mpuMeHsIeTCs) SIBJICHUE
uHTepPepeHITun.

IIpumensims yCinoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

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

B uHTEep(depeHunonHoi cxeme FOnra.
Dopmyaupoeams TUIIOTE3Y O BUJIE
UHTEp(HEePEHIIMOHHON KapTUHBI

IPU PA3ITUYHBIX T€OMETPUUECKUX
napamerpax cxembl FOHra.

Hccnedosams nHTEpPEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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Htoro no pazgeny

Pa3nen 3. KBanroBasi pusuka.

3.1

N3yuenune ciektpa
CBETa Pa3IU4HbIX
VCTOYHUKOB

C IOMOIIBIO

T PaKITMOHHON

peteTKy (MPaKkTUKyM)

19

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

Ha TU(PAKIIMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIIBIO CXEMBI
Onra u unmepnpemuposams
MOJTy4YEHHBIEC PE3YIbTATHI.

Onpedensime ITUHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTHUHBI

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

Hcnonv3oe6ams na3epHyIo YKa3Ky,
PYJIETKY, a TakxKe Goybry, OyIaBKU

U HUTKY JJ1g peanu3anuu cxembl KOHra.
Pewams 3a1aun Ha IBYXBOJIIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKkImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3antuchIBaTh yCI0BUA
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N3nyyeHne u noriaomeHne
(OTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl ClieKTpoB.

Cnekrpockon

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

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEpEX0/Ie aTOMa C OJHOTO YPOBHS
SHEPTruU Ha JPYrou, coOnparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3JIyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKLUOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y MIOKa3bIBaTh HA HEW Pa3HOCTh X0/1a.

Dopmynruposeams TUIIOTE3Y O BUIE
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CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON IPUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HON
OPUPOABL U UHMEPRPEMUPOBANb
NOJIyYECHHBIE PE3YJIbTATHI.
Onpeoename NIVHBI BOJIH U3TYyYEHUS
Pa3IMYHBIX UCTOUYHUKOB

10 pe3yJibTaTaM HaOJIt0IeHUs
TUGPAKIIMOHHON KapTUHBI,

naBaeMoil qudpaKkIMOHHON PEIIECTKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJINYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peueTky, (poHapp ¢ JamMnou
HaKaJMBaHUs, CBETOUOIHBIN (POHAPB,
ra3opaspsaHylo JaMily, 1uadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum 0 manenuu ceera
Pa3IMYHOr0 CIEKTPAIBHOTO COCTaBa

Ha TUPPAKITUOHHYIO PEIIETKY
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3.2,

HUccaenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
Yyepes Hero ToKa

(TIpaKTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

U3IydeHusi, GOTOH, SJICKTPOH

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

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHUJIC
IPUHITAI JICHCTBHS CBETOIHO/A,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpueooums npumepvl TPUMECHEHUS
CBETOJINOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTCHCUBHOCTHU
U3JIYYCHHUS CBETOIMO/IA OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHJIBI TIPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemupos8anms
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTHU U3TYYEHUS CBETONO 1A
OT CHJIBI IPOTEKAFOIIETO YePe3 HETO

TOKa (C y4eTOM aOCOIOTHBIX

99



3.3.

Habmonenue
M30MpaTeIbHOCTH
BHYTPCHHETO
dotorddexra k AymHE
BOJTHBI CBETA

(mpaKkTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DHeprus 1 UMNyJbsc (HoToHA.
DoT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 1715 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

Ipumenamo npaBuIIa NOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeoensime XapakTep 3aBUCUMOCTH
MHTEHCUBHOCTH U3JIy4EHUS CBETOANO1A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINO, JIIOKCMETP
(unmu cMapThOH ¢ JaTYUKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
NUTaHUs (UM UCTOYHHK IMOCTOSTHHOTO
HaNpsDKEHUs!, peocTaT U MyJIbTUMETD)
Onepuposams nonamusmu: CBETOINON,
p-N-miepexo/1, 3JIEKTPOH, JIbIpKa, (OTOH,
MHTEHCUBHOCTD U3ITyYEHUS,
dboTorhPexT (BHEIHUI U BHYTPEHHHI ),
(OTOTOK, «KpacHasi FpaHULIA»
dboTtordpdekra.

Ymems 0OBSACHATD B YIIPOILIEHHOM BUJIE

MIPUHIIAN AEHCTBUS CBETOANOAA,
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dopmynupoBath 3aKoHbI HoTOdDDEKTa,
3aMuChIBaTh ypaBHEHUE DUHIIITEHHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuibn Gporodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1pugooums npumeps MPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
Ilpumensams 3akonbl PotodrPdekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyny

JUTSL «kKpacHOM rpaHuIlsdy porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

TIPY TTaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOU JJIVHBL.

Hccnedosams siBneHNE BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
M3Y4YMB 3aBUCUMOCTB CHIIBI (JOTOTOKA

B OCBELIaEMOM CBETOAMO/IE

OT HAIIPpsKCHUS Ha APYTI'OM CBETOAMOL,
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BBINIOJIHAIOIIEM POJIb HCTOYHHUKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HHMKAET TOJIBKO MTPU OCBELIEHUU
€ro CBETOAMOJIOM C JIJTMHOU BOJIHBI,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

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

Pewams 3anaun Ha poTorddexT

Hroro no pazaeny 5
OBIIEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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