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INOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabodasi mporpamMma Kypca BHEYPOUHOU AesATENbHOCTU «OCHOBBI
(bU3UYECKOro AKCIEpUMEHTay (Jajiee — mporpamma) pa3paboTaHa B COOTBETCTBHH C
TpeboBaHUsIMU (eepaIbHOIO TOCYJaPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa
cpennero ob6mero obpazoBanusa (ganmee — ®I'OC COO) [1, 2] u HampaBieHa Ha
opraHuzanuio o0y4deHusi B (PU3UKO-MaTEeMaTUYECKOM Mpoduie B COOTBETCTBHUH C
TpeOoBaHUSAMU (enepanbHOi 00pa30BaTENbHOM MPOTPaMMBI  CPETHET0 OOIIero
obpazoBanus (OOIT COO) [3].

Peanuzanust mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0yYAIOIIMMUCS
IJIaHUPYEeMBbIX  pe3ynbTaToB  ocBoeHua DOII COO, pa3BUTHIO JUYHOCTH
oOy4Jaronuxcs, (GOpPMHUPOBAHUIO UM YAOBIECTBOPEHHUIO HX COIMAIBHO 3HAYMMBIX
MHTEPECOB M TOTPEOHOCTEH, camopeanu3alud OOYydYaroIIMXCS Yepe3 y4yacTHE BO
BHEYPOUHOU nesTeabHOCTH. OHON M3 BO3MOXHBIX (DOPM pean3aliy MporpaMMbI
aBisgeTcss Kpyxkok. Ilporpamma MoKeT peanu30BbIBaTbCA — 00pa3oBaTeNbHOMN
OpraHu3alyeldl CcamMOCTOSATENbHO JMOO HAa OCHOBE B3aUMOJEWUCTBUS C JPYTUMU
OpraHu3alUsIMH, OCYIIECTBIISIONIMMHI 00pa30BaTEIbHYIO ACSITEIbHOCTb.

[Iporpamma Kypca BHEYpOUHOM aAesaTeNbHOCTH «OCHOBBI  (DU3UUECKOTO
AKCIEPUMEHTa» MpelHa3HaueHa s peanuszanuu B 10—11 kimaccax u HampasieHa
HAa  JIOCTWKEHHUE  COOTBETCTBYIOIIUX  pPE3YyJbTaToOB,  CHOPMYIUPOBAHHBIX B
benepaibHOM pabouel mporpamMme 1o yueoOHoMy npeametry «Puznkay (yriyO0neHHbINH
YPOBEHB).

[Tpu u3ydyennu Gpu3nuku Ha yriayOJICHHOM YPOBHE pean3alius YTUX MPUHIIUIIOB
0a3upyeTcsi Ha HCIOJIb30BAHUM CAMOCTOSATEIBHOTO YUYEHHMYECKOrO 3KCIEpHUMEHTa,
BKJIFOYAIOIIETO, B TOM 4YHCJe, paboThl (u3nueckoro mpaktukyma. [Ipu sTom mon
paboTaMM MpakTHKymMa TOHHUMAETCS CaMOCTOSITEIbHOE HCCIEAOBaHUE, KOTOPOE
MIPOBOJIUTCSL TIO0 PYKOBOJACTBY CBEPHYTOTrO, OOOOIIEHHOTO BHIa 0€3 MOIIaroBOM
MHCTPYKIMU. B pe3ynbrare obecnieunBaeTcsl OBIaIeHUE 00Y4YaIOIMMUCS YMEHUSAMHU
MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIIEN0BaTh B3AMMHBIE 3aBUCUMOCTHU
JIBYX (DU3UYECKUX BEJIWYHMH U OCYIIECTBIISITh TMOCTAHOBKY OMBITOB IO IPOBEPKE
MPEMIOKEHHBIX TUNOTE3. Bce 3T0 crmocoOCTBYET NOCTHIKEHHUIO OJHOW M3 OCHOBHBIX
neseil u3ydeHus (GU3MKA Ha YPOBHE CpPEIHETO OO0IIero o0pa3oBaHUs — OBJIAJECHUIO
OOyYaroIIMMHUCS METOJJaMU  CaMOCTOSTEIBHOTO IUJIAHUPOBAaHUS M IPOBEICHUS
(bU3NYEeCKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETANi HHPOPMAIINH, OTIPEICTICHUS

JOCTOBCPHOCTH ITOJYUYCHHOI'O pE€3yJibTaTa.



AKTYyaJIbHOCTh pe€ajM3allid JAHHOW IPOrpaMMBbl OIPENEISIETCS TEM, YTO
€€ OCBOGHME IO3BOJIAET OOydalIMMCS Ha  MPAKTUKE  O3HAKOMUTBCS C
pa3IMuHBIMH (PU3UYECKUMHU SIBICHUAMHU, SKCIEPUMEHTAIBHO H3YYUTHh Pa3IHyuHBIC
duznyeckue 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHYECKHE 3HAHUS, Pa3BUTh
UMEIOLINECS] U NPUOOPECTH HOBBIE NPAKTHUYECKUE YMEHMsS M HaBBIKM B 0O0JacTu
IUTAHUPOBAHMUS, MMOATOTOBKH, IPOBEICHUS, aHAIN3a U UHTEPIPETALNN (PU3NIECKOTO
DKCIIEPUMEHTA.

[TporpaMmMa naer oOydaromMMcs BO3MOKHOCTb HPHOOPECTH MPaKTUUYECKHIM
OIIBIT pabOTHI C 1a0OPATOPHBIM O0OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU ITPHUEMAMHU
UCCIIEIOBATENLCKOM  JIEATENbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HABBIKU OLIEHKU MOTPEIIHOCTEN PE3yIbTAaTOB U3MEPEHUS (PU3NUECKUX
BenuuuH. Peanu3amus nporpaMMbl  CO3JAa€T  yCIOBHA Uil (POPMUPOBAHUS
y 00y4aroumxcsi HeCTaHIapTHOI'O0 KPEaTUBHOTO MBIIUIECHUS, COACHCTBYET pa3BUTHIO
UHAMBUIYAIBHOCTH  CYXJEHUH, (HOpMHpOBaHUIO  KYyJbTYypbl  OOOCHOBAaHHUS
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €T0 BBIPAXKEHUS.

[Iporpamma MokeT OBbITH BOCTpeOOBaHa OOYYAIOIIUMHCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YUYEHUIO (DU3UKHU U MATEMATHKHU, TOTOBSITCS
K YYaCTHIO B OJIMMIIMA/1aX HIKOJLHUKOB 10 (PU3UKE, B paMKaX KOTOPBIX MIPEAyCMOTPEH
MIPAKTUYECKUU TYP.

[TporpaMMma mpecneayer He TOJIbKO 00pa30BaTENbHbIE, HO U BOCIUTATENbHBIC
LEIH, IOCKOJIbKY COOTBETCTBYET HJEE SKOJOTM3aluul W HAee MNPUKIAAHOU
HaIpaBJIEHHOCTHU, KOTOpbIE, B YMCIIE JAPYTUX HJEW, MOJOXKEHbl B OCHOBY Kypca

busuku, nzygaemoro Ha crynenu COOQO.

BapuaHThl peaju3anuu NporpaMMbl 1 (popMbl POBeAeHHs 3AHATHIA

Peanuzammst mporpaMmbl  MpEAIoNiara€T COYETAaHHE PA3IUYHBIX  (opM
IPyNIOBOM paboThI (CAyIMIaHWE JICKIIMH, TUCKYCCHS, MOHTQX JKCICPUMEHTAIBLHBIX
YCTaHOBOK, MPOBEACHUE (PU3NIECKUX U3MEPEHUH MO PyKOBOJICTBOM ITPETO1aBaTEIIS)
U UHIAUBUIYAJTbHONW pa0OThl (BBITIOJIHEHHE CaMOCTOSITENBHBIX pabOT W padoT
paKkTUKyMa, 00pabOTKa U MHTEpIpETaIUsl Pe3yiabTaToB (U3HUECKUX H3MEPEHUM).
Hcnonp3oBanue Takux GopM padOTHI TOMOTAET Pa3BUBATh Y 00yYAIONIUXCs, C OJTHOM
CTOPOHBI, HAaBBIKM BOCTIPUATHS HOBOM HWH(pOpMAnMu TpH pPa3IUIHBIX (opmax
ee Moja4u, a ¢ APYrod CTOPOHBI — aKTUBHOCTH, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayasio. B nenom peanusanus JAaHHOW NOPOrpaMmbl JOJDKHA IOJIOKHUTEIBHO



CKa3bIBaThCS KaK Ha AaKTyaJM3alliy 3HAHWUW, YMEHHUUW W HaBBIKOB OOYYaIOIIUXCS
B paMKax UX MpeanpopecCUOHATbHON TEXHOJIOTUUECKOUN (MHKEHEPHOM ) TOATOTOBKH,
TaK 1 Ha COIUATIbHOM (DOPMUPOBAHUM JINYHOCTH 00YUAIOIIUXCSI.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaX KOTOPBIX MPELYyCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOATEIbHBIE PAOOTHl U pabOTHI MPAKTUKYMA.
B xone caMmocTosiTenbHBIX pabOT oOywarouuecs IoJi KOHTPOJEM MpernoaaBaTes
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT OMPECICHHBIC YMEHUS U HaBBIKU. PabOTHI
MpaKTUKyMa  TIOJIpa3yMEBAIOT  CaMOCTOSITEIbHOE  pelIeHHuE  O0y4YaroIUMHUCS
HKCIIEPUMEHTAIBHBIX (U3HUECKUX 3a/1a4. TeMaTrka paboT MpakTUKyMa U MOPSIIOK MX
CJIEZIOBaHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUYECKOrO IUIAHUPOBAHUA (enepabHON
paboueli mporpaMmsl 1o yueOHoMy TipeameTy «Pusukay (yriryOJIeHHbIN ypOBEHbD).

[Iporpamma paccunTaHa Ha peaqu3alyi0 B TEYEHUE JBYX JET OoOydyeHUs B
10—11 xiaccax mpu NpoBEACHUH 3aHATUI OJIMH pa3 B HEJIEII0 00BEMOM 2 Yac KaxKJIo€.
[To ycMOTpeHHIO yduTensi TMOPSJIOK CIEAOBAHUS 3aHATHA MOXET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOUEHBI.

JlotyckaeTcst peanu3aliysi 4aCTH MPOrpaMMbl B TEYEHHE OJTHOTO y4eOHOTO0 rojia —
J1s1 o0yuaromuxcst Tojbko 10-ro unu tonbko 11-ro kimacca. OHaKO B ATOM Cilydae
npu pabore ¢ oOyuaromuMmucs 11-ro kimacca peKOMEHIYETCs HAUMHATh U3JI0KCHHE
y4eOHOro Marepuana C TMpPOBEICHUS 3aHSATUM, HANpaBICHHBIX HA OCBOCHHE
0Oy4aroIIMMKCS OCHOBHBIX TPUEMOB U METOJI0B 00PabOTKH PE3YNbTATOB (PU3UUECKUX
U3MEPEHUN W OLEHKM mnorpemHocted. s 3Toro pexkomeHayercsa: 1) mpoBecTu B
kiacce 3aHsATus Ne 1, No 3 u Ne 5 u3 nporpammer 10-ro kiacca; 2) 3a1ath Ha JI0M
BbINIOTHEHUE 3aaHuii Ne 2, No 4 1 Ne 6 u3 mporpammsl 10-ro kitacca; 3) B JabHEHIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUYUTENS,
Kakue-n0o0 Tpu 3aHsaTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3mokHO Takke ocBoeHue o0ydarommmucs 11-ro kimacca mostHoN mporpaMmbl
IIPY YCIIOBUM TPOBEJICHUS 3aHATHH JIBa pa3a B HEICII0 00beMOM 2 Haca KaxJioe.

Psan pabGor mpakTukymMa (Ha YCMOTpPEHHE YYMTEINs) MOXET OBITh 3aJlaH
oOydJaronmmMmMcsi Ha JOM [IJIi CaMOCTOSITEIbHOTO BBIMIOJHEHHS C TOCIEAYIOIINM

KOHTPOJIEM U 06CY)KJICHI/ICM MOJIYYCHHEIX PE3YJIbTATOB.

B3aumocBsassb ¢ peaepanbHoil padoyeil MPOrpaMmoil BOCIMTAHUS
[Iporpamma pa3paboTraHa ¢ ydeToM peKoMeHaalui denepaibHoil padodeit
MIPOrpaMMbl BOCHUTAaHUSA. B 4aCTHOCTH, OHA YUYUTBHIBAET MCUXOJIOTO-TIEAArOTUYECKHE

0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTErOPHH 00YYarOIIUXCS.



[IporpaMma COOTBETCTBYET TaKUM IEJISIM BOCIUTaHUS OOy4aroluxcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBHM JIJIsi CAMOOIIPEICIICHUS U COIIMAIU3AIUH.

[Iporpamma CONEWCTBYET PEHNICHUIO CIEAYIOMMX  33Ja4  BOCHUTAHUA
OOy4arolMXcsi: yCBOGHHE 3HAaHUHM, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaJUIIMi, KOTOPbIE BEIPA00OTAI0 pOCCUiickoe 001IecTBO; POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHUA K OTUM  HOpMaMm, I[IEHHOCTAM; MPUOOpETeHUE
COOTBETCTBYIOIIETO ’TUM HOPMaM, [ICHHOCTSAM, TPATUIUSAM COLUOKYIBTYPHOTO OIBITA

MOBE/ICHUS, OOIIEHUS, MEXIMYHOCTHBIX M COLIMAJIbHBIX OTHOIICHHMA, MPUMEHEHUS
MOJIyYEHHBIX  3HAHWUW;  JOCTMKEHUE  JIMYHOCTHBIX  pE3yJbTaTOB  OCBOEHMS
oO1eoOpaszoBarenbHOl nporpamMmbl 1o ¢usuke B coorBerctBuu ¢ GI'OC COO.

[Tporpamma COOTBETCTBYET CIIEAYIOIIUM OCHOBHBIM HAalpaBJICHUSM BOCIUTAHUSI.

1) TpynoBoe BOCHUTaHME — BOCHUTAHHE YBAXKEHUSA K TPYyAY, TPYIALIMMCS,
pe3ynbTaTam Tpyaa (CBOEro M JpYyrux JIIOJEH), OpUEHTauus Ha TPYAOBYIO
NeSATEIbHOCTbD, MOJIyYeHUE npodeccun, JUYHOCTHOE CaMOBBIPAKEHUE
B IPOAYKTHMBHOM, HPABCTBEHHO JIOCTOMHOM TpyZ€ B pPOCCUHCKOM OOIIECTBE,
JOCTUKEHHE BBIIAIOIIUXCS PE3YJbTaTOB B MPOPECCHOHATBHON JI€ATEIbHOCTH.
[leneBbIMU OpUEHTHpPAMU SBISAIOTCA: (HOPMHpPOBAHME OCO3HAHHOW T'OTOBHOCTU K
MOJIYYEHUIO MPOQPECCHOHATIBHOTO 00pa30BaHUsl, HENPEPHIBHOMY OOpa30BaHUIO B
TEYEHUE >KU3HU KaK YCIOBUIO YCIEIIHON NpodecCHOHaIbHOM M OOIIECTBEHHOM
NeSATEeIbHOCTH; TIOHMMaHWe crhenudukd camooOpa3oBaHus M TpodecCHOHATHLHOM
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YUUTHCS U TPYJIUTHCS B COBPEMEHHOM 00I1I€CTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HaHHBIH BbIOOp cdepbl MNpodecCHOHANTBHON TPYAOBOM  JEATEIHHOCTH B
POCCUNCKOM OOIIIECTBE C YUETOM JIMUHBIX KU3HEHHBIX TJIaHOB, MOTPEOHOCTEN CBOEH
CeMbH, 00IIEeCTBA.

2) DKOJIOTMYECKOe BOCHUTaHUE — (OPMHUPOBAHUE IKOJIOTMUECKOU KYJIBTYpHI,
OTBETCTBEHHOTO, OEPEKHOT0 OTHOIICHUS K MPUPOJIE, OKPYKAIOUIEH Cpe/ie Ha OCHOBE
POCCHUHCKHUX TpPaJWLIMOHHBIX JYXOBHBIX IIEHHOCTEH, HAaBBIKOB OXpPAaHbI, 3allUTHI,
BOCCTAHOBJIEHUS] NIPUPOJBI, OKpYXKarolen cpeabl. L{eneBbIM OpUEHTUPOM SIBIISIETCS
0CO3HaHUE HEOOXOIUMOCTH MPUMEHEHHS 3HaHUS €CTECTBEHHBIX U COLMAIBbHBIX HAYK
JUIS.  pasyMHOT0, OEpeXJIMBOTO MPUPOIONOJIB30BAHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBRE.

3) LleHHOCTH HAYy4YHOT'O MO3HAHUS — BOCIUTAHUE CTPEMIICHUS K TO3HAHUIO ce0s

U JIpyTUX JIIOJIeH, MPUPOJsl U OOIIecTBa, K TMOJYYEHUIO 3HAHUM, KaueCTBEHHOTO
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o0pa30BaHMsI C yY4E€TOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX IMOTPEOHOCTEM.
[leneBbIMU OpUEHTHpPAMU SBJSIOTCS: (OPMUPOBAHUE JEATEIBHO BBIPAKEHHOTO
MO3HABATEIILHOTO MHTEpeca B 00MacTh (QU3MKU C YYETOM CBOUX HWHTEPECOB,
CIOCOOHOCTEH, HOCTH)KCHUI; TOMyuyeHUE MPEACTABICHUN O COBPEMEHHOW HayudHOM
KapTUHE MHpa, O JOCTWKCHHAX HAyKW W TEXHUKH, O 3HAYCHUM HAYKU B KU3HHU
poccuiickoro oOuiecTBa, 00ecreyeHu ero 0e30MacHOCTH; NMPUOOPETEHUE HABBIKOB
KPUTHUYECKOIO MBILIUIEHUS], ONPENENICHUs JOCTOBEPHOM HayyHOW HH(pOpMaluu M
KPUTHKHA AaHTHUHAYYHBIX IPEACTABICHUW;, pAa3BUTHE W IPUMEHEHUE HAaBBIKOB
HAOJIOZICHNS, HAKOIUIEHHS] M CHUCTEMaTu3aluu (akToOB, OCMBICIEHHUS OINbITA B

GCTGCTBGHHO-Hay‘{HOﬁ obOiactn ITIO3HaHMHA, HCCHGHOB&TGHLCKOﬁ JCATCIBbHOCTH.

Ocob0enHocTH padoThI yunTe sl 110 POrpamMme

[Tpu peanuzanuu 1aHHOW MPOTpPaMMBI 3aja4a YIUTEISI COCTOUT B TOM, UTOOBI
CO3/1aTh yCIIOBUS AJIsl YCBOSHUS 00yUJalOIIMMUCS HOBBIX 3HAHHA, TPUOOPETEHUST MMU
HOBBIX yMEHUN W 3aKpEIJICHUS HABBIKOB, HEOOXOAMMBIX [IJISi IMPOBEIACHUS
buU3NYEeCKUX SKCIEPUMEHTOB U aHAJIN3a MOJIYYECHHBIX PE3yJIbTaTOB.

Jlnst peiieHuss 9TOM 3aadyd HEOOXOJAMMO Haluyue B KaOWHETe (U3UKHU
00OpyIOBaHUs, KOMIUICKTYIOIIUX M PACXOIHBIX MaTEpUANOB, TPEOYIOIIMXCS IS
IIPOBEICHHS CAMOCTOSITENIBHBIX pa0doT U padoT nmpakTukyma. [lepeuens npenmaraeMbix
pabotr cdopMupoBaH TakuM 00pa3oM, YTO TIOJATOTOBKAaK WX MPOBEIACHUIO
HE JIOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPYyAHEHUN — BCE HEOOXOAMMOE IS
peanu3anuy MporpaMMbl, KaK MPaBUiIo, MO0 HAXOIUTCS B KabuHeTe (GU3uKu, JI0o
JIOCTYITHO B TTOBCETHEBHOM OBITOBOM OOUXO/IE.

[lepen HavanmoM 3aHITUHA YUHUTENK) PEKOMEHAYETCA CaMOCTOSTEIbHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3a/laHus, CaMOCTOATEIbHBIE pabOThl U PabOTHI
MPaKTUKYMa, KOTOPbIE JOJKHBI OYIyT BRIMOJIHATH 00ydarouecs. IT0 1acT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOJKHBIE TEXHMUYECKHE TMPOOJIEMBI,
HO W TIOJYYUTh KOHTPOJIBHBIE PE3ybTaThl M3MEPEHUN U MX 00pabOTKU, KOTOPHIC
MOHAMOO0SATCA NJisi JallbHEWIEed TPOBEPKHM TPABWIBHOCTHA BBIMOJHEHUS PadoT
00yJarouMHUCS.

[TockonmbKy OJHMM W3 THABHBIX pPE3yJbTAaTOB pabOTHl YUYUTENs B paMKax
BHEYPOYHOH JIeATEIHHOCTH SBISETCS TUYHOCTHOE PA3BUTHE O0YUAIOIINXCS, YUUTEIIO
PEKOMEHyeTCsl TPU TMPOBEJACHUU 3aHATUN TIO0 TPOrpaMMe aKTUBHO YYacTBOBATh
B JIEATETLHOCTH OOYyYalONIMXCsA, KOHTPOJUPOBATh XOJ BBIMIOJHEHUS WMH

IKCIIEPUMEHTAIbHOW pPAa0OTHI, HAMNpaBisATh W KOPPEKTUPOBAThH HUX JCHCTBHS,
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CBOCBPEMEHHO  yKa3blBaTh HAa  OMIMOKM W  HEJOYETHl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPABUJIbHBIE CIIOCOOBI BBITIOJHEHHS MPAKTUYECKOW paboThI,
00Cy’KJaTh IPUYMHBI U BO3MOKHBIE MTOCIEACTBHSI JOIyCKaeMbIX olnOOK. Bo Bpems
3aHATUA  HEOOXOAMMO  MOAJEPKMBaTh  JOOpOXKENIaTeslbHYI0  aTtMochepy
COTPYAHUYECTBA.

VYuurento caenyeT yuuThIBaTh, YTO JJOTUKA OCBOCHMSI IPOTPAaMMBbI IIPEATIONATaeT
nociieI0BaTeIbHOE U3YyUeHHEe MaTepuaia — cHadajaa o0ydJaromuecs JOMKHBI OCBOUTD
0a30Bble MPUEMBI U METOABl MPOBEACHHUS (DU3MUECKUX H3MEPEHUH H 00pabOTKH
MOJTy4aeMbIX PE3yJbTaTOB, a YK€ 3aTeM MPUMEHSITh WX Ha MPAKTHUKE MO CXEME «OT
OpOCTOrO0 K CIOXHOMY». [loToMy mnpuMmepHas cxema HpOBEIEHHUS 3aHATHH IO
IporpaMMe MOKET ObITh CIEAYIOLIEH:

1) oObsicCHEeHHE TEOPETUUECKOT0 MaTepralia o TeMe;

2) NOArOTOBKAa K BBINOJHEHHUIO CAMOCTOSATEIBHOM padOThl WA PabOThI
NpaKTUKyMa — OOCYXJACHHE 3aJaHusl, YCTPOICTBA SKCIIEPUMEHTAIFHON yCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOro Marepuala, IPUEMOB U METONOB MPSMBIX
HKCIEPUMEHTAIbHBIX U3MEPEHHM, clIOCO00B UX 00PabOTKU U OLIEHKU MOTPEIIHOCTEN
VU3MEPEHNUN;

3) mpoBeleHHE CaMOCTOATENbHON padOThI WM pabOThI MPAKTUKYMa, KOHTPOJIb
MPABIJILHOCTH MTPOBEICHUS N3MEPECHHUIA;

4) oOpaboTka  TMOJYYEHHBIX  JKCIEPUMEHTAJIbHBIX  JIAaHHBIX,  OIIEHKAa
IIOIPEIIHOCTEM;

5) oOcyxIeHne pe3yJbTaToB OOpPaOOTKH IOJYYEHHBIX SKCIIEPHMEHTAIBHBIX
JAaHHBIX U MIPOBEPKA UX MPABUIBHOCTH.

B ciiydyae HexXBaTKM BpeMEHH Ha peajn3aliio B Kiiacce MyHKTa 4 JaHHON CXEMbI
pPEKOMEHIyeTCsl  MPEMAJIOKUTh  O0OyYarolMMCS — BBIIIOJIHUTH ~ COOTBETCTBYIOIINE
NEHCTBUSL IOMa, a MyHKT 5 peann3oBaTh B Hauaje CIEIYIOMIET0 3aHSTHS, JIUOO
IPOBECTU HEOOXOIMMBbIE 00CYKIEHUS C 00YUAIOIIMMUCS B MOPSIIKE MHANBUAYATbHON

paboTHI.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU
«OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHHN TIPO®PUTB)»

10 KUIIACC

3ansTue 1. IlorpemiHocTH B IKCIIEPUMEHTE

Jexkyua «llorpemHocT mpsAMBIX U3MepeHHit». OOcyxkmaercs mpupona
BO3HUKHOBEHUS ITOIPEIIHOCTEN, METOIBI X MUHUMU3ALMU U OLICHKH.

Jekyua «IlorpeIHOCTH KOCBEHHBIX U3MepeHui». OOCYKIaroTcsd METO[bI
Y IIPUEMBI OIIEHKH MOTPENIHOCTEN KOCBEHHBIX N3MEPEHHU.

Hcnonvsyemvie mamepuansi: [4], 9acts 1.

3ansaTue 2. OueHka NOrpemHOCTel NPAMBIX M KOCBEHHBIX H3MepPeHu i
Camocmoamenvnaa paboma «OUEHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN

IO pe3yNbTaTaM MPSMBIX U3MEPEHUIN.

3ansaTne 3.  Ycpeanenue — m3mepenuid.  Ciy4aiiHasik = NOIPELIHOCTb.
Kunemarunyeckue usmepeHust

Jexyuna «CiryqaiiHple IOTPEIIHOCTHY. B COOTBETCTBUM € yPOBHEM MOATOTOBKHU
oOy4Jaronmxcs U JOCTYIHBIM 000pYJIOBaHUEM MOXET OBbITh IPOBE/ICHA OJJHA U3 ABYX
paboT mpaKTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOD CKOPOCTb
JIBUKEHMSI 3EPHBIIIKA MIIIeHa B OyTHUIKE C BOJOM.

Obopyoosanue. 1lmeHo, HamNoOJHEHHAass BOJOM IUIACTUKOBasi OYyThLIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamxoe onucanue pewenus. IlpoBoauTCcs cepusi SKCIEPUMEHTOB IO
M3MEPEHUIO C TTIOMOIIBI0 CEKYHA0MEpPa BPEMEHHU MPOXOKICHUS 3€PHBIIIKOM TMIIEHA B
TOJIIIE BOJbI HEKOTOPOro (DMKCHUPOBAHHOIO PACCTOSHUS BJOJIb BEPTUKAJIM.
Beruucnsiercss  cpenHee BpeMsl  IBMODKEHHMS 3€peH. PaccuuThIBaeTCs  CpelHss
YCTaHOBUBLIASICSA CKOPOCTh 3TOTO ABMKEHUS. OI[EHUBAETCS MOTPEUTHOCTD.

Onucanue cxodxceli pabomvl NpakmukKyma: BCEPOCCUMCKas OJIMMIIMAIA

HIKOJIBHUKOB MO (u3KKe, peruoHabHbii 3tan 2023 1., 3agaya «IlmeHo u BA3KOCTH»
[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobepuTe yCTAaHOBKY JJIS 3allyCKa IIapuKa B IOJET C HEKOTOPOMH
BBICOTHI C (DMKCHpPOBAaHHOW TOPH3OHTAJIBHOW HAvyalbHOW cKopocThio. Hcciemyiite
3aBHCHUMOCTh BEPTHUKAIBbHOM W TOPU3OHTAJIBHOW KOOpPJAMHAT IIapuUKa MpHU TOJETe.
Omnpenennure CKOPOCTH MIAPUKa B HAYAJIE MOJIETA.

Obopyoosanue. CranbHONM IapUK, MYCKOBOE YCTPONCTBO  (OTPE30K
AIFOMHUHHMEBOTO MPOQUIIsA, MATHUT HEOAUMOBBIH, /IBa CTaJbHBIX IIAPUKA), IITATUB C
Jankou u MyQToii, MaJsipHBIA CKOTY, pyJieTKa, KOMUpOBaibHas Oymara.

Kpamkoe onucanue pewenus. OcyuiecTBisieTcs cOOpka MyCKOBOM yCTaHOBKH.
[TpoBoauTCS Cepusi IKCHEPUMEHTOB MO 3aMyCKy IIapuKa B TOJET U H3MEPEHUIO
KOOpAMHAT MaJeHHs IapruKa OTHOCUTENHHO TOUKH cOpoca. [1o momydeHHbIM TaHHBIM
paccuuThIBaeTCA HaYallbHASI CKOPOCTH MOJIeTa MIapUKa.

Onucanue cxooicel pabomvl NPAKMUKymMa: MEXIyHApOJHAS OJHMMIIHAA IO

skcrnepumenTanbHon pusuke 2021 1., 3amaua «[lymka» [11].

3ansTue 4. [Ipocreiine reoMmeTrpuyecKie u3MepeHust

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIUHY MPOBOJIOKH
Y BHEIIHUI IMaMETP UTJIbL, IIONIalb HAPUCOBAHHOM Ha IKcTe OyMaru purypsl, 00bem
opycka. O1ieHUTe MOTrPEITHOCTH.

Obopyoosanue. 1lpoBonoka, urjia oT mMOpUia (CO CTOYEHHBIM OCTPHUEM),
n3o0paxeHue (GpUrypnl cioxHOM (GopMbl Ha pa3IMHOBAHHOW KBajparamu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, I TaHTCHITUPKYJIb.

Kpamxoe onucanue pewenus. IlpoBoasTcss u3MepeHus: TOIIIMHBI TPOBOJIOKU
METOOM psoB. IIpoBoauTCS U3MEpEHUE AUAMETPA UIJIbl METOJIOM IPOKATHIBAHUS.
[TpoBonuTCcs u3mepenue miomaan GuUrypsl METOJIOM MOICUETa TUIOMAAN 10 KJIETKaM
CeTKH u3BecTHOro mara. [IpoBoautcs usmepenue rabaputoB Opycka U BbIUKCICHHE
ero oObema. OleHHBAEeTCS TMOrPEIIHOCTh HW3MEPEHHbIX BeNMMUYUH. [IpoBoautcs

IMPOBCPKA MMPaBUJIbHOCTH U3MCPCHUSA JUAMETPA UIJIbI C IIOMOIIBIO HITAHTCHIUPKYJIA.

3ansaTue S. I'paduxku 3KcHEepMMEHTAJNBHBLIX 3aBucuMocreil. I['paduueckast
00padoTKa TaHHBIX
Jdexkuua «Odopmiienne TpaduKOB SKCIEPUMEHTATBHBIX  3aBHUCHUMOCTEH.

['padrueckas 00pabOTKA TAHHBIXY.
10



OOcyxnaoTcs OCHOBHBIE MpaBmiia O(GOpPMIICHUS TpapUKOB 3aBUCUMOCTEH
(U3MYECKUX BEJIMYUH APYT OT ApyTa.

Camocmosamenvnan padoma «lloctpoenne TpadukoB B COOTBETCTBUU C
W3YYEHHBIMH MPABUJIAMHU € UCIIOJIb30BAHUEM T'OTOBBIX TAOJIHI] C JAHHBIMU.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHmauuu l[leHTpanbHOMU
IPEeIMETHO-METOINYECKOM KOMHUCCUHU IO OLEHHWBAaHUIO OQopMIiIeHHs TpadUKOB HA

MPAKTUYECKUX Typax BCEPOCCUUCKON OMMMIINAIbI IIKOJIBHUKOB 10 pu3uke [12].

3ansaTue 6. O0OpadoTKka HeJIMHEMHBIX 3aBHCHUMOCTEH: JIMHeApU3alus, Mojacyer
IUIOIIAJAU MO IPA(PUKOM, MOCTPOCHUE KACATEJbHBIX K rpaduKy

Jexkyua «Jluneapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U JApyrue
rpaduueckue crnocoobl 00pabOTKU JaHHBIXY.

OOcykmaeTcss ~ METOJ ~ 3aMEeHbl  TMEPEeMEHHBIX  NpU  JIMHEeAapU3aluU
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTEN. OOCyxmaeTcss (QU3NYeCKUi CMBICT TLIOIIAN

1o/ rpa)MKOM M YIioBOro Ko3puuueHTa KacaTeabHON K rpaduky.

3ansaTue 7. W3MepeHue 3aBUCMMOCTH KOOPAMHATHI TPaHHUIBI 00JIACTH
HAMOKAHUS OT BpeMeHU. JInHeapuzanusi 3aBUCUMOCTH

Ilpakmukym

3aoanue. BoipexbTe N3 OyMakHOU candeTKu JICHTY AauHoi 30 CM U MUPUHOU
2-3 cM. OmycTuTe KOHel 0yMa)KHOM JIEHTHI B BOJLY U BKJIIIOUUTE CeKyHaomep. M3yunTte
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenennute xapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OyMaxHbie caneTku, pyieTka, yamnika [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO H3YYEHHIO JIBHXKEHUS
IpaHUIIBl HAMOKaHUs OymakHoU canderku. Mcmonp3yeTcs 3aMeHa MepeMeHHBIX JUIs
JUHEapHu3allid 3aBUCUMOCTH M TIOCTPOCHHUS JHMHEHHOTO Tpaduka, KOTOPHIM
BITOCJICICTBHUH MO3BOJIACT CYAUTHh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomwul npaxmuxyma: [5], 3amaua Ne 32 «Hamoxanue

TKaHW.

3ansTue 8. U3yuenue ynpyroro rucrepesuca
Ipakmuxym
3aodanue. 3aKkpenuTe C MOMOILBIO 32)KUMa JIMHEWKY Ha cToJie. [IpoeHbre nyxKy

3aKuMa B KOJIBIIO OaHKOBCKOM PE3UHKHU. 38.H€1'[I/IT€ KpPHOYKOM JUHaMOMCTpa KOJIbIIO

11



pe3uHKH. M3MepbTe 3aBUCMMOCTH [IJIMHBI PE3UHKHA OT PACTATUBAIOLIEH CHUJIIBI MIPU
Harpys3ke (pactsbkeHuun) u pasrpyske. [Iposeaute usmepenus c¢ marom B 0,5 H, mpu
KaXI0M u3MepeHun penaite 3aaepxkky B 30 c. Iloctpoiite rpadux n3mepeHHOI
3aBUCUMOCTH, ONUIIMTE €€ Xapakrep. CrenailTe NpearoNoXKEeHUs O MPHYMHAX
HaOro1aeMoi 3aBUCMMOCTH. PaccuuTaiiTe, B KakuxX npejenax JeKUT KodIPPUIIUEHT
KECTKOCTH PE3MHOBOrO KOJbLIA. MCHonb3ys IOTy4YEHHBIE [IaHHBIE, PACCUMTAWTE,
KaKyI0 3HEPTHUIO MOTJIOTHIIA PE3UHKA 33 BPEMS ITPOBEACHUS N3MEPEHHUI.

Obopyoosanue. JIuneiika, 3aXUM, JUHAMOMETp C TpenenoM u3Mmepenuit 5 H,
PE3UHOBOE KOJIBIIO (pe3UHKa /1711 0aHKHOT), CEKYHAOMED.

Kpamrxoe onucanue pewienus. BpIIOIHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CUJIBI YIPYTOCTH PE3NHOBOTO KOJIBIIA OT €0 JJIMHBI ITPU OCTENIEHHOM YBEIUYEHUN U
Py TOCTENEHHOM YMEHBIICHHH pacTiruBaronieil cuibl. HaOmromaercs siBieHue
yIpPYroro rucrepesuca. JIBe MOJy4YEHHBIE 3KCIEPUMEHTAIbHBIE 3aBUCUMOCTH

HaHOCATCA Ha OAUH Fpa(l)I/IK HpOBO,Z[I/ITCH AHAJIN3 IIOJIYUYCHHBIX PC3YJIbTATOB.

3ansarue 9. HaxoxaeHue Macchbl JIMHEHKH W WIIPHIA ¢ [OMOLIBIO
YPABHOBEIIMBAHUSA pblUara

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaldbHOW TOYHOCTBIO MacCy IINPULIA U MacCy
JIMHEWKHU.

Obopyoosanue. npui o0bemom 20 MJ1, TUHENKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIy JTUHEWKH, KOTOpasi MCMOJIb3YETCS B
KaueCTBE phbluara, MoABEUIMBAETCS MMpHIl. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKHU OTIOPHI yPABHOBEILIEHHOTO phluara oT 00beMa BobI B mimpuiie. [1o momyyeHHbIM
JTAHHBIM OMPEAEIISIIOTCS Macca IIIPUIa U Macca JIMHEHKH.

Onucanue cxodceti pabomuvl nNpaKmMuKyma.: peruOHAIBHBIN 3TaIl OJTUMITAAIIBI UM.

Jx. K. Makcgemnna o ¢usuke, 2014 r., 8 kiacc, 3ama4a «HeecTpyKTHBHBIN aHATTN3Y.

3ansaTue 10. U3mepenne ko3¢ dpuuneHTa JHEPreTUHIECKUX MOTEPh MPH OTCKOKE
IAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. IlpoBeauTe MCClIEIOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKAa IIApHKa
MOCJIE COYJapeHHsl ¢ MOBEPXHOCTBHIO CTOJa OT BBICOTHI cOpoca. [IpoBeauTe OmbIT

M ABYX TUIIOB IIAPHUKOB. OHpCI[CJII/ITC XapaKTep 3aBUCUMOCTH.
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Obopyoosanue. lapuk s HACTOJBHOIO TEHHHUCA, PE3MHOBBIA MIAPUK
«TIOTIPBITYHY, PYJETKa, MAJIIPHBIN CKOTY.

Kpamroe onucanue pewenus. TIpoBOIUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCJE COYAAPEHHUS C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJNA B
3aBHCHMOCTH OT BBICOTHI cOpoca. Mi3MepeHust mpoBOASTCS ISl ABYX THUIIOB IIAPHKOB.
JInst pe3uHOBOrO IIapHKa 3aBUCUMOCTH SIBIISIETCA MPAMOW MPONOPLUUOHAIBHOCTHIO,
JUISL [IapvKa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTh HE SBISETCS TaKOBOM.

O6CY>K,ZI&IOTC5I BO3MOJKHBIC ITPUYUHBI ITIOJIYUYCHHBIX PC3YJIBTATOB.

3ansaTue 11. Onpenesienne TeNJI0EMKOCTH TBEPAOT0 TeJia
Ilpakmukym
3aoanue. Onipenenure ¢ MAaKCUMaJIbHON TOYHOCTHIO TETNIOEMKOCTh TPY3HUKA.
Obopyoosanue. I'py3uk maccoit 50 r, ctakad 00bemom 0,2 J1 ¢ BOJI0i KOMHATHOM
TeMIepaTypbl, EMKOCTb C TOpsiYEH BOIOM, ABA TEpMOMETpa, candeTKu, MOJHOC, HUTh.
Kpamxoe onucanue pewenus. ITIpoOBOJUTCS OMBIT 110 U3MEPEHUIO TEIIIOEMKOCTH
rpy3MKa METOJIOM II€PEHOCa €ro M3 XOJOJHOW BOIbI B TopsAuyro. OueHuBaercs
M3MEHEHHE TeMIEepPaTypbl XOJOIHON BOJBI 33 CUET MOJYUYEHHUs KOJUYECTBA TETUIOTHI

OT rOpsIYETo IPy3UKa.

3ansaTue 12. U3MepeHue TeMmneparypbl PyK JKCHEPUMEHTATOPA M JAaBJICHHS,
KOTOpPOE MOI'YT CO31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenutre BHyTpeHHee ceueHue TpyOku. Ilojmcoenunurte k
mmnpuiry oobemMom 20 Mt TpyOKy ¢ TIOMEIIEHHOM B Hee Karjiei BO/Ibl. 3aKMUTE IITTPHUIL
B JIQJIOHAX W HarpeBaiiTe ero TakuM oOpa3oM B TeueHue S5 MUHyT. M3MepbTe
nepeMenieHre Karm 1o TpyOke. Mcmonb3ys mMoigydeHHbIE [JaHHBIEC, OLICHUTE
TEMIIEpaTypy pYyK 3KcnepumeHtartopa. 2) JloKauTech, Korga MIIPHUL] CHOBA HMPUMET
KOMHaTHYIO0 Temreparypy. BayBas Bo3ayx B cBOOOIHBIN KOHEI TPyOKH, U3MEphTE
MEPEMEILICHNE KAl [TPY MAKCUMAJIBHOM JIaBJICHUU BO3/1yXa, CO3[1aBAEMOM Ha KOHIIE
TpyOku. Mcnonb3yst mosiy4eHHbIE TaHHbIE, OIIEHUTE JaBJICHUE, KOTOPOE MOTYT CO3/1aTh
JIETKHAE 3KCIIEPUMEHTATOPA.

Obopyoosanue. lnpun oobemom 20 mi, TpyOka OT UH(PY3UOHHON CHUCTEMBI,

BOJIa, JINHENKA, CEKYHAOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiy oobemom 20 M1 ToAcOeTMHSAETCS
TpyOKa ¢ MOMeIeHHOM B Hee Karuieit Bojsl. [Lnpui HarpeBaeTcs pykamu, U3MepsieTcs
nepeMeIieHne Kamm mo Tpyoke. Ha ocHOBe JaHHBIX O cedyeHUU TPYOKU B oOBeMe
BO3/yXa B IINPUIE PACCUUTHIBACTCS TeMIlepaTypa pyK 3KCIEPUMEHTATOpAa.
2) Hcnonws3ys Ty K€ YCTAHOBKY, JKCIEPUMEHTATOP CO3/a€T [aBJICHUE BHYTPU
cBOOOHOTrO KOoHIAa TpyOku. Kammnsi Bojwsl mepememaercs mno Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEUICHUHU OIEHUBAETCS JaBJICHHE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxoxceil pabomsl npakmukyma: 1) B3aKIIOYUTENbHBIA ATal
BCEPOCCUMCKON OJIMMITUAIbI IIKOJABHUKOB, 2023 1., 10 kiacc, 3agaua « HachleHHbIM

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPpPexTuBHbIil KOIPPUUMEHT KEeCTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBoJsioku ¢ noMmombI0 peiyara. OnpeaesieHue npeaesa ynpyrom
nepopmanmu

Ilpakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAYJIh FOHTa MPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ IByMs JamKaMu, MIPOBOJIOKA, JIMHEHKA JepeBsSHHAsS
nnuHou 50 M, rpy3sl Maccol 1o S0 T, 1Ba KaHUEISIPCKUX 3aKHAMa.

Kpamkoe onucanue pewenus. JInHelika MOABEIIMBAETCA HA IPOBOJIOKE TaK,
YTOOBI OMYYUIICS CUIILHO HEPABHOIUICUUH phiuar. biIvmkHUI K TOUKE MoBeca KOHEIl
TOPU30HTAIBHOM JIMHEMKHU OMMPAETCS CHU3Y Ha JIANKy ITatuBa. K Apyromy KOHILY
JMHEWKU TMOJIBEIINBAIOTCS Tpy3bl. M3MepsieTcss 3aBUCHUMOCTh CMEIICHUS KOHIA
JIMHENKH, K KOTOPOMY TOJBENIMBAIOTCS IPYy3bl, OT UX CYMMAapHOW Macchl. Ha ocHOBe
MOJTYYEHHBIX JAHHBIX U TEOMETPUYECKUX MapaMeTpOB YCTAHOBKH PaCCUUTHIBACTCS
MoxyJib FOHra nmpoBoJioku.

Onucanue cxodicell pabomoel npakmuxyma: [6], 3amaga Ne 9.30.

3ansaTue 14. U3mepenne ko3 puumeHTa MOBEPXHOCTHOIO HATSIKEHUS METOA0M
OTPbIBA

Ipakmukym

3adanue. llpunmymaiite cmoco0d wu3MEpeHHUs CUJIbI, KOTOPYIO TpelyeTcs
IPUJIOKUTH K NMPOBOJOYHOW paMKe Ul TOro, 4TOObI OTOPBaTh €€ OT IOBEPXHOCTH
Boabl. [IpoBenuTe »SKCHEPUMEHT W OLEHUTE KOIPPHUIMEHT MMOBEPXHOCTHOTO

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

Kpamxkoe onucanue pewenus. IIpoBOIUTCS OMBIT MO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHON PaMKH OT TOBEPXHOCTH BOJBI MPH PA3IMYHBIX TEPUMETPaX PaMKH.
[IpoBomuTcs oreHKa Ko PHUITMEeHTa MTOBEPXHOCTHOTO HATSXKCHUS BOJIBI.

Onucanue cxodxceu pabomsl npakmuxyma: [ 7], 3anaua Ne 331.

3ansaTne 15. OmnpeneneHue TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OnieHUTE BIAKHOCTh BO3/yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsIHHASA, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
Ta0auIa 3aBUCUMOCTH JIaBJICHUS HACHIIIEHHOTO Mapa BOJbl OT TEMIIEPATYyPHI.

Kpamroe onucanue pewenus. B nmpoObupKy ¢ BOJION MOCTENEHHO TO0OABIISIOT
KYCOYKHM JIbJla U JOKUIAIOTCSI MOMEHTA BBICTYIUJICHUS Kareilb POChl Ha TTIOBEPXHOCTH
npoOupku. [lo mMmosydeHHBIM JAaHHBIM O TEMIEpPAType TOYKE POCHI C TOMOIIBIO
TaOJIUIBl 3aBUCUMOCTH JIaBJICHUS HACBIIICHHOTO Mapa BOJbI OT TeMIepaTypbl
OMPENIEIAETCS OTHOCUTENIbHAS BJIAYKHOCTh BO3yXa B KOMHATE.

Onucanue cxooceil pabomsr npakmuxyma: [8], rmaBa Ne 3, nmabGopatopHas
pabota Ne 9.

Ilpakmuxym No 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHHE
AIEKTPUUYECKUX EMKOCTEH JIBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIMTHUECKMX  KOHJIEHCATOPa,  BOJBTMETD,
Oarapeiika, COeJMHUTENIbHBIE TTPOBO/IA.

Kpamxkoe onucanue pewienus. ITpoBOAUTCS OMBIT MO 3apsiAKe KOHIEHCATOpa OT
JPYyroro 3apaHee 3apsDKEHHOTO KOHJeHcaTtopa. M3MepsroTcs HanpspKeHHs Ha
KOHJIGHCAaTOpax N0 W Moclie NoAkiatoueHuil. OLEeHUBAeTCsl OTHOUIEHUE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxooiceti pabomvul npakmuxyma: [6], 3amaua Ne 10.22.

3ansTue 16. U3yyeHnue npouecca paspsaki KOHIEHCATOPA

Ilpakmukym

3aoanue. 3yunte 3aBUCUMOCTh HAIpPsHKEHUS Ha KOHJEHCATOPE OT BPEMEHU
npu ero pazpsike. OnpeneanTe eMKOCTh KOHIEHCATOpa.

Obopyoosanue. INEKTPOTUTHICCKUN KOHJIEHCATOP, BOJBTMETp, Oaraperika,

CCKYHAOMCP, COCAMHHUTCIILHBIC IIPOBOAA.
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Kpamkoe onucanue pewenus. TIpoBOgUTCS WU3MEpPEHHE 3aBUCHMOCTHU
HANPSDKEHUST Ha pas3psDKaIoNIeMcsl KOHJICHcCAaTope OT BpeMeHHu. [lemaercs olieHka
eMKOCTH KOHJeHcaTopa. B kadecTBe CONMpOTHBICHUS ISl pa3psAIKd KOHACHCATOpPa
BBICTYTIACT BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npakmuxyma: [5], 3agaua Ne 10 «M3yuenue

cBeToanoaa» (4acth Ne 1).

3ansTue 17. Onpeneienne yaeJbHOT0 CONPOTHBJICHUS MATEPHUAJIA IPOBOJIOKH

Ilpakmukym

3adanue. Onpenenute yieIbHOE COMTPOTUBICHHUE POBOJIOKH.

Obopyoosanue. JIBa MynbTuMeTpa (B peXuMe BOJBTMETPAa U aMIepMETpa),
COCIMHUTEIBHBIC TIPOBOJA, OaTapelika, oOpa3ibl MIPOBOJIOKH, JTUHEHKA, MUKPOMET).

Kpamroe onucanue pewenus. Wccnepyemass TMpOBOJIOKA COCIMHSIIETCS
MOCJIEIOBATEILHO C aMIepMETPOM W TOJKIIoUaeTca K Oataperike. [lapamnenbHo
YYaCTKy IIPOBOJIOKH TIOJIKITFOYAETCS BOIBTMETP. V3 OTHOIIIEHUS TTOKA3aHHUK MPUOOPOB
pPacCUMTHIBACTCSA COMPOTUBIICHUE ydacTKa MPOBOJIOKH, MOCIE YETO M3MEPSIOTCSA €ro
reoMeTpudeckue pasMmepbl. M3 TOIYy4YEHHBIX MaHHBIX OMNPEACNseTCs YIeIbHOe
COMPOTHUBJICHUE MaTepuala, 13 KOTOPOro U3TOTOBJIEHA MMPOBOJIOKA.

Onucanue cxodxceti pabomsl npakmuxkyma. MexXIyHapoaHas OJUMIIHAAA TIO

sKcTIepuMeHTaIbHOM Gusnke 2022 T., 3am1aya «Majioe CONPOTHUBICHHUE.

3ausaTue 18. HN3mepenue BOJIbT-AaMIICPHOM XapaKTepPUCTUKHU
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmukym

3adanue. 3mepbTe 3aBUCUMOCThH CHJIBI TOKa, MPOTEKAIOIIET0 Yepe3 AUOJ, OT
M0/IaBaEMOT0 Ha HETO HAMpsKEHUs (B IpsIMOM M 00paTHOM HaripaBieHun). [loctpoiite
rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue. BonpT™MeTp, aMmmepMmeTp, COCIUHHUTENbHBIE TMPOBOJIA,
MOJTyITPOBOTHUKOBBIN SO, MAKETHAS IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamroe onucanue pewenus. IIpoBOaUTCS SKCIIEPUMEHT 10 M3MepeHuto BAX
JIM0/1a B MPSIMOM U OOpaTHOM HaIpaBJICHUU.

Onucanue cxoocei pabomsr npakmuxyma: [8], rmaBa Ne 4, nmabGoparopHas

pabota Ne 9.

16



11 KJIACC

3ansitue 1. OueHka BeJIMYUHbI TOPU3OHTAJIBHON COCTABJSIONIE MATHUTHOM
UHIYKIIUYA MAaTHUTHOTO 10Jis1 3eMJiu

Ipakmuxym

3aoanue. OueHUTE MOIYJIb TOPU3OHTAIILHOW COCTaBIISIIOIIECH BEKTOpa
MarHUTHOW MHTyKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuUTKOB),
7a00paTOpHBI OJOK MUTaHUS, TPAHCIIOPTHP.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS 3KCIEPUMEHT MO OINPEACIICHUIO
MIPOCTPAHCTBEHHON OPUEHTAITMN BEKTOPA MHAYKIIUH MAarHUTHOTO TIOJIS, CO3/1aBaEMOTO
HAa OCH COJICHOMJIA MPU CYNEPIO3UIIUA MATHUTHOTO TOJIs 3€MJIM U MarHUTHOTO TIOJIS
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojieHouaa. [1o 3Toit 3aBucumMocTu
OTIpEJIEISIETCS.  MOJYJIb TOPU30HTAJIBHOM COCTABJISIONIEH BEKTOpa MarHUTHOU
WHIYKITUA MarHUTHOTO TTOJIST 3eMJIH.

Onucanue cxooceii pabomsr npakmuxyma: [8], rmaBa Ne 4, naboparopHas
pabota Ne 12.

3ansaTue 2. WM3MepeHue 3aBMCHMMOCTM BEJUYUHbI MATHUTHON WHAYKLIHH
MATHUTHOTIO MOJISI MATHUTA OT PACCTOSHUSA

Ilpakmukym

3aoanue. VI3yunte 3aBUCUMOCTD BETUYMHBI MATHUTHON WHYKIIMU MAarHUTHOTO
IOJIsL MTOCTOSSHHOTO MAarHuTa Ha €ro IMpOJOJIbHOW OCH CHUMMETPUM OT PACCTOSIHUSA
MEXKY LIECHTPOM MAarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue. ~ CmapToH ¢  NPEIYyCTAHOBICHHBIM  MPOTPAMMHBIM
obecrieueHUEM ISl U3MEPEHUS] BEIMYMHBI MATHUTHOTO TMOJISA, IUJIUHIPUYCCKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamroe onucanue pewenus. C moMoIip0 TaTYNKOB CMapT(HOHA MPOBOJIUTCS
MPSAMOE HM3MEPEHUE BEJIMYMHBI MAarHUTHOM WHAYKIMM MAarHUTHOTO TIOJII HAa OCHU

MUJIMHAPHUYICCKOIr0O MarauTa B 3aBUCUMOCTH OT paCCTOAHHA 10 HETO.

3ansitue 3. HaGro1eHne MATHUTHOIO THCTEpPe3UCa

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  IPOBOJIA
Ha IWJIMHJIPUYECKYIO YacTh JIaKWU ITatuBa. [logHecuTe Topelr jamku OJU3KO K

IIOJOXCHHUIO JaTYWMKa MAarduTHOI'O IIOJIA MOOMJILHOT'O TCJ'IC(bOHa. HOI[&IZTC
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AJIGKTPUYCCKUIT TOK B TPOBOA. V3MepbTe 3aBHCHMOCTh BEIUYHMHBI WHIYKIHH
MarHUTHOTO TOJII Ha TOpIE JIAKH OT CHJIbI MPOTEKAIOIIEr0 Yepe3 MPOBOJ TOKA.
JUis  9TOro BHayajle IOBBIMIAWTE 3HAYCHHWS CHJIBI  IPOTEKAIOMIETO  TOKa
JI0 MAKCUMAJIbHO BO3MOYKHOT'O 3HAYCHHMSI, @ IOTOM TIOHM)KANTE JI0 HYJICBOTO 3HAYCHHSI.
3areM CMEHHUTE TOJSPHOCTh TMOJKIIOUEHHUS HCTOYHHKA TOKA M TIOBTOPUTE OTIBIT.
[Toctpoiite rpaduK, ONMACHIBAIONIMA 3aBUCUMOCTD BEJIMYMHBI MarHUTHON WHIYKIIHH
Ha TOPIIE JIAIIKK OT CHJIbI TIPOTEKAOIIETO Yepe3 MPOBOJI TOKA.

Obopyoosanue.  CmapToH C  TPEAYCTAHOBIECHHBIM  IMPOTPAMMHBIM
oOecriedeHneM JII W3MEpPEHUs BEJIMYMHBI MAarHUTHOTO TIIOJISA, IITaTHB C JIBYMS
JarnKaMu, OJHA W3 KOTOPBIX JOJDKHA OBITh JKEJIE3HOW (MM JPYro >KeJIe3HBIN
CepICYHHK), JTa0OPATOPHBIM WCTOYHUK ITUTAHMS, OJHOKHIBHBIA HW30JIMPOBAHHBIN
IIPOBO/I, BBIJICPKUBAIOIINN MAaKCUMATBHBIN TOK JIJAOOPATOPHOTO UCTOYHUKA ITUTAHUS.

Kpamxoe onucanue pewenus. Jlanka mratuBa oOMAaThIBa€TCS HECKOJIBKAMU
BUTKAMH TOJICTOTO HW30JMpOBaHHOrOo TmpoBoma. C TIOMONIBIO J1abOpaTOPHOTO
WCTOYHHUKA TUTAHUS Yepe3 MPOBOJI MPOITyCKAeTCsl ANEKTpuIecKkuil Tok. CHavanma ToK
IPOIMYCKAIOT B OJHOM HAIPABIICHUU C IOCTCIICHHBIM YBEJIMYCHHUEM CHIIBI TOKA U
€c  TOCISAYIONUM  yMCHBIICHHWEM, IIOTOM  MPOIEIypy  HOBTOPSIOT IS
IIPOTUBOIOJIOXKHOTO HampaBiieHUs ToKa. [Ipy 3TOM u3MepsieTcs BeIMUMHA HHIYKITUH
MarHMTHOTO TIOJII HA TOPIIC JIANIKHA INTaTHBA C MOMOIILI0 MOOWIIEHOTO TenedoHa.
CTpouTCcsi 3aBHCHMOCTh BEIWYMHBI HMHAYKIIMA MArHUTHOTO TIOJS OT  CHIIBI
MPOTEKAIOIIEro yepe3 MpoBoj Toka. OOCykaaeTcs MoaydeHHbIN IrpaduK U sIBJICHUE

MAaravuTHOI'O THCTCPE3HCaA.

3anstue 4. U3yuenue padoThl 3JIEKTPOABUTATES M IUHAMO-MAIIMHBI (YacTh 1)

Jekuua «IneKTpoABUTATENb U AJEKTporeHeparopy. OOCyKaaeTcss HCTOpus
WU300peTEHUsT  DJICKTPOABUTATEIS] W  COBEPIICHCTBOBAHUS €r0  KOHCTPYKIIWH.
OnuceIBaeTCs BHYTPEHHEE YCTPOMCTBO DJJIEKTPOJABHUIATENS WU DIIEKTPOrEHEPATOpA.

PazbuparoTcst TeopeTuuecKue 3a1a4u 1o JaHHOU TEME.

3ansaTue 5. U3yuyeHnne padboThl 3JIEKTPOABUIraTeN sl U JUHAMO-MAIINHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) [IpoBenure cepuro IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CUJIBI
TOKa, BbIpa0aThIBa€MON T'€HEPATOPOM, OT BEIMUUHBI MOMEHTA CHUJIbI, IPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte ceputo 3KCIEpUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUUHbI
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HaIpsDKEHUs, TOJAHHOTO Ha JJIEKTPOJBUTraTeNb, OT 4YacTOThl €ro BpAILECHUA
Y MEXAaHWYECKOW HATPY3KH €T0 Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp Tpy30B,
peocTar, COeIMHUTEIIbHBIE MPOBO/IA, Ja00PATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewsenus. ITpoBOASTCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CHJIbI TOKa, BbIpa0aThIBa€MOl TEHEpaTopoM, OT BEIMYMHBI MOMEHTA CHIIBI,
INPWIOKEHHOr0 K €ro Baiy. [IpOBOIMTCSA ONBIT MO HM3YyYEHHIO CBSI3M BEJIUYHH
HaIIpSDKEHUS, [OJAHHOTO Ha JJIEKTPOJBMIareilb, OT YaCTOTBl €ro BpalleHUs
Y MEXAaHWYECKOW HArPy3KH €T0 Baja.

Onucanue cxoxcux pabom npakmuxyma: 1) MexayHapoaHas oluMmmnuazga Io
sKcniepuMeHTaibHou gusnke 2018 r., 3an1a4a «MOTOPUUK C pEAYKTOPOMY, ITYHKTbI
NeNe 1-4; 2) MexayHapoaHas OJuMIIMaga Mo SKCIepuMeHTanbHou pusuke 2022 r.,
3amada «PoHapb», MyHKTHI NeNe 14,

3anstne 6. H3yuyeHue 3aBHCHMMOCTH T@EepHOJAa  KOJIe0AaHUHM  JIMHEHKH
HA HWINHIPUYECKOI MOBEPXHOCTH OT PAINYCA e¢ KPUBU3HBI

Ilpakmukym

3aoanue. Onpenenute XapakTep 3aBUCUMOCTU MEPHOJIa KOJICOAHUN JTMHEUKH,
MOJIO)KCHHOW Ha IWIMHIPUYECKYIO TOBEPXHOCTh, OT pajauyca KPUBHU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOro pajauyca (Hampumep, pa3inyHbIe
UJIUHAPUYECKHUE COCY/Ibl), TUHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTCs cepusi TPSMBIX HU3MEPEHUM
3aBUCUMOCTH Tepuojia KoieOaHWil JTWHEWKH, IMOJOKEHHON Ha IUIMHAPUYECKYIO
MOBEPXHOCTh, OT pauyca KPUBHU3HBI 3TOW MOBEPXHOCTU. VCMOIB3YIOTCS METOIBI

JMHEapu3aluy U rpaduuecKkoro aHajan3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

3ansrue 7. H3ydyeHue 3aBHCHMOCTH AMIUVIMTYAbl KOJICOAHHMH NPYKUHHOIO
MAasITHUKA OT BpeMeHH

Ilpakmukym

3adanue. W3mepbTe 3aBUCUMOCTb AaMIUIMTYbl 3aTyXarolMX KoOJIeOaHH
IPYKUHHOTO MAasTHHKa OT BpeMeHHu. [IpoBepbTe rumore3y 00 3KCIIOHEHUMATIbHOM

XapakKTepe HOquCHHOﬁ 3aBUCHUMOCTH.
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Obopyoosanue. IlpyxuHa OT TUHAMOMETpA ¢ mpeaenoM usmepenuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKoW U My TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOUTCA OSKCHEPUMEHT II0 NPSIMOMY
U3MEPCHHUIO 3aBUCUMOCTH aMIUIUTYJII 3aTyXaloluX KoJeOaHWW MNPy KUHHOTO
MasTHHUKa OT BpemeHu. Crpoutcss TrpaduK HCCICAOBAaHHOW 3aBUCUMOCTH B

JIMHCAPHU30BAaHHOM BH/JC.

3auaTue 8. U3MepeHne aKTMBHOIO M PEAKTHBHOIO CONPOTHBJICHHMI KATYLIKH
HHAYKTHUBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIbHO COETUHEHHBIX
pe3ucTopa M KaTyIIKH HWHAYKTUBHOCTH. [IpoBennute wu3MepeHue 3aBUCUMOCTH
HaIIPsSHKEHUST HAa PE3UCTOPE OT YACTOTHI MMOJABAEMOT0O HA 3Ty Lienb HanpsbkeHus. 1o
IIOJly4YEHHBIM JAHHBIM OIIPEACIUTE aKTUBHOEC COIPOTHUBICHUE U PEAKTUBHOE
CONPOTHBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTaniTe NHIYKTUBHOCTD KaTYIIIKH.

Obopyoosanue. KaTymika WHAYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBJICHHUIO KAaTYIIKH MHAYKTUBHOCTH, COCIUHUTEIbHBIC
MPOBOJIA, F'€HEPATOP HU3KOW YacTOThI, OCUMIUIOrpad WM BOJBTMETP MEPEMEHHOIO
HaIPSKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  JIeKTpUYecKas  LElb
U3 TIOCJIENOBATENIBHO COECAMHEHHBIX PE3UCTOpa M KaTylIKW HWHAYKTUBHOCTH. Ha
ATy LEMNb NOAAETCS MEPEMEHHOE HanpsykeHUe. [IpoBoauTCs n3MepeHne 3aBUCUMOCTH
HalpsDKEHUsT Ha PE3UCTOPE OT YacTOThl I10JAaBAEMOr0 Ha LEeNb HaNIpsHKEHUs
(amruMTyga HampsDKEeHUsT Ha Bced  1ienmu  mocTosiHHa). [lo Hu3Kko4acToTHOM
o0nactu rpaduka onpeaenseTcss aKkTUBHOE COMPOTUBIICHUE KaTYIIKU HHAYKTUBHOCTH,

10 BEICOKOYACTOTHOM YacTU ONpCACIIICTCA NHAYKTUBHOCTDb KAaTYyIIIKH.

3ansaTue 9. 3pyk. Ocuusuiorpamma 3syka. CriekTp 3ByKa

Jlexkyusa «BBeneHue B 3KCIIEPUMEHTAIbHYIO aKyCTHKY». BBOISTCA OCHOBHBIE
NOHATUSL aKycTHKU. OOCyXJaeTcsi MeXaHUKa pPACHpPOCTPAHEHMS] aKyCTHUYECKHX
koneOanuii. BBogutcs monstue ToHa u obeproHa. OOCYXIalOTCi METOAbI

HCCIICA0BaHMA 3BYKOBBIX CUTHAJIOB.

20



Ipakmuxym

3aoanue. IlpoBenute cepur0 3KCIEPUMEHTOB MO 3aMMCH OCUUIUIOIPAMM U
CHEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. OIMIIWTE OCHOBHBIE OTIUYMS B
OCLIIJIJIOrpamMMax JiJIsl pa3HbIX IIacHBIX 3BYKOB. OTBETHTE HA BOIIPOC, JOCTATOYHO JIU
JUISL OITMCAHMSI KAaKOT0-JIMO0 3By4YaHUs OJHOM JIMIIb CIIEKTPOrpaMMBbI?

Obopydosanue. TlepcoHanbHBIA KOMITBIOTEP ¢ MUKPO(OHOM M cMapTdOH C
IpelyCTaHOBJICHHBIM MPOTPaMMHBIM 00€CIICUCHHUEM.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepus OSKCIEPUMEHTOB IO
MIOJIYYEHHUIO OCHWUIOTPAMM M CHEKTPOB IJVIACHBIX 3BYKOB OJHOM YaCTOTHI.
[IpoBOAUTCS CPABHUTENBHBIN U KAYECTBEHHBIN aHAIN3 OCUMIIIOTPAMM M CHEKTPOB.

Onucanue cxodxceii pabomel npakmuxyma: MexIyHaponHas OJUMIINAAA 110
sKcIepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTHUECKHE PE30HATOPBI», 4acTh Ne
l.

3ansTue 10. Crosiune MexaHM4YeCKUe BOJIHbI

Jexkyua «Crosurie MexaHU4eckue BOJIHBD». OOCyXIaeTcs MEXaHHMKa CTOSYHX
BOJIH B OJTHOMEpHOHM cpene. PaccmaTpuBarOTCs NMpPUMEPHl Pa3iIMYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tlopyiite B mpoOUpPKY Tak, 4TOOBI OHA Haudana 3Bydarb. [IpoBemute
M3MEPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MTEPBOTO 00EPTOHA BO3AYIITHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTOsI0A. J[JI1 U3MEHEHUsT ITTMHBI BO3AYIIIHOIO
cToJ10a 3anmoJIHsANTe TPOoOUpKY BojioM. OnpeeauTe CKOPOCTh 3ByKa B BO3IyXeE.

Obopyoosanue: 1lepcoHATBHBIN KOMITBIOTEP ¢ MUKPO(POHOM UM CMapT(hOH C
MIPEeIyCTaHOBJICHHBIM MMPOTPAMMHBIM OOecIiedueHueM, IPOOUPKa, BOIa, TUHEHKA.

Kpamxoe onucanue pewenus. IlpoBoautcs cepusi 3KCHEPUMEHTOB MO
U3MEPCHUIO aKyCTHYECKOTO CIEeKTpa 3BYYaHHS MPOOWPKH, BO3HUKAIOIIETO MPH
BJIyBaHUU B Hee Bo3myxa. CTpOUTCS JIMHEAPU30BAHHBIN rpauK 3aBUCHMOCTH YaCTOTHI
OCHOBHOTO TOHa H TIEPBOro 0OEpTOHAa OT BBICOTHI BO3YIIHOTO CTOJNOA B
npobupke. [lo monydeHHBIM AaHHBIM OIPEACNSIETCS CKOPOCTh 3BYKa B BO3IYyXE.

Onucanue cxodceii pabomel npakmuxyma: MexIyHapoaHas OJUMITHAAA 110
sKcriepuMeHTaibHou gusnke 2017 r., 3ana4a « AKyCTHUECKHE PE30HATOPBD», 4acTh No
2.
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3ansTue 11. U3mepeHue nokasareJisi NpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeaenuTe MoKazaTesb NPEIOMICHUS CTEKISTHHOM TIAaCTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITATUBBI C JTAaIKOW U My (PTOMH.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepusi SKCIEPUMEHTOB IO
U3YYCHUIO TEpEeHANpaBieHHs Jyuya CBETa, MaJaloniero Ha OOKOBYIO MOBEPXHOCTH
MPEIMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOpDAHHOTO yrIiia majieHus. Beraucnsercs
MOKa3aTellb MPEJIOMIIEHUSI MaTepraa IIaCTUHBI.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoAHas oaUMIIUaAa IO
skcriepuMeHTanbHo  ¢usuke 2021 1., 3amaya «OtTpaxeHue, MPEIOMIICHUE U
POy CKaHUE», ITyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpeaenurte ¢ MAKCUMaJIbHOW TOYHOCTBIO ITOKa3aTelb MPEJIOMIICHUS
Marepualia MpU3Mbl.

Obopyoosanue. [lpuzma, nazepHas ykaszka, TPaHCTIOPTHUD, IIITATUBBI.

Kpamxoe onucanue pewenus. 1IpoBoAMTCS ONBIT 1O  HU3MEPEHHUIO
MUHUMAJIBHOTO yTIja OTKJIOHEHUS Ja3epHOro Jiydya TPEYroJibHOW pPaBHOCTOPOHHEU
npuzMoi. Ilo momyyeHHOMY 3HA4YE€HHMIO YIrja pacCUMTBHIBAETCS IOKAa3aTellb

MMPCIIOMJICHUS ITPHU3MBIL.

3ansTue 12. IlosiHOE BHYTpEHHEE OTpaKeHHe

Jekyusa «Ilpumenenne 5¢@dekTa NOJHOTO BHYTPEHHEIO OTPaKEHUS B
u3mepenusax». Oo6cyxknaercs dA(PGeKT MOJHOro  BHYTPEHHETO  OTPaKEHHS.
OnuceiBalOTCS MPUEMBbl MO HCIOJIB30BAaHUIO 3TOro 3¢ddexTa mnpu NpoBeneHUU
ONTUYECKUX NU3MEPECHUM.

Ilpakmukym

3adanue. OnipenenuTe nokasareib MIPEIOMIICHUS MaTepraia Ipru3Mbl.

Obopyoosanue. CTeKJISTHHASA IPU3Ma, Ja3epHAasl YKa3Ka, JMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoIuTCsl ONBIT 1O HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETO OTPAXXEHHUsI CBETA, KOTOPBIA PacHpoOCTpaHseTCs B IMPU3ME.
W3mepsitoTcss mapameTpbl, NpU  KOTOpbIX JocTturaerca 3ddexr. Beramcngercs
MIOKa3aTellb MPEJIOMJIIEHUSI MaTepraa MpU3MBbl.

Onucanue cxodxceti pabomwsl npakmukyma. MexXIyHapoaHas OJUMIHAAA IO

sKcriepuMeHTanbHou gusuke 2021 r., 3amaya «Jlucnepcusy», myHkt Ne 1 [16].
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3anaTue 13. IlpoBepka ¢opmyiabl TOHKOH JIMH3BI C MOMOLIBIO MeTOJA
napajiakca, NPUMEHEHHOI0 JIsl OnpeaeIeHUs M0JI0OKeHUsI H300paKeHus

Ipakmuxym

3adanue. Onpenenaure ¢ MaKCUMaJbHOW TOYHOCTBbIO (POKYCHOE PacCTOSIHHE
coOMparone JTUH3HI.

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKAs CKaMbs (JTUOO MEepHas JICHTa
Y KpEIUIEHUE JIJIS IMH3bI ), IBE UIJIbI OT IIITPHUIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUJIUH,
TOYEYHBII HICTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxmaercs U JaeMoHCTpupyercs 3¢ dext
napaakca. M3ydeHHbIl 3(Q(dEKT HCHoJb3yeTcd Il ONpPEeAeiCHUS MOJIOKEHUS
U300paXKeHHsI NCTOYHUKA CBETa C MaJIOH CBETUMOCTBIO, IOJIYYEHHOTO C MOMOUIBIO
coOuparomied JauH3bl. [l0 HECKONBKMM ONBITAM paccuMThIBaeTCs (POKycHOE

PaCCTOAHUC JINMH3EI.

3ansTue 14. U3mepenue GoOKyCHOro paccTOSIHUS paccenBaKOIIeil TUH3bI

Ilpakmukym

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

Obopyoosanue. PacceuBaromias JMH3a, coOuparomiasi JHH3a, OINTHYECKas
CKambs (TMOO MEpHasl JIGHTa U KPEIUICHWS JJIsl JIMH3), JTUCT KapTOHA, HOXHUIIBI,
TOYEYHBIA HCTOYHUK CBETA.

Kpamroe onucanue pewenus. O6CyxaatoTcsi mpueMbl U3MEpeHus: (OKYCHOTO
paccTosiHMsL ~ paccenBarolmie  JuH3bL.  [IpoBOOMTCA  ONBIT 1O  IMOJMYYEHHIO
JEHCTBUTEITLHOTO U300paKEHHS B PACCEUBAIOIIEH JIMH3E MTyTEM CO3/IaHUS C IIOMOIIIHIO
coOuparomiell JUH3bI MHHUMOTO MCTOYHMKA ISl pacCeUBaOIIed JHUH3BL. Takxke
MIPOBOJIUTCS OTBIT MO HAOJIOIEHUIO PACXO/ISIIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, M3JIyYCHHBIM TOYECYHBIM MCTOYHUKOM W MPOIICAIINM YE€pPE3 PACCEUBAIOILYIO
JUH3Y, Ha KOTOpyr HakieeHa nmuadparma. [lo pesynapTaTam TOJTYYEHHBIX
AKCIIEPUMEHTOB PACCUUTHIBACTCSA ONTHYECKAsl CHJIA PACCEUBAIOIIECH JIMH3BI.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], rmaBa Ne 5, mabGopatopHas
pabota Ne 12.
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3ansTue 15. Onpenesienne AJMHBI BOJHBI JA3€PHOr0 HU3JIy4YeHHUS € MOMOIUBIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe H3KCIEPUMEHTATIBHYIO YCTAHOBKY, MO3BOJISIONIYIO
HaOMOMaTh WHTEPHEPEHIIMOHHYIO KAapTHHY OT CBETOBOTO W3IyYCHHs Jia3epa.
OmnpenenuTe AJIMHY BOJIHBI U3ITYYSHUS JTA36PHON YKa3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, (poibra, OyJaBKu, SKpaH, pyjeTKa.

Kpamkoe onucanue pewenus. JIBymsi CBSI3aHHBIMH HHUTKOW OylaBKaMu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTUS B aJIFOMUHUEBOU TMHUILEBOU
donbre. IlomyueHHbIE OTBEPCTHS OCBEIIAIOTCS JIa3epHBIM IydyKkoM. B mpormeniiem
cBeTe HaOmoaeTca nurepdeperirontas kaptuHa. [1o paccTossHUIO MeX Ay TT0JIOCAMU
HHTEP(PEPEHITMOHHON KapTUHBI M PACCTOSHHUIO MEXIY OTBEPCTHSIMU B (OJIBIE
pacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIAa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTENBHBIN  ATan
BCEPOCCUMCKON OJIMMITHAIBI MIKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga Ne 1.

3ansaTue 16. U3yyeHue cmekTpa cBeTa Pa3jiMYHbIX MCTOYHMKOB € MOMOUIbIO
AU(PPAKIUOHHON pelIeTKH

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U OMUIINTE FIKCIIEPUMEHTAIILHYIO YCTAHOBKY,
MO3BOJISTIOITYIO MOTYYUTh ONTUYECKUH CTIEKTP U3TYyUYEHHsI CBETa Pa3IMYHBIX HCTOUHUKOB.
[IpoBenute vccaea0BaHue CIEKTPOB MPEIJI0KEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JludpakunoHHas pemierka, poHaph ¢ JamMIoi HaKalIuBaHUS,

CBETOJMOHBIN (hOHAPD, Ta30pa3psIHas JIAMITIOYKA, SKpaH, tuadparma, MepHas JIHTA.

Kpamkoe onucanue pewenus. IlpoBoauTcs cepus 3SKCIEPUMEHTOB MO
HAOJII0JICHUIO ONTHYECKUX CIIEKTPOB U3 TyUYCHUS] HCTOYHUKOB CBETa Pa3HOM MPUPOJIBI.
[IpoBOANTCS CPAaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomsl npaxmuxyma: MexayHapoIHas OJIUMIIAAAA T10

sKcriepuMeHTanbHou pusuke 2018 ., 3amaga «CrnexTpy.

3ansaTue 17. UcciaenoBanune 3aBUCUMOCTH HHTEHCUBHOCTHU CBEYEHMS CBETOAMO1A
OT CWJIBI IPOTEKAIOLIEI0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mMeppTe 3aBUCUMOCTh MHTEHCHBHOCTH CBEYEHHSI CBETOIMOJAA OT
CWJIbl MPOTEKAIOIIEro dYepe3 Hero Toka. Omnpenenure XapakTep HW3MEPEHHON

3aBUCUMOCTH.
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Obopyoosanue. CmeTtomuoj, MOKCMETp (Wiu cMapTGoH ¢  JaTIUKOM
OCBEIICHHOCTH), JTabopaTopHBIA OJI0OK muTanus (win nBe Oarapeiikm AA, peoctar
MYJIBTHMETP), COSTMHUTETHHBIC MPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS HKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHMOCTH WHTCHCHUBHOCTH HW3JIYYCHHUS CBETOIMOAA OT CHJIBI
npoTeKarolero depe3 Hero Toka. CTpouTcss rpa@uK MOTYyYEHHOW 3aBHCHUMOCTH.
OrnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansaTue 18. HaOurogenue wu30upaTesbHOCTH BHYTpPeHHero ¢orodddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMMPOTHUB Jipyra. 3yuuTe siBieHue
BO3HUKHOBEHHUs (OTOTOKAa B OCBeIIaeMoM cBertoauozae. Jiig 3Toro wusmepbTe
3aBUCUMOCTH CHJIbI (DOTOTOKA OT HAIPSKEHUSI HA CBETOJMO/IE, BBHIMOJHSIOMIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE ONBIT, MPUMEHSII B KayeCTBE HCTOYHUKOB CBETa
CBETOJMO/bI, TAIOIIUE CBET C Pa3HbIMU JJIMHAMU BOJIH. OnpeaenuTe yCiaoBusi, MpU
KOTOPBIX B OCBEIIAEMOM CBETOJIMOIE BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbsl CBETOIMOIOB Pa3HBIX IIBETOB (KpacHbBIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOA-OCBETUTEIISI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. ]IBa cBeToamona yCTaHABIWBAIOTCA HAIMPOTHUB
Ipyr npyra. Uepe3 OJuMH CBETOAMOJ MPOITYCKAETCS TOK OT MCTOYHHMKA MHUTAHUS.
N3yyaeTcsi siBIeHWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
OO6nHapyxuBaercsa, 4To (QOTOTOK BO BTOPOM CBETOJMOAEC BO3HUKAECT TOJBKO MPH
OCBENICHUU €TO CBETOAUOIOM C JJIMHOW BOJIHBI, MEHBIIICH WJIM PABHOM JIJTMHE BOJIHBI,
Ha KOTOPYIO PACCYUTaH OCBEIIAEMbI CBETOIHO/I.

Onucanue cxodceil pabomsi npaxmuxyma: MexayHapoaHas OJIUMIHUAAA IO
skcnepuMenTanbHol u3uke 2020 r., 3amava «Onronapay [17].
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MJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS KYPCA BHEYPOUHOM
AEATEJBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKU ITPO®UJIb)»

JIMYHOCTHBIE PE3YJIBTATBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTHU COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PAKIAHCKOIO
o0I1IecTBa, y4acTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3allliM;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMH B COOTBETCTBUU
¢ UX QYHKIUSMU U Ha3HAUCHUEM.

B cghepe nampuomuueckozo socnumanus:

c(OpPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTHU3MA;

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

B cghepe oyxoeno-upascmeennoco 6ocnumarus:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaThb  CUTyallMl0 W NPUHUMATh  OCO3HAHHbIE
pElIeHUsl, OPHEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B JEATEIBHOCTH YUEHOTIO;

OCO3HaHUE JJUYHOT'O BKJIa/la B IOCTPOCHHE YCTOMYUBOTO OYIYLIErO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
npuCyIero GU3n4IecKoit Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpPEC K pa3inyHbIM cdepam npodhecCUOHATBHOM  JesATEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHUE COBEPILIATH OCO3HAHHBIN
BBIOOp Oyayiel mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa3OBaHUIO B 00JacTH
(bU3KMKHN Ha MIPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckozo éocnumanus:

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

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOILIEH CpElle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacLIMpEeHne ONbITa AEATEIBHOCTH SKOJIOTHUYECKON HAITPaBJIEHHOCTH Ha OCHOBE

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

chOpPMHPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YHOM JesTeNbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUs! (PU3UKU OCYIIECTBIATh MPOEKTHYIO U HMCCIEIOBATENbCKYIO NEATEIbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIbTATbI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIC y4eOHbIEe [IelCTBHS:

ba3oBble JJornvyeckue 1eicTBUA:

CaMOCTOSTEIIbHO dbopMyIUpPOBAThH u aKTyaJIM3UPOBATh pobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNATh LEN JACATEIbHOCTH, 3aJaBaTh IMMAPAMETPbl W KPUTEPUU HX
JIOCTHKCHUS

BBISBIISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paCCMaTPUBAEMBIX (PHU3HMUIECKUX
SIBIICHUSIX;

pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMBbl C YUETOM aHAIM3a UMEIOITUXCS
MAaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITETHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUIN AEATEIBLHOCTH,

KOOPJAMHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATb KPCATHUBHOC MBIIIJICHUC IIPU PCIICHNUU ) KU3HCHHBIX HpO6HeM.

ba3oBble ucciieqoBarebCKue AeicCTBUA:

BJIQ/IeTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TIOHATHUSMU M METOJaMHU
buznueckoil HayKu;

BJIa/I€Th HaBBIKAMU Y4e€OHO-HCCIEIOBATEIIbCKOW U NMPOEKTHON JESTEIbHOCTH
B oOyiactu (PU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY IOHCKY
METO/IOB peuieHust 3a1ad (U3HUYECKOro COJEpXKAHMS, NPUMEHEHHIO pPAa3IMYHbIX
METO/IOB [TO3HAHMS;

BJIAJCTh BHUAAMHU JICATEIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHMS, €T
UHTEpIIPETallui, TPeoOpa3oBaHWI0O W MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH IPUYMHHO-CIIECTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady,
BBI/IBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOAUTh ApIYMEHTHI I J0KA3aTeIbCTBA CBOUX

YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;
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aHaJIM3UPOBATh MOJTYYCHHBIEC B X0/I€ PEIICHUS 33/1a4d Pe3yJIbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHHUBATh MPUOOPETCHHBIN OTIBIT;

yMETh MEPEHOCUTh 3HaHUsA 10 (U3MKE B MPAKTHYECKYIO 001acTh
KU3BHEACSITEIIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUTrHHAIbHBIC MOAXOAbI U PEIICHUS;

CTaBHUTDb HpO6JI€MI)I " 3ala4i, JOITYCKAIOMUC aJIbTCPHATUBHBIC PCIICHU.

Pabora ¢ undopmanueii:

BJIa/IETh HABBIKAMH TOJydeHHUsT MHPOpMAIUN (PU3UUIECKOTO COJACp)KaHUs U3
UCTOYHUKOB pA3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IOWCK, aHaju3,
CHUCTEMAaTH3allMI0 U HWHTEPIPETANI0 HH(QOpPMAIMKM pPa3INYHBIX BUAOB U (opMm
IPECTABIICHMUS;

OLIEHUBATh JIOCTOBEPHOCTH HH(OPMAIUH;

UCIIONIB30BaTh  CpelICTBa  HMH(OOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMM B PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOMI0JICHUEM TpeOOBaHUN APTOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U JTUYECKUX HOPM, HOPM HH(DOPMAIMOHHOM
0e30macHOCTH;

CO37aBaTh TEKCThI (PU3NYECKOTO COJAEPKAHUS B Pa3IUUYHBIX (POpMATaX C yUETOM
Ha3HaueHUs MHGOPMALMK U LEJIEBON ayAUTOPUH, BbIOMpas ONTUMAJIbHYIO (opMy

MNpCaACTAaBJICHUA U BU3YAJIN3allUU.

KoMMmyHUKAaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBIISTH OOIIIEHNE BO BHEYPOUHOM JACIATEITBHOCTH;

pacio3HaBaTh MPEINOCHUIKH KOHMIMKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,

pa3BepHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMATh M WCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIAMBHUIYaIbHON
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX JCHCTBHMA C y4€TOM OOIIHMX

HHTCPCCOB U BO3MOXXHOCTEH KaXXJ0ro 4JI€Ha KOJIJICKTHUBA,
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IPUHUMATH 18 (S0 51 COBMECTHOM NESITEIIbHOCTH, OpraHU30BbIBATH
U KOOPJMHUPOBATH ACUCTBUS IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JEHCTBHIA,
pacnpenensaTh poJid C YYETOM MHEHUM YYACTHHKOB, OOCYXKIAaTh pE3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa U KaXX/I0I0 YYaCTHUKA KOMAaHIbI B OOILIMIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHMBaTh HJEW C NO3WLUHA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TMO3UTUBHOE CTPAaTErMYECKOE IIOBEJCHUE B  Pa3JIMYHBIX

CUTyalnu:Aax, IpoOABJIATE TBOPUYCCTBO U B006pa)KCHI/I€, OBITH HMHHUIIWMAaTHUBHBIM.

PerynsiTuBHbIe YHUBeEpCaJIbHbIE yUeOHbIEe HeiiCTBUS:

Camoopranu3anus:

CaMOCTOATENILHO OCYIIECTBIISATh IO3HABATEIBHYIO JESITEIBHOCTh B 00JACTH
(bU3HUKY, BBISBISATH TPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJILHO COCTaBIISATh [JIAH PEIICHHS PACYETHBIX M KAUECTBEHHBIX 3a/a4,
IJIaH BBINOJIHEHUS MPAKTUYECKOM pabOThl C Y4YE€TOM HUMEIOIIUXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYAIIUIM;

pacumMpsTh paMKH y4eOHOro HpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMU;

JefaTh OCO3HAHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a pElLIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;,

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSBIICHUIO IPYIULIUU B 00J1aCTH (DU3UKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLIMOHAILHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HaBBIKAMH ITO3HABATEILHON PeIEKCHUU KaK OCO3HAHHUS COBEPIIAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

WCITIOJIB30BATh MPUEMbI pedIeKCHH JUIsl OIEHKH CUTYaIlMH, BEIOOpA BEPHOTO
peLICHMS;

yM€Th  OIIEHMBaTh PUCKA U  CBOECBPEMEHHO IIPUHUMATh  PEUICHUSA
110 UX CHWKCHUIO;
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IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYIMX I[PH AaHAIW3E pe3yJbTaTOB
NEATEIbHOCTH,

IPUHUMATh ce0sl, HTOHMMAasi CBOM HEJOCTATK! U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX I[PH AaHAIU3E pe3yJbTaTOB
NEeATEIbHOCTH,

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K xoHny 10 knacca oOGyvaroniuiicss HayqYuTCs:

MOHUMATh 3HAYEHHE ONHUCATEIbHON, CHCTEMATH3UPYIOIIEH, OOBSICHUTEIBHON U
IPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOPUHM — MEXAHUKH, MOJIEKYJIIPHOU
GuU3MKM W TEPMOAMHAMUKH, poOJIb (PU3MUECKOH Teopun B (OPMUPOBAHUU
NPEACTABICHUN O (PU3NUECKOW KapTUHE MUPA;

pasnuyaTh yCIOBUS INPUMEHHMOCTH HM3YUEHHBIX MOJENeH (PU3NYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyath ycioBUs (TpaHUIBl, O00JAacTH) TNPUMEHUMOCTH H3YUYEHHBIX
bu3MYeCKuX 3aKOHOB, MMOHUMATh BCEOOIIM XapakTep (QyHIaMEHTATbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBIACHATH MEXAaHWYECKUE, TEIUIOBBbIE, D3JIEKTPUUECKUE
IIPOLIECCHI W SIBJICHHUS, HCIIOJb3YysS OCHOBHBIE ITOJOKEHHUS W 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpHH, MOJEKYJISApHOW (DU3MKU U TEpMOAMHAMUKH,
AIIEKTPOIANHAMHUKH;

aHaAJIM3UPOBaTh M OOBSCHATH (PU3NUECKHE SIBICHUS, HCIOJIb3YsS OCHOBHBIC
MOJIOKEHUS U (PU3HUECKHUE 3aKOHBI;

ONKCHIBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HCIOJIb3Yysd HEOOXOAMMbIE
BEJIMYHHBI;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHHUS H3y4aeMbIX (PU3MUECKHUX SIBJICHUN;

MPOBOJAUTL HUCCIEJOBAHUE 3aBUCHUMOCTH OJIHOW (PU3NUECKON BEIUYMHBI
OT JPYyrod C HCIOJIB30BAHUEM IIPSAMBIX M3MEPEHUM, NPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpPOBaTh pe3yJbTaThl MOJYyUYEHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYMH B BUJI€ TPA(PUKOB C y4ETOM a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHU, IenaTh
BBIBO/IBI T10 PE3YJIbTATAM HCCIIEIOBAHNS;

IPOBOANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKHUX BEJIUYMH, NP ITOM BBIOUPATH
ONTUMAJIbHBIA METOJ HU3MEPEHMsI, OLEHUBAThb AaOCOJIIOTHBIE M OTHOCUTEJIbHbBIE

NOTPCITHOCTH NIPAMBIX 1 KOCBCHHBIX H3MepeHHﬁ;
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MPOBOJIUTH OMBITHl 1O MPOBEPKE MPEIIOKEHHON THIOTE3bl: IUIAHHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OAKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI U JICNIaTh BHIBOJ O CTATyCE MPEIOKEHHOMN TUIIOTE3bI;

coOI0/IaTh TpaBWiia 0E30MacHOTO TpyAa MPU MPOBEICHUU HCCIIEAOBAHUNA B
paMKax paKkTUKyMa u y4eOHO-HMCCIIeI0BATEIbCKON TSI TETBHOCTH C
UCITI0JIb30BAHUEM M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0BaAHUS;

pemaTh pacueTHBIC 3aJa4M C SIBHO 3aJJaHHOW W HESBHO 3aJaHHOUN (Ppu3ndeckoi
MOJICJIbIO: Ha OCHOBAaHWM aHalin3a YCJIOBHS OOOCHOBBIBATH BBHIOOp (U3HUECKOMN
MOJIEJIM, OTBEYAIOIIeH TpeOOBaHUSAM 3aJayd, IMPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJaThl (PU3NYECKUX TEOPUH TMPU  UCIOJIb30BAHUU
MaTEeMaTHYECKUX METOJOB pEIIeHUs 3adad, MPOBOJUTH pacdeThl Ha OCHOBAHUU
UMEIOIIUXCSL JIaHHBIX, AHAJIU3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATh METOJIbI
pelIeHus C YYE€TOM MOJYyUYEeHHBIX PE3yJIbTaTOB;

peraTh Ka4yeCTBEHHBIC 3a/1aud, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paszznenoB Kypca (U3HKM, a TaKKe HHTETpalliud 3HAHUM W3 JPYTruX MpeIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA: BBICTPAWBATH JIOTHUECKYIO IIEMOYKY PACCYKICHHHA C
OTIOPOi Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;

UCITOJIB30BaTh TCOPETUUCCKUE 3HAHUS TSI OOBSICHEHHSI OCHOBHBIX TIPHHIIUIIOB
paboThI U3MEPUTENBHBIX MPUOOPOB;

aHAJIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEATEILHOCTH YEJIOBEKAa, CBS3aHHOM C (U3HUECKHMMH TIPOIeCCaMH, C TTO3HUIIAN
HKOJIOTUYECKOM 0e30macHOCTH, MPEICTaBICHUMA 0 paIrMoHAIIbHOM
MPUPOOTIOIH30BAHUN, A TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHIKEHUN HAYKU U
TEXHOJIOTUH JJIs1 AaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOro 00IeCTBa;

OPUMEHSTh Ppa3IMuHbIe CIMOCOObI paboThl ¢ uHboOpMaIrmeil (HU3NIECKOTO
CoJIep KaHMs C WCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, TPH
TOM HCIIOJIh30BaTh COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJIOTHHU [IJIs TIOUCKAa,
nepepadoTKi W TPEAbSBICHUS Y4YeOHOW M HAy4HO-TIOMYJSIpHOW uHMOpMaIuy,
CTPYKTYPUPOBAaHHS W HMHTEPIIPETAIIMU HHPOPMAIIUH, TIOJYYCHHOH W3 Pa3IMYHBIX
HMCTOYHUKOB, KPUTHYECKU aHATM3UPOBATH MOJIyYaeMy0 HH(DOPMAITHIO U OTIECHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWH, TaK U Ha OCHOBE aHAIIM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJISITh OPTaHU3AITMOHHBIC W TTO3HABATEIBHBIC YMEHHSI CAMOCTOSTEIIHHOTO
MpUOOPETEHUST HOBBIX 3HAHWA B TIPOIECCE BBITIOJIHEHHSI MPOEKTHBIX M Y4EOHO-

UCCIIEIOBATENbCKUX padoT;
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paboTaTh B rpyMnIie ¢ UCIIOTHEHUEM PA3IMYHbBIX COIUANIBHBIX POJICH; MPOSBIATH
MOTHBAIMIO K Oyaymed mnpodeCCHOHATBHOW —AESITeTLHOCTH

0 CIIEIUATBHOCTSIM (PH3UKO-TEXHIHIECKOTO TTPOdHIIS.

K xoniy 11 knacca o0yqaronuicst HQy4YuTCs:

NOHUMATh POJIb (PU3UKU B 3KOHOMHYECKOW, TEXHOJIOIMYECKOW, COLUAIBHOMN U
ITUYECKON cdepax NeAaTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH B COBPEMEHHOM
HAy4yHOM KApTHUHE MHUpa, 3HAYCHUE OIMUCATEIIbHOW, CHCTEMATHU3UPYIOLIEH,
OOBSCHUTENTBFHONM M TMPOTHOCTUYECKON (PYHKIUN (U3UYECKOM TEOpHH, pOJIb
¢dbuznyeckoil Teoprur B GOPMUPOBAHUU MPEJICTABICHUN 0 GU3UUECKON KapTUHE MUPA,
MECTO (PU3NYECKOW KapTUHBI MHpa B OOILIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX NPEJCTABICHUI O IPUPOJIE;

pasznuyaTh yCIOBUS NPUMEHMMOCTH M3YYEHHBIX Mojened (HU3UYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyaTh ycioBHs (TpaHUIBI, O0OJIACTHM) MNPUMEHUMOCTH U3YUYEHHBIX
(U3MYECKUX 3aKOHOB, NMMOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTalIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSACHATH 3JIEKTPOMArHUTHBIC, KBAHTOBBIE MPOIECCHl U
ABJICHUSI, WCIIOJb3ysl OCHOBHBIE TIOJIOXKEHUS M 3aKOHBI 3JIEKTPOJIUHAMUKH U
KBaHTOBOW (PU3UKH;

OIKCHIBATh NU3YUYECHHbIE (PU3UUECKHE TPOLECCHI U SBJICHUS;

OOBSACHATh OCOOCHHOCTHM TPOTEKAHUS M3YyYECHHBIX (PU3NYECKHUX SIBJICHUN;

IPOBOJUTH  HUCCJEJOBAHME  3aBHUCHUMOCTEU bu3MYeCKuX  BEJIUYUH
C HCIOJb30BAHUEM IMPSMBIX U3MEpPEHUW, MPHU ATOM KOHCTPYMPOBATH YCTAHOBKY,
(bUKCUpPOBATH PE3yJIbTATHI MOTYYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BHJIE
rpa@uKoB C y4eTOM aOCOJIIOTHBIX MOTPEUIHOCTEN W3MEPEeHMM, AenaTh BBIBOJBI MO
pe3yJibTaTaM UCCJIEAOBaHNUS;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUs (PU3NUECKUX BEIMYMH, P 3TOM BHIOUPATH
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIE
MOTPEIIHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJUTH ONBITHl MO MNPOBEPKE NPEIJIOKEHHON THUIOTE3bl: IJIAaHUPOBAThH
HKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIIbHYIO  YCTaHOBKY, aHaJU3UpPOBATh

IMMOJYYCHHBIC PE3YJILTAThI U ACJIaTh BEIBOA O CTATyCC Hp@I[J'IO)KCHHOﬁ T'UII0TE3bI,
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coOI0/IaTh TpaBWiia 0€30MacHOTO TpyAa MPU MPOBEICHUU HUCCIEIOBAHUNA B
paMKax paKkTUKyMa u y4eOHO-HMCCIIeI0BATEIbCKON TSI TETBHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BAHUS;

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

peraTh Ka4eCTBEHHBIC 3a/lauu, TPEOYIOIINEe MPUMEHEHUS 3HAHWN W3 Pa3HBIX
paszznenoB Kypca (U3MKM, a TaKKe HHTErpaldud 3HAHUM W3 JIPYruxX MpeIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA: BBHICTPAUBATh JIOTUYECKYIO IETIOYKY PaCCyKICHUI ¢
OTIOPOI Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBICHUS;

UCITIOJIb30BATh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX TIPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OIICHUBATH TMOCIEACTBUS OBITOBOM U MPOU3BOJACTBEHHOM
NEATEIbHOCTH YEJIOBEKAa, CBA3AHHOM C (PU3MYECKMMH NpOLECcCaMH, € MO3ULUN
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 PalMOHAIIBHOM
MPUPOOTNOIH30BAHUN, A TAKXKE PAa3yMHOM HCIIOJIb30BAaHUU JIOCTHKEHUN HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YE€TIOBEUECKOro 00I1IeCTBa;

OPUMEHSTh Ppa3IMuHbIe CMOCOoObl paboThl ¢ uHpoOpMaInueil (uzndeckKoro
COJIep KaHMs C WUCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH, IPH
TOM WCIIOIb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJOTHH I TIOWCKa,
nepepadoTKu W TPEAbSIBICHUS YYeOHOW M Hay4YHO-NOMYJIApHOM HH(OpMaIuy,
CTPYKTYPUPOBAaHHSI W HWHTEPIpPETAIIMd WH(GOPMAIMK, TOJYYCHHOW W3 Pa3TMYHBIX
HMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMy0 HH()OPMAITUIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUW, TaK M HA OCHOBE aHalIM3a
MCTOYHUKA UH(POPMALINH;

MPOSIBJISITH OPTaHU3AIIMOHHBIE W TTO3HABATEIIbHBIE YMEHHSI CaMOCTOSITEIIHHOTO
PUOOPETCHUST HOBBIX 3HAHWM B TIPOIIECCE BBITIOJIHCHHSI TPOEKTHBIX M Y4EOHO-
WCCJIEI0OBATENLCKUX PadoT;

paboTaTh B TPyMIIC C HCTIOTHEHUEM Pa3IMYHbIX COIMAIBHBIX POJICH; MPOSBIATH

MOTHBAIMIO K Oyaymed mnpodecCHOHATBHON JAESITeTbHOCTH

O CIEIUATBHOCTSIM (PHU3UKO-TEXHHUECKOTO MPOdUIIs.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KommuectBo
pa3aeoB U TEM IIporpaMmHoOE coziepKaHue
/1 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. Mexanuka

1.1 Ilorpemnoctn 4 DKCIIEpUMEHT U TEOPHUSI B IPOLIECCE
B DOKCIIEPUMEHTE no3HaHus npuposl. Habmonenue
(Jtexrmst) U DKCIIEPUMEHT B (pU3UKeE.

Crnioco0bl nu3MepeHus pu3ndeckux
BEJIMYMH (aHAIOrOBBIE U IU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIE
CUCTEMBI).

ITorpemHocT U3BMEpPEHUN
bu3nYecKuX BEINYHH (a0COMIOTHAS
Y OTHOCUTEJbHASA).

['nmotesa. ®u3ndecKuii 3aK0H,

rpaHuObl €T0 IPUMCHUMOCTH

XapakTepUCTHUKA 1€ TETbHOCTH

00yyJaromuxcs

Onepuposams NOHAMUAMU:
HaOJIOICHNE, DKCIIEPUMEHT, THITOTE3a,
Teopwsl, pu3ndecKas BeIMINHA,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIH
puoop, U3MEpPEHNe, Pe3yaIbTatT
WU3MEPCHUSI, IICHA JETICHUS TIIKaJTbI
npudopa, MOrPenrHOCTh H3MEPEHUSI.
lIpusooums npumepsvr HAOIIOICHUS,
AKCIIEPUMEHTA, THIIOTE3bI, TECOPHH,
(bU3UYECKUX BEIMUNH, (PU3UIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpedensamp 1IeHy IENCHUS KB
npuoopa, abCOTOTHYIO MTOTPEIITHOCTh
MPSIMOTO U3MEPEHUSI.
3namo HOpMyIIBI ISl OLICHKU
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1.2

OrneHka MorpemHocTen
IPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHas

pabora)

Onpenenenne NOrpentHoCTeEN
MPSIMBIX U3MEPEHUN 110 3aJaHHBIM
pe3yJibTaTaMm U3MEPEHUM.
IIpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBEHHBIX N3MEPEHUM

OTHOCUTEJIBHOU ITOIPEIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKpyTJIeHUS! a0COIFIOTHBIX
IIOTPEIIHOCTEN, BBIPAKECHHE
OTHOCUTEIbHBIX TOTPEIIHOCTEN

B IIPOLICHTaX

Onepuposams NOHAMUAMU.:
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs IOTPEIIHOCTD
U3MEpEHUSL.

IIpusooums npumepsl IPSIMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensims MOTPEITHOCTH MIPSMBIX
W3MEPEHUN.

Hcnonvzoeams MeTO TpaHUL

JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
IIPSIMOT0 U3MEPEHUs, TpaBuia
OKPYTJICHHS a0COMIOTHBIX
NOTpeiHocTel, GOpMyJIbI sl OLEHKU
OTHOCHUTEJIbHOMN NIOIPEIIHOCTH
KOCBEHHOI'O U3MEPECHMUS.

Ymems okpyriisaTh aOCOIIOTHBIE
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1.3.1

Ycpennenue
n3Mepenuil. CnyJaiinas
MOTPEUTHOCTh

(mpakTUKyM)

2

[IpubOpHBIE MOTPEIIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCHIHOCTHU

MOTPEIIHOCTH, BHIPAKATh
OTHOCUTEJIbHBIE MIOTPEITHOCTH

B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJIbHBIX IOTPEIIHOCTEN
Onepupogams NOHAMUAMU:
puOOpHas MOTPEUTHOCTb, CITydaitHas
MOTPEUIHOCTh, CUCTEMATUYECKAs
MOTPEUIHOCTh, CPETHEE 3HAUCHHE.
IIpueooums npumepvi npruOOPHOH,
CIIy4allHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpeodensimsb SKCTIEPUMEHTAIBHO HAOOP
3HaUYCHUN (PU3NYECKOIN BETUUUHBI

P IPOBEJICHUH HECKOJIBKUX
HE3aBUCHUMbBIX U3MEPEHUN.
Hcnonvzoeams HopMybl sl CPETHETO
apu(pMETUYECKOTO HECKOJIBKUX YHCEll,
JUTS1 OIIEHKU a0COMIOTHOM MOTPEITHOCTH
3HAYCHUS (PU3NYECKON BEITUUHNHEI,
OLICHEHHOTO KaK CpeaHee

apupmMeTHIecKoe Habopa ee 3HaUCHUM.
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1.3.2 Kunemaruueckue
MU3MEpPEHNS JAIBHOCTH
II0JIETA, pacyeT
Ha4aJIbHOU CKOPOCTH

(mpakTUKyM)

IIepemerienue, CKOPOCTb

1 YCKOPEHHE MAaTepUaAIbHOU TOUKH,
UX TIPOEKIMU HA OCU CUCTEMBI
KoopauHaT. ClioKeHue
TIEPEMEIIEHUI U CIIOKEHUE
CKOpOCTEN. JIBrxkeHue Tena,
OpOIIEHHOTO IO/ YTJIOM

K TOPU30HTY. 3aBHUCUMOCTbD

Oyenugamsb 3HAYCHUE U3MEPSEMOMN
(bu3MYeCcKO BEJIMUMHBI KaK CpeTHEe
apudpmeTnyecKkoe Habopa ee 3HAUCHUI,
MOJTYYCHHBIX TIPH MMPOBEIACHUHT
HECKOJIbKUX HE3aBUCUMBIX U3MEPECHUH,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh 3HAYEHUS 3TOU
(bU3MYECKON BEIIMYUHBI.
Yemanasnuseams 63aumocessu

MEK]Ty OIIEHKOM 3HaUCHUS PU3NUEeCKON
BEJINYMHBI, OTIPEIEIIIEMOI

0 pe3yJibTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHUI, U CPETHUM
apu(PpMETUIECKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOpPOCTb, YCKOpPEHHE, CBOOOTHOE
naJIcHue, TaJbHOCTD IMOJIETA,
a0COJII0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS MTOTPEIIHOCTh
WU3MEPEHHUSI.

IIpusooums npumepsi CBOOOTHOTO

MaacHuA TCJI IIPU pa3JIMIHBIX
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KOOpAnHAT, CKOPOCTHU U YCKOPCHHUA

MaTepHaHLHOﬁ TOYKH OT BpCMCHHU

3HAYEHUAX HAYaJIbHOU CKOPOCTH,

IIPY Pa3HBIX yTJIaX MEXIY HA4aJIbHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pyneTKy,
KHHEMaTH4eCcKue (GopMyJibl,
ONKCHIBAIOIINE ABUKEHUE TENA,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTEPE
3aBUCUMOCTH JIaJIbHOCTH MOJIETa Tela,
OpOIIIEHHOTO0 TOPU30HTAIIBLHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTD TAJTIbHOCTU
rmoJjieTa Tena, OpOIIeHHOTO
TOPU30HTAIBHO, OT €r0 HA4aJIbHOMN
CKOPOCTHU U UHMEPNPEemUpo8ams
MOJIyYeHHbIE PE3YJIbTATHI.

Pewams 3anady Ha onpeaeseHue

10 PKCTIIEPUMEHTATILHBIM JIaHHBIM
HAa4aJIbHOU CKOPOCTH TeJIa,
OpOIIEHHOTO TOPU3OHTAJIBHO.
Onpeodensimob aOCOIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCIIHOCTD
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1.4

1.5

[Ipocrenume
TCOMETPHUCCKUC
MU3MEpPEHUs
(camocTosTenbHAS

pabota)

I'paduxu
AKCIIEPUMEHTAITLHBIX

3aBUCUMOCTEN.

Mertone! 1 npremMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUMU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yroJl, IJI0Ia/lb, 00bEM)

I'paduueckoe npencraBaeHne
3aBHCHUMOCTEH (PU3NIECKIX

BEJIMYUH JIPYT OT Apyra. JIunennas

HAYAJIbHOM CKOPOCTH TENA,
OpOIIIEHHOTO TOPU3OHTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs IOTPEITHOCTh
U3MEPEHUSL.

3nams METOMIBI U IPUEMBI TIPOBEICHHUSI
MPSIMBIX U3MEPEHUM TE€OMETPUUECKUX
BEJIMYMH.

Ipumensmo GopmyIibi

JUTS OTIpEICTICHUS a0COFOTHBIX

U OIICHKW OTHOCUTEJIBbHBIX
MIOIPEIIHOCTEM.

Pewamy 3anady Ha onpeeieHue
rIomaau Gurypel 1 oobema Tela

10 DKCIIEPUMEHTAILHO U3MEPECHHBIM
3HAYCHUSM JIJTUH.

Onpedenams 3HAYEHUS] OTHOCUTEIIBHBIX
IIOIPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: rpaduk
3aBHCHUMOCTH OJTHOM (PU3UYECKOM

BEJIMYUHBI OT APYTOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 buLreHT 1 cCB0OOIHOE

cJIaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHMOCTb, YTJIOBOUM KOO PUITHEHT
U CBOOOJIHOE cl1araeMoe€ JTUHEWHOMN
3aBUCUMOCTH, alMpOKCUMAIIHS,
WHTEPHOJSALNSA, SKCTPATIOJISALIHSL.
3name ipaBUIIa NOCTPOCHUS TPapUKOB
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIpyT OT Apyra.

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

Ilpumensame ipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

TIpusooums npumepsl aNMPOKCUMAIINH,
WHTEPIOJISAINUN, YKCTPATIOJISIIHH.
Ymems poOBOIUTH MPOLIETYPBI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
AKCTPATOJISILINH.

Onpedensimob 3HAYEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOHOTO
cJlaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHHUBATDh UX a0COIIOTHEIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JMHEeapu3alys,

IIOCUET ILIOMIAIN

['paduueckoe npeacraBiaeHue
3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYUH JIPYT OT Apyra.
Henvuennas 3aBUCUMOCTD

H €€ JIMHCapu3alus

MOTPEIIHOCTH.

Yemanaenusamo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM «JIMHEWHAS
GyHKIMS YU TMHEHHON 3aBUCUMOCTBIO
(¢u3NYECKUX BEJIIMYMH JIPYT OT Apyra.
HUccneoosams u unmepnpemuposams
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(U3MYECKUX BETUYHUH JPYT OT ApYTa.
Pewamys 3anaun Ha TOCTPOEHHE
JUHENHBIX TPa(PUKOB 3aBUCUMOCTEM
(bU3MYECKUX BEIIMYUH APYT OT JApyTa
10 3aJIaHHBIM Habopam
AKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONPEAENATH M0 MOCTPOEHHOMY TpadUKy
YTII0BOM KO3 PUIIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmusamu. Tpadux
3aBUCHMOCTH OJTHOM (DH3UUSCKOM
BEJINYMHBI OT APYTrOW, HEJIMHENHAS
3aBUCHUMOCTb, JINHEAPU3ALIUS

HEJIMHEWHOM 3aBUCUMOCTH, IJIOIIAIb
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noj rpadukom,
TIOCTPOCHHE
KacaTeIbHBIX

K rpauky (JIeKIus)

o1 rpaikoM 3aBUCUMOCTH,
KacatelbHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams npaBUIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JPYT OT JApyra, PU3NYECKUil CMBICIT
IJIOIIAIM O] TPaUKOM 3aBUCUMOCTHU
1 KacaTeIbHOU K TpaduKy 3aBUCHMOCTH
B JIAHHOM TOYKE.

Cmpoums UCXOIHBIC

U JIMHEapU30BaHHbIC TPpaPUKU
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JPYT OT JIpyTa, KacaTeIbHYIO K rpaduKy
HEJIMHEMHOW 3aBUCUMOCTH B TAHHOM
TOUKE.

IIpumensms ipaBuUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEITMYUH JPYT OT JpyTa.

Onpedensame 3HaYCHUS TUIOIIAIN

o rpakoM 3aBUCUMOCTH

1 yrioBoro kosdduimenra

KacaTeJIbHOHN K IpauKy HETMHEHHOM
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3aBHCHMOCTH B JAaHHOW TOYKE,
OILICHUBATh UX a0COJIIOTHBIC
TIOTPEITHOCTH.

Ycemanasnuseams 63aumocessu

MEXTy MaTeMaTHUYECKUM MTOHITHEM
«PYHKIUS» U 3aBUCUMOCTBIO
($u3NYECKUX BEJIIMYMH JIPYT OT Apyra.
HUccredosams u unmepnpemuposamao
rpadvKy HETMHEMHBIX 3aBUCUMOCTEH
(bu3MYECKUX BEIMYUH JIPYT OT ApYTa.
Pewamy 3anaun Ha mocTpoeHue
JMHEapu30BaHHBIX TpaUKOB
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH
JpyT OT Jipyra 10 3aJaHHbIM Habopam
AKCIIEPUMEHTAIBHBIX TaHHBIX,
OTIPEETISATH MO MOCTPOCHHOMY TpaduKy
YTII0BOM KO3 PUIIMEHT U CBOOOHOE
cllaraemMoe, OLIEHUBATh UX a0COJIOTHBIE

N OTHOCUTCJIbHBIC IIOI'PCITHOCTH

1.7  Usmepenue 4 PaBHOMEPHOE 1 HEPABHOMEPHOE Onepuposams nousmusamu. Tpadux
3aBUCUMOCTU IPSAMOJIMHEWHOE JBUKCHUE. 3aBHCHUMOCTH OHON (PU3HUYECKOI
KOOPAWHATHI TPAHULIBI Koopaunara, BpeMs, CKOPOCTb BEJINYMHBI OT IPYTOM, HEJIMHEHAs
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1.8

00J1aCTH HAMOKaHUS
OT BPEMEHH.
JInneapuzanus
3aBHUCHUMOCTH

(IpaKTUKyM)

N3yyenue ynpyroro
rucTepesuca

(mpakTUKyM)

Cuia. UsmepeHune cuiibl
JTUHAMOMETPOM. YTIpyTHue
¥ YaCTUYHO ynpyrue aedopmaiun.

Cuna ynpyroctu. 3akoH ['yka.

3aBHCHUMOCTb, JIMHEApU3aIIUsI
HEJIMHEMHOM 3aBUCUMOCTH.

Cmpoums TUHEapU30BaHHBIN rpaduK
3aBUCUMOCTH (PU3MUECKUX BETUINH
JIpyT OT Apyra.

IIpumensams npaBuiia MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYMH JIPYT OT JIpyTa.

Onpeodensimsb 3HAYEHUS YTIIOBOTO

ko3 uieHTa 1 cBOOOAHOTO
cJaraeMoro rpaduka JMHeHHOM
3aBHCHUMOCTH, OLICHUBATH

1X a0COJTIOTHBIC TTOTPEITHOCTH.
Hccnedosams u unmepnpemuposams
HEJIMHEUHYI0 3aBUCUMOCThH KOOPAUHATHI
IpaHUIlbl 00JACTH HAMOKaHUs OyMaru
OT BPEMEHHU.

Hcnonvzosameb CEKyHIOMED U PYJIETKY
Onepuposams nouamusmuy. CUia,
nedopmaius, ynpyrui THCTEpE3uc.
Ymems dopmynmpoBath 3akoH ['yka,

coOHpaTh IKCIEPUMEHTAIBHYIO
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OTki0HEeHMs OT 3aKoHa ['yka.
['ucrepesuc. PaboTta cuisl
Ha MaJIOM U Ha KOHEYHOM
nepemetiennu. ['papuueckoe

IMpCaACTAaBJICHUC pa6OTI>I CHJIbI

YCTaHOBKY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTH JIJIMHBI OOBEKTa OT
BEJIMYUHBI PUIIOKEHHON K HEMY CHIIBI.
Cmpoumsb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BEITUYNH
JIPYT OT Jpyra.

Ipumensimo ipaBUia NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEIIMYUH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposamso
HEJIMHENHYI0 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BETUYNHBI IPUIIOKEHHOU

K HEMY CHJIBI.

Onpeodensms yroa HaKJIOHA
KacaTeJbHOM K rpaduKy HETMHEHMHON
3aBUCUMOCTH B JaHHOM TOUKE, MJIOIIA/b
o rpapuKOM, OIICHUBATH A0COJIFOTHBIC
Y OTHOCHUTEJIbHBIE IOTPEIIHOCTH ATHX
BEJIMYMH.

Hcnonvzosams CEKyHIOMED

U JUHAMOMCTP.
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1.9

Haxoxnenue maccel
JIMHENKU U LWIIpULIA
C IIOMOILIBIO
YPaBHOBEILIMBAaHHUS

phIuara (ImpakTUKyM)

AOCOIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPJIOro Tejia. MOMEHT CHIIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. CloXeHHE CHII,
MPUJIOKEHHBIX K TBEPIOMY TEITY.
LlenTp TsxkecTH Tena. Y cioBus

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnuseams 63aumocessu

MEXJ1y OIpeaenecHrueM (HrU3nuecKoi
BEITMYMHBI «MEXaHUIeCcKasi paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«IUIONIAJIb T/ TPahUKOM 3aBUCUMOCTHU
BEJTWYMHBI CHITBI OT BETTUIMHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEIJIBHO OCH BpPAILICHUS,
TJICYO CHJIBI, IICHTP TSYKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJIBI, IPHJIOKEHHBIE K TBEPJIOMY Ty,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugooums puMepbI TPUMEHEHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XaPAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOYKU

OIIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €r0 KOHIILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
JpyT OT JIpyTa.

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

OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €ro KOHILY.

Onpedensimo no TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duireHTa 1 CBOOOIHOTO
CcJIaraemMoro, OLleHUBaTh aOCONIOTHbBIE
¥ OTHOCHUTEIHHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TAKKE
HINPUIL C JEJICHUSMU J1J151 U3MEPEHUS
o0Bbema.

Pewamo 3aJ1a4M O paBHOBCCHUM pbIYara
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1.10  Hsmepenue
koa(hpurmenTa
YHEPTETUYECKUX MTOTEPD
IPU OTCKOKE IIapuKa
OT IMMOBEPXHOCTH

(mpakTUKyM)

Nmnynbe CHITBbI 1 UI3MEHEHUE
MMITYJIbCA TEJIA. 3AKOH COXPAHEHUS
uMiyibca. Kunernueckast sHeprus
MaTepUAIbHON TOYKH. Teopema

00 U3BMEHEHUHN KUHETUYECKON
DHEPIUU MaTEPUATIbHOM TOUKHU.
[ToreHnmanbHbIE

Y HENOTEHINAIbHBIE CUJIBI.
[loTeHUMaNIbHAsA YHEPTHSL.
ITorenunanbHas sHEprus Tena

B OJIHOPOJHOM I'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEpPruu. YHPYrue U Heynpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEprus Tena

Onepupogams NOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIbC T€Ja, KHHETUYECKAs
SHEPrusi MaTepUaIbHON TOUYKH,
MOTEHIMAJIbHBIC ¥ HEMOTEHIIMAIbHbIC
CHUJIbI, TOTECHIIMAJIbHAS] SHEPTUs

(B T.4. TeJIa B OJTHOPOJTHOM
IPaBUTALIMOHHOM T10JI€), YIIPYTHE

Y HEYIIPYTUE CTOJIKHOBEHUSI.

Ymemwv hopmynupoBaTh 3aKOH
COXPaHECHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHNH KUHETHYECKON SHEPTUU
MaTepHUaIbHON TOYKH, JaBaTh
OIPEJICIICHUE TOTCHIIUATBHBIX

Y HEMOTCHIMAIbHBIX CHUJI;
dhopMyIMPOBATh 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU.
Ilpusooumv npumepwvi cnydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXPAHSETCS, KOraa
MEXaHUYEeCKas YHEPTUS CUCTEMBbI
COXPAHSETCS WK HE COXPAHSIETCH,

YIPYTHUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAIBLHOTO CTOJA OT BBICOTHI
copoca.

Cmpoumbs TNHENHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (PU3NUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensimo nipaBUia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JPYT OT IpyTa.

Hccneoosams u unmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIIaprKa
MOCJIE COYIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pynerTKy.

Pewams 3anaun 06 aGCOMOTHO
YIPYTUX ¥ a0COJIFOTHO HEYNPYTUX

COYJapEeHUSIX
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Paszneua 2. MoJiekysipHasi pusuka 1 TepMOAMHAMHMKA

2.1.  Omnpenenenue 4 KomnuecTBO TEIIOTEL.
TEIIIOEMKOCTHU TermmoeMKoCTh Tena. Y IeabHas
TBEPJOrO Teja Y MOJISIpHAsl TETTIOEMKOCTH
(TpaKTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oamanca. TemoBoe paBHOBeCHE

Onepuposamsb noHAMUAMU. KOTAYECTBO
TEIUIOTHI, TETUIOEMKOCTh TeJja, yAeIbHas
¥ MOJISIpHAS TETJIOEMKOCTH BEIIECTBA,
TEIJIOBOE pPaBHOBECHE.

Ymems hopMynHpoBaTh ypaBHEHHE
TEIIOBOTO OajlaHca, cooupaTh
AKCIICPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpuseooumsv npumepol Ten,
00J1aTaroNnX OAUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3IMYHON
YACIBHON TEMII0EMKOCTHIO.

Ilpumensmob ypaBHEHHUE TEIIOBOTO
OaaHca JJ1s1 OTIMCaHUs MpoIecca
TEIJI000MEeHa TBEPJIOTO TeJla C BOJOM.
Hccneoosams TEIIO00MEH

MEXTY TBEPJIBIM TEJIOM U YKHIKOCTSIMHU
U UHMeEPNPemupoB8anms Pe3yabTaThl
9THX ONBITOB.

Onpeodensams TEMIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUU PE3YIHTaTOB

OTIBITOB IO U3YyYEHUIO TEIJIO0OMEHa
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2.2.

N3smepenue
TEMIIEPATYPHI PYK
3KCIIEPUMEHTATOpA
Y JIaBJIEHUSI, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKHE

(IpaKTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M aeanpHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BbIl TEpMOMETP

MEXIY TBEPABIM TE€JIOM M KUIKOCTIMU
C pa3HbIMU TEMIIepaTypaMu, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTA U3MEPEHHON BEJIMUUHBI.
Hcnonvzosams TEPMOMETP.
Yemanasnusameo 63aumocensu

MEK]ly 3aKOHOM COXPaHEHHUSI SHEPTUU
¥ ypaBHEHHEM TEIIOBOTO OaaHca.
Pewamyo 3anaun Ha IPUMEHEHNE
ypaBHEHMS TEIIOBOTO OanaHca
Onepuposams nowsimusamu. JaBICHUE,
o0BeM, Temreparypa, KOJIM4eCTBO
BEIIIECTBA, UJIcaJIbHbBIN ra3.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kitanenpona,
(bopMyITUpPOBaTh Ta30BBIC 3aKOHBI,
cOOUpPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUT paOOTHI
ra3oBOro TEpMOMETPA.

IIpusooums npumepsi TOBEACHUSA Ta3a
MIPU U3MEHEHUU €T0 JIaBJICHUS, 00beMa,

TEMIIEPATYPHI.

51



2.3.

OddexTuBHbIM

K03 UITIEHT
KECTKOCTU CUCTEMBI.
Onpenenenne Moy
FOHra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TpaKTUKyM)

Jedopmariiu TBEpIOTO TENA.
Pactsixenue u cxxkatue. Monyiib
Ownra. Yopyrue u Heynpyrue
nedopmanuu. [penen ynpyrux
nedopmanmii. 3akoH I'yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [lnedo cubl. YcinoBus

PaBHOBECHUA TBCPAOTO TCJIA. Ppruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JABIICHHUE
UJICAIBHOTO Ia3a Mo pe3yJibTaTaM
OTBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 63aumocessu
ME3K]ly BHEIITHUMU U BHYTPEHHUMU
MakpornapaMeTpamu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeiipona
Onepuposams nowsmusamu. yupyrue
u Heynpyrue nedopmaium,

npeaen ynpyrou aedopmarum,
Moyab FOHra, MOMEHT CHJIBI
OTHOCUTEJIBLHO OCH BpaIlleHHUs, IIJIe40
CUJIBI, phIYar.

Ymemwv dhopmynupoBath 3akoH ['yka
U1t iepopManiy pacTsHKEHUS
OJIHOPOJHOTO CTEPAKHS C MOCTOSTHHBIM

MMONEpECUYHbIM CCUCHHUEM, YCIIOBHC
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paBHOBecHs a0COTIOTHO TBEPOTO Tea,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsl ynpyrux

U Heynpyrux aegopManuii, MaTepuasoB
C paznuuHbiMu Moy isimu FOHra.
Ilpumenams 3akoH I'yka s pacuera
nedopManuu pacTsiKeHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTbD yITTUHEHUS
MIPOBOJIOKU OT BEJIUYHHBI
PACTATUBAOIIECH €€ CUJIIbI

U UHMEPNPEemupo8amy

MOJTyYEHHbIC PE3YJIbTATHI,

B TOM YHCJIE JJI ONIPEACIICHUS Ipeaena
yIpyroi nedopmaruu.

Onpeoensams moynb FOHra npoBoiaoku
Ha OCHOBAaHHMH PE3YyJIbTATOB OIBITOB

10 PACTSHKEHUIO MPOBOJIOKH

C MIOMOIIBIO PA3JIMYHBIX 110 BETUYNHE
CHJI, OLICHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO HOTPEIIHOCTh

u3MepeHHoro moyst FOwnra.

53



24.

N3smepenue
koadpurmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBa (ITPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHUE.
KoaddurmenT noBepxHOCTHOTO
HaTspKeHHs. Cuia MoBEPXHOCTHOTO
HaTspkeHus. Kanuisipabie
sBiicHuA. JlaBieHue

MO UCKPUBJIEHHOM MOBEPXHOCTHIO

x)unkoctu. Gopmyia Jlammaca

Hcnonvzosams HEpaBHOILICUUN phIyar
JUTSl YBEJIMYEHUS CUJIbl U TIEPEMEIICHHUS.
Pewams 3a1aun Ha TpUMEHEHUE 3aKOHA
I'yka st pacuera pacTsKeHUs

Y C)KaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKEHUS, KaWIISIPHBIC SBJICHMUS.
Ymemw 3anuceiBaTh HOPMYITY IJI CUIIBI
MMOBEPXHOCTHOTO HATSHKCHUS, GOPMYITY
Jlarutaca ny1st onpeieieHus TaBJICHUS
MOJ1 UCKPUBJICHHON TTOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
AKCIIEPUMCHTAIBLHYIO YCTAHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SIBJICHUW U KaNTWUISIPHBIX SIBJICHUM.
Ilpumensmov METOT OTPBIBA PAMKHU

OT MOBEPXHOCTHU KUIAKOCTH

JUIs1 U3MepeHus ko3 duirmeHTa
MOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTH.

Hccneoosams 3aBUCUMOCTD BEJTUHYUHBI
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2.5.1.

OnpeneneHue TOUKU

pOCHI (MMPAKTUKYM )

HacpllieHHbIE 1 HEHACBIILIEHHBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
IJIOTHOCTH U TaBJICHUS
HACBIIEHHOTO Mapa

OT TEMIIEPATYpHI,

HX HE3aBHCUMOCTH OT 00beMa

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMmKu, OT €€ IepuMeTpa

U UHINEPNPEMUPOBAMb PE3YIIbTATHI
IIPOBE/ICHHBIX U3MEPEHUM.

Onpedensamob KodDPUITEHT

MMOBCPXHOCTHOI'O HATAXKCHUSA JKUAKOCTHU

10 pe3yJibTaTaM NPOBEACHHBIX
M3MEPEHUN, OIIEHUBATh A0COJIIOTHYIO
Y OTHOCHUTEJIbHYIO ITOIPEIHOCTD
W3MEPEHHOMN BEJINYHHBI.
Hcnonv3oeams pbryar 1iid CO31aHUS
CWJIBI 3aJTaHHOW BEJINYUHEL.

Pewams 3anaum Ha npUMEHEHNE
(hopMyJIBI 17151 CHJTBI TOBEPXHOCTHOTO
HaTsDKeHUs U hopmydsl Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIA U HEHACBHIIICHHBIN Nap,
BJIQYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCHUTEIILHAS BJIAXKHOCTb.

Ymems xauecTBEeHHO ONIMCHIBATH

3aBHUCHUMOCTBD IINIOTHOCTH U JABJICHUA
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HACBIIIIEHHOTO Mapa. BiaxxHocTh
BO3ayxa. AOCOIOTHAS

N OTHOCHUTCIIbHAA BJIIaXKHOCTD

HACBIIIIEHHOT'O Iapa OT TeMIIepaTyphl,
UX HE3aBUCUMOCTb OT 00beMa
HACBILIEHHOTO Tapa, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvl HACHIIIIEHHOTO
¥ HEHACHIIIICHHOTO Tapa.
Hccnedosams niponiecc BuIaAeHUs
POCHI TP MIOHWKEHUHU TEMITePaTyPhl
BJIQYKHOTO BO3/yXa

U UHMEpPNPemuUpoB8ams TOTyICHHbIE
pE3yJIbTaTHI.

Onpedensimp 10 TIOTyYCHHBIM
HKCIIEPUMEHTATILHBIM JaHHBIM
TEeMITepaTypy TOUKY POCHI, U 3aTEM,
C IOMOILBIO TAOJUIILI 3aBUCUMOCTH
TABJICHUS HACBIIIICHHOTO TIapa BOJIbI
OT TEMITepaTyphbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0OCOJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH STUX BEIIMYMH.
Hcnonvzosams TEpMOMETD.

Pewamo 3aJa41 Ha BBIYHMCIICHHUC

56



2.5.2. 3HaKOMCTBO
C DJIICKTPUUECKUM
KOHJICHCATOPOM

(mpakTUKyM)

DNEeKTpUYECKUI 3aps/I.
DNEeKTpUYECKOE TOJIE.
HanpskeHHOCTh M OTEHIM AT
AIEKTPUYECKOTO MOJI. Pa3HOCTH
NOTEHIMAJIOB U HAIIPSKEHUE.
N3mepeHne HanpspKeHUsI.
BonbsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHACHCATOPA.
[TapamiensHoe

1 MOCIIE0BATEIIbHOE COCTNHEHUE

KOHACHCATOPOB

a0COJIFOTHON Y OTHOCUTEIIbHOM
BJIQKHOCTH

Onepuposamsb NOHAMUAMU.:
DIIEKTPUIECCKUH 3apsijI, IIEKTPUIECKOE
10JIe, HAMIPSHKEHHOCTD U MOTEHITUAT
AIEKTPUIECKOTO TIOJIS, pa3HOCTh
MOTCHITMAJIOB U HAIIPSIKEHUE,
KOHJICHCATOP, AJICKTPOEMKOCTh
KOHZICHCATOpA.

Ymems BBIUUCIATE 3aps]l KOHIEHCATOPA
0 €T0 JIEKTPOESMKOCTH

Y HaIIPSDKEHUTO, IPUMEHSITH (DOPMYJIBI
TSl pacyeTa dJICKTPOEMKOCTH

MIPH MOCIEI0OBATEIEHOM

Y TapajuieIbHOM COCTMHCHHUH
KOHJIEHCATOPOB, COOMpPaTh
AIEKTPUYECKYTO TIETb.

IIpugooums npumepuol
MOCJICIOBATEIHLHOTO U TTApaJICILHOTO
COCIMHECHUS KOHJICHCATOPOB.
Uccnedosams 3aBUCUMOCTD

HaIIpsHKCHUS Ha KOHACHCATOPC
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Hroro no pazgeny
Paznen 3. DaekrpoauHamMuka.
3.1. HzyueHwue npouecca
pa3psAIKu KOHAEHCATOpa

(IpaKTUKyM)

18

DIIeKTpUYECKUM 3apsij.
DIEeKTpUYECKOE MoJIe.
Hanps>keHHOCTh M IOTEHIUAN
AJIEKTPUYECKOTO 10J1s1. Pa3HOCTH
MOTEHIMAJIOB U HAIPsKEHUE.
3/1C ncrounuka Toka. 3mepenue

HaIpsbKeHus. BonbTmerp.

OT €r0 AJIEKTPOEMKOCTH
U UHMePNPemupo8ams Pe3yIbTaThl
ATOTO IKCIIEPUMEHTA.

Onpeodensims OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HaIPSKEHUS Ha HUX,
OIICHUBATh a0COJIIOTHBIC

Y OTHOCUTEIbHBIE TOTPEITHOCTH
U3MEPSEMBIX BEJIMYHH.
Hcnonvzosams BOTBTMETP.
Pewams 3amaun Ha coeTuHEHNE

KOHICHCATOPOB

Onepuposams NOHAMUAMU:
ANEKTPUUYECKUH 3apsifl, DIIEKTPUUECKOE
1oJie, HAPSsHKEHHOCTh U MOTEHIIAAIT
AIEKTPUYECKOTrO MOJIsl, pa3HOCTh
MOTEHIIUAJIOB U HANPSKEHHUE,

O/1C ucrouHuka Toka, KOHAEHCATOP,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KonnencaTop. D1eKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPUIECKOE
conpoTtuBieHue. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1ETIH.
KonneHncaTop B ienu MOCTOSTHHOTO

TOKa

AIEKTPUUECKOE COITPOTUBIICHUE.
Ymems popmynupoBats 3akoH Oma
JUJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON IIETIH, BBIYUCIIATh
3apsii KOHAEHCATOpa

10 €T0 AJIEKTPOEMKOCTH

U HaIlpsHKEHUI0, COOMPAThH
ANEKTPUUECKYIO IIETTb.

IIpusooums npumepwvi NOBEACHUS
KOHJIEHCATOPa, BKIIFOUEHHOTO B IIETTh
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHHU
MIpH pas3psiJike KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CUJIBI
TOKa OT BPEMCHHM TPHU Pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensms ipaBuUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DU3NISCKUX
BEIIWYUH JPYT OT ApyTa.

Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenenue
YAEITHLHOTO

COIIPOTHUBJICHUSA

Cuina toka. Hanpsikenue. 3akoH
OmMa f71s1 ydacTKa LerH.

9H€KTpI/I‘ICCKOG COIIPOTHUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3ucTop

U UHMEPNPemuposams Ty
3aBUCHUMOCTb.

Onpeoenamu 3NEKTPOEMKOCTh
KOHJIEHCATOpa,

BbIpaXkasi ee uepe3 yriioBou
K03((PULIMEHT KacaTenbHOM K rpaduKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJICHCATOpa OT BPEMEHH,
OIICHUBATH A0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzosams BOIBTMETP

U CEeKYHJIOMeEp.

Yemanaenueams 63aumocsssu.
Pewamy xauecTBeHHbIE 3a7aUn

0 KOHJIEHCATOpaX, BKIIOYCHHBIX B IIEMh
MOCTOSTHHOTO TOKa

Onepupogams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHUE,

QJIICKTPHUYICCKOC COIMPOTUBIICHUC,
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MaTcpHraja IIpOBOJIOKHU

(IpaKTUKyM)

3aBHCHUMOCTb COIIPOTHUBJICHUA
OJHOPOIHOTI'O IIPOBOAHUKA

OT €TI0 JJIMHBI U IJI0IIaaun
IMOIICPEUYHOI0 CCUCHMUA. YIIGJII)HOG

COIIPOTHUBJICHHC BCIIICCTBA

YAEIbHOE COMTPOTUBJIEHUE
BEILIECTBA.

Ymemsv popmynupoBats 3akon Oma
JUISL y9acTKa LIETH, 3alUChIBaTh
dbopmymy JUIs 3aBUCUMOCTHU
CONPOTUBJICHUSI OTHOPOTHOTO
MPOBOJAHUKA OT €r0 JIJTUHBI

Y IO/ MOTIEPEYHOTO CEUCHHUS,
cOOUpaTh AIEKTPUUECKYIO 1IETIb.
IIpusooums npumepsl BEIIECTB

C Pa3JIUYHBIM yI€JIbHBIM
COMPOTUBIICHUEM.

Ilpumensmos METO1 U3MEPEHUS

MaJIbIX JIEKTPUYECKUX
CONIPOTHUBIICHUM.

Hccnedosams 3aBUCUMOCTD
HaIpPsDKEHUS MKy KOHITAaMHU OTpe3Ka
MIPOBOJIOKH OT JIJTMHBI ATOTO OTPE3Ka
U UHmMepnpemupo8ansv Pe3yabTaThl
MPOBEJCHHBIX U3MEPEHUI, BEIUUCIISITh
ANEKTPUUYECKOE COTPOTUBIIEHUE OTPE3KA

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

N3smepenne
BOJIbT-aMIIEPHOU
XapaKTEPUCTUKH
MOJYTIPOBOIHUKOBOIO

nuona (MPaKTUKYM)

[TomympoBoauuku. CoOCTBEHHAS
Y MpUMECHAs TIPOBOJIUMOCTh
MOJIYITPOBOIHHUKOB.

CaoiicTBa p-n-nepexona.

ITonynpOBOIHUKOBBIN JUOL

CUJIBI TOKA U HAMPSKECHUS.
Onpeodensams yaeabHOE COTPOTUBIICHUE
Martepualia MPOBOJIOKH MO U3BECTHBIM
JUIMHE, IUAaMETPYy U CONPOTUBIICHUIO,
OILICHUBATh a0COJIOTHYIO
1 OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUSI.
Hcnonvzoeams MyIbTUMETP B pEKAMAaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MUKPOMETP.
Pewams 3anaun Ha 3axk0oH Oma
JUISl y4acTKa 1IN U Ha 3aBUCUMOCTD
CONPOTUBJIEHUSI OTPE3Ka MPOBOJIOKH
OT €r0 XapaKTepUCTUK
Onepuposams NOHAMUAMU:
MOJIYTTPOBOTHUK, COOCTBEHHASI
U TIpUMECHAasi TPOBOJAUMOCTD,
Pp-n-nepexol, NOJIyIPOBOJHUKOBBIN
JTUO]I.
Ymems 0OBIACHATH IPUPOTY
COOCTBEHHOM Y MMPUMECHOM
MIPOBOANUMOCTH, CBOKCTBA
p-n-nepexoia, NpUHIUIT IEUCTBUS
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IIOJIyIIPOBOJJHUKOBOI'O THO/a,
ero GyHKIIMOHUPOBAHUE

P BKJIFOYEHHUH B JIEKTPUYECKYIO LIENb
MOCTOSIHHOT'O TOKa B MIPSIMOM

U B 0OOpaTHOM HallpaBJIEHUHU, COOMPATh
AJIEKTPUYECKYIO 1I€Tb, YNTATh
MapKHPOBKY IIOJIyIIPOBOJHUKOBOIO
JIMOJ1A.

1Ipusooumu npumepwvl NCIOJIB30BAHUS
IOJIyIIPOBOJHUKOBOI'O IMO/1A

B AJICKTPUYECKUX LIETISIX.
Dopmynuposamsb TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYILEro
4yepes3 MOTYNPOBOIHUKOBBIN U0,

OT MOJAHHOT'O HA HETO HANPSKEHHUS.
Cmpoums S5KCIEPUMEHTAIIBEHO
BOJIT-AMIIEPHYIO XapaKTEPUCTUKY
(BAX) nonynpoBOIHUKOBOTO AHOA
MIPU €ro BKIIFOUEHUH B 3JIEKTPUUECKYIO
LEIb TOCTOSIHHOTO TOKA B MPSMOM

U B 00OpaTHOM HaIpaBJICHUH.
Ipumensimo paBUiIa NOCTPOCHUS

rpaMKOB 3aBUCUMOCTEH (HPU3NUECKUX
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Hroro no pazgeny
OBIIEE KOJIMYECTBO

YACOB I1O ITPOT'PAMME

10
68

BEJIMYUH JPYT OT JIpyra.
Hccneoosams BAX
MOJIyITPOBOJHUKOBOIO IMO/IA,
BKJIFOYEHHOTO B II€Th IOCTOSTHHOTO TOKa
B IIPSIMOM U B 0OpaTHOM HampaBJICHUU
U UHMEpPNPemupo8amy

ATy 3aBUCUMOCT.

Onpeodensams 3AEKTPUUECKOE
CONPOTHUBIIEHUE TOJIYIIPOBOJHUKOBOTO
oA IPpYU TaHHOM 3HAaYE€HUH
HaIpsHKEHUS, OIICHUBAThH a0COIIOTHYIO
1 OTHOCUTEJIBHYIO MOTPEITHOCTh

3TOM (PU3UYECKON BEIIMUUHBI.
Hcnonvzosams BOTLTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJYITPOBOIHUKOBBIN TUOI.
Pewamyo 3anaun Ha 1IeNTU TOCTOSIHHOTO
TOKa MPU HAIMYUU B HUX UJICATHHOTO

oA
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11 KJIACC

No
/11

HanmenoBanue
KommuectBo
pa3/iesioB U TeM
4acoB
y4eOHOT0 npeameTa

Pazgea 1. dnekTpoguHaMmuka

I.1.

O1eHKa BEJIMUYUHEBI 4
TOPU30HTATILHON

COCTaBJISIONICH

MarHUuTHOU UHAYKIIUU
MarduTHOTO II0JIS

3emuin (TPaKTUKYM)

[IporpammHoOe conepxanue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [[puHImn

CYIICPIIO3UIHNN MAalrHUTHBIX MIOJICH.

JIMHUY MarHUTHOW UHTYKIIHAH.
MarauTHoOe noJie KaTyIKu

C TOKOM

XapakTepuCTHUKA 1€ TETbHOCTH

0o0yyJaromuxcs

Onepuposams NOHAMUAMU. MAaTHUTHOE
T0JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JMHWHA MarHUTHON WHTYKITHH.
Ymemwv GhopMyMpoBaTh MPUHITUIT
CYMEepHO3UIIMH MarHUTHBIX MOJICH,
N300pakaTh JTUHUH WHIYKITHH
MarHUTHOTO ITOJIS KaTyIIIKHA C TOKOM,
coOUpaTh HKCIIEPUMEHTATILHY IO
YCTaHOBKY.

I1pusooums npumepsl TPUPOTHBIX
00BEKTOB U TEXHHYCCKUX YCTPOMCTB,
SIBJITFOIIAXCSl HCTOYHUKAMHM
MIOCTOSTHHOTO MarHUTHOTO TIOJIS.
Ipumensamo TPUHIUI CYTIEPTIO3UIINH
MarHUTHBIX TIOJIEH.

Hccrneoosams mpoCTpaHCTBEHHYIO

OPHMEHTALMIO BEKTOPA NHIYKIINH
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MAarHuTHOTO TOJIs1, CO3/1aBAEMOT0
Ha OCH COJICHOW/IA MIPU CYIIEPIIO3UIINU
MarHMTHOTO TOJIsl 3€MJIA U MarHUTHOTO
OJISI COJICHOU/IA, B 3aBUCUMOCTH

OT CWJIbI TOKA B BUTKaX COJICHOWIA

U UuHmMmepnpemupo8amsy MOITyUYECHHbIC
pEe3yJIbTATHL.

Onpedensims 1O pe3ybTaTaM
MPOBEICHHOTO 3KCIIEPUMEHTA MOYJIb
TOPU30HTAIIBHOW COCTaBJISIOIICH
BEKTOpa MAarHUTHON MHIYKIIUH
MarHuTHOTO MOJisi 3€MJIU, OIIEHUBATh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3UUECKOM
BEJINYMHBI.
Hcnonvzoeams xoMIIac, COJIEHOU/,
Ja00paTOPHBIN OJIOK MUTaHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha IPUMEHEHNE
MPUHIINIA CYTIEPTIO3ULIUA MATHUTHBIX

noJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEITMYUHBI
MAarHuTHOW WHIYKIIUU
MAarHUTHOTO TOJIS
MAar"HuTa OT PaCCTOSTHUSA

(IpaKTUKyM)

MarnautHoe nose. Bektop
MAarHMTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM UHIAYKIUU. MarHuTHoe

I10JIC IMIOCTOAHHOI'O MarauTa

Onepuposams noHAMUAMU. MATHUTHOE
10JI€, BEKTOP MarHUTHOW MHAYKIIHH,
JVUHUA MarHUTHOM MHIyKLUH.

Ymemb n300paxxkath IMHUU UHAYKIUH
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpuooums npumepsl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS] HCTOYHUKAMH
MOCTOSTHHOTO MarHUTHOTO TOJISI.
Ilpumensamo cmapTdoH

C TIPEIyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHneM JUisl U3MEpPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIPaBUIa
NOCTPOEHHUS IpaUKOB 3aBUCUMOCTEH
(du3znyecKuX BEIUYHMH JPYT OT JIpyra.
Hccrnedosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHON MHIYKIIUH MarHUTHOTO
MOJIS1 TOCTOSTHHOTO MarHuTa

Ha €ro NpoA0IbHONW OCH CUMMETPUU

OT paCCTOAHUA MCXKIY HCHTPOM
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1.3.

HaGmronenue
MarHuTHOI'O
rucTepesnca

(TpaKTUKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUA
MAarHATHOW MHAYKIHUHA. MarautHoe
N0JIE KaTYUIKH C MMOCTOSTHHBIM

TOKOM. MarauTHoe nose

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIbTaTHhI.

Cmpoums SKCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
WHAYKIUU MarHUTHOTO ITOJIS
MOCTOSIHHOT'O MarHuTa

Ha €ro NPOJ0JILHOM OCH CUMMETPHUH
OT PacCTOSIHUS MEXAY LIEHTPOM
MarHuTa U TOYKOM N3MEPEHUN

(c ygeToM aOCOTFOTHBIX TTOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzo6ams UTUIMHIPUYECKAN
IIOCTOSTHHBIN MarHuT, TUHEHKY.
Pewams 3ana4n Ha IPUMEHEHNE
IPUHIMIA CYTIEPIIO3UIIMA MAarHUTHBIX
IOJIEN

Onepuposams NOHAMUAMU. MATHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKLWH,
JIMHUY MarHUTHOW MHIYKIWH,
(eppoMarHeTuk, MarHUTHBIN

TUCTCPE3UC.
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B BCHICCTBC. (I’eppOMaFHGTI/IKI/I.

MarHuTHbIN TUCTEPE3UC

Ymemsb n300pakatb TMHUU WHAYKIIAHA
MarHUTHOTO TIOJIS KaTYIITKA

C TTIOCTOSITHHBIM TOKOM, OOBSICHSTH
SIBIICHUS (heppOMarHeTu3Ma

¥ MarHUTHOTO THCTepe3uca, CoOupaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipusooums npumepvl MaTEpPUAIIOB,
obnagarommx GpeppoMarHuTHbIMU
CBOWCTBaMH.

Ilpumensamo cmapTdoH

C TIPEAYCTaHOBJICHHBIM TPOTPAMMHBIM
obecrieueHrneM JTsi U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOEHUS TPahUKOB 3aBUCUMOCTEM
(bU3UYEeCKUX BEIMYUH APYT OT JAPYTa.
Hccrnedosams 3aBUCUMOCTD BEJTMUNHBI
MarHUTHOW WHTyKIIUA MarHUTHOTO
1oJist BOJTM3M TOpIIa KaTYIIKH

C TTOCTOSTHHBIM TOKOM, HAMOTAHHOMN

Ha (heppPOMArHUTHBIN CEPICUHUIK,

OT CHJIBI IPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMepNpemuposamay
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1.4

N3yuenune paboThl
AJIEKTPOIBUTATEINS
Y TMHAMO-MaIIHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MTOCTOSIHHOTO TOKA)

NOJIyYEHHBIE PE3YJIbTAThI
KakK HaOJII0JIeHIEe MarHUTHOTO
TUCTEpE3HCa.

Cmpoumsb SKCTIEPUMEHTAIBHO IpauK
3aBUCUMOCTH MOJTyJIsI MATHUTHOMN
UHAYKIMA MATHUTHOT'O TTOJISI KaTYILIKU
¢ (eppOMarHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAIOLIETO YePe3 KaTYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN U3MEPEHHBIX
(U3UYECKUX BEJIIMYMH).
Hcnonvzosams nabopaTOpHbIT
UCTOYHUK TTUTAHUS

Onepuposams NOHAMUAMU. CUIIA
Amnepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlI1Ha.

Ymems onpenenars MOLYyIb

Y HaIlpaBJICHHE CUIIBI AMIIEpA.

3name UCTOPUIO U300pETEHUS
AIIEKTPOIBUTaTES

Y COBEPIIEHCTBOBAHMSI

€ro KOHCTPYKIIMH, YCTPOUCTBO
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L.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEINS
Y TMHAMO-MaIIHbI

(4actb 2) (MpaKkTUKyM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBIEHUE U MOJTYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MTOCTOSIHHOTO TOKA)

Y TIPUHLIATII JENCTBUS
AJIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpusooumys npumepsvl IPUMEHEHUS
IIEKTPOABUTATENA IOCTOSHHOIO TOKA
Y JUHAMO-MAaIlIMHBI.

Onpedensime HaTIpaBICHUE BPAIICHUS

SAKOP SJICKTPOABUT ATCIIA ITPU 3a/ITaHHOM

HapaBJICHUHU MPOTEKAHUS
3JIEKTPUYECKOTO TOKa B OOMOTKaX
CTaHUHBI.

Pewamy 3anaun o 3neKTpoaBUTaTENE
MIOCTOSTHHOTO TOKA M JTHHAMO-MAIIINHE
Onepuposams noHamusamu. CAiIa
Awmriepa, 3JeKTpOABUTATENb, TUHAMO-
MallliHa.

Ymemw onpenensite MOIyJIb

Y HampaBJICHUE CUJIBI AMTIepa,
coOMpaTh SKCHEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooumys npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITOCTOAHHOTO TOKA
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Hroro no pazgeny

20

Y TUHAMO-MAaIIUHBI.
IIpumenamo TEOPETUUECKUE CBEACHUS
00 »JIeKTpOoIBUTATEIIe TOCTOSTHHOTO
TOKa U O TUHAMO-MAIlINHE

JUTs1 OOBSCHEHHS IPOBOJUMOTO
DKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTH:

1) cuitel ToKa, BepabaThIBAEMOI
TE€HEPATOPOM, OT BEJTMYMHBI MOMEHTA
CWJIBI, IPUJIOKEHHOTO K €T0 Baly;

2) BeTMYUHBI HAPSKEHUS, TOJJAHHOTO
Ha JIEKTPOJABUTATENb,

OT YacCTOTHI €r0 BPALICHUS

Y MEXAHUYECKOW HArpy3KH €ro Baja

U UHmMepnpemupo8ams TMOIyYEHHbIE
pE3yNbTaThI.

Hcnonvzosams 31EKTPOMOTOP,
71a00paTOPHBIN UICTOYHUK MUTAHMS,

peocrart, MyJIbTUMCTP

72



Pasznea 2. Kosie0anusa v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojaa KojaeoaHui
JIMHEUKU

HA HUJIMHIPUYECKOU
ITOBEPXHOCTH

OT pajnyca ee

KPUBU3HBI (MIPAKTUKYM )

I"apmonnyeckue KoaeoaHusl.

Hx knHeMaTHueckoe,
JTUHAMHUYECKOE U SHEPTeTUUECKOE
onucanue. [lepron u yactora
kosebanuii. [Tepuon manbix
CBOOOJHBIX KOJICOAHMI

MaT€MaTHU4YCCKOI'O MasiTHUKA

Onepupogams NOHAMUAMU.
rapMOHHYECKHUE KOJIeOaHuUs,

MIePUOJI ¥ YaCTOTa KOJIeOaHMIA.

Ymemw 3anuceiBaTh

Y UHTEPIIPETUPOBATH YPABHEHHUE
rapMOHUYECKUX KOJICOAHUH, TPUMEHSITh
3aKOH COXPAHEHUS YIHEPTUHU

TSl KOJIeOaTeIbHBIX MTPOIECCOB,
coOHpaTh HKCIIEPUMEHTATILHYIO
YCTaHOBKY, OOBSICHSITh POJIb MAJIOCTU
aMIUTATYbI KOJICOaHUH.

IIpusooums npumepwvi KonedaTeIbHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTeEPe
3aBHCHMOCTH TIEpHOJ1a KOJIeOaHMit
JIMHEWKU HA UJIUHIPUYECKON
MMOBEPXHOCTH OT pajiiyca €€ KpUBHU3HBI.
Hccnedosams 3aBUCUMOCTHU TIEPUOJIA
KoJIcOaHUM THHEHKH

Ha [MUIMHAPUIECKON TOBEPXHOCTHU

OT pajiniyca €€ KpUBU3HBI
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2.2.

N3yuenne 3aBUCUMOCTH

aMIUTATY bl KOJIeOaHMI

[Mapmonnyeckue koneOaHusl.

AMHJII/ITy,Z[a, nepuoa n 4aCctora

U uHmepnpemupo8ams NOITYUYECHHYIO
3aBUCUMOCTb.

Cmpoumuw rpadyiK 3aBUCUMOCTH
nepuoja KojacoaHui TMHEHKN

Ha [IWJIAHAPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTb
(c yueTom aOCOJIIOTHBIX TOTPEITHOCTEN
U3MEPAEMBbIX (PU3MUECKUX BEJIUYHUH).
lIpumensimo nipaBUa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.
Hcnonvszoeams TMHENKY, CEKyHIOMED.
Yemanaenusams 63aumocsnsu

MEXKy KHHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
ONMCAaHUEM TAPMOHUYECKUX
Kose0aHuM.

Pewamv 3agaun Ha rapMOHUYECKUE
Kosie0aHus

Onepuposams NnOHAMUAMU:

rapMOHHYCCKHC KOJIC68,HI/IH,
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IMPY>XXUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJIEOaHWH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTUTY/Ia, IEPUO] U YaCTOTa
KoJieOaHW, 3aTyXaHUe KOJIeOaH.
Ymems 00OBACHSITH 3aTyXaloIue
K0JIeOaTeIbHBIE TPOIIECCHI C TTO3UITUI
3aKOHA U3MEHECHUSI MEXAaHUYECKON
AHEPTUH, COOUPaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXaronmx
KOJie0aTeIbHBIX MPOLIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKkTepe
3aBUCUMOCTH aMIUTATYIbI KOJIeOaHUH
NPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHUS.

Cmpoums rpadyiK 3aBUCUMOCTHU
aMITTUTYIBI 3aTyXaroIINX KOJICOaHMA
MasTHUKa BPEMEHU U JINTHEAPHU30BhIBATh
3Ty 3aBUCUMOCTb (C y4eTOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbBIX (U3NUECKUX BEJIUYNH).
Ipumensimo ipaBUIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UIECKUX

BEJINYMH APYT OT ApyTa.
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2.3.

N3mepeHne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyIlIKH
WHIYyKTUBHOCTHU

(mpakTUKyM)

ITepemeHHBII TOK. AMIUITUTYIHOE U
JNEHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA
1 HanpsikeHus. CHHY COUTANTbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOp M KaTyIlKa
UHAYKTUBHOCTH B LIENHU
CHUHYCOUJAJIBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIYKTHUBHOE)

COMPOTHUBIICHUE

Hccnedoosams 3aBUCUMOCTD aMILTUTY JTbI
3aTyXarolux KoJieOaHUN MasTHUKA

OT BPEMEHH U UHMEPNPEMUPOBANb

3Ty 3aBHCHUMOCTb.

Hcnonv3o06amsb NTUHENVKY U CEKYHJIOMED
Onepuposams NOHAMUAMU:
MEPEMEHHBIN TOK, aMILTUTYTHOE

U JICHCTBYIOIIIEE 3HAUCHHUE CUIIbI TOKA

U HaIPsDKEHUS], CHHYCOUIQJIbHBIN
NIEPEMEHHBIN TOK, aKTHBHOE,
PEaKTHBHOE, EMKOCTHOE ¥l MHIYKTHBHOE
COTPOTHBIICHUE.

Ymemwb 0OBSACHATH OBEACHUE
pe3ucTopa, KOHJIEHCATOpa U KaTYIIKH
WHIYKTUBHOCTH, BKJTIOUEHHBIX B I1CTTH
CUHYCOHJIAJILHOTO IEPEMEHHOTO TOKa,
coOupaTh IMEKTPUUYECKYIO 1IETIh
(mocnenoBaTebHO COCAUHEHHBIE
PE3UCTOP U KAaTyIIKa WHIYKTUBHOCTH,
MOAKJIFOUCHHBIC K TEHEPATOPY).
1Ipusooums npumepvi TPUMEHEHHUSI

PCAKTHBHBIX 3JICMCHTOB B LICIIAX
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NIEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTH aMILTUTY/Ibl HAMTPSDKEHUS
Ha PE3UCTOPE OT YACTOTHI I10/1ABAEMOTO
Ha BXOJ LIETIN IEPEMEHHOTO
HaNPSHKEHUS TTOCTOSIHHOM aMIUIATY JIbI.
Cmpoums rpadvK 3aBUCUMOCTHU
aMIUTATY bl HATIPSDKCHHS Ha PE3UCTOPE
OT YacTOTHI MMOJJABAEMOTO Ha BXOJI IIETIH
NEPEMEHHOTO HaNPsKEHUS TOCTOSTHHON
aMIUIUTYIbI (C y4eTOM aOCOIFOTHBIX
MOTPEIIHOCTEN U3MEPSAEMBIX
(U3UYECKUX BEJIIMYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEH (PU3HIESCKUX
BEJIMYMWH JAPYT OT ApyTa.

Hccrneoosams 3aBUCUMOCTD aMILTUTY BT
HaANPSOKEHUST Ha PE3UCTOPE OT YaCTOTHI
M10/IaBa€MOTO Ha BXO/I IIETH
NEPEMEHHOTO HAPSDKEHUS ITOCTOSITHHON
aAMIUTUTY bl U UHMEPNPEemuposamy

IMNOJIYYCHHYIO 3aBUCHUMOCTb.
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24.1.

Beenenune
B 9KCIIEPUMEHTAIIbHY O

aKyCTHUKY (JICKIUS)

MexaHnuecKkre BOJIHbI, YCIOBHUSI
ux pacnpoctpanenus. [lonepeunsie
U TIpo10JIbHbIE BOHBL. [lepuon,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U JAJIMHA BOJIHBI.
OtpaxxkeHue, MperoMIICHHE,
uHTepPEpeHIHS U TUPPAKITUS
BOJIH. 3BYK KaK ME€XaHU4ecKas
BosTHA. CKOpPOCTH 3BYKA.
I'poMkocTs 3ByKa. BeicoTa TOHA.

OGepronsl. TeMOp 3ByKa

Onpedensmb aKTUBHOE CONPOTUBIICHHE
KaTyIIKH HHTYKTUBHOCTH

(0 HU3KOYACTOTHOM 001acTh rpaduka)
Y MHIyKTUBHOCTH KaTYIIIKU

(110 BBICOKOYACTOTHOM YacTH rpauka).
Hcnonvzosams reHepaTop HU3KOU
YaCcTOTHI, OCIMILTOTpad) UM BOIETMETP
MIEPEMEHHOTO HAMPSIKCHHS.

Pewamyv 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMH, KOHICHCATOPaMH
U KaTyIIKaMU UHYKTUBHOCTH
Onepuposams NOHAMUAMU:
MeXaHWYeCKasl BOJIHA, IEPUOI,
9acTOTa, CKOPOCTh PACIPOCTPAHEHUS

Y ITTUHA BOJHBI, OTPaKEHUE,
npesioMiIeHue, uHTephepeHus

U 1udpaxius BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, 00EPTOH

U TEMOD 3BYKa.

Ymemwb 00BSACHATH pa3nuune MexIy
MOTIEPEYHBIMH U MTPOJOIBbHBIMU

BOJIHAMMU.
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3namo HOpMyJIbI, CBSI3bIBAIOIINE
CKOPOCTb, NIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, TPOCTEUIITNE METO/IbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
IIpueooums npumepol 3ByKOB pa3HOU
TPOMKOCTHU, BBICOTHI TOHA U TEMODA,
SABJICHUN OTPAKEHUS, TPETIOMIICHHUS,
uHTEepPEPEHIINH U TU(DPAKITIN BOTHBI.
Onpedensimsb Ha CIyX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAJIbHBIC 3BYKH
U ITYMBI.

Pewamw 3anaun 0 3ByKOBBIX BOJIHAX

2.4.2. Ocuumorpamma 2 [Iepuon, yactora, CKOpOCTH Onepuposamsb noHsamusmMu. BbICOTa
U CIIEKTP IIACHBIX pacnpoCTpaHEHUs U JUIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (ITPAKTHUKYM) CkopocTb 3ByKa. ' pOMKOCTB 3ByKa.  3ByKa, OCIIUJLIOTpaMMa.
Bricora Tona. O6eptonsl. TemOp Ymems 00BICHATH, Kakast HMOpMAITUS
3Byka. CrieKkTp 3ByKa COJIEPKUTCS B OCLIHIIJIOTpaMME,

a Kakasl B CIIeKTpe, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsl IPUPOAHBIX
IPOLIECCOB U TEXHUYECKHUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH 1 IIIyMBI, KX OCIIMJLIOIPaMM

U CIIEKTPOB.

Ipumensmo 11l MOTyYEHUS
OCITUJUIOTPaMM M CIIEKTPOB 3BYKOB
MIePCOHAIBHBIN KOMITBIOTEP

C MUKPO(OHOM MM CMapTHOH

C IpeyCTaHOBJIEHHBIM MPOTrPAMMHBIM
o0OecIieueHueM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIJIIOTPaMM U CIIEKTPOB Pa3TMYHBIX
3BYKOB.

Hccnedosams OCIUILIOTPAMMBI

Y CIIEKTPBI PA3IMIHBIX TJIACHBIX
3BYKOB OJIU3KHUX YaCTOT

U UHMePnpemuposams dTU
OCITUJUIOTPaAaMMBI ¥ CIIEKTPHI.
Onpeodensams 10 OCIUIITIOTpaMMaM

Y CIICKTPaM aMILTUTYIbI 3ByKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OLIEHMBATH A0COJIFOTHEIE

Y OTHOCHUTEJIBHBIC TIOTPEITHOCTH

HN3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1.

Crosgure MEXaHUUYECKHUE

BOJIHBI (JICKITHS)

Crosiuast MexaHUYECKasl BOJTHA
KaK CyMMa JIBYX BOJIH, OETyIux

B TIPOTUBOTIOJIOXKHBIX
HanpasiieHusx. [lonepeynsie

Y TIPOJIOJIBHBIE CTOSTYHE BOJTHBI.
[lepuon, yactora, CKOPOCTb
pacupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JTbI U TyYHOCTH.
BnusiHne rpanun oqfHOMEPHOMN
cpebl Ha (POPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPHITHIMU
¥ 3aKPBITBIMHU KOHIIaMU. Y CITIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00€PTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Ycemanaenuseams 63aumocessu
MEX Yy TPOMKOCTBIO 3ByKa U BUIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYKa) M BUJIOM
CIEKTpa

Onepuposams NOHAMUAMU. CTOSTYAS
BOJIHA, Y3€JI U IIyYHOCTb CTOSYEH
BOJIHBI, OCHOBHOM TOH M 00€pTOH
CTOSTYEN 3BYKOBOM BOJIHBI.

Ymems 00OBACHSITH yCIOBUS
00pa30BaHMsI CTOSYUX 3BYKOBBIX BOJIH
B Pa3IUYHBIX PE30HATOPAX, MPUHIUI
JCUCTBHS KAMEPTOHA.

3name BUIBI TPAHUYHBIX YCIIOBUM,
(dopMyITy, CBSI3BIBAIOIIYIO YAaCTOTHI
OCHOBHBIX TOHOB ¥ 00OEpTOHOB

C NIMHOM pe30HaTOpa U CKOPOCTHIO
3ByKa.

1Ipusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenimme 3anaumn

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 H3zydenue ciekTpa
3ByKa JIMHEIHOTO
pe3oHaTopa

(mpakTUKyM)

OcHOBHO#1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepupogams nousimusmu: OCHOBHOU
TOH Y OOEPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYyKa.

Ymemwb 0OBSICHATD, Kakasi HHPOpMAIUs
COJIEPKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumenamye nysl NOyYEHUS 3BYKOB
CaMOJIEIIbHBIN aKyCTHYECKHM PE3OHATOP
(mpoOMpKy, YaCTUUHO 3alOJIHEHHYO
BOJIOM), @ JIJIs1 ITOJIyYEHUS! CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKPO(OHOM UM CMapTHOH

C IPELYCTaHOBJIEHHBIM IPOIPaMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTEPe
3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U NIEPBOr0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumps nuHEeapru30BaHHbIE rpaduKu
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOMU
BOJIHBI OT BBICOTBI BO3/IyIIIHOT'O CTOJI0A
B POOUpKE (C yueToM abCOTIOTHBIX
IIOTPEIIHOCTEN U3MEPSAEMBIX
(bU3HYEeCKUX BEIIMYUH).

IIpumensmo nipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYMH APYT OT ApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEM
9acTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BHICOTHI
BO3JIIITHOTO CTOJI0A B IPOOUPKE

U UHMepnpemupo8ams TH TpaduKH.
Onpedensamsb CKOPOCTH 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIyIIIHOTO cTOJI0A B MpoOUpKeE,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTh

HU3MEPEHHON (PU3HUECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyd cBeta. OTpaxkeHue CBETA.
3aKOHBI OTPAKECHUSA CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
pEJIOMIICHHS CBeTa. AOCOIOTHBIN
MoKa3aTeib MPeIOMIICHHUS.
OTHOCHTENBHBIN ITOKA3aTelIhb

MIPEIOMIICHUS

Onepupogams noHamusAMuU: JIy4 CBETA,
OTpaX€HHE CBETA, MPEJIOMIICHUE CBETA,
a0COIIOTHBIN M OTHOCUTEIbHBIN
MOKa3aTesb MPeIOMIICHUS.

Ymemwv hopMyMpoBaTh 3aKOHbI
OTPaKEHUS CBETA, 3aKOHBI
IPEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.
1lpusooums npumepvl ONTUIECKUX
SIBJICHU, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUS] OTPAKEHUS U MIPEIIOMIICHUS
CBeETA.

IIpumensams 3aKOHBI TIPEITIOMJIICHUS
CBETA.

Cmpoums X0 Jyuyen

Py MPEJIOMJICHHUH CBETA

Ha MOBEPXHOCTH.

Hccneoosams n3MeHEeHNE
HaIpaBJICHUS JTyda CBETa, MaJatoIIero
Ha OOKOBYIO MTOBEPXHOCTh
IJIOCKONAapasieIbHOM IUIACTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 H3mepenue nmokasarens
IPEIOMIICHUS] TPU3MBI
10 MUHUMAaJIbHOMY YTy
OTKJIOHEHHUS JIa3€pHOTO

ay4a (IpaKTUKyM)

IIpenomiieHue cBeta. 3aKOHBI
pesIoMJICHUS cBeTa. AOCOTIOTHBIM
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN IOKA3aTENb
npenomienus. [Ipusma.

[Ipenomnsromumii yros npu3msl

U UHmMepnpemupoeams MOIYy4YCHHbIE
pe3yJbTaThl.

Onpedensims NIOKA3aTENb IPEITOMIICHHS
MaTepuralla II0CKOIapauIeIbHOM
IUTACTHHBI, OLICHUBATh a0COJIOTHYIO
Y OTHOCUTEBHYIO IMOIPEIIHOCTD
U3MEPEHHOM (PU3UUECKOI BEIMUMHBI.
Hcnonv3o6amsb Na3epHYIO yKa3Ky,
JIMHEHKY.

Pewamv 3anaun Ha TpENOMIIEHHUE CBETA
Onepuposams NOHAMUAMU:
IpeIOMJICHUE CBETa, a0COIIOTHBIN

Y OTHOCUTEJIBHBIN IIOKA3aTENb
IIPEJIOMIICHU S, TPEJTOMIISIIOIIAN YTOJT
IIPU3MBL.

Ymemw paccunThIBATE MUHUMAJIBHBIN
YI'0JI OTKJIOHEHHSI JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEHN MPU3MOii, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIOTCS

MMPEIOMIIAIOIINEC IIPHU3MBI.
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IIpumensmo 3aKOHBI PEIIOMIICHUS
CBETA.

Cmpoums X011 Ty4del B TPEYTrOJIbHOU
PaBHOCTOPOHHEN MTPU3ME B CIIy4dae
MIPOU3BOJILHOTO HAIIPABJICHUS TAJICHUS
Jy4a U B CIIy4yae MUHUMAJIBHOIO yIJIa
OTKJIOHEHHS JIyYa.

Hccnedoosams 3aBUCUMOCTD yTJa
OTKJIOHEHHSI JIy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOM

OT HaIpaBJIECHUS MaJAIOUIETO JIydya

U UHmMepnpemupo8ams MOIYyYECHHbIC
pe3ybTaThI.

Onpeodensimp 10 OJTYYEHHOMY
3HAYEHHI0 MUHUMAJIBHOTO yIJIa
OTKJIOHEHHSI JTy4a TPEYTrOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
MIPEJIOMIICHHUS] MaTepuasa IpU3MBbl,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIBHYIO MIOTPEIIHOCTh
U3MEPEHHOU (PU3NUECKOU

BCJIMYHMHBI.
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2.7.1.

[Ipumenenue r3pdexra
MOJIHOTO BHYTPEHHETO
OTpaKeHHUSI

B U3MEPEHUSAX (JICKITHS)

2

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN Yol MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvzosams npusMy, J1a3epHYIO
YKa3Ky, TPaHCIOPTHP.

Pewams 3anaun 0 NpenoMIICHUN JTyden
B IIpU3Max

Onepuposamv nouamusAmMu.: MOJIHOE
BHYTPEHHEE OTPAXKEHUE, IPENEIIBbHBIN
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HUKHOBEHUS IOJTHOTO BHYTPEHHETO
OTpaXXKECHMS.

3namo GopMyITy, CBSI3BIBAIOIILYIO YTOJI
IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

¢ a0COTIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepsi IPUPOIHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJIOaeTCs
(mpuMeHsIeTCs) SIBJICHUE MTOJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Pewams 3agaun Ha NOJTHOE BHYTPEHHEE

OTpPaAKCHHUC
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2.7.2. W3mepeHue nmokasaress
PEJIOMIICHUS TIPU3MBI
C TIOMOIIBIO
HaOJI0/ICHHS yria
MOJTHOTO BHYTPEHHETO
OTpaKEHUS

(IpaKTUKyM)

2

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN yToy MOJITHOTO

BHYTPCHHCTO OTPAXKCHHUA

Onepuposamv NoHAMUAMU.:
IpEJIOMJICHUE CBETA, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN NTOKA3aTeNb
PEJOMJIIEHUS, IPETOMIISIOLINI YToJ
IPU3MBI, I0JJTHOE€ BHYTPEHHEE
OTpa)kK€Hue, MPeAENIbHBIN YOl TOJHOTO
BHYTPEHHETO OTPaKEHHUS.

Ymemwb paccUuTHIBATh YO OJIHOIO
BHYTPEHHET0 OTPa)KE€HUs1, COOUPATh
JKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpueooumsv npumepsi ONTUIECKUX
IpruOOPOB, B KOTOPBIX TPUMEHSIOTCS
IPEJIOMIISIOIIUE TPU3MBI

Y ACIIOJIb3YETCS SIBJICHUE TIOJIHOTO
BHYTPEHHETO OTPAKECHMUS.

Cmpoumbs X01 Jiy4a B TPEYTOJIbHOMN
IPU3ME C yY€TOM BO3MOKHOT'O TTOJIHOTO
BHYTPEHHETO OTPAKEHUS JTyya.
Ilpumenamu 3aKOHBI IPEIIOMIICHUS
CBeTA.

Hccrnedosams ycnoBus, IpU KOTOPBIX
MO’KHO Ha0JIF0/1aTh OJIHOE BHYTPEHHEE
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2.8.

[TpoBepka hopmyisl
TOHKOM JIMH3BI

C TIOMOIIBI0 METO/Ia
napajiakca,
MIPUMEHEHHOTO

JUISL OTIpEICTICHUS

Cobupatomiue TuH3BL. ToHKas

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONITUYECKasl CHJla TOHKOW JIMH3EI.

3aBUCUMOCTH (POKYCHOTO
PacCTOSIHUS TOHKOU chepruecKoi

JIMH3BI OT €€ I'COMCTPUU

OTPAXKEHUE JTy4a, UAYILIETO
B TPEYTOJIBbHOM MTPU3ME

U uHmepnpemupo8ams MOITYyUYCHHbBIC
pEe3yIbTaThI.

Onpedensims TIOKa3aTelb MPEIOMIICHUS
MaTepHuaa Mpu3Mbl IO K3MEPEHHBIM
napameTpam, pu KOTOPbIX HAYMHAET
HaAO0JII01AThCS OJTHOE BHYTPEHHEE
OTPAKEHUE JIyUa B IPU3ME, OIICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTUYMHBI.

Hcnonvszosams ipu3my, N1a3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 MOJTHOM BHYTPEHHEM
OTPa)XCHHHU JIy4el B PU3Max
Onepuposams noHAMUAMU: TAH3A,
TOHKas JIWH3a, COOMparoIast JINH3a,
rJ1aBHasi U TOOOYHAs ONTHYECKAs OCbh,
dokyc, GoKyCcHOE pacCcTOsHUE,
(oxanbHas IOCKOCTb, ONTHYECKAst

cuiia, rmornepeyYHoC yYBCIMUYCHUC,
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MTOJIOKCHHUSI
U300paKECHUS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO ITOKAa3aTelIs
npenomiieHnst. Dopmyia TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymems 0OBACHITH CYUTHOCTD
napajiiakca, 3almrichbiBaTh popmyiry,
BBIPKAIONIYIO 3aBUCUMOCTh
(OKYCHOI'0 pacCTOSIHUSI TOHKOU
chepudecKoit TMH3BI OT €€ TeOMETPHUH
¥ OTHOCUTEJIBLHOTO MOKa3aTes
IIPEIIOMJICHHS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATh
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumepsvi napaiiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS] COOUPAOIIHE JINH3HI.
Ipumernsmo GopMyTy TOHKON JTUH3HI.
Cmpoums X0 pa3IMIHBIX JTydei

B TOHKOM cOOHMparonieit JIMH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dPexra napamiakca
JUTSI OTIPEACIICHUS TIOJ0KEHUS
M300paKeHUs UICTOYHUKA CBETA

C MaJION CBETUMOCTBIO, MOTYYEHHOTO

C TIOMOIIIHIO COOMPATOIIEH JINH3BI
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2.9.

N3mepenne hoKycHOTO
paccTosiHus
pacCenBarOIICH JTUH3bI

(mpakTUKyM)

PacceuBaromue mH3bIL.

Tonkas nmuna3a. DokycHoe
pPacCTOSTHUE M ONTUYECKasl CUia
TOHKOU JINH3bI. DOpMyJIa TOHKON
JIMH3BI.

Xon nyya, IPOIIEAIETO JIUH3Y
10J] MPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OIITHUYECKOU OCH.

U UHmMepnpemupo8ams MOTy4eHHbIE
pe3yJbTaThI.

Onpeodensimob HOKYCHOE pacCTOSHUE
coOuparoiiel JIMH3bl Ha OCHOBAHUH
PE3yJIbTaTOB 3KCIEPUMEHTOB

10 HAOJIIOJICHUIO TTapaJllakca
N300paKeHHsI TOYCUHOTO UCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

¥ OTHOCHUTEIHHYIO MOTPEITHOCTh
U3MEPEHHOMN (PU3NUECKON BEIMUHHBI.
Hcnonvzoeams coOMparouIyo JUH3Y,
ONITUYECKYIO CKAMBIO.

Pewams 3anaum Ha TOHKHE
CcOOMpArOIINe JINH3bI

Onepuposams noHAMUAMU: TAH3A,
TOHKas JINH3a, PaCCEUBAIOIIas TNH3A,
MHHUMBIN UICTOYHUK CBETa, MHUMOE
U300paKeHue.

Ymems 3anuceiBaTh (POpMyITy TOHKOM
JIMH3BI IS CITy4asi pacCEeUBAOLIECH
JMH3BI, COOUPATh IKCIEPUMEHTATbHYIO

YCTAHOBKY, I1OJIY4YaTb I[GI\/'ICTBI/ITGJIBHOG

91



[TocTpoeHne n300pakeHUI TOUKU
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JIUH3aX

U UX CUCTEMaAxX

M300paKEHHE B pACCEUBAIONICH JIMH3E
IIyTEM CO3JIaHHSI C TOMOILIBIO
coOuparoieit TMH3bI MHUMOTO
VCTOYHHKA JIJI1 PACCEUBAIOIIEH JTMH3BI.
1Ipusooums npumepsi ONTUIECKUX
prUOOPOB, B KOTOPBIX IPUMEHSIOTCS
paccenBarOIIME JTUH3bI U CUCTEMBI JINH3.
Ipumensmo HopMyITy TOHKOM JTUH3BI
Cy4asl pacCEeMBAIOIECH JIMH3HI.
Cmpoums X0 pa3IuYHbIX JTy4deil

B TOHKOW pacCEeUBAIOIIEH JINH3E,
U300paKEHNUE TOYKU U OTPEe3Ka MPSIMOn
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH33X U UX CUCTEMaX.

Hccneoosams xop tydeit

Yyepe3 pacCerBalOLLy O JIUH3Y,

a TaKK€ B CUCTEME, COCTOSIICH

13 cOOMparoIel U pacCenBaroIIeH JTUH3
IIPU UX Pa3IMIHOM B3aMMHOM
PAaCIIONIOKEHUY U UHMEPNPEMUPO8AMb
MOJTYYEHHBIE PE3YIIbTATHI.

Onpeoensamsb HOKYCHOE pacCTOSIHUE
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2.10 OmnpeneneHue IJIUHBI
BOJIHBI JIA3€PHOTO
U3ITYYICHUSI C TTOMOIIBIO
cxembl FOHra

(mpakTUKyM)

WNutepdepenus ceera.
KorepeHTHbIE HCTOUYHUKM.
YcnoBust HaO IO ACHUS
MaKCUMYMOB U MUHHIMYMOB

B UHTEPPEPEHIIMOHHON KapTUHE

OT ABYX KOI'€PCHTHBIX HCTOYHUKOB.

pacceuBaroniel JIMH3bI HA OCHOBAHUH
PE3yJIbTAaTOB KCIEPUMEHTOB I10:

1) HaOMrOEHUIO JEHCTBUTEIHHOTO
U300paKEHUSI, TABAEMOTO
pacceuBaroe JINH30M;

2) HAOTIOJEHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOIO
paccenBaroIIeil TMH30M; OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3UIECKOM
BEJTUYUHBI.

Hcnonvzoeams cOOMPAIOLLYIO

U PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHE
paccenBarOIINE JIUH3bI

Onepuposams NOHAMUAMU:
uHTephepeHITs, UHTEPPEPCHITMOHHAS
KapTHHA, KOTEPEHTHbIE HCTOYHUKH,
uHTEepPEPEHIIMOHHAS CXeMa, CXeMa
FOnra.

Ymemw 3anuceiBaTh YCJII0BUA
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HpI/IMCpBI KIIACCUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HaAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTUHE OT JIBYX KOT€PEHTHBIX
MCTOYHUKOB, COOMPATH
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepsi TPUPOIHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOI0aeTcs
(mpuMeHsIeTCs) SIBJICHUE
uHTepepeHIun.

Ipumenamo ycinoBus HAOIIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEpHEPEHITMOHHON KapTHHE.
Cmpoumb XOJ «JIy4ei» U MOKa3bIBATh
Ha HEN pa3HOCTh Xoza

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUTIOTE3Y O BUIIE
uHTEPPEPECHITMOHHON KapTUHBI

P PA3JIMYHBIX TEOMETPUUYECKHUX
napamerpax cxembl FOHra.

Hccrnedosams nHTEpPEPEHIIMOHHYIO
KapTUHY MIPpU HAOIIOJCHUU
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Hroro no pazgeny

Paznen 3. KBanToBas ¢pusuxa.

3.1.

N3yyenue cnexrpa
CBETa Pa3IUIHBIX
HCTOYHHKOB

C IMMOMOIIBIO

T PaKITMOHHON

peneTku (MIPaKkTUKYM)

38

Hudpakuus cera.
JudpakunonHas pemierka.
VcinoBue HaOII0IeHUA TTIaBHBIX
MaKCHMYMOB TIPH TaJICHUU
MOHOXPOMATHYECKOTO CBETA
Ha TU(PPAKITMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIBIO CXEMBI
FOunra u unmepnpemuposams
MOJTy4YEHHBIEC PE3yIbTATHI.

Onpedensims NIUHY BOJIHBI CBETA

10 pe3ysibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHUBaTh
a0COJIIOTHYIO U OTHOCHUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonv3o6ams Na3epHYIO YKa3KY,
PYJETKY, a Takxke Goybry, OyIaBKu

W HUTKY JIJIs peanu3anuu cxembsl FOHra.
Pewams 3a1aun Ha TBYXBOJIIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
nudpakius, TupaKImoHHAas pelIeTkKa,
(OTOH, ypOBEHb SHEPTUU ATOMA,
U3JTy4YeHHE U MoTJonieHue poroHa,
CHEKTP U3JIy4eHUsI, CIEKTPOCKOTI.

Ymemw 3anuchIBaTh yCI0BUSA
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N3nydeHne v noriomeHne
(OTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buabl ClIeKTpoOB.

Cnektpockor

HaOJII0ICHUS TJIABHBIX TU(PPAKIIUOHHBIX
MaKCUMYMOB IIpY NTaJICHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3ITyYEHHUSI U TTOTJIONICHUS] (POTOHOB
IIPU [IEPEXO0JIE aTOMa C OJHOTO YPOBHS
SHEPIruH Ha JPYrou, coOnparthb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
MOJIOCATBIX U CIUIOUIHBIX CIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYECHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycinoBus HAOIIOACHUS
TJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJICHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKIMOHHYIO PELIETKY .
Cmpoums X0 «JTyqdei»

IPY UX HOPMAJILHOM IaJICHUN

Ha JUPPAKIUOHHYIO PEIIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOAA.

CDOpMyJZUPOGGI’nb THUIIOTC3Y O BUIC
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CHEKTPOB U3JIy4YCHUS HICTOYHUKOB CBETA
Pa3HON MPUPOJIBI.

Hccneoosams oNTUYECKHE CIIEKTPBI
U3ITy4YEeHHsI UCTOYHUKOB CBETA Pa3HOMN
OPUPOABL U UHMEPRPEMUPOBANb
MIOJTyYEHHBIE PE3yIbTATHI.
Onpedensims NTUHBI BOJH U3TyUYCHUS
Pa3IMYHBIX UCTOUYHUKOB

10 pe3yJibTaTaM HaOJIt0IeHUs
TUGPAKIIMOHHON KapTHUHBI,

naBaeMoil JudpaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
U3MEPEHHOM (hH3UUECKOM

BEJIMYMHBI.

Hcnonvzosams hpakiinOHHYIO
pemeTky, poHaph ¢ JaMIon
HaKaJMBaHUs, CBETOUOIHBIN (POHAPD,
razopaspsiHyIo Jamiy, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3a1a4u 0 aJieHUU CBETA
Pa3IMYHOr0 CIEKTPATBHOTO COCTaBa
Ha IU(PPaKINOHHYIO PEIIETKY

97



3.2

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHOIA
OT CUJIBI IPOTEKAIOIIIETO
Yyepes Hero ToKa

(mpakTUKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3ITy4eHust, POTOH, IIEKTPOH

Onepuposamv nonamusAmu: CBETOIHON,
Pp-n-NEPEXO/1, ANEKTPOH, JIbIpKa, POTOH,
UHTEHCUBHOCTb U3JIyUYECHMUS.

Ymemb 00BACHATH B yIPOLLIEHHOM BUE
IIPUHLIAI IEUCTBUSA CBETOANO/A,
coOHpaTh HKCIIEPUMEHTATIBLHYIO
YCTaHOBKY.

1Ipusooums npumepsi NPUMEHEHUS
CBETOAMOJIOB B OBITY U B TEXHHKE.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH UHTEHCUBHOCTH
U3ITyYEHUS CBETOJIMO/IA OT CHIIbI
IPOTEKAOLIETO YEPE3 HETO TOKA.
Hccnedosams 3aBUCUMOCTD
MHTEHCUBHOCTH MU3JIyYEHUS CBETOINO/1a
OT CHJIbI MPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEePNPemuposamy
NOJIyYEHHBIE PE3YJIBTATHI.

Cmpoums rpa@uK 3aBUCUIMOCTH
WHTEHCUBHOCTH M3JIyYEHUS CBETOAUOIA
OT CHJIBbI IPOTEKAIOIIET0 YEPE3 HETO

TOKa (C y4eTOM aOCOIFOTHBIX
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3.3.

Hab6monenune
M30UPaTeTbHOCTH
BHYTPEHHETO
dboTorddexTa Kk JIrHE
BOJTHBI CBETA

(mpakTUKyM)

CBeToHno, ”THTCHCUBHOCTH
U3Ty4YeHUs], POTOH, FIIEKTPOH.
DHeprusi 1 UMIyJbe (HoToHA.
doT03PheKT. 3aKOHBI
dbotorddexra. YpaBHeHUE
Oiiamrerina 115 GpoTodddekra.

«KpacHas rpanuna» ¢potosrddexra

MOTPENIHOCTEN U3MEPSIEMBIX
(bU3UYECKUX BEITMYHH).

Ipumenamo ipaBuIIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH APYT OT ApyTa.

Onpedenamp XapakTep 3aBUCUMOCTU
MHTCHCUBHOCTH U3ITyYEHUS CBETOINO/IA
OT CHJIBI TIPOTEKAIOLIETO Yepe3 HeTo
TOKA.

Hcnonvzosams CBETOANO, TIOKCMETP
(w1 cMapTPOH C TaTIYUKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHUs (MM HCTOYHUK MTOCTOSITHHOTO
HaANPSDKEHUS, pEOCTaT U MyJTbTHMET))
Onepuposams noHamusAMU: CBETOINO,
Pp-n-TIepexo/l, SIEKTPOH, AbIpKa, POTOH,
UHTEHCUBHOCTD U3Ty4YCHHUS,
boTodpPexT (BHEIIHUI K BHYTPEHHHUIA ),
($OTOTOK, «KpacHasi TPAHUIIA»
dotorddekra.

Ymems 0OBSACHATD B YNIPOIIIEHHOM BUJIE

MIPUHIIAI JEHCTBUSI CBETOAMO/IA,
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dbopmynmpoBath 3aKoHbI HoTOdDDEKTa,
3aMMChIBaTh YpaBHEHHUE DWHIITEITHA
s hotorddexra u popmyy

JUIS1 «kKpacHOM rpanuiiby Gpotorddekra,
coOHpaTh HKCIIEPUMEHTATIBbHYIO
YCTaHOBKY.

I1pugooums npumeps IPUMEHEHUS
CBETOAMO/IOB B OBITY M B TEXHHKE.
llpumensams 3akonbl potodrddekra,
ypaBHEHHE DUHILITEHHA

st poroaddekra, hopmyity

JUISL «kKpacHOU rpaHuiiby Gotorddexra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBHSIX BOSHUKHOBEHUS
BHyTpeHHETO (hoTodPdekTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JIJIMHBI.

Hccrneoosams siBeHNE BOSHUKHOBEHUS
(doTOTOKA B OCBEIIAEMOM CBETOJINO/IE,
W3YYUB 3aBUCUMOCTH CHJIBI (JOTOTOKA

B OCBEIIAEMOM CBETOAMO/IEC

OT HAIIPpsDKCHUS Ha APYTI'OM CBETOAMUOIL,

100



BBITIOJTHSIIOIIEM POJIb ICTOYHHKA CBETA
U UHmMepnpemupo8ams MOITyYCHHbIC
pEe3YJIbTATHI.
Onpeodensmsb yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOJUO/IC
(TOK BO3HUKAET TOJBKO IIPU OCBEIIICHUU
€ro CBETOAHUOJI0M C JUTMHOM BOJIHEI,
MEHBIIIEN WJIM PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO paCCYMTaH OCBEIIAEMbIN
CBETOHOI).
Hcnonvzosams CBETOIUObI Pa3HBIX
IIBETOB (KpaCHbIE, 3€JICHbIC U CHHUE),
71ab0opaTOpHBIN OJIOK TUTAHUS,
MYJIBTUMETP.
Pewams 3anaun Ha poTorddext

Hroro no pazaeny 10

OBHIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME

101



JIMTEPATYPA U 3JIEKTPOHHBIE PECYPChbI

1. Ilpukaz MunucrepcTBa 00paszoBaHusi U Hayku Poccuiickoit @enepauun OT
17 mas 2012 1. Ne 413 «OO6 yTBepxkaeHUU (QeaepaabHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNpHOrO CTaHAApPTa CpeaHEro ooiero odpazoBaHus» (3aperucTpupoBaH
MuntroctoM Poccun 7 uronst 2012 1. Ne 24480).

2. Ilpukaz MunucrepctBa TnpocBenieHuss Poccuiickoit  @enepaiuu OT
12.08.2022 Ne 732 «O BHeceHMM M3MEHEHHMI B (peAepalibHbII TOCYIapCTBEHHBII
o0Opa3oBaTeNbHbI CTaHAAPT CpPEJHEro oO0mero oOpa3oBaHUs, YTBEP>KIECHHBIN
npuka3oM MunucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit @eaepaunn ot 17 mas
2012 r. Ne 413» (3apeructpupoBad Muntoctom Poccun 12.09.2022 Ne 70034).

3. Ilpukaz MuHnucrepctBa npocsemnieHuss Poccuiickot  dDenepanuu OT
18.05.2023 Ne 371 «O0 ytBepxkaeHUH (eaepanbHO 00pa30BaTENbHON MPOrPAMMBbI
cpeaHero ooiiero oopazoanus» (3apeructpupoad Muntoctom Poccun 12.07.2023
Ne 74228).

4. Kabapausn O. @., OpnoB B. A. DxcniepuMeHTaNbHbIC 3a/1aHus 110 HU3uKe. 9—
11 kmaccel: yueOHOE TTocoOme I yJanuxcsi 001meo0pa3oBaTe/IbHBIX YUPEIKICHUHA. —
M.: «BepObym—M», 2001. — 208 c.

5. Cnobonsaniok A. VM. ®usnueckas oauMnuaga: SKCIEPUMEHTAIbHBIA Typ. —
Munck, ABepeas, 2011. — 378 c.

6. Bcepoccutickue ommmnuansl mo ¢usuke. 1992-2001 / Ilox. pen. C.
M. Ko3zena, B. I1. Cno6oastauna. — M.: «Bepoym—M», 2002. — 392 c.

7. Cnob6onenkuii 1. I11., Opnos B. A. Bcecoro3Hbie onuMnuansl 1o GU3NKe. —
M.: [Ipoceemienue, 1982. — 256 c.

8. ®Ou3nUecKuil MPaKTUKyM JJIs1 KJIACCOB C YIIIYOJICHHBIM M3y4YeHHEM (DU3HKU:
10-11 k. / ¥O. U. uk, O. @. Kabapaun, B. A. Opnos u ap.; [lox pex. 0. U. Tuka,
O. ®. Kabapauna. — M.: IIpocsemenue, 2002. — 157 c.

9. https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-23/reg/phys/tasks-
maxwell-7-prak-reg-22-23.pdf

10. https://vos.olimpiada.ru/upload/files/Arhive tasks/2022-23/reg/phys/sol-
maxwell-7-prak-reg-22-23.pdf

11. http://olphys.org/olimpiady/lepho21/8-5 Pushka.pdf

12.  https:/unm.pd/wp-content/uploads/2022/12/trebovanija-k-postroeniju-
grafikov-1.pdf

102


https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/tasks-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
https://vos.olimpiada.ru/upload/files/Arhive_tasks/2022-23/reg/phys/sol-maxwell-7-prak-reg-22-23.pdf
http://olphys.org/olimpiady/Iepho21/8-5_Pushka.pdf

13. https://Bconrinm.pd/upload/files/Arhive tasks/2022-23/final/phys/tasks-

phys-10-prak-final-22-23.pdf

14. https://Bconr.immm.pd/upload/files/Arhive tasks/2022-23/final/phys/sol-
phys-10-prak-final-22-23.pdf

15. http://olphys.org/img/static/news/9-5 10-5.pdf

16. http://olphys.org/olimpiady/lepho21/10-1_11-1 Dispersia.pdf

17. http://olphys.org/img/static/news/10-2_11-2.pdf

103


http://olphys.org/img/static/news/9-5_10-5.pdf
http://olphys.org/olimpiady/Iepho21/10-1_11-1_Dispersia.pdf
http://olphys.org/img/static/news/10-2_11-2.pdf

