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HOACHUTEJIBHAS 3AIINCKA

Hacrosmas pabouas mporpamma Kypca BHEYpOUHOU AeATeNbHOCTU «OCHOBBI
bu3MYeCcCKOro SKCIepUMEHTay (J1ajiee — mporpamma) pazpadoTaHa B COOTBETCTBUU C
TpeboBaHUsIMHU (DeIepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEbHOIO CTaHJapTa
cpeanero obmero obpazoanus (ganee — ®I'OC COO) [1, 2] u HampaBieHa Ha
opraHu3aiul 00ydeHusl B (DU3MKO-MATEMATUYECKOM Mpoduie B COOTBETCTBUU C
TpeboBaHusiMH (elepaTbHOM 00pa30BaTENbHOM MPOTrpaMMbl CPEIHETO OOIIero
obpazopanus (POIT COO) [3].

Peanuzanus nmporpaMMbl MOXKET COJICHCTBOBATH JOCTHIKEHUIO 00YUYaIOIIUMUCS
IaHUpyeMbIX  pe3yiabratoB  ocBoeHusi @OOIT COQO, pa3BUTHIO JUYHOCTH
oOydJaromuxcs, (GOPMUPOBAHUIO U YJIOBJIETBOPEHHIO HMX COIMAJIBLHO 3HAYUMBIX
MHTEPECOB W MOTPEOHOCTEH, caMopeanu3anii OOyJaroluXcs 4Yepe3 ydacThe BO
BHEYPOUHOI AesTenbHOCTH. OMHONW M3 BO3MOXKHBIX (DOpPM peanus3aluu MporpaMMbl
aBigeTcs Kpyxkok. [Iporpamma MoOXeT peanu30BBIBaTbCS — 00pa3oBaTeNbHOMN
opraHu3anueldl CcamMoCTOSITEIBHO JIMOO Ha OCHOBE B3aUMOJCHCTBUSL C JAPYTUMHU
OpraHu3alysIMH, OCYIECTRISIONIUMHA 00pa30BaTEeNIbHYIO IEATEIbHOCTD.

[Iporpamma Kypca BHEYpO4HOU JmeaTeabHOCTH «OCHOBBI  (DU3HYECKOTO
AKCIIEpUMEHTa» MpeaHa3HaueHa Jjis peanusanuu B 10—11 kimaccax v HampaBieHa Ha
JOCTHXKEHNE COOTBETCTBYIOIIMUX PE3YNIbTAaTOB, CHOPMYIUPOBAHHBIX B (eaepaabHOM
paboueit mporpamMme 1Mo yueoOHoMy mipeameTy «Duszukay (yriayOraeHHbIA YPOBEHb).

[Tpu uzydyenun Gpu3uku Ha yriIyOJICHHOM YPOBHE pean3alius STUX MPUHIUIIOB
0asupyercs Ha HCIOJIB30BAHUU CAMOCTOATEIHLHOTO YYEHHUYECKOTO SKCIIEPUMEHTA,
BKJIFOYAIOIIIETO, B TOM 4Hucie, paboThl pusnyeckoro npaktukyma. llpu stom tmon
paboTamMu TMpakTHKyMa I[IOHUMAETCS CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOpPOE
MPOBOJUTCSL 1O PYKOBOJACTBY CBEPHYTOTro, OOOOIIEHHOTO BUAa 0€3 TMOIMaroBOn
WHCTPYKIMHU. B pe3ynbrare obecrieunBaeTcsl OBIa/ICHUE O0YJAIONTUMUCS YMEHUSIMHA
MIPOBOJUTH MPSIMBbIC W KOCBEHHBIE M3MEPEHUSI, UCCIICIOBATh B3AMMHBIC 3aBUCUMOCTH
IBYX (PU3WYECKUX BEITUYMH W OCYIIECTBISATH IMOCTAHOBKY OIBITOB IO TPOBEPKE
MPEVIOKEHHBIX TUMOTE3. Bece 3TO crocoOCTBYET NOCTUIKEHHUIO OJTHOM M3 OCHOBHBIX
nene u3ydeHus GU3MKU Ha yPOBHE CPEIHETO OOIIEro oOpa3oBaHUsS — OBJIAJACHUIO

O6y‘—IaIOI_HI/IMI/ICSI MCTOAAMHU CaMOCTOATCIIBHOIO IINIAaHUPOBAHHA MW IIPOBCACHUA



¢u3HUeCKnX  JOKCIIEPUMEHTOB, aHalW3a W  HWHTEpHIpeTanuu  WHPOpPMAINH,
OTIpeIeTICHUS TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yIbTaTa.

AKTyaqpHOCTh peaiu3allid AaHHOW IMPOTpaMMBbI OIPEACIICTCS TEM, YTO €¢
OCBOCHHE TIO3BOJISIET OOYYaIONMMCS Ha TPAKTHUKE O3HAKOMHUTHCS C Pa3TUYHBIMU
(U3HYECKUMH  SBICHUSAMH, SKCIEPUMEHTAIBHO H3YYHTh DPA3IHYHbIC (DU3UUYCCKUEC
3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHYCCKHE 3HAHUS, Pa3BUTh HMCIOIIHECS H
NPHOOPECTH HOBBIE MPAKTUYCCKUEC YMEHUS M HAaBBIKM B 00JIACTH TUIAHUPOBAHWSI,
MOJICOTOBKH, TIPOBEJCHUS, aHAIM3a U MHTEPIIPETAIIUN (PU3HICCKOTO SIKCIICPUMEHTA.

[Iporpamma maer OOyYarOIIMMCS BO3MOYXHOCTH NMPUOOPECTH MPAKTHUCCKUI
OIBIT PabOTHI C JJA0OPATOPHBIM 000PYI0BAHUEM, OBJIAJCTh KOHKPETHBIMU ITPUEMaMHU
MCCIICZIOBATEIbCKOW  JIEATEIIbHOCTH  HAYMHAKOMIETO  (U3HMKa-dKCIIEpUMEHTATOpA,
c(hopMHPOBATh HABBIKK OIICHKH MOTPEIITHOCTEH PE3yJIbTaTOB U3MEPCHHS (PU3UUCCKUX
BeIMYMH. Peamu3amus nporpaMMmbl CO37acT YCIOBHS I (OPMHUPOBAaHUS Y
00yYaroNIXcss HECTAaHIAPTHOTO KPEAaTHBHOT'O MBIIIJICHHSI, CONCUCTBYET Pa3BUTHIO
WHIUBUIYALHOCTH  CYXKICHHH, (OPMHPOBAaHHIO  KYJIbTYyphl ~ OOOCHOBaHUS
COOCTBEHHOT'O MHEHHS ¥ CBOOOIBI €TI0 BBIPAXKEHHUS.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAOIIUMHUCS, KOTOPHIE HMEIOT
MHTEPEC W MOTHBAIUIO K YIIyOJICHHOMY HW3YYCHHIO (H3MKH M MaTEMAaTHKH,
TOTOBSITCSI K YYaCTHIO B OJIMMITMAAAX IMTKOJIBHHUKOB IO ()M3HMKE, B paMKaX KOTOPBIX
IPeyCMOTPEH MPAKTHUECKUN TYP.

[Iporpamma mpecnenyeT He TOIBKO 00pa3oBaTENbHBIC, HO U BOCHHUTATEIbHbBIE
I[N, TIOCKOJIbKY COOTBETCTBYET UJEE OKOJOTH3AIMM W UJee MPUKIATHON
HAIPaBJICHHOCTH, KOTOpBIC, B YHCJIE IPYTHX HJCH, IMOJOXKEHHI B OCHOBY Kypca

¢usuku, nzygaemoro Ha cryneran COO.

BapuaHThl peaju3anuu nporpaMmsl 4 GOpMbI IPOBEACHUSA 3aHATHI

Peanuzammst mporpaMmbl  TIpPENIONaraeT COYETaHHWE PA3NHYHBIX  (HOpM
IPYNNoBoi paboThl (CiylIaHUE JIEKIHM, AUCKYCCHS, MOHTaX SKCIEPUMEHTAIbHBIX
YCTAaHOBOK,  MpoOBeAeHUE  (PU3UUECKUX  M3MEPEHUH  MOojJ  PYKOBOACTBOM
npenojaBatTessl) 1 UHAUBUYaIbHON paOOThI (BBIMOJIHEHUE CAMOCTOATENIbHBIX paboT
u paboT mpakThKyma, 00pabOTKa W HHTEpIpeTalus Pe3ylabTaTOB (PU3HMUECKUX
m3mepenuit). Hcnonb3zoBanne Takux ¢Gopm pabOThl MNOMOraeT pa3BUBATh Yy
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oOyyJaromuxcs, ¢ OJHOW CTOPOHBI, HAaBBIKU BOCIHPHUATHS HOBOM HMH(OpMAIMU TIPU
paznuuHbIX  dopmax €ee TMojJauh, a C JPYrod CTOPOHbI — AaKTUBHOCTb,
CaMOCTOSITEILHOCTh W TBOPYECKOE Hadayio. B  1menom peanusanus JTaHHOU
MPOrpamMMBbl JIOJKHA TOJOKUTEIBHO CKa3bIBATHCA KAaK HA AaKTyaJlu3alydHd 3HAHUM,
YMEHUW M HABBIKOB OOYy4YalOUIMXCS B paMKax UX nOpeanpodeccuoHaibHON
TEXHOJOTUYECKOHN (MH)XKEHEPHOM ) MOJITOTOBKH, TaK U HA COLMAILHOM (OPMHUPOBAHUU
JUYHOCTH O0YYaIOIUXCHI.

[Iporpamma Kypca paccudtaHa Ha 68 4YacoB, B pamMKax KOTOPBIX
peayCMOTpPEHbl Takue (OpMbI pabOT, Kak JICKI[MU, CaMOCTOSTENbHbIE Pa0OThl U
paboThl mMpakTUKymMa. B Xoje caMoCTOSTENbHBIX pPaboT oOydaroniuecs o
KOHTPOJIEM  TIperojiaBaTesIsi  3aKpeIUISIOT  HOBbIE  3HAaHWS, OTPadaThIBAIOT
OTIpENICJICHHBIE yMEHUS M HaBBIKA. PaboThl mpakTHKymMa TOJpa3yMeBarOT
CaMOCTOSITEJIbHOE pEIICHUE OOYYaIOIMMMUCS SKCIIEPUMEHTAIBHBIX (DU3NUECKUX
3amay. Tematuka pabOT MpakTUKymMa U TMOPSIOK HMX CIEJOBAaHUS COOTBETCTBYIOT
CTPYKTYpE TEMAaTHYeCKOro IUTAHMpPOBaHUA (QeAepanbHOi paboueld MmporpaMMbl 1O
yueOHOMY TipeameTy «Du3nkay (yriayOaeHHBIH YPOBEHB).

[Iporpamma paccunTaHa Ha peaqu3alvio B TEUCHUE JBYX JieT o0ydeHuss B 10—
11 xmaccax mpu MPOBEACHUU 3aHATUM OJIMH pa3 B HEACHIO 00beMoM | dac Kaxkioe.
[lo ycMOTpeHHMIO yduTensi MOPSIOK CIEJOBAHUS 3aHITHH MOXET OBbITh W3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKJIIOYCHBI.

Jlommyckaetcs peanu3anus 9acTy MPOTrpaMMBbl B TEUEHHE OJJHOTO y4eOHOTo roaa
— 1 oO0yyaromuxcs ToJbko 10-ro i Tosbko 11-ro kimacca. OgHaKO B 3TOM Cirydae
npu padore ¢ oOyuaromumucsa 11-ro kimacca peKOMEHAYETCS HAUMHATH W3JI0KCHUE
y4e0HOTO Marepuasa ¢ TPOBEACHUS 3aHSATHUH, HAMPABICHHBIX HA OCBOCHHE
OoOydJaromMMHCS OCHOBHBIX TPHUEMOB M METOJOB 00pabOTKH pEe3yJbTaTOB
(GU3NIECKUX M3MEPEHUH W OIEHKH TorpemrHoctei. s sTtoro pekomenmyercs: 1)
npoBecTu B kjacce 3aHsATug Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1athb
Ha joM BbinojgHeHue 3aganuit Ne 2, Ne 4 u No 6 u3 nporpammel 10-To kiacca; 3) B
JajbHEMIIEM CJeaoBarh nporpamMme 11-ro knacca, HCKIIOYUMB W3 HEE, IO

YCMOTPEHUIO YUUTENs, Kakue-nmu0o Tpu 3auatus (Hanpumep, Ne 16, Ne 17, Ne 18).



Bo3moxkHo Takke ocBoeHue oOywarommumucs 11-ro  kimacca  moiaHOM
MIPOrpaMMbl IPHU YCIIOBUU MPOBEJICHUS 3aHIATHH JBa pa3a B HEAENI0 00beMOM 2 Yaca
KaXJ10€.

Pan pabGor mnpakTukymMa (Ha YCMOTpPEHHE YYMTENs) MOXKET ObITh 3aJaH
oOydJaromuMcsi Ha JOM JJisi CaMOCTOSTEIbHOTO BBINOJHEHUS C TMOCIEAYIOIUM

KOHTPOJIEM U 00CYXJEHHUEM MOJYYCHHBIX PE3YyIbTATOB.

B3anMocBs3hb ¢ QpenepajbHoil padoueii mporpaMMoil BOCIMTAHUS

[Iporpamma pazpaborana ¢ y4eToM pekomeHaanui QeaepaibHON padoueit
pOrpaMMbl BOCIMTaHUS. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-MIEAArOTHUYECKHE
0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHOM KATETOpUH 00yUaIOIIUXCS.

[IporpaMmma COOTBETCTBYET TaKUM IIE€JSIM BOCHUTAHUS OOYYarOUIUXCs, Kak
pa3BUTHE JTUYHOCTH, CO3JAHUE YCIOBHUH JJIsI CAMOONPEIEIICHNS U COLIMAIN3ALIUH.

[IporpaMmma CcOOEWCTBYET PEMIEHUIO CIEAYIOIIMX 3aJad  BOCHHUTAHUSA
oOy4JarImMXcs: YCBOCHHE 3HAHUW, HOPM, JIyXOBHO-HPABCTBEHHBIX I[EHHOCTEM,
TpaJULIUNA, KOTOPbIE BBIPAOOTATIO POCCUICKOE 00IIeCTBO; (OPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOUIEHWHW K OTUM HOpPMaM, IIEHHOCTSAM; MpUOOpETeHUE
COOTBETCTBYIOILIETO 3THUM HOpPMaM, LIEHHOCTSIM, TPAJULIMAM COIMOKYJIBTYPHOIO
OMbITA TOBEJEHHUSA, OOIICHUS, MEXKIUYHOCTHBIX M COIMAIBHBIX OTHOIICHUIH,
IPUMEHEHHS MTOJIYYEHHBIX 3HAHUH; IOCTUKEHHUE JINUHOCTHBIX PE3YJIbTATOB OCBOCHHUS
obmreoOpaszoBarenbHOM mporpaMMel 1o pusuke B coorBeTcTBUN ¢ PT'OC COO.

HporpaMMa COOTBCTCTBYCT CJICOYIOIINM OCHOBHBIM HaIIPpaBJICHUAM
BOCIIMTaHMA.

1) TpynoBoe BOCIIUTaHHE — BOCIIUTAHUE YBAXKEHUS K TPYIY, TPYASLIUMCS,
pesyiapTataMm TpyAa (CBOEro W JAPYruX JIOA€i), OpHUEHTalMs Ha TPYIAOBYIO
NEeSTENBHOCTh, TOJY4YeHUE MNPOPECCUU, JUIHOCTHOE CaMOBBIPAKEHUE B
MPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJle B POCCHUHCKOM OOIIECTBE,
JOCTH)KEHUE BBIAAIOLIUMXCSA PE3YJIbTaTOB B MPO(ECCUOHAIBHOU JEATEIbHOCTH.
[leneBbIMH OpUEHTHpPAMH SIBISIIOTCA: (OPMUPOBAHUE OCO3HAHHON TOTOBHOCTH K
MOJIyYEHUI0 MPO(ECCUOHAIBHOTO 00pa30BaHMs, HEMPEPHIBHOMY OOpa30BaHUIO B
TEUEHHE JKU3HU KaK YCIOBUIO YCHEIIHOM MpoQecCUOHATbHOW U OOIIECTBEHHOU

NEeATeNIbHOCTH; TOHUMaHue crnenuduku camooOpa3oBaHus M MPOPECCUOHATBLHON
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CaMOMOATOTOBKM B  MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIECTRBE,
TOTOBHOCTH YYHUTBHCS U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HaHHBIA BBIOOP cdeprl MpodhecCUOHATBLHON TPYJAOBON ACSATEILHOCTH B
POCCUNCKOM OOIIIECTBE C YUETOM JUYHBIX )KU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOECH
CEMBbH, OOIIIECTBA.

2) DKOJIOTMYECKOE  BOCHUTaHUE — (HOPMUPOBAHUE  DKOJIOTHUYECKOM
KyJbTYpPbI, OTBETCTBEHHOTO, O€PEKHOTO OTHOIICHUS K IPUPO/JIC, OKPYKAIOIEH cpefie
HAa OCHOBE POCCHMCKUX TPAJAMIIMOHHBIX TYXOBHBIX IIEHHOCTEHW, HABBIKOB OXPaHHI,
3aIUThl, BOCCTAHOBJICHUSI MPUPOBI, OKpYyKaroiiehd cpenbl. LleneBbiM opueHTHpOM
SBJSIETCS. OCO3HAaHWE HEOOXOAUMOCTH TPUMEHEHUS 3HAHUS EeCTeCTBEHHBIX U
COIMAIBHBIX HAyK JUIsI pasyMHOTr0, OEpEeXJIUBOTO MPHUPOJIOIOIL30BaHUS B OBITY,
OOIIECTBEHHOM TPOCTPAHCTBE.

3) IleHHOCTH HayYHOTO TO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K IMO3HAHUIO
ce0s U Ipyrux JIIoJIel, MPUPOJIbl U 00IIEeCTBa, K MOJYyYEHHUIO 3HAHUN, KAYEeCTBEHHOTO
o0pa3oBaHus C Y4€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTUPAMH SIBISIOTCA: (POPMUPOBAHUE JESITENBHO BBIPAXKEHHOTO
MO3HABATEILHOTO HHTEpeca B 00JacTH (PU3MKH C YYETOM CBOUX WHTEPECOB,
CITOCOOHOCTEH, JOCTHKEHUM; IMOTYyUYCHHE TPEICTABICHUNH O COBPEMEHHON HAyYHOM
KapTUHE MHUpPA, O JOCTHKEHUSX HAYKM U TEXHUKH, O 3HAYCHUM HAYKU B JKU3HU
poccuiickoro oOImiecTBa, 00ECIeUeHUH ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTHUYECKOTO MBINIJICHUS, OMPEICICHNs] TOCTOBEPHON HayyHOW HMHpOpManuu U
KPDUTUKMA AHTUHAYYHBIX TMPEACTABICHUN; pa3BUTUE U NPUMEHEHHE HaBBIKOB
HAOJIOICHNS, HAKOIUICHUS M CcHUCTeMaTh3aluud (HaKTOB, OCMBICICHHS OMbITA B

eCTeCTBeHHO-Hay‘{HOﬁ obiacTn IIO3HAHMHI, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0eHHocTH padOTHI YYUTEJISI IO IPOrPamMme

[Ipu peanuzanuu JaHHOW MPOrpaMMBbl 3aJa4a YUUTENSI COCTOUT B TOM, YTOOBI
CO3/1aTh YCIIOBUS JJIsl YCBOCHHSI 00YyYarOIIMMUCS HOBBIX 3HAHUW, TPUOOPETEHUS UMHU
HOBBIX YMEHHMH M 3aKperyieHUs HaBBIKOB, HEOOXOAUMBIX  JJISI TMPOBEICHUS
(bU3MYECKUX FKCIIEPUMEHTOB U aHAJIN3a MOJIYYEHHBIX Pe3yJIbTaTOB.

Jlns pemieHust 3TOM 3amauv HEOOXOAUMO HalnuuMe B KaOuHeTe (U3UKH

000py/1I0BaHMS, KOMIUIEKTYIOIIUX M PACXOJHBIX MAaT€pUANIOB, TPEOYIOIIUXCS  JIs
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MPOBEICHUS  CAaMOCTOSITEBHBIX paboT ®  paboT mpakTukyma. IlepedeHb
npejuiaraeMeix padbotr cpopMUpOBaH TaKUM O0Opa3oM, 4YTO TMOJTOTOBKA K UX
MPOBEICHUIO HE JIOJDKHA BBI3BIBATH CYIICCTBEHHBIX 3aTPyIHCHUNA — BCC
HEOOXOIMMOe I pealu3allid TPOrpaMMbl, KaK TPaBHIO, JUOO HAaXOMWUTCS B
kaOuHere (PU3UKHU, TMO0 JOCTYITHO B MOBCEIHEBHOM OBITOBOM OOUXO/IE.

[lepen HayagoM 3aHATHH YYHUTETIO PEKOMEHIYETCS  CaMOCTOSTEIBHO
BBITIOJTHUTh BCE TCOPETUYECCKUE 3aJIaHUs, CAMOCTOSTEIbHbIC Pa0dOTHl M PadOTHI
NPAaKTUKyMa, KOTOPBIC JIOJDKHBI OYTyT BBITOTHATE OO YYArOIIHECs. ITO JACT YUUTEITIO
BO3MOXXHOCTh HE TOJBKO BBISBUTH BO3MOJKHBIC TEXHUYECKHE NPOOJIEMBI, HO H
NOJIYYUTh KOHTPOJBHBIC PE3YJIBTaThl HM3MEPCHHMH W HMX O00pabOTKH, KOTOpPBIC
MOHAJIOOATCS JIIs  JallbHEHIICH TIPOBEPKU MPABHILHOCTH BBITOJIHCHUS padoT
00yJaromuMHCS.

[TockonbKy OJHHMM W3 TJABHBIX PE3YJIbTATOB pPa0OTHI YYUTENIS B paMKax
BHEYPOUHOM JEATEIbHOCTH SABIISIETCS JIMYHOCTHOE Pa3BUTHE O0YUaIOIIMUXCS, YIUTEIIO
pPEKOMEHyeTCs MPU MPOBEACHUM 3aHSATUN 1O MpOorpaMMe aKTUBHO y4acTBOBATh B
NESTENBHOCTH  OOYYarOIIMXCS,  KOHTPOJUPOBATH  XOJA  BBIMIOJIHEHHS MMM
AKCIIEPUMEHTATBHOM pPabOThl, HAMpPaBIATh M KOPPEKTUPOBATh WX JIEUCTBHS,
CBOCBPEMEHHO  YKa3blBaTh Ha OIIMOKA W  HEIOYEThl, IMOJCKAa3bIBaTh U
JEMOHCTPUPOBATh TPABUWIBHBIE CIOCOOBI BBIMOJTHEHUS MPAKTUYECKOW padoThI,
o0CyXXJ1aTh TPUYMHBI U BO3MOKHBIE TIOCTIEICTBUS JOMYyCKaeMbIX omnook. Bo Bpems
3aHATHI HEO0OX0UMO MOJIEPKUBATh T00pOXKETaATSIIHHYIO aTMochepy
COTPYIHUYECTBA.

Yyutento ciemyeT y4MTBIBaTh, UYTO JIOTUKA OCBOCHHS  MPOTPaMMBI
MpearnoiaraeT MocjieoBaTeIbHOe M3YyUYCHHE MaTepuaja — CHavajla OO0ydJaromnruecs
JIOJIKHBI OCBOUTH 0a30BBIC MPUEMBI M METOJIbI MPOBEACHUS (HU3HUESCKUX N3MEPECHHM
1 00pabOTKH MOTydaeMbIX PE3YIbTaTOB, a V)K€ 3aTEM MPUMEHSTh UX Ha MMPAKTUKE TI0
CXEM€ «OT MPOCTOTO K CIOKHOMY». [loToMy mpuMepHas cxema MpOBEICHUS 3aHATHMA
10 IPOrpaMMe MOKET OBbITh CJIEAYIOIIEH:

1) 00BbSICHEHNE TEOPETUUECKOI0 MaTepHalia 1o TeMe;

2) MOATOTOBKA K BBITIOJHEHUIO CAMOCTOSITEIBHON padOThl WM PabOThHI
MPaKTUKyMa — OOCYXKJ€HUE 3aJlaHus, YCTPOMCTBA IKCIEPUMEHTAIHHONW YCTAHOBKH,
HEOOXOIMMOTO TEOPETUYECKOTO MaTepuana, TMPUEMOB W METOJOB  MPSIMBIX
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AKCIIEPUMEHTATBHBIX U3MEPEHHH, CITOCOOOB X 00PAOOTKU U OLIEHKU MOrPEIIHOCTEN
U3MEpPEHUN;

3) NPOBEJICHUE CaMOCTOSATENbHOM pPabOThl WM pPabOThl MpPaKTUKyMa,
KOHTPOJIb IPABUJIBHOCTH MTPOBEACHUS U3MEPEHUM;

4) 00paboTKa TMOJYYEHHBIX DKCIEPUMEHTAIbHBIX JAaHHBIX, OIICHKa
IIOI'PEITHOCTEN;

5) o0cyxeHue pEe3yIbTATOB 00paboTKu MOJTYYEHHBIX
HKCIIEPUMEHTATBHBIX JAaHHBIX U MPOBEPKA UX MPABUIBHOCTH.

B cnydae HexBaTKM BpeMEHM Ha peajM3aliio B Kiacce MyHKTa 4 JaHHOU
CXEMbl PEKOMEHAYETCSl MPEJIOKUTh 00YyYarOUIUMCsl BBIMOJIHUTH COOTBETCTBYIOIIHE
JIEUCTBUSL JOMAa, a MYHKT 5 peaqu3oBaTh B Hayaje CIEAYIOIIEero 3aHsATUs, JIHOO
OpOBECTH  HEOOXOIMMbIE  OOCYXXIeHHUs ¢  OOydaloluMucs B TOpSAJIKE

WHUBUTYaJTbHON PaOOTHI.

COJIEP)KAHME KYPCA BHEYPOUHOW JEATEJIBHOCTH «OCHOBBI
®U3NYECKOTO DKCHEPUMEHTA (®U3UKO-MATEMATHUYECKHIA
MPO®UJIb)»

10 KIJIACC

3ansTue 1. [lorpemHocTH B 3KCIIEPUMEHTE

Jekuyua «llorpemnoctn npsIMbIX wu3MepeHui». OOCykmaeTcs mpupoaa
BO3HUKHOBEHUS MOTPEIIHOCTEN, METOJIBI UX MUHUMH3AIMU U OLICHKH.

Jekuyusa «IlorpenmtHOCTH KOCBEHHBIX M3MeEpeHUi». OOCYXKIaloTca METOABl |
IIpUEMBbl  OLUEHKM TMOTPEIIHOCTEM  KOCBEHHBIX H3MepeHuu. Hcnoavsyemovie

mamepuanvl: [4], 4acThb 1.

3ansaTue 2. OueHKa NOrpemHoCTel NPAMbBIX 1 KOCBEHHBIX H3MepPeHN I
Camocmoamenvnaa paooma «OLeHKA MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUN

10 PE3YJAbTaTaM MPSIMBIX U3MEPEHHIN».



3anaTne 3. Ycpeanenue H3MepeHUil. Cayuaitnas
norpemHocTs. Kunemaruyeckune u3mepeHus

Jekyua «CiydaiiHble IOrpeIHOCTH». B COOTBETCTBUHU ¢ YPOBHEM MOATOTOBKH
oOy4aromuxcs U AOCTYIHBIM 000pYyJIOBaHUEM MOXET OBITh MPOBEJEHA OJHA U3 JABYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3adanue. OnpenenuTe ¢ MaKCUMaJIbHONH TOYHOCTBIO CPEAHIOI0 CKOPOCTh
JIBUKEHUS 3€pHBIIIKA MIlIeHa B OyTHUIKE C BOAOK.

Obopyoosanue. 1lmieHo, HamNONHEHHAas BOJOM IulacTUKOBas OyTbUIKA  C
OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JINHEHKA.

Kpamkoe onucanue pewenus. IlpoBoautcs cepust SKCHEPUMEHTOB IO
MU3MEPEHUIO C MTOMOIIBI0 CEKYHI0MEpa BPEMEHH MPOXO0XKICHUS 3€PHBIIIKOM IIIEHA B
TOJIIIE BOJBl HEKOTOPOTrO (PUKCUPOBAHHOTO PACCTOSHMUSI BIOJIb BEPTHKAIH.
Bbuucnsiercst cpenHee BpeMs JBMKEHHA 3epeH. PaccuurthiBaeTcs  cpenHss
YCTaHOBUBIIASICSI CKOPOCTbH 3TOr0 JBMKEHMS. OLIEHNBAETCS] IOTPEIIHOCTb.

Onucanue cxodxceli pabomsl NpaKmMuKyma: BCEPOCCUICKas OJUMIIHNAAA

IIKOJIBHUKOB 110 (pU3HKE, peruoHAIBHBIN 3Tan 2023 1., 3amaya «IimeHo u BA3KOCThY»

[9, 10].
Ilpakmuxym Ne 2

3adanue. CobGepute yCTaHOBKY JJIA 3allyCKa IIapuKka B TOJET ¢ HEKOTOPOil
BBICOTHI C ()MKCHPOBAHHOW TOPU3OHTAIBHOW HadadbHOM CKOpocThio. Mccmemyiite
3aBUCUMOCTh BEPTUKAIBHOM M TOPU3OHTAIBHOM KOOpAMHAT IIapHKa IpPU IOJETE.
OnpenenuTe CKOPOCTh MIapHKa B HaYaJle MOJIeTa.

Obopyoosanue.  CTampHON  MIAPHK, IYCKOBOE  YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOTO MPOQUIIsi, MAarHUT HEOJIUMOBBIN, J1BA CTAJIbHBIX IIAPHUKA), IITATHUB C
Janko U My(Toil, MasIpHBIA CKOTY, PYJIETKA, KOMMMPOBAJIbHAS Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcsi cOOpKa MyCKOBOW YCTaHOBKH.
[IpoBoauTCS cepusi KCOEPUMEHTOB MO 3alyCKy MIApUKA B IOJET U H3MEPECHUIO
KOOPAWHAT MaJICHUs IIapUKa OTHOCUTEIBHO TOUKHU cOpoca. [1o moiy4eHHbIM JaHHBIM
pacCUUTHIBAETCS HAYaAJIbHASI CKOPOCTH MOJIETA IIApUKa.

Onucanue cxooiceti pabomsl NpaxmuKyma: MEXKIYHapOJHas OJMMIIMAAA IO

skcnepuMeHTaibHol pusuke 2021 r., 3agaua «[lymka» [11].
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3ansTue 4. [Ipocreiilnne reoMeTpu4YecKue M3MepPeHUs

Ilpakmukym

3aoanue. Onpenenute ¢ MaKCUMaJIbHOM TOYHOCTHIO TOJIIMHY MPOBOJIOKH U
BHEIIHUHM JTUAMETpP UTJIbl, IUIOU[aJb HAPUCOBAHHOW HA JHcTe OyMaru Gurypsl, 00beM
Opycka. O1ieHHuTe MOTPEIIHOCTH.

Obopyoosanue. IlpoBosioka, Wrjia OT IMIMpHUIA (CO CTOYEHHBIM OCTPUEM),
n300paxkeHue (Urypsl CI0KHOM (OpMbI Ha pa3IMHOBAHHOM KBajgparamu Oymare,
JIEPEBSIHHBIN OpYCOK, TUHEHKA, INTAHT€HUUPKYIIb.

Kpamxkoe onucanue pewenus. IlpoBoasiTcss n3MepeHUs: TOJMIIMHBI TPOBOJIOKHU
MeTOJIOM psifioB. [IpoBOAMTCS M3MEpEHHE AMAMETpPa UIJIbl METOJOM MPOKATHIBAHMUS.
[IpoBoauTcst U3MEpeHue iomaan GUrypbsl METOAOM MOJCYETa TUIOMIAAN 10 KIIETKaM
CeTKU u3BecTHOro mara. [IpoBogutcs usmepeHue rabapuToB Opycka M BBIYHMCIICHUE
ero oObema. OLEHHMBAeTCsl MOIPEUIHOCTh HM3MEPEHHbIX BenuuuH. I[IpoBoguTcs

IMPOBCPKaA IMPAaBUJIBHOCTH U3MCPCHUS AUAMETPA UTJIbI C IIOMOIIBIO IITAHT CHITUPKYJILA.

3ansatue 5. I'padukm >KcCnepuMeHTAJBHBIX 3aBuUcHMOcTel. I'paduueckas
00padoTKa JTaHHBIX
Jekuyua «Odopmienne TpadUKOB OSKCIEPUMEHTATBHBIX 3aBHCHUMOCTEH.

I'paduaeckas oOpaboTKa TaHHBIXY.
OOcyxnaroTcs OCHOBHBbIC TMpaBuia OQOopMIIEHHUS TpadHUKOB 3aBHCHUMOCTEH

(du3nuecKnX BETUYNH IPYT OT JIpyTra.
Camocmoamenvnaa padboma «lloctpoenune rpaduKoOB B COOTBETCTBHH  C
M3YYCHHBIMH MPABWIIAMU C UCIIOJIb30BAHUEM TOTOBBIX TAOJHIT C TAHHBIMI.
Hcnonvzyemvle mamepuanvl: MeTOAUYECKHE pekoMeHnmanuu LleHTpanbHOl
MPEIMETHO-METOIMYECKON KOMHUCCHUHU TIO0 OIEHWBAaHWIO odopmieHus TpadukoB Ha

MPAKTUYECKUX TypaX BCEPOCCUMCKOMN OJIMMITUA/IbI IIKOJIBHUKOB 1O (pusuke [12].
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3ansaTue 6. O0padoTKa HeJUHEHHBIX 3aBUCHMMOCTEN: JIMHeapu3auusi, Moac4YeT
IVIOLAAH IO rPauKoM, OCTPOEHNE KAacaTeIbHbIX K rpaguKy

Jexkyua «JIuHeapusanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM U Apyrue
rpadguyeckre crnocoObl 00pabOTKU TaHHBIXY.

OO6cyxnaeTcss  METOA  3aMEHbl  MEPEMEHHbIX  IpU  JIMHEApU3alUH
AKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN. OOcyxknaeTcs (pU3MYeCKUid CMBICT IUIOUIAAU

noJ1 rpauKoOM U YIJI0BOTO KO3 PUIIMeHTa KacaTeabHOU K rpaduKy.

3anaTue 7. MHWN3mMepeHue 3aBHCHUMOCTH KOOPAMHATHI TPAaHUIBI 00JACTH
HAMOKAaHMUsI OT BpeMeHU. JInHeapu3zauus 3aBHCUMOCTH

Ilpakmukym

3aoanue. BeipexbTe U3 OyMaxkHOU candeTku JeHTy JiuHOM 30 cM U HIUpUHOIN
2-3 cm. Onyctute KoHel] OYMa)KHOW JIEHTHI B BOJY M BKIIOYHTE CEKYHIOMED.
N3yunTe 3aBUCHUMOCTb KOOPJWHATHI TpaHUIlbl 00JIACTH, MPOMUTABLIEHCS BOJOW, OT
BpEMEHH.
Omnpenenute XapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. CekyHInoMep, OyMakHbIe candeTku, pyjieTka, yamka [leTpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO HM3YYCHUIO JIBUKCHUS
TpaHUIIbl HAMOKaHUS OyMaxkHO# candetku. Mcnonp3yeTcs: 3aMeHa mepeMeHHbIX s
JUHEapu3aluyd  3aBUCUMOCTH UM TIOCTPOCHHUS JHUHEHHOro rpaduka, KOTOPHIM
BIIOCJIEJICTBUH MO3BOJISIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxodiceti pabomsl npakmukyma: [5], 3anaua Ne 32 «Hamokanue

TKaHH».

3ansaTue 8. U3ydyeHue ynpyroro rucrepesuca

Ipakmukym

3aoanue. 3akpenure ¢ TOMOINBIO 3a)KMMa JIMHEWKYy Ha crone. [IpoaeHbTe
JY’)KKY 3aXKUMa B KOJIbIIO OAHKOBCKOW PE3MHKHU. 3alleNUTe KPIOUKOM JAMHAMOMETpa
KOJIBLIO pE3MHKU. MI3MepbTe 3aBUCUMOCTD JUIMHBI PE3UHKHU OT PACTATUBAIOLIECH CHUIIBI
pu Harpyske (pactsikeHun) u pasrpyske. [Iposeaute uzmepenus ¢ marom B 0,5 H,
MIpU KaXJ0M u3MepeHuu aenaiite 3anaepxky B 30 c. [loctpoiite rpaduk n3MepeHHOU

3aBUCUMOCTH, ONUIIUTE €€ xapakrtep. Crenaiite NPEeANONOXEHUS O MPUUYUHAX
12



HaOIro1aeMoi 3aBUCMMOCTH. PaccuMraiite, B KakuX Ipenenax JEeKUT KodP(UIHEeHT
KECTKOCTH PE3MHOBOTO KoJbla. VCmonb3ys NOTydeHHBbIC JaHHBIE, paccuuTailTe,
KaKyI0 SHEPTHUIO MOTJIOTUIIA PE3NHKA 32 BpEMs ITPOBECHUS H3MEPECHUH.

Obopyoosanue. JIuHeika, 3aKUM, JTUHAMOMETp C MpeaesnoM usmepeHuit 5 H,
PE3UHOBOE KOJIBIIO (pe3UHKA JiJisi 0AHKHOT), CEKyHIOMED.

Kpamxkoe onucanue pewienus. BeITIOTHSAETCS OMBIT MO U3YYCHUIO 3aBUCUMOCTH
CHJIBI YIPYTOCTH PE3MHOBOTO KOJIbIA OT €r0 JUIMHBI MPHU IMMOCTETICHHOM yBEINYCHUH
M TIpH TIOCTETICHHOM YMEHBIICHWH pacTATHBaromield cuibl. HaOnromaercs siBieHHe
yIpyroro rHcTepe3uca. JIBe TMONy4eHHbIE OKCIIEPHUMEHTAIbHBIE 3aBUCUMOCTHU

HAHOCATCA Ha OAUH rpa(bm(. HpOBO)II/ITCSI dHAJIN3 ITOJIYYCHHBIX PC3YJIbTATOB.

3anarne 9. Haxo:kaeHnme ™Macchbl JMHEHKH M IINPUIA ¢ T[OMOUIbIO
YPaBHOBEIIMBAHMSI pblUyara

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHONM TOYHOCTBIO MacCy HINPHIIA U Maccy
JINHEVKH.

Obopyoosanue. npun o0bemom 20 M1, TUHEHKA, CTAaKaH ¢ BOJIOM.

Kpamkoe onucanue pewenus. K KOHIly JTUHEHKH, KOTOpash UCIOIb3YETCS B
KauecTBe pbluara, mojABelIMBaeTCs Wnpul. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OMOPBhl YPaBHOBEUIEHHOTO phluara OT oObeMa Bonabl B mmpuie. I[lo
MOJIYYEHHBIM JJAHHBIM ONPEAEIISIIOTCS Macca MIPULA U Macca JIMHEUKU.

Onucanue cxoodceii pabomel NpaKmMuKyma: PETHOHAIbHBIA 3Tall OJUMIIAA]IBI
uM. JIx. K. Makcemna o ¢usuke, 2014 r., 8 knacc, 3agada «HegecTtpykTuBHBIN

aHaJInu3)».

3anusatue 10. U3mepenue ko3pPpuuueHTa IHEPreTHHECKNX MOTEPh NMPHU OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ipaxkmukym

3aoanue. TlpoBenure uccieAOBaHWE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapuKa
MOCJI€ COYJIapeHHs C TOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. [IpoBeaute onbIT 11st

ABYX THUIIOB HIAPHUKOB. Onpez[eJmTe XapaKTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk i1 HACTOJBHOIO TEHHHMCA, PE3WHOBBIM IIApHUK
«TIOTIPBITYH», PYJIETKA, MAJISPHBIN CKOTY.

Kpamkoe onucanue pewenus. 1IpOBOOUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa IIapvKa IOCJIE COYIapeHHs C MOBEPXHOCTHK) TOPU30HTAJIBHOIO CTOJIA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3Mepenust nmpoBoasTCs il ABYX THUIIOB IIAPUKOB.
JInst pe3ruHOBOro MapuKa 3aBUCUMOCTH SIBISIETCS MPSIMOM MPONOPLMOHAIBHOCTBIO,
JUISl IapUKa OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTD HE SIBJISIETCS] TAKOBOM.

O6CY)KII2[IOTC$[ BO3MOKHBIC ITPUYUHBI ITIOJTYUYCHHBIX PC3YJIBTATOB.

3ansaTue 11. OnpenesieHne TeNJI10eMKOCTH TBEPAOTro Tesa Ilpakmukym

3adanue. OnpenenuTe ¢ MAKCUMaIbHOM TOYHOCTHIO TETIIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3suk maccoir 50 1, crakan oobemom 0,2 1 ¢ BOJOH
KOMHATHOM TeMIIEpaTyphbl, EMKOCTb C TOpsuei BOJOW, /IBa TepMOMeTpa, canderkH,
NOJHOC, HHTb.

Kpamkoe onucanue pewenus. IIpoBOIUTCA  ONBIT 1O  HU3MEPEHUIO
TEIJIOEMKOCTH TPy3MKa METOJAOM IIEPEHOCAa €ro W3 XOJOAHOM BOABI B TOPSAYYIO.
OueHuBaeTcss HM3MEHEHUE TEMIEPATYphl XOJOJHOW BOABI 32 CYET IMOJIY4YEHUS

KOJINYCCTBA TCIUIOTHI OT IrOopA4YCro rpysmuka.

3ansatue 12. U3mepenune TemmepaTtypbl PyK J3KCIEPHMMEHTATOPA M JABJICHUS,
KOTOpPO€E MOIYT CO3/1aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Omnpenenure BHyTpeHHee ceueHue TpyOku. Ilomcoegumnure K
mnpuny oobemMom 20 M TpyOKy C NMOMEHIEHHOM B HE€ Karuied BOJBI. 3a)KMUTE
LIIPUI B JIAJIOHAX U HarpeBaiiTe ero TakuM oOpa3oMm B TeueHue 5 MUHYT. 3mepbTe
nepeMelleHre Kamm 1o Tpyoke. Mcmonb3ys mnojydeHHbIE JaHHBIE, OLEHUTE
TEMIIEpaTypy PYK 3KcrepuMeHnTaTopa. 2) Jloxkaurech, KOrja LINPUIl CHOBA MPUMET
KOMHATHYIO0 TeMmIiepatypy. BayBasi Bo3ayX B CBOOOJHBIN KOHEI TPYOKH, U3MEPHTE
MepeMeIlleHre Kaluli TMpU MaKCHUMalbHOM JaBJICHMHM BO3/yXa, CO3/1aBa€éMOM Ha
KOHIIe TpyOku. Mcronb3ysl moiyyeHHbIe TaHHbIE, OLICHUTE JaBIEHHE, KOTOPOE MOTYT

CO30aTh JICTKHEC DKCIICPUMCHTATOPA.
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Obopyoosanue. npun oobemMoM 20 mi, TpyOka OT MHQY3MOHHON CHCTEMBI,
BOJIa, TUHENKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuiry oo6bemom 20 M1 HOJICOSTUHSIETCS
TpyOKka ¢ TmoMelnieHHOW B Hee Kamed Boabl. Illnpuilr HarpeBaeTcss pykamu,
U3MepseTcs nepeMenieHne Kamim no Tpyoke. Ha ocHOBe JaHHBIX O CEUEHUH TPYOKH
1 00beMe BO3[yXa B LINPHULIE PACCUUTHIBAETCS TEMIIEpaTypa PyK SKCIEPUMEHTATOPA.
2) Hcnone3ys Ty K€ YCTAaHOBKY, SKCIEPUMEHTATOp CO3[a€T JaBJIEHUE BHYTPH
cBoOOgHOrO KoHua TpyOku. Kamns Boael mepememiaercs mno Tpyoke. Ha ocHose
JAHHBIX O €€ CMEIICHUM OLICHMBAETCS JIaBJIIEHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
HKCIIEPUMEHTATOPA.

Onucanue cxooxcei pabomsl npakmuxkyma: 1) 3aKIIOUYATEIBHBIN 3TaIl
BCEPOCCUNCKOMN OMMMMUAJbI MKOILHUKOB, 2023 1., 10 knacc, 3agaya «HaceimeHHbIH

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IpdexTuBHbIi KOIPPUIUEHT KECTKOCTH cucTeMbl. OnpeneneHue
moayJsi FOHra npoBoJioku ¢ noMoubi0 peryara. OnpeaesieHue npeaesna ynpyroi
nepopmManuu

IHpakmukym

3aoanue. OmpenenuTe ¢ MaKCUMaJIbHOH TOYHOCTBIO MoOAydb FOHra
ITPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ IByMsl Tanmkamu, TMPOBOJIOKA, JIMHEHWKA JepeBIHHAS
nHOM 50 cM, rpy3sl Maccoit o 50 r, ABa KaHIEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JIuHelKka MOABEIMBAETCA HA IMPOBOJOKE Tak,
YTOOBI TIOJYYMJIICS CUIILHO HEPaBHOIUICUUH phiuar. bimkHU K TOUKe MoBeca KOHeIl
TOPU30HTAIBHOM JINHEMKHU ONHMPAECTCA CHHU3Y HA JAIKy mratuBa. K Apyromy KOHIy
JIMHEVKHU TOJBEIIMBAIOTCA Tpy3bl. M3MepsieTcs 3aBUCUMOCTh CMELICHHS KOHIA
JIMHEVKH, K KOTOPOMY ITOABEIIMBAKOTCS I'Py3bl, OT UX CyMMapHOW Macchl. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUYECKUX IMAPAMETPOB YCTAHOBKH PACCUUTHIBAETCSA
Moyib FOHra npoBosoku.

Onucanue cxooiceti pabomsl npakmuxyma. [6], 3amada Ne 9.30.
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3ansitue 14. U3mepenue ko3 (pPpuuueHTa MNOBEPXHOCTHOI0 HATHKEHUS METOI0M
OTpbIBA

Ilpakmukym

3aoanue. IlpuaymaiiTe cmoco0 u3MEpEHUs] CHUJIbI, KOTOPYIO Tpedyercs
MPWIOKHUTh K MPOBOJIOYHOW paMKe JJI TOr0, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [lpoBenuTe OSKCHEPUMEHT U OUEHUTE KO3(PPUIMEHT MOBEPXHOCTHOIO
HATSKEHUS BOJIbI.

Obopyoosanue. KioBeta mupokasi ¢ BOAOU, MPOBOJIOKA, BEChI, HUTb.

Kpamkoe ONnUCAHue peulerHuAl. HpOBOI[I/ITCH OIIBIT IO UBMCPCHUTIO CUJIBI OTPbhIBA
HpOBOHO‘IHOﬁ PaMKH OT IMOBCPXHOCTU BOABI IIPU PA3JINYHBIX IICPUMCTPAX PAMKHU.

[IpoBoauTcs oneHka k03P huIMeHTa MOBEPXHOCTHOTO HATSKEHUsl BOJbl. Onucanue

cxooicell pabomul npakmuxyma: [7], 3amada Ne 331.

3ansaTue 15. OmnpeneseHue TOYKHM POChl. 3HAKOMCTBO C JJIEKTPUYECKHM
KOH/JICHCATOPOM

Ilpaxmukym Ne 1

3adanue. O1ieHUTE BIAXKHOCTH BO3/IyXa B KOMHATE.

Obopyoosanue. IIpoOupka CTEKITHHAS, MAICHBKHE KYCOUKH JIbJa, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIaBJICHUS HACHIIIIECHHOTO 1Mapa BOABI OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B mpoOupKy ¢ BOJOH MOCTENEHHO JO0aBIISIOT
KYCOYKH JIbJa U JOKUAAIOTCSI MOMEHTA BBICTYIUUICHUS Kalellb POChl HA TOBEPXHOCTH
npoOupku. [lo monydeHHBIM JaHHBIM O TEMIEPAType TOYKE POCHI C IMOMOIIBIO
TaOJIUIIBI 3aBUCMMOCTH JIaBJICHUS HACBIIIEHHOTO TIapa BOJBI OT TEMIIEpPaTyphl
ONpeIeIIAeTCS] OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa B KOMHATE.

Onucanue cxooceit pabomsr npaxmuxyma: [8], rmaBa Ne 3, maGoparopHas
pabota Ne 9.

Ipakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMaJbHOM  TOYHOCTBIO  OTHOIICHHE
ANEKTPUUYECKUX EMKOCTEN JBYX KOHJIEHCATOPOB.

Obopydoganue. 1Ba  BIEKTPOJUTHUYECKUX  KOHAEHCATOPA,  BOJBTMETP,

OaTapeiika, COeJMHUTENbHbBIE TPOBO/IA.
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Kpamxkoe onucanue pewenus. 1IpoBOAUTCA ONBIT MO 3apsiKe KOHJEHCATOpa
OT JpYroro 3apaHee 3apsyKEHHOro KoHaeHcaTopa. M3mepsioTrcs HampsskeHUs Ha
KOHJIEHCAaTOpax 10 W mocie MNoAkiatoueHuil. OueHuBaeTcs OTHOUIEHUE EMKOCTEH
KOHJIEHCATOPOB.

Onucanue cxodiceti pabomsi npaxmukyma: [6], 3amaya Ne 10.22.

3ansaTue 16. U3yyeHue npouecca pa3psiiku KOHJAEHCATOPA

Ilpakmukym

3aoanue. V3yunte 3aBUCUMOCTbH HAIPSKEHUSI HA KOHJEHCATOpE OT BPEMEHH
npu ero paspsnke. Onpenenure eMKOCTh KOHJIEHCATOPa.

Obopyoosanue. INEKTPOIUTUUYECKUN KOHJIEHCATOp, BOJBTMETp, Oarapeiika,
CEKyH/I0Mep, COeIMHUTEIbHBIE TPOBOJIA.

Kpamkoe onucanue pewenus. IlpoBonuTcs U3MepeHUE 3aBUCHUMOCTH
HaIpSDKEHUST Ha pa3pspKaroleMcsl KOHAEHCATOpe OT BpeMeHHU. JlemaeTcss oleHka
€MKOCTH KOHJEeHcartopa. B kauecTBe cOnmpOTHBIEHUS A pa3psAlKU KOHJEHcATopa
BBICTYNAET BHYTPEHHEE CONPOTUBIIEHUE BOJIBTMETPA.

Onucanue cxoxcei pabomer npaxmuxyma: [5], 3amaga Ne 10 «U3yuenue

cBeToino1a» (4acth Ne 1).

3anstue 17. OnpenesneHue yaejJbHOr0 CONPOTHUBJICHUSI MAaTepPHAJIa MPOBOJOKH

Ilpakmukym

3aoanue. Onpenenure yAaeiabHOE CONPOTUBICHUE TPOBOJIOKH.

Obopyoosanue. JIBa MynbpTuMeTpa (B peXMME BOJBTMETPA U aMIEPMETPa),
COeIMHUTENbHBIE TPOBOJIA, OaTapeiika, 00pa3iibl MPOBOJIOKH, JIMHEIKA, MHUKPOMETP.

Kpamxoe onucanue pewenus. Wccnegyemas MNpPOBOJIOKA COEAUHSIETCS
MOCJIeIOBATENIbHO C aMIIEPMETPOM UM MoJKIro4aeTcss K Oartapeiike. I[lapamnensHo
Y4aCTKy MPOBOJIOKM TMOJAKJIIOYaeTcsl BOJAbTMETp. W3 OTHOIIEHWS MOKa3aHU
MpUOOPOB PACCUUTHIBAECTCA COMPOTHBJICHUE YYaCTKAa IPOBOJIOKH, IIOCIE YEro
M3MEPSIOTCS] €T0 TeOMETPUUECKUE pa3Mephl. M3 moimyyeHHbIX TaHHBIX OMPEeseTCs
yAEJIbHOE COMPOTUBIICHHE MaTepHuaia, U3 KOTOPOro U3roTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceii pabomsl npakmuxkyma: MeXIyHapoaAHas OJuMIuUaza 10

aKcrepuMeHTaabHOM duzuke 2022 r., 3aga4a «Majgoe COpOTUBICHUE.
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3anaTne 18. MH3mepeHnmue BOJIbT-AMIICPHON XapaKTEePUCTUKH
NOJYNIPOBOJHUKOBOI0 THO/AA

Ilpakmukym

3aoanue. VI3meppTe 3aBUCUMOCTh CUJIbI TOKA, IPOTEKAIOIIETO Yepe3 U0, OT
M0/IaBa€MOr0 Ha HEro HampspkeHuss (B OpsIMOM M OOpaTHOM HAINpaBJIEHUM).
[TocTpoiiTe rpaduk BOJIbT-aMIIEPHOIN XapaKTEPUCTUKH TUOA.

Obopyoosanue.  BoIbTMETp, aMIEpMETP, COEAUHUTENIbHBIE  IPOBOJA,
NOJYIPOBOAHUKOBBIN MO, MaKeTHAas IJ1aTa, IEPEMEHHbBIN pe3ucTop, Oarapeiika.

Kpamxkoe onucanue pewenus. IIpoBoAUTCS SKCIEPUMEHT 10 U3Mepenuto BAX
JIM0J1a B MPSIMOM U 0OOpaTHOM HAaIpaBICHUU.

Onucanue cxooceil pabomst npaxmuxyma: [8], rmaBa Ne 4, nmaboparopHas
pabota Ne 9.
11 KJIACC

3ansaTne 1. OneHka BeJUYHMHBI TOPU30HTAJIBLHOM COCTABJIAOINEH MATHUTHOM
HHAYKIUM MATHUTHOTO MoJst 3eMJin

IHpakmukym

3adanue. OnueHUTE MOIYJb TOPU3OHTAIBHON COCTABISIIONICH BEKTOpa
MAarHUTHOM MHIAYKIIMU MAarHUTHOTO OIS 3EMIIH.

Obopyoosanue. Kowmmac, conenoun (muamerp 10 cm, 150 BuTKOB),
1a00paTOPHBIA OJOK MUTAHUS, TPAHCIIOPTHD.

Kpamkoe onucanue pewenusi. 1IpoBoguTCS SKCIEPUMEHT IO ONPEACICHUIO
MPOCTPAHCTBEHHOW  OpPUEHTAllMM  BEKTOpa  MHAYKUMA  MarHUTHOTO  MOJS,
CO3/1aBa€MOT0 Ha OCH COJICHOMJA MPHU CYHEPHO3ULIUHU MArHUTHOTIO MOJI 3eMJIU U
MAarHUTHOTO MOJIs COJIEHOUA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKax cosieHouaa. [1o
ATOM 3aBHCHUMOCTH ONPENECIAECTCS MOAYJb TOPU30HTAJIbHON COCTABIISIFOIIEN BEKTOpA
MAarHUTHOM MHJYKIIMM MAarHUTHOTO MOJIsT 3eMIIH.

Onucanue cxodxceti pabomer npakmuxyma: [8], rmaBa Ne 4, maGopaTopHas
pabota No 12.
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3anaTue 2. H3mepeHue 3aBHUCHUMOCTH BEJUYMHbI MATrHMTHON HWHAYKIHMH
MATHUTHOI'0 MOJI MATHUTA OT PACCTOSTHUS

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTh BETUYUHBI MATHUTHOW UHAYKIIUU MarHUTHOTO
MOJIsl MOCTOSSHHOTO MAarHuTa Ha €ro MpoOJIOJbHOW OCH CHUMMETPUHM OT PACCTOSAHUA
MEXY UEHTPOM MAarHuTa U TOYKOM U3MEPEHUM.

Obopyoosanue.  CmapTpoH ¢  NPEeAyCTAaHOBICHHBIM  MPOTPAMMHBIM
obecrieueHUEM IS M3MEPEHHS BEJIUYUMHBI MArHUTHOTO TOJISA, IHJIWHIPUYCCKUM
MAarHuT, JIMHEWKA, MAJIIPHBINA CKOTY.

Kpamxkoe onucanue pewenus. C MOMOIIBIO TaTYNKOB cMapThOHA TTPOBOIUTCS
IpsIMOE€ M3MEPEHUE BEJIMYMHBI MArHUTHOM WHIYKIMM MAarHUTHOIO TMOJS Ha OCH

MUJIIMHAPHUYICCKOTO MaronuTa B 3aBUCHUMOCTH OT PACCTOAHUA 0 HETO.

3ansaTue 3. HaG,1101eHue MATHUTHOTO THCTEPE3HUCA

Ipaxkmuxym

3adanue. HamoTaiiTe HECKOJIBKO BHUTKOB M30JMPOBAHHOTO MPOBOJA  Ha
[WIMHJIPUYECKYIO0 YacTh Jamnkd ImTatuBa. [logHecuTe Topeln Jamku OJIU3KO K
MOJIOKEHUIO JaT4dKa MAarHUTHOTO Toyst  MoOuibHoro Ttenedona. Ilonmaiite
ANEKTPUYECKUII TOK B TpoBoA. M3mepbTe 3aBUCHMOCTh BEJIMYHMHBI WHIYKIIUU
MAarHUTHOTO TOJISl Ha TOPLE JIANKK OT CUJIbI TPOTEKAIOIIETO Yepe3 NpoBoJI Toka. s
ATOr0 BHAYaJIe MOBBIIIANTE 3HAYEHUS CUJIbI IPOTEKAIOLIEr0 TOKa JO0 MaKCUMAaIIbHO
BO3MOKHOTI'0 3HAYEHUS, 2 TOTOM MOHUXKAWUTE A0 HYJIEBOTO 3HAYEHUS. 3aTEM CMEHUTE
MOJIIPHOCTH MOAKIIOYEHUSI UICTOYHUKA TOKA M MoBTOpUTe ombIT. [locTpoiite rpaduk,
ONMUCHIBAIOIINKN 3aBUCUMOCTh BEIMYMHBI MAarHUTHOM MHIYKIMU HAa TOPLE JAMKH OT
CUJIbI TPOTEKAIOIIETO Yepe3 NPOBOJ TOKA.

Obopyoosanue.  CmaptpoH C  NPEAyCTAaHOBIECHHBIM  MPOTPAMMHBIM
oOecrieueHUEM I M3MEPCHUS BEIMYMHBI MAarHUTHOTO TIOJS, IITaTUB C JIBYMS
JanKamMu, OJlHa U3 KOTOPBIX JOJDKHA OBITh JKEJNE3HOM (WU APYro Kene3HbIU
CEepACUYHHK), JTaOOPATOPHBIM MCTOUYHHK MHUTAHUS, OJHOKWIBHBIA H30JUPOBAHHBIN
MPOBOJI, BBIJACPKUBAIOIINI MaKCUMaJlbHBII TOK J1a0OpaTOPHOTO HMCTOYHHUKA

IIUTaHHA.
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Kpamxkoe onucanue pewenus. Jlanka mTaTuBa OOMaTBhIBA€TCS HECKOJIBKHUMU
BUTKaMHU TOJICTOIO M30JIMPOBAHHOTO MmpoBoaa. C moMoUIpl0 J1abOpaToOpHOIro
HMCTOYHUKA MUTAHUS YEPE3 MPOBOJ MPOITYCKAETCS AIEKTpUUeCKnid ToK. CHavanga TOK
MIPOMYCKAIOT B OJTHOM HAIIPABJICHUM C IOCTEIIEHHBIM YBEJIMYECHHEM CUJIBI TOKA U €€
MOCHEAYIOIIMM  YMEHBIIEHUEM, IIOTOM  MPOLEAYPY  IOBTOPSIOT TUISE
MIPOTUBOIIOJIOAKHOTO HarpasiaeHus: Toka. [Ipu 3TomM u3mepsieTcs BeIMYMHA UHAYKIUU
MarHUTHOT'O TIOJIi Ha TOpLE JIAlKU IITaTHBa C MOMOUIbI0 MOOWJIBHOTO TenedoHa.
Crpoutcs 3aBUCHMMOCTb BEJIWYMHBI MHAYKIMM MAarHUTHOTO TIOJSI OT  CHJIbI
NPOTEKAIOMIETr0 Yepe3 MpoBoJl Toka. OOcyxkaaeTcs MoNIy4eHHbIA rpaduK U sSBJICHHUE

MAaroHuTHOTO THCTCPC3UCA.

3ansTne 4. U3yyeHue padoThI 3JIEKTPOABUIaTE I U AMHAMO-MAIIMHBI (4acTh 1)
Jekyusa «OnekTpoABUTaTellb U 3JIEKTporenepatop». OOCyxkaaeTcss UCTOpuUs

MU300peTeHNs IEKTPOIBUTATENSI M COBEPIIICHCTBOBAHUS €TI0 KOHCTPYKIIUH.

OnuceiBaeTcsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBUTATENS] M DIIEKTPOTEHEPATOpA.

Pa361/1pa10Tc;I TCOPCTUUCCKHUC 3ala1U 110 ,IIaHHOﬁ TEMC.

3ansartue 5. U3yuyenne padoThl 3JIeKTPOABUTATE/Sl M INHAMO-MAIINHBI (4aCTh 2)

IHpakmukym

3aoanue. 1) llpoBenute cepHrO0 IKCIEPUMEHTOB W HU3MEPHTE 3aBUCHUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOW TE€HEPATOPOM, OT BEIMYMHBI MOMEHTa CHJIbL,
MPUIOKEHHOro K ero Bany. 2) IIpoBenure cepuio 3KCIEPUMEHTOB U H3MEPHTE
3aBUCUMOCTb BEJIMUMHBI HAMPSXKEHUS, IOJJAHHOT'O Ha 3JIEKTPOJBUIaTelb, OT YaCTOThI
€ro BpaIlleHHs] M MEXaHUYECKOM Harpy3KH ero Baja.

Obopyoosanue. DNEKTPUIECKUNH MOTOPUYUK C PEAYKTOPOM, HAOOp TPY30B,
peocTaT, COECIMHUTENbHbIE MPOBOJA, JAOOPATOPHBI  UCTOYHUK  MHUTAHUSA,
MYJIBTUMETP (aMIIepMETp), CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBomdrcsa ONBITBI 1O  HU3MEPEHUIO
3aBUCUMOCTU CHUJIbI TOKa, BbIpaOaThIBAEMON T€HEpaTOpOM, OT BEJIMYUHBI MOMEHTA
CUJIbI, MPUIIOKEHHOTO K ero Bajiy. [IpoBOAMTCS OMBIT MO U3YYEHUIO CBSA3U BEJIMUYUH
HaIpsDKeHMs, TOJAHHOTO Ha BJEKTPOABUTATENb, OT YaCTOThl €ro BpAIICHUS U

MEXaHWUYECKOUM Harpy3Ku ero Bajia.
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Onucanue cxodcux pabom npaxmuxyma: 1) MexayHapogHas oquMmIuazna Io
skcriepuMeHTanbHol (usuke 2018 r., 3agaua «MOTOPUYUK C PEAYKTOPOM», IYHKTHI
NeNe 1-4; 2) MexayHapoaHasi oauMIuaza Mo sKcrnepuMenTaibHon ¢usuke 2022 r.,

3anaya «PoHapby, MyHKTH NoNe 14,

3ansitue 6. M3ydyeHue 3aBHCHMMOCTH MepHOAa KOJIeOAHUH JIMHEHMKM  HA
HMJIMHAPUYECKOH MOBEPXHOCTH OT PaJNyca ee KPUBHU3HBI

Ilpakmukym

3aoanue. Onpenenure XapakTep 3aBUCMMOCTU TEpUOJa KOJieOaHUM JTMHEHKH,
NOJIO)KEHHOW Ha NWJIMHIPUYECKYIO TOBEPXHOCTh, OT paJuyca KpPUBHU3HBI 3TOU
OBEPXHOCTH.

Obopyoosanue. Habop MUIUHIPOB pa3HOTO pajuyca (Hampumep, pa3IMuHbIe
WIMHJIPUYECKHE COCY/IbI ), TUHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenusa. IlpoBoguTcsi cepusi NOPSMBIX HU3MEPECHUN
3aBUCUMOCTH Tepuoa KoieOaHWil JIMHEWKH, MOJOKEHHONW Ha UMWIMHAPUYECKYIO
NOBEPXHOCTh, OT PaJnyca KPUBU3HBI 3TOM MOBEPXHOCTU. VCMOIB3YIOTCS METOIBI

JTUHeapu3aIuu 1 rpadMuecKoro aHaau3a SKCIEePUMEHTABHBIX TaHHBIX.

3anstue 7. M3yuyeHue 3aBHCHMOCTH AMILUINTYIbI KOJe0aHUIl MPYKUHHOIO
MasiTHUKA OT BpeMeHH

Ilpakmukym

3adanue. V3MepbTe 3aBUCUMOCTH aMIUIMTYIBI 3aTyXalOIMUX KOJeOaHHit
MPY>KUHHOTO MasTHHKa OT BpeMmeHHU. [IpoBepbTe TMmoTe3y 00 SKCIOHEHIIMATbHOM
XapakTepe MOJIyYeHHON 3aBUCUMOCTH.

Obopyoosanue. Ilpyxuna oT TuHAMOMETpa ¢ Tipenenom m3mepernnii 1 H, rpy3
Maccoi 150 r, cekyHaomep, ITAaTUB C JanKou U My(TOH, TUHEHKA.

Kpamkoe onucanue pewenus. IIpOBOIUTCS SKCHEPUMEHT IO MPIMOMY
M3MEPEHUI0 3aBUCHUMOCTH aMIUIMTYJbl 3aTyXarmoluX KoJieOaHUM MPYKHUHHOTO
MasiTHUKa OT BpeMeHu. CTpouTcs TpauKk UCCICIOBAHHONW 3aBUCUMOCTH B

JIMHCAPHU30BaAHHOM BHU/C.
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3ansitue 8. M3mepeHne aKTMBHOIO U PEAKTHMBHOIO CONPOTHBJICHHMH KaTyIIKH
HHJAYKTUBHOCTH

Ilpakmukym

3aoanue. CobepuTe IEKTPUUECKYIO LIEMb U3 MOCIeI0BATeIbHO COSIUHEHHBIX
pe3ucTopa M KaTylIKW WHAYKTUBHOCTH. lIpoBenure wn3MepeHue 3aBUCUMOCTH
HaIIpsDKEHHST Ha PE3UCTOPE OT YacTOThI I1OJIaBaEMOT0 Ha ATy Lenb HanpsbkeHus. [lo
NOJIyYEHHBIM JIaHHBIM OINPENEIUTE AaKTUBHOE CONPOTHUBJIEHUE W PEAKTUBHOE
CONPOTUBIICHUE KaTyIIKH UHAYKTUBHOCTH. PaccunTaiiTe NHIYKTUBHOCTh KATYILIKH.

Obopyoosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COMNPOTHUBIICHUEM,
OJIU3KUM K aKTUBHOMY CONPOTUBIIECHUIO KATYIIKA UHAYKTUBHOCTH, COCIMHUTEIbHBIC
poBOJa, T€HEpPaTOp HU3KOW YacTOThI, OCHMIUIOrpad WU BOJBTMETP MEPEMEHHOTO
HAIPSDKCHMUS.

Kpamkoe onucanue pewenua. CoOupaercsi »dieKTpUYecKkas Iemnb u3
NIOCJIEIOBATENIBHO COEAMHEHHBIX PE3UCTOpa M KaTyIIKM HHAYKTUBHOCTH. Ha 3Ty
LEeNb MOJAeTCs NEpPEMEHHOEe HampsbkeHue. [IpoBoauTcss W3MepeHHe 3aBUCHMOCTH
HaIlpSDKEHUsS Ha PE3UCTOpPE OT YacTOThl IOJABAEMOT0 Ha LENb HANpPSKEHUS
(amIuIMTYya HanpsDKEHUsS Ha BCel memnu moctosiHHa). [lo Hu3kowyacTOTHOUM obsiacTu
rpaduka ompenenseTcss aKTUBHOE CONPOTUBICHUE KATYIIKA WHIYKTUBHOCTH, IIO

BBICOKOYACTOTHOM YacTH OoIPCACIICTCA MHAYKTHBHOCTD KAaTYIIKH.

3ansTue 9. 3Byk. Ocumiiorpamma 3Byka. CriekTp 3ByKa

Jexkyua «BBeneHue B 3KCIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIE
moHATHS aKycTHku. OOCyXmaeTcs MeXaHWKa pacHpOCTPAHCHHSI aKyCTHUECKHX
KoneOanmii. BBomurcs moHsATHE TOHA U 00eproHa. OOCYXIAIOTCS METOIBI
MCCIIEIOBAaHUSI 3BYKOBBIX CUTHAJIOB.

Ipakmukym

3aoanue. TlpoBenute cepuio AKCIEPUMEHTOB IO 3alKMCH OCHWLIOIPAMM U
CIIEKTPOB TIJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONUIINTE OCHOBHBIE OTJIMYMS B
OCIMJUIOrpaMMax JUisl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOMPOC, TOCTATOYHO JIU
JUTS1 OMMCAHUs KAKOro-IM00 3ByYaHHs] OJTHOU JIUIIb CIIEKTPOrpaMMBbl?

Obopyoosanue. 1lepcoHANBbHBIA KOMIOBIOTEP ¢ MUKPOPOHOM I CMApT(HOH C

MpeAyCTaHOBJICHHBIM TPOTPAMMHBIM 00ECIIEUEHUEM.
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Kpamkoe onucanue pewenus. IlpoBoauTcs cepusi SKCIEPUMEHTOB o
MOJIYYEHUIO OCUMJUIOTPAMM U CIIEKTPOB IJIACHBIX 3BYKOB OJTHOM YaCTOTBHI.
[IpoBOoaUTCS CpaBHUTENBHBIN U KAUECTBEHHBIN aHAIN3 OCLUUIUIOTPAMM U CIIEKTPOB.

Onucanue cxodiceti pabomsl npakmukyma. MexayHapoaHas OJIUMIIAANA IO

skcriepuMeHTanbHo pusuke 2017 1., 3a7a4a « AKYCTUUYECKHE PE30HATOPBI», YacTb
Ne 1.

3ansaTue 10. Ctosiune MexaHUYeCKHE BOJTHBI

Jekuyus «Ctosiarie MexaHWYeCKUe BOJHBIY. OOCYXKTaeTcs MEXaHMKa CTOSYUX
BOJIH B OJJHOMEPHOW cpejae. PaccmaTpuBaroTcs NMpuMephbl pa3IdYHBIX T'PAHHUYHBIX
ycnosuid. Ilpakmukym

3aoanue. TlogyiiTe B poOHMpKy Tak, yToOBl OHA Hauaja 3By4aThb. [IpoBeauTte
M3MEpEHNE 3aBUCUMOCTH YaCTOTHl OCHOBHOT'O TOHA W TIEPBOT0 0OEPTOHA BO3IYIITHOTO
cTos0a B MPOOHMPKE OT BBICOTHI 3TOTO CTO0A. [ M3MEHEeHUs! JUIMHBI BO3AYIIHOTO
cTonba 3amnoyHgiTe npoOupky Boaon. Onpeaenure CKOPOCTh 3ByKa B BO3yXe.

Obopyoosanue: TlepcoHanbHBI KOMITBIOTEP ¢ MUKPO(DOHOM WU cMapThOH ¢
IIPEyCTaHOBICHHBIM MTPOTrPAMMHBIM O00ECIIEUeHHEM, POOHPKa, BOJIa, JIMHEHUKA.

Kpamkoe onucanue pewenus. TlpoBoauTcst cepust 3KCIEPUMEHTOB  TIO
U3MEPEHUI0 aKyCTHUYECKOTO CIEeKTpa 3BYYaHMsI MPOOMPKH, BO3ZHUKAIOIIETO TpU
BAyBaHMM B Hee Bo3ayxa. CTpouTcss JIUHEApU30BaHHBIM TpaduK 3aBUCUMOCTH
4aCTOThl OCHOBHOTO TOHA WM MEPBOTO OOEPTOHA OT BBICOTHI BO3AYIITHOTO CTOJOA B
npobupke. [1o momyueHHBIM TaHHBIM OTIPEIEISETCS CKOPOCTh 3ByKa B BO3JYyXE.

Onucanue cxodxcei pabomsi npakmuxkyma: MeXIyHapoaHas OJUMIHUAAA IO

skcnepuMeHTanbHol Qusnke 2017 r., 3agaya «AKyCTUYECKUE PE30HATOPBI», YacTh
Ne 2.
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3ansTue
11. M3mepeHue moxka3areJis NPeJIOMJICHUSA CTEKJIAa

Ilpakmuxym Ne 1

3aoanue. Onpenennurte mokazareib NPeJIoOMIICHUS CTEKISTHHOMN TJIaCTHUHBI.

Obopyoosanue. llpenMeTHOE CTEKIO, MIUIMMETPOBKA, Ja3epHas YKa3Ka,
JUHEUKH, IITAaTUBHI C JIATKON U My TOH.

Kpamkoe onucanue pewenus. ITlpoBoauTCs cepus SKCHEPUMEHTOB IO
U3YYECHHUIO TEpeHamnpaBlieHHs Jiyda CBETa, MaJaloliero Ha OOKOBYIO MOBEPXHOCTH
NPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOpAHHOTO yria mnajeHus. Beruucisercs
NoKa3aTesb MPeIOMJICHHUS MaTepHaa MIacTHHBI.

Onucanue cxodcei pabomsl npakmuxkyma: MexayHapoaHas oJUMIHUaAa 10
skcriepuMeHTanbHo Qusuke 2021 r., 3amava «OTpaxkeHue, MpeloMJIEHUE U
IpoIycKaHue», MyHKT Ne 4.

Ilpaxmukym Ne 2

3adanue. Onpenennure ¢ MaKCUMaIbHOW TOUHOCTBIO MTOKA3aTeNlb MPETOMICHHUS
Marepuasa IpUu3Mbl.

Obopyoosanue. Ilpuzma, nazepHas ykaska, TPAaHCTIOPTHD, IITATHBHI.

Kpamkoe onucanue pewenus. IlpoBoguTcs ONBIT MO  KU3MEPEHUIO
MUHHUMAJIBHOTO yTila OTKJIOHEHUs JIA3€pHOr0 Jyya TPEYroJIbHOM paBHOCTOPOHHEM
npusMoili. Ilo modydyeHHOMY 3HAYEHHIO yIja pPACCUMUTHIBAETCA I10KA3aTellb

MPEJTIOMIICHHS] TTPU3MBI.

3aunstue 12. [lo1HOe BHYyTpPeHHee OTPa:KeHHe

Jexkyua «llpumenenne »s¢d@exTa MOJHOrO BHYTPEHHEIO OTpaXEeHUs B
m3MepeHusx». OOcyxnmaercs 3¢GGEKT TMOTHOTO BHYTPEHHETO  OTPa’KCHHSI.
OnuceiBalOTCA TPHEMBI TI0 HCIOJB30BAHUIO 3TOro 3(¢deKTa MpH MPOBEACHUH
ONTUYECKUX n3MepeHuil. Ilpakmuxkym

3aoanue. OnpenennuTte nokazaresb NPeJIOMIICHUS MaTepraia IpPU3MBbI.

Obopyoosanue. CTeKIsIHHASA NPU3Ma, Ja3epHasl yKa3Ka, JUHEHKA.

Kpamxkoe onucanue pewenus. IlpoBoguTcs onbIT 1o HaOmojeHu0 3ddexTa
MOJIHOTO BHYTPEHHETO OTPAKEHHUSI CBETA, KOTOPBIM PaCHpOCTPAHSIETCS B IMPHU3ME.
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Janarue
N3mepsitoTcst mapaMeTpbl, Opu  KOTOpbIX jgocturaercs d3¢dext. Boruucnsercs

MOKa3aTelb MPEJIOMJICHUS MaTepHaia MIPU3MBI.

Onucanue cxoorceil pabomsl npakmuxkyma: MexayHapoaHas OJUMIUaAa 10
skcnepuMeHTanbHol pusuke 2021 r., 3agaua «Jlucnepcus», myHkt Ne 1 [16].

13. IIpoBepka ¢popmyJibl TOHKOM JHMH3BI ¢ IOMOIIBIO METOAA
napajijiakca, NpUMeHEeHHOT 0 JIJIA onpeieJIeHNsl MOJI0KEeHUsT H300paskeHUus

Ilpakmukym

3aodanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (DOKYCHOE pPACCTOSHHUE
coOuparomiei JTMH3HI.

Obopyoosanue. CoOuparoiasi TuH3a, ONTHYECKas CKaMbs (JINOO MepHasl JICHTa
U KpEIUICHWE JJI JIMH3bI), JBE WIJVIBI OT IINpuia (CO CTOYCHHBIM OCTPHEM),
TUTACTUIIUH, TOYSYHBIA HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxmaeTcs W JaeMoHCTpupyercs 3(dext
napayiakca. M3ydeHHbIM 3¢ ¢deKT HCchosb3yercs I ONpeleseHUs IMOJIOKEHUS
N300pa)KEeHUsI MCTOYHMKA CBETa C MaJIOM CBETHUMOCTHIO, MOJYYEHHOTO C TMOMOIIBIO
coOuparomeit  JauH3bl. [l0 HECKONBKMM OIBITAM PACCUUTHIBACTCA (POKYCHOE

PacCTOAHHUC JIMH3LI.

3anstue 14. U3mepenue (pOKyCHOr0 pacCTOSHUS pPacceuBaIONIeil JIUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (POKYCHOE pacCTOSTHHE
pacCcenBarONICH JIMH3BI.

Obopyoosanue. PaccemBaromiass IWH3a, COOUparoNIasl JMH3A, ONTHYECKAs
ckambsi (MO0 MepHasl JIHTa U KPEIUICHWsS IJIsl JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEUHBIM HCTOUYHUK CBETA.

Kpamxkoe onucanue pewenus. O0CyXIal0TCsl MpUEeMbl U3MEPEHUST (POKYCHOTO
paccTrosiHusl  pacceuBaromied  JuH3bL.  [IpoBOAMTCA  OMBIT 1O  MOJYYEHHUIO
JNEUCTBUTEIIBHOTO M300paKEHUSI B PACCEMBAIONICH JIMH3E MYyTEM CO3JaHUS C

IIOMOIIBIO co6I/Ipa}0meﬁ JUH3bl MHHUMOI'O HCTOYHHMKA AJIA pacceHBanmeﬁ JIMH3BI.
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Janarue
Taxke NPOBOAUTCS OMBIT IO HAOIIOJCHUIO PACXOMSIIErocs CBETOBOIO IyyKa,

00pa30BaHHOI'O CBETOM, M3JyYECHHBIM TOYCUYHBIM MCTOYHUKOM U MPOIICANINM Yepe3
pacceuBaloIIy0 JIMH3Y, Ha KOTOpPYK HakieeHa auadparma. Ilo pesynbratam
MOJIYYEHHBIX DKCIEPUMEHTOB PACCUMTHIBACTCS OINTHYECKAas CHJIa pacCeHBAIOIICH
JIMH3BI.

Onucanue cxooceii pabomst npakmuxyma: [8], rmaBa Ne 5, maboparopHas

pabota Ne 12.

15. OnpeaesieHue MIMHBI BOJHBI JA3ePHOr0 H3JIYYeHHS] ¢ MOMOIIbIO

cxembl FOHra

Ilpakmukym

3adanue. llpuaymaiiTe 5SKCIEPUMEHTANBHYIO YCTAaHOBKY, IO3BOJISIONIIYIO
Ha0JII01aTh UHTEPHEPEHIIMOHHYIO KAPTHUHY OT CBETOBOT'O M3JIYUEHUS JIa3epa.
Omnpenenute AJIMHY BOJHBI U3TyYEHUs Ja3epHON YKa3KU.

Obopyoosanue. JlazepHas yka3ka, HUTKa, (pojera, OyJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsl CBSI3aHHBIMH HHUTKOM OylaBKamMu
IIPOKAJIBIBAIOTCS /1BA OJM3KOPACIIOIOKEHHBIX OTBEPCTHS B ATIOMUHUEBOW MHINEBON
¢donbre. [lomydyeHHbIE OTBEPCTHSI OCBEUIAIOTCA JIa3€pHBIM IMy4YKOM. B mpormreniem
cBeTe HaOmomaercs UHTepdepeHInoHHass KapTuHa. [lo paccTrosHHIO MexXay
MOJIOCAMU HUHTEP(PEPEHIIMOHHON KapTHHBI U PACCTOSHUIO MEXAY OTBEPCTUSIMU B
(onpre paccunTHIBACTCS JUIMHA BOJIHBI CBETA B JIa3€PHOM ITyUKe.

Onucanue  cxoxcei  pabomsl  NPAKMUKYMA:  3aKITIOYUTENBHBIA  ATal

BCEPOCCHMCKOM OJIMMIHABI IKOJIBHUKOB 1o pusuke 2000 1., 11 xmacc, 3amaga Ne 1.

3anstue 16. U3yueHue cmekTpa cBeTa Pa3/IMYHbIX HCTOYHHMKOB € MOMOIIBIO
AU(PPAKUMOHHON pelleTKH

Ipaxkmukym

3aoanue. llpuaymaiite, coOepuTe ¢  OMNHUIIUTE DSKCICPUMEHTATHHYIO
YCTaHOBKY, TO3BOJISIIOIIYK) MOJYYHUTh OINTHUYECKUM CIEKTP M3JIYYEHHUS CBETa

Pa3IM4YHBIX NCTOYHHUKOB.
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Janarue
[TpoBeauTe nccienoBaHUe CIEKTPOB MPEITIOKEHHBIX BAM HCTOYHUKOB CBETA.

Obopyoosanue. JludpakimoHHasi peiierka, poHapb C JaMIIOW HaKaJWBaHWUS,
CBETOJMOAHBIA (POHAPH, Ta30pa3psAHAs JIAMIIOYKA, JKpaH, auadparma, MepHas
JIeHTA.

Kpamkoe onucanue pewenusn. IlpoBoawTcs cepusi SKCIEPUMEHTOB  TIO
HAOJIFOJICHUIO ONTHYECKUX CICKTPOB M3JIyYCHUS WCTOYHMKOB CBETa pPa3HOU
npupoabl. [IpoBOAUTCS CpaBHUTEIIBHBIN U KOJTMYCCTBCHHBIM aHAJIU3 dTUX CIICKTPOB.

Onucanue cxodxceti pabomsl npaxmuxyma: MeXIyHapoIHas OIUMIIHUAAA TIO

skcriepuMeHTanbHou pusuke 2018 r., 3agaya «CexTpy.

3ansaTue 17. UccinenoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBE€YEHMSI CBETOANOAA
OT CHJIbI POTEKAIOIIEr0 Yepe3 Hero ToKa

Ipaxkmuxym

3adanue. VIamepbTe 3aBUCUMOCTh MHTEHCHUBHOCTH CBEUEHHUS CBETOIMONA OT
CWIbl TMPOTEKAIOMIErOo dYepe3 Hero Toka. Omnpenenutre xapakTep H3MEPEHHOU

3aBHUCHUMOCTH.
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Obopyoosanue. CBeToauoj, JOKCMeTp (Wiau cMapThoH C  AATYUKOM
OCBEIIEHHOCTH ), JIJA0OpaTOpHBIN OJIOK nmuTaHus (Wi aBe Oatapeiiku AA, peoctaT U
MYJIBTUMETP), COSTUHUTEIBHBIC TTPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBoAMTCS DJKCHEPUMEHT MO TMPSIMOMY
U3MEPCHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYUCHHUS CBETOIMOAA OT CHIIBI
npoTeKaronero uepe3 Hero Toka. CTpouTcs rpaduk TOTYYCHHOH 3aBUCHMOCTH.

OHpCIICJISIeTCH XapaKTCp 3aBUCUMOCTH.

3ansatue 18. HaOaronenme wm3dmpartebHOCTH BHYTpPeHHero ¢orodddexra Kk
JJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. YcTaHOBUTE JBa CBETOAMONA JPYr HampoTuB aApyra. M3yuwute
SBJICHHE BOSHUKHOBEHHS (POTOTOKA B OCBEIIAeMOM CBeToauoie. s aToro uamepnre
3aBUCUMOCTh CHJIbI (JOTOTOKA OT HANpPSHKEHUS HAa CBETOIMO]IC, BHITIOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [IoBTOpPUTE ONBIT, MPUMEHSS B KAayeCTBE HCTOYHUKOB CBETa
CBETOAMO/IbI, AIOIINE CBET C Pa3HbIMU JIMHAMU BOJIH. ONpenennuTe yciaoBUs, IpH
KOTOPBIX B OCBEIIAEMOM CBETOJINO/IC BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOANOIOB Pa3HBIX I[BETOB (KpACHBIE, 3€JIEHbIE U
CUHUE), OJIOK MUTAHMS CBETOIMOAA-OCBETUTEIISA, MYJIbTUMETD.

Kpamkoe onucanue pewenusi. JIBa cBeTOAMONa YCTaHABIMBAIOTCS HAIPOTHUB
apyr apyra. YUepe3 oauH CBETOAMOJ MPOIYCKAETCS TOK OT HMCTOYHUKA IHUTAHUA.
N3yyaeTcss siBIeHWE BO3HUKHOBEHHS (OTOTOKAa BO BTOPOM  CBETOJHOJE.
OO6napyxuBaeTcs, 4To0 (OTOTOK BO BTOPOM CBETOAHMOJE BO3HUKAECT TOJIBKO TIPH
OCBEILIEHUU €TO CBETOAUOAOM C JUIMHOM BOJIHBI, MEHBILIEW UM PABHOM JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUNUTAH OCBEIIAEMBbIN CBETOAUO.

Onucanue cxodxcetl pabomsl npakmukyma: MexayHapoaHas OJIUMIIAANA IO
skcnepumenTaibHol pusuke 2020 r., 3agaua «Onronapay [17].

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI KYPCA BHEYPOUYHOU
AEATEJIBHOCTU «OCHOBbBI ®U3ZNYECKOI'O 3JKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUN TPO®UIb)»

28



JINYHOCTHBLIE PE3YJIbTATDI
B cghepe epasicoanckoco eocnumanus: TOTOBHOCTH BECTU COBMECTHYIO
NeATeNIbHOCTh B MHTEpecax rpaxaaHCKOro
oOliecTBa, ydacTBOBaTH B CaMOYIIPaBJICHUM B 00pa30BaTEeIbHOM OpraHU3allly;
yMEHHUE B3aUMOJIEUCTBOBATD C COLMAILHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX QYHKIUSIMHU U Ha3HAYCHUEM.
B cgpepe nampuomuuecxkoco eocnumanus: cHOPMUPOBAHHOCTH POCCUUCKOMN
IPKIAHCKONW HWJEHTUYHOCTH, TMAaTPUOTH3MA; IIEHHOCTHOE OTHOIIECHHE K
rOCYJapCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM
POCCUNCKHUX YUCHBIX B 00J1acTh (PU3UKH U TEXHUKU. B
cghepe 0YX08HO-HPABCMBEHHO20 BOCNUMAHUSL:
c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, dTUUECKOTO TTOBE/ICHNUS,
CITOCOOHOCTh OIIEHUBATh CHUTYaIlMI0 W TNPUHUMATh OCO3HAHHBIC  PEIICHUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NEATEIbHOCTH YUYE€HOTO; OCO3HAHME JIMYHOTO BKJaJa B MOCTPOCHUE YCTOWYHMBOTO
OyayIero.
B ciepe scmemuueckoeo eocnumanusi: 3CTETUYECKOE OTHOIIEHHE K MHPY,
BKJTIOYAsI 3CTETUKY HaYYHOI'O TBOPYECTBA,
npuCyIero Gu3nIecKon HayKe.
B cgepe mpyoosoco eocnumanus: WHTEpeC K pasIMYHBIM  cepam
podeCcCHOHATBLHON NeATeIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (DU3UKOW M TEXHHKOM, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oymyrmieil mpodeccud M peann30oBbIBAaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI;
TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa30BaHHUIO B 001aCTH
(bU3UKH Ha IPOTSHKCHUH BCEH KU3HHU.
B cghepe sxonocuuecxkoeo socnumanus: cHOpMHUPOBAHHOCTH IKOJIOTHUUYECKON
KYJbTYpbI, OCO3HaHHE TII00aTLHOTO
XapakTepa KOJOTUYECKUX MPOoOeM; MJIaHUPOBaHNWE W OCYIIECTBICHUE JCHCTBUN B
OKPY’KAIOIIEH Cpeie Ha OCHOBE
3HAHUS 1I€JIEM YCTOWYMBOTO Ppa3BUTHs YEJOBEUECTBA;, pPACHIMPEHHE OIbITa

ACATCIIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH Ha OCHOBC
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MMEIONIUXCS 3HAHUH 110 (PU3HUKE.
B cghepe yennocmu nayunozo nosuanus: cOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKH; OCO3HAHUE LEHHOCTH HAYYHOU JESITeIbHOCTH,
TOTOBHOCTh B Mpolecce U3y4eHUs (U3UKKM OCYHIECTBISATh MPOEKTHYIO U

HCCIICA0BATCIBCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeJabHBIC YHHUBepPCaJbHbIE yqeﬁHbIe NEeNCTBUA:
Bba3oBble JJornuecKkue 1edcTBUA:

camMoCTOSITeTbHO  (GOPMYITUPOBaTh M aKTyaJW3UpoOBaTh  MPoOOJIEeMy,

paccMaTpuBaTh €€ BCECTOPOHHE; ONpEeNesITh IEeNH JCATEIbHOCTH, 3a7aBaTh
napaMeTphl ¥ KPUTEPHH UX

JTOCTH)KCHHUS, BBIABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBAEMBIX
buznIecKux

SIBIICHUSX; pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHaTN3a UMEIOIIIXCS

MaTepUAITBHBIX H HEMaTEePHATBHBIX PECYPCOB; BHOCUTH KOPPEKTHBHI B JICATEITHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIFTATOB

IeJIsIM, OICHUBATh PUCKH TIIOCIEJICTBUN JEATCIBHOCTH, KOOPIAWHUPOBATH W
BBITIONHSATH PabOTy B YCIOBUSX PEaJbHOTO, BUPTYAIHLHOTO

U KOMOMHHMpPOBAaHHOTO B3aWMOJICHCTBHS; Pa3BUBATH KPEATHBHOE MBIIIJICHUE

IIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieoBarebCKHe ACMCTBUS: BIIaJIETh HAYYHOW TEPMHUHOJIOTHUEM,
KJIFOUE€BBIMU TTOHSTUSAMU U METOAAMU
¢usnueckol HaykW; BIaJ€Th HaBbIKAMH Y4eOHO-HMCCIEAOBATEIBCKOM M TIPOSKTHOU
JNEATENbHOCTH
B 0o0yiactT (PU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIIBHOMY MOHUCKY
METOJIOB pelleHus 3ajady (PU3UYEeCKOoro CoAepKaHUsl, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB O3HAHUS;, BJIAJETh BUJAMU ACATEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUS,
€ro HUHTEpHpeTaluu, NpeoOpa30BaHUIO M TMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX

CUTyallusiX, B TOM YHCJI€ MPHU CO3JAaHUU Y4EeOHBIX MPOEKTOB B 00JIACTH (PUBHKH,
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BBISIBJIAITh NPUYMHHO-CJIEACTBEHHBIE CBA3M M aAKTyaJU3UPOBATh 3aJady, BBIIBUIATH
TUIIOTE3Y €€ pElIEeHHs, HaxOAWTb AapTryMEHThl Ui JOKAa3aTelbCTBA CBOMX
YTBEPKAECHUM, 3a1aBaTh TapaMeTPbl U KPUTEPUU PELIECHUS;

AHAJIM3UPOBATh IIOJYYCHHBIC B XOAC PCIICHHUA 3aJa4yu  PE3YyJbTaThbl,

KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSX; CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33]1a4K B 00pa30BaTEIbHON
NEeSTENbHOCTH, B TOM YHCIE MPU H3YYeHUH (U3MKU; [aBaThb OLIEHKY HOBBIM
CUTYallUsIM, OLIEHUBATHh MPUOOPETEHHBIN OMbBIT; YMETh MEPEHOCUTH 3HAHUS 10
¢u3MKe B IPAKTUYECKYIO 00J1aCTh
KU3ZHEAECATEIbHOCTH; YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX
oOmacTeil; BbIIBUTaTh HOBbIE UJIEH, MTPEJIaraTh OPUTMHAIbHBIE TTOIX0/IbI
U PEILEHUs; CTABUTH MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIIHe

AJIbTCPHATUBHLIC PCHICHUS.

Pab6ora ¢ undgopmanmeii:

BJIAACTh HABBIKAMMU ITOJIYYCHHA I/IH(i)OpMaHI/II/I (1)I/I3I/I‘{€CKOI’O COACpKaHuA

U3 HMCTOYHMKOB pPa3HBIX THIIOB, CAMOCTOSITCIIBHO OCYIIECTBISATH ITOWCK, aHaJIW3,
CHUCTCMAaTH3allMI0 W HWHTEPIIpETallii0 HHGOPMAIMK Pa3IMYHBIX BUIAOB M (OpM
IPEJICTAaBJICHUS; OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIHH;

UCIIOJIb30BaTh  CpPeACTBA  MH(POPMAIMOHHBIX W KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3allMOHHBIX
3a/1a9 ¢ COOJIIOJICHHEM TPeOOBaHUI SPrOHOMMKH, TEXHUKH O€301MaCHOCTH, TUTHUCHBI,
pecypcocOepexeHrs, IMPaBOBBIX W ITHYCCKUX HOPM, HOPM HH()OPMAIIMOHHON
0€301acCHOCTH; CO37aBaTh TEKCTHI (DH3NYECKOTO COJICP)KAHMS B PA3IMUHBIX hopMaTax
C y4eTOM
Ha3Ha4YeHUs WHOOPMAIMM W IICJICBON ayJIWTOPHH, BBHIOHMpas ONTHUMAaIbHYIO (HOpMY

NpCaACTAaBJICHNA U BU3yallnU3alluH.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA:

OCYIIECTBIISITH OOIIIEHHE BO BHEYPOUHOH AEATENbHOCTH;
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pacrio3HaBaTh  MPEANOCHUIKM  KOH(PJIMKTHBIX CUTyallud W CMsST4ath
KOH(JIMKTBI; Pa3BEPHYTO U JIOTMYHO U3JIaraTb CBOIO TOYKY 3pEHHS C
HCIOJIb30BaHUEM

SI3BIKOBBIX CPEJICTB; NOHHUMATh M MCIIOJIB30BaTh IMPEUMYIIECTBA KOMAHIHOW H
VHIUBUAYaTbHOU

paboTHI; BHIOUPATh TEMATHUKY U METObI COBMECTHBIX JICUCTBUMN C yUETOM OOIITUX

HHTCPCCOB U BO3MOKHOCTEH KaXA0I'0 WICHA KOJIJICKTHBA,
[MPUHHUMATDH oeim COBMECTHOM ACATCIIBHOCTH, OpPraHNU30BbIBATH

U KOOPAMHUPOBATH JCHUCTBUSI TIO €€ JOCTIKECHHIO: COCTABJISITh IUJIaH JEHCTBH,

pacrpenensaTh POl € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJaTh pe3yIbTaThbl

COBMECTHOM pabOTHI; OIEHMBATh KA4YECTBO CBOETO BKJIaJa M KaXIOTO y4acTHUKA

KOMAaH/IbI B OOIIIHIA

pe3yiabTaT Mo pa3pabOTaHHBIM KPUTEPHUSAM; IpeajiaraTh HOBBIE MPOEKTHI, OIEHUBAThH
UJIEU C TTO3UI[MHA HOBHU3HEI,

OPUTMHAJILHOCTH,  TMPAKTHYECKONW  3HAYMMOCTH;  OCYIIECTBJISITH  IO3UTHBHOE
CTpaTerMuecKoe MOBEJICHNE B Pa3IMUYHBIX

CUTyalluAgaX, IIPOABJIATE TBOPUYCCTBO U B006pa)K€HI/I€, OBITH HWHUIIMATUBHBIM.

PeryJsiTuBHbIC YHUBEpPCAJIbHbIE YYeOHbIE IeHCTBUA:

Camoopranusanus:

CaMOCTOSITEIbHO OCYLIECTBIIATh TO3HABATEIBHYIO JIEITEIIBHOCTh B 00J1aCTH
(Gu3KMKYU, BBISBISATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIC 3a/1auu;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX M KA4eCTBEHHBIX 3ajiad,
IJIaH BBIMOJHEHUS] MPAKTUYECKOW pabOThl € YyYETOM HWMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPENOYTCHUN; 1aBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmupsTh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHUE; OLIEHUBATh

MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO U TMPOSABICHUIO JSPYIULIMU B 00JacTu
buzuku,

MOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
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CaMOKOHTPOJIb, 3MOUMOHAJBHBIM HHTE/JIEKT: JaBaTb OLIEHKY HOBBIM
CUTYyaLMsIM, BHOCUTHh KOPPEKTUBBI B 1€ TEIBHOCTD,

OLICHUBATHh COOTBETCTBUE PE3YJIbTATOB LIEIAM; BIAAETh HABBIKAMU II03HABATEIILHOMU
peduiekcuM Kak OCO3HAHUS COBEPIIAEMBIX

NEUCTBUA W  MBICIMTEIBHBIX I[POLECCOB, WX PE3YyJbTaTOB U OCHOBAaHUMU,
UCIIOJIb30BaTh MPUEMbI peQIIEKCUU JJIS OLEHKH CUTYyalluu, BbIOOpa BEPHOTO

pELICHUA; YMEThb OLIEHUBATh PHUCKHU 51 CBOEBPEMEHHO IIPUHUMATH
pelLIeHus

I10 UX CHUIXKXCHUIO,
IMPUHHUMATh MOTHUBBLI U ApI'YMCHTHI JAPYI'UX IIPU aHAJIU3C PC3YJIbTATOB

NEeATeNIbHOCTH; TMPUHUMATh Cce0s, MOHUMAas CBOM HEJOCTaTKU U
JIOCTOMHCTBA,
MPUHUMATh MOTHBBI M @pTYMEHTHI APYTUX TIPU aHATU3€E PE3yIbTaTOB
NeATeNbHOCTH;, TIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA

OIIIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oOydaromuiicss HAyYHUTCS: MOHUMAaTh 3HAYEHUE
OTHMCaTeIbHOM, CUCTEMATU3UPYIOIIEH, 0O bSICHUTEIHLH OU
U TPOTHOCTHYECKOW (YHKIMA (U3MYECKON TEOPUU — MEXAHHWKH, MOJEKYISIPHOUN
(GU3UKY 1 TEPMOAMHAMUKH, POIb (HU3UIECKON Teopru B (OPMHUPOBAHUHN
MPEACTaBICHUN 0 (PU3NYECKON KapTUHE MUPA; pa3InyaTh YCIOBUS MPUMEHUMOCTH
M3YYCHHBIX MOJIeJIeil (U3MIECKUX Tel
U TOpOLEcCOB (SBJIICHUI); pa3inyaTh YCJIOBHUSl (TpaHULbI, 00JacTH) MPUMEHUMOCTH
U3YUYEHHBIX
du3nUecKnx 3aKOHOB, TOHUMATh BCEOOIUN XapakTep PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCMOJIb30BAHUSI YACTHBIX 3aKOHOB; AHAJIU3UPOBATH U OOBSICHATH
MEXaHWYECKUE, TEIUIOBbIE, JJICKTPUYECKHE MPOIECChl M SIBJICHHS, HCIOJIb3Ys
OCHOBHBIE€ TIOJIOKEHHSI U 3aKOHBI MEXAaHUKH, MOJIEKYISIPHO-KUHETHYECKON TEOpuH,
MOJEKYISIpHON (DU3UKM W TEPMOJMHAMHKHU, SJIEKTPOJMHAMHKHU; aHAIU3UPOBATH U

OOBSICHATH (1)I/ISI/II-ICCKI/IG ABJICHUA, UCIIOJIB3YsI OCHOBHBIC
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MOJIOKEHUSI U (PU3NUECKUE 3aKOHBI, OMUCHIBATH (PU3UUYECKUE MPOIECCHl U SBJICHUS,

UCIIOJIb3Ys HEOOXOAUMBIC
BEJINYUHBI; OOBSICHATh OCOOCHHOCTH MPOTEKAHUS M3y4aeMbIX (PU3UUYECKUX SIBICHUM;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUUHHBI
OT JAPYrodl C HCHOJIb30BAHUEM MPSMBIX HU3MEPEHUH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCHUPOBATh PE3yIbTaThl IOJYYCHHOM 3aBUCUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJE T'PapUKOB C y4EeTOM aOCOJIOTHBIX MOTPEIIHOCTEeH W3MEpPEHU,
JeNIaTh BBIBOJIBI MO PE3YJbTaTaM HMCCIEIOBAHUS;, MTPOBOJUTH KOCBEHHBIE U3MEPEHUS
GU3MYECKUX BEJIMYMH, TPU OSTOM BBIOUpPATh ONTUMAJIbHBIA METOJI HM3MEpPEHHs,
OIICHUBATh A0COIOTHBIE M OTHOCHUTEJIBHBIC IOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX
U3MEPEHU;

MPOBOAUTH OIBITHI O TPOBEPKE NPEAT0KEHHONW THUIIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIM3UPOBATH
NOJIYYEHHBIE PEe3yJbTaThl M JI€JaTh BBIBOJ O CTAaTyce NPEMJIOKEHHOW THIIOTE3bI;
coOI01aTh MpaBuiia 6e30MacHOro TPyAa MpHU MPOBEICHUU HCCIEIOBAaHUN B paMKax
NPaKTUKyMa U y4eOHO-UCCIE0BATEIbCKOUN NS TEIbHOCTH
C HCIOJIb30BaHUEM H3MEPHUTEIBHBIX YCTPONCTB U J1aOOPaTOPHOTO OOOpPYIOBAHUS;
pelmaTrh pacyeTHbIC 3aJladyd C SIBHO 3aJlaHHOW M HESBHO 3aJaHHON (HU3WYECKOU
MOJICNIbIO: HAa OCHOBAaHUHW aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOD (HH3NUECKOM
MOJICNIA, OTBEYAOIIe TPeOOBAHMIM 3a/ayd, NPUMEHSTh (QOPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3WYECKHX TEOPUH TMPH  HCTIOJIB30BAHUU
MAaTEMaTHYECKUX METOJIOB PELICHMS 3aJad, MPOBOJAUTH PACUYETHl HA OCHOBAHUHU
MMEIOIINXCS JAHHBIX, AHAJIM3UPOBATH PE3YIAbTaThl U KOPPEKTHUPOBATH METOJBI
pELICHUs C YYETOM IMOJYYEHHBIX PE3YyJbTATOB; pEIIaTh KAYECTBCHHBIE 3aJa4H,
TpeOyrolue NMPUMEHEHUs 3HAHWW W3 Pa3HBIX PA3eioB Kypca (U3WKH, a TaKKe
VMHTETpAllUM 3HAHWUW W3 JPYIrUX MPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LETIOYKY PACCYKJICHUN C OMOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHUE SBIICHUS; UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS TSI
00BSICHEHUS OCHOBHBIX ITPUHIIUIIOB
paboThl M3MEPUTENBHBIX MNPUOOPOB; AHAIM3UPOBATH W OIEHUBATH TOCIJIEICTBUS

OBITOBOM U MPOU3BOJICTBEHHOU NIESITEIILHOCTH YEJIOBEKA, CBA3aHHON ¢ PU3MUECKUMHU
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npoleccaM, C TO3MIMA HKOJIOTMYECKOM O€30MacHOCTH, MpPEACTAaBICHUNA O
pallOHAJIBHOM  IPUPOJOIIOIB30BAHUM, a TAKXKE Pa3yMHOM HCIIOJIb30BaHUH
NOCTVDKEHUN HAyKM MW TEXHOJOIMU Ui NAJIBHEHIIEr0 Pa3BUTHSA YEIOBEYECKOTO
oOLIeCTBa; MPUMEHSATh Pa3IMYHbIE CIOCOOBI pabOThI ¢ HHPOpMaLIUEH PU3NUECKOTO
COJIep KaHMsl ¢ UCTOIb30BAHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTUH, TMpU
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(GOPMAIMOHHbIE TEXHOJIOTUU JJisi TIOMCKAa,
nepepaboTKM U TPEIbsABICHUS Y4eOHONW M HAyYHO-TIOMYJISIpHOW WHGOpPMAIINH,
CTPYKTYPUPOBAaHUS W HMHTEpIpPETAllMd HMH(POpPMALUU, TOJYYEHHOM M3 pa3IUYHBIX
UCTOYHUKOB, KPUTHYECKH AHAJM3MPOBATH MOJy4aeMyl0 MH(OpPMAIUIO U OLECHUBATh
€e JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJIN3a
UCTOYHUKA MH(QOpPMAIIUU; MPOSBIATH OPraHU3alMOHHBIE U MO3HABATEIbHbIC YMEHUS
CaMOCTOSITEIIbHOIO
OpuoOpeTeHHsT HOBBIX 3HAaHMM B  IPOLECCE BBINOJIHEHUS IPOEKTHBIX U
yueOHOUCCIIEeI0BaTENbCKUX padoT;

paboTaTh B TpyNIE C MHCIOJHEHUEM pAa3IMYHBIX COLUAIBHBIX pPOJIEH;

HPOSIBIATH MOTUBALUIO K Oyay1iel NpoecCuoHaIbHON JesTEIbHOCTH

0 CTIEIUATBLHOCTAM (PU3UKO-TEXHUISCKOTO TTPOduIIs.

K xonny 11 knacca obywarouiuiicss HaAy4duTCA: TMOHUMATh pOJib (PU3UKH B
SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COLIMAIbHOM
U OTUYECKOM chepax AesITeIbHOCTH YEIOBEKa, POJb U MECTO (PH3UKH B COBPEMEHHOM
HAy4YHOM KApTHHE MHpA, 3HAYECHUE ONMUCATEIIbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTEILHOM M TPOTHOCTHYECKOW (YHKIUN (U3HUECKOW TEOPHH, pPOJIb
dusnueckoi Teopun B POPMHUPOBAHUH TIPEACTABICHHUNA O (PU3UIECKON KapTHHE MUPA,
Mecto  (u3nMyeckoil  KapTHHBI MHpa B 00meM  psSAy — COBPEMEHHBIX
€CTECTBEHHOHAYUHbIX  NPEACTaBICHUA O  MNPUPOJIe;  pa3Inyarh  YCIOBUS
MPUMEHUMOCTH U3YUYEHHBIX MOJieNiel (PU3NUECKUX Tel
U TpoLEecCcOoB (SIBIICHUI); pa3inyarh yCJIOBHUs (TpaHHUIIbl, 00JACTH) MPUMEHUMOCTHU
W3YUYEHHBIX
(dr3MYEeCKUX 3aKOHOB, IOHUMAaTh BCEOOINM XapakTep GyHAAMEHTAIbHBIX 3aKOHOB U

OI'PaHUYCHHOCTDb HCIIOJBb30BaHUA YAaCTHBIX 3dKOHOB, aHAJIM3HUPOBATH H OOBSICHATH
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AJIEKTPOMArHUTHBIC, KBAaHTOBBIE MPOLIECCHI W SBJICHUS, HCIOJb3ysl OCHOBHBIE
MOJIOKEHUSI W 3aKOHBI HJIEKTPOJMHAMUKHM W KBAaHTOBOW (DU3UKHU; OIMUCHIBATH
M3yueHHbIE (PU3UYECKUE TIPOIIECCHI U SIBIICHUSI; OOBSICHITH OCOOCHHOCTH MPOTEKAHUS
W3YUYCHHBIX (PU3MUECKUX SIBJICHUN; TMPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH
bU3UYECKUX BEIUUUH
C HCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpoBaTh pe3yNbTaThl MOJTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEJIMYHUH B BHJIC
rpaMKOB C Y4eTOM aOCOJIIOTHBIX MOTPEIIHOCTENH W3MEPEHUH, JeiaTh BBIBOJABI IIO
pe3yibTaTaM HCCJICIOBAHUS; TMPOBOJAUThL KOCBEHHBIE H3MEpPEHUs] (PU3UUIECKUX
BEJWYUH, TMPU ITOM BHIOUpaATh ONTUMAIBHBIM METOJ U3MEpPEHHUs, OIICHUBATH
a0COJIFOTHBIE U OTHOCHUTENIBHBIC IMOTPEIIHOCTH TMPSMBIX M KOCBEHHBIX HW3MEPEHUH;
OpPOBOAUTH ONBITHI MO TMPOBEPKE MPEMJIOKEHHOW THUIOTE3bl: TJIAHUPOBATH
DKCIIEPUMEHT, COOMpaTh  OJKCIEPUMEHTAIbHYIO  YCTAaHOBKY, AaHAJIU3UPOBATh
NOJIyYEHHBIE PEe3yJbTaThl M J€JaTh BBIBOJ O CTATyC€ MPEIJIOKEHHOW THUIIOTE3bI;
coOr01aTh paBuIia 0€30IM1aCHOTO TPYa PU MPOBEACHUH UCCIECOBAaHUN B paMKax
pakTUKyma U y4eOHO-UCCIEIOBATENbCKON  IeATeIbHOCTU c
UCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1abOpaTOpHOTO 00O0PYyIOBaHUS,
pemaTh pacyeTHBIC 3a]1auy C SBHO 3aJJaHHON W HESBHO 3aJJaHHON (pr3nUecKoi
MOJIETIbIO; pellaTh KadeCTBEHHBbIC 3a7add, TpeOyrolre NPUMEHEHHUS 3HAHWU U3
Pa3HBIX pa3ienoB Kypca GU3HKH, a TAK)KE MHTETPAIMH 3HAHUN U3 APYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA: BBICTPAUBAThH JIOTUYECKYIO LIEMIOYKY PACCYKICHUU C
OMOpOW Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3MYECKue SBICHUS;
MCITIOJIb30BaTh TEOPETUUCCKUE 3HAHUS NIl OOBSICHEHHSI OCHOBHBIX MTPUHITUTIOB
paboThI H3MEPUTENIHHBIX MPUOOPOB; AHATTU3UPOBATH U OIICHUBATH TTOCIIEICTBUS
OBITOBOM M MPOM3BOACTBEHHOM JESITEILHOCTH YETIOBEKA, CBSI3aHHOM C (PU3HMUECKUMHU
MpoLECCaMH, C MO3ULNI HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUA O
palMOHAIBHOM MPHUPOIONOIB30BaHUH, 4 TAKKE PA3yMHOM HCHOJIb30BAHUA
JNOCTVKEHUN HAYKHM W TEXHOJIOTMH JJIsl TAJIbHEHIIETO PAa3BUTHUS YETOBEUYECKOTrO
o0111ecTBa; MPUMEHSTH Pa3IU4YHbIE CIOCOOBI paboThI ¢ HH(MOpMalKeil GU3nIecKoro
COJIEp>KaHUsI C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTUH, MpH
ATOM MCIOJIb30BaTh COBPEMEHHBbIE HH(GOPMALMOHHBIE TEXHOJOIMU ISl TOUCKA,

nepepaboOTKM M NpeabABICHUS Y4YeOHOW M Hay4dHO-TIOMYJSIpHOM uHdOpManuu,
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CTPYKTYpUPOBaHUS M HWHTEPIpETallud HHPOPMAINH, TOJYYCHHOW M3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTy4yaeMyl0 WH(GOPMAIMIO M OLICHUBATH
ee JJOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHAJIM3a
UCTOYHUKA MHPOPMAIUH; MPOSIBISATh OpraHU3AIMOHHBIE W MMO3HABATEIHHBIC YMEHUS

CaMOCTOSITENIEHOTO
nproOpETEHHSI HOBBIX 3HAHWH B TPOIIECCE BBHITIOTHEHUS TPOCKTHBIX U
y4eOHOMCCIIEIOBATENBCKUX pabOT; paboTaTh B IPYIIIE C UCTIOTHEHUEM Pa3IMYHbIX
COLIMATBHBIX POJICH; MPOSBIATH MOTHUBAIMIO K OynyIiel mpohecCunoHanbHON
JIeSITEIIbHOCTH

I10 CIICOUAaJIbHOCTAM @HBHKO-TGXHH‘IGCKOI‘O HpO(i)I/IJ'IH.

37



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
HanmeHoBaHue
Ne pa3zieNioB U TeM KonugecTBo
/1 y4eOHOr0 mpeaMeTa qacoB

Pa3nen 1. Mexanuka

1.1 TlorpemHoctu B 2

OKCIICPUMCHTC

(Jtexrus)

IIporpammHoOe copepxaHue

DKCHEPUMEHT B TEOPHsI B TIPOIIECCE
no3HaHus npupoAsl. HabmroneHue u
aKkcriepuMeHT B pusnuke. CriocoObl
U3MepeHus (PU3NYECKUX BEIMYUH
(aHanmoroBble U U(PPOBHIE
U3MEpUTETbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TaTYNKOBBIE
CHUCTEMBI).

[TorpemHocTr U3MEepEeHU
dbu3nueckux BenTuynH (a0CoMoTHAS
Y OTHOCHUTEJIbHAS).

I'mmore3a. ®dusmyeckul  3aKOH,
TPaHUIIBI €70 MPUMEHUMOCTH

XapakTepuCTUKa JIEATCIbHOCTH
oOy4Jaromuxcs

Onepupoeamb NOHAMUAMU.

HaOJII0/ICHNUE, SKCIIEPUMEHT, TUTIOTE3a,
Teopus, pusndeckas BeIUIMHA,
bu3nUecKuil 3aK0H, U3MEPUTETbHBIN
npubop, U3MEpPEHHe, pe3ybTart
W3MEpEHUs, 1IeHa JIETCHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPECHHUS.
IIpusooums npumepvl HaOMIOACHMS,
HKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BEeNTUYNH, PU3MUECKUX
3aKOHOB, U3MEPUTEIBHBIX TPUOOPOB.
Onpeoensimb IEHY JICJICHUS Kb
npuoopa, adCOMIOTHYIO MOTPEIIHOCTh
npsIMOTO U3MepeHust. 3nams GOpMyIIbI
JUTSI OLICHKH
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OTHOCHUTEJIBHOMN NIOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHUS, MTPABUIIA
OKpYTJieHUs a0COTIOTHBIX
MOTPEIIHOCTEMN, BBIPAKEHNE
OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN B
MPOLIEHTaX
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1.2 OreHka norpenrHocTeu
MPSIMBIX U KOCBEHHBIX
U3MEpEeHUN
(caMocTosATeIbHAS

pabota)

Onpenenenue IIOTPELIHOCTEN
IPSIMBIX U3MEPEHUMN 10 3aJlaHHBIM
pe3yiibTaTtam A3MEPEHNM.

[IpueMbl OLIEHKM HOTPENTHOCTEN
KOCBEHHBIX U3MEPEHUI

Onepuposamu NOHAMUAMU.
a0COJIIOTHAsl MOTPEIIHOCTh U3MEPEHHMS,
OTHOCUTEIbHAs NOTPEIIHOCTD
U3MEpEHUSI.

IIpueooums npumepel NIPAMBIX U
KOCBEHHBIX U3MEPEHUI.

Onpedensims NOTPELIHOCTH MPSIMBIX
VU3MEpPEHUM.

Hcnonvzosamv METO TPAHUIL JIIS
OILICHKH a0COJIFOTHOM MOTPEITHOCTH
IIPSIMOTO U3MEPEHUS, TIPaBUIIa
OKpYTJICHHUS a0COTFOTHBIX
MOTPEITHOCTEH, (DOPMYJIBI SIS OLICHKH
OTHOCHUTEJIBHOM MOTPEITHOCTH
KOCBEHHOT'O U3MEPCHHs. Ymemb
OKPYTJIATH a0COMIOTHBIE

MOTPEILIHOCTH, BBIpaXXaTh
OTHOCHUTEJIbHBIE TOTPEIIHOCTU B
MPOLICHTAX.

Pewamy 3a7a4u Ha OLICHKY

OTHOCHUTCJIIBHBIX HOFpeHIHOCTeﬁ
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1.3.1 VYcpeanenue namMepeHui.

Cnyuaiinas
MOTPEIIHOCTD
(MpakTUKyM)

1

[TpuOopHBIE MOTPEUTHOCTH,
Clly4yailHble U CUCTEMAaTUYECKUE
HOTPEIIHOCTH

Onepuposamsv nonamusmu: NpUOOpHAs
IIOIPEIIHOCTD, CIIy4anHas
MOTPEIIHOCTh, CUCTEMAaTHYECKasI
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
Ilpusooums npumepvl TpUOOPHOH,
CIIy4alHOM Y CUCTEMAaTUYECKON
MOTPELIHOCTH.

Onpedensams dKCIEPUMEHTATLHO HA00D
3HaYeHUHN (PU3NYECKON BEJIMUUHBI MpPU
IIPOBEJICHUY HECKOJIBKUX HE3aBUCHUMBIX
W3MEPEHUM.

HUcnonvzosams GOpMyIbl 1 CPETHETO
apu(PMETHIECKOT0 HECKOIBbKUX YHUCEI,
JUTSL OIICHKH aOCOJIFOTHOM TIOTPENTHOCTH
3HaYCHHS (PU3NICCKON BEITMUUHBI,
OLIEHEHHOTO KaK CpeJHee
apudmeTnieckoe Habopa ee 3HAUCHUI.
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1.3.2 Kunemaruueckue
U3MEPEHUS JTaTbHOCTH
oJieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpaKkTUKYM )

[Iepemenienne, CKOPOCTh U
YCKOPEHHE MAaTEPUAITBHOW TOYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxeHue
MEPEMEIECHUMN U CIIOKEHUE
ckopocTei. JIBrkeHue Tena,
OpOIIEHHOTO MOJ| YTJIOM K
TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAaUEHUE U3MEPSEMON
(bu3ruecKol BETUYMHBI KaK CpeiHee
apudMeTrueckoe Habopa ee 3HAUCHUH,
IIOJIYYEHHBIX IPU MPOBEICHUHU
HECKOJIBKMX HE3aBUCUMBIX U3MEPEHUH,
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh 3HAYEHUS ATON
(bu3HuecKol BETUYNHBI.
Yemanaenueamo 63aumocenzu Mexny
OLICHKOM 3Ha4YeHUs HU3HUECKOU
BEJIMYUHBI, ONPENIEIAEMOIN MO
pe3ynpTaTaM HECKOIbKUX
HE3aBUCHMBIX U3MEPEHUH, U CPEIHUM
apru(MeTHYEeCKUM HECKOJIBKUX YHUCE

Onepuposams noHsamusmu: CKOPOCTb,
yCKOpEeHHe, CBOOOHOE TaJicHHUE,
JAJIBHOCTD IT0JIETa, a0COJIFOTHAS
MOTPEIIHOCTh U3MEPCHHSI,
OTHOCHUTEJIbHAS TIOrPEIIHOCTh
U3MEPEHUSL.

Ilpusooums npumepvi CBOOOTHOTO
MaJICHUS TEJI IPH Pa3InIHbIX
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KOOpAHWHAT, CKOPOCTH U YCKOPCHUSA
MaTepHaHBHOﬁ TOYKH OT BPECMCHH

3HAYEHUSX HAYaJIbHOW CKOPOCTH, IpHU
Pa3HBIX yriiax MEXy HauaJlbHOMN
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoseams pyneTky,
KHHEMaTu4ecKue (opMyJibl,
ONUCHIBAIOIINE ABUKECHUE TENA,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTH JJaJbHOCTH IOJIETA TENa,
OpOIIEHHOT'O TOPU3OHTAIBHO, OT €T0
HayaJabHON CKOPOCTH.

HUccrneoosamsb 3aBUCUMOCTD JAIBHOCTH
MoJIeTa TeJjia, OPOIICHHOTO
TOPU30HTAIBHO, OT €r0 HaYaJIbHOU
CKOPOCTH U UHMEPNPemuposams
MOJIYYCHHBIE PE3YNbTAThI. Pewams
3a/layy Ha OTpEJEICHUE T10
AKCIIEPUMEHTATBHBIM JTAHHBIM
Ha4daJIbHOW CKOPOCTH TeIa,
OpOLIEHHOTO TOPU3OHTAIBHO.
Onpedensamb aOCONIOTHYIO U
OTHOCUTENHHYIO TIOTPEITHOCTh
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1.4 TIlpocreiimue
reOMETPUYECKUE
U3MEpEeHus

(camocTosITeNbHAS

paboTa)

MeTobl M IPUEMBI TIPOBEICHUS
NPSIMBIX M KOCBEHHBIX U3MEPCHUI
TCOMETPUICCKUX BEIMYUH (JJTHHA,
yToJ1, TUIoNaab, 00beM)

HavyaJIbHON CKOPOCTH Tela, OpOLICHHOTO
TOPU30HTAIBHO

Onepuposamu nonamusamu: aOCOIIOTHAS
MOTPEITHOCTh U3MEPCHHSI,
OTHOCHUTEJIbHAS TIOTPEIIHOCTh
U3MEpEHUSI.

3nampb METO/IBI M IPUEMBI TIPOBEICHUS
MPSIMBIX U3MEPEHUN TCOMETPUICCKUX
BEJIMYMH.

Ipumensams HopmMynbl IS
ornpezeneHust abCOMIOTHBIX |

OILIEHKH OTHOCHUTEJIHHBIX
MTOTPEIIHOCTEM.

Pewams 3amauy Ha onpenesieHue
wiomaan GUrypel 1 ooObema Tena o
HKCIIEPUMEHTATBHO U3MEpPEHHBIM
3HAYEHUSM JJTVH.

Onpeodensimb 3HAYEHUS OTHOCHUTEIBHBIX
MOTPEITHOCTEN B TPOLEHTAX

45



1.5 TI'pacduxu
AKCIIEPUMEHTAJIbHBIX
3aBUCUMOCTEM.

2

I'paduueckoe npeacrabieHue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH APYT OT Apyra. JInnenHas

Onepuposamv nousmusamu.: rpadux
3aBUCUMOCTHU OJHOU (hU3NUYECKON
BEJIMYKMHBI OT IPYIroH, JMHEHHAsA
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I'padpuueckas obpadboTka

JaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 puLUeHT u cBOOOIHOE
cJaraeMo€e JUHENHON 3aBUCUMOCTH

3aBUCUMOCTb, YTJIOBOU KO3(PPUIIUEHT
U CBOOO/IHOE cllaraeMoe JUHEHHON
3aBHUCHUMOCTH, aIllIPOKCUMAITHS,
WHTEPIIOJIAIUS, SKCTPATIOISAIHNS. SHAMb
MIpaBUIIa MOCTPOCHUS IPAPUKOB
3aBUCUMOCTEH (PU3NYCCKUX BETUIHH
JPYT OT ApyTa.

Cmpoums Tpad¥Ku JTMHSHHBIX
3aBUCUMOCTEH (PU3NYCCKUX BETUIHH
JpYT OT Apyra.

Ilpumenams  TpaBUWIA  MOCTPOCHHUS
rpaMKOB 3aBUCUMOCTEH (PU3HUECCKUX
BEJIMYMH JIPYT OT Jpyra.

IIpusooums npumepwvl anmpoKCUMAIINH,
WHTEPIIOJIAINN, IKCTPANIONSAUUA. Y mems
MIPOBOUTH POLIETYPhI
anmpOKCUMAIINH, HHTEPITOJIAIIHH,
OKCTPATIONISIIUH.

Onpedensamb 3HAUEHUS YTIIOBOTO
Kod(punreHTa u CBOOOTHOTO
cllaraeMoro JUHEHWHON 3aBUCUMOCTH,
OIICHUBATh MX a0COITIOTHBIC
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IMOrpCIIHOCTH.

Yemanasnusame 63aumocensu MEXNy
MaTEMaTHYECKUM ITOHATHEM «JIMHENHAs
GyHKUMSA» U TMHEMHON 3aBUCUMOCTBIO
(bu3HYeCKUX BETMYUH APYT OT Apyra.
Hccneoosamsv u unmepnpemuposams
rpaduKu TMHEHHBIX 3aBUCUMOCTEN
(bu3HUeCKUX BETMYUH APYT OT Apyra.
Pewambs 3anaun Ha IOCTPOEHUE
JMHENHBIX TpaUKOB 3aBUCUMOCTEN
(¢u3nyecKuX BEIUUYMH JPYT OT JIpyra Io
3aJJaHHBIM Habopam
DKCIIEPUMEHTAIBHBIX TaHHBIX,
OIPENENATh 110 IOCTPOEHHOMY I'paduKy
yIi10BOM KO3 PUIIMEHT B CBOOOIHOE
cllaraemMoe, OLIeHUBaTh UX a0COIIOTHbBIE
Y OTHOCHUTEJIBHBIE MIOTPEITHOCTH
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1.6

O6paboTka HETMHEHHBIX
3aBUCHMOCTEH
JTMHeapu3aIus, MojcyYeT
IO AN

I'padpuueckoe npexacrasienue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH JIPYT OT Jpyra.
Henunelinas 3aBUCUMOCTD U
€€ JIMHEeapu3aLus

Onepuposams nonamuamu: rpapuk
3aBUCUMOCTU OJHOU (pr3myeckoi
BEJIMYMHBI OT APYIroM, HEJIMHENHAs
3aBUCHUMOCTb, JINHEAPU3ALIUS
HEJIMHENHOM 3aBUCUMOCTH, IUIOLIA/Ib
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noJ1 rpauKom,
IIOCTPOEHUE
KacaTelbHbIX K

rpaduxy (Jexums)

noj rpaKoM 3aBUCUMOCTH,
KacaTesbHas K rpad)uKy 3aBUCUMOCTH B
JTaHHOU TOYKE.

3name nipaBUIIa MOCTPOCHUS TpaUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JPYT OT JIpyTa, PU3HUYECKUNA CMBICIT
TJIOMIA TN TTOJ] TPaPUKOM 3aBUCHMOCTH
U KacaTeJIbHOM K TpauKy 3aBUCUMOCTH
B JJaHHOU TOYKe. Cmpoums UCXOTHBIE

U JIMHEApU30BaHHbIC TPAPUKU
3aBUCUMOCTEN (PU3NYECKUX BETUUHH
JPYT OT ApyTra, KacaTelbHYI0 K rpaduKy
HEIUHENHON 3aBUCUMOCTHU B TaHHON
TOUKE.

Ilpumenams  TIpaBUIIA  TOCTPOEHUS
rpadukoB 3aBHCHMOCTEH (PU3NIECKUX
BEJIMYUH JPYT OT JIpyTa.

Onpeoensimb 3HAYEHUS TUIOMIAAN TIO
rpauKOM 3aBHCUMOCTH M yTJIOBOTO
Koa(puIeHTa KacaTeIbHON K
rpauKy HEJIUHEUHOU
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3aBUCHUMOCTH B I[&HHOIZ TOYKE,
OLICHUBATh UX a0COJIIOTHBIE
IMOrpCIIHOCTH.

Yemanaenusamo 63aumocsnsu Mexay
MaTeMaTHYECKUM MOHSITHEM «(YHKITUS
Y 3aBUCUMOCTHIO (DU3UYECKUX BEITUUNH
JpyT OT npyra. Mccredosams u
unmepnpemuposams rpadhuKu
HEJIMHEWHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJIUUUH JIPYT OT ApyTa.
Pewamys 3anaum Ha mocTpoeHUE
JMHEapHU30BaHHBIX TpaUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUNH
JIPYT OT JIpyTa Mo 3aJaHHbIM Habopam
AKCIIEPUMEHTAJIbHBIX JAHHBIX,
OTIPENIEIIATH 110 MTOCTPOCHHOMY IrpadUKy
yII0BOM KO PUIMeHT u cBo00HOE
cjlaraeMoe, OIleHMBATh UX a0COJIOTHBIC
Y OTHOCUTEJIbHBIC MOTPEITHOCTH
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1.7

N3mepenne
3aBUCUMOCTH
KOOPAMHATHI TPAHULIBI

00J1lacTU HAMOKAHUS OT
BPCMCHH.
Jluneapuzanus
3aBUCUMOCTH
(MpakTHKyM)

PaBHOMEpHOE M HEpaBHOMEPHOE
NPSAMOJIMHENHOE JBUKEHHE.
Koopaunara, BpeMsi, CKOpOCTb

Onepuposamv nousmusamu.: rpadux
3aBUCUMOCTU OJHOU (pr3myeckoi
BEJIMYMHBI OT APYIroM, HEJIMHENHAs

3aBUCUMOCTb, JINHEAPU3ALUS
HEJIWMHEHNHON 3aBUCUMOCTH.

Cmpoumbs TMHEapU30BaHHBIN rpapuk
3aBUCUMOCTU (PUBMYECKUX BEITUYUH JIPYT
OT Apyra.

llpumensms  TpaBUIA  TIOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKUX

BEJIMYMH JIPYT OT JApyra.

Onpedenambs 3HAYECHUS YTJIOBOTO
Kod(dduirenTa 5 CBOOOJIHOTO
cJaraemMoro rpaduka JMHEWHOU
3aBUCUMOCTH, OIICHUBATh ux
a0COIOTHBIC MOTPEIIHOCTH.

Hccneoosamv u  unmepnpemupogamso
HEJIMHEWHYIO 3aBUCUMOCTb KOOPAUHATHI
rpaHuipl 00JACTM HaMOKaHusg Oymaru

OT BPEMEHHU.
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Hcnonvzosams CEKyHIOMED U PYJIETKY

1.8 H3zyuenue ymnpyroro 2 Cuna. N3smepenne cuibl  Onepuposams NOHAMUAMU. CUJIA,

rucrepesuca JMHAMOMETPOM.  VTIpyrHe u  Aebopmanus, ynpyruii ruCTEpe3HC.

MIPAKTHK Ymems popmynuponats 3akoH ['yka,
(p ™) YAaCTUYHO YIIpyTrue aedpopMalium. $opmystip 4
coOHMpaTh SKCIEPUMEHTAIIbHYIO

Cuna ynpyroctu. 3akoH ['yka.
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OtkiioHeHus ot 3akoHa ['yka.
IMuctepesuc. Paborta cuiibl Ha
MaJIOM ¥ Ha KOHEYHOM

nepemenenuu. I'paduueckoe
IpeCTaBICHNE PaOOThI CHIIBI

YCTaHOBKY.

QDopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTHU JIJTUHBI OOBEKTa OT
BEJIMYUHBI TPUJIOKEHHOU K HEMY CHJIBI.
Cmpoumbs HeTUHENHBIN rpaduk
3aBUCUMOCTU (PUBMYECKUX BETUYUH JIPYT
OT Jpyra.

Ilpumenams  TpaBUIa  MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHUECKUX
BEJIMYUH JIPYT OT JApyTa.

HUccrneoosamv u unmepnpemupogamo
HEJIMHEWHYIO 3aBUCHMOCTb  JIJIMHBI
00BEKTa OT BEIIUYUHBI MPUIIOKEHHOMN

K HEMY CHJIBI.

Onpedensamb yroja HAKJIIOHA KacaTeIbHON
K rpauKy HEIMHEWMHON 3aBUCUMOCTH B
JTAHHOM TOYKE, TUIOMIAIb MO TpaduKoM,
OLICHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH 3THX
BEJIMYUH.

Hcnonvzosamo CCKYHOOMCP )51
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JMHAMOMETP.
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1.9

HaxoxaeHnue Macchl
JVMHEWKH | IITIpUIa C
TIOMOTIIBFO
ypaBHOBEIIHBAHWISI
peruara (IpaKkTHKYM )

AOGCOIOTHO TBEPJ0E TEIIO.
BpamarenbsHoe 1BHKEHUE TBEPAOTO
Tenaa. MOMEHT CHJIbl OTHOCUTENIBHO
ocH BpauieHus. [Ineqyo cuibl.
CrioxeHue Cuil, MPUIOKEHHBIX K
TBEpAOMY Tery. LleHTp TsxkecTH
TeJa. Y CIIOBUS pABHOBECHS
TBEpAOTO Tena. Peryar

Yemanaenusams 63aumocsnzu Mexny
onpeneneHrueM GU3NIECKON BEIIMUUHbI
«MeXaHuyeckas paboTra» u
T€OMETPUICCKUM TIOHSATHEM

«TUTIOMIAIb MO TPa(UKOM 3aBHCUMOCTH
BEJIMYHMHBI CUJIBI OT BEJIMYNHBI
nedopmarymy

Onepuposams nousmusmu: MOMEHT
CWJIBI OTHOCUTEIHHO OCH BpallleHHUS],
IJIEYO CUJIBI, IIEHTP TSAXKECTH Tela,
phIyar.

Ymems bopMyanpoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHSI pABHOBECHSI
a0COJIIOTHO TBEPJIOTO TeJla, CKIIAIbIBATh
CHJIBI, TIPUJIO’KEHHBIE K TBEPAOMY TEIY,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpuooums puMepsl MIPUMEHEHUS
pBIYATOB.

Dopmyauposams TUNOTE3Y O XapaKTepe
3aBUCUMOCTA  KOOPAMHATHI  TOYKHU



ONOpPBI YPABHOBEIIEHHOTO phlYara
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OT BEJTUIMHBI CHJIBI, TPHIIOKEHHON K
€ro KOHIY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTH (PH3NYECKUX BETUIHH
JpYT OT Apyra.

Ilpumensames  TIpaBUJIA  TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJIMYMH JIPYT OT JApyra.

Uccrneoosamv u unmepnpemupogamu
3aBUCUMOCTh  KOOPJAMHATHl  TOYKHU
OTOPHl YPAaBHOBEIIEHHOTO pblyara OT
BEJIMYMHBI CUJIBI, TPUIIOKEHHOU K €T0
KOHILY.

Onpedenams 1o TpaduKy JTMHEHHON
3aBHUCHUMOCTHU 3HAUYCHHUSI YTIIOBOTO
Kod(punreHTa u cBOOOTHOTO
CJIaraeMoTo0, OIICHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH ITUX
BEJTUYHH.

Hcnonvzosamsb IMHENKY, a TAKKe

mIrpun ¢ ACJICHUAMUA OJIA U3MCPCHUA
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o0BeMa.

Pewamw 3anaun 0 paBHOBECUHU pblyara
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1.10

N3mepenne

ko3 purmenTa
DHEPreTUYECKUX NTOTEPH
IIPU OTCKOKE IIApHUKa OT
MTOBEPXHOCTH
(MpakTUKyM)

NMiynbe cuilbl U ©I3MEHEHUE
MMITyJIbCa Tea. 3AKOH COXPAHEHUS
umnynbca. Kunernueckas sneprust
MaTepuaibHOM Touku. Teopema 00
U3MEHEHUH KUHETUYECKOM SHEprUn
MaTepHaIbHON TOUKH.
[loTennuanbuble U
HEMOTEHIIUAJbHBIE CHUJIBI.

[TorennuanbHas SHEPrUsl.
[ToTeHunanbHas SHEPrUs Tena B
OJIHOPOJHOM I'PaBUTAIMOHHOM
noJie. CBsizb pabOTHI
HEMOTEHIUAIBHBIX CUJ C
U3MEHEHUEM MEXaHUYECKOU
SHEPTHH CUCTEMBI TEN. 3aKOH
COXPaHECHUSI MEXaHUYECKOU
SHEPIruu. YNpyrue u Heynpyrue
CTOJIKHOBEHUsI. BHYTpeHHsA
DHEprus Teia

Onepuposams nouamusiMu: AMITYJIbC
CHUJIbI, UMITYJIbC T€JIa, KHHETHYECKas
SHEPrus MaTepUAIbHON TOUKH,
MOTECHIIHAJILHBIE U HEMIOTCHIIMAIbHBIE
CUJIBI, IOTEHIIUAJIbHAS PHEPTHS (B T.4.
TeJla B OTHOPOJIHOM I'PaBUTALIMOHHOM
MoJIe), YIPYTrue U HEeYIPYyTHe
CTOJIKHOBEHHUS. Y memb
bopMyIUpPOBATH 3aKOH COXPaHEHUS
HUMITYJIbCA U TEOpPEMY 00 M3MEHCHHHU
KMHETUYECKOW SHEPTUM MaTepUaibHON
TOYKH, aBaTh ONPEACICHUE
MMOTEHIIMAJILHBIX M HEIMOTSHIIMATBbHBIX
cui1; GopMyJIMpPOBATh 3aKOH
COXpPAHEHUSI MEXaHUYECKOW SHEPTUH.
Ilpusooums npumepsi ciydaeB, Korja
HMMITYJIbC TE€JIa COXPAHSAETCS WJIU HE
COXpaHsEeTCs, KOrja MeXaHu4eckas
SHEPTUSI CUCTEMBI COXPAHSIETCS WU HE
COXpaHAETCS, YIPYTUX U HEYIIPYTHUX
CTOJKHOBEHHUM.
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Uroro no pazneny

20

QDopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
1ocCJie COYJapeHHsl C TOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoumsb TUHEWHBIN U HETMHEHBIN
rpaduK 3aBUCUMOCTH (PU3UIECKUX
BEJIMYUH JIPYT OT JpyTa.

Ilpumenams  TpaBUJIAa  MOCTPOECHUS
rpauKoB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosamov u unmepnpemupoganmas
3aBUCHUMOCTbD BBICOTHI OTCKOKA IIIapUKa
MOCJI€ COYAapEeHUsl C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pynetky. Pewamo
3a1auu 00 aOCOIOTHO YNPYTUX U
a0COJIFOTHO HEYNPYTHUX
COyJapeHUsAX
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Paszpnen 2. MouiekyisipHasi pU3HKAa ¥ TEPMOAMHAMMKA
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2.1.

Onpenenenue
TEIIOEMKOCTH TBEPAOTO
Tena (MpaKkTUKYM)

KonnuecTBO TEIIOTHI.

TenmoeMKOCTh TeIa. YAeabHas U
MOJISIPHAS TEIIIOEMKOCTHU
BEILIECTBA. Y PAaBHEHUE TEIIOBOTO
6ananca. TeroBoe paBHOBeCHE

Onepuposamv NOHAMUAMU: KOTUYECTBO
TEIIOTHI, TETUIOEMKOCTh TeJIa, yIeabHas
Y MOJIIpHAs TEIJIOEMKOCTH BEIECTBA,
TETJIOBOE PaBHOBECHE.

Ymems hopMyIMpoBaTh ypaBHECHUE
TEIJIOBOTO OajaHca, cooupaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
Ilpusooums npumepwt TeN,
00JIaTaroUX OTMHAKOBOM
TEIJIOEMKOCTHIO, HO PA3TUIHOM
YACIBHOU TETNIOEMKOCTBIO.

Ilpumensams ypaBHEHHE TEIJIOBOTO
OayraHca JJ1s1 ONMCaHUs TIporiecca
TeII000MeHa TBEPAOTo Teja C BOJOM.
Hccneoosams TETIIOOOMEH MEXKIY
TBEPJIBIM TEJIOM M KHJIKOCTSIMH U
uHmepnpemuposams pe3yabTaThl STUX
OIIBITOB.

Onpedensamb TEIIOEMKOCTh TBEPJIOTO
Tela Ha OCHOBAaHMH PE3yJbTAaTOB
OTIBITOB TIO M3YYEHUIO TEIIIO0OMEHA
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2.2.

Nsmepenne
TEMIIEPATYPBI PYK
AKCHEPUMEHTATOPA U
TABIICHUSI, KOTOPOE
MOTYT CO3/1aTh €ro
Jerkue (MpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BellecTBa. MaeanbHbIi
ra3. YpaBuenue MenpaeneeBa—
Knaneipona. ['a30BbI€ 3aKOHBI.
["a30BbIil TEPMOMETP

MEXTy TBEPABIM TEJIIOM H KUIKOCTIMH C
pa3HBIMU TEMIIEpaTypaMH, OIIEHUBATh
aOCOJIIOTHYIO U OTHOCUTENbHYIO
MOTPEITHOCTH U3MEPEHHON BETHUNHBI.

Hcnonvzoeams TEPMOMETP.
Ycemanaenusams 63aumocsnzu Mexny
3aKOHOM COXPAHEHHMS IJHEPTUH H
YpPaBHEHHUEM TEIJIOBOrO OanaHca.
Pewamys 3a1a4n Ha IPUMEHEHUE
ypaBHEHUS TEIJIOBOro OanaHca

Onepupoeamv nonsimusmu: 1aBICHUE,
o0BeM, TeMIepaTypa, KOJTUIECTBO
BEIIECTBA, UJICAILHBIN Ia3. Yuemso
3aluChIBaTh ypaBHEHHE MeHaeneeBa—
Kianeitpona, popMynupoBaTh ra3oBbie
3aKOHBI, COOUPATh

HKCIEPUMEHTATBHYIO YCTAHOBKY.

3Hameb YCTPOWCTBO W TPHUHITUI PabOTHI
ra3oBOro TEPMOMETpA.

IIpusooums npumepsi NOBEICHUS ra3a
Py U3MEHEHHUHU €TO JIaBJICHHU, 00beMa,
TeMIepaTyphl.
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Ilpumensams NUHEUKY U CEKYHIOMED.
Onpedensaime TEMIEPATypy U JIABICHUE
UACAIBHOIO Ta3a [0 pPe3ysbTraTam
ONBITOB C CaMOJEIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeams MTUHENKY U
CaMO/JICJIbHBIN Ta30BbIA TEPMOMETP.
Yemanasausame 63aumoceazu MEXNy
BHEIIHNMU U BHYTPEHHUMU
MaKpoIiapamMeTpamMmu
TEPMOANHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHeHUs1 MenaeneeBa—Knanerpona
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2.3.

D¢ dexTruBHbIN

K03 puLreHT
KECTKOCTH CHUCTEMBI.
Onpenenenne Moays
Onra npoBonoku c
ITOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaru

(MpakTHKyM)

Jledbopmanuu TBEpIOTO TENA.
Pactsxenue u cxatue. Monyib
[Onra. Yopyrue u Heynpyrue
nedopmaruu. [Ipeaen ynpyrux
nedopmanumii. 3akon ['yka. MoMeHT
CHJIBI OTHOCUTEJILHO OCH
Bpauienus. [lneqo cumel. YcnoBus
paBHOBECHS TBEpIOTO Tema. Peryar

Onepuposamu nonamuamu: yupyrue
U Heymnpyrue aedopmanuu, npeaet
ynpyroi aedopmanuu, MOAYJb
FOHra, MOMEHT CHJIbI OTHOCUTENILHO
OCH BpalIeHUs, TJIEUO CUJIbI, pblyar.

Ymems bopmynupoBath 3aKkoH ['yka 1i1s
nedopManuu pacTspKeHUsT OJHOPOIHOTO
CTEPHS C TOCTOSTHHBIM MOTIEPEYHBIM
CEYEHUEM, YCIIOBHE
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paBHOBECHs a0COJIFOTHO TBEPAOIO TeNa,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

Ilpusooums npumeps ynpyrux u
HEYNpyrux AedopMalinii, MaTepruaioB ¢
pa3nuuHbIMU MoayssiMu FOHra.
lpumensamo 3axoH I 'yka s pacuera
nedhopmalii pacTsKEeHUs MPOBOJIOKH.
HUccrneoosamsb 3aBUCUMOCTD yIITTUHEHUS
MIPOBOJIOKH OT BEJIMUMHBI
pPacTATUBAIOIIEH €€ CUJIbl U
unmepnpemuposams TOITy4YECHHbIC
pe3yJbTaThl,

B TOM YHCJIE JJI ONpEEIEHUs Mpeena
yrIpyrou aedopMarum.

Onpeodensams Mmonyiib FOHra mpoBOJIOKH
Ha OCHOBAaHUHM PE3YyJbTATOB OINBITOB IO
PACTS>KEHHIO TPOBOJIOKH C MTOMOIIIBIO
Pa3IUYHBIX 110 BEIMYMUHE CHIL,
OLICHUBATh A0COJIOTHYIO U
OTHOCUTEJIbHYIO TOTPELIHOCTh
n3MepeHHoro moaynst FOHra.
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Hcnonvzosams HepaBHOHHCIH/Iﬁ pbrdar
AJIs1 YBCIIMYCHUA CUJIBI U TICPECMCIICHUA.

Pewams 3anaun Ha NPUMEHEHNE 3aKOHA
I'yka nyst pacuera pacTsKEHUsT U
CKATHUSI CTEPKHEU
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2.4,

N3mepenne

ko3 purmenTa
MTOBEPXHOCTHOTO
HATSKEHUSI METOI0M
OTphIBa (TIPAKTHUKYM )

IToBepxHoCcTHOE HATSDKECHUE.
Kosdhdumuent  moBepXxHOCTHOTO
HaTspKeHus. Cuia MOBEPXHOCTHOTO
HATSKECHHUS. Kanumsipasie
siBiicHUs. JlaBnenue

MOJ] UCKPUBJICHHONW MOBEPXHOCTHIO
xuakoctu. Gopmyia Jlarumaca

Onepuposamv nOHAMUAMU:
MOBEPXHOCTHOE HATSIKEHUE,

K03 (PULIMEHT MOBEPXHOCTHOTO
HATSDKEHUS, KaMJLIISIPHBIE SIBIICHUS.
Ymems 3anuceiBaTh popmMyny sl CUITBI
MMOBEPXHOCTHOTO HATSHKEHUSI, HOPMYITy
Jlanutaca 15 onpeienieHusl 1aBIeHUs
M0J1 UICKPUBJICHHOM MOBEPXHOCTHIO
KHUJIKOCTH, COOMPATH
AKCTIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SBJICHUW U KaIIWJUISIPHBIX SIBJICHUMU.
IIpumensams METOA OTPHIBA PAMKH OT
MOBEPXHOCTH KUAKOCTU ISt
n3MepeHus kodpunmreHTa

IMOBCPXHOCTHOI'O HATAKCHUA KUJIKOCTH.

Hccneoosams 3aBUCUMOCTD BEJTUUYNHBI
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2.5.1. OmnpeneneHue TOYKU
pOCHI (ITPAKTUKYM )

Hacrlmennsie 1 HeHACBIIIEHHBIE
napel. KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH U JABJICHUS
HACHIIIICHHOTO T1apa OT
TEMIIEPATYPhl, WX HE3aBUCHMOCTH
oT 0o0beMa

CHWJIbI, HEOOXOAMMOM JIs1 OTpbIBA OT
MOBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa u
UHmMepnpemupo8ams pe3ybTaThl
IPOBEACHHBIX U3MepeHuil. Onpeodensimo
K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS KUIKOCTH 10 pe3yJibTaTaM
MIPOBEJICHHBIX U3MEPEHHH, OLIEHUBATh
aOCOJIFOTHYIO M OTHOCHUTENBbHYIO
HOTPEIIHOCTh U3MEPEHHON BEIMYNHBI.

Hcnonvzoeams pbluar i CO3JaHUS
CHMJIBI 3aJITaHHOM BEJIMYUHBI. Pewamo
3a/1a4u Ha MpUMEHEHHe (POPMYIIBI JIs
CHUJIbI TIOBEPXHOCTHOTO HATSIKEHUS U
dbopmynsl Jlaruaca

Onepuposams NOHAMUAMU:
HACBIIICHHBIN U HEHACBIICHHBIN Map,
BJIQYKHOCTB BO3/TyXa, A0OCOJIFOTHAS H
OTHOCHUTENbHAS BJIAXXHOCTb. Ymemb
Ka4eCTBEHHO OITMCHIBATh 3aBUCHMOCTD
IUIOTHOCTH M JTaBJICHUSI
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HACBILLIEHHOT 0 1apa. BiaaXxHOCTH
BO3/lyxa. AOCOIOTHAsT U
OTHOCHTEJIbHAS BJIAKHOCTh

HACBIIICHHOTO TIapa OT TeMIIEPaTyphI,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT' 0 Ilapa, coouparhb
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepwvl HACHIILIEHHOTO
Y HEHACBIIICHHOTO Tapa.
HUccneoosamsv Tmipoliecc BbITIAJICHUS
POCHI TIPHU TTOHW)KCHHHM TEMIIEPATYpPhI
BJIQ)KHOT'O BO3/yXa

U UHMepnpemuposams MoIy4eHHbIC
pE3yNIbTATHI.

Onpedensamb 1O TOTYYEHHBIM
AKCIIEPUMEHTAIBHBIM JTAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aT€M, C
MTOMOIIBIO TAOJIUIIBI 3aBUCUMOCTH
JTABJICHUS HACBIIIEHHOTO TIapa BOJIbI
OT TEMIIepaTypbl, OTHOCUTEIbHYIO
BJIQXKHOCTBH BO3/IyXa, a TAK¥Ke
a0COJIOTHBIC U OTHOCHUTEIbHBIC
MOTPENTHOCTH ATUX BEIUYHH.

Hcnonvzosams TEpMOMETD.
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Pewamo 3a1ayn Ha BEIYHCIICHUE
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a0COJIFOTHON M OTHOCUTEJIHbHOM
BJIAKHOCTHU
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2.5.2. 3HAKOMCTBO C
ANEKTPUYECKUM
KOHJIEHCATOPOM
(MpakTUKyM)

DIIEKTPUUYECKUN 3aps.
DIIEKTPUUYECKOE noJe.
Hamnpsi>keHHOCTE M MOTEHIHA
3JIEKTPUYECKOTO TMoJiA. Pa3sHOCTh
MOTEHIINATI0OB U HAIIPSI)KEHUE.
N3mepenue HanpspkeHUs.
Bonsrmerp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPAa.

[TapannensHOE

H IT0CJICA0BATCIBbHOC COCIMHCHUC
KOHIACHCATOPOB

Onepuposamv noHsAmMusAMU:
IIEKTPUYECKUN 3aps]l, JIEKTPUUECKOE
1oJie, HaNPsKEHHOCTh U MOTEHIHAI
3JIEKTPUYECKOIO 0JIs, Pa3HOCTh
NOTEHIIMAJIOB U HANPSLKEHUE,
KOHJIEHCATOP, 3JIEKTPOEMKOCTh
KOH/IEHCaTopa.

Ymemwb BbIUNCHATH 3apsi]] KOHJAEHCATOpPA

IO €Tro SJICKTPOCMKOCTHU

U HaNPSDKEHUIO, TPUMEHSTH (POPMYJIbI
JUTSL pacyeTa 3JIEKTPOEMKOCTH TIpU
MOCJIEIOBATEIbHOM U MapaJljIeIbHOM
COEJIMHEHUU KOHJIEHCATOPOB,
coOUpaTh NEKTPUUYECKYIO 1IETIb.
IIpusooums npumepoi

MIOCJICIOBATEIHHOTO U MapaJIEIHLHOTO
COEJIMHEHUS KOHJIEHCATOPOB.
Hccneoosamsv 3aBUCUMOCTD HATIPSIKCHUS
Ha KOHJACHCATOPE
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OT €ro 3JIEKTPOEMKOCTH U
UHMepnpemupo8ams pe3ysbTaThl
ATOro 3KcHepuMenTa. Onpeodenams
OTHOIIIEHUE YTIEKTPUUECKUX
eMKOCTEH ABYX KOHJIEHCATOPOB I10
U3MEPEHHBIM 3HAYCHUSAM
HaNpsDKEHUS Ha HUX, OICHUBATH
a0COJIOTHBIE U OTHOCUTENbHBIC
MIOTPEITHOCTH U3MEPSIEMBIX
BEJINYMH. Mcnonv3oeams
BOJIBTMETp. Pewams 3a1aun Ha
COeIMHEHNE KOHAEHCATOPOB

Hroro mo pazneny 9

Paznen 3. JieKTpoauHaMHUKA.

3.1. MUMsydenwue npormecca 2 DIIEKTPUUECKUM 3apsii. Onepuposams NOHAMUAMU:
pa3psaIKu KOHJIEHCATOpa DIIEKTPUUYECKOE TIOJIE. AIEKTPUYECKUH 3apsijl, FJIEKTPUIECKOE
(mpakTHKyM) HanpsikeHHOCTh U TTOTEHITUa 1oJIe, HAMPSHKEHHOCTh M TTOTEHIIHAI
AIIEKTPUYECKOTOo ToJisl. PazHoCTh AIEKTPUYECKOTO TOJIs, Pa3HOCTh
noTeHnuranoB u Hanpspkenue. DJIC  morteHrmanos u HanpspkeHue, IJC
HMCTOYHHKA TOKa. I3MepeHue HMCTOYHMKA TOKA, KOHJIEHCATOD,

HanpspkeHus. BoneTmerp. ANEKTPOEMKOCTh KOHJIEHCATOPA,
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Konnencarop. D11eKTpoeMKOCTh
KOHJEeHcaTopa. JNEeKTPUUECKOe
conpoTuBiieHUE. 3akoH OMa 11714
MOJIHOU (3aMKHYTOM)
BJIEKTPUYECKOMN LIETIN.

KOHI[GHC&TOp B IICITN ITOCTOAHHOTI'O
TOKa

AIIEKTPUUECKOE COTIPOTUBIICHUE.
Ymemwv popmynupoBath 3akon Oma
TSl TIOJTHOM (3aMKHYTOM)
AIIEKTPUYECKOM TETTH, BEIYUCIIATh
3apsii KOHASHCATOpa IO €ro
JIEKTPOEMKOCTH U HANPSHKCHHUIO,
coOupaTh IEKTPUICCKYIO TICITb.
Ilpusooums  npumepvr  TOBEACHUS
KOHJIEHCATOpa, BKJIIOYEHHOTO B IIENb
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIBI TOKA OT BPEMEHH
IIPH pa3psliKe KOHIEHCATOpa Yepe3
pe3ucTop.

Cmpoumbs TpaduK 3aBUCIMOCTH CHJTBI
TOKa OT BPEMEHHU TIPHU Pa3psiaKe
KOHJICHCATOpa Yepe3 pe3ucTop.
Ipumensme IpaBUIa TOCTPOCHHUS
rpauKOB 3aBHCUMOCTEH (PU3HISCKUX
BEJIMYHH JIPYT OT Jpyra.

Hccneoosamsv 3aBUCUMOCTD CHITBI TOKA
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OT BpEMEHU TIpU  pa3psake
KOHJIeHCaTopa Yepe3 pe3ucTop u
UHMePNpPemupo8ams 3Ty
3aBUCUMOCTb.

Onpeodensamb 3IEKTPOEMKOCTb
KOHJIEHCATOpa, BBIpaxas ee yepes
yII10BOM KOA(PPUIIMEHT KacaTeIbHOU K
rpaduKy 3aBUCUMOCTH CHJIBI TOKa
pa3psiIKyd KOHJEHCATOpa OT BPEMEHH,
OLICHUBATh A0COMIOTHYIO U
OTHOCHUTEJIBHYIO MOTPEIIHOCTh
AIIEKTPOEMKOCTH.

Ucnonvzosamv BOABTMETp U
CEKyHIOMEP.

Yemanasnusamo 63AUMOCEBA3U.
Pewiams xadecTBEHHBIC 3aJa4un 0
KOHACHCATOpAaX, BKIIOYCHHBIX B ICIIb
IIOCTOAHHOI'O TOKa
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3.2.

Onpenenenue
yIIETBHOTO
COMPOTHUBIICHUS

Cuna toka. Hanpspkenuwe. 3akoH Onepupogamv nOHAMUAMU: CUJA

Owma a5 ygacTka 1eru. TOKa, HalpsAKCHUC,

AJIEKTPUYECKOE CONPOTUBIIEHU
DIEKTPUUYECKOE COIPOTUBIICHNUE. p p ©
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MaTepHaja IIpOBOJIOKHU 3aBUCUMOCTbH COTPOTUBIICHUS YIEIBbHOE COPOTUBICHUE BEIIECTBA.
OTHOPOIHOI'O IPOBOJHUKA OT €ro
JUIMHBI U IJTOIIAIH IOIIEPEYHOIO
ceueHus. Y IebHOE
CONPOTHBIICHUEC BEIICCTBA Gopmyiy U1 3aBUCHMOCTH

COIIPOTHUBJICHUA OAHOPOIHOTO

(mpakTUKyM) Ymems hopmynuposats 3akoH Oma

AJIs1 Y4aCTKa LCIIH, 3alIMChIBATh

MPOBOJHUKA OT €r0 JJIMHbI U
IJIOILA/IN TTONIEPEYHOT0 CEYEHU,
coOUpaTh NEKTPUUYECKYIO LETIb.
IIpusooums npumepwvl BEMECTB C
Pa3INYHBIM YAEIbHBIM
CONPOTUBIICHUEM.

Ilpumenams METOH W3MEPEHUS
MaJlbIX ANEKTPUUYECKUX
COITPOTHUBJICHUH.

Hccnedosams 3aBUCUMOCTD
HaIpsHKEHUSI MEK1y KOHIAMU OTpe3Ka
IIPOBOJIOKH OT JUJIMHBI 3TOTO OTPE3Ka U
UHmMepnpemupo8ams Pe3yIbTaThl
ITPOBEJICHHBIX U3MEPEHUN, BBIYUCIIATH
AIEKTPUYECKOE COMPOTHUBIIEHUE OTPE3KA
ITPOBOJIOKH MO U3MEPEHHBIM 3HAYCHUSIM



CHJIBI TOKA M HAIIPSDKEHUS.
Onpeodensams yAEIbHOE CONPOTUBIICHNUE
MaTepualia MPOBOJIOKHU 0 H3BECTHBIM
JUTHHE, THaMETPy U COTIPOTUBJICHUIO,
OLICHUBATh a0CONIOTHYIO U
OTHOCHUTEJIBHYIO MOTPEIIHOCTh
yIIeTHHOTO COTIPOTHBIICHUSI.
HUcnonv3o6ams MyITbTUMETD B peKUMaX
BOJIbTMETPAa W aMmIlepMeTpa, JTUHEHKY,
MUKPOMETD.

Pewamyw 3anaun Ha 3akoH Oma 115t
ydacTKa IeTlH U Ha 3aBUCUMOCTh
COTIPOTHUBJICHHSI OTPE3Ka MPOBOJIOKH
OT €ro XapaKTEPUCTHUK
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3.3.

N3mepenue BOIBT-
aMIIEpHOM
XapaKTEPUCTUKHU
MOJYIPOBOJHUKOBOTO
nuona (MpakTUKYM )

[MonynpoBoguuku. CoGcTBeHHAs
U TIPUMECHAs TPOBOJIUMOCTh
nosyripoBogHuKkoB. CBolicTBa p-
n-nepexoaa.

[TonynpoBOHUKOBBIN AUO

Onepupoeamb NOHAMUAMU.

MOJIYIIPOBOJAHUK, COOCTBEHHass W

IIPUMECHAsT TNPOBOAUMMOCTH,  P-N-
IIEPEXON, MOJIYTIPOBOJHUKOBBII
WO/,

Ymemwb 00BACHATH IPUPOTY
COOCTBEHHOM M MPUMECHOU
IPOBOJIMMOCTH, CBOMCTBa P-N-
nepexoa, MPUHIIHAI JCHCTBHS
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HOJIyTIPOBOJHUKOBOI'O TNOJA, €0
(GyHKUMOHUPOBAHKE

IIPHU BKIITOUCHHHU B DJICKTPUYCCKYIO LICIIb
MMOCTOAHHOI'O TOKa B IIPAMOM U B

oOpaTHOM  HampaBJ€HUU, COOMpaTh

SJICKTPHUICCKYIO OCIIb, YUTaThb
MAapKHUpPOBKY IMMOJYIIPOBOAHHUKOBOI'O
Auoaa.

IIpusooums npumepsvl MUCMONB30BAHUS
IIOJIYIIPOBOAHUKOBOIO  AMOAA B
DIEKTPUYECKUX LIETAX.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepe3 MOJYNPOBOTHUKOBBINA TUOA, OT
MOJIAHHOT'O HA HET'O HAIPSKEHUSI.
Cmpoums 3KCIEPUMEHTAIBHO BOJIBT-
amriepHyto xapakrepuctuky (BAX)
MOJIYIIPOBOAHUKOBOTO AMO/1A IPU €T0
BKJIFOYEHUU B DJIEKTPUYECKYIO LIETh
MOCTOSIHHOTO TOKA B IIPSIMOM U B
oOpaTHOM HarpaBlieHUH. [Ipumensmeo
MpaBWIIa MOCTPOCHUS TPAPUKOB
3aBUCHUMOCTEN PU3HUECKUX
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Hroro no pazneny
OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BEJIMYUH JPYT OT apyra. Hccredosamv
BAX  monynpoBOJHUKOBOTO  JHOAA,
BKITFOUEHHOTO B I[ETb MTOCTOSTHHOTO TOKA
B IPSIMOM U B OOpaTHOM HampaBlCHUH
u uHmMepnpemupos8ams ITY
3aBHCHUMOCTb.

Onpeodensamb dNEKTPUIECKOE
COIIPOTHUBJICHHUE MOJIYIIPOBOHUKOBOTO
JM0JIa TIPY JAHHOM 3HAYCHHUU
HaTPsDKEHUS, OIIEHUBATH a0COIOTHYIO

Y OTHOCHUTEJTHHYIO MTOTPEIIHOCTh ITOU
bu3NIECKOI BETMIHHEI.

Hcnonvzoeams BOIBTMETP, aMIIEPMETP,
MIEPEMEHHBINA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUOI.
Pewamw 3anaumn Ha Lenu MOCTOSHHOTO
TOKA IIPU HAJIMYUU B HUX UJIE€ATBHOTO
hivs (Oit:|
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11 KVIACC

HaumenoBanue
Ne KosnuuectBo

pasiiesos 1 TeM I[IporpaMMHOe cofiepKaHKe
n/m y4eOHOr0 mpeaMeTa Hacos

Paszpgen 1. DinekTpoguHAMHUKA

1.1. OneHka BEIUYUHEI 2 MarnautHoe nosne. Bektop
TF'OPU3OHTAILHON MarHuTHOM uHAyKuuu. [Ipunnun
COCTaBIIAIONICH

MarHUTHOW WHIYKIIUU
MarHUTHOTO TTOJIS 3eMJTH
(IpaKTUKYM)

JIMHMY MarHUTHOW UHYKIIHMH.
MarsurtHoe 1oJie KaTymku ¢
TOKOM

CYIICPNO3NIHNN MArHUTHBIX MOJIeH.

XapakTepuCTUKA JEATCTbHOCTH
oOy4Jaromuxcs

Onepuposams noHAMuUAMU. MATHUTHOE
10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JUHUY MarHATHOW WHIYKIIUU. Y mems
(bopMyITUpOBATH IPUHITUTT
CYIEPIO3UIIMA MarHUTHBIX TIOJICH,
U300pakaTh TMHUM UHIYKIIHH
MarHUTHOTO MOJISI KATYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

Ilpusooums npumepsi IPUPOTHBIX
OOBEKTOB U TEXHHUYECKUX YCTPOUCTB,
SBIISIOIINXCS NUCTOYHUKAMU
MIOCTOSTHHOTO MarHUTHOTO TIOJIS.
Ipumernsame TPUHITUT CYTIEPIIO3ULIAN
MAarHUTHBIX MOJIEH.

Hccneoosamu MPOCTPAHCTBEHHYIO
OpPHEHTAINIO0 BEKTOPA WHIYKITAN
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MAarHUTHOTO MOJIsA, CO3JaBaeMOro Ha
OCH COJIEHOHM/IA MPU CYTIEPHO3UIUN
MarHUTHOTO MOJIsl 3eMJIU U MarHUTHOTO
MOJISl COJIEHOU/1a, B 3aBUCUMOCTH OT
CHUJIbI TOKA B BUTKaX COJICHOUIA U
uHmepnpemuposams NOJTy4CHHBIE
pe3yJIbTaThI.

Onpedensms 1O pe3ysibTaTam
MIPOBEAEHHOTO SKCIIEPUMEHTA MO1YJIb
TOPU30HTAIIBHON COCTaBIISIOLIEN
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJsl 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh U3MEPEHHON (hU3NUeCKOoi
BEJINYUHBI.

Hcnonvzoeams xoMmac, COJICHOU,
1a00paTOpHBIN OJIOK MUTAHUS,
TPAHCIIOPTHP.

Pewamys 3anaum Ha npuMeHEHUE
MPUHIUNA CYNEPIO3UIINN MAarHUTHBIX
oJIEN

90



91



1.2.

N3mepenne
3aBUCUMOCTHU BEJIUYUHBI
MAarHUTHON MHIYKLUU
MAarHUTHOTI'O MOJIS

MaravuTa OT paCCTOAHUA

(MpakTHKyM)

MarunurtHoe nose. Bexktop
MarHMTHOM MHIAYKUUHU. JInHUM
MAarHMTHOU MHAYKIUUA. MarautHoe
I10JI€ IIOCTOSSHHOT'O MAarHuTa

Onepuposams noHAMUAMU: MaTHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JMHUY MarHUTHOW MHAYKIUU. Y mems
n300pakaTh JMHUHA UHIYKITUH
MarHUTHOTO MOJISI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUUECKUX YCTPOUCTB,
SBJISFOLINXCS UCTOYHUKAMU
HOCTOSIHHOI'O MarHUTHOTO T1OJISL.
Ilpumensams cmapTdoH

C IPEAYCTaHOBICHHBIM MPOrPAMMHBIM
oOecrieyeHueM Ik U3MEpPEHUs
BEJIMYMHBI MAarHUTHOTO TOJIs, ITpaBUiia
MOCTPOCHUS TPa(QUKOB 3aBUCUMOCTEN
(bu3HYeCKNX BETUYUH APYT OT ApyTa.
Hccnedosamv 3aBUCUMOCTb BEJIMUUHBI
MAarHUTHOM MHJIYKIIUH MAarHUTHOTO
TIOJISL IOCTOSSHHOTO MarHuTa Ha €ro
MIPOAOJIBHON OCU CUMMETPUH OT
PacCTOSIHUA MEXIY LEHTPOM
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MarHuTa M TOYKOW HU3MEpPEHUN u
uUHmMepnpemuposams  IOITYyYEHHBIC
pE3yIbTaThI.

Cmpoumbs SKCIIEPUMEHTAIBHO Tpapuk
3aBUCUMOCTA  MOAYJS  MarHUTHOMN
WUHAYKIH MarHUTHOTO noJIst
MOCTOSIHHOTO MarHuTa

Ha €ro NpoJo0JIbHOM OCU CUMMETPUU OT
pPAcCTOSIHUSI MEXAY LIEHTPOM MAarHuTa u
TOYKOU U3MEPEHUN (C yuyeToM
a0COJIOTHBIX MOTPEITHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzoeams TMIIMHIPUYECKUN
MOCTOSIHHBI MAarHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHUE
MIPUHLNUIA CYNIEPIIO3ULIMN MAaTHUTHBIX
noJeu
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1.3.

Habmronenue
MarHuTHOTO
rucTepesuca
(MpakTUKyM)

MarunurtHoe nose. Bekrop
MarHMTHOM MHIAYKUUHU. JInHUM
MAarHMTHOU MHAYKIUUA. MarautHoe
T10JIE€ KAaTYIIKUA C TOCTOSTHHBIM
TOKOM. MarHuTHoe noJjie

Onepuposamv nouamusimMu: MarHUTHOE
0JI€, BEKTOP MAarHUTHON MHIYKIUH,
JIMHUY MarHUTHOW MHIYKIUH,
dbeppoMarHeTUK, MarHUTHBIN
TUCTEpE3UC.
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B BeniecTBe. PeppoOMarHeTUKH.

MarHuTHbIN TUCTEPEIUC

Ymems n300pakaTh TMHUU UHIYKIHH
MarHUTHOTO ITOJISI KaTYIIKU C
ITOCTOSIHHBIM TOKOM, OOBSICHSTE
sBJICHUS (peppoMarHeTusmMa u
MarHUTHOT'O TUCTEpE3Uca, COOUpaTh
IKCIIEPUMEHTAITBHYIO YCTaHOBKY.
IIpusooums npumepvl MaTCPHAIIOB,
obnanarmux GeppoMarHuTHEIMU

CBOWMCTBaMHM.

Ilpumensams cmapTdoH

C IPEAYCTaHOBIICHHBIM MPOrPAMMHBIM
oOecrieyeHueM Ik U3MEpEeHUst
BEJIMYMHBI MAarHUTHOTO TOJIs, TpaBUiia
MOCTPOCHUS TPadUKOB 3aBUCUMOCTEN
bu3HUeCcKUX BEeTUYUH APYT OT Apyra.
Hccnedoeams 3aBUCUMOCTD BEJTMUYHHBI
MAarHUTHOM MHIYKIIMM MAarHUTHOTO
1oJist BOJIM3M TOpIIa KaTYIIKH C
MOCTOSIHHBIM TOKOM, HAMOTAHHOW Ha
(beppOMarHuTHBIN CEpJIEUHUK, OT CHJIbI
MPOTEKAIOIIETO Yepe3 KaTyIIKy TOKa u
uHmepnpemuposanms
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MOJIYYCHHBIE PE3yJIbTAThl Kak
HAOJII0OEHME MATHUTHOTO
THCTEpE3nca.

Cmpoumbs SKCTIEPUMEHTATBHO IpapuK
3aBUCUMOCTU MOAYJISi MAarHUTHOM
WHIYKIIMA MarHUTHOTO TIOJISI KaTYIIKU
¢ GeppOMarHUTHBIM CEPJICUHUKOM OT
CWJIBI IPOTEKAIOIIETO Yepe3 KaTylIKy
TOKa (C y4eTOM abCOTIOTHBIX
HOTPEIIHOCTEN U3MEPEHHBIX
¢bu3nyeckux BeIU4MH). Mcnonvzoeams
71a00paTOPHBIM NCTOUHUK MTUTAHUS
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1.4 H3yuenue paboTbl
AJIEKTPOJBUTATENS U
JUHAMO-MAILIUHbI

(dactp 1) (mexums)

[locTosHHbIN TOK, cuna Amnepa (ee Onepupogamuv nonamusmu: cuna
HaIpaBJICHUE U MOJYJIb),
ANEKTPOJBUTATENb TOCTOSIHHOTO
TOKa, TMHAMO-MalllHa (TeHepaTop
MOCTOSIHHOTO TOKA) Ymems onpenensite MOIyNb U
HaIpaBJIeHHE CHIbI AMIepa.
3name ucTopuio N300peTeHus
AIIEKTPOABUTATENS U
COBEPIIEHCTBOBAHUS €TI0
KOHCTPYKIIMH, YCTPOUCTBO

AmMrnepa, 3JIeKTpOABUraTeb, TUHAMO-

MallluHa.
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Y NIPUHIUIT JEUCTBUS
AIIEKTPOJABUIATENA IIOCTOSIHHOIO TOKA U
JAHAMO-MAaIlVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
DJIIEKTPOJABUIATENS IIOCTOSTHHOIO TOKA U
JAHAMO-MAaIlVHBI.

Onpedensams HaNIPaBJICHUE BPAILCHUS
SAKOPS AJICKTPOJIBUTATENS IPU 3aJaHHOM
HaIIPaBJICHUU IPOTEKAHUS
AIIEKTPUUYECKOTO TOKa B 0OMOTKaX

CTaHHUHBI.

Pewamyo 3a1aum 0 3n€KTpOABUTATEIIE
MMOCTOSIHHOT'O TOKa U JTUHAMO-MAaIlInuHE
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1.5.

N3yuyenue paboThl
AJIEKTPOJBUTATENS U
JUHAMO-MAILIUHbI

(dacth 2) (IpakTUKyM )

[locTosHHbIN TOK, cuina AMrniepa (ee Onepupoeamsv noHamusMu: CUIA
HaIpaBJICHUE U MOJYJIb),
ANEKTPOJBUTATENb TOCTOSIHHOTO
TOKa, TMHAMO-MalllHa (TeHepaTop
MOCTOSIHHOTO TOKA) Ymems onpenensite MOIyNb U

AmMriepa, dJIEeKTPOJBUTATEND,

TUHAMOMAIIIHA.

HaIlpaBJIEHUE CWIIbI AMIIEpA,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvl IpUMEHEHUS
AJEKTPOJBUTATENSI TOCTOSIHHOTO TOKA
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Hroro no pazneny

10

n JUHaAMO-MallluHHEI.

Ilpumensams TEOPETUUECKHUE CBEICHUSA
00 2JEKTpOABUTATENIE TTOCTOSIHHOTO
TOKa U O JMHAMO-MAaIlIMHE JJIs1
O0OBSCHEHUS MPOBOIUMOTO
AKCIIEPUMEHTA.

Hccneoosamov nBe 3aBUCUMOCTH: 1)
CHUJIBI TOKA, BBIpA0aThIBAEMOM
re€HEepaTopoOM, OT BEIMUMHBI MOMEHTA
CHUJIbI, TPUJIOKEHHOTO K €ro Baiy; 2)
BEJIMUMHBI HANPSXKEHUS, TTOJJaHHOTO Ha
AJIEKTPOJBUTATEIb, OT YaCTOTHI €TI0
BpAIlICHUSI U MEXaHWYECKOW HArpy3Ku
€ro Bajla U UHMeEpPnpemuposams
MOJTYYEHHBIE PE3YJIbTATHI.

Hcnonvzosamos BIIEKTPOMOTOP,
71a00paTOPHBIM MCTOYHUK TMMHUTAHMUS,
peocTat, MyJbTUMETP
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Pasznen 2. Kojie0anus v BOJIHBI.

2.1. N3ydeHue 3aBUCUMOCTH 2 INapmonnyeckue konedbanus. Mx Onepupoeamv NOHAMUAMU:
nepuoja KoneOanui KMHEMAaTUYECKOe, TUHAMUYECKOE rapMOHHMYECKHE KOJEOaHUs, MEPHO 1
JUHENKN Ha U DHEPreTUYECKOE ONUCaHUE. .

. . yacToTa KoseOaHui. Yuemo

UMIMHAPUYECKON [lepron u yacTora KojaeOaHUIA.
MOBEPXHOCTH OT [Tepuoa Maabix CBOOOIHBIX 3allMChIBATh W MHTEPIPETUPOBATH
paaunyca ee KpUuBU3HBI KoJIe0aHUI MaTeMaTUYECKOT0 ypaBHEHHE TAPMOHMYECKHUX KOJICOaHUiA,
(MpakTHKyM) MasTHUKA

MIPUMEHSTH 3aKOH COXPaHEHUS SHEPTUU
JUIS1 KOJieOaTeIbHBIX MPOIECCOB,
coOHMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, OOBSICHSTH POJIb MAJIOCTH
aMIUTUTYAbI KOJICOAHUIA.

IIpusooums npumepsi KoneOATEIbHBIX
MIPOLIECCOB.

Dopmynupoeams TUIIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEPUO/Ia KoJieOaHu
JIMHEVKH Ha UWJIUHAPUYECKOU
MIOBEPXHOCTH OT Pajuyca €€ KpUBU3HBIL.
Hccnedosamsv 3aBUCUMOCTH TIEpUOaa
KoJieOaHU TMHEWKU Ha
UUJTUHIPUYECKON MTOBEPXHOCTH OT
paauyca ee KpUBU3HbI
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U UHMepnpemupo8ams MoOITy4YEHHYIO
3aBHUCUMOCTb.

Cmpoumbs TpaduK 3aBUCUMOCTH
nepuo/ia KojeobaHui TMHEHKH Ha
UIHHIPUICCKON TTOBEPXHOCTH OT
paanyca ee KpUBU3HBI

W JIMHEAPU30BBIBATh 3Ty 3aBUCHMOCTH (C
y4eTOM aOCOJIFOTHBIX ITOTPEITHOCTEH
U3MEPAEMbIX (PU3NYECKUX BETUUHH).
IIpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3HIECKUX
BEJIMYMH JIPYT OT JIpyra.

Hcnonv3zoeams NTUHENKY, CEKYHIIOMED.
Yemanaenusams 63aumocesasu MexmLy
KMHEMATHYECKUM, JHHAMHUYECKUM U
HYHEPTEeTUYECKUM OTHCaHUEM
TApMOHUYECKUX KOJICOAHUH.

Pewams 3anaun Ha rTapMOHUYECKUE
KOoJIe0OaHus
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2.2. V3ydeHue 3aBUCUMOCTH 2 I"apMonunyeckue konedanus. Onepuposamb NOHAMUAMU.
aMILTUTYAbI KOJIEOaHU AMIUTHTYa, IEPHOJ U 4aCTOTA rapMOHHYECKHE KoJieOaHusl,
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MIPYKMHHOTO MasiTHUKA KOJIeOaHUH. aMIUIMTYZa, [IEPUOJ U 4acTOTa

ot BPEMCHH HoHsATHE O 3aTyXarOMUX KoJieOaHul, 3aTyXaHue KoJIeOaHuil.

(IpaKTHKyM) KOJIeOaHUsIX.
Ymems 00BACHATD 3aTyXalolne

K0JIe0aTeNIbHbIE MPOLIECCHI C MO3ULUI
3aKOHA U3MEHEHUSI MEXaHUYECKOM
HHEPruu, coOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpugooums npumepsi 3aTyXaromux
K0JIe0aTeNbHBIX IPOLIECCOB.

Dopmynuposams THIIOTEY O XapaKTepe
3aBHCHMOCTH aMIUTHTYIbI KOJIeOaHUH
NPY>KHHHOTO MasiTHUKA OT BPEMECHH ITPU
Hanuuuu 3atyxanusi. Cmpoums rpaduk
3aBHCHMOCTH aMIUTHTYbI 3aTyXaOIuX
KOJICOAHWI MasiTHUKA BPEMEHU |
JMHEapU30BBIBATH 3TY 3aBUCUMOCTH (C
y4eTOM aOCOIOTHBIX MOTPEITHOCTEH
U3MEPAEMbBIX (PU3NYECKUX BETUIHH).
Ipumensme IpaBUIa TOCTPOCHHUS
rpauKoB 3aBHCHUMOCTEH (PU3NIECKUX

BEJIMYMH JAPYT OT APYra.
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Hccneoosams 3aBUCUMOCTb aMILTUTY bl
3aTyXarluXx Kojie0aHuil MasiTHUKa OT

BPEMEHU U UHMEPNpemuposams 3Ty

3aBUCHUMOCTD.

Hcnonvzoeams MTUHENKY U CEKYHIOMED
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2.3.

N3mepenne akTUBHOTO U
PEaKTUBHOI'O
COIIPOTUBIICHUH
KaTYyILIKH
WHIYKTHUBHOCTH
(MpakTUKyM)

[lepeMeHHBIN TOK. AMIIUTYTHOE U
JNEUCTBYIOILEE 3HAYEHUE CUIIBI TOKA
U HanpsbkeHns. CHHYCOMAAIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTyllKa
VHJYKTUBHOCTH B LIENIN
CUHYCOUAAJIBHOIO IIEPEMEHHOI0
TOKa. AKTUBHOE U PEaKTUBHOE
(eMKOCTHOE U UHAYKTHUBHOE)
COIPOTUBIICHUE

Onepuposamv nOHAMUAMU:
MIEPEMEHHBIN TOK, aMIUTUTYJTHOE U
JIEUCTBYIOILIEE 3HAYCHUE CUJIbI TOKA U
HaMnpsHKEHUsI, CHHYCOUIAJIbHBIIN
MEPEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U UHIYKTUBHOE
CONPOTHUBIICHHE.

Ymems 00BACHATDH MOBEICHUE
pe3ncTopa, KOHJIeHCaTOpa U KaTyIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B LIETIb
CUHYCOUAIBHOTO MEPEMEHHOTO TOKa,
coOUpaTh IEKTPUUYECKYIO LIETIh
(mocenoBaTeabHO COSTUHEHHBIE
PE3UCTOP U KATYIIKa UHIYKTUBHOCTH,
MOJIKJIFOYEHHBIEC K TEHEPATOPY).
IIpusooums npumepvi IpUMEHEHUS
PEAKTUBHBIX 3JIEMEHTOB B LIETISIX
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IIEPEMEHHOT0 TOKa.

QDopmynupoeams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTHU AMIUIUTY/Ibl HAMPSHKEHUS
Ha PE3UCTOPE OT YaCTOTHI OAABAEMOI0
Ha BXO/I LIENU NTEPEMEHHOTO
HaMpsHKEHUsI TOCTOSTHHOW aMIUTATY/IbI.
Cmpoumbs TpaduK 3aBUCUMOCTH
aMIUIUTY/]Ibl HAMPSIKEHUSI HA PE3UCTOPE
OT YaCTOThI MO/IABAEMOT0 HAa BXOJI IIENHU
MIEPEMEHHOTO HANPSIKEHUS MOCTOSHHOM
aMIUTUTYBI (C y4eTOM a0CONIOTHBIX
MOTPELIHOCTEN U3MEPSAEMBIX
(bU3UIECKUX BEIIUYHMH).

Ilpumenams  TpaBUIIa MOCTPOEHUS

rpaMKoOB 3aBUCUMOCTEN (PU3MUECKUX

BEJIMYMH JAPYT OT ApYra.

Hccnedoeams 3aBUCUMOCTD aMILTUTY bl
HaInpspKEHUs Ha PE3UCTOPE OT YACTOTHI
MIOJaBAEMOI0 Ha BXOJ LIEH
MIEPEMEHHOI0 HAIPSXKEHUS MOCTOSIHHOU
aAMIUTATYIBl U UHMEPNPEemupos8anms
MOJYYEHHYIO 3aBUCUMOCTb.
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Onpedensimb AKTUBHOE CONPOTUBIECHUE
KaTYIIKd WHAYKTUBHOCTH

(MO HU3KOYACTOTHOU 00J1acTH rpaduka)
U UHAYKTHBHOCTH KaTYyIITKH

(M0 BBICOKOUYACTOTHOM YacTHu Tpaduka).
HUcnonvzosamsb reHepaTop HU3KOU
YaCTOThI, OCIMILTOTpad Ui BOJIBTMETP
NEPEMEHHOTO HAMPSKEHUS.

Pewamy 3a1a41 Ha OCIIU IICPEMCHHOTO
TOKa € pE3uCTOpaMu, KOHACHCATOpAMHU U
KaTylIKaM1 HHAYKTUBHOCTH
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2.4.1. Bgenenue
AKCTIIEPUMEHTATIBHYIO
aKyCTUKY (JICKITHs)

MexaHn4ecKue BOJIHBI, YCIOBUS UX
pactpoctpanenus. [lonepeunsie u
pojoJibHbIe BoJHEL. [lepuon,
4acTOTa, CKOPOCTh
pacrpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxeHnue, mpenoMIICHHE,
uHTepdepeHnns u qudpakius BOJIH.
3BYK KaKk MEXaHWYEeCKas BOJHA.
CxopocTb 3BYyKa.

I'poMkocTh 3Byka. BeicoTa TOHa.

O6eptonbl. TeMOp 3ByKa

Onepuposamv noHsmusAMU:
MEXaHH4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAaHEHUS
U JUJIMHA BOJIHBI, OTPaKEHHE,
npesioMmieHue, uHTepdepeHus u
nupakiys BOJIHBL, 3BYK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, 00OEPTOH U
TeMOp 3BYyKa.

Ymems 0OBACHATD paznuyue MEXIy
MOTEePEYHBIMH U MPOIOTBHBIMH
BOJIHAMH.
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2.4.2. OcmwuiorpaMma H
CIIEKTP TJIACHBIX
3BYKOB (IIPAaKTHUKYM )

Ilepuon, yacTora, CKOPOCTh
pactupoCTpaHCHUS U JJIMHA BOJIHBI.
CkopocThb 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. O6epronsl. TeMOp
3ByKa. CIIeKTp 3ByKa

3name HOpMYJIbI, CBSI3bIBAIOLLNE
CKOpPOCTb, IEPUOJI, YACTOTY U JIUHY
BOJIHBI, TPOCTEUIIINE METOIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SABJICHUMN OTPaKEHUS, IPEIOMIICHHUS,
uHTepdepeHIIU U AUGPAKIIUN BOJTHBI.
Onpedensims Ha CIyX 3BYKU BBICOKUX
Y HU3KHX YaCTOT, TOHAJbHbBIE 3BYKH U
IIyMBI.

Pewamo 3a/1a4M O 3BYKOBBIX BOJIHAX
Onepupoeamza nowHAaAmuAMU. BBICOTA

TOHA, 00EPTOHBI, TEMOP 3BYKa, CIICKTP
3ByKa, OCHAJUIOTPaMMa.

Ymems 00BACHATD, Kakasi HHMOpMAIUS
COJIEPXKHUTCS B OCHMJUIOTpaMMeE, a
Kakasi B CIIeKTpe, coOupaTh
IKCIIEPUMEHTATBHYIO YCTAaHOBKY.
IIpusooums npumepsi TPUPOTHBIX
MPOIIECCOB U TEXHUUECKUX YCTPOKCTB,
KOTOpBIE TEHEPUPYIOT TOHATHHBIC
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3BYKHU U IIYMBI, X OCIUJIJIOTPAMM H
CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIMJUIOTPAMM U CHIEKTPOB 3BYKOB
MEPCOHANIBHBINA KOMIIBIOTED C
MUKPO(POHOM Hiik cMapTPoH C
MPEyCTAHOBJICHHBIM MPOTPAMMHBIM
obOecrieueHUEM.

Dopmynuposams TUNIOTE3Y O XapaKTepe
OCLWJUIOTPAaMM U CIEKTPOB Pa3JIMYHbBIX
3BYKOB.

Hccnedosamv OCHMIIIIOTPAMMBI |
CIEKTPBI PA3IUIHBIX ITACHBIX 3BYKOB
OJIM3KUX YacCTOT U
UHmMepnpemuposams 3T
OCIIMJLIOTPAMMBI M CIIEKTPHI.
Onpedensams IO OCHUILIOTpaMMaM U
CIIEKTpaM aMIUIUTY 1Bl 3ByKOBBIX BOJIH,
JaCTOTHI UX TOHOB U 00EPTOHOB,
OIICHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH
U3MEPEHHBIX (PU3HUCCKUX BEITUUIHH.
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Ycemanasnusamo 63aumocsnzu Mexy
I'POMKOCTBIO 3ByKa U BUJIOM
OCLMJIIOTPAMMBI; MEXKAY BBICOTOMN
TOHA (TeMOPOM 3ByKa) U BUAOM
CHEeKTpa
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2.5.1. Crosunie MEXaHNYECKUE
BOJIHBI (JICKITHS)

Crosiuas MeXaHHUYECKas BOJIHA Kak
CyMMa JIByX BOJIH, O€ryIiux B
MPOTUBOIOJIOKHBIX HAPABICHUSIX.
[Toniepeunsie ¥ MPOAOJIBHBIC
crosiure BoJIHBI. [lepuon, yacrtora,
CKOpPOCTb pacpOCTPaHEHUS U
JUIMHA CTOSTYEH BOJIHBI. Y3JIbI U
Ny4YHOCTHU. Biusinue rpanui
OJHOMEPHOU CPEbI HA
dbopMupoBaHUE CTOSTYUX BOJIH.
Pe3oHaTophl ¢ OTKPBITHIMU U
3aKPBITBIMUA KOHI[AMH. Y CIIOBUSA
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcHOBHO# TOH U 00E€PTOHBI
CTOAYEH 3BYKOBOU BOJIHBI

Onepuposamv noHsmusAMU: CTOSTYAs
BOJIHA, y3€J1 ¥ MyYHOCTb CTOSTUEH
BOJIHBI, OCHOBHOM TOH U 00€PTOH
CTOsIYEH 3BYKOBOU BOJIHBL. Ymemb
OOBSCHSTH YCIOBUSI 00pa30BaHUs
CTOSIYMX 3BYKOBBIX BOJIH B Pa3IUYHBIX
pe30oHaTOpax, MPUHITUI JCHCTBUS
KaMepTOHA.

3Hamwb BUBI TPAHUYHBIX YCIIOBUH,
dbopMyIty, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB ¥ 0O0OE€PTOHOB C
JUTMHOM pe30HaTOpa U CKOPOCTHIO
3BYKa.

IIpusooums npumepsvl 3ByKOBBIX
PE30HATOPOB.

Pewams mnpocteiimue 3agadn o
CTOSTYMX 3BYKOBBIX BOJIHAX
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2.5.2 U3yueHwue cniekTpa 3ByKa
JIMHEWHOTO pEe30HaTOpa
(MpakTUKyM)

1

OCHOBHOH TOH M 00€pTOHBI CTOsIUEH Onepuposams nousamusmu: OCHOBHOMN

3BYKOBOW BOJIHBI

TOH W OOEpPTOHBI CTOSIYEH BOJIHBI,
TeMOp 3BYyKa, CHEKTp 3BYKA.

Ymemwb 00BACHATH, Kakast HHOOpMALIHS
COJIEPIKUTCSI CIIEKTPE 3BYKOBOM BOJIHBI,
cOOMpAaTh IKCIIEPUMEHTAITBHYIO
YCTaHOBKY.

IIpusooums npumepwl JTMHEWHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensams AJig IOTYYEHUS 3BYKOB
CaMOJIeNIbHBIN aKyCTUUECKHI pe30HaTOP
(mpoOupKy, HACTUYHO 3ATMIOJIHEHHYIO
BOJION), & JIJIsl TIOJIyYE€HUS CTIEKTPOB
3BYKOB — MEPCOHAILHBII KOMIBIOTEP C
MUKpPOGOHOM MK CMapTHOH C
MIPEIyCTAaHOBJICHHBIM MTPOTPAMMHBIM
o0ecreyeHueM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHUMOCTEN YaCTOThl OCHOBHOT'O TOHA
Y TIEPBOTr0 00EPTOHA 3BYKOBOU BOJIHBI
OT JITUHBI pe3oHaTopa. Cmpoums
JIMHEapU30BaHHbIE TpaPuKU
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3aBHCHMOCTEH 9aCTOThl OCHOBHOTO TOHA
U TIEPBOT0 0OEPTOHA 3BYKOBOU BOJIHBI
OT BBICOTHI BO3JYILIHOT'O CTOJI0A B
npoOupke (¢ yueTom aOCOIFOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(hU3UYECKUX BEJIUYMH).

IIpumensme  TpaBUia  TMOCTPOCHHS
rpad)KOB 3aBHCUMOCTEH (hU3MUECKHX
BEJIMYUH JIPYT OT ApYyTa.

Hccneoosamsb rpadvKu 3aBUCUMOCTEH
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHAa 3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOUPKE U
UHmMepnpemuposams 3TN rpaduKH.
Onpedensamb CKOPOCTh 3ByKa B BO3yXE
1o rpadukaM 3aBUCUMOCTEN 9aCTOTHI
OCHOBHOTO TOHA W MEPBOTO 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B IPOOHpKeE,
OLICHUBATh A0COJIOTHYIO U
OTHOCUTEHHYIO TIOTPEITHOCTh
U3MEPEHHOMN (M3UICCKON BEIIMUNHBI
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2.6.1. HM3mepeHue nokazaresns 1 JIyua cBera. OTpaxeHue cBeTa. Onepuposams nouamusimu. JIy4 CBETA,

TpEITOMIICHHA . 3aKOHbI OTPAXKCHHS CBETA. OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
PIOGRONApATLICTHON Hpesomnenue ceera. 3aKomb! aOCOIFOTHBIN U OTHOCUTEIbHBIH
IIACTHHBI (IPAKTHKYM) npesioMJIeHUsI cBeTa. AOCOTIOTHBIN
MOKA3aTEIb TPETOMICHIS. NoKa3aTelb MpeoMIIeHUs. Y uemsy
OTHOCUTENBHBII [T0KA3aTeIb bopMyTUpPOBATH 3aKOHBI OTPAKCHHUS
HPETOMIICHUS CBETa, 3aKOHBI MPEIIOMJICHHS CBETA,

coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY. /Ipusooums npumepwi
ONTUYECKUX SIBJICHUMN, B KOTOPBIX
HAOJIIOIAI0TCS SIBJICHUSI OTPAXKEHUS U
IIPEJIOMJICHHUSI CBETA.

Ilpumensams 3aKOHBI IPEIIOMIICHUS
CBETAa.

Cmpoums XOp JIy4edl T1pu
MIPEJIOMJICHUM CBETa Ha
IIOBEPXHOCTH.

Hccnedosams n3mMeHeHue
HaIpaBJICHUS Jy4ya CBETa, MMaIat0IIero
Ha OOKOBYIO MOBEPXHOCTh
MJI0CKONapayIeIbHOU MJIACTUHBI, B
3aBUCHUMOCTHU OT yTJjia MaJICHUs
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U UHMepnpemupoeams MOIy4CHHbIE
pe3yJIbTaThl.

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuasa IJI0CKOIapauIeIbHON
MJIACTUHBI, OLICHUBATh a0COJIOTHYIO |
OTHOCHUTEJIbHYIO MOTPEITHOCTh
U3MEPEHHOMN (U3UYECKON BEITMUUHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,
JINHEUKY.

Pewamy 3a/1a491 Ha IIPCIOMJICHUC CBCTA
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2.6.2 VI3mepeHue nokazareis
MPEJIOMIICHUS TPU3MBI
0 MUHUMAJIbHOMY YTy
OTKJIOHEHHUS JIa3€PHOTO
ay4a (MpakTHUKYM)

[Ipenomnenue cBeta. 3aKOHBI
npeJioMJIeHHs cBeTa. AOCOTIOTHBIN
NIOKAa3aTeNb IPEIOMIICHHUS.
OTHOCUTENBHBIN MOKA3aTEb
npenomiieHus. [Ipuzma.
[IpenoMiAromni yroa npu3mbl

Onepuposamu NOHAMUAMU.
MPEJIOMIICHHE CBETa, a0COJIIOTHBIM U
OTHOCHUTEJbHBIN [10Ka3aTelib
MIPEIIOMJICHUS, TPETOMIISIOIIANA YToJT
TIPU3MBI.

Ymems paccunThIBaTh MUHUMAJIBHBIN
YIOJI OTKJIOHEHUS JIy4a TPEYroJIbHOM
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
DKCIIEPUMEHTAJIBHYI0 YCTaHOBKY.
IIpugooums npumepsbi ONTUUECKUX
npubOpPOB, B KOTOPHIX IPUMEHSIOTCS
IIPEJIOMIIAIOIINE IIPU3MBI.
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Ilpumenams 3aKOHBI IPEIIOMIICHHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEN IPU3ME B CIydae
IIPOU3BOJILHOTO HAIPABJIEHUS MMAICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyyYa.

HUccrneoosamsb 3aBUCUMOCTS yTia
OTKJIOHEHUS JTy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3MOU OT
HaIlpaBJICHUs AJAIOLIEro Jiyya u
unmepnpemuposams MOJTy4eHHbIE
pEe3ybTaTHI.

Onpedensamb 110 TIOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHMS JIy4a TPEYrOJIbHOU
PAaBHOCTOPOHHEM MPU3MOU MOKA3aTEIb
MPEJIOMIICHHS] MaTepuasa MpU3Mbl,
OLICHUBATh A0COJIOTHYIO U
OTHOCHUTEJIBHYIO MMOTPENTHOCTD
U3MEPEHHON (M3UIECKON BEIIMYHHEI.
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Hcnonvzoeams ipusMy, J1a3€pHYIO
YKa3Ky, TPaHCIIOPTHUP.

Pewams 3amaun o mpenoMiieHUH JTydei
B MIpU3Max
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2.7.1.

[Ipumenenue > dexra
MOJTHOTO BHYTPEHHETO
OTpa)KEHUsS B

U3MepeHUsIX (JICKIUs)

1

ITonHOE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHpIl  yron
BHYTPEHHETO OTPAXKEHHUS

IIOJIHOT'O

Onepuposamv nousamuamu: TOIHOE
BHYTPEHHEE OTpa)K€HUe, MpeaesIbHbIN
yroi MIOJIHOTO BHYTPEHHETO
OTpaXKEHUS.

Ymems bopmynupoBath ycioBue
BO3HUKHOBEHUSI MMOJTHOTO BHYTPEHHETO
OTpaKEHUS.

3name QopMyily, CBA3BIBAIOLIYIO YTOJ
MOJITHOTO BHYTPEHHEr0 OTpPaKEHUsS ¢
a0COJTIOTHBIMU MOKa3aTEeIsIMH
MIPEJIOMJICHHSI CPEI.

Ilpusooums npumepst TPUPOTHBIX
SBJICHUA M TEXHUYECKHUX YCTPOUCTB,
B KOTOPBIX HaOJIOMaeTCs
(npumensiercs) SIBJICHHE IIOJIHOTO
BHYTPEHHETO OTPAXKEHHSI.

Pewamyo 3anaum Ha TOJTHOE BHYTPEHHEE
OTpaKCHUE
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2.7.2. V3mepeHue nokasaresns
PETOMIICHUS TIPU3MBI C
MOMOILBIO HAOIOIEHUS
yria HoJHOTO
BHYTPEHHETO OTPAKEHUS
(MpakTUKyM)

ITonHOE BHYTpEeHHEE OTpaKEHUE.

[IpenenbHpIl  yron
BHYTPEHHETO OTPAXKEHHUS

IIOJIHOT'O

Onepuposamb NOHAMUAMU.
MpEJIOMJICHHE CBETa, aOCOJIOTHBIA U
OTHOCHUTEJbHBIN [0Ka3areib
MPEJIOMIICHHS, TPETOMIISIONIUM Yol
MIPU3MBI, MIOJIHOE BHYTpPEHHEE
OTpa)K€HUe, MpeJeIbHbIN YroJl MOJTHOTO
BHYTPEHHETO OTPaKESHHSI.

Ymemw paccunThIBaThH YroJI MOJTHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl ONTUUECKUX
npruOOpPOB, B KOTOPBIX TPUMEHSIOTCSA
MPEJIOMIIAIONINE TPU3MBI U
UCIIOJIb3YETCS SIBJICHUE MTOJTHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Cmpoums X0J 1y4ya B TPEYTOJIbHOU
MPU3ME C YYETOM BO3MOXKHOTO MTOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI JIyya.
Ilpumensams 3aKOHBI IPEIIOMIICHUS
CBETA.

Hccneoosamv ycioBus, NpU KOTOPBIX
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MO>KHO HaOJII0/1aTh [TOJTHOE BHYTPEHHEE
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OTPAXKEHUE JIyda, HIYLIEro B
TPEyroJIbHON IIpU3Me u
UHmMepnpemupoeams  IOJyYCHHbIE
pe3yJIbTaThl.

Onpedensame OKa3aTelb MPEJIOMIICHUS
Marepuasa Ipu3Mbl 110 U3MEPEHHBIM
rapaMmeTrpam, Ipyu KOTOPbIX HAUMHAET
HAO0JII01aThCSl OJTHOE BHYTPEHHEE
OTpa)KEHHUE JIy4a B IIPU3ME, OLICHUBATH
aOCOJIFOTHYIO U OTHOCHUTEJIBHYIO
HOTPEIIHOCTh U3MEPEHHON (PU3NYECKOI
BEJINYUHBI.

Hcnonvzoeams IpU3My, Ja3€pHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJIHOM BHYTPEHHEM
OTPAXKEHUH JIyUeH B IPU3Max
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2.8.

[IpoBepka GpopMybl
TOHKOM JIMH3BI C
MOMOIIBIO METO1a
rapajuiakca,
NIPUMEHEHHOTO JJIA
OIPEICIICHUS

Colupatomue nuH3bl. ToHKas
nvH3a. POKYyCHOE PacCTOSIHUE U
ONTHUYECKas CUJIa TOHKOM JINH3BI.
3aBUCUMOCTb (POKYCHOTO
PacCTOSIHUS TOHKOM cpepruyeckoi
JIMH3bI OT €€ TeOMETPUU

Onepuposams nonsmusmu. JTAH3A,
TOHKasl JIMH3a, COOMparolas JuH3a,
TJIaBHAsI ¥ TOOOYHAST ONITHYECKAs OCh,
dokyc, HOKyCHOE pacCcTOsIHUE,
(dokagbHas IOCKOCTh, ONTHYECKAs
CHJIa, TIOTIEPEYHOC YBEINUCHUE,
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MOJIOKEHHUSI
M300paKeHUsI
(mpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. Popmyiia TOHKOU
JIMH3BI. Y BEIMUYCHUE, JaBAeMOEC
nuH30u. [lapammakc

napasuiakc.

Ymems 00BACHATH CYIIHOCTD
napasuiakca, 3aluchiBaTh popmyimy,
BBIPAXKAIOIIYIO 3aBUCUMOCTH (DOKYCHOTO
paccTOsAHMSI TOHKOU chepruyecKoit
JIMH3BI OT €€ TEOMETPUH H
OTHOCHUTEJIBHOTO TIOKa3aTels
IPEIOMIICHHUS], a TaKkKe GopmMyIy
TOHKOM JINH3BI, COOUPATH
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepswi napaiiaxca,
ONTUYECKUX NPUOOPOB, B KOTOPHIX
OPUMEHSIOTCS COOUpPAIOIINE JTUH3BL.

Ipumensams HOpMYITy TOHKOU JIUH3BI.
Cmpoumb X0 pa3InyHbIX JTy4eil B
TOHKOM coOMparomiei JInH3e.
Hccnedosamvb BO3MOKHOCTD
npuMeHeHus 3 dexTa mapamakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
n300paxXeHus1 UICTOYHUKA CBETa C
MaJIOM CBETUMOCTBIO, MOJIYYEHHOTO C
MOMOIIIBIO COOMPAIOILEH JTMH3BI
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U UHMepPnpPemuposams MOITyUCHHbIE
pE3yIbTaThI.

Onpeodenamsb HOKYCHOE PACCTOSTHUE
coOuparoIeit IMH3bI Ha OCHOBAaHUU
PE3yJIBTaTOB SKCTIICPUMEHTOB 10
HaOJI0ICHUIO TIapajiakca
N300paKCHUS TOYCUYHOTO UCTOYHUKA
CBETa, OIICHUBATH A0COTIOTHYIO W
OTHOCHUTEJIbHYIO TIOTPEITHOCTh

U3MEpPEHHON (U3NUECKON BETUYMHBI.

HUcnonvzosams cOOMPAIONIYIO JTUH3Y,
ONITUYECKYIO CKamblo. Peuwamu
3aJlayd Ha TOHKHE COOMparomne
JIMH3BI
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2.9. MHsmepenue HokycHOTro
paccTosHuUs

paccenBaroLIe JTMH3bI

(MpakTHKyM)

PacceunBaromue mua3el. ToHkas

nrH3a. POKYCHOE PacCTOSHUE U

ONTUYECKAs CUJIa TOHKOM JIMH3HI.

®opmyiia TOHKOW JIUH3HI.

XoJ myda, TpOLIeAIEro JIUH3Y
O] TPOU3BOJILHBIM YIJIOM K €€
TJIABHOM ONITUYECKOU OCH.

Onepuposamuv nonsamusamu.: JTUH3A,
TOHKasl JIMH3a, PacCEUBAIOIAs JINH3A,
MHUMBIA UCTOYHUK CBETA, MHUMOE
U300paKeHue.

Ymemw 3anuceiBaTh GOpMYITy TOHKOM
JIMH3BI IS CIIy4asl pacCEUBAIOIIEN
JIMH3bI, COOMPATh KCIEPUMEHTAIbHYIO
YCTaHOBKY, MOJy4aTh JAEHUCTBUTEIBHOE
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[locTpoenue n300pakeHuil TOUKM  M300pa)keHHE B pacCEUBAIOLICH JINH3E
U OTpe3Ka MPSAMOU B COOMPAIOIITUX
¥ pacCEUBAIONINX JIMH3aX M UX
cUCTeMax

MyTEM CO3/IaHUsI C TTIOMOIIIBIO
coOuparoieit JMH3bI MHUMOTO
HMCTOYHUKA JIJIS PACCEUBAIOIIEH JTUH3HI.
IIpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBHIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMbI JIMH3.
Ipumensams hopMyily TOHKON JTUH3BI
CJTy4asi pacCeUBaIOIIeH JTUH3HI.
Cmpoumsb X0J pa3IMYHBIX JTy4el B
TOHKOW pacCEeUBAOIIEH JIMH3E,
HU300paKeHNEe TOYKU U OTpe3Ka IpsIMOit
B COOMPAIOIINX U PACCEHUBAIOIITUX
JIMH3aX U UX cuctemax. Mccredosamo
XOJ JIy4e€H Yepe3 pacCEeUBAIOUIYIO
JIMH3Y, a TaKXXE B CUCTEME, COCTOSILIEH
13 COOMPAIOIIEH M pacCerBAIOIICH JIMH3
MPY UX PA3JIMYHOM B3aHMHOM
PACIIONIOKEHUH U UHMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3YyJIbTaThI.

Onpeoensimb POKYCHOE PACCTOSIHUE
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paccenBaroLIeH JIMH3bI HA OCHOBAHUU
PE3yIBTATOB SKCIIEPUMEHTOB 10: 1)
HaOJII0/ICHUIO ICHCTBUTEIIBHOTO
HU300paxKeHus, 1aBaeMOro
pacceuBarolen TuH30M; 2)
HaOJII0JICHUIO PACXOISAIIETOCS
CBETOBOTI'0 IMy4YKa, 00pa30BaHHOTO
pacceuBarolel TUH30M; OIICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (HU3UUECKOI
BEJTUYHHBI.

Ucnonvzosams  coOOHpAIOILYIO u
pPacCenBaIOIYI0 JIUH3Y, OINTHYECKYIO
CKaMbIO.

Pewams 3agaun Ha TOHKHE
pacCEenBarOIINAEC JTUH3bI

133



2.10 OmnpeneneHue JIUHBI
BOJTHBI JIA3€PHOTO
U3ITYYCHUS C TIOMOIIIBIO
cxembl FOnra
(MpakTUKyM)

WNurepdepenius ceera.

KorepeHTHBIE UCTOYHUKH.
VcinoBust HaOMIOAEHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT
JIBYX KOT€PEHTHBIX UICTOYHUKOB.

Onepuposamu NOHAMUAMU.
uHTepPepeHLrs, UHTepPepeHIIMOHHAs
KapTUHA, KOTEPEHTHbIE HCTOYHUKH,
UHTEpPEPEHIIMOHHAs CXeMa, CXeMa

IO#ura.

Ymems 3anuceiBaTh YCIIOBUA
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[Tpumepsr KIIACCMYECKNX HAONIONEHUSI  MaKCHMYMOB u
UHTEPDEPEHIMOHHBIX CXeM MHHMMYMOB B HMHTEpQEPEHIIMOHHOM
KapTUHE OT JIByX KOTEPEHTHBIX
MCTOYHHUKOB, coOuparhb
IKCIIEPUMEHTAIBHYIO YCTaHOBKY.
I1Ipugooums npumepsvt TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOWCTB, B
KOTOPBIX HaOI0/1aeTCsl (PUMEHSIETCS )
SIBIICHUE HHTEPPEPEHIINH.

IIpumenams ycnoBusi HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB B
nHTEep(HEePESHIIMOHHOW KapTHHE.
Cmpoumbs X0OJ «JTydei» U TOoKa3bIBaTh
Ha HEW pa3HOCTh X0Jla B
uHTepPepeHnonnoi cxeme Onra.
Dopmynuposams TUTIOTE3Y O BUJE
WHTEPPEPEHIIMOHHON KapTUHBI TIPU
Pa3TUYHBIX TEOMETPHUECKIX

napamerpax cxemsl FOHra.

Hccneoosams  mHTEpPEPEHIIMOHHYIO
KapTHUHY IIPX HAOJIIOICHUH
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UHTEPPEPEHILINH C TIOMOIIIBIO CXEMBbI
Onra u unmepnpemuposamu
MOJIyY€HHbIE Pe3yNbTaThl. Onpedensimo
JUIMHY BOJIHBI CBETa IO pe3yJbTaTam
HaOMo1eHNs] HHTep(EepEeHIMOHHOM
KApTHUHBI C ITOMOIIbIO0 cxeMbl FOHra,
OLICHUBATh A0CONIOTHYIO U
OTHOCHUTEJIBHYIO TOTPELIHOCTh
U3MEPEHHON (U3NYECKON BETUUYHHBI.

HUcnonvzosams  Na3epHYO  YKa3Ky,
pyJeTKy, a Takxke (onery, OylaBku U
HUTKY IJis peanu3anuu cxembl FOHra.
Pewams 3amaun  Ha JIBYXBOJHOBYIO
uHTEep(EPEHIINIO

Uroro no pazneny 19

Pasnen 3. KBantoBas pusuka.
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3.1.

N3yyenue cnexrpa
CBETa PA3IMYHBIX
HUCTOYHUKOB C
MOMOILBIO

TG paKkuOHHOM
pereTku (MPaKTUKYM )

Hudpakuus ceera.
JudpakuroHHas peierka.
VYcnoBue HaOIIOEHUS TJIABHBIX
MaKCUMYyMOB TIPH TaJICHUH
MOHOXPOMAaTHYECKOTO CBETa Ha
TUQPPAKIHOHHYIO PEHIETKY.

Onepuposamu NOHAMUAMU.
nudpakuus, AudpakiroOHHAs pelIeTKa,
(GOTOH, ypOBEHb DHEpPrUU  aToMma,
U3Iy4yeHUe M MOorjoleHne (OToHa,
CHEKTpP U3TYUYEHUsI, CIEKTPOCKOII.

Ymems 3anuceiBaTh YCIIOBUA
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N3nyuenne u nornoueHue HaAO0JII0ICHMSI TTIaBHBIX JU(PAKIIMOHHBIX

(GOTOHOB IIpH MEpexojie aToMa MaKCUMYMOB IIpH MTaJICHUH

C OJIHOTO YPOBHS DHEPIUU Ha MOHOXpPOMAaTHYECKOTO CBETA HAa
Ipyroil. BUsbl ClieKTpoB. TU(PaKIMOHHYIO PEIIETKY, YCIOBUS
Cnekrtpockorn U3JTYYEHHUS U MOTJIOMEHHs] (POTOHOB IIPU

NepexoJie aToMa C OJHOTO YPOBHS
DHEPTUU Ha JAPYTOH, COOMpPaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepst TMHEHIATBHIX,
MOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3JTYYCHHUS, TCXHUYECKUX YCTPOMCTB, B
KOTOPBIX MPUMEHSIOTCS U3TyUSHUS C
pa3IMYHBIMUA BHJIAMU CTICKTPOB.
IIpumensime ycoBUs HAOTIOACHHUS
TJIABHBIX JU(PPAKIIMOHHBIX MAKCUMYMOB
NIpH NAJCHAH MOHOXPOMATHIECKOTO
CBETa Ha AU(PPAKIMOHHYIO PEIICTKY.
Cmpoumbs X0OJ «JTydei» TpU UX
HOPMAaJILHOM TIQJICHUH Ha
TU(PaKIUOHHYIO PEIIETKY U
MOKA3bIBAaTh HA HEW Pa3HOCTH XOJa.
Dopmynuposams TUIIOTE3Y O BUC

138



139



CIIEKTPOB U3IIYYEHHUS] NCTOYHUKOB CBETA
pa3sHOM IIPUPOABL.

Uccnedosamv ONTUYECKUE CIEKTPHI
M3JIy4YCHHUS] ICTOYHUKOB CBETA Pa3zHOM
NPUPOIBl U  UHMEPNPEemuposams
MOJTyYEHHBIE PE3YJIbTATHI.
Onpedensms NIAHBI BOJH U3JTYYEHUS
Pa3IMYHBIX UCTOYHUKOB TIO
pe3ynbTaTaM HaOJII0ICHUS
Tu(dpaKIIMOHHON KapTHHBI, JaBaeMOM
TU(PPaKIIMOHHON PEIIeTKOMH,
OIICHUBATh A0COTIOTHYIO U
OTHOCHUTEJIbHYIO TOTPELIHOCTh
U3MEPEHHOMN (QU3UYECKON BEIUYHHBI.

Hcnonvzosamo T (HPaKITHOHHYIO
pElIeTKY, dboHapn v JIaMIIOM
HaKaJIMBaHUS, CBETOJHMOHBINA (hOHAPBH,
razopaspsIHyl0 Jamity, auadparmy,
MEpHYIO JICHTY.

Pewams 3amaun o0 majxeHWM CBeTa

PA3JIMYHOTO CIEKTPAIIBHOTO COCTaBa
Ha TU(DPaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBUCUMOCTH
MHTEHCUBHOCTH
CBEUYEHHS CBETOIMOAA OT
CWJIbI TPOTEKAIOIIETO
yepe3 Hero Toka
(MpakTUKyM)

CBeTonno1, ”THTCHCUBHOCTH
u3Ny4eHusi, POTOH, JIEKTPOH

Onepuposamv noHamuaMU: CBETOANO/,
p-N-iepexo1, MIEKTPOH, bIpKa, (POTOH,
WHTEHCUBHOCTD U3JIYUCHUS.

Ymemwv 00BSACHITH B yIPOIIEHHOM BUJIC
MIPUHIIUIT IEUCTBUSI CBETOIUO/IA,
coOMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTH UHTEHCUBHOCTH
U3JIYYEHUSI CBETOIMO/Ia OT CUJIBI
MIPOTEKAOIIETO Yepe3 Hero TOKa.
Hccnedosamov 3aBUCUMOCTD
WHTEHCUBHOCTH W3JIYYCHHUS CBETOIHMOIA
OT CHJIBI ITPOTEKAIOIIIETO Yepe3 Hero
TOKA U UHMEPNPEMUPOBams
MOJTy4eHHBIE pe3ynbTaThl. Cmpoums
rpaduK 3aBHCUMOCTH HHTEHCHBHOCTH
U3IIYYCHUS CBETOJIMOJIA OT CHIIBI
MPOTEKAIOIIIETO Yepe3 Hero Toka (¢
y4€TOM a0COIOTHBIX
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IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYMH).

Ilpumenams  TpaBWJIa  TOCTPOEHUS
rpaMKoOB 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH JPYT OT ApYra.

Onpedenams  XapakTep 3aBUCHUMOCTHU
MHTEHCUBHOCTU U3JIy4EHHUsI CBETOAMOMAA
OT CWIbl MPOTEKAIOUIEr0 Yepe3 HEro
TOKa.

HUcnonvzo6ams CBETOAUO, TIOKCMETP
(umu cMapTQOH ¢ JATIUKOM

OCBEIIEHHOCTH ), JTJaOOpaTOPHBIN OJI0K
NUTaHus (WIH UCTOYHUK TTOCTOSTHHOTO
HaTPsDKEHUS, pEOCTaT U MYJIBTHMET))
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3.3.

Hab6monenue
n30UpaTeNbHOCTH
BHYTPEHHETO
doTorddexra k 1auHE
BOJTHBI CBETA
(MpakTUKyM)

CBeTonno1, ”THTCHCUBHOCTH
U3Ny4eHus1, POTOH, JIEKTPOH.
DHeprust 1 UMIYJIbC GOTOHA.
dotorddekt. 3akoHbI
dbotorddexra. YpaBHeHue

DiHmTeHa 111 hoTodddexTa.

«Kpacnas rpanuna» goroaddexra

Onepuposamuv noHamuaMuU: CBETOANO/,
p-N-iepexo1, MIEKTPOH, bIpKa, (POTOH,
WHTEHCUBHOCTb U3JIYYEHUS,
dboTodddhexT (BHEUTHUN U BHYTPEHHUH),
(bOTOTOK, «KpacHasi TpaHULA

dbotorddexra.

Ymems 0OBSACHATD B YIIPOILLIEHHOM BUJIE
MIPUHLMII JE€UCTBUS CBETOINOA,
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dbopmynupoBath 3akoHbI HoToddPekTa,
3alMUCHIBaTh YPABHEHHE DUHIITEHHA IS
dbotorddexra u hopmyny ais
«KpacHoO# rpanuilbl» hotorddexra,
cOOMpAaTh IKCTIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsvt IPUMECHECHHSI
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Ipumensams 3axoHbl poTodPdekTa,
ypaBHEHUE DUHIITEHA 15
dbotodrddexra, hopmyny sl KKpacCHOM
rpa"uIe Gororddekra.
Dopmynuposams TUTIOTE3Y 00
YCIIOBUSAX BOBHUKHOBEHUSI BHYTPEHHETO
dboTodrddexra mpu NagCHUN Ha
CBETOJIMO/] CBETOBBIX BOJIH Pa3HOM
JUTHHBI.

Hccnedosams siBneHNE BOZHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
W3YYHUB 3aBUCUMOCTH CHIIBI (JOTOTOKA B
OCBEILIaEMOM CBETOANOJE OT
HaIPsKEHUS Ha APYTOM CBETOAMNOIE,
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BBITIOJTHSIOIIEM POJIb HICTOYHUKA CBETA
U UHmMepnpemuposams TOIyYCHHBIC
pE3YIIBTATEHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($OTOTOKA B OCBEIIIAEMOM CBETOJIUO/IC
(TOK BO3HHKAET TOJIBKO MPU OCBEIICHHUH
€ro CBETOJIMOJIOM C JITHHOM BOJIHBI,
MEHBIIICH WJIM paBHOH JUTMHE BOJTHBI, Ha
KOTOPYIO PaCCUMTaH OCBEIIACMBbIii
CBETOJIMOI).

HUcnonvzosams cBETOINOBI PA3HBIX
1[BETOB (KpacHbIE, 3€JICHbIE U CUHHE),
71a00paTOPHBIN OJIOK MUTAHUS,

MYJIBTAMETD.

Pewamyw 3anaun Ha poTodrPdext
Hroro no pazneny 3)

OBILEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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