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HOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabouasi mporpamMmma Kypca BHEYPOUHOU AESITeNbHOCTH «OCHOBBI
bU3MYECKOro AKCIEpUMEHTa» (fajgee — mporpamma) paspaboTaHa B COOTBETCTBUU
c TpeboBaHUSIMHU (eAepaIbHOTO TOCYJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa
cpennero obmiero obOpazoBanus (manee — ®I'OC COO) [1, 2] m HampaBieHa
Ha opraHu3anuio oOy4eHHs B (PU3MKO-MaTeMaTUYECKOM Mpoduie B COOTBETCTBUU
c TpebGoBaHusiMU (enepanbHOM 00pa30BaTEIbHOM MPOTPAMMBbI CpPETHEr0 OOIIEro
obpazoBanus (OOIT COO) [3].

Peanuzanmst mporpaMmbl MOKET COJIEHCTBOBATH JOCTHKEHUIO O0yJarOIIMMHUCS
IIaHupyeMbiX  pe3ysbTaToB  ocBoeHus @DOII COO, pa3BuUTUIO JMYHOCTHU
oOy4Jaronuxcsi, (GOPMHPOBAHUIO M YJOBIECTBOPCHHIO HMX COIMAIBHO 3HAYMMBIX
WHTEPECOB U MOTPEOHOCTEH, camopeanu3aluu OO0YydYarolIuXcsi 4epe3 ydacTue BO
BHEYpOUYHOU nesitenbHOCTH. OQHOM M3 BO3MOXKHBIX (DOPM peanu3aliii MporpaMMbl
aBisieTcsl  Kpyxkok. [Iporpamma MOXeT peann3oBbIBAThCA 00pa30BaTEIbHOM
OpraHu3allMe CaMOCTOSATEIbLHO JIMOO HAa OCHOBE B3aUMOJCHCTBUS C JIPYTUMHU
OpraHU3alUSIMH, OCYIIECTBIISTFOIMMHU 00pa30BaTEIbHYO ACATEIBHOCTb.

[Iporpamma kypca BHEYpouHOH aesTenbHOCTH «OCHOBBI  (HU3UYECKOTO
AKCIEPUMEHTa» MpeaHa3HaueHa il peanusanuu B 10—-11 knaccax u HampaBliieHa
HAa  JIOCTH)KCHHE  COOTBETCTBYIOIIUX  PE3yibTaToB,  C(HOPMYJIHPOBAHHBIX
B (denepanbHOol pabodeil mnporpamme 10 ydyeOHOMY mipeamery «Duzukay
(yriryOJIEHHBIN YPOBEHB).

[Ipu uzyyeHnuu Gu3MKy Ha YrIyOJICHHOM YPOBHE peain3aliis TUX MPUHIIUIIOB
0asupyercs Ha HCIOJIb30BAHMHM CaMOCTOSTEIBHOTO YYEHHYSCKOTO SKCIEPUMEHTA,
BKJIIOYAIOIIEr0, B TOM 4HCIE, paldoThl (u3nueckoro mnpaktukyma. llpu sTom
1oJi paboTamMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIBHOE MCCIIEIOBAHUE, KOTOPOE
IIPOBOJIMTCS 0 PYKOBOJICTBY CBEPHYTOT0, OOOOIIEHHOTO BHJAa 0O€3 IOIIaroBOM
UHCTPYKIMHU. B pe3ynbrare obecrneunBaeTcsl OBJIaJicHue 00yJaroIUMHUC YMEHUSIMHA
IIPOBOJIUTH TPSIMbIC U KOCBEHHBIC M3MEPEHUS, UCCIICOBATh B3aMMHBIC 3aBUCUMOCTH
IBYX (M3MYECKUX BEIWYMH W OCYIIECTBJISATh TOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEJIOKEHHBIX TUIIOTE3. Bce 3T0 CrocoOCTBYET AOCTUKEHUIO OJTHOM M3 OCHOBHBIX
nejaed u3ydeHus (QU3MKU Ha YPOBHE CPEJHETo oOIero oOpa3oBaHUs — OBJIAJACHUIO
OOyYarOIMMHUCS METOJJaMHd  CaMOCTOSITEIILHOTO IUIAHUPOBAHUS W TIPOBEICHUS
du3nuecknx  OKCICPUMEHTOB, aHAIW3a W  WHTEpHperanud  WHGOpPMAIlIH,

OIIPCACICHUA NOCTOBCPHOCTH IMOJIYUCHHOI'O PC3yJibTaTa.



AKTYyanpHOCTh pealM3alldd JIaHHOW  TMPOrpaMMbl  OIpPEACNAETCS  TEM,
YTO €€ OCBOEHHE II03BOJISIET OOydalolmUMCs Ha MPakTUKE O3HAKOMUTHCS
C pa3iIMYHbIMH (PU3HUECKUMHU SIBJICHUSIMH, SKCHEPUMEHTAIbHO M3YyYUTh pPa3IUYHbIC
¢u3nyeckue 3aKOHOMEPHOCTH, YIIIyOUTb CBOM TEOPETUYECKHE 3HAHUSA, PA3BUTh
UMEIOIINECS U NMPUOOPECTH HOBBIE MPAKTUUYECKHE YMEHHS W HABBIKM B 00JAcTH
TUTAaHUPOBAHMUSA, MTOATOTOBKH, MPOBEICHUS, aHAIM3a U UHTEPIpETai (PU3NIECKOTO
AKCIEPUMEHTA.

[Iporpamma naer oOydarOIIMMCS BO3MOKHOCTh MPUOOPECTH MPAKTUUECKUUN
OTBIT PabOTHI ¢ TAOOPATOPHBIM 000PYIOBAHUEM, OBIAJCTh KOHKPETHBIMU IIPUEMaMU
UCCIIEJIOBATEIbCKON  JEATENIbHOCTH  HAa4YMHAIOIIEro  (hU3MKa-dKCIIEpUMEHTATOPA,
chopMUPOBATh HABBIKU OLIEHKH IOTPEIIHOCTEHN pe3yIbTaTOB U3MEPEHUS (PUZNUECKUX
BenuuuH. Peanmzamust mporpaMMbl  co3aeT  ycioBHS A (OPMUPOBAHUSA
y 00ydYarommxcsi HECTaHJaPTHOTO KPEaTUBHOT'O MBIIIICHUS, COJAECUCTBYET Pa3BUTHIO
WHAUBUIYAIbHOCTH  CYXXICHHH,  (HOpPMHUPOBAHHMIO  KYJIbTYphl  O0OOCHOBaHHUSA
COOCTBEHHOTO MHEHUS U CBOOOJIBI €TO BHIPAYKEHUSI.

[Iporpamma MokeT ObITh BOCTpeOOBaHa OOYYaIOIIMMHUCS, KOTOpPbHIE HMEIOT
MHTEpEC U MOTHBALMI0O K YIIyOJeHHOMY HW3Y4YeHHIO (U3UKH W MaTeMaTHKH,
TOTOBSTCS K yYacTHIO B OJIMMITMAAAX IIKOJIBHHUKOB MO (hPM3HMKE, B paMKaX KOTOPBIX
PEeIyCMOTPEH MPAKTUYECKUM TYP.

[Iporpamma mpecienyeT He TOJBKO 0Opa3oBaTeIbHbIE, HO U BOCIHUTATEIbHBIC
LIeJIM, IIOCKOJIbKY COOTBETCTBYET UJEE DSKOJOTM3allMh U HJee MPUKIaJHOM
HaNpaBJIE€HHOCTH, KOTOpbIE, B YHCIE JPYrMX HJEH, IMOJIOKEHBI B OCHOBY Kypca

¢usuku, nzygaemoro Ha crynenu COOQO.

BapuanTtsl peaju3zanuu nporpaMMbl 4 (popMbI NPOBEACHUS 3aHATHI

Peanuzammst mporpamMmbl - mpeanosiaraeéT  CoYeTaHWe PasIUYHBIX  (popm
IpynmnoBoil paboThl (CylIaHWE JEKIHMA, TUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHBIX
YCTAaHOBOK,  MpOBeAeHUE  (UBMYECKHX  H3MEPEHMH  MOJ  pPYyKOBOACTBOM
penojaBaTessi) U UHAUBUIYAIbHON pabOThl (BBIIOJIHEHUE CAMOCTOSITENBHBIX padoT
U paboT mpakTUKymMa, oOpaboTka W HHTEpIpETaIus pPe3yiabTaTOB (PU3MUECKHUX
u3Mmepenuii). Hcmonp3oBanue Takux QopM pabOThl TOMOTaeT pa3BUBaTh Yy
oOy4Jaronmxcsi, C OAHOW CTOPOHBI, HABBIKM BOCHPHUATHS HOBOW HH(OpManuu mnpu
paznuyHblXx  (opMax ee TMojaud, a C JPYrod CTOPOHbI — AaKTHUBHOCTb,
CaMOCTOATEJIBHOCTh M TBOPUECKOE Hadaso. B menom  peanuzauus  AaHHOU

I[MporpaMmMbl OO0JIDKHA ITIOJIOXKUTCIBHO
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CKa3bIBaThCsl KaK Ha aKTyalu3allMM 3HaHWH, YMEHUH M HABBIKOB OOYYarOIIMXCS
B paMKax HUX npeanpodecCUOHATBHOW  TEXHOJOTMYECKONW  (MHXKEHEPHOM)
MOJIFOTOBKH, TaK M Ha COLIMATILHOM (DOPMHUPOBAHUH TUYHOCTH 00YUarOIINXCS.

IIporpamma kypca paccuutaHa Ha 68 4YacoB, B paMKax KOTOPBIX
NpeIyCMOTpPEHbl Takue (opmbl paboT, Kak JEKUIHH, CaMOCTOATENbHbIE padOThl U
paboTbl TpakTUKyMa. B Xome caMocTosITeNbHBIX padOT oOydaromigecss Moj
KOHTPOJIEM  TpENojaBaTeNsi  3aKpeIuIAloT  HOBBIE  3HAHUS,  OTpabaThIBAIOT
ONpE/IeICHHblE yMEHUS M HaBbIKM. PaboThl mpakTuKymMa MOApPa3yMEBaoOT
CaMOCTOATENIbHOE pelIeHUE OOYYAIOMIMMUCS SKCIEPUMEHTANbHBIX (U3HMUECKUX
3amay. Tematuka paOOT MpakTUKyMa M MOPSJIOK HMX CJEIO0BaHHS COOTBETCTBYIOT
CTPYKTYypE TEMAaTHYECKOro IUIAaHHpOBaHUs (eaepaabHOil padodel MporpaMMbl IO
yuebHomy npenmeTy «Dusnkay (yriryOJeHHbIN YPOBEHb).

[Iporpamma paccuMTaHa Ha peaju3alMi0 B TEUEHUE JBYX JIeT OOydeHUs B
10-11 xmaccax mpu TPOBEACHUU 3aHATHI OAWMH pa3 B HeAeno o0beMoM 1 yac
kaxgoe. [lo ycMOTpeHHIO yduTens HOPSJOK CIEIOBAaHUSA 3aHSATHI MOXKET OBbITh
MU3MEHEH, & HEKOTOPBIE MOTYT OBITh UCKITIOYECHBI.

JloryckaeTcsi peaiv3aliysi YacTi IpOrpaMMBbl B TEUEHUE OJHOI0 y4eOHOTo roja
— 11 oOyyaromuxcs Toybko 10-ro win Tonapko 11-ro knacca. O1HaKo B 3TOM ciiydae
npu pabore ¢ oOyuaromumucs 11-ro kimacca peKOMEHAyeTcsi HAaYMHATh W3JI0KEHUE
yuyeOHOro Marepuaja C TIpPOBEIEHUS 3aHATUN, HANpaBICHHBIX Ha OCBOEHUE
OoOyYaronIMMHUCS OCHOBHBIX TNPHUEMOB M METOAOB OOpabOTKM pe3ysbTaToOB
(u3MUeCKNX U3MEPEHUH W OLEHKHM MorpemHocTel. [[ns 3Toro pekoMmeHmyercs:
1) mposectu B kiacce 3aHstusg Ne 1, Ne 3 u No 5 u3 mporpammsl 10-ro kiacca; 2)
3a/1aTh Ha JA0M BbinonHeHue 3a1aHuii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kiacca;
3) B nanpHeWiIeM clieoBaTh mnporpamme 11-ro kiacca, UCKIIOYMB W3 HEE, IO
YCMOTPEHUIO YUUTENsl, Kakue-1u00 Tpu 3ausatus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3moxHO Takxke ocBoeHue oOywatommmucs 11-ro  kiacca  TOJTHOM
OporpaMMbl IpY YCJIOBUU MPOBEACHUS 3aHATUH J1Ba pa3a B HEZeEN0 00beMOM 2 yaca
KaXKJ10€.

Psan pabGor mnpakTukymMa (Ha YCMOTPEHHE YYMTENsl) MOXKET ObITh 3aJaH
oOydaromuMmcsi Ha JOM JUIsl CaMOCTOSITEIbHOTO BBIMOJIHEHHUS C MOCIEAYIOLIUM
KOHTPOJIEM U 00CYKJAECHUEM IOJIyYEHHBIX PE3YJIbTaTOB.

B3aumocBsa3b ¢ peaepaabHoii padoueii MporpaMMoii BOCIUMTAHNUS
[Iporpamma paspabotana ¢ y4eToM pekoMmeHAanuil QenepanbHOl paboueit

IMporpaMmsbl BOCIIUTAHUA. B YaCTHOCTHU, OHA YUYHTBIBACT IICUXOJOTO-IICAATIOTNYICCKHUC
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0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUH O0yUYarOIIUXCS.



[IporpaMma COOTBETCTBYET TaKUM IEJNSIM  BOCHUTaHUS  OOYyYaroluxcs,
KaK pa3BUTHE JUYHOCTH, CO3AHUE YCIOBUH JJI CAMOONPEIEICHUS U COLIMATIU3ALINH.

IIporpaMma  cOAEMCTBYET PpELICHUIO CIEAYIOIIMX 3aJa4  BOCHUTAHMS
O0yYaromuxcsi: yCBOEGHHE 3HaHUI, HOPM, JyXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH,
TPaJUIIHA, KOTOPBIE BEIPAOOTAIO POCCUIICKOE 00IIEeCTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHWH K 3TUM  HOpMaM, ILEHHOCTSM; IPUOOpPETEHHE

COOTBETCTBYIOILIETO 3TUM HOPMaM, LIEHHOCTSIM, TPaJULIMAM COLIMOKYIbTYPHOTO

OIbITA TIOBEICHMSI, OOILEHUS, MEXIUYHOCTHBIX U COLIMAJIBHBIX OTHOILLEHUH,
MPUMEHEHUS MOJYyYEHHBIX  3HAHW; TOCTH)KEHUE JUYHOCTHBIX

pE3yJIbTaTOB OCBOCHMS

o01eo06pa3oBaresibHOM mporpammbl 1o ¢usuke B coorBeTcTBUU ¢ OI'OC COO.

[TporpamMma COOTBETCTBYET CIIEIYIOIIMM OCHOBHBIM HAIPABJICHUSIM BOCITUTAHUSI.

1) TpymoBoe BOCIHTaHHWE — BOCIUTAaHUE YBXEHHUS K TPYyAY, TPYASIIUMCS,
pesynbTaTaM Tpyaa (CBOEro M JIpyrux JioJiel), OpHUEHTAIUsi Ha TPYAOBYIO
JesTeNbHOCTh,  TOJyuyeHue  mnpodeccuu,  JHUYHOCTHOE  CaMOBBIPAXKEHHE B
OPOAYKTUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyA€ B POCCHICKOM OOILECTBE,
JOCTUKEHHE BBIAIOIIUXCS PE3YJIbTAaTOB B MPO(PECCHOHAIBHON JEeSTENbHOCTH.
LleneBbIMU OpUEHTHpPAMU SBISAIOTCA: (DOPMHpPOBAHHME OCO3HAHHOW TOTOBHOCTH K
NOJIyYeHHIO TPO(EeCCHOHAIBbHOr0 00pa30BaHUs, HENPEPHIBHOMY OOpPa30BaHUIO B
TEYEHUE >KU3HU KaK YCIOBUIO YCHEHNIHOW NPOPECCHOHAIBHOM M OOLIECTBEHHON
NEeSATENbHOCTH; MOHMMAaHHME CHEeHU(PUKH camMoo0pa3oBaHusi U NPOPecCHOHATbHOU
CaMOMOJITOTOBKM B MH(OPMAIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOILECTBE,
TOTOBHOCTH YUYHUTBCS M TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
HAa OCO3HAHHBIA BBIOOP cdepbl mnpodeccuoHANbHOM TPYAOBOM JESTEIBHOCTU
B POCCHICKOM OOIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX IUJIAHOB, MOTpPEOHOCTEN
CBOEH ceMbH, 00IIIeCTBa.

2) DKOJIOTMYECKOe BOCHHUTaHUE — (POPMUPOBAHUE SKOJOTUUYECKON KYJIBTYPBI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILIECHHUS K MPUPOJIE, OKPYKAIOIIEH Cpesie Ha OCHOBE
POCCUMCKUX TpaJMIMOHHBIX JYXOBHBIX II€HHOCTEW, HABBIKOB OXPAaHbI, 3aIlUTHI,
BOCCTaHOBJICHMSI TPUPOJIbI, OKpyXkaroieh cpenbl. LleneBbiM OpUEHTUPOM SBIISETCS
0CO3HaHWE HEOOXOJAMMOCTH MPUMEHEHHS 3HAHUS €CTECTBEHHBIX U COIMATIBHBIX HAYK
JUIsL  pa3yMHOro, O€peXJIMBOrO MPUPOJOINONIB30BAaHUS B OBITY, OOIIECTBEHHOM
IIPOCTPAHCTBE.

3) HCHHOCTI/I HAaYy4YHOI'0O IMO3HAHHA — BOCIIMTAHHUC CTPEMIICHHA K IMO3HAHHIO



ceds W JApyrux JIojAe, Npupoasl U OOIecTBa, K TOJYYCHHUIO 3HAHUH,

Ka4CCTBCHHOI'O



o0pa30BaHUs C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMU SIBISIFOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAXKEHHOTO
MO03HABATEeJIbHOTO HHTEpeca B 00JacTH (PU3UKH C YYETOM CBOMX MHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUI; MONyYeHUE MPECTABICHUN O COBPEMEHHOW Hay4YHOU
KapTUHE MHpa, O JOCTHKEHUAX HAYKW W TEXHUKH, O 3HAYCHUM HAYKU B KU3HU
pOCCUICKOTO O0IIecTBa, 00ECIEUeHNH €ro 0e30MacHOCTH; MPHOOPETEHUE HABBIKOB
KPUTUYECKOTO MBIIIJIEHUS, ONPEIECICHHS] JTOCTOBEPHOM HAy4YHOHM HH(POpPMALMH H
KPUTUKH aHTUHAYyYHBIX MPEJACTaBICHUN; pa3BUTUE U [PUMEHEHHE HABBIKOB
HAOJIOZICHUS, HAKOIUIEHUS M CUCTEeMaTu3alMu (AKTOB, OCMBICIEHHUS OIbITa

B CCTeCTBCHHO-Hay‘IHOﬁ o0acTu ITIO3HaHMU:I, HCCIEeA0BATEILCKOM JICSITEIbHOCTH.

Oco0eHHOCTH PadOTHI YYUTEJIS 10 IIPOrpaMme

[Ipu peanuzanuu JaHHOW MPOTpaMMBI 3ajadya YUYUTENIsl COCTOMT B TOM,
9TOOBI  CO3/aTh YCJIOBHS JJIi yCBOCHHS OOyYalONIMMHCS HOBBIX 3HAHHH,
NpPUOOPETeHUSI WMH HOBBIX YMEHHMA W 3aKPETUICHHS HABBIKOB, HEOOXOIUMBIX
JUTSI TIPOBEAICHUS (PU3MYECKUX SKCTIEPUMEHTOB M aHAJIN3a MOTYYEeHHBIX PE3yJIBTATOB.

JUis pemeHuss 3TOM 3agauv HEOOXOJIMMO HajduuMe B KaOuHeTe (PU3MKH
000pyI0OBaHUS, KOMILICKTYIONIUX M PACXOJHBIX MaTepUAJIOB, TPEOYIOITUXCS IS
IPOBEICHUS  CAMOCTOSATEIBHBIX paboT W  pabor mpakTukyma. llepedeHb
npemgaraeMeix  pabotr cHopMUpPOBaH TaKMM ~ O0pa3oM, UYTO IOJATOTOBKA K
UX TPOBEIEHUI0O HE JODKHA BBI3bIBATh CYIIECTBEHHBIX 3aTPyAHEHUN — Bce
HEOoOX0UMOE JUIsl peau3allMi MPOrpaMMbl, KaK MpaBWIO, JUOO0 HAXOIUTCS B
KabuHeTe HU3UKH, MO0 JTOCTYITHO B MIOBCETHEBHOM OBITOBOM OOMXO/IE.

[lepen HauanoM 3aHATHH  YUYUTENIO PEKOMEHAYETCS CaMOCTOATEIHHO
BBITIOJIHUTh BCE TEOPETHUYECKUE 3aJaHusi, CaMOCTOSITENbHbIE PAOOThI U pPabOThHI
NPAKTUKyMa, KOTOPBIC JOJDKHBI OYIyT BBITONHATH OOydaromuecs. ITO JacT
YYUTEITI0O BO3MOKHOCTh ~ HE  TOJBKO  BBISIBUTH  BO3MOXKHBIE  TEXHUYECKUC
po0JIeMBbl, HO ¥ TIOJYYUTh KOHTPOJIbHBIE PE3YJIbTAThl U3MEPEHUN U X 00pabOTKH,
KOTOpbIE TOHAA00SATCA IJsl JajdbHEHIIe NpPOBEpKH MPaBUIBLHOCTH BBHIMOJHEHUS
paboT 00yUYaroIIMMHUCS.

[TockonbKy OMHMM W3 TJaBHBIX PE3yJbTATOB pPaOOTHI yYHUTENS B pPaMKax
BHEYPOUHOM JIEATEIBHOCTH SBJISIETCS JIMYHOCTHOE pa3BUTHE O0OydYaronimxcs,
YUUTETI0 PEKOMEHJIyeTCsl IMpU MPOBEACHUM 3aHATHM 1O TNpOrpaMme aKTUBHO
y4acTBOBATh B JICSITCIHHOCTH 00YJArOITUXCSI, KOHTPOJIUPOBATH X0 BHITIOJHEHUS UMU

AKCIIEPUMEHTAJIBbHON paldOoThl, HANpaBIATh M KOPPEKTHUPOBATh HUX JIEUCTBUS,
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CBOEBPEMEHHO  yKa3blBaTb  HAa  OWIMOKM W  HENOYEThl,  IOJCKAa3bIBATh
U JIEMOHCTPUPOBATH MPAaBUJIbHBIE CIOCOOBI BBIMOJIHEHUS MPAKTHYECKOW padoThI,
00Cy>XJaTh MPUYMHBI U BO3MOKHBIE MOCIEACTBHSI JOIyCKaeMbIX OoMOOK. Bo Bpems
3aHATUH  HEOOXOAMMO  MOJAJEPKMBAaTh  J0OpOKeNnaTelbHYyl0  aTtMmochepy
COTPYJIHUYECTBA.

VYuutento cienayer y4MThIBaTh, YTO JIOTMKA OCBOEHHUS IPOTPaMMBbI
npeanojaraeT MmocjeAoBaTelbHOE H3yUYeHHE MaTepuana — CHadana oOydaromuecs
JOJDKHBI OCBOMTH 0a30BbI€ MPUEMbI M METOJIbI MPOBEAEHUS (PU3NUECKUX U3MEPEHUMN
U 00pabOTKHU MOITY4YaeMbIX pPe3yJIbTaTOB, a YX€ 3aT€M NPUMEHATh MX Ha MPAKTHKE
0 CXEME€ «OT MIPOCTOro K clokHOMY». lloToMy mpumepHas cxema NpoOBEIEHUS
3aHATUHN MO MPOrPaMMe MOKET OBITh CIIEAYIOLIEH:

10 oOBsiCHEHUE TEOPETUYECKOTO MaTepHaa 1o TEME;

11 moaroroBka K BBINOJHEHUIO CAMOCTOSITENIbHOM pPaOOThl WU  pabOThI
OPAKTUKyMa — OOCY’KIEHUE 3aJaHusl, YCTPOMCTBA 3KCIEPUMEHTAIBHOW YCTAHOBKH,
HEOOXOAMMOI0 TEOPETUYECKOT0 Marepuaia, MPUEMOB M METOJOB  MPSIMBIX
AKCIIEPUMEHTAJILHBIX U3MEPEHUH, CIIOCOO0B X 00paOOTKU M OLIEHKU MOTPEIIHOCTEN
WU3MEPEHHNI;

12 mpoBeneHue CaMOCTOATENBLHOM pabOThl WM pabOTHl  MPAKTUKyMa,
KOHTPOJIb IPABWIIBHOCTH ITPOBEICHUSI U3MEPEHUN;

13 oO6paGoTka  TOJNIYYEHHBIX  JKCHEPUMEHTAIBbHBIX  JAHHBIX,  OIIEHKA
NOTPELTHOCTEN;

14 oOGcyxneHnne pe3yabTaToB OOpPaOOTKHM IMOITYUYEHHBIX IKCIIEPUMEHTATBHBIX
JAHHBIX ¥ IPOBEPKA UX IPABUIBHOCTH.

B cimydae HexBaTKM BpPEMEHM Ha peaju3alldi0 B KJjacce NMyHKTa 4 JaHHOU
CXEMBbI PEKOMEH]IyeTCS NPEIOKUTh 00yYaroIUMCSl BBIIIOJIHUTE COOTBETCTBYIOLIHNE
JNEUCTBUS JOMa, a MYyHKT 5 peanu3oBaTh B Hauaje CIEAYIOUIEro 3aHATHs, JIu0o
OPOBECTH  HEOOXOAMMbIE  OOCYXJEHUs C  OoOydarouuMucs B  MOPSAKE

WHINBUYTbHON PaOOTHI.
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COJIEP)KAHUE KYPCA BHEYPOUHOU NESATEJIBbHOCTH
«OCHOBBI PU3NYECKOI'O

IKCIIEPUMEHTA (®PU3UKO-

MATEMATHUYECKHI TPO®WUJIb)»

10 KVIACC

3ausTue 1. [lorpemiHocTH B IKCIIEPUMEHTE

Jekuyusa «llorpemnoctT mnpsMbIX u3MepeHui». OOcyxmaeTcss MpUpojaa
BO3HUKHOBEHUS NIOTPEIIHOCTEN, METOIBI UX MMHUMU3ALUN U OLICHKU.

Jekuyua «IlorpeIHOCTH KOCBEHHBIX H3MepeHui». OOCyKIaroTcs METO[bI
Y IPUEMBI OLIECHKH MOTPEMTHOCTEN KOCBEHHBIX H3MEPEHHUM.

Hcnonvszyemvie mamepuansi. [4], 4acts 1.

3ansTue 2. OueHKa NOrpenrHocTedl MPSIMBIX U KOCBEHHBIX H3MepPeHHi
Camocmoamenwvnan pavoma «OneHKa OTPEUTHOCTEN KOCBEHHBIX U3MEPEHUI

10 PE3YJIbTATaM MPSIMBIX U3MEPEHUIN.

3anstue 3.  YcpenHenue — usMepeHuii. CuayyailHas  NOrpPelIHOCTb.
KunemaTnyeckue usmMmepeHus

Jexkuyusa «CnydailHple TOTpPEIIHOCTH». B COOTBETCTBMM C  YpOBHEM
NOJATOTOBKM 00YyYaroUXCsl U JOCTYITHBIM 000PYJOBaHMEM MOXET OBITh MPOBEICHA
OJIHa U3 JIByX pa0dOT MpaKkTUKyMa.

Ilpakmukym Ne 1

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOK CKOPOCTh
JIBM)KCHUS 3€pHBIIIKA MIIIEHa B OyThUIKE ¢ BOJOH.

Obopyoosanue. IlmieHo, HamojJHEHHAas BOJAOW IUIACTUKOBas OyThUIKA
C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamxoe  onucanue  pewenus. 1IpoBoguTcs cepusi  3KCHEPHUMEHTOB
0 W3MEPEHUI0 C MOMOUIbI0 CEKYHJIOMEpPa BPEMEHU IMPOXOXKIECHUS 3E€PHBIIIKOM
NIIeHa B TOJIIE BOJbI HEKOTOPOro (PMKCUPOBAHHOI'O PACCTOSIHUS BAOJb BEPTUKAIIU.
Boluucnsiercst  cpeaHee Bpemsl  IBHJKEHHMsSI 3€peH. PaccuuThiBaeTcsi  cpenHsis
YCTaHOBUBIIASICS CKOPOCTh 3TOTO ABMKEHUS. OIIEHUBAETCS MOIPEUTHOCTD.

Onucanue cxodxceil pabomsl NpaKMuKyma: BCEPOCCHIICKas OJMMIHNAAA

IIKOJIBHUKOB 10 (pU3MKE, peruoHaibHbIi aTan 2023 r., 3aaaua «IlimeHo u BI3KOCThY
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[9, 10].
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Ilpakmuxkym Ne 2

3aoanue. Cobepure yCTaHOBKY JUIsl 3allycka IIapuKa B IOJET C HEKOTOPOM
BBICOTHI C (UKCHPOBAHHOW TOPU3OHTAIBHOW HayalbHOUW CKopocThio. McciemyiiTe
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU30HTAIBHOM KOOpPAMHAT IIapHUKa MPH IOJETE.
Onpenenure CKOPOCTh MIAPUKA B HAYaJIE MOJIETA.

Obopyoosanue. CTanbHON IIAPUK, IIyCKOBOE YCTPOMCTBO  (OTpPE30K
QTIOMHUHHUEBOTO MPOQMISL, MarHUT HEOJWMOBBINA, J1Ba CTAJNbHBIX IIApUKa), IITATHB
C JIaNKOW U My()TOM, MAJIIPHBII CKOTY, PyJIETKa, KOMMPOBaJIbHAs Oymara.

Kpamxoe onucanue pewenus. OcyecTBiseTcs cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBonuTcsa cepusi 3KCHEPUMEHTOB MO 3alyCKy IIapuKa B IMOJIET U H3MEPEHUIO
KOOpJMHAT NaJeHUs IIapuKa OTHOCUTENBHO TOUKHU cOpoca. [1o moayyeHHbIM JaHHBIM
pPacCUMTHIBAETCS HaYaJIbHAsl CKOPOCTH IOJIETa IapHUKa.

Onucanue cxooicell pabomsl NPAKMUKymMa. MEXIyHApOJIHAas OJMMIIMALA T10

sKcriepuMeHTanbHoi ¢usuke 2021 r., 3amaya «lymka» [11].

3ansTue 4. [Ipocreiinmue reoMmeTpudecKue U3MepeHust

Ilpaxkmukym

3adanue. Onpenenure ¢ MaKCHUMAJIbHONW TOYHOCTBIO TOJIIHUHY MPOBOJOKHU
Y BHENIHUN JWAMETp WTJIbI, IUIONIAb HAPUCOBAaHHOW HAa JUCTE OyMaru (QUryphl,
06beM Opycka. O1ieHUTE MOTPEIIHOCTH.

Obopyoosanue. IlpoBonoka, wuria oOT mmpuia (CO CTOYEHHBIM OCTPUEM),
n300pakeHne (GUTYpPhI CI0KHOH (OpMBI Ha pa3IMHOBAHHOW KBajJparaMH Oymare,
JIEpPEBSIHHBIN OpPYCOK, TUHEHKA, MTAaHTeHIIUPKYJIb.

Kpamxkoe onucanue pewenus. TTpoBOAsSTCS M3MEPEHUS TOJNIIUHBI TPOBOJIOKU
METO/IOM PsiZioB. [IpOBOIUTCS M3MEpEHHE AMAMETpPa UIJIbl METOJOM MPOKATHIBAHMUS.
[TpoBomuTCs U3MEPEHHE TUIOMIAAR (PUTYPBI METOJOM ITOJCYETA TUIOIIAIN 110 KIIETKaM
CeTKU U3BecTHOTro mara. [IpoBoaurcs usmepeHue rabapuToB Opycka W BHIYMCIICHUE
ero obbema. OIlEHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenMuuuH. [IpoBomuTcs

ITPOBCPKA MPABUIIbHOCTH U3MCPCHUA JUAMCTPA UIJIbl C IOMOIIBIO IITAHICHIIUPKY JI.

3anarue 5. I'paduku IKcnepuMeHTANBHBIX 3aBucUMOcTeil. I'paduueckas
00paldoTKa TaHHBIX
Jekyua «Odopmienue TpadUKOB OIKCIEPUMEHTAIBHBIX  3aBHCHUMOCTEH.

['padrueckas 0OpabOTKa TAHHBIXY.
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OO6cyxmaoTcs OCHOBHBIE TpaBmia OGOpMIICHHS TpadUKOB 3aBHCHUMOCTEH
(bu3HUeCcKNX BEIMYUH APYT OT APYTa.

Camocmoamenvnana paooma «Iloctpoenne rpapuKkoB B COOTBETCTBUU
C M3yYCHHBIMU MTPaBUJIAMU C UCTIOJIB30BAHIEM TOTOBBIX TaOJHUIT C JAHHBIMI.

Hcnonvzyemvie mamepuanvl: MeToauueckue pexkoMmeHnauuu LlenTpampHoi
IPEIMETHO-METOIMYECKOM KOMHUCCHUU TI0 OLIGHUBAHHUIO OQOopMIIeHUS TpaduKoB

Ha IPAKTUYECKUX TypaxX BCEPOCCUNUCKON OJIMMITHAIBI IIKOJIbHUKOB 10 (uszuke [12].

3ansaTue 6. O0padoTKa HeJMHEHHBIX 3aBHCHMOCTEl: JIMHeapu3anus, MoaAcYeT
IUIOIIATU MO TPA(UKOM, MOCTPOEHUE KACATEIbHBIX K rpaduKy

Jexkuusa «JIluneapusanus OSKCIEPUMEHTAJIBHBIX 3aBUCUMOCTEH W Jpyrue
rpaduyeckre crnocoObl 00pabOTKH TaHHBIXY.

OOcyxmaeTcss  METOJl  3aMEHbl  TMEPEMEHHBIX  MpU  JIMHeapu3aluu
AKCIEPUMEHTANIbHBIX 3aBUCUMOCTe. OOcyxknaercss (PU3NYECKUIl CMBICH IUIOIIAIU

o1 rpaduKoM U yriioBoro kodduimenTta KacareabHON K TpaduKy.

3anaTne 7. W3MepeHMe 3aBHCMMOCTHM KOOPAMHATBHI TIPaHULBI 00J1aCTH
HAMOKAHUA OT BpeMeHU. JInHeapu3auusi 3aBUCMMOCTH

Ilpakmukym

3aodanue. Beipexxbre u3 OyMakHOU candeTku JeHTy aauHou 30 cM U MIHpUHON
2-3 cM. Onycrure KoHel OyMa)XHOM JI€HTHI B BOJy U BKIIIOUHUTE CEKYyHAOMED.
N3yuuTe 3aBUCUMOCTb KOOpPJMHATHI IpaHUIbl 00JIACTH, MPONUTABIIEHCS BOAOW, OT
BpeMmeHd. OnpeaenuTe XxapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, Oymaxkubie caindeTku, pyjeTka, Jyamka [letpu.

Kpamxoe onucanue pewenus. CTaBUTCA ONBIT IO HW3YYEHUIO JBUKEHUS
rpaHUIlbl HaMOKaHus OymaxxHOW canderku. Mcmonb3yercss 3aMeHa MepeMEHHBIX
JUISL JIMHEApU3allMi 3aBUCHUMOCTH U TOCTPOCHUS JIMHEWHOTO Trpaduka, KOTOPHIU
BIIOCJIE/ICTBUHM TO3BOJISIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomul npakmuxyma.: [5], 3agada Ne 32 «Hamokanue

TKaHK».

3ansTue 8. U3yueHue ynpyroro rucrepe3uca
Ilpakmuxym
3adanue. 3akpenuTte ¢ MOMOIIBIO 3aKUMa JIUHENKY Ha cTtoje. [IpogensTe ayx)Ky

3aKNMa B KOJIBLIO 0aHKOBCKOM PC3UHKU. 3auenHTe KpPIHOYKOM JHMHaAMOMCTpa KOJIbIIO
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pe3uHKH. M3MepbTe 3aBUCMMOCTb JUIMHBI PE3UHKH OT PACTITUBAIOLICH CHUIIBI
npu Harpyske (pactsbkenun) u pasrpyske. [Iposeaute uzmepenus ¢ marom B 0,5 H,
MIPU KKJIOM U3MEpeHuH jenaiite 3anaepxkky B 30 c. [loctpoiite rpaduk usmepeHHoH
3aBUCHUMOCTH, ONHIINTE €€ Xapakrep. Crenaiite NPEeANONOKEHUS O MPUYUHAX
HaOJIF0JaeMOi 3aBUCUMOCTH. PaccumTaiite, B Kakux Mpeaeiax JISKUT KodhpuimeHT
JKECTKOCTH PE3UHOBOTO KOJbLA. VCronbp3ysi MONMYyYEHHBIE IJAHHBIC, PACCUUTAWTE,
KaKyI0 SHEPIrUIO MOTVIOTHIIA PE3UHKA 33 BPEMS POBEACHUSI U3MEPEHHUI.

Obopyoosanue. JIuneiika, 3aKuM, TUHAMOMETp C MpeneaoM uaMepenuit 5 H,
PE3MHOBOE KOJIBIIO (PE3UHKA JJIsi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BeIONHSAETCS OMBIT 110 U3YYEHUIO 3aBUCUMOCTH
CUJIBl YIIPYTOCTH PE3UHOBOTO KOJIbLA OT €ro JJIMHBI IPU MTOCTEIIEHHOM YBEIUYEHUH
U MpU NOCTENEHHOM YMEHBIIEHUM pacTsAruBaronied cwibl. HaOnmrogaercs siBieHue
yIPyroro rucrepesuca. JIBe TMOIy4YeHHBIE SKCIIEPUMEHTAIBHBIE 3aBUCUMOCTH

HAHOCATCA HA OAUH Fpa(l)I/IK. HpOBOI[I/ITCH aHaJInM3 IMOJIYUYCHHBIX PE3YJIbTATOB.

3ansatue 9. Haxoxaenume Macchbl JHMHEHKH ¥W MNPUIA ¢ TOMOIIbIO
YPABHOBEIIMBAHUS pblYyara

Ilpakmukym

3aoanue. OnpeaenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO MAcCy IITIPUIIA U MacCy
JIMHEMKU.

Obopyoosanue. IlInpur oobemom 20 M1, THHEIKA, CTaKaH C BOAOH.

Kpamkoe onucanue pewenus. K KOHIy JTUHEWKH, KOTOpash HCIOJIb3YETCS
B KaueCTBE phluara, moJiBelunBaercs mmnpuil. MaMepsercs: 3aBUCUMOCTh KOOPIUHATHI
TOYKM OIOPbl ypPaBHOBEUICHHOTO phluara OT oO0beMa BoAbl B mmpuie. Ilo
MOJIYYE€HHBIM JJAHHBIM OMPEACIISIIOTCS Macca MITPHUIlAa U Macca JIMHEHKH.

Onucanue cxooceil pabomvl NPAKMUKYMa: PETUOHAIBHBIN 3Tal OJUMIIUAIBI
um. JIx. K. Makcemma no ¢usuke, 2014 r., 8 kmacc, 3amadya «HemecTpyKTUBHBIN

aHaJIn3».

3ausarue 10. U3mepenne kodgpGuumeHTa IHEPreTUHYECKUX NOTEPh NMPH 0TCKOKE
HIAPUKA OT MOBEPXHOCTH

Ipaxkmuxkym

3adanue. IlpoBenure MCCIIEIOBAaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapuKa

1OCJIE COYAAPEHHs C MOBEPXHOCTBIO CTOJNAa OT BBICOTHI cOpoca. IIpoBenurte ombIT
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JUIsl ABYX THUIOB MIApUKOB. OMNpeaenuTe XxapakTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk Juisi HACTOJBHOTO TEHHHUCA, PE3WHOBBIN IIAPUK
«MOMPBITYHY», PYyJIETKa, MaJISIPHBII CKOTY.

Kpamkoe onucanue pewenus. IIpoBOOUTCA ONBIT MO W3MEPEHUIO BBICOTHI
OTCKOKa IlapuKa IOCI€ COYJapeHUs C IMOBEPXHOCTHIO TOPHU30HTAIBLHOIO CTOJA
B 3aBHCHUMOCTH OT BBICOTHI cOpoca. M3MepeHus mOpoBOASTCS HJisi JIBYX THIIOB
mapukoB. JlJisi  pe3MHOBOTO  IIapviKa  3aBUCUMOCTb  SBJISIETCA — NPSIMOU
IPOMOPIUOHATBHOCTBIO, ISl IIApUKAa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTb HE

SIBJISICTCSI TAKOBOM. O6cy)KI[aIOTC$I BO3MOHBIC IPUYUHLBI ITIOJTYUCHHBIX PE3YyJIbTATOB.

3ansTue 11. OnpenesneHue TenJI0eMKOCTH TBEPIOro Teja

Ipaxkmuxkym

3adanue. OnpenenuTe ¢ MAKCUMaJIbHON TOYHOCTBIO TEIVIOEMKOCTh IPYy3HKa.

Obopyoosanue. T'py3suk maccoit 50 1, crakan oOvemom 0,2 1 ¢ BojoH
KOMHATHOM TeMIlepaTypbl, EMKOCTb C TOpsiYeil BOAOM, /IBa TEPMOMETpaA, cal(eTKH,
MOJIHOC, HUTb.

Kpamxoe onucanue pewenus. IIpoBoauTCs ONBIT IO  U3MEPEHUIO
TEIUIOEMKOCTH TPY3MKa METOJIOM IIEPEHOCA €r0 M3 XOJOJHOM BOABI B TOPSYYIO.
OneHuBaercss HM3MEHEHUE TEMIIEpaTypbl XOJIOAHOW BOJBI 3a CYET IOJIYYECHUS

KOJIMYCCTBA TCIVIOTHI OT IOPpAYCTO I'PY3HKaA.

3ausaTue 12. U3mepenue temmeparypbl PyK 3KCIHEPUMEHTATOPA U AaBJICHHU,
KOTOpPOE MOT'YT CO3/1aTh €ro Jierkue

Ilpakmuxym

3aoanue. 1) Omnpenenure BHyTpeHHee ceueHue TpyoOku. I[logcoeamnure K
mnpuily oobemomM 20 M TpyOKy C MOMEIIEHHON B Hee Karied BOJbI. 3aKMUTE
IINPUILL B JIAIOHSAX U HarpeBaiTe ero TakuMm oOpa3oM B TeueHue 5 MunyTt. M3mepbre
nepeMelieHre Kamim no TpyOke. HMcmonb3ys MONy4YeHHBIE JIaHHBIE, OLIEHHUTE
TEeMIIepaTypy pyK dKcrnepuMmeHnrtaropa. 2) Joxaurech, KOrjaa IIMpUIl CHOBA MPUMET
KOMHATHYI0 Temreparypy. BayBas Bo3ayx B cBOOOIHBIN KOHEI TPYOKH, U3MEpPHTE
IIEPEMEILCHUE KAIUIM IIPM MAKCHUMAJIBHOM JaBJICHMM BO3JyXa, CO3/1aBacéMOM Ha
KOHIle TpyOkH. Vcronb3ys nogyueHHble JaHHbIE, OLIEHUTE JIaBJICHHE, KOTOPOE MOTYT
CO311aTh JIETKHE DKCIIEPUMEHTATOPA.

Obopyoosanue. npur, oobsemom 20 mit, TpyOka OT MH(PY3UOHHOU CHCTEMBI,

BOJIa, TMHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuity oobeMmoM 20 MJT 0ICOSTUHSICTCS

TpyOka ¢ TioMelmeHHOW B Hee Karied Boabl. Illmpuir HarpeBaeTcss pykamu,
u3MepseTcs NepeMelleHre Karm o Tpyoke. Ha ocHOBe MaHHBIX O ceueHUU TPyOKHU
U o0beMe BO3ayxa B HIITPULE paccuuThIBaeTCs TeMmreparypa  pykK
AKCIIEPUMEHTATOPA.
2) Wcnonws3ys Ty K€ YCTAHOBKY, DKCIEPHUMEHTATOP CO3[a€T [aBJICHUE BHYTPU
cBOOOMHOrO KoHIa TpyOku. Kamist Boawsl mepemeniaercs no TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIEHUU OIICHUBAETCS JIaBJICHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomel npakmuxyma: 1) B3aKIIOUATENbHBIA ATall
BCEPOCCUMCKON OJIMMIMA/IbI MIKOILHUKOB, 2023 1., 10 knacc, 3agavya «HaceieHHbIi

napy», myHKT Ne 1 [13, 14].

3ansaTue 13. DpdexTuBHBIH KOIQPUIHEHT KeCTKOCTH cucTeMbl. Onpenenenne
Moayasi FOHra mnpoBoJiOKH ¢ mnomMowmbl pblyara. OmnpegejeHue npegea
yupyroii aepopmanuu

Hpaxkmukym

3adanue. OnpenenuTe ¢ MAKCUMaJIbHON TOYHOCTBIO MOAYJIb FOHra npoBOJIOKH.

Obopyoosanue. lllTaTuB ¢ AByMs JankaMu, MIPOBOJIOKA, JIMHEMKA JIepeBsIHHAS
mumHOM 50 cM, rpy3sl Maccoit o 50 T, 1Ba KaHLIEIAPCKUX 3aKUMA.

Kpamkoe onucanue pewenus. JInHeNka NMOJBENIMBAETCS HA NPOBOJIOKE Tak,
YTOOBI OJYYUJIICS CUIIBHO HEPABHOIIEUUH phlyar. BIMKHUI K TOUKE MOoABECa KOHELl
TOPU30HTAIBHOM JIMHEWKU OMUpAeTcsl CHU3Y Ha Janky mratuBa. K apyroMmy KoHily
JVMHENKA TMOJBEIMBAIOTCS Tpy3bl. M3mepsieTcss 3aBUCUMOCTh CMEIIEHUS KOHIIA
JMHENKH, K KOTOPOMY IOABELIMBAIOTCS I'Py3bl, OT UX CyMMapHOM Maccel. Ha ocHOBe
IIOJIyYCHHBIX JAHHBIX U I'€OMETPUYECKUX IApaMETPOB YCTAHOBKHM PAaCCUUTBHIBAECTCS
MoayJib FOHra mpoBOJIOKH.

Onucanue cxodiceul pabomul npakmuxyma: [6], 3amaga Ne 9.30.

3ansatue 14. U3mepenne k03¢ GuuneHTa NOBEPXHOCTHOI0 HATSKEHHUA METOA0M
OTpbIBA

Ipaxkmuxkym

3aodanue. llpunymailiTe cnoco0 uU3MEpeHUs CUJIbI, KOTOPYIO Tpebyercs
PWIOKHUTHh K MPOBOJIOYHONW paMKE JIJISi TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH

BOAbl. [IpoBenuTe HKCIEPUMEHT M OIEHUTE KOAI(PPUIMEHT MMOBEPXHOCTHOTO
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HaTAXKCHUA BOOBI.
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Obopyoosanue. KroBeta mupokasi ¢ BOJAOU, MPOBOJIOKA, BECHI, HUTb.

Kpamxoe onucanue pewenus. IIpoBOIUTCS ONBIT 110 U3MEPEHUIO CHIIBI OTPhIBA
IPOBOJIOYHON paMKHU OT MOBEPXHOCTU BOJBI MPH PA3IUYHBIX MEPUMETPAX PaMKH.
[TpoBonuTcs oneHka Kod(ppuimeHTa TOBEPXHOCTHOTO HATSHKCHHS BOJIBI.

Onucanue cxooiceti pabomol npakmuxyma. [7], 3amaua Ne 331.

3ansaTune 15. OnpenesieHne TOYKH POCbl. 3HAKOMCTBO C JJIEKTPUYECKHUM
KOH/I€HCATOPOM

Ilpakmukym Ne 1

3aoanue. O1ieHUTE BIAXKHOCTh BO3yXa B KOMHATE.

Obopyoosanue. Ilpobupka CTEKJISHHas, MaJCHbKHUE KYCOUKH JIbJa,
TEpPMOMETp, TabJMIla 3aBUCUMOCTH JIaBJICHUS HACHIIIEHHOTO TMapa BOAbI OT
TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B nmpoOUpKy ¢ BOJOW MOCTENEHHO J00ABISIOT
KYCOUKH JIbJla U JI0KUIAI0TCS MOMEHTA BBICTYILJICHUS Kaleldb POCHl HA TTIOBEPXHOCTH
npoOupku. Ilo monaydeHHBIM JAaHHBIM O TEMIEpaType TOYKE POChl C MOMOIIbIO
Ta0JIUIBI 3aBUCUMOCTH JIaBJICHHS HACBIIIEHHOTO I1apa BOJABI OT TEMIIEPATYPHI
OMpeIeIAeTCs] OTHOCUTENIbHAS BJIa)KHOCTh BO3yXa B KOMHATE.

Onucanue cxooiceii pabomwt npakmuxyma. [8], rmaBa Ne 3, mabopaTopHas
pabora Ne 9.

Ilpaxmuxym Ne 2

3aoanue.  Ompenenure C  MakKCUMaJlbHOM  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEN JIBYX KOHJIEHCATOPOB.

Obopydosanue. 1Ba  DIEKTPOIUTUYECKUX  KOHJEHCATOpa, BOJBTMETP,
Oarapelika, COeJMHUTENIbHBIE TPOBO/IA.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS ONBIT MO 3apsAJIKE KOHJEHCATOpa
OT JPYroro 3apaHee 3apsHKEHHOr0 KOHJeHcaTtopa. M3mepstoTcsi HanpsokeHHs Ha
KOHJIEHCATOpax N0 W Mocje NojakiaroyYeHuid. OLEeHHBAeTCs OTHOIIEHUE E€MKOCTEH
KOHJICHCATOPOB.

Onucanue cxooiceti pabomoul npakmuxyma.: [6], 3amaga Ne 10.22.

3ansaTue 16. U3yyeHue npouecca paspsiiku KOHJAEHCATOpa

Ipaxkmuxkym

3aoanue. N3yunte 3aBUCUMOCTh HANPsDKEHUS HAa KOHIEHCATOPE OT BPEMEHHU
npu ero paspsanake. Onpenenure eMKOCTb KOHAEHCATOPa.

Obopyoosanue. DNEKTPOIUTUUECKUN KOHAEHCATOP, BOJIBTMETP, OaTapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC IIPOBOJIA.
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Kpamrxoe onucanue pewenus. TIpoBOOUTCS H3MEPEHHE 3aBHCHMOCTH
HaIPsDKEHUST Ha paspspKarolieMcsl KOHACHcaTope OT BpeMeHH. JlemaeTcss oleHKa
€MKOCTH KOHJIeHcaTtopa. B kauecTBe CONMPOTHUBICHUS I Pa3psJIKU KOHJECHcCATopa
BBICTYIIA€T BHYTPEHHEE CONMPOTUBIICHHE BOJIBTMETPA.

Onucanue cxoorceti pabomel npakmuxyma. [5], 3amaua No 10 «U3yuenue

cBeToanoaa» (4acth Ne 1).

3ansaTue 17. OnpeaeseHue y1eJbHOro CONPOTUBJICHUS MATEPHAJIa IIPOBOJIOKH

Ilpakmuxym

3aoanue. Onpenenure yaeabHOE COMPOTUBICHUE TTPOBOJIOKH.

Obopydosanue. JIBa MyinbTUMeTpa (B peXUME BOJBTMETPAa U aMmIlepMeTpa),
COCMHUTEIbHbIE  MpOBOJA, Oarapeiika, oOpa3lbl  NPOBOJIOKHM, JIMHEHKa,
MHUKPOMETP.

Kpamkoe onucanue pewenus. Viccnemyemass TIpOBOJIOKA COCIUHSETCS
MOCJIeIOBATEIbHO € aMIIEpMETPOM M MOJKIIOYaeTcss K Oatapeiike. IlapamienbHo
y4acCTKy TIPOBOJIOKM TIOAKIIOYAETCS BOJBTMETp. M3 OTHOIIEHHMS TMOKa3aHUU
IpUOOPOB PACCUMTHIBACTCS CONPOTHBJICHHE YYacTKa TIPOBOJIOKH, IIOCJIE Yero
U3MEPSIOTCS] €r0 T€OMETPUUYECKUE pa3Mephl. M3 MOyYeHHBIX JJAHHBIX ONpEIeseTCs
yAEJIbHOE COMPOTUBIICHHE MaTepHuaia, U3 KOTOPOTO U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxooiceti pabomwvl npaxmukyma: MexIyHapoaHas OJIUMIIAAJIA

1o PKCrepuMeHTanbHOM dusuke 2022 r., 3agaya «Majoe COpOTUBICHUE.

3ansaTne 18. HN3mepenue BOJILT-aMIIEPHOM XapPAKTEePUCTUKH
MOJIyIIPOBOTHMKOBOIO THO0/AA

Ilpakmukym

3aoanue. VI3MepbTe 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO uepe3 U0,
OT MOJABaEMOr0 Ha HEro HamnpsbKeHus (B MPSMOM M OOpaTHOM HaIpaBJICHHH).
[TocTpoiiTe rpaduk BONbT-aMIIEpPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue. BonbT™MeTp, amMmmepMerp, COCAMHHUTENIbHbIE TMPOBOJA,
MOJIYIIPOBOHUKOBBIN JHO/I, MaKeTHas IjIaTa, IEPEMEHHBIN Pe3UCTOp, OaTapenka.

Kpamroe onucanue pewenus. ITpoBoauTCs SKCIIEpUMEHT 1Mo u3mMepenuto BAX
JIM0J1a B TIPSIMOM M OOpPaTHOM HaIlpaBJICHUU.

Onucanue cxooceii pabomsl npakmuxyma: [8], rmaBa Ne 4, maGopaTopHas

pabota Ne 9.
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11 KITACC

3ansaTue 1. OneHka BeJMYMHbI TOPU30HTAJIBLHOM COCTABJISIIONIEH MAarHMTHOM
HHAYKIUM MAarHUTHOTO MOJIs1 3eMJIn

Ilpakmuxym

3aoanue. OrieHUTE MOJYJIb TOPU3OHTAJIBLHOM COCTAaBJIAIONIEH BEKTOpA
MAarHMTHOW MHJIYKIIMU MAarHUTHOTO MOJIs1 3EMJIH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BuUTKOB),
1ab0paTOpHBIN OJOK MUTaHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. 1IpoBOAMTCS 3KCHEPUMEHT MO ONPEIEICHUIO
IPOCTPAHCTBEHHOW  OpPUEHTAllMM  BEKTOpa  MHAYKIMKA  MarHUTHOTO  MOJS,
CO3/1aBA€MOT0 Ha OCH COJICHOMJA MPU CYNEPHO3ULIHUH MArHUTHOIO TOJISI 3EMJIU H
MAarHUTHOTO MOJIS COJIEHOUAA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojeHouza. 1o
ATOW 3aBUCUMOCTHU ONPENEIISIETCS MOAYJIb TOPU3OHTAIBHONW COCTABIIAIOLIEN BEKTOpA
MAarHUTHOW MHJYKIIMU MAarHUTHOTO MOJst 3eMJIH.

Onucanue cxooiceti pabomwsl npaxmuxyma: [8], rmaBa Ne 4, maGoparopHas
pabota Ne 12.

3anstue 2. H3MepeHue 3aBUCHUMOCTH BeJUYUHbI MATHUTHOM WHAYKIHHU
MATHUTHOIO IO0JISI MATHUTA OT PACCTOSAHUA

Ilpakmukym

3adanue. VI3yunrte 3aBUCUMOCTD BETUYMHBI MArHUTHOW MHIYKIIMM MAaTHUTHOTO
MOJIsl TOCTOSIHHOTO MAarHuTa Ha €ro MpoJOJbHOM OCH CUMMETPUHU OT PACCTOSIHUS
MEXK1y LIEHTPOM MAarHuTa U TOYKOW U3MEPEHU.

Obopyoosanue.  CmapTdoH C  TPEAYCTAaHOBICHHBIM  IPOTPAMMHBIM
oOecrieueHUEM i1 U3MEPEHUS BETUYMHBI MArHUTHOTO TIOJISI, IUIMHAPUYECKUN
MArHuT, JIMHEWKA, MAJIIPHBINA CKOTY.

Kpamxoe onucanue pewenus. C moMOIIbIO TaTYMKOB cMapTPOHA TPOBOIUTCS
NpsIMOE€ HU3MEPEHUE BEIMYMHBI MAarHUTHOW HMHAYKIMM MarHUTHOTO MOJISI Ha OCH

MUIMHAPHUYCCKOTO MaroiuTa B 3aBUCHUMOCTH OT PaCCTOSSHUA A0 HETO.

3anstue 3. HaGao1eHne MarHuTHOro rucrepe3uca

Ilpakmuxym

3aoanue. HamoTtaiiTe HECKOJBKO BHUTKOB HW30JMPOBAHHOIO  IPOBOJA
Ha IWIMHAPUYECKYI0 YacTh Janku ITatuBa. [logHecuTe Topel Jamku OJIM3KO

K TIOJIOKEHUIO JlaTYMKa MAarHUTHOTO ToJisi MoOwibHOTO Tenedona. I[lomaiite
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AJEKTPUYECKUH TOK B NPOBOA. M3mepbTe 3aBUCMMOCTH BEJIMYMHBI WHIYKIUU
MAarHUTHOTO TOJIA HAa TOPLE JANKKA OT CUJIbl MPOTEKAIOUIEr0 4epe3 MPOBOJ TOKA.
JIns  »3TOro BHAyajge IMOBBIMIANTE 3HAYEHHUS CWJIbl MPOTEKAOLIEr0  TOKA
OO0 MAKCHMaJIbHO BO3MOKHOTO 3HA4Y€HHs, a IIOTOM MOHMXKANTE [0 HYJIEBOTO
3HAYEHHUsI. 3aTEM CMEHUTE MOJAPHOCTh MOAKIIOYEHUS] UCTOYHUKA TOKA U TOBTOPUTE
onbIT. [locTpoiite rpaduk, ONKUCHIBAIOIIUNA 3aBUCUMOCTh BEIMYMHBI MArHUTHOU
VHIYKLHAH Ha TOPLE JAIKK OT CHJIbI TPOTEKAIOLIETO Yepe3 MPOBOJ TOKA.

Obopyoosanue. ~ CmapTdoH ¢  TPEIyCTAHOBJICHHBIM  MPOrPAMMHBIM
obecrieueHUEM JJI1 M3MEPEHMsS] BEJIUYMHBl MArHUTHOTO TIOJS, INTaTUB C JABYyMS
JanKaMy, OJHA W3 KOTOPBIX JOJDKHA OBITh JKENe3HOW (WU APYrod >KeJe3HbIN
CEepACYHHK), JTa0OpaTOPHBIM HMCTOYHHMK ITUTAHMS, OJHOXXWIBHBIH H30JUPOBAHHBIN
IPOBOJ, BBIICPKUBAIOIMIMA MaKCUMAJbHBI TOK JaOOPaTOPHOTO HCTOYHHKA
MATAHMUS.

Kpamxoe onucanue pewenus. Jlanka mratuBa oOMaTbIBA€TCS HECKOJIbKHUMHU
BUTKAMHU TOJICTOTO H30JIMPOBAHHOTO TMpoBoaa. C MOMOIIBI0 J1abOpaTOPHOTO
VCTOYHUKA MMUTAHUS YEPE3 MPOBOJI MPOMYCKAETCS IIEKTpUUeCKUil ToK. CHayana TOK
MPONMYCKAlOT B OJHOM HAMNpPaBJICHUU C IOCTEIEHHBIM YBEIWYECHUEM CHJIbI TOKA
U €€ TMOCIEAYIIIHM YyMEHBUIEHHEM, I[IOTOM MNOPOLEAYPY IOBTOPSIOT A
IIPOTUBOIOJIOKHOTO HampasiieHUs1 ToKa. [Ipu 3TOM mM3MepseTcs BeIMYruHa UHIYKIUU
MarHUTHOTO TIOJI Ha TOpLE JIAMKH IITaTHBa C MOMOIIbI0 MOOMJIBHOTO TesedoHa.
CtpouTCcsi 3aBUCHUMOCTb BEJIWYMHBI MHIAYKIMA MAarHATHOTO TMOJISI OT CHJIbI
MPOTEKAIONIETO uepe3 mpoBoja Toka. OOCyKaaeTcs MOTyYeHHbIH rpaduk U SIBICHHUE

MAarouTHOI'O r'uCTCpC3uca.

3ansTue 4. U3yuenue padoThl 3JIeKTPOABUTATES U JMHAMO-MAMIUHBI (4acTh 1)
Jekuyua «IneKTpoABUTATETh U AJEKTporeHeparopy. OOCyKIaeTcss HCTOPHs
U300peTEHUsT  DJICKTPOABHUTATENs M COBEPIICHCTBOBAHUS  €r0  KOHCTPYKIIUH.
OnuceIBaeTCs BHYTPEHHEE YCTPOMCTBO AJEKTPOIABUTATENS U DJIEKTPOTrEHEpaTopa.

P8.36I/IpaIOTCH TCOPCTUUCCKHUC 3aa49U 110 ,HaHHOﬁ TCMC.

3ansaTue 5. U3yuenue padoThl 3JIEKTPOABUTATES U JTUHAMO-MAIIUHBI (4ACTh 2)
Ipaxkmuxkym
3aodanue. 1) IlpoBeaute cepuio HKCIEPUMEHTOB M HU3MEPHTE 3aBUCUMOCTH
CHUJIBI TOKa, BbIpaOaThIBAEMOW TE€HEPATOPOM, OT BEJIWYHMHBI MOMEHTA CHJIbI,
NPWIOKEHHOT0 K ero Bamy. 2) IIpoBeauTe cepuio SKCIEPUMEHTOB M H3MEPHTE

3aBUCHUMOCTDH BCIIMYMHBI
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HaIpsDKeHMS, TOJIAaHHOTO Ha AJEKTPOJBUrarellb, OT YacTOThl €ro BpalleHUs
Y MEXaHUYECKOW HAarpy3Ku €ro Baja.

Obopydosanue. DIEKTPUUYECKUM MOTOPUYUK C PEIyKTOPOM, HaOOp Tpy30B,
peocTtar, COEIMHHUTENbHBIE TMPOBOAA, JaOOPATOPHBIM  HUCTOYHHK  IUTAHUS,
MYJIBTUMETP (aMIIepMeTp), CEKyHIOMED.

Kpamkoe onucanue pewenus. 1IpoBomSTCS ONBITBI 1O HU3MEPEHUIO
3aBUCUMOCTH CHUJIbI TOKa, BbIpaOaThIBAa€MON IeHEpaTOpPOM, OT BEJIWYMHBI MOMEHTA
CHUJIBI, IPUIIOKEHHOTO K €ro Baiy. [I[poBOIUTCS OMBIT MO W3YUYEHHUIO CBSI3U BEIUYUH
HaIpPSDKEHMsI, TOJAHHOIO Ha BJEKTPOJBHUrarellb, OT YacTOThl €ro BpallCHUs
Y MEXaHWYECKOW Harpy3Ku €ro Bajia.

Onucanue cxoorcux pabom npaxkmuxyma. 1) MexayHapoaHas oJMMIHana
no skcnepuMeHtaibHOM (u3uke 2018 1., 3amaya «MOTOPYMK C PEIyKTOPOMY,
MYHKTBI
NoNe 1-4; 2) MexayHnapoaHasi oJIUMIIHaa MO dKCrepuMeHTaibHou pusnke 2022 r.,
3amada «PoHapp», MyHKTHI NeNe 14,

3anaTne 6. MH3yuyeHume 3aBHCHMMOCTH INEpHOAA  KOJIEOAHMHA  JIMHEHKH
HA NWINHAPUYECKOI MOBEPXHOCTH OT Panyca ee KPUBU3HbI

Ilpakmukym

3aoanue. OnpeaenuTe xapakTep 3aBUCUMOCTH IMepUuoja KojieOaHUM JTMHEHKH,
MOJIOKEHHOW Ha IWIMHAPUYECKYI0O MOBEPXHOCTh, OT paguyca KpPUBU3HBI 3TOU
MOBEPXHOCTH.

Obopyoosanue. Habop HUIMHAPOB pa3HOro pajauyca (Hampumep, pa3IduyHbIe
UUJIUHIPUYECKUE COCY/IbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBoauTcsi cepusi MOPSIMBIX H3MEPEHUUN
3aBUCUMOCTH TIepHoja KoieOaHWN JTUHEHKH, IMOJOKEHHON Ha IMIMHIPUICCKYIO
MOBEPXHOCTh, OT paJnyca KPUBU3HBI 3TOM MOBEPXHOCTH. Mcmonb3yroTcss mMeToabl

JIMHCapu3alunu 1 Fpa(i)I/I‘ICCKOFO aHajin3a SKCIICPUMCHTAJIbHBIX JJaHHBIX.

3anaTue 7. H3ydyeHwe 3aBHCHMOCTM AMIUIUTYAbl KOJI€OAHUH TMPYKUHHOIO
MasiTHUKA OT BpeMEHHU

Ilpakmuxym

3adanue. VI3MepbTe 3aBUCUMOCTb AMIUIMTYABI 3aTyXarOUUX KoJieOaHUM
Opy>KMHHOTO MasiTHUKa OT BpeMeHHu. [IpoBepbTe rumoresy 00 3KCHOHEHIUAIbHOM

XapakTepe MOoJIy4YEeHHOW 3aBUCUMOCTH.
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Obopyoosanue. 1lpyxuHa OT TuHaMOMETpa ¢ mpenaesoM usmepenuit 1 H, rpys
maccoil 150 r, cekynnomep, IITaTUB C JAIKOM U My(PTOM, TUHEIKA.

Kpamkoe onucanue pewenus. IIpoBOAUTCA 5SKCHEPUMEHT IO MPSIMOMY
U3MEPEHUI0 3aBUCUMOCTH AaMIUIMTYJbl 3aTyXalolUX KoJieOaHUW MPYKMHHOTO
MasTHUKa oT BpemeHu. Crpoutcs rpaduK HCCIEAOBAHHON  3aBUCUMOCTHU

B JIMHCAPU30BAHHOM BHUC.

3anaTne 8. U3MepeHne aKTHBHOIO U PEAKTHBHOIO CONPOTHBJICHUH KaTyIIKH
HHAYKTHBHOCTH

Ilpakmukym

3aodanue. Cobepute dIEKTPUUYECKYIO TIEIb U3 MOCIEIOBATEIHFHO COCTMHCHHBIX
pe3ucTopa M KaTylIKd WHAYKTUBHOCTHU. IlpoBenure wusMepeHue 3aBUCHUMOCTU
HaIIpSDKEHHUST HAa PE3UCTOPE OT YaCTOTHI MOAABAEMOr0 Ha ATy ILENb HAINPSKECHUS.
[Io moJry4eHHBIM JaHHBIM ONPENEINTE AKTUBHOE CONPOTHBIEHUE U PEAKTUBHOE
CONPOTHUBIJICHUE KATYIIKN MHAYKTUBHOCTH. PaccunTanTe MHAYKTUBHOCTD KaTYyIIKH.

Obopyoosanue. Karynika HHIYKTHBHOCTH, PE3UCTOP C COINPOTHBICHHUEM,
OJIM3KUM K aKTUBHOMY COIPOTHBIICHHUIO KAaTYIIKH UHIYKTUBHOCTH, CO€AMHUTEIbHbBIC
pOBO/Ia, TEHEPATOP HU3KOW YaCTOTHI, OCIIIIIOrpad MM BOJBTMETP MEPEMEHHOIO
HaIpPsHKEHUS.

Kpamkoe  onucanue pewenus. CoOupaercss d3JeKTpUuYecKas LElb U3
IIOCJIEIOBATENBHO COECIMHEHHBIX PE3UCTOpPA M KAaTylIKM HMHAYKTUBHOCTH. Ha oty
LENb NOJAETCS MEpPEMEHHOE HamnpspkeHue. [IpoBoauTes nM3MepeHne 3aBUCUMOCTH
HaIIpSDKEHHWsT Ha PE3UCTOPE OT YacTOThl IIOAABAEMOI0 Ha LENb HANPsKEHUS
(aMmIMTYAa HampsbKeHMsT Ha Bced uenu  mocTosiHHa). 1o HM3Ko4acTOTHOM
obnmactu  rpaduka  ompenensieTcs ~ aKTUBHOE  COINPOTUBJIEHHE  KaTyLIKU
WHIYKTUBHOCTH, II0 BBICOKOYAaCTOTHOM 4YacCTH OIPENENSIETCS WHAYKTUBHOCTD

KaTylIKH.

3ansarue 9. 3Byk. Ocuuiiorpamma 3Byka. CriekTp 3ByKa

Jlexkuyua «BBeneHue B 3KCIEPUMEHTAIbHYIO aKyCTUKY». BBonIATCS OCHOBHBIE
noHATHsA axkycTuku. OOCyXJTaeTcsi MeXaHHMKa paclpOCTPaHEHHsI aKyCTHUECKHUX
koneOanuii. BBoauTcs mnoHsTHe TOHa U oOepToHa. OOCYX)IAlOTCA METOJbI
UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Hpaxkmuxkym

3aoanue. llpoBenute CepUI0 SKCIEPUMEHTOB IO 3alUCU OCHUIJIOTPAMM U
CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. OMNHWIIATE OCHOBHBIC OTJIMYHS B
OCHMJIJIOTPAaMMAaX JIJI pa3HbIX IJIACHBIX 3ByKOB. OTBETHTE HA BOMPOC, TIOCTATOYHO JIA
JUTSL OTIMCAHUS KaKOT0-JI100 3By4YaHUs OJTHOM JIMIIb CIIEKTPOTPaMMBbI?

Obopyoosanue. IlepcoHATbHBIN KOMMBIOTEP ¢ MUKPOGOHOM WM CMapTHOH
C IPEAYCTAHOBJICHHBIM TPOTPAMMHBIM 00ECIICUCHHUEM.

Kpamkoe  onucanue pewenus. IlpoBomurcst cepusi  IKCIEPUMEHTOB
[0 IIOJYYEHUIO OCUMJUIOTPAMM M CHEKTPOB IJVIACHBIX 3BYKOB OJHOM YacCTOTHI.
[IpoBOAMTCSI CPAaBHUTENIBHBIN M KAYECTBEHHBIN aHAJIN3 OCHUJIJIOTPAMM U CHEKTPOB.

Onucanue cxooicell pabomuvl npaxmuxyma. MexIyHapoaHas OJIMMITHAIA
no JKcnepuMeHTanbHON (u3uke 2017 r., 3agadya «AKYyCTHYECKHME pPE3OHATOPBDY,

gacTh No 1.

3ansaTue 10. Crossune MexaHM4YeCKHe BOJHBI

Jekuyua «Ctosiune MexaHHUuecKre BOJNHbD. OOCYyKIaeTcsi MEXaHUKa CTOSUUX
BOJIH B OJJHOMEpHOW cpezae. PaccmaTpuBaroTcs MpuMepbl paziuyHbIX TI'PaHUYHBIX
YCJIOBH.

Ilpakmuxym

3aodanue. Tlonyiite B mpoOUpPKY Tak, 4TOOBI OHA Haydasna 3ByuyaTh. [IpoBemuTe
U3MEpPEHNUE 3aBHCHMOCTH YacTOThl OCHOBHOIO TOHAa M I€pBOro 0oOEpTOHA
BO3YLIHOTO CTOJI0a B MPOOMPKE OT BBICOTHI ATOrO cToIOa. {151 M3MEHEHUs ATUHBI
BO3JIYIIHOTO CTOJIOA 3amoJiHsIiiTe MpoOupKy Bojoi. Onpenenure CKOPOCTh 3ByKa B
BO3JIyXE€.

Obopyoosanue: 1lepcoHaNbHBII KOMIBIOTED C MUKPO()OHOM WU cMapThHOH
C IpelyCTaHOBJICHHBIM TPOrPAMMHBIM OOECIIEUeHHEM, MPOOHUPKa, BOJIa, JIMHEWKA.

Kpamxoe  onucanue pewenus. llpoBogutcs cepus  SKCIIEPUMEHTOB
0 HW3MEPEHUI0 AaKyCTHMYECKOTO CIEKTpa 3By4YaHHUs NPOOUPKH, BO3HUKAIOIIETO
IpU BAyBaHWHM B Hee Bo3ayxa. CTpOWTCS JTMHEApU30BaHHBIA TpapuK 3aBUCHMOCTH
YacTOTbl OCHOBHOIO TOHAa M NEPBOr0 0OEPTOHA OT BBICOTHI BO3QYIIHOIO CTOJI0A
B 1mpoOupke. Ilo mMOgyYEeHHBIM JaHHBIM ONPENESETCS CKOPOCTh 3BYKa B
BO3JIyXE.

Onucanue cxooicell pabomuvl npakmukyma. MexIyHapoaHas OJMMIIHAAA

no J3KcrepuMeHTabHOM Qusuke 2017 1., 3amauya «AKYCTHUECKHE PE30HATOPBDY,
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qgacTh No 2.

27



3ansarue 11. U3mepenne nmokasaresisi NpeJOMJICHHS CTEKJIA

Ilpakmukym Ne 1

3aoanue. Onpenenure nMokazaresib NPeIOMIICHUS CTEKISHHON MJIACTUHBI.

Obopyoosanue. IlpeaMeTHOE CTEKIO, MWUIMMETPOBKA, Jla3epHas YKa3Ka,
JMHENKHU, IITATUBBI C JAITKON U MYy (PTOM.

Kpamxoe  onucanue  pewenus. 1IpoBoguTcs  cepusi  OKCIEPUMEHTOB
[0 M3YYEHUIO MEepPEHANPaBICHM Jydya CBETa, MaJarollero Ha OOKOBYIO MOBEPXHOCTh
IPEeIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yria majaeHus. Beraucnsercs
NIOKA3aTelb MIPEJIOMIIEHUS] MaTEpHUAIIa IIIACTHHBI.

Onucanue cxodxceii pabomuvl npakmukyma: MexayHapoAaHas OJIMMIMALA
no skcnepuMeHTanbHOUM (usuke 2021 r., 3agadya «OTpaxeHHe, MNPETOMIICHHE U
IIPOIyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenute ¢ MaKCUMalIbHON TOUHOCTBIO NTOKA3aTENb MPETOMIICHMUS
MaTepuaia IpU3MBbl.

Obopyoosanue. 1Ilpu3ma, nazepHasi ykaska, TPaHCIIOPTHUP, IIITATUBBHI.

Kpamxoe onucanue pewenus. IIpoBOOUTCA ONBIT 1O  HU3MEPEHHIO
MUHUMAJIBHOTO YIVIA OTKJIOHEHMS JIA3€pPHOIO Jyda TPEyrOJIbHOW PaBHOCTOPOHHEHN
npusMor. [lo 1onmydYeHHOMY 3HAYEHMIO YyIJla PACCUUTBHIBACTCA IOKA3aTEellb

IMPCJIOMIJICHUS ITPU3MBI.

3ausatue 12. Ilo1HOEe BHYTPEeHHEe OTPaKeHHe

Jekyua «Ilpumenenue »s¢¢dekra MOTHOTO BHYTPEHHETO  OTPaKEHUS
B m3MepeHusx». OO0cyxnaercs dS(PQPeKkT TMOTHOro BHYTPEHHETO OTPaXKEHUS.
OnuceIBalOTCST TPHEMBbl MO MCHOJIB30BAHMIO ATOTr0 3(ddexra mnpu MNpoBEACHUU
ONTUYECKUX U3MEPECHUMN.

Ilpakmuxym

3aoanue. Onpenennure Noka3zaTellb MPEJIOMIICHUS MaTeprasa MPU3MBL.

Obopyoosanue. CTeKIIsIHHAsA NPU3Ma, Jla3epHas yKa3Ka, JUHEHKa.

Kpamkoe onucanue pewenus. IlpoBoautcs onbIT o HaOmoaeHuio 3¢ gdekra
MIOJIHOTO BHYTPEHHErO0 OTPA)KEHHsI CBETA, KOTOPBIM PACHPOCTPAHSIETCS B MHPHU3ME.
W3mepsitoTcss mapameTpbl, NpuU  KOTOpbIX jgocturaercsa s¢dexrt. Beruncnsercs
NIOKAa3aTeNb IPEJIOMIICHUS] MaTeprasa IPU3MBbI.

Onucanue cxoxcei pabomvl npakmukyma: MexIyHapoaHas OJHUMIIAAIA

1o 3KcrepuMeHTanbHoi ¢pusuke 2021 r., 3agaya «Jlucnepcus», mynkt Ne 1 [16].
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3anarue 13. IIpoBepka ¢Qopmy/sbl TOHKOH JIMH3BI € MOMOLIBIO MeETOAA
napajuiaKkca, IPMMEHEeHHOT 0 JJIsl Onpe/iesIeHUs M0JI0KEeHUs N300paskeHnsl

Ilpakmukym

3aoanue. Onpenenure C MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PaCCTOSHHE
cobuparonien JTUH3HI.

Obopyoosanue. Cobuparoias JIMH3a, ONITUYECKasi CKaMbsl (JINOO MepHas JeHTa
U KpEIUIGHWE I JIMH3bI), JIBE€ WIJIbI OT IINpUia (CO CTOYEHHBIM OCTPHUEM),
IUTACTUIIMH, TOUYEYHBIM UCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOcyxnaeTcss ¥ AeMOHCTpupyercs 3¢ ekt
napamiakca. V3y4eHHbI 3(QQeKT HCmonb3yercs Ui ONpPESICHUs MOJIOKECHUS
N300pakKeHHUsT UCTOYHUKA CBETA C MaJlO CBETUMOCTBIO, MOJYYEHHOTO C IOMOIIBIO
coOuparomieid auH3bl. [l0 HECKOJBKMM ONbITAM PACCUUTHIBAECTCS (POKYCHOE

PaCCTOAHUC JINH3bI.

3ausatue 14. U3mepenne ¢poKycHOro paccTosiHUsl pacceuBaloieil JUH3bI

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJbHOH TOYHOCTBIO (POKYCHOE PACCTOSHUE
paccenBaroIIei JIUH3bL.

Obopyoosanue. PacceuwBaromias JWH3a, coOWparomias JHWH3a, ONTHYecKas
CKaMbsl (TMOO MepHas JIEHTa W KPEIUICeHHs JUIsl JIMH3), JIUCT KApTOHA, HOMXHUIBL,
TOYEYHBIM HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. OOCy)XIat0TCs IPUEMbI U3MEPEHUS (POKYCHOTO
paccTosiHMsL ~ paccenBaromied  JuH3bL.  [IpoBoauTcs  OmBIT 1O ITOJIYYEHHIO
JNEHUCTBUTEIBLHOTO H300paXEHUs B pPAacCeMBAIOLIEH JIMH3€ IyTeM CO3JIaHUs C
IOMOIIIbIO COOMparomed JUH3bI MHHMOIO HMCTOYHHMKA JJIs  pacceuBarollen
auH3bl. Takke NPOBOAUTCA OMBIT MO HAOIIOJEHUIO PACXOMSIIETOCS CBETOBOIO
nyyka, oOOpa30BaHHOIO CBETOM, M3JIYYEHHbBIM TOYEYHBIM HCTOYHUKOM U
OPOLIEAIINM Yepe3 PacCEeUBAIOIIYIO JMH3Y, Ha KOTOpPYIO HakjeeHa nuadparma. Ilo
pe3ynbTaTaM IIOJYYEHHBIX DJKCIEPUMEHTOB pACCUUTHIBACTCS ONTHYECKas CHIIA
paCCEHBAIOIIEH JTUH3BI.

Onucanue cxooceii pabomst npakmuxyma. [8], rmaBa Ne 5, mabopatopHas
paborta Ne 12.
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3ansaTue 15. OnpenesieHue JJIMHBI BOJHBI JA3€PHOT0 HU3JIy4YeHHSI ¢ MOMOUIbIO
cxembl FOHra

Ilpakmukym

3aoanue. TlpuaymailiTe 5SKCIEPUMEHTANIBHYIO YCTAaHOBKY, IO3BOJISIONIYIO
HAOJII01aTh UHTEPPEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO HW3JIyYEHHS Jasepa.
Onpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas ykaska, HUTKa, (poibra, OyiaBku, IKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMM HUTKOW OyJiaBKamMu
IIPOKAJIBIBAIOTCS JiBA OJM3KOPACIOJIOKEHHBIX OTBEPCTHS B AJIIOMUHUEBOM MUIIEBOMN
donbre. [lonyyeHHble OTBEPCTUSI OCBELIAIOTCS JA3€pHBIM MydykoMm. B mporeaimem
cBere HaOmojmaercss wuHTepdepeHMoHHas kaptuHa. [lo paccrosHUIO Mexay
nojiocaMu WHTEPHEPEHITMOHHOW KApTUHBI U PACCTOSIHUIO MEXKIY OTBEPCTHUSMH B
b osibre paccUUTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKeE.

Onucanue  cxooiceli  pabomvl  NPAKMUKYMA:  3aKJTIOUUTENIbHBIA  3Tarl
BCEPOCCUUCKOM OIMMIHUABI KOJBHUKOB 1m0 (u3uke 2000 r., 11 knacc, 3amaya No 1.

3ansatue 16. U3ydyeHne crnekTpa cBeTa Pa3jiUuYHBIX UCTOYHHKOB € MOMOUIBIO
AM(PPAKUMOHHOU pPeleTKH

Ilpakmukym

3aoanue. llpunymaiite, coOepuTe U  ONUIIUTE SKCIEPUMEHTAIbHYIO
YCTaHOBKY, TO3BOJISIOIIYIO MOTYYUTh ONTUYECKHUNA CIIEKTP M3TYYEHHS CBETa Pa3IMYHbBIX
UCTOYHUKOB. [lpoBenure uccienoBaHuE CHEKTPOB MPEUIOKEHHBIX BaM HCTOYHHKOB
CcBeTa.

Obopyoosanue. JlubpakunonHas pemerka, GoHapb ¢ JaMIIOH HaKaJIMBaHUS,

CBETOUOIHBIN (pOHAPD, Ta30pa3psAHas TaMIOUKa, IKpaH, Juadparma, MepHas

JICHTA.

Kpamkoe  onucanue  pewenus. llpoBomuTcsi cepusi  SKCIEPUMEHTOB
no HaOJIIOACHUIO ONTUYECKUX CHEKTPOB H3IYYCHHS HCTOYHHKOB CBETa pa3HOU
npupojisl. [IpoBoauTCsS CpaBHUTENBHBIN U KOJTMYECTBEHHBIN aHAJIU3 3TUX CIIEKTPOB.

Onucanue cxodxceu padomul npakmuxyma. MexIyHapoaHas OJIMMIHAIA

1o SKcniepuMeHTanbHOu dusuke 2018 r., 3agada «CrekTpy.

3ansaTue 17. UccnenoBanne 3aBUCHMOCTH HHTCHCHBHOCTH CBEYeHHs CBETOANOAA
OT CHJIbI IPOTEKAIOIIEr0 Yepe3 Hero ToOKa
Ilpakmuxym

3aoanue. I/I3Mepre 3aBUCMUMOCTh HMHTCHCHUBHOCTH CBCUYCHHA CBECTOAHMOAA
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OT CHJIBI TpOTEKaIoIero 4epe3 Hero Toka. OmnpenenuTe XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CBeroauon, mwOKcMeTp (Wi cMapTPoH ¢ JAaTYUKOM
OCBEIIEHHOCTH), JTA0OpaTOpHbIN OJ0K muTaHus (win aABe Oarapediku AA, peoctar
U MYJIbTUMETP), COSUHUTENBHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBOAUTCS OSKCHEPUMEHT IO MPSIMOMY
U3MEPCHUIO 3aBUCUMOCTH WHTCHCHBHOCTH W3JIYYCHHsI CBETOAMONA OT CHIIBI
pOTEKaroIero 4epe3 Hero Toka. CTpoutcss TpaduK TOTYYCHHOW 3aBUCHUMOCTH.

OrnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansatue 18. HaOaonenme wu30UpaTeILHOCTH BHYTPeHHero ¢orodddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3a0danue. YCTaHOBUTE JBa CBETOAMOJA ApYyr HAOpoTuB npyra. W3yuure
SBJICHUE BO3HUKHOBEHHS (POTOTOKA B OCBELIA€MOM CBeToAnO0AE. il 3TOro U3MephTe
3aBUCUMOCTH CHJIBI (POTOTOKA OT HAMNPSIKEHUS HA CBETOAMO/IE, BBHIMOIHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMBIT, MPUMEHsS B KadyeCTBE HCTOUYHHKOB CBETa
CBETOAMOJbI, NAIIINE CBET C pa3HbIMU JUIMHAMU BOJH. OnpenenuTe yclOBUf,
IpU KOTOPBIX B OCBEIIAEMOM CBETOIMO/I€ BOZHUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOJOB Pa3HbIX I[BETOB (KpacHbIE, 3€JICHbIC
U CUHUE), OJIOK MUTAHUS CBETOIUOa-0CBETUTEIS, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBETOAMO/Ia YCTAaHABIMBAIOTCS HAIIPOTHB
apyr apyra. Uepe3 OOuH CBETOAMO] IMPOMYCKAETCS TOK OT HMCTOYHUKA IMUTAHUS.
N3yuaercss siBleHWE BO3HUKHOBEHUS (OTOTOKa BO BTOPOM  CBETOJAUOJE.
O6napyxuBaerca, 4To (POTOTOK BO BTOPOM CBETOAMOJE BO3HHMKAET TOJBKO MPU
OCBEILIEHUHU €T0 CBETOAUOJOM C JNIMHOW BOJIHBI, MEHBIIEH WJIM PABHOW JIJIMHE BOJIHBI,
Ha KOTOPYIO PaCCYMTaH OCBEILIAEMbIii CBETOIHO/I.

Onucanue cxodxceu pabomul npakmukyma. MexIyHapoaHas OJMMIHAAA
1o 3kcnepuMeHTanbHol Qusnke 2020 r., 3agada «OnTomapay [17].
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IUIAHUPYEMBIE PE3VJILTATHI OCBOEHUS KYPCA BHEYPOUHOI
JNESATEJBLHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(@U3NKO-MATEMATHYECKHAN TMTPODPWIID)»

JIMYHOCTHBIE PE3YJIBTATDHI

B cghepe epasicoanckozo socnumanus:

TOTOBHOCTb BECTH COBMECTHYIO AESTEIBHOCTh B MHTEPECAX I'PakJIaHCKOIro
o0IIecTBa, y4acTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIuy;

YMEHHUE B3aWMOJEICTBOBATh C COIMAIBHBIMA MHCTUTYTaMH B COOTBETCTBHH
¢ uX QyHKIHUSAMU U HA3HAYCHUEM.

B cghepe nampuomuueckoeo socnumanus:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPa’kIaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKH.

B cghepe oyxosno-npascmeennozo eocnumanusi:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TTOBEICHMS;

CHOCOOHOCTh ~ OILIGHMBaTh  CUTyalMl0 W IPUHUMATh  OCO3HAHHBIE
pELECHUsI, OPHEHTHUPYSACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
B TOM YHCJIE B ACSITEIBHOCTH YUYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIYyIIETO.

B cghepe scmemuueckozco socnumanus:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKIIOUYAsl SCTETUKY HAyYHOrO TBOPYECTBA,
npucymero (Gu3n4ecKko HayKe.

B cgpepe mpyoosozo socnumanus:

UHTEpPEC K pa3IuuHbIM  cdepaM  Mpo(EecCHOHATBHON  AESTEbHOCTH,
B TOM YHCJI€ CBS3aHHBIM C (PM3MKOW M TEXHHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOD Oyayiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0pa3oBaHUIO U CaMOOOpa30oBaHUIO B 00JaCTH
(GU3HMKY HA TIPOTSHKEHUU BCEU KU3HH.

B cghepe sxonocuueckozo 6ocnumanus.

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKOM KYJbTYpbl, OCO3HAaHUE IJIOOATBLHOIO
XapaKTepa SKOJOTMYECKUX POOIIEM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AECUCTBUM B OKPYKAIOIIEH CpElIe HA OCHOBE
3HaHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacmnpeHUC Oo1bITa ACATCIIBHOCTU 9KOJIOTUUECKOM HaIrpaBJICHHOCTH Ha OCHOBC
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UMCIOIITUXCS 3HAHUH 110 (hU3BHUKE.
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B cghepe yennocmu nayunozo nosnanus:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAHHE LIEHHOCTH HAYYHOH JESITENIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs] (PU3UKHU OCYLIECTBISATh MPOEKTHYIO M UCCIIEN0BATEILCKYIO JEATEIbHOCTD

WHIAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEJAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIC YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBHS:

ba3oBble JJoruuyeckue 1eMCTBUS:

CaMOCTOSITEJIBHO dbopMyIupOBaThH U aKTyaJIu3HpoOBaTh npooiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JICITEIbHOCTH, 3aJaBaTh IMApaMETPbl W KPUTEPUH HX
JIOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBIICHUSIX;

pa3pabaTpIBaTh IUIAH PEIICHUS MPOOJEeMBbl C YUECTOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBHMN AEATEIbHOCTH;

KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSX PEaIbHOTO, BUPTYaIbHOIO
1 KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIJICHHUC ITPH PCUHICHUN KU3HCHHBIX HpO6J'ICM.

Ba3oBble uccienoBarenbckne aeicTBUA:

BJa/IeTh HAy4YHOHM TEPMHUHOJIOIMEH, KIIOYEBBIMU IOHATUSMH U METOIaMHU
(bu3znuecKon HayKu;

BJa/IeTh HaBBIKAMHU y4eOHO-MCCIIEIOBATENLCKON M MPOEKTHON AESITeNbHOCTU
B 00yacTH (DU3HKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOUCKY
METOJIOB pelIeHUs 3aJady (PU3UYECKOro COJEp)KaHUSA, NPUMEHEHUIO pPa3IMYHBIX
METOJIOB TTO3HAHUS;

BJaJE€Th BUAAMHU  JACSITEIBHOCTH TIO TIOJYYEHUIO HOBOTO  3HAHUS,
€ro HUHTEpIpEeTalnH, NPEeoOpa30BaHUIO W MPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (HU3UKY;

BBISIBJISITH  MIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyallU3WpOBaTh 3ajaudy,
BBIJIBUTATh THUIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyMEHTHI JIJIsl JOKa3aTeIbCTBA CBOMX

YTBEPKACHUN, 3a1aBaTh MMAPAMETPHI U KPUTEPUU PEILICHUS;
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aHAIM3UPOBAaTh IOJYYCHHBIE B XOJI€ pCIICHUS 3a7a4yd  Pe3yJIbTaThl,
KPUTUYECKH OIEHHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMYyIUpOBaTh COOCTBEHHBIE 3a/laydl B 00pa3oBaTEIbHOMN
JEATEIBHOCTH, B TOM YHCIIC TIPH U3yUYCHUN (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETECHHBINA OIIBIT;

YMETh TEPEHOCUTh 3HaHUSA 1O (GU3NKE B MPAKTHUYECKYI 00JIacTh
KHU3HECATSIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

BBIBUTaTh HOBBIE HJIEU, TNpeajaraTb OPUTHHAIBHBIE TOJIXOJbl U

pEIICHMS; CTaBUTh MPOOJEMbI M 3aJa4d, JTOMYCKAIONUEe albTCPHATUBHBIC

peleHus.

Pab6ora ¢ undgopmanueii:

BJIQJIETh HaBbIKAMHM TIOJyYeHHUs] HHpopMamuu (Qu3ndeckoro coaepkaHus
U3 HCTOYHHMKOB PAa3HBIX THIIOB, CaMOCTOSATEIBLHO OCYIICCTBIISITH IIOWCK, aHAJIU3,
CHUCTEMATHU3AIMI0 W WHTEPIPETAIMI0O HHPOPMAIUA PA3TUYHBIX BUIOB M (HopM
IIPE/ICTABIICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PENICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX
3a/1a9 ¢ COOMI0/ICHHEM TpeOOBaHUH SPTOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TUTHUCHBI,
pecypcocOepekeHrs, TPaBOBBIX W OATHUUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COACPIKAHUS B Pa3IUYHBIX (opMarax C
y4eTOM Ha3HaueHUs WH(POpPMAIUK W IEICBOW ayIUTOPHHU, BHIOMpAs ONTUMAaTbHYIO

(opMy npecTaBlICHNs U BU3yaIU3al1u.

KoMMyHHUKATHUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIECTBIISATH OOIICHHE BO BHEYPOUHOM JICATEITLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHPIMKTHBIX CUTYaI[Mi U CMATYaTh KOH(QIHKTHL,

pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh M MCIOJIh30BaTh MPEUMYIICCTBA KOMAHJIHONH W WHJIWBHIYJTbHOM
paboThI;

BBIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JACHCTBUM C y4eTOM OOIIUX
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HHTCPCCOB U BO3MOKHOCTEH KaXXJ0ro 4JICHa KOJIJICKTHBA,
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NpUHUMATh  I[€JIM  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSL IO €€ JOCTHKCHHUIO: COCTAaBJISATHh IUIaH JICHCTBUM,
pacrpenensTh pojdu ¢ Y4YeTOM MHEHHUHM YYaCTHHKOB, OOCYXJaTh pPE3yJIbTaThl
COBMECTHOU padOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJa M KaXKIOTO YYAaCTHUKA KOMAHJIbI B OOIIHIA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHHWBAaTh WJIEHM C T[O3WLIUU HOBHU3HHBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  Pa3IMYHbBIX

CUTyalusXx, IMPOABIIATE TBOPUYCCTBO U BOO6pa)KCHI/Ie, OBITH HWHHUITUATUBHBIM.

PerynsiTuBHble YHUBepPCcaJbHbIe y4eOHbIE AeiiCTBUS:

Camoopranmusanus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIBHYIO NEATEIbHOCTh B 00JIaCTH
(u3HKY, BBISIBIATH IPOOJIEMBI, CTABUTh U (DOPMYJIUPOBATH COOCTBEHHBIE 33/]a4H;

CaMOCTOATENbHO COCTAaBJIATh IUIAH PEUIEHUS pPAaCUETHBIX M KayeCTBEHHBIX
3a/lay, MJIaH BBINOJHEHUS MPAKTUYECKONW pabOThl C yYETOM HMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLICHKY HOBBIM CUTYALIHSIM;

paclIMpATh paMKU y4eOHOro MpeaMera Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 3a pelIeHuE;

OLIEHHBATbh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO U TIPOSBICHUIO SPYAUIINH B 001aCTH (PU3UKH,

MIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTD,
OIICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIA/ICTh HABBIKAMU MO3HABATEILHON PEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MpUEMbI pedIeKCun s OICHKHW CUTYalllud, BHIOOpa BEPHOTO
peLICHNS;

YyMETh  OLIEHWBaTh PHUCKA W  CBOEBPEMEHHO NPUHUMATh  PEIICHUSA

IO UX CHUKCHUIO,
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IPUHUMATh MOTHBBI M apPryMEHThl JPYIMX IpU aHAJIU3E pPEe3yJbTaTOB
NEATENBHOCTH;

IPUHUMATh ceOsl, MOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYIrMX [PU aHAJIU3E pPe3yJIbTaTOB
NEATENBHOCTH;

IMpU3HaBaTb CBOC IIPABO U IIPABO APYI'UX Ha OIITHOKM.

HPEIMETHBIE PE3YJIBTATDBI

K xonny 10 knacca oGydaronuiicss HQy4YUuTCS:

NOHUMAaTh 3HAYEHHUE ONKCATENIbHOM, CHUCTEMAaTU3UPYIOIIEeH, OObsICHUTEIbHON
U TMPOTHOCTUYECKOW (YHKUMNA (PU3NYECKOW TEOPUHM — MEXAHUKH, MOJIEKYJISIPHOMN
GU3MKM W TEPMOIMHAMUKU, POJb (U3NYECKON Teopun B (HOPMUPOBAHUU
IpeICTaBIeHUN 0 PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS MPUMEHUMOCTH HU3YYEHHBIX MOJENEeH (PU3NYECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyaTth ycioBus (TpaHUIBI, OO0JacTH) NPUMEHUMOCTH HM3YYECHHBIX
(¢u3MUecKNX 3aKOHOB, TOHMMATh BCEOOLIMN XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB
Y OTPAHUYEHHOCTH MCIOJIb30BAHUSI YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh MU OOBACHATH MEXAaHWYECKHE, TEMJIOBbIE, 3JIEKTPUUYECKUE
IIPOLIECCHl M SIBJIEHUSA, MCHOJIb3YyS OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI MEXAHUKH,
MOJIEKYJIIPHO-KUHETUYECKOM TEOpHUH, MOJIEKYJISIPHON (U3MKH M TEPMOJUHAMUKH,
ANEKTPOJIMHAMHUKY;

aHAIM3UPOBaTh U OOBACHATH (U3MUECKHUE SIBJICHUS, HCIOJNb3Ys OCHOBHBIC
MOJIOXKEHUS M (PU3NYECKHE 3aKOHBI;

ONMKCHIBATh (PU3MYECKHE NPOLECCHl U SBJICHHUSA, HCIOJb3Yysl HEOOXOAUMbBIE
BEJIMYMHBL;

OOBSCHATh OCOOCHHOCTH TPOTEKAHMSI M3yYaeMbIX (PU3NYECKUX SIBICHUM;

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OAHOW (DU3UYECKON BEIUYMHBI
OT JpPYrod C HCIHOJIb30BAHUEM MPSMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU (PU3MYECKHUX
BEJIMYMH B BUAE TpaUKOB C YYETOM aOCOJIFOTHBIX MOTPEIIHOCTEH HW3MEpPEHUN,
JienaTh BBIBOJBI MO PE3YJIbTaTaM UCCIEI0BaAHUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUST PU3NYECKUX BEJIIMYUH, IIPU STOM BBIOMpATH
ONTHUMAJIbHBIA METOJ H3MEpPEHUs, OICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHbIE

IMOrpC€IIHOCTU IPSAMBIX U KOCBCHHBIX H3MepeHHﬁ;
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IIPOBOJUTL ONBITHI II0 TPOBEPKE MPEIIOKCHHOW THITOTE3bI: ILIAHUPOBATh
OKCIIEPUMEHT, COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY, AaHAJIM3UPOBATH
MOJIyYCHHBIC PE3YJIBTATHI U IeTIaTh BHIBOJ O CTaTyCe MPEAJIOKEHHOM TUTIOTE3HI,

coOmro/iaTh MpaBuiia O€30MacHOTO TpyJa MPU TMPOBEACHUH HCCICIOBAHMIMA
B paMKax  MpakTHKymMa ©  y4eOHO-HCCIIEIOBATEIbCKOH  JCSITCIIBHOCTH
C MCTIOJIb30BAaHUEM U3MEPHUTEIHHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYT0OBAHHSI;

pemaTh pacueTHBIC 3aJa4M C SBHO 3aJJaHHOW W HESBHO 3aJaHHON (pr3mdeckoit
MOJIETIbI0: HA OCHOBAaHWW aHAM3a YCIIOBUA OOOCHOBBIBaTH BHIOOp (Pu3MUYECKOM
MOJIeNIM, OTBevaroled TpeOOBaHUSIM 3a7aud, OPUMEHSATh (GOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJAaThl (PU3NYECKUX TEOPHH TP  HCIIOIH30BAHUU
MaTEMaTHYECKAX METOJOB pEIIeHUs 3ajJad, MPOBOJIUTH pacdyeThl Ha OCHOBAHUU
UMEIOIIMXCSl JIAaHHBIX, aHAJIM3UPOBATH PE3YNbTaThl U KOPPEKTHUPOBATH METOJIbI
PEIIeHUS C YYETOM TMOITYUYEHHBIX PE3YJIbTATOB;

permarh KaueCTBECHHBIC 3a/layd, TPEOYIOIINEe MPUMEHEHUs 3HAHWM W3 Pa3HbBIX
paszmenoB Kypca (U3WKH, a TakKKe HWHTETPANM 3HAHWA W3 JPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAWBATh JIOTHYECKYIO IIETIOYKY PACCYXICHUIN
C OMOPOM Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (U3HUECKUE SIBICHUS;

UCIIOJIb30BaTh TCOPETHUCCKUE 3HAHUS JIJIsT OOBSICHEHUS OCHOBHBIX IMPUHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM W TPOW3BOJICTBEHHOU
NESTENbHOCTA 4YEJIOBEKa, CBA3aHHOM € (PU3MYECKUMM TMpOIECCaMH, C TMO3UIUHN
YKOJIOTUYECKOU 0e30IMacHOCTH, IIPEICTABIECHUMN 0 paLMOHAIIBHOM
IPUPOAOIIONH30BAHNN, a TaKKE€ pPa3yMHOM HWCIIOJIb30BAHUM JOCTIKCHUNU HAyKH
Y TEXHOJIOTHH IS TaJIbHEHIIIETO Pa3BUTHUS YEIOBEUSCKOT0 OOIIECTBA;

OPUMEHSTh pa3lIMyHble CHOcoObl paboThl ¢ HHPOpManuen (U3NIECKOro
coIepKaHUsI C WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJI30BAaTh COBPEMEHHBIC HMH(POPMAIIMOHHBIC TEXHOJIOTHH JJIS ITOUCKA,
nepepaboTKM MW TPENbsSBICHUS Yy4eOHOM U HAYYHO-TIOMYJISIPHONM HHQOpMAaIUH,
CTPYKTYPUPOBAHMSI W HMHTEpIIpETaluu HH(POPMalUM, TOJYYEHHOM W3 pa3IMYHBIX
MUCTOYHHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJyYaeMylr0 WH(OPMAIUIO M OIICHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHHKA MH(POPMAIINH;

IPOSBIIATh OPTraHU3AMOHHBIE U MO3HABATENbHBIE YMEHHUS CaMOCTOSTEIbHOTO
NPUOOPETCHHSI HOBBIX 3HAHWA B TPOIECCE BBIMIOJHEHUS MPOCKTHBIX W yd4eOHO-

UCCJIeI0BAaTEIbCKUX PadoT;
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paboTaTh B TpYINIE C HWCIOJIHEHUEM PAa3IMYHbIX COLUAIBHBIX POJEH;
OpOSABIIATH MOTHBALMI0O K Oyayuiedl MpoQecCHOHATIbHOM JIeATeNbHOCTH

MO CTEIHAIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOQPHIIA.

K xonmy 11 knacca oGydaronuiicss HAQy4YUuTCS:

MOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJOTMUYECKOW, COIMATIbHOMN
U ATUYECKOU cdepax NeaTeTbHOCTH YeJIOBEKa, poJib U MECTO (PU3MKU B COBPEMEHHOU
HAyyHOM KapTHUHE MHUpa, 3HAYCHHE OIHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSACHUTENBPHON M TMPOTHOCTUYECKON (PYyHKUMN (U3UUECKON TEOpHUH, pOJIb
¢duznueckoi Teopur B GOPMUPOBAHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA,
MECTO (U3NYECKOM KApTUHBI MHUpPAa B OOIIEM psay COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPECTaBICHUI O MPUPO/IE;

paznuyaTh YCIOBUS MPUMEHUMOCTH HU3YYCHHBIX MOJENCH (PU3NYECKUX Tel
U TIPOIIECCOB (SIBJICHMUI);

paznuyaTth ycioBus (TpaHUIBl, OO0JacTH) NPUMEHUMOCTH HW3YYEHHBIX
¢u3nYecKux 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHIAMEHTAIBHBIX 3aKOHOB
U OTPAaHUYEHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AQHATM3UPOBATh W OOBSICHATH DJIEKTPOMArHUTHBIC, KBAHTOBBIE MPOIECCH H
ABJICHUSI, WCIIONb3ysl OCHOBHBIE TIOJIOXKEHHSI M 3aKOHBI 3JEKTPOJMHAMUKHU U
KBaHTOBOW (DU3UKU;

ONKCHIBATh U3yUYEHHBIE (PU3HUUECKUE MPOLECCHI U SIBICHUS;

OOBSCHATh OCOOCHHOCTH TIPOTEKAHWS W3YyYCHHBIX (PU3NYECKUX SBICHUMN;

IPOBOJUTh  MCCIIEOBAaHUE  3aBUCUMOCTEM  (PU3UYECKUX  BEITUYHH
C HCIOJIb30BAHHEM MPSIMBbIX HU3MEPEHUN, NPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yJIbTAThl MOJIYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEIMYUH B BUJE
rpa@uKoB C y4eTOM aOCOJIOTHBIX MOTPEUTHOCTEH W3MEPEHHM, JeNaTh BBIBOJIbI
10 pe3yJbTaTaM UCCIEI0OBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIIMYUH, ITPU 3TOM BBIOMpATH
ONTHMAJIBHBIA METOJ W3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJNUTH ONBITHI IO MPOBEPKE MPEIVIOKEHHOW THUIOTE3bl: IIAHUPOBATh
AKCIIEPUMEHT,  COOMpaThb  AKCHEPUMEHTAIIbHYIO  YCTaHOBKY, aHAaJU3UpPOBATh

IMOJIYUYCHHBIC PC3YJIbTATHI U ACJIAaTh BBIBOA O CTATYCC HpCI[JIO)KCHHOﬁ THUITIOTC3EbI,

41



coOmro/iaTh MpaBuiia 0€30MacHOTO TpyJAa MpU MPOBEACHUH HCCIEAOBAHUM
B paMKax  MpaKkTHKymMa ©  y4eOHO-HCCIIEIOBATEIbCKON  JIESITEIIbHOCTH
C UCTIOJIb30BaHMUEM U3MEPUTEIHHBIX YCTPOIMCTB U JIaA0OPaTOPHOTO 00OPYT0BAHMS;

pemaTh pacueTHbBIC 3aJ]a4M C SBHO 3aJJaHHOW U HESBHO 3aJjaHHON (pr3myeckoit
MOJIEIIBIO;

peliaTh KaueCTBEHHbIE 3aJlau, TpeOyrolrue NMPUMEHEHUs 3HAHWUWA W3 pPa3HbIX
pazznenoB Kypca (U3MKH, a TaKXKEe HHTETrpallid 3HAHUU W3 APYrux MpPEeaMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAWMBaTh JIOTMUECKYIO LEMOYKY PaCCyX IACHUN
C OTOPOIi Ha N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (U3HUECKHE SIBICHUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS] OCHOBHBIX MPUHITUIIOB
pabOThI U3MEPUTENBHBIX TPUOOPOB;

aHATM3UPOBATh W OIICHUBATH TOCIEACTBUS OBITOBOM W TPOW3BOJICTBEHHOU
NESITENBHOCTA 4YEJIOBEKa, CBA3aHHOM € (PU3WYECKUMM TMPOIECCaMU, C TMO3UIUHI
9KOJIOTUYECKOU 0e30IMacHOCTH, MIPEICTABIECHUMN 0 paLMOHAIIBHOM
OPUPOJIONOIH30BAHUM, A TaKXKE Pa3yMHOM UCIOJb30BAHUU JOCTIKEHUN HayKu
Y TEXHOJIOTHH ISl TaJIbHEHIIIETO pa3BUTHS YEIOBEUSCKOr0 OOIIECTBA;

OPUMEHSTh pa3lInyHble CIOCOObl paboThl ¢ HHpOpManuen (HU3NIECKOTo
COJIEp’)KaHMS C HCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH,
IpU ATOM UCIIOJIH30BaTh COBPEMEHHbIE NH(GOPMAIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA,
nepepaboTKH W TPENbSBICHUS Yy4eOHOM U HAYYHO-TIOMYJSIPHONM WH(OpMAIIUH,
CTPYKTYPUPOBAHMSI W HMHTEpIpETaluu HHPOPMAIMK, TOJYYEHHOW M3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOTydaeMyr MUH(POPMAIUIO U OlICHUBATH
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK U HAa OCHOBE aHaIU3a
UCTOYHUKA HH(POPMAIIHH;

MPOSIBJISATh OPraHU3ALUOHHBIE U MO3HABATEIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
NpUOOpPETEHHUsT HOBBIX 3HAHHWU B TMPOIECCE BBIMOJHEHUS] MPOCKTHBIX M Y4eOHO-
UCCJIeI0BAaTEIbCKUX PadoT;

paboTaTh B TpYINIE C WCIOJTHCHHUEM PA3IMYHBIX COIUAIBHBIX POJIEH;

OPOSBIIATh MOTHBAIMIO K Oyayliedl MpoQecCHOHATBHON NIeATeNbHOCTH
M0 CHENUATIBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQUIISL.
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TEMATHUYECKOE IINTAHUPOBAHMUE

1) KIIACC
HaumenoBaunue
Ne KommuectBo
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y4eOHOTO TIpeIMeTa

Pasznea 1. Mexanuka
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1.1

[Torpemnoctu
B OKCIIEPUMEHTE

(Jrekius)

DKCIEpUMEHT U TEOpUs B

IIpOLIECCEe MTO3HAHUS IPUPOJIBI.
HabGnronenue v 3KCepuMeHT B
duzuke.

CrniocoObl nu3MepeHus (pu3zndecKkux
BEJIMYMH (aHAJIOTOBbIE U LIM(PPOBbHIE
U3MEpUTEIbHbIE PUOOPHI,
KOMITbIOTEPHBIE JATUUKOBBIC
CUCTEMBI).

[lorpemHocTn U3MEpEHUI
¢bu3nyeckux BeMUUH (a0COTIOTHAS
1 OTHOCHUTENIbHAS).

['nnoresa. @U3nNUeCKUi 3aKO0H,

rpaHuibl €ro IPUMCHUMOCTHU

Onepupoeamv NOHAMUAMU:
HaOJI0IeHNEe, SKCIIEPUMEHT, THIIOTE3a,
Teopus, (pu3ndecKas BeININHA,
(u3HYECKHil 3aKOH, U3MEPUTEIbHBIN
npuodop, UBMEPEHUE, Pe3yIbTaT
U3MEPEHMsI, [IeHa JICTICHUS IIKAJIbI
npubopa, MOrPEITHOCTh U3MEPEHHUS.
IIpusooums npumepsvr HaOMIOICHUS,
AKCIIEPUMEHTA, TUIOTE3bl, TEOPHUH,
(bU3MYECKUX BEIMUUH, PU3NIECKUX
3aKOHOB, U3MEPUTEIBbHBIX PUOOPOB.
Onpedensaims NIeHY JIeJICHUS TIKAJIbI
npubopa, aOCONOTHYIO MOTPEIIHOCTh
OPSIMOTO U3MEPEHHUSL.

3nams HOPMYIIBI TSI OLICHKU
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1.2

OreHka morpenrHocTen
MPSIMBIX M KOCBEHHBIX
W3MEPECHUI
(camocTosiTeIbHAS

pabota)

Ornpenenenre norpemHocTei
MPSIMBIX U3MEPEHUH IO 3aJJaHHBIM
pe3yabTaTaM U3MEpPEHU.
[Iprembl OLIEHKU MOrPENTHOCTEN

KOCBEHHBIX N3MEPEHU

OTHOCUTEJIbHON MOTPEIHOCTH
KOCBEHHOT'O U3MEPEHUS, IIPABUIIA
OKPYTJICHHS a0COFOTHBIX
IIOTPEIIHOCTEN, BBIPAKEHHE
OTHOCHUTEJIBHBIX MOIPEMIHOCTEN

B ITPOLICHTAX

Onepupoeamv NOHAMUAMU.
abCOJIIOTHASI TOTPEIIHOCTh U3MEPEHNH,
OTHOCUTEJIbHAS ITOIPEIIHOCTD
U3MEPEHUSL.

IIpusooums npumepwvi NPAMBIX

1 KOCBEHHBIX U3MEPECHUM.
Onpedensmb NOTPEIIHOCTU MPSIMBIX
U3MEPEHHM.

Hcnonvzoeams METO TPAHUL]

U1 OLIEHKH a0COJIFOTHOM MOrPEUTHOCTH
OpsIMOr0 U3MEPEHUS, IPABUIIA
OKpyTJIeHUS! a0COIIOTHBIX
MOTPeNHOCTEN, GOPMYIIBI ISl OLEHKU
OTHOCHUTEIBHON MOTPENTHOCTH
KOCBEHHOTO U3MEPEHUS.

Ymems okpyriisiTh aOCOIIIOTHBIE
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1.3.1

Ycpennenne
n3Mmepennii. Ciyyaitnas
MOTPEUTHOCTD

(MpakTUKyM)

1

[TpubopHBIEC MOTPENTHOCTH,
CIIy4ailHbIe U CUCTEMAaTUYECKUE

MOrPENTHOCTH

MIOTPEIIHOCTH, BBIPAKATH
OTHOCHUTEJBHBIE TOTPEIIHOCTH

B MPOLICHTAX.

Pewamv 3anaun Ha OLICHKY
OTHOCHUTEJIBHBIX MOIPEIIHOCTEN
Onepupogams NOHAMUAMU:

npuOOpHas MOTPEIIHOCTh, CIyJaitHas
MOTPEIIHOCTh, CHCTEMATUYECKAS
IIOTPEIIHOCTh, CPEJIHEE 3HAUECHUE.
1Ipusooums npumepvl IPUOOPHOU,
CIIly4YallHOM U CUCTEMATUYECKOU
MNOTPEIIHOCTH.

Onpedensimeb YKCTIIEPUMEHTATILHO HA0OD
3HaUCHUN (PU3NYECKON BEITUUUHBI

IIPU IPOBEAEHUN HECKOJIBKUX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams GopMyIbl 1Sl CPEAHETO
apu(PMETUIECKOTO HECKOIBKUX YHCET,
JUTs1 OLICHKH a0COTIOTHOM MOTPEIIHOCTH
3Ha4YeHUS (PU3NUECKON BETUUMHBI,
OLICHEHHOI'O KaK CpeJlHee

apudmeTniyeckoe Habopa ee 3HaUCHUH.
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1.3.2 Kwunemaruueckue
M3MEpPEHUS JTaTbHOCTH
MoJIeTa, pacuer
HA4YaJIbHOW CKOPOCTH

(IpaKTHUKYM)

Ilepemernienune, CKOPOCTh

1 YCKOPEHUE MaTEepUaIbHON TOUKH,
UX MPOEKIIMU Ha OCU CUCTEMBI
KoopauHat. CiioxeHue
MEPEMEIIECHUMN U CIIOKECHUE
cKopocTei. JIBrkeHue Tena,
OpOIIEHHOIO MO YIJIOM

K TOPHU30HTY. 3aBUCHUMOCTbD

Oyenusams 3HAYEHUE U3MEPSEMOI
(br3UYeCKON BEIMUMHBI KaK CpeHee
apudmeTndeckoe Habopa ee 3HAUCHUH,
MOJYYEHHBIX ITPU MPOBEACHUN
HECKOJIbKMX HE3aBUCHUMbBIX U3MEPEHUM,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
IIOI'PEIIHOCTh 3HAYECHUS dTOU
(bU3MYECKON BEJIMYUHBI.
Yemanaesnusame 63aumocesnzu

MEXy OLICHKON 3Ha4YeHUs (PU3NUECKOM
BEJIMYMHBI, ONPEACTIAEMON

10 PE3yIbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX NU3MEPECHUM, U CPETHUM
apu(pMETHIECKUM HECKOJIBKUX UHCE
Onepuposams NOHAMUAMU:

CKOPOCTh, YCKOpPEHHUE, CBOOOHOE
naJicHUe, 1aJbHOCTh I10JICTA,
a0COJIFOTHAS MTOTPEITHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHASI TOIrPENTHOCTD
U3MEPCHUA.

IIpusooums npumepvl CBOOOTHOTO

MagACHUA TCJ IIPU PA3JIMIHBIX
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KOOpAHHAT, CKOPOCTH U YCKOPCHHA  3HAYCHUAX HayaJIbHOU CKOpPOCTH,

MaTepI/IaJIBHOI;'I TOYKH OT BPpCMCHHU

IPU Pa3HBIX YIJIaX MEXIY

Ha4yaJbHOM CKOPOCTBIO U
TOPU30HTOM.

Hcnonvzosams pyneTky,
KHHEMaTH4ecKue (popmyIisl,
OMKCBHIBAIONINE IBH>KEHHE TEa,
OpOIIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUTIOTEY O XapaKTepe
3aBUCUMOCTH JIaJIbHOCTH TOJIETa TeNa,
OpOIIIEHHOTO TOPU30HTAIILHO,

OT €r0 HA4aJIbHOM CKOPOCTH.
Hccnedosams 3aBUCUMOCTD JAIBHOCTH
1oJIeTa TeJjia, OPOIICHHOTO
TOPU30HTAJIBHO, OT €r0 Ha4aJbHOU
CKOPOCTHU U UHMEPNPEemuposams
MOJTyYEHHBIEC PE3yIbTATHI.

Pewamw 3anauy Ha onpezaeneHue

M0 SKCTIEPUMEHTAIBHBIM JTAHHBIM
HAYJIBHOW CKOPOCTH TEJIa,
OpOILIEHHOTO TOPU3OHTAIBHO.
Onpeodensims abCOMIOTHYIO

N OTHOCUTCIIbHYTIO IIOI'PCIIHOCTD
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1.4

1.5

IIpocrenmue
r€OMETPUYECKHE
U3MEPEHHUS
(camocTosiTeIbHAS

pabota)

['paduku
AKCIIEPUMEHTAIIbHBIX

3aBUCUMOCTEMN.

MGTOJIBI W IPUCMBI IIPOBCACHUA
MMpAMBIX 1 KOCBCHHBIX I/ISMCPCHI/Iﬁ
IrCOMCTPHUUICCKHUX BCIIMYNH (I[JII/IHa,

yToJ1, TJI0IIAa]Ib, 00HEM)

['paduueckoe npencrapieHue
3aBUCUMOCTEN (PU3NUECKHUX

BEJIMYMH APYT OT apyra. JInnenHas

Ha4aJIbHOW CKOPOCTH TETa,
OpOILIEHHOTO TOPU30OHTAIBHO
Onepuposamv NOHAMUAMU.
a0COJIIOTHASI TOTPEIIHOCTh U3MEPEHNH,
OTHOCHUTEJIbHAS IOTPEIIHOCTD
U3MEPEHUSL.

3Hamb METOABI U IPUEMBI TPOBEICHUS
OPSIMBIX U3MEPEHUN TEOMETPUUYECKHUX
BEJIMYHH.

llpumenams HopmyIibl

1UIs OTpeiesieHus] aDCONMIOTHBIX

Y OLICHKH OTHOCUTEJIBHBIX
MOTPEIIHOCTEN.

Pewamyo 3anady Ha onpeneneHue
Iomaan Gurypsl 1 ooObema Tena

I10 DKCIIEPUMEHTAIIBHO

U3MEPEHHBIM 3HAaYEHUSIM JUIHMH.
Onpedensimeb 3HaYECHUS] OTHOCUTEIIbHBIX
IIOIPEIIHOCTEN B IIPOLICHTAX
Onepuposams nouamusamu.: rpapuk
3aBUCUMOCTH OJJHOM Pu3nyeckon

BEJIMYKMHBI OT IPYrOM, IUHEWHAS
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['padmyeckas
00paboTKa JJaHHBIX

(JreKims)

3aBHCHUMOCTbD. YTJIOBOH
kodhunmeHT u cBo6o1HOE

cjlaraeMoe€e JUHEMHOW 3aBUCUMOCTH

3aBUCUMOCTb, YTJIOBOH KOA(PHUITEHT
¥ CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBUCUMOCTH, alIPOKCUMAIIHS,
WHTEPTOJISAIINS, YKCTPATIOJISIIHS.
3nams mpaBUIIa TOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYHH JIPYT OT JIpyTa.

Cmpoumbs TpapuKu TUHESHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEITUYNH
IpyT OT Apyra.

IIpumensme TipaBuiIa MOCTPOCHHUS
rpauKOB 3aBUCUMOCTEH (PU3HUECCKUX
BEJIMYMH JIPYT OT JIpyTa.

IIpuooums npumepsl aNMpPOKCUMALINH,
WHTEPTOJISAIAN, YKCTPATIOJISIIHAH.
Ymemsb poBOIUTE MPOLIEYPHI

AN POKCUMAITUH, HHTEPITOJISINH,
AKCTPATTOISITIH.

Onpedensimeb 3HaA4YEHUS YTIIOBOTO
Kod(duiiueHTa u CBOOOIHOTO
CJTaraeMoro JTMHEHHONW 3aBUCIMOCTH,

OLICHUBATh UX a0COJIFOTHBIC
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1.6

Oo6paboTka
HEJIMHEHHBIX
3aBUCUMOCTECH:
JIMHEeapu3aIys,

IoACUYCT I101maan

['paduyeckoe npeacraBieHue
3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JPYT OT JpyTa.
Henunelinas 3aBUCUMOCTh

H €C JIMHCAapHU3alunAa

HOTPEITHOCTH.

Yemanasaueams 63aumocenzu MEXny
MATEMaTUYECKUM MTOHIATUEM «JIMHEIHAS
(GYHKUMS» ¥ JIMHEWHON 3aBUCUMOCTbBIO
(bU3MYECKUX BEJIMUUH JIPYT OT Apyra.
Hccneoosamv u unmepnpemuposamso
rpaduKu JIMHEHHBIX 3aBUCUMOCTEH
(bu3nuecKuX BeIMYUH APYT OT ApYTa.
Pewams 3anaun Ha TOCTpOCHUE
JTUHENHBIX TPaQUKOB 3aBUCUMOCTEH
buznuecKuX BEIWYUH APYT OT ApyTa
10 3aJJaHHBIM Habopam
3KCIIEPUMEHTAIIBHBIX JIAHHBIX,
ONPENENATH MO MOCTPOEHHOMY IpapuKy
yII0BOM KO3 (PULIMEHT U CBOOOJHOE
claraeMoe, OLIEHUBAaTh UX a0COJIFOTHBIE
Y OTHOCUTENBHBIE TIOTPEIIHOCTH
Onepuposams nonamusamu: rpapux
3aBUCUMOCTH OJTHOM (PU3NUYECKON
BEJIMYMHBI OT IPYrOM, HEJTMHENHAS
3aBUCUMOCTb, JINHEAPU3ALIHS

HEJIMHEHMHOM 3aBUCHUMOCTH, IUIOIIAb
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o1 rpauKom,
MOCTPOCHHE

KacCcaTCIbHBIX

K rpaduKy (JICKITus)

o] rpapkoM 3aBUCUMOCTH,
KacaTenbHas K TpauKy 3aBUCUMOCTH
B JITAHHOM TOYKE.

3Hamyb nipaBUIIa IOCTPOCHUS TpadUKOB
3aBUCUMOCTEHN (PU3UYECKUX BEJIMYUH
JPYT OT ApyTra, PU3HUECKUNA CMBICI
IUIOIAAM O] TpadUKOM 3aBUCUMOCTHU
U KacaTejabHOU K rpaduKy
3aBHUCHUMOCTH B JJAaHHOM TOYKE.
Cmpoums UCXOAHBIC

U JINHEAPU30BaHHbIE TpauKu
3aBUCUMOCTEN (PU3NYECKUX BETUYHH
JpyT OT ApyTra, KacaTelbHYI0 K TpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOUKE.

lIpumensams nipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PUBHUECKUX
BEJIMYUH JPYT OT JIpyTa.

Onpedensams 3HAUCHUS TLIOIIAIN

noj rpayKoM 3aBUCUMOCTH

U yIJI0BOro Ko3duimenra

KacaTeabHOU K rpaduKy HeIMHEHHOM



3aBHCHMOCTH B JJAaHHOM TOYKE,
OIICHUBATh UX a0COJIFOTHBIC
MOTPEITHOCTH.
Yemanasnusame 3aumocensu
MEXKy MAaTEMATUYECKUM TTOHITHEM
«QYHKIUS» ¥ 3aBUCUMOCTBIO
(bu3HYeCcKNX BEIMYUH APYT OT ApyTa.
HUccneoosams u unmepnpemuposamso
rpadyiKu HETMHEWHBIX 3aBUCUMOCTEH
(bu3HYeCKNX BEIMYUH APYT OT ApyTa.
Pewamys 3anaun Ha TOCTPOEHUE
JMHEapHU30BaHHBIX I'paUKOB
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH
JpYT OT JpyTa Mo 3aJaHHbIM Habopam
AKCTIIEPUMEHTAIIbHBIX JaHHBIX,
OMPENICIATh MO MOCTPOCHHOMY TpaduKy
yIJI0BOM KO3 (HUIIMEHT U CBOOOHOE
clIaraeMoe, OllEHUBATh UX a0COJIIOTHbBIE
Y OTHOCUTEIBHBIE IOTPEMIHOCTH

1.7  Usmepenue 2 PaBHOMEPHOE M HEPABHOMEPHOE Onepuposams nowsamusmu. rpapuk

3aBUCUMOCTU MPSIMOJIMHENHOE JIBUKEHHUE. 3aBUCUMOCTH OJHOU (pr3nyecKoi

KOOPAUHATHI TPAHULIbI Koopaunara, BpeMsi, CKOPOCThb BEJINYMHBI OT IPYTOW, HEJIMHEWHAS
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1.8

0071aCTH HAMOKAHUSA
OT BPEMEHH.
Jluneapuzanus
3aBHCUMOCTH

(IpaKkTHKyM)

N3yyenue ynpyroro
rucTepesuca

(MpakTUKyM)

Cuita. U3mepenne cuibl
JTUHAMOMETPOM. YTIPyTHUE
Y YaCTUYHO YIIpyrue AepopManuu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIMHEAPU3ALIHS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoums TMHEapU30BaHHBIN

rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYHH JIPYT OT JIpyTa.

llpumensams TipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYHH JIPYT OT JIpyTa.

Onpedensime 3HaYEHUS YTIIOBOTO
kKoa(duiinerTa u cBOOOIHOTO
ciaraeMoro rpaduka JTMHEHHOMI
3aBUCUMOCTH, OIEHUBATh

uX aOCOJIIOTHBIEC MOTPEIIHOCTH.
Hccneoosamv u unmepnpemuposamso
HEJIMHEHYI0 3aBUCUMOCTD
KOOPJIMHATHI TPaHUIlbl 00J1acTU
HaAMOKaHUs OymMaru oT BpeMEHHU.
Hcnonvzosams CEKyHAOMEDP U PYJIETKY
Onepuposams noHAMuUAMU: CUNA,
nedopmarus, ynpyruid THCTEpE3HC.
Ymemo popmynupoBath 3akoH ['yka,

coOUpPATh HIKCIEPUMEHTATILHYIO
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Otknonenus ot 3akoHa ['yka.
['ucrepesuc. PaboTa cuiibl
Ha MaJIOM U HA KOHEYHOM
nepeMeniennu. ['padudeckoe

MpeACTaBiIeHUE paOOThl CUIIBI

YCTaHOBKY.
Dopmynuposams TUNIOTEZY O XapaKTEpe
3aBUCUMOCTH JIJTUHBI 00OBEKTA OT
BEJIMYMHBI TPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BETUYHH
IpyT OT Apyra.

IIpumensime IpaBuiIa MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEN (PUBHUECKUX
BEJIMYMH JIPYT OT Jpyra.

Hccneoosamv u unmepnpemuposamuo
HEJIMHENHYI0 3aBUCUMOCTD JJTUHbI
00BEKTa OT BEJIMYHMHBI TPUIIOKEHHOM

K HEMY CHJIBI.

Onpedensams yroa HaKJIOHA
KacaTeJbHON K rpaduKy HEJIMHEHHON
3aBUCUMOCTH B JAaHHOW TOYKE, IUIOIIA b
o1 rpauKoM, OLIEHUBATh a0COIIOTHBIE
Y OTHOCUTEJbHBIE MOTPEUTHOCTH 3TUX
BEJIMYHH.

Hcnonvzosams CEKyHIOMED

Y TMHAMOMETD.
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1.9

Haxoxnenmne Maccol
JMHEVKU U IIITpULa
C TIOMOIIIBIO
YPaBHOBEIINBAHHUS
pbryara

(IPaKTHUKYM)

AOCOIIOTHO TBEPJIOE TEIO.
BpamarenbHoe nBrkeHue
TBEPIAOro Tejia. MOMEHT CHIIbI
OTHOCHUTEJILHO OCH BpPAILICHHUS.
IIneuyo cunbl. CaoKeHHE CHII,
MPUIOKEHHBIX K TBEPIOMY
Temy.

LenTp TsxecT Tena. Y coBus

paBHOBECUS TBEPAOTrO Teia. Peruar

Vemanasnusamo 63aumocssu
MEXIy onpeeneHueM (pusnyeckon
BEJTMYUHBI «MexaHU4JecKast
pabota» W TEOMETPUYECKHUM
TOHATHEM

«IJI0IIAb MO rPpa)KOM 3aBHCHMOCTH
BEJIMYMHBI CHJIBI OT BEJTMUMHBI

nedopMarum)
Onepuposams noHAMUAMU: MOMEHT

CHJIBI OTHOCHTEIHHO OCH BpAIIICHHS,
IUIEYO CHIIBI, IICHTP TSHKECTH TeJa,
phIyar.

Ymemov GopMynupoBaTh MpaBUIIO
MOMEHTOB, YCJIOBUSI PAaBHOBECHS
a0COJIFOTHO TBEPAOTO Tea, CKIaAbIBaTh
CHJIBI, IPUJIOKCHHBIC K TBEPJOMY TEITy,
coOupaTh IKCIMEPUMEHTATHHYIO
YCTaHOBKY.

I1Ipusooums npuMepsl IPUMEHEHHUS
pBIYAros.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJAMHATHI TOYKH

OIIOPBI YPABHOBCHICHHOI'O pbIvara
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OT BEJIMYMHBI CHJIbI, TPUIIOKEHHOU

K €ro KOHILY.

Cmpoumsb nuHEHBIN TpaduK
3aBUCUMOCTH (PM3UYECKUX BEIIMUUH
JpYT OT JpyTa.

IIpumensime nipaBuiIa MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYUH JPYT OT JIpyTa.
Hccneoosams u unmepnpemuposamso
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTOpbI YPaBHOBEUIEHHOI'O phlyara

OT BEJIMYUHBI CHJIBI, TPUIIOKEHHOU

K €ro KOHILY.

Onpeodenams 110 TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYEHHUSI YTIIOBOTO
Kod(duiiueHTa u CBOOOIHOTO
CJIaraeMoro, OlleHUBaTh aOCOIIOTHBIE
U OTHOCUTEIBHBIE  IOTPEIIHOCTH
ATUX BEIUYHH.

Hcnonvzoeams NTUHENKY, a TAKKE
HIIPHUI] C ACJICHUSMU JIJIS1 U3MEPEHUS
o0beMma.

Pewamyo 3anaun 0 paBHOBECUHU pbluara
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1.10 Usmepenue
kodduimeHTa
DHEPreTUYCCKUX TIOTEPh
MPU OTCKOKE IIapuKa
OT MOBEPXHOCTHU

(MpaKkTHKyM)

NMiynibc CUITBI M UBMEHEHNUE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUs
uMiyabca. Kunetnueckasi sHeprus
MaTepUaAIbHON TOYKH. Teopema

00 U3MEHEHUU KUHETUYECKON
SHEPIUU MaTepUaIbHON TOUKHU.
[ToreHnManbHBIE

Y HETIOTEHLIMAJIBHBIE CHUJIBI.
[ToTeHuMaNbHAs SHEPTUS.
[ToTeHUManbHas SHEPTHS Tea

B OJJHOPOJHOM I'PaBUTAlHOHHOM
nosie. CBsi3b paboThHI
HEIMOTEHIIUAIBHBIX CHII

C U3BMEHEHHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHHS MEXaHUYECKOU
SHEPIruH. YIPYTUE U HEYIIPyTHE
CTOJIKHOBEHHUSI. BHyTpeHHsI4

SHEeprus Tena

Onepupoeams NOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIBC TEJIa, KHHETUYECKas
SHEPIrus MaTEPUAIIBHON TOYKH,
MOTEHIMAJIbHBIE U HEMMOTCHIIMAIIbHBIE
CHUJIbI, TOTEHIIMAIbHAS YHEPIUs

(B T.4. Tesa B OAHOPOTHOM
IPABUTALIMOHHOM T10JI€), YIIPYTHe

Y HEYINIPYTU€ CTOJIKHOBEHMUSI.

Ymems bopMyaupoBaTh 3aKOH
COXpPaHEHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHUU KUHETUYECKON dHEPTUU
MaTEpPHUAIIBHOU TOYKH, 1aBATh
ONPEAEIECHUE NOTEHIHATBHBIX

Y HEOTEHUHAIBHBIX CUJI;
(dbopMyIHpOBaTH 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTHH.
IIpusooums npumepwvl CIydaes,
KOTJIa UMITYJIbC T€JIa COXPAHSIETCA
WJIM HE COXPAaHSETCs, Koraa
MEXaHUYECKasi SHEPTUsi CUCTEMBI
COXPAHSIETCS WU HE COXPAHSIETCH,

YOPYTUX U HEYNPYTUX CTOJIKHOBEHUU.
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Uroro no pazneny

20

Dopmynuposams TUNIOTEIY O XapaKTepe
3aBUCUMOCTH BBICOTBI OTCKOKA IIapHKa
MOCJIE COYJIaPEHUS C ITOBEPXHOCTHIO
TOPU30HTATBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoums TUHEUHBIN U HEIMHEHHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH JPYT OT JIpyTa.

IIpumensme nipaBuiIa MOCTPOCHHUS
rpaduKoOB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JIPYT OT JIpyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTb BBICOTBI OTCKOKA IIapHKa
MOCJI€ COYJapeHusi C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIAa OT BBICOTHI
copoca.

Hcnonvzoeams pynerTky.

Pewams 3anaum 00 aOCOIIOTHO
yOPYTUX U aOCOJIOTHO HEYNPYTHX

COyJapEeHUSIX



Paznen 2. MogekysipHast Gpu3NKa 4 TEPMOAMHAMUKA

2.1.  Omnpenenenuie 2 KoandecTBo TemIoThI. Onepuposams noHAMUAMU. KOJIMYECTBO
TEIJIOEMKOCTH TennoemkocThb Tena. Y aenpHast TEIIOTHI, TEIIOEMKOCTh Tena,
TBEPAOTO Tela Y MOJISIpPHAs TEIJIOEMKOCTH yaenbHass W MOJIIpHAs TEIJIOEMKOCTH
(MpakTUKyM) BEIIECTBA. Y PaBHEHUE TEIUIOBOTO  BEIIECTBA,

Oananca. TeroBoe paBHOBECUE TEIMJIOBOE PAaBHOBECHE.

Ymemw popmynnpoBaTh ypaBHEHHE
TEIUIOBOTO OanaHca, COOupaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpueooums npumepwor e,
o0nagaroumx OAMHAKOBOM
TEIUIOEMKOCTBI0, HO Pa3IuyHOU
yIIHHON TETNIOEMKOCTBIO.
IIpumensms ypaBHEHUE TETLIOBOTO
OanaHca JiIsl OITMCaHUs TpoIiecca
TEMI000MeHa TBEPIOTO Teja C BOJIOM.
Hccneoosams TennoodMeH

MEX]Ty TBEPIBIM TEJIIOM H JKUIKOCTSIMH
U UHMePNPemupo8ams pe3yabTaThl
3THUX OIBITOB.

Onpedensams TEMIO0EMKOCTb TBEPAOTO
TEeJa Ha OCHOBAHUU PE3yJIbTATOB

OIIBITOB I10 U3YYCHHUIO TEIUI000OMEHA
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2.2.

N3mepenne
TeMIIEpaTyphl pyK
DKCIIEPUMEHTATOPa

U JaBJIEHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKue

(TpakTHKyM)

JlaBnenue, o0beM, TeMIEparypa,
KOJIMYECTBO BellecTBa. ieanbHbli
ra3. YpaBHeHue MeHneneeBa—
Knaneripona. ['a30BbIe 3aKOHBL.
["a30BBIi1 TEPMOMETP

MEX]Ty TBEPABIM TEJIOM U KUAKOCTIMHU
C pa3HBIMH TeMIIepaTypamHu, OIICHUBATh
aOCONIIOTHYIO U OTHOCHTEIBHYIO
MOTPEITHOCTH U3MEPEHHON BETUYUHBI.
Hcnonvzosams TEPMOMETP.
Yemanaenusams 63aumocesisu

MEX1y 3aKOHOM COXPaHEHHUsI SHEPTHU
Y YpaBHEHHEM TEIIOBOTO OajlaHca.
Pewams 3anaun Ha npuMeEHEHNE
ypaBHEHUS TEIIOBOTO OajiaHca
Onepuposams nonamusamu.: JaBJICHUE,
o0BeM, Temreparypa, KOJIM4ecTBO
BCIIECTBA, UJCAJILHBIN I'a3.

Ymems 3anivchIBaTh ypaBHEHUE
MenneneeBa—KnaneiipoHa,
(bopMyIMpOBaTh ra30BbIE 3aKOHBI,
coOupaTh IKCIEPUMEHTANTBHYIO
YCTaHOBKY.

3nams yCcTpONUCTBO U MPUHLIMI PabOTHI
ra3oBOr0 TEPMOMETpA.

IIpusooums npumepwvi NOBEEHUS ra3a
[P U3MEHEHUU €T0 JaBlieHus, 00bema,

TEMIEPATYPHI.
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2.3.

OddexTuBHBIM

KO3 GUIIUEHT
KECTKOCTH CHCTEMBI.
Onpenenenue MOLyJis
FOnra npoBosnoku

C IOMOUIBIO pbIYara.
Onpenenenue npeaena
ynpyroi nedopmanuu
(MpakTUKyM)

Jedopmarnuu TBEpAOTO TeA.
Pactspxenue u coxatne. Moysib
IOnra. Ynpyrue u Heynpyrue
nedopmarun. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIbI OTHOCUTEIILHO OCH
BpaiieHus. [lneuo cunbl. YcmoBus

paBHOBECHS TBEPAOTrO Tena. Peruar

llpumensams TUHEVKY U CEKYHIIOMED.
Onpedensams TEMIIEPATYPY U JABIICHUE
UJIeaTbHOTO Ta3a Mo pe3yabTaTam
OTBITOB C CAMOJIEJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosams TUHENKY

Y CaMOJICJIbHBINA Ia30BbIA TEPMOMETP.
Yemanasaueams 63aumocensu

MEXy BHEIIHUMH U BHYTPEHHUMH
MakpornapameTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHus MeHnneneeBa—Knanerpona
Onepuposams noussmusmu: yupyrue
U HeymnpyTrue nedopmariu,

npeen yrnpyrou aegopmaiuu,
MoayJib FOHra, MOMEHT CHUJIBI
OTHOCHUTEJILHO OCH BPAILICHUS, TJIEUO
CHUJIBI, pbIYar.

Ymemo popmynupoBath 3akoH ['yka
Uit ieopManiy pacTs>KEHUS
OJTHOPOJHOTO CTEPKHS C MTOCTOSTHHBIM

IMONCPCYHBIM CCUHCHUECM, YCIIOBUC
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paBHOBecHsI a0COJIFOTHO TBEPJOTO Tea,
coOUpPAaTh HIKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl ynpyrux

U HEYNIPYTUX JAePopMalinii, MaTepraioB
C pa3nuuHbIMU MoayssiMu FOHra.
Ilpumensams 3aKkoH ['yKa s pacuera
nepopMaIy pacTsHDKEHUS TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD yITUHEHHUS
MIPOBOJIOKU OT BETUYHHBI
pPaCTITUBAIOIIEH €€ CUJITbI

U UHMEPNPemupo8amy

NOJTyYeHHBIC PE3YIbTaTH,

B TOM 4YHCJI€ AJIsl OTIpe/IeTICHUs peierna
ynpyroi aedopmarum.

Onpeodensams MonyJib FOHra npoBoOKu
Ha OCHOBaHHUH PE3YJIbTATOB OIBITOB

10 PACTSKEHUIO MTPOBOJIOKU

C TIOMOIIBIO PA3JIMYHBIX MO BETUYUHE
CHUJI, OLIEHUBATh a0COJIIOTHYIO

¥ OTHOCHUTEJIBHYIO MOTPEIIHOCTh

u3MepeHHoro moxaysia FOura.



24. W3mepenue
koa(ddurmenta
MOBEPXHOCTHOTO
HATSOKEHUS METOJIOM

OTpHhIBA (TMPAKTUKYM)

64

IToBEpXHOCTHOE HATSIKEHHUE.
KoaddunmeHT mnoBepXHOCTHOTO
HaTsokeHs. Cuila MOBEPXHOCTHOTO
HaTspkeHus. KanumsipHeie
sBiieHud. JlaBienue

MO/ UICKPUBIICHHOM MOBEPXHOCTHIO

xkunkoctu. opmyna Jlamnaca

Hcnonvzoeams HEpaBHOILICUUH phluar
JUTSl YBETMYECHUS CUJTBI U TIEPEMEIIICHUS.
Pewamy 3anaun Ha TPUMEHEHNE 3aKOHA
I'yka juist pacuera pacTspkeHus

Y CXKATUS CTEPIKHEU

Onepupogams NOHAMUAMU:
MOBEPXHOCTHOE HATSIKEHUE,

KO3 (OUITMEHT TOBEPXHOCTHOTO
HATSDKEHUS, KaWUISPHBIE SIBIICHUS.
Ymems 3anuceiBath GOPMYITY AJIS CHUITBI
MMOBEPXHOCTHOTO HATSLKEHUS, (hOpMYITy
Jlarmaca miist onpeaeneHus 1aBJICHUs
M0J] UICKPUBIICHHOM MMOBEPXHOCTHIO
KUJKOCTH, COOMPATH
AKCTIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepwvi MOBEPXHOCTHBIX
SIBJICHUM W KaNIWJUIIPHBIX SIBJICHUMU.
IIpumensams METOJ OTPBIBA PAMKHU

OT MOBEPXHOCTHU KUJIKOCTH

JUTSE U3MEpeHus KodhduinenTa
MOBEPXHOCTHOT'O HATSKEHUS KUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETUUHHEI
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2.5.1.

OrnpenenieHUE TOYKU

pOCHI (MPAKTUKYM )

HacebllieHHbIE M HEHACBIILICHHbIE
napel. KauectBeHHas 3aBUCUMOCTD
IJIOTHOCTH U 1aBJICHUSA
HACBILIEHHOTO I1apa

OT TeMIEPaTypHl,

WX HE3aBUCUMOCTH OT 00bEMA

CUJIbl, HEOOXOIMMOM JJIs OTPbIBA

OT MOBEPXHOCTH BOJIBI ITPOBOJIOYHOMN
paMKH, OT €€ epUMeETpa

U UHmMepnNpemuposams Pe3yabTaThbl
IIPOBEICHHBIX U3MEPEHUM.

Onpeodenams k03P PULIUEHT

IMOBCPXHOCTHOI'O HATAKCHUA KUAKOCTHU

0 pe3yJibTaTaM MPOBEAECHHBIX
U3MEPEHUH, OIICHUBAThH A0COIOTHYIO
Y OTHOCUTEJIbHYIO MMOTPEIIHOCTD
M3MEPEHHOMN BEJIMYMHBI.
Hcnonvzosams peryar i CO31aHUS
CHJIBI 33JTAHHOW BEJIMYUHBL.

Pewams 3anaun Ha npuMeEHEHNE
(bopMyIIBI )11 CUITBI TIOBEPXHOCTHOTO
HaTshKeHUs U hopmyIisl Jlammaca
Onepuposams NOHAMUAMU.
HACBIIIEHHBIN U HEHACBIICHHBIN Map,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

Y OTHOCUTEJIbHAS BIAXKHOCTb.

Ymems KaueCTBEHHO ONUCHIBATH

3aBUCHUMOCTD INIOTHOCTH U JaBJICHUSA
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HACBIIEHHOTO napa. BiaxxHOCTh
BO3/1yxa. AOCONIOTHAs

1 OTHOCHTCIIbHAA BJIAXXHOCTH

HACBIIIEHHOTO IMapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTh OT
oOnemMa

HACHIIIIEHHOTO T1apa, COOupaTh
AKCTIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsvl HaCHIIIICHHOTO
Y HEHACBIIIEHHOT 0 Tapa.
Hccnedosams miporiecc BuIMAACHUS
POCHI PU MOHWKEHUU TEMIIEPATYPBI
BJI&YKHOT'O BO3/yXa

U UHmMepnpemuposams TOTyUYCHHbBIC
pe3yIbTaThI.

Onpeodensams 10 TIOJTYYCHHBIM
AKCIIEPUMEHTAJIBHBIM JaHHBIM
TeMIIepaTypy TOUKY POCHI, M 3aTEM,
C ITOMOIILIO TaOJIMIIBI 3aBUCHMOCTH
JABJICHUS HACBIIIIEHHOTO TIapa BOIbI
OT TeMIepaTypbl, OTHOCUTEIIbHYIO
BJIQYKHOCTb BO3/yXa, a TAKXKe
a0COJIIOTHBIE Y OTHOCHUTEIIHLHBIC
MOTPELTHOCTH ATUX BEJIUYHUH.
Hcnonvzoeamsb TEPMOMETP.

Pewams 3a1auM Ha BEIYUCICHUE



67

2.5.2. 3HAKOMCTBO
C DJIEKTPUYECKUM
KOHJICHCATOpOM

(IpaKTHUKYM)

DIEeKTpUYECKUN 3apsi.
DIEKTPUYECKOE TOJIE.
HanpsskeHHOCTh M TOTEHIMAT
IIEKTpUYECKOro noiid. PazHocts
IIOTEHLUAJIOB U HAINIPSKEHUE.
N3mepenune HanpsiKeHuUs .
Boubsr™merp. Kongencarop.
DNEeKTPOEeMKOCTh KOHIEHCATOPA.
[TapamensHoe

Y TIOCJIEA0BATENBHOE COEAMHEHNE

KOHJICHCATOPOB

a0COJIIOTHOM M OTHOCUTEIILHOM
BJIQKHOCTHU

Onepuposams NOHAMUAMU.
AIIEKTPUUYECKUI 3aps, NEKTPHUECKOe
T0Jie, HAMPSKEHHOCTD U MOTeHIINAI
AJIEKTPUYECKOTO I0JIs, Pa3HOCTh
NOTEHIMAJIOB U HaNpsKEHUE,
KOHJIEHCATOP, 3JIEKTPOEMKOCTh
KOHJIEHCaTopa.

Ymemwb BoIYMCIATH 3apsii KOHIAEHCATOPA
0 €r0 AJIEKTPOEMKOCTH

Y HAMPSOKCHUIO, TPUMEHSITH (POPMYJIIBI
I pacueTa dIEKTPOEMKOCTH

MIPH MTOCIIE0BATEIEHOM

Y TTapaJUICTbHOM COCTUHEHUH
KOHJIEHCAaTOPOB, COOMPATh
AIIEKTPUYECKYIO IIETIb.

IIpusooums npumepwi
MOCJIEI0BATENBHOIO U TapajlieIbHOrO
COETMHEHHS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HAIIPpsKCHMA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. DaekTpoauHamMuka.
3.1. H3yuenwue mporuecca
pa3pslIKu KOHJIEHCAaTopa

(TpaKkTHKyM)

DNEeKTpUYECKUN 3apsi.
DIEKTPUUECKOE TTOJIE.
HanpskeHHOCTh M TOTEHIMAT
ANEKTPUYECKOro nouist. Pa3HOCTH
MOTEHIIUAJIOB U HAMPSHKEHUE.
O/JC ucrounuka toka. Iamepenue

HanpspkeHus. BoasTMerp.

OT €r0 IEKTPOEMKOCTH
U uHmepnpemuposams pe3yJIbTaThl
ATOTO IKCHEPUMEHTA.

Onpedensamsb OTHOIICHUE
JJIEKTPUYECKUX EMKOCTEH JIBYX
KOHJIEHCATOPOB 10 U3BMEPEHHBIM
3HAYECHUSM HANPSHKEHUS HA HUX,
OIICHUBATh a0COJIOTHBIE

Y OTHOCUTEJIBHBIE TIOTPELIHOCTH
U3MEPSEMBIX BEJIUYUH.
Hcnonvzoeamsb BOIBTMETD.
Pewamyo 3anaun Ha coeAMHEHNE

KOH/IEHCATOPOB

Onepupoeamb NOHRAMUAMU.

BJICKTpI/ILICCKHﬁ 3apAan, JICKTPUICCKOC

T10JI€, HAIIPSHKEHHOCTh M ITOTEHIIHA
3JICKTPUYECKOTO OIS, Pa3HOCTh
MOTEHIIMAJIOB U HANPSKEHNUE,

OJIC nucrtouHuka Toka, KOHJIEHCATOD,

QJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencarop.

DNEKTPOEMKOCTh

KOHJIEHCATOpa. DJIEKTPUUECKOE
conpoTuBiieHuE. 3akoH OMa

JUIS1 TIOJTHOM (3aMKHYTOM)
DJIEKTPUYECKOU LIETIN.
KonneHncatop B 11enu NoCTOSIHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems dopmynupoats 3akon Oma
JUTS1 TIOJTHOU (3aMKHYTOM)
AIEKTPUUYECKOU 1€, BEIYUCIISTh
3aps] KOHAeHcaTopa

0 €r0 3JIEKTPOEMKOCTH

¥ HaNPSDKEHUIO, COOMPATh
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKIFOYEHHOTO B IIEMb
MOCTOSTHHOTO TOKA.

Dopmynuposams TUIIOTE3Y O XapaAKTEPE
3aBUCUMOCTH CHJIBI TOKAa OT BpEMEHHU
U pa3psKe KOHJIEHCATOpa

4yepe3 pe3ucTop.

Cmpoums TpaduK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU MPU pa3psiaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensme nipaBuiIa MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
BEJIMYUH JPYT OT JIpyTa.

Hccneoosams 3aBUCUMOCTD CHIIBI TOKA
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3.2.

Ornpenenenue
YACIBHOTO

COIIPOTHUBJICHUA

Cuna toka. Hanpsikenue. 3akoH
OmMa a1 ydacTka 1eru.

DIEKTPUYECKOE CONIPOTHBIICHHUE.

OT BPEMEHH TIPH pazpsaKe
KOHJICHCATOpa 4epe3 pe3ucTop

U UHMEPnPemupo8ams 3Ty
3aBUCHUMOCTb.

Onpedensamb dNEKTPOEMKOCTh
KOHJIEHCATOopa,

BBIpAXKas €€ yepe3 yriioBOu

K03 (OUIIMEHT KacaTeJIbHON K rpaduKy
3aBHCUMOCTH CHJIBI TOKA pa3psIKu
KOHJIEHCAaTOpa OT BPEMEHH,

OLICHUBATh A0COIIOTHYIO

Y OTHOCUTEJIBHYIO ITOTPEIIHOCTD
AIIEKTPOEMKOCTH.

Hcnonvzosams BOITBTMETP

U CEeKyHJIOMEp.

Ycemanasnusamo 63aumocessu.
Pewams xauecTBeHHbIE 331a4YH

0 KOHJICHCATOPaXx, BKIIOYEHHBIX B IIEb
IOCTOSTHHOTO TOKa

Onepuposamv noHAMUAMU.

CHJIa TOKa, HalpsbKEHHe,

QJICKTPHUYICCKOC COIIPOTUBIICHHUC,
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Marepuaia NpoOBOJIOKH

(MpakTUKyM)

3aBHCHUMOCTD COIMPOTUBJICHUA
OJHOPOAHOI'O IIPOBOJHHKA

OT €TI0 JJIMHBI U IIJI0IIaan
IMOIICPEYHOI0 CCUCHUA. yI[CJIBHOG

COIIPOTHUBJICHUC BCIICCTBA

YAEIBHOE CONPOTUBIICHUE
BEILECTBA.

Ymemo popmynupoBath 3akoH Oma
JUISl y4acTKa LEMH, 3alIMChIBATh
dbopMyy TSl 3aBUCUMOCTH
CONPOTUBJIEHUSI OJHOPOIHOTO
IIPOBOJIHUKA OT €0 JIJTUHBI

Y IJIOIIAIN MOTIEPEYHOIO CEUEHHS],
CcOOUPATH ANEKTPUUYECKYIO LIETIb.
IIpusooums npumepwvl BEIIECTB

C Pa3JIUYHBIM YJI€TbHBIM
CONPOTUBIICHUEM.

lIpumenames METOJI U3MEPEHUS

MaJbIX 3JIEKTPUUECKUX
COITPOTHUBJICHUM.

Hccneoosams 3aBUCUMOCTD
HaIIPSKEHUS MEKy KOHLIAMH OTpE3Ka
IIPOBOJIOKH OT JIJIMHBI 3TOT'O OTPE3Ka

U UuHmMepnpemuposams PE3yabTaThl
MIPOBEJICHHBIX U3MEPEHHM, BEIUUCIISATh
ANEKTPUUYECKOE COMPOTUBIIEHUE OTPE3KA

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

bIsAY

[TonynpoBoauuku. CoOcTBeHHAS
Y TIpUMECHAs TPOBOIUMOCTh
MOJIYyITPOBOTHUKOB.

CaolicTBa p-n-niepexoja.

ITomynmpOBOAHUKOBBIN U0/

CHUJIBI TOKA U HAIPSKECHMUSL.
Onpedensams yAEIbHOE CONMPOTUBIICHHUE
Marepuasia MpoOBOJIOKHU MO U3BECTHBIM
JUTMHE, TUaMEeTPy U CONPOTUBIICHHUIO,
OLICHUBATh a0COJIOTHYIO

¥ OTHOCHUTEJIbHYIO TTOTPEIIHOCTh
YAEIBbHOTO COPOTUBIICHUS.
Hcnonv3o6amb MyIbTUMETP B pEKUMAX
BOJIbTMETpPA U aMIIEpPMETPa, JIMHEHKY,
MUKpPOMETP.

Pewams 3agaun Ha 3axkoH Oma

JUIs1 y4acTKa 1IeTH U Ha 3aBUCUMOCTh
CONPOTUBJIEHUSI OTPE3Ka IPOBOJIOKH

OT €r0 XapaKTePUCTHK

Onepuposams NOHAMUAMU:
MOJTYTIPOBOHUK, COOCTBEHHAs

Y MIpUMECHAasi TPOBOJAUMOCT,
Pp-n-nepexo/i, MOIyNpPOBOIHUKOBBIN
JO/I.

Ymemsv 00BSCHATH TPUPOTY
COOCTBEHHOW U MPUMECHOM
MPOBOAUMOCTH, CBOMCTBA

p-n-Tepexoa, MPUHIIMIT JIEUCTBUS
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MOJIyPOBOJIHUKOBOTO IMO/A,
ero (yHKIIMOHUPOBAHUE

NpU BKIIFOUEHUH B DJIEKTPHUUECKYIO
[[ENb TTOCTOSTHHOTO TOKA B MPSMOM

1 B 00paTHOM HampaBJICHUH, COONPATH
AIEKTPUYECKYIO 1I€Tb, YATATh
MapKUPOBKY MOIYIIPOBOIHIUKOBOTO
IUOA.

IIpuooums npumepsvl UCTIONH30BAHUS
MOJIYIIPOBOJHUKOBOTO JTMO/1a

B DJIEKTPUIECKUX IETISX.
Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCUMOCTH CHUJIBI TOKA, TEKYIIETO
yepe3 NOoTyHIpOBOAHUKOBBIN THO,

OT MOJIAaHHOTO Ha HEro HaNpPsHKEHUSI.
Cmpoumbs SKCIEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) momynpoBOIHUKOBOTO

anoaa

MIPH €r0 BKIIFOUEHUU B DJIEKTPHUUECKYIO
L[eNb TOCTOSIHHOTO TOKa B MPSMOM

U B 00paTHOM HANpaBJICHUH.
Ipumensamy nipaBuIIa IOCTPOCHUS
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rpaMKOB 3aBUCUMOCTEH (PU3HMUECKUX
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Uroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYUH JIPYT OT JIpyTa.
Hccneoosams BAX
TIOJTyIIPOBOHUKOBOTO JTHO/IA,
BKJIFOYEHHOTI'O B II€Ih ITOCTOSTHHOT'O TOKA
B IIPSIMOM M B 0OpaTHOM HaIlpaBJICHUH

U UHMepPNPemupo8amo

3Ty 3aBUCHUMOCTb.

Onpedensime HNEKTPUUECKOE
COIPOTHUBIICHUE TIOTYTIPOBOTHUKOBOTO
JMO0J1a TIPU TAaHHOM 3HAYCHUU
HaIPsDKESHUSI, OLICHUBATh a0COTIOTHYIO
¥ OTHOCHUTEJIBHYIO TIOTPEITHOCTh

3TOH (U3UICCKON BEIIMUMHBI.
Hcnonvzosams BOILTMETP, aMIIEPMETP,
NIEPEMEHHBIA PE3UCTOP, MAKETHYO
1Ty, TOJYIPOBOJHUKOBEIN JTHO/T.
Pewamys 3amaun Ha 1IeTIN IIOCTOSIHHOT'O
TOKa MIPY HATMYUHU B HUX HJICATHHOTO

IHoaa



2) KJIACC

No

/11

HaumenoBanue
KommuectBo
pa3/iesioB U TeM
4acoB
y4eOHOTro TIpeiMeTa

Pazgen 1. daexkTpoguHammuka

1.1.
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O1eHKa BEITUYUHEBI 2
TOPU30HTATHLHON

COCTaBJISIONICH

MAarHUTHOW UHIYKIIUU
MarHUTHOTO MOJIS

3emun (TPaKTUKYM)

[IporpammHuoe conepxaHue

MarnutHoe nosie. Bextop

MarHUTHOM MHAYKUUH. [[puHImMn

CYINEPIO3UIINN MAarHUTHBIX TTOJIEH.

JIvHUM MarHUTHOM MHIYKIHH.
MarauTHoO€e 1oJje KaTyluKku

C TOKOM

XapakTepuCTUKa AESITEIbHOCTH

00ydaromuxcs

Onepuposams NOHAMUAMU: MaTHUTHOE
1oJie, BEKTOP MarHUTHOW WHIYKITUH,
JMHUY MarHUTHOW WHYKITUH.

Ymems hopmynupoBaTh MPUHIIATL
CYTIEpPITO3UIINA MaTHUTHBIX TTOJICH,
M300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TIOJISl KATYIIKH C TOKOM,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpugooumsv npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBJISTFOIINXCS UCTOYHUKAMU
MOCTOSTHHOT'O MarHUTHOTO TIOJIS.
Ipumenamo NPUHIMI CYNEPIIO3ULTUU
MArHUTHBIX TOJIEH.

HUccredosamv IPOCTPAHCTBECHHYIO

OpPHUCHTAIHUIO BEKTOPA MHAYKIMU
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MAarHUTHOTO MOJISI, CO34aBAEMOT0
Ha OCH COJICHOMJA IIPU CYIEPIIO3ULINU
MarHUTHOTO MOJISI 3€MJIM U MAarHUTHOTO
IIOJIS1 COJICHOU/1A, B 3aBUCUMOCTH

OT CUJIbI TOKA B BUTKaX COJIEHOW/IA

U UHMepnpPemupo8ams

MOJTY4YEHHBIE PE3YJIbTATHI.

Onpedensime 1O pe3yabTaTaM
MIPOBEICHHOIO 3KCIIEPUMEHTA MOYJIb
TOPU30HTAIIBHOM COCTABJISIOLIEH
BEKTOpAa MAarHUTHON UHIYKIIHH
MAarHUTHOTO MOJIsI 3€MJIU, OLICHUBATD
a0COJIIOTHYIO U OTHOCUTEIIBLHYIO
IIOTPEIIHOCTh NU3MEPEHHOU
(bu3HYeCcKOoi BETNYUHBI.
Hcnonvzosams KOMIIaC, COJICHOU,
1abopaTOpHBIN OJOK TUTAHUS,
TPAHCIIOPTHUP.
Pewamy 3agaun Ha TPUMEHEHHE
MPUHIUIIA CYNEPIO3UIIMA MAarHUTHBIX

noJien
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1.2.

N3mepenne
3aBUCUMOCTH BEJINYHUHBI
MAarHUTHOM MHIYKUIWH
MarHUTHOTO MOJIA
MAarHuTa OT PacCCTOSHUS

(MpakTUKyM)

MarnutHoe noJie. Bexktop
MarHUTHOM MHAYKUWH. JInHUM
MAarHUTHOM MHAYKUIHUHU. MarHutHoe

ITOJIC IIOCTOAHHOI'O MarHurTa

Onepuposams nOHAMUAMU: MATHUTHOE
oJie, BEKTOP MarHUTHOW WHIYKITUH,
JUHUY MarHUTHOW WHIYKITUH.

Ymemwb n300paxkaTh IMHUN UHAYKIUA
MarHUTHOTO TOJISI TOCTOSTHHOTO
MarHuTa, coouparb
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwvi TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIIIOIINXCA UCTOYHUKAMU
MOCTOSTHHOI'O MarHUTHOT'O TIOJISI.
Ipumensams cMapTPoH

C MPEAYCTAaHOBIEHHBIM MPOTPAMMHBIM
oOecrieyeHueM Jisi U3MEpeHust
BEJIMYMHBI MATHUTHOTO TIOJISI, TIpaBUJIa
MOCTPOCHUS TpaUKOB 3aBUCHMOCTEH
(bu3MYeCKUX BEJIMYUH APYT OT ApyTa.
HUccrneoosamsb 3aBUCUMOCTDH BETUUMHBI
MarHUTHOW MHIyKIIMM MarHUTHOTO
10JIs1 TOCTOSTHHOT'O MarHuTa

Ha €r0 NPOAOJIbHOW OCU CUMMETPUU

OT paCCTOAHUA MCKAY HCHTPOM
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1.3.

HaOmroneuue
MarduTHOIO
rucTepesuca

(IpaKTHUKYM)

MarnutHoe nosie. Bexktop
MAarHUTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM MHAYKIMA. MarauTHoe
T10JI€ KATYIIKH C IIOCTOSTHHBIM

TOKOM. MarHuTHOE 1oJIe

MAarHuTa U TOYKOW U3MEPEHUN

U UHmMepnpemupo8ams MOITYy4YCHHbBIE
pE3yJIbTaThI.

Cmpoumbs 3KCTIIEPUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJIYJISI MATHUTHOMN
UHIYKIUU MAarHUTHOTO MOJIS
IIOCTOSIHHOI'O MarHuTa

Ha €ro IPOJO0JIBHOM OCH CHMMETPHUH
OT PaCCTOSIHUS MEXYy LUEHTPOM
MAarHuTa U TOYKOW U3MEPEHUN

(c yueToM aOCOFOTHBIX MOTPEITHOCTEH
U3MEPEHHBIX (PU3NUECKUX BEIHUNH).
Hcnonvzosams NUIHHAPUYECKUAN
ITOCTOSIHHBIN MAarHUT, JTUHEUKY.
Pewamp 3a1aun Ha IPUMEHEHUE
MPUHIMIA CYTIEPIO3ULIUA MarHUTHBIX
OJIEU

Onepuposams NOHAMUAMU: MATHUTHOE
110JI€, BEKTOP MarHUTHON MHIYKIWH,
JIMHUY MarHMTHOW MHIYKIWH,
dbeppomMarHeTuk, MarHUTHBIN

THCTEPE3HC.
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B BeulecTBe. GeppoOMarHeTUKH.

MarHuTHbIN THCTEPE3UC

Ymemwb u300paxkaTh JIMHUN UHAYKLIUU
MarHUTHOTO MOJIS KaTYIIKU

C TIOCTOSTHHBIM TOKOM, OOBSICHATD
SBJICHUS (peppoMarHeTu3mMa

¥ MarHUTHOTO TUCTEpe3rca, coOupaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY.
IIpusooums npumepvl MaTepuaoB,
oOnanaronmx GeppoMarHuTHBIMU
CBOMCTBaMHU.

Ilpumensams cmapThoH

C MPeyCTaHOBJIEHHBIM MTPOrPAMMHBIM
oOecrieyeHueM JUIsi U3MEPEHUS
BEJIMYMHBI MATHUTHOT'O NOJIS1, IPaBUjIa
NOCTPOEHUS I'pa)KOB 3aBUCUMOCTEMN
bu3nyecKuX BEIUYHH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETMUHHbI
MarHUTHOM MHIYKIIUH MarHUTHOTO
1oJig BOJIM3H TOpLAa KaTYyIIKH

C MOCTOSTHHBIM TOKOM, HAMOTaHHOM
Ha (peppOMArHUTHBIN CEpECUHUK,

OT CHJIBI MPOTEKAIOIETO Yepe3 KaTyIIKy

TOKa U uHmepnpemupoedantv
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1.4

N3yuyenue paboThl
AIEKTPOBUTATEIS
U TMHAMO-MaITUHBI

(qactsb 1) (nexums)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBleHUE U MOJIYJIb),
AJIIEKTPOJIBUTATENb IIOCTOSIHHOTO
TOKa, IMHAMO-MallIHa (TeHepaTop

MOCTOSTHHOTO TOKQ)

MOJIyYEHHbIE PE3YJIbTATHI
KaK HaOJII0/IEHHE MAarHUTHOTO
rHCTEpe3unca.

Cmpoumbs 3KCTIIEPUMEHTAIBHO rpaduk
3aBHCUMOCTH MOMYJISl MAarHUTHOU
WHYKIIUA MAarHUTHOTO TTOJIST KaTyIIKH
¢ (peppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI MPOTEKAIOIIETr0 Yepe3
KaTyIIKy TOKa (C y4eTOM a0COIOTHBIX
MOIPEITHOCTEN U3MEPEHHBIX
(bU3UYEeCKUX BEIIMYWH).
HUcnonvzosams 1a00paTOPHBIN
MCTOYHUK TTUTAHUS

Onepuposams NOHAMUAMU: CUATIA
Amnepa, 3JIEKTPOJIBUTATEb,
JTMHAMO-MaIIHa.

Ymemw onpenensite MOYJIb

U HaIpaBJIeHUE CHJIBI
Amnepa. 3wamb  UCTOPUIO
HU300peTeHUs

AIIEKTPOIBUTATENIS

Y COBEpLICHCTBOBAHMS

€ro KOHCTPYKIUH, YCTPOHUCTBO



1.5. H3ydenune paboTHI
IEKTPOABUTATEIIS
Y JJUHAMO-MAaIllHbI

(dacthb 2) (mpaKTUKyM)
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[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBleHUE U MOJIYJIb),
AJIIEKTPOJIBUTATENb IIOCTOSIHHOTO
TOKa, IMHAMO-MallIHa (TeHepaTop

MOCTOSTHHOTO TOKQ)

Y IIPUHLINAN IEUCTBUS
AIEKTPOABUTATENS ITOCTOSTHHOTO TOKA
Y JUHAMO-MAaIllWHBI.

IIpueooums npumepvl IPUMEHEHUS
AIEKTPOABUTATENS TIOCTOSTHHOTO TOKA
Y JUHAMO-MallllHBI.

Onpedensime HaNlpaBJICHUE BpaIllCHUS

SAKOPS JICKTPpOABUTATCIIA IIPU 3aIdHHOM

HaMpaBJICHUH MPOTEKAHUS
AIIEKTPUYECKOTO TOKA B 0OMOTKAxX
CTaHHHBI.

Pewamp 3aaun 0 3JIEKTPOABUraTeNe
MOCTOSIHHOTO TOKa M JJMHAMO-MAIIIHHE
Onepuposams nouamusMuy. Cuia
Awmmepa, 3JeKTpOIBUTATEINb, JUHAMO-
MaIlHa.

Ymemw onpenensate MOYJIb

U HaIlpaBJlieHHE CHJIbI AMIIepa,
CcOOUPATh IKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

IIpusooumsv npumepsi IPUMEHEHUS

QJIICKTPOABUIATCIIA ITIOCTOSAHHOI'O TOKA



U TUHAMO-MAaIlIMHBI.
Ilpumenams TEOPETUUECKUE CBEICHUS
00 AJIEKTPOJBUTATEIIE TIOCTOSTHHOTO
TOKA U O TMHAMO-MAIIINHE

JU1s1 0OBbSICHEHUS TIPOBOIMMOTO
AKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTH:

1) cunsl TOKa, BeIpabaThIBAEMOM
reHepaToOpoM, OT BETUYMHBI MOMEHTA
CUJIBI, IPUJIOKEHHOTO K €T0 Bally;

2) BeJIMYMHBI HAPSKEHUS,
MOJIAHHOTO Ha 3JIEKTPOJIBUraTeNb,

OT YaCTOThI €T0 BpallCHUs

Y MEXaHMYECKON Harpy3KkH €ro Bajia

u uHmepnpemuposamy
MOJTyYEHHbIE PE3YJIbTaThl.
Hcnonvzoeamsb 31€KTPOMOTOD,
1a00paTOPHBINA UCTOYHUK MUTAHUS,
peocTaT, MyJIbTUMETP

Uroro no pazneny 10
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Pasznea 2. Kosie0anus 1 BOJHBI.

2.1.

N3ydenne 3aBUCHUMOCTH
nepuoja KojaeoaHuin
JIMHEUKHU

Ha HAJIMHIPUYECKON
MTOBEPXHOCTH

OT pajuyca ee

KPUBU3HBI (IPAKTUKYM)

IMapmonnyeckue komebaHusl.

HNx xuaemMaTnueckoe,
JTUHAMUYECKOE U DHEPTETHIECKOE
onucanue. [lepuoa u yacrora
konebanuii. [lepuon Manmpix
CBOOO/IHBIX KOJIEOAHMIT

MAaTCMaTHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU.
rapMOHHYECKHUE KOJIeOaHuUs,

MePUOJ M 9acTOTa KOJICOAHMIA.

Ymemw 3anuceiBaTh

Y UHTEPIPETUPOBATH YPABHECHUE
rapMOHUYECKUX KOJIeOAHUM, MPUMEHSITh
3aKOH COXPAaHEHUS SHEPTUHU

TSl KoJie0aTeIbHbBIX MPOLIECCOB,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY, OOBSCHSThH POJIb MAJIOCTH
aMILTUTY bl KOJICOAHUM.

Ilpusooums npumepsi KoeOATEIHHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MEPHOJIa KoJieOaHU
JIMHEWKH HA HWINHIPUYECKON
MMOBEPXHOCTH OT pajinyca € KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIepHOa
KoJICOAHHMI JTUHEHKU

Ha IUJIMHJPUYECKONU MTOBEPXHOCTH

OT pajiiyca ee KpUBU3HbI
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2.2.

N3ydenune 3aBUCUMOCTH

aMILTUTY bl KOJIeOaHUM

2

lMapmonunueckue kosieOaHus.

AMIUIMTY1a, IEPUOJ U 4aCcTOTa

U UHMepNPemupo8ams TMOITYYEHHYIO
3aBUCUMOCTb.

Cmpoums TpaguK 3aBUCUMOCTH
nepuoja KojaeoaHui TUHEUKU

Ha HAJIMHIPUYECKON MOBEPXHOCTH

OT paJnuyca €€ KpUBU3HbI

Y JTMHEAPU30BBIBATh 3Ty 3aBUCHMOCTb
(c yueToM aOCOJIFOTHBIX OTPEMIHOCTEN
u3MepsieMbIX GU3NYECKUX BEJIMYUUH).
Ilpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJINYUH JIPYT OT JApyTra.
Hcnonvzoeams MUHENKY, CEKYHIOMED.
Yemanasnusame 83aumocsssu

MEXTy KHHEMaTUYECKHUM,
JUHAMUYECKAM U SHEPreTUYECKUM
OMMUCAaHUEM FAPMOHUYECKUX
KoJie0aHui.

Pewamy 3anaun Ha TApMOHUYECKHUE
Kosie0aHus

Onepuposams NOHAMUAMU.

rapMOHUYECKUE KOJIeOaHNs,
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MPY>KUHHOTO MAsITHUKA
OT BPEMEHU

(mpakTUKyM)

KOJICOAHUI.
[TonATHE O 3aTyXaromumx

KOJICOaHMSX.

aMIUIUTY [, IEPUOJ U 4aCcTOTa
Kosie0aHuil, 3aTyxaHue KojaeOaHui.
Ymems 00BACHATH 3aTyXarolue
KOJI€0aTeNbHbIE IPOLECCHI C MO3HULIHIA
3aKOHA U3MEHEHMS MEXaHNYECKOU
AHEpPruu, coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsvl 3aTyXaroumx
K0JIe0ATENIbHBIX MTPOLIECCOB.
Dopmynuposeams TUNIOTEZY O
XapaKkTepe 3aBUCUMOCTH aMIUIUTYbI
Kosie0aHUl NPY>KUHHOTO MasiTHUKA OT
BPEMEHU IIPU HAJIMYUU 3aTyXaHHUS.
Cmpoumb rpaduK 3aBUCUMOCTH
aMIUIATY b 3aTYXaIOMIMNX KOoJeOaHHi
MasiTHUKAa BPEMEHU U JINHEAPU30BbIBATH
ATy 3aBUCUMOCTb (C y4ETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN
U3MepSEMBbIX PU3NYECKUX BEJTUUHH).
IIpumensimyo NpaBuiIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UUECKHUX

BEJIMYHH JPYT OT JIpyra.
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2.3.

N3mepenue
AKTUBHOI'O U
PEaKTUBHOTO
COITPOTHUBJICHUI
KaTyIIKA
VHJIYKTUBHOCTH

(mpakTUKyM)

ITepemMeHHBIN TOK. AMIUTUTYTHOE U
JNEUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA
1 HanpspkeHusl. CUHYCOUTaIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOpP M KaTyIlKa
WHYKTUBHOCTH B LIETIH
CHHYCOUJAIBHOTO IIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U UHYKTUBHOE)

COIIPOTHUBJICHUEC

Hccnedosams 3aBUCUMOCTb AMIUTUTY JIbI
3aTyXaronux KojeOaHnil MasTHUKA

OT BPEMEHU U UHMEPNPEMUPO8ams

3Ty 3aBUCHUMOCTb.

Hcnonvzosams TMHEUKY U CEKYHIOMEDP
Onepupogams NOHAMUAMU.
MEPEMEHHBIN TOK, AMIUIUTYHOE

Y JICUCTBYIOLIEE 3HAYCHHUE CUJIbI TOKA
Y HaIpsHKEHUS, CAHYCOUAAIbHBIN
IIEPEMEHHBINA TOK, aKTUBHOE,
PEAaKTUBHOE, EMKOCTHOE U UHYKTUBHOE
CONPOTHUBJIEHUE.

Ymems 00BACHATH NOBEIEHUE
pe3uCTOpa, KOHAEHCATOPA U KATYIIKU
WHIYKTUBHOCTH, BKIIFOUEHHBIX B L€
CHUHYCOUJIAJIbHOTO MEPEMEHHOTO TOKa,
coOupaTh IEKTPUUECKYIO LIETh
(mocneaoBaTesbHO COCIMHEHHbIE
PE3UCTOpP U KaTyIIKa UHIYKTUBHOCTH,
MOJKJIIOYEHHBIEC K TEHEPATOPY).
IIpugooums npumepvl IPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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NEPEMEHHOTO TOKA.

Dopmynuposams TUNIOTEZY O XapaKTepe
3aBUCUMOCTH aMIUTUTY Ibl HAMPSKCHUS
Ha PE3UCTOPE OT YACTOTHI MOAABAEMOTO
Ha BXOJI IIEMU ePEMEHHOTO
HaIPsHDKEHUS TTOCTOSIHHOM aMILTUTY /IbI.
Cmpoums rpa@uK 3aBUCUMOCTH
aMIUTUTY/Ibl HAMIPSDKEHUST HA PE3UCTOPE
OT YacCTOThI I0JIABAEMOI'0 Ha BXO/JI LIETIH
MEPEMEHHOTO HAIPSKEHUS
MOCTOSIHHOM aMILTATY/IbI (C Y4ETOM
a0COJIFOTHBIX MOTPEIIHOCTEN
u3MepseMbIX GU3NYECKUX BEJIIMYUUH).
Ilpumensime nipaBUia NOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYUH JIPYT OT Apyra.

HUccnedoosams 3aBUCUMOCTD aMILTUTY 1Bl
HaIpPsDKEHUS Ha PE3UCTOPE OT YaCTOThI
M0/1aBa€MOr0 Ha BXOJI IIeTH
MEPEMEHHOT0 HANPSIKEHUSI TTOCTOSTHHOM
aAMIUTUTY]Ibl U UHMEPNPEemupo8ams

IIOJIYUYCHHYIO 3aBUCHUMOCTD.
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24.1.

Bsenenue
B 3KCIIEPUMEHTAJIbHYIO

aKyCTUKY (JIEKIUS)

MexaHU4eCcKue BOTHBI, YCITOBHS
ux pacrpoctpanenus. [lonepeunsie
U TIPOJI0JIbHBIE BOJIHEL. [lepuos,
4acToTa, CKOpOCTh
pactpocTpaHEHUs U JJIMHA BOJHBI.
OtpaxeHue, NpeIoMIICHHE,
uHTEPPEPECHIHS U TUPPAKITUS
BOJIH. 3BYK KaK MEXaHUYeCKas
BOoJiHA. CKOpPOCTH 3BYKA.
I'pomkocTs 3ByKa. BricoTa ToHa.

OGeptonsl. TemOp 3ByKa

Onpeoenamsb aKTUBHOE CONIPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTH

(o HMU3KOYACTOTHOM 00Js1acTH rpaduka)
Y UHAYKTUBHOCTH KaTyIIKU

(10 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzoeams reHepaTop HU3KON
YacTOTHI, OCUMIIIOTpad WIN BOJIBTMETP
NEPEMEHHOTO HAMPSKECHHUSL.

Pewams 3a1aun Ha 1IeTH IEPEMEHHOTO
TOKa C PE3UCTOpaMH, KOHJIEHCATOPaMH
U KaTyIIKaMU WHYKTUBHOCTHU
Onepuposams NOHAMUAMU:
MEXaHUYECKasi BOJIHA, TIEPUO],
4acTOTa, CKOPOCTh PACIPOCTPAHECHUS

U ITUHA BOJHBI, OTPaKEeHUE,
npesioMieHue, HHTepdepeHus

U nudpakuys BOIHBI, 3ByK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, 00EPTOH

U TEMOp 3BYKa.

Ymemwb 0OBSACHATD pa3inune MEXIy
MOTIEPEYHBIMH U MIPOIOTEHBIMH

BOJIHAMH.
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3name HOpMyITBI, CBSI3BIBAIOIINE
CKOPOCTb, TIEPHO/I, YACTOTY U JTHHY
BOJTHBI, IPOCTEHTITE METO/TBI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
Ilpusooums npumepol 3ByKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TEMODA,
SIBIICHUH OTPaKCHHUSI, TPEITOMIICHUS,
uHtepdepeHIuu u qudpaxiuu
BOJIHBL. Onpedenamsb HA CITyX 3BYKU
BBICOKMX M HU3KHUX YacTOT,
TOHAJIbHBIC 3BYKH

U TITYMBI.

Pewams 3a1a4n 0 3ByKOBBIX BOJIHAX
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2.4.2.

Ocuumiorpamma
U CIIEKTP
TJIACHBIX

3BYKOB (ITPAKTUKYM)

[lepuon, yactora, CKOPOCTb
pacnpoCTpaHEHUs U JTMHA BOJHBI.
CkopocTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. O6epTonsl. TemOp

3ByKa. CekTp 3ByKa

Onepuposams NOHAMUAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOp 3BYKa, CIIEKTP
3BYyKa, OCUMJUIOIPaMMaA.

Ymems 00BACHATH, Kakasg HUHPOpMaLUs
COJIEP>KUTCS B OCLIJIJIOTpamMMe,

a Kakas B CEKTpe, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
llpusooums npumepsi IPUPOTHBIX
MPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOpBIE T€HEPUPYIOT TOHAJIbHbIE
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3BYKH U IIIYMBI, UX OCIIHJIJIOTPaMM
U CIIEKTPOB.

IIpumensmo 11 OTYICHUS
OCLIMJIJIOTPaMM U CHEKTPOB 3BYKOB
MEPCOHANILHBIN KOMIIBIOTEP

C MUKPO(OHOM UJu cMapT(oH

C MPEeAYCTAaHOBJIEHHBIM NMPOTPAMMHBIM
o0ecrieueHueM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCLMJUIOTPAMM H CTIEKTPOB Pa3TUYHBIX
3BYKOB.

HUccrneoosams oclIMILIIOTpaMMBI

" CTICKTPHI Pa3IMYHBIX
[JIACHBIX ~ 3BYKOB  OJIM3KHX
4acToT

U UHMepnNpemupos8ams dTu
OCLIMJJIOTPaMMBbI U CIIEKTPBI.
Onpedensims 1O OCIMIIOTPaMMaM

U CIIEKTPaM aMILIUTY/ bl 3ByKOBBIX
BOJIH, 9aCTOTHI X TOHOB U OOEPTOHOB,
OLICHMBATh a0COJIOTHBIE

¥ OTHOCHUTEJIbHBIE TOTPEUTHOCTH

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

Crosiurie MEXaHUYECKHUE

BOJIHBI (JIEKIHS)

Crosuast MmexaHu4yeckasi BOJIHa
KaK CyMMa JIByX BOJIH, O€TYIIHNX
B IIPOTUBOIOJIOKHBIX
HarnpasyieHusix. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSTYME BOJTHBI.
IIepuon, yactora, CKOPOCTh
pacrpoCTpaHEHUs U ITTMHA CTOSYEH
BOJIHBI. ¥Y3JIbl U ITyYHOCTH.
Binsinue rpaHun oIHOMEPHOM
cpenbl Ha GOpMUPOBAHUE
CTOSIYMX BOJIH. P€30HaTOpPHI C
OTKPBITBIMH U 3aKPBITHIMU
KOHIIaMU. Y CJIOBUSI 00pa30BaHUs
CTOSTYMX 3BYKOBBIX BOJIH B
Pa3JIMYHBIX PE30HATOPAX.
OcCHOBHO TOH U 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumocesasu
MEXIY TPOMKOCTBIO 3BYKa M BUIOM
OCLIMJUIOTPAMMBI; MEKTy BBICOTOU
TOHA (TeMOpPOM 3ByKa) U BUIOM
CIEKTpa

Onepupogams NOHAMUAMU. CTOSYAS
BOJIHA, y3€J1 ¥ IIyYHOCTh CTOSYEN
BOJIHBI, OCHOBHOM TOH 1 00EPTOH
CTOSTYEN 3BYKOBOW BOJIHBI.

Ymems 00OBACHATH yCIOBUS
00pa30BaHUs CTOSYUX 3BYKOBBIX BOJH
B Pa3JIMYHBIX PE30HATOPAX, IPUHLIUII
JICUCTBUSI KAMEPTOHA.

3Hamb BUIIBI TPAHUYHBIX YCIIOBHIA,

bopmyiy, CBSI3BIBAIOIIY IO
JacTOThl OCHOBHBIX TOHOB H
00epTOHOB

Cc JUTUHOMN pe3oHaropa "
CKOPOCTBIO 3BYKa.

IIpusooums npumepwvi 3ByKOBBIX
PE30HATOPOB.

Pewams nipocreiime 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 W3yuenue cnekTpa
3BYKa JIMHEWHOTO
pe3oHaTopa

(mpakTUKyM)

OcHOBHO# TOH U 00€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Onepuposams HOHAMUAMU.
OCHOBHOW TOH M OOEPTOHBI CTOSYEH
BOJTHBI,

TeMOp 3ByKa, CIIEKTp 3BYKa.

Ymems 00BACHSTH, Kakast HHGOpMALIHS
COJIEPYKUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpugooums npumepovl TAHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensimo I MOTyYCHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUH pe30HATOP
(MpoOupKy, YACTUYHO 3aMOJTHEHHYIO
BOJION), a JIJIsl TOJIYYECHHS CTIEKTPOB
3BYKOB — MEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKPO(GOHOM UJTU cMapTdoH

C MPEeAYCTaHOBICHHBIM ITPOTPAMMHBIM
o0ecrieueHreM.

Dopmynuposams TUTIOTE3Y O
XapaKTepe 3aBUCUMOCTEN YaCTOTHI
OCHOBHOT'O TOHA M MIEPBOr0 00EpTOHA
3BYKOBOW BOJIHBI OT JJTUHBI

pe30oHaTopA.
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Cmpoums TuHEapu30BaHHbIE rpapuKu
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3aBHCUMOCTEH YaCTOThl OCHOBHOT'O
TOHA U IEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3YIITHOTO CTOJIOA
B MpoOUpKe (C yueToM abCOTIOTHBIX
MOTPELIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIIUYHUH).

Ilpumensams ipaBuUIa MMOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH JIPYT OT JIpyra.
Hccneoosamsv rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U TEPBOTO
00epTOHAa 3ByKOBOI BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJIOA B TPOOUPKE

U UHMepnpemupo8ams 3TU TpauKy.
Onpeoenamsb CKOPOCTh 3ByKa B BO3IyXe
1o rpadukam 3aBUCUMOCTEN 4aCTOThI
OCHOBHOI'O TOHA M MEPBOro 00epTOHA
3BYKOBOI BOJIHBI OT BBICOTHI
BO3JIyIIIHOTO cT0JI0a B MpoOUpKe,
OLICHUBATh A0COJIOTHYIO

¥ OTHOCHUTEJIHHYIO MOTPEITHOCTh

U3MEPECHHON (PM3UYECKON BEITMIMHBI



2.6.1. H3mepeHue nmokazaTens 1 JIyu cBeta. OTpaxeHue cBeTa. Onepuposams nouamuamu: JIy4 CBETa,

MIPEJIOMJICHUS 3aKOHBI OTPAKEHUS CBETA. OTpaXEHHE  CBETa,  MPEJIOMIICHUE
TJIOCKOIAPAJIEbHON [Ipenomiienue cBeta. 3aKOHBI CBETa, a0COMIOTHBIA U OTHOCUTEIbHBIN
IJIACTUHBI (IPAKTUKYM) npesioMiIeHus cBeTa. AOCOTIOTHBIN  MOKa3aTellb MPEIOMIICHUS.
MOKa3aTeNb MPEIOMIICHHUS. Ymems hopmynupoBaTh 3aKOHBI
OTHOCHUTENBHBIN MTOKA3aTEINb OTPa)KEHMSI CBETA, 3aKOHBI
IPEIOMJICHUS MpeJIOMJIEHUS CBETA, COOUPATh

IKCMIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepvl ONTUIECKUX
SIBIICHUI, B KOTOPBIX HAOIOIat0TCSI
SIBJICHUS] OTPAXKEHUS U TIPETIOMIICHUS
CBeTa.

Ilpumenams 3aKOHBI IPEJTOMIIEHUS
CBeTa.

Cmpoumbs X0 Ty4yeit

IIpU MIPEIOMIICHUH CBETa

Ha TIOBEPXHOCTH.

HUccneoosams n3MeHeHne
HaIpaBJIEHUS JIyda CBETA, Ma Ial0IIEeTO
Ha OOKOBYIO OBEPXHOCTh
MJI0CKOTApasuIeIbHOM TUIACTUHBI,

B 3aBUCMMOCTH OT yTIJia IaJICHUA
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2.6.2 VI3mepeHnue mokasarens
MPETOMIICHHS TTPU3MBbI
110 MUHUMAJIbHOMY YTy
OTKJIOHEHHUS JIa3€pHOTO

ay4a (IpaKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
npenomMiIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTeb MPEIOMIICHHUS.
OTHOCUTENBHBIN MTOKa3aTelNb
npenomienus. [Iprusma.

[Ipenomnsromuii yroJy npu3msl

U UHMepnpemupo6ams MOITyYCHHbIE
pe3yJIbTaThl.

Onpedensims NOKa3aTellb MPEIOMIICHUS
MaTepualla MI0CKOIIapauIeIbHOM
IUTACTUHBI, OLICHUBATh a0COIOTHYIO

Y OTHOCHUTEJIBHYIO IIOIPEIIHOCTD
U3MEPEHHON (DU3NYSCKON BEITUIUHBI.
Hcnonvszoeams na3epHyIo yKasKy,
JIMHEWKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposams NOHAMUAMU:
IpEeOMJIEHUE CBETa, a0COTIOTHBIN

Y OTHOCHUTEJIBHBIN NTOKA3aTENb
IIPETOMIICHUS, TPEIIOMITIOIIUI YT O
IIPU3MBL.

Ymemw paccunTbeIBaTh MUHMMAJIbHBIN
YI0JI OTKJIOHEHHSI JIy4a TPEYroJIbHON
PaBHOCTOPOHHEH MpU3MOii, cCOOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpuooums npumepsvt ONTUUECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIOTCS

IMPCIIOMIIAIOIINC ITPHU3MBI.



99

Ilpumenams 3aKOHBI IPEJTOMIICHUS
CBETA.

Cmpoumbs X0J1 Ty4el B TPEyroJbHON
PaBHOCTOPOHHEHN NpU3ME B CiIyyae
MIPOU3BOJILHOTO HAMPABIICHUS MaJICHUS
Jy4ya ¥ B CIydyae MUHUMAJILHOTO yria
OTKJIOHEHHUS JTyya.

Hccneoosams 3aBUCUMOCTD yIJIa
OTKJIOHEHHUS JTy4ya TPEYyroJIbHOM
PAaBHOCTOPOHHEN ITPU3MOU

OT HaIlpaBJIEHUS NaJAOUIEro JIydya

U UHMepnpemupo8ans

MOJIyYEHHbIE PE3YJIbTATHI.
Onpeodensims 10 TOJTYYEHHOMY
3HAYEHWI0O MUHUMAJIBHOTO YIJIa
OTKJIOHEHHS JTyya TPEYroJbHON
PaBHOCTOPOHHEHN IPU3MOI MOKa3aTesb
MPEJIOMJICHUSI MaTepHalia MPU3MBbI,
OIICHUBATh aOCOIOTHYIO

Y OTHOCHUTEJIBHYIO MOTPEIIHOCTh
U3MEPEHHOH (PU3UUECKOM

BCJIMYHMHBI.



2.7.1. TlpumeHnenue
addekra TIOJIHOTO
BHYTPEHHETO
OTpaKeHUS

B U3MEPEHUSIX (JICKIIHS)

[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroJl MoJHOro

BHYTPEHHETO0 OTPAXKEHUS

Hcnonvzosams Ipu3My, J1a3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewamy 3agaun 0 npenomieHun Jydyei
B [IpU3Max

Onepuposams noHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAXEHUE, PEIACIIbHBIN
YTOJ IOJHOTO BHYTPEHHETO
OTPAXKEHUSL.

Ymems hopmynupoBath yciaoBue
BO3HUKHOBEHUS IOJIHOTO BHYTPEHHETO
OTPaXKEHUS.

3uams Gopmyiry, CBA3BIBAIOLLYIO YTOJI
IIOJIHOT'O BHYTPEHHETO OTPaXKEHUS

c a0COJIFOTHBIMM TTOKa3aTeIsIMU
IIPEJIOMIIEHUS CPEN.

IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOJr01aeTcs
(mpuMeHseTCs) SIBIEHUE MOJTHOTO
BHYTPEHHETO OTPAXKEHUSI.

Pewams 3anaun Ha TOIHOE BHYTPEHHEE

OTpakKeHUE



2.7.2.

N3mepenune nokazaresst
MIPEIIOMIICHUS TIPU3MBI
C TIOMOIIIbIO
HaAO0JIIOICHMS YIJIa
TIOJTHOTO BHYTPEHHETO
OTpaKCHUS

(MpakTUKyM)

[TostHOE BHYTpEHHEE OTpaKCHUE.
[IpenenbHbIN yroJil MOJHOro

BHYTPEHHETO OTPAKECHUS

Onepuposams noHAMUAMU.:
NpEeTOMJICHUE CBETa, a0COTIOTHBIN

Y OTHOCUTEIBHBIN NTOKA3aTEb
IIPEJIOMIICHUS, IIPEIOMIISIFOLINMI YTOJl
IIPU3MBI, ITIOJTHOE BHYTPEHHEE
OTpPaKE€HUE, PENEIBbHBIA YTOJI TIOJTHOTO
BHYTPEHHETO OTPAKECHUS.

Ymems paccUUTBIBATE yTOJ MOJIHOTO
BHYTPEHHETO OTPa)KE€HUs1, COOUPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY.
IIpuooums npumepsvl ONTUIECKUX
npuOOpPOB, B KOTOPHIX PUMEHSIOTCS
IIPETOMIISIIOLIME ITPU3MBI

Y UCIIOJIB3YETCsl SIBJICHUE MOJHOTO
BHYTPEHHETO OTPAKECHHSI.

Cmpoump X0 1y4a B TPEYTOJIbHON
IIPU3ME C YYETOM BO3MOKHOTO ITOJIHOTO
BHYTPEHHETO OTPAKECHHMS JIyya.
Ilpumensams 3aKOHBI IIPEIIOMIICHUS
CBETA.

Hccneoosamsb ycnoBus, IpU KOTOPBIX
MO’KHO HAaOJIIOAATh [TOJIHOE BHYTPEHHEE



2.8.

[IpoBepka dhopmyIibi
TOHKOM JIMH3BI

C TIOMOIIIBIO0 METOIa
napajuiakca,
MIPUMEHEHHOT O

JUTSA OTIPEICIICHUS

Cobuparomue uH3b1. TOHKas

JINH3Aa. (DOKYCHOG PaCCTOAHUC

1 OIITUYECKAs CHUJIa TOHKOM JIMH3BL.

3aBHCUMOCTH (POKYCHOTO
PAcCTOSIHUS TOHKOM cpeprueckon

JIMH3bI OT €€ TCOMCTPHUHU

OTpa)X€HUeE JIy4a, HIyIIEro
B TPEYTOJIbHOU MPU3ME

U UHmMepnpemupo8ams TOITyUYCHHbIC
pE3yJIBTaTHI.

Onpeodenamp MOKazaTeilb NPEITOMICHUS
MaTepuaia pu3Mbl 10 U3MEPEHHBIM
napameTpam, Ipu KOTOPbIX HAYMHAET
HAOJI01aThCs MTOJTHOE BHYTPEHHEE
OTpa)X€HUE JIy4ya B IPU3ME, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUYECKON
BEJIMYMHBI.

Hcnonvzoeams Tpu3My, Ja3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3aga4n 0 NOJIHOM BHYTPEHHEM
OTPaXEHUU JIy4yeil B mpU3Max
Onepuposams noHAMUAMU.: TAH3A,
TOHKas JINH3a, COOMparoIas J1H3a,
rJlaBHasl ¥ TOOOYHAs ONTUYECKas OCh,
doxyc, POoKyCHOE pacCTOSIHHE,
¢doxanbHas MIO0CKOCTh, ONTHYECKAs

cuiia, MonepeYHOC yBCINICHUC,



TIOJIO’KEHUS
N300paKCHUS

(mpakTUKyM)

Y OTHOCUTEJIBHOTO ITOKA3aTes
npenomiieHus. @opmyiia TOHKOU
JIMH3BL. Y BeIUYCHUE, JaBaeMOe

nuH30u. [lapanmakc

napasulakc.

Ymemsb 00BACHATH CYyLIIHOCTD
napajuiakca, 3aluchiBaTh Gopmyiy,
BBIPAXKAIOIIYIO 3aBUCIMOCTh
(hOKYCHOI'0 pacCTOSIHUSI TOHKOU
cepuyeCcKOoil IMH3BI OT €€ TCOMETPUH
¥ OTHOCUTEIBHOTO MOKa3aTes
MPEJIOMJICHUS, a TaKXKe POopMYITy
TOHKOM JIMH3BI, COOMPATH
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepwvl napaiiakca,
ONTUYECKHUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCSI COOMPAIOIINE JINH3BI.
Ipumernsams HopMyTy TOHKOM JTUH3HI.
Cmpoumbs X0l pa3IUYHbIX JIyuen

B TOHKOHM coOMparomiei JInH3e.
Hccneoosamsb BO3MOKHOCTD
npuMeHeHus 3¢ dexra napaiakca
JUTSL OTIPEICIICHUS TTOJIOKEHUS
M300paXKeHusi ICTOUHHUKA CBETa

C MaJIOi CBETUMOCTbIO, MOJTYYEHHOTO

C IIOMOIIBIO co61x1pat01uei/’1 JIMH3bI



U UHMepNpemupo8ams TOITYyYEHHBIE
pe3yJIbTaThI.

Onpeoenamo dhokycHoe
pPacCTOSIHME COOMpAIOIIEe JIMH3BI
Ha OCHOBAaHHHU pE3yIbTATOB
HKCIIEPUMEHTOB

1o HAOJIOIEHUIO Mapaiakca
M300paKEHUS TOYSUHOTO UCTOYHHKA
CBETa, OIICHUBATh A0COTIOTHYIO

¥ OTHOCUTEIBHYIO TTOTPEITHOCTh
U3MEPEHHOMN (PU3NUYECKON BETUUUHBI.
Hcnonvzosams coOMpAIOLLyIO JTUH3Y,
ONITHYECKYIO CKaMBIO.

Pewams 3anaun Ha TOHKUE

CO6I/IpaIOH_II/I€ JIMH3bI

2.9. Hsmepenue 2 PacceuBaromiye JIMH3HI. Onepuposams noHAmMuAMUY. JTAH3A,
dboxycHOro Tonkas nuna3a. PokycHOE TOHKasl JIMH3a, PaCCEUBAIOIIAs JINH3A,
pPacCTOSIHUS pacCTOsSIHUE U ONTHYECKas CHJIa MHHMBbI HICTOYHUK CBETA, MHUMOE
pacCcenBarOIIEH JIMH3bI TOHKOM JMH3bl. DOpMyIia TOHKOU M300paKeHHeE.

(MpakTUKyM) JIMH3BIL. Ymems 3anmceiBaTh PopMyITy TOHKOM
Xox yya, IpoIIeIIIEero JIMH3Y JIMH3BI JIJIS1 CITy4asl paccerBaroniei
MO/ MPOU3BOJIbHBIM YTJIOM JIMH3BL, COOUPATh IKCIEPUMEHTAIIbHYIO

K €€ I'JJaBHOM ONTHUYECKOHN OCH. YCTAHOBKY, IIOJIY4aTb I[CﬁCTBPITf?HBHOﬁ



105

[TocTpoenune n300pakeHHU TOYKU
151 OTpe3Ka IPSIMOM B
coOMparolMX M PacCEUBAOIINX
JTUH3aX

N UX CUCTCMax

N300pakeHHEe B pacCEUBAIOIICH JIMH3E
MyTEM CO3JIaHUsI C TTIOMOIIIbIO
coOuparoniei TMH3bl MHUMOTO
MCTOYHUKA JIJI PACCEUBAIOIIEH JIMH3BI.
Ilpusooums npumepvl ONTUIECKUX
MpUOOPOB, B KOTOPHIX MPUMEHSIOTCS
pacceuBaroIne JIMH3bI U CUCTEMBI JIUH3.
Ilpumensams HOpMYITy TOHKOU JIMH3BI
CJIy4dasi pacCeMBaIOLICH JIMH3HI.
Cmpoums X0J1 pa3IMYHbIX JIydeh

B TOHKOM PacCEMBAIOIIEH JIMH3E,
Hn300pakeHUe TOYKH M OTPE3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JINH3aX M UX CUCTEMax.

HUccnedosams X0 nyuen

4yepe3 paccerBalollyo JIMH3Y,

a TaKk)Ke B CUCTEME,

COCTOSIIIEH

13 coOUparoNieil U pacceuBaroeh JTUH3
MIPU UX Pa3TUIHOM B3aUMHOM
PACTIOJIOKEHUU U UHIMEPNPEMUPOB8anb
MOJTyYEHHBIE PE3YJIbTATHI.

Onpeodensamsb POKYyCHOE pacCTOSHUE



106

2.10 OmnpeneneHue NJIUHBI
BOJIHBI JIA3€PHOTO
W3JTYYEHUS C TOMOIIBIO
cxeMsl FOnHra

(mpakTUKyM)

Nurepdepennus ceera.
KorepeHTHbIE HICTOUYHHUKH.
VYcnoBus HabIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

B UHTEPHEPEHIITMOHHON KapTHHE

OT IBYX KOT'CPCHTHBLIX NCTOYHUKOB.

paccenBaroIei TUH3bl HA OCHOBAHHUH
PE3yNHTATOB SKCIIEPUMEHTOB TIO:

10 HaOIFOAEHUIO AEHCTBUTEILHOTO
HM300pakeHusl, 1aBaeMOro
paccenBaroIIei JUH30M;

11 HabMrOACHUIO PACXOAAIICTOCS
CBETOBOTO Iy4YKa, 00pa30BaHHOTO
paccenBaroIei JUH301; OIICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIIBHYIO
IIOTPEIIHOCTh U3MEPEHHOU
(hU3UYECKON BEIUUUHBI.
Hcnonvzosams coOUparoiiyro

U pacCcerBarollyo JIUH3Y, ONTHYECKYIO
CKaMblIoO.

Pewams 3anaun Ha TOHKUE
pacceuBaroIIne JIMH3bI

Onepuposams NOHAMUAMU.
uHTepepeHIus, nHTepPepeHInoHHas
KapTHHA, KOT€PCHTHBIC HCTOUYHHKH,
uHTEepPEPECHITMOHHAS CXeMa, CXeMa

IOnra.

Ymemw 3anuceIBaTh yCIOBHSA



[Ipumeps! KiTacCHYECKUX HaAO0JII0ACHUS] MAaKCHUMYMOB
UHTEPPEPEHIIUOHHBIX CXEM 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KApTUHE OT JIBYX KOT€pPEHTHBIX
MCTOYHUKOB, COOMPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepwvi TPUPOTHBIX
SBJICHUI U TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX HaOIr0AaeTcs
(mpuMeHsieTCs) sIBJICHUE
uHTepdepeHIuu.
Ipumenamo ycrioBusi HaOIIOICHUS
MaKCUMYMOB U MUHHUMYMOB
B MHTEP(EPEHIIMOHHON KapTHHE.
Cmpoumbs X0J1 «JIy4eil» U MOKa3bIBaTh
Ha HEW Pa3HOCTh X0Ja
B nHTepepeHnoHHoN cxeme FOHra.
Dopmynupoeams TAIIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KAPTHUHBI
IPU Pa3IMUHBIX T€OMETPUUYECKUX
napameTpax cxemsl FOHra.

Hccnedosamsb nHTEPPEPEHIIMOHHYIO
KapTUHY MPU HAOIOICHUN
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Uroro no pazneny 19
Paznen 3. KBanToBas ¢pusuka.
3.1. H3yuenme crektpa 1
CBETA Pa3IMUHbBIX
HMCTOYHHUKOB
C IIOMOIIBIO
TuPaKIIMOHHON

peleTKH (MPaKTUKYM)

108

Hudpakuus cera.
JudpakironHas penieTka.
VYcnoBue HaOMI0AEHUS TIIaBHBIX
MaKCHMYMOB IpH MaJI€HUU
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEIIETKY.

UHTEp(DEPEHIINH C TOMOIIbIO CXEMBI
IOHnra u unmepnpemuposams
MOJIyYEHHbBIE PE3YJIbTATHI.

Onpedensims JUIMHY BOJHBI CBETA

1o pe3yJibTaTaM HaOJII0ACHUS
UHTEP(DHEPEHIIMOHHON KapTUHBI

C MOMOIIKIO cXeMbl FOHra, orieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENTHOCTh U3MEPEHHOU (Pr3ndecKoi
BEJIMYVHBI.

Hcnonvzoeams na3epHyro yKasKy,
pYJIETKY, a TaKke (oJbry, OyJIaBKu

Y HUTKY AJi peanu3anuu cxemsl FOHra.
Pewamy 3anaun Ha ABYXBOJHOBYIO

uHTEephEPEHITUIO

Onepupogams NOHAMUAMU.
nudpakiys, TudpaKknoHHAs pEeIIeTKa,
($hOTOH, YPOBEHb SHEPTHUHU aTOMa,
U3JTy4YeHHUE U MoriomeHue GpoToHa,
CTIEKTp MU3ITy4eHHsI, CIEKTPOCKOTI.

Ymems 3aniuceIBaTh yCI0BUS



I/I3J'Iy‘—IeHI/Ie H IIOIJIOIICHUC Ha6J'HOI[eHI/I$I I'IaBHBIX I[I/I(I)paKI_[I/IOHHI)IX

(OTOHOB IpH TEepexoje aToMa MaKCHMYMOB TIPH TTaJICHUU

C OJTHOTO YPOBHS dHEPTUU MOHOXPOMATHYECKOTO CBETa

Ha ApyTroi. Bumbl ciekTpos. Ha AUPPAKIIMOHHYIO PEIICTKY, YCIOBUS
CrnekTpockon U3ITYYEeHUS] U TTOTIIOMICHHS ()OTOHOB

IIPU MEPEXoJie aToMa C OJJHOTO YPOBHS
HHEPruu Ha APYrou, cooupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepst TMHENYATHIX,
MOJIOCATHIX U CIUIOUIHBIX CIIEKTPOB
U3ITy4YEHUs], TEXHUYECKUX YCTPOICTB,
B KOTOPBIX NPUMEHSIIOTCS U3JTyUCHUS
C pPa3IMYHBIMHU BUIaMHU CIIEKTPOB.
Ilpumensameo ycnoBust HAOIOIEHUS
TJIAaBHBIX TH(PPAKITHOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha AUPPAKIUOHHYIO PEIIETKY.
Cmpoumsb X0 «ITydeit»

IIPU UX HOPMAJIBHOM NaJI€HUU

Ha TUPPAKITMOHHYIO PEIIETKY

Y TIOKa3bIBATh HA HEW PA3HOCTH XOA.

Dopmyauposeams TUIIOTE3Y O BUJE
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CHEKTPOB U3yYEHUSI HCTOYHUKOB CBETA
pPa3HOM MPUPOJBI.

Hccneoosams oNITHYECKHUE CTIEKTPHI
U3JTyYEHUs] HCTOYHUKOB CBETA pa3HOU
IPUPOIBL U UHMEPRPEMUPOBAMb
MOJIyYCHHbIE PE3YJIbTATHI.
Onpedensime JJIMHBI BOJIH U3Ty4YEHUS
pa3IMYHBIX UCTOYHUKOB

MO pe3yJbTaTaM HaOMIOACHUS
TUGPAKITMOHHON KapTHUHBI,

JaBaeMoil AUGPaKIIMOHHON pelIeTKOM,
OIICHUBATh aOCOIOTHYIO

Y OTHOCUTEJIBHYIO OTPEIIHOCTh
U3MEpPEHHOM (hU3UYECKOM

BEJIMYUHBI.

HUcnonvzosams mTUPpaKimoOHHYIO
peuieTky, poHaps ¢ 1aMromn
HaKaJIMBaHU, CBETOAMOAHBIN (OHAPB,
ra3opa3psiHyIo Jamiry, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3a1aun 0 maJleHUM CBETa
Pa3IMYHOTrO CTIEKTPATBHOIO COCTABA

Ha JUPPAKIMOHHYIO PEIIETKY
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3.2.

HccnenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTH
CBEUCHHUS CBETOAMOIA
OT CHJIBI
MPOTEKAIOIIETO Yepes

HEro ToKa (MPaKTUKYM)

CBeToanoa, HHTCHCHBHOCTD

U3ITydeHusi, POTOH, IIEKTPOH

Onepuposamv noHamusmu.: CBETONHON,
Pp-n-TIepexo/l, JEKTPOH, IbIpKa, (DOTOH,
WHTEHCUBHOCTD U3JTy4YECHHS.

Ymems 00OBACHATH B YIIPOILIEHHOM BU/JIE
IIPUHLIAI IEUCTBUS CBETOAMO/A,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepst IPUMEHEHHUS
CBETOJIHOJIOB B OBITY M B TEXHUKE.
Dopmynuposams TUNIOTEZY O XapaKTepe
3aBUCUMOCTH MHTEHCUBHOCTH
U3ITyYEeHUsI CBETOJIMO/IA OT CUJIbI
MPOTEKAIOLIET0 YEPEe3 HEro TOKA.
HUccrneoosamsb 3aBUCUMOCTD
MHTEHCUBHOCTHU U3JIy4YE€HHS CBETOIUOAA
OT CUJIBI IPOTEKAIOIIEr0 YEPE3 HETO
TOKA U UHMEePNPemuposamy
MOJTyYEHHBIE PE3YJIbTATHI.

Cmpoumbs rpaduK 3aBUCUMOCTH
MHTEHCUBHOCTH U3JIyUYEHHs CBETOANOIA
OT CHJIBI ITPOTEKAIOLIEr0 YEPE3 HETO

TOKa (C y4eTOM aOCOJIFOTHBIX
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3.3.

HaOmroneuue
N30UPaTeILHOCTH
BHYTPEHHETO
dbotorpdexra k nIMHE
BOJIHBI CBETA

(MpakTUKyM)

CBeTOIMO0/1, THTEHCUBHOCTD
U3JTydeHus, POTOH, SJIESKTPOH.
DHeprus ¥ UMIYJIbC POTOHA.
doTo3dhexT. 3aKOHBI
doToaddexra. YpaBHeHHE
OiiamreiHa 1t pororddexra.

«Kpacnas rpanuna» ¢pororddekra

MIOTPELTHOCTEN U3MEPSAEMBIX
(U3UYECKUX BEIIMYWH).

IIpumensmy TipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JIPYT OT JIpyra.

Onpedensimeb XapaxkTep 3aBUCUMOCTH
WHTEHCUBHOCTHU U3ITy4YECHHs CBETOIUOA
OT CHJIBI IPOTEKAIOIIET0 Yepe3 HETO
TOKa.

HUcnonvzosams CBETOANO, TIOKCMETP
(wr cmapTdhoH ¢ AATIUKOM
OCBEIIEHHOCTH ), JTaOOpaTOPHBIN OJI0K
nuTaHus (WM UICTOYHUK MTOCTOSTHHOTO
HaIPSHKEHUS, peOCTaT U MYJITUMETP)
Onepuposams NOHAMUAMU: CBETOIUO]I,
Pp-n-TIepexo/l, DIIEKTPOH, JIbIpKa, (GOTOH,
WHTEHCUBHOCTD U3ITy4YCHHUSI,
dboTodaddexT (BHEIIHHMN 1
BHYTPEHHHI ), HOTOTOK, «KpacHas
rpanuia» dhotodddexra.

Ymems 0OBSCHATH B YIIPOIIIEHHOM BHJIC

MIPUHIIMI JIEUCTBUS CBETOIMO/IA,
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dbopmynupoBaTh 3aKOHBI poTodhPexTa,
3aMMChIBATh YPaBHEHUE DUHINTEHHA
g poroaddexra u hopmyity

JUISL «KKpacHOM rpaHulb Goroaddekra,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaQHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOJMOJIOB B OBITY U B TEXHUKE.
Ipumensamo 3axoHbI hoTOdPdeKTa,
ypaBHEHHUE DUHIITEHHA

st potoaddexra, hopmyity

JUISL «KpacHOM TpaHuIlby Gororddexra.
Dopmynuposams TUTIOTEIY

00 yCI0BUAX BOSHUKHOBEHUS
BHyTpeHHETO (hoTodPdekTa

IpU MaJCHUH Ha CBETOJINO]T CBETOBBIX
BOJIH Pa3HOM JUIMHBI.

Hccneoosams siBNeHNE BOZHUKHOBEHUS
¢doTOoTOKa B OCBEIIAEMOM CBETOINOIE,
U3y4HB 3aBUCUMOCTB CHIIBI (JOTOTOKA

B OCBEILIAEMOM CBETOJINO/]IE

OT HAIIPsKCHUA Ha APpYTIOM CBETOAHUOAC,



Uroro no pazneny
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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BBITIOJIHSIOINIEM POJIb HCTOYHUKA CBETA
U UHmMepnpemupo8ams MOJTyYCHHbBIC
pe3ybTaThI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
(OTOTOKA B OCBEIIIAEMOM CBETOJUO/IC
(TOK BO3HHMKAET TOJBKO MPU OCBEIICHUU
€ro CBETOAUOJIOM C JIJIMHOM BOJIHBI,
MEHBIIIEN WIIM PABHOM JIJIMHE BOJIHBI,

Ha KOTOPYIO PACCUUTaH OCBEIIAEMbIi
CBETOJ/IMO/).

Hcnonv3o6ameb CBETOANOBI PA3HBIX
IIBETOB (KpacHbIE, 3€JICHBIC U CUHUE),
1abopaTOpHBIN OJOK TUTAHUS,
MYJIbTUMETP.

Pewams 3anaun Ha porodpdext
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