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MHNOACHUTEJBHAS 3AIIMCKA

Hacrosiias pabouasi nmporpaMMa Kypca BHEYPOUHOU AesITeIbHOCTH «OCHOBBI
bu3MYecKoro sKCrIepuMeHTa» (fajnee — mporpaMma) paspaboTaHa B COOTBETCTBUU
c TpeboBaHMSIMH (elepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa
cpennero oOmiero obOpazoBanusa (manee — ®I'OC COO) [1, 2] um HampaBieHa
Ha OpraHM3aluio o0ydeHUusi B (PU3UKO-MATEMAaTUYECKOM MpOQuiie B COOTBETCTBUU
c TpeboBaHusIMU (eaepaibHONH 00pa30BaTEIbHON MPOTrpaMMbl CPEIHEro OOIIEro
obpazoBanus (POII COO) [3].

Peanuzanus mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0YyYaAIOIIMMUCS
mIaHupyembeix  pe3ynbTaToB  ocBoeHuss @DOII COO, pa3BUTHIO JTUYHOCTH
oOyyaromuxcsi, (OPMUPOBAHUIO M YJOBJIETBOPEHUIO HMX COIMATBLHO 3HAYMMBIX
UHTEPECOB U TOTPEOHOCTEH, camopealn3alud OOydyaroluxcsd 4Yepe3 ydyacTHe
BO BHEYPOUHOU JesTeIbHOCTU. OTHON U3 BO3MOXKHBIX (DOPM peann3aluny mporpaMMbl
ABIAEeTCS  KpyXKok. Ilporpamma MoKeT peanu3oBbIBaTbCd  00pa30BATENbHOMN
OpraHu3alMe CcaMOCTOATEIbHO JUOO Ha OCHOBE B3aUMOJCHCTBUS C APYTUMHU
OpraHu3alUsIMH, OCYIIECTBIISIIOIIMMU 00pa30BaTEIbHYIO ACSTEIbHOCTb.

[TporpaMmMa Kypca BHEYpouHOM pesTenbHOCTH «OCHOBBI (PU3MUECKOTO
DKCIEPUMEHTa» MpeIHa3HaueHa s peanuszanuu B 10-11 kimaccax u HampasieHa
Ha  JIOCTWKEHUE  COOTBETCTBYIOIIMX  pE3yJbTaTOB,  CPOPMYIHPOBAHHBIX
B (enepanbHOil pabouelt mnporpamMmme Mo ydeOHoMmy mpenmery «Duszukay
(YriyOJieHHBI YPOBEHb).

[Tpu u3yuenun Gu3KUKKU Ha YrIIyOJIEHHOM YPOBHE peanu3aliysi 3TUX IPUHILIUIIOB
0asupyercs Ha HCMOJIb30BAHMHM CAMOCTOSITENIBHOIO YYEHHYECKOr0 AKCIIEPUMEHTA,
BKJIIOYAIOIIEr0, B TOM 4ucie, paboTel (u3mdeckoro mnpaktukyma. I[lpum stom
noJl paboTaMu MpakTUKyMa MOHUMAETCS CAMOCTOSITEIbHOE HCCIEOBaHUE, KOTOPOE
MPOBOAUTCSL TO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOTO0 BHJAa 0O€3 MOIIaroBou
UHCTPYKIUU. B pe3ynbTare obecrneuynBaeTcsi OBIaJACHUE 00YYaIOIUMUCA YMEHUSIMU
MPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIIEIOBATh B3AUMHbBIE 3aBUCUMOCTH
JIBYX (PU3NYECKUX BEJIMYMH U OCYIIECTBISATH IMMOCTAHOBKY OIBITOB MO MPOBEpPKE
NpEJIOKEHHBIX TUIIOTE3. Bece 3TO crmocoOCTBYET NTOCTHKEHUIO OJHOW M3 OCHOBHBIX
nener u3ydeHusi PU3NKM Ha YPOBHE CpeHero ooOmiero oOpa3oBaHUs — OBJIAJACHUIO
OOy4alolMMHUCSI METOJIaMU  CaMOCTOSATENBHOTO IUIAHUPOBAHUS U TMPOBEACHUSA
(bU3MYECKUX SKCIEPUMEHTOB, aHAIN3a U UHTEPIPETALMY UHPOPMALIMU, OTIPEICTICHUS

JOCTOBCPHOCTH ITOJIYYCHHOI'O pE3yJjibTara.



AKTyanpHOCTh peaju3allid JaHHOW  IIPOrpamMMbl  ONPENEIAETCS  TEM,
YTO €€ OCBOEHUE I[I03BOJISIET OOydaloIMMCS Ha MpPakTUKE O3HAKOMUTHCA
C pa3IMYHBIMU (PU3NYECKUMH SBICHHUSIMH, SKCHEPUMEHTAIBHO M3YYHUTh Pa3ju4HbIC
dusznyeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh
UMEIOLIUECS] U MPUOOPECTH HOBBIE NPAKTHUYECKUE YMEHMS M HAaBBIKM B 00JacTu
IUTAHUPOBAHMUS, MMOATOTOBKH, IPOBEICHNUS, aHAIN3a U MHTEPIPETALNU (PU3UIECKOTO
DKCIIEPUMEHTA.

[TporpamMmMa naer 0OydaromIMMCS BO3MOKHOCTb HPHOOPECTH MPaKTUUYECKHIM
OIIBIT pabOTHI C 1a0OPATOPHBIM 00OPYIOBAaHUEM, OBJIAJIETh KOHKPETHBIMU ITPUEMAMHU
UCCIIEIOBATENbCKOM  JIEATEIbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOPA,
c(OpMHPOBATh HABBIKK OLIEHKU MOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUS (PU3UUECKUX
BenuuuH. Peanmusamus nporpaMMbl  CO3JAae€T  yCIOBUA Uil (POPMUPOBaHUS
y 00y4aronmxcsi HeCTaHAapTHOI'O KPEaTUBHOTO MBIIUIEHUS, COACUCTBYET pPa3BUTHIO
UHAMBUIYAJIBHOCTH  CYXXIEHUH, (HOpMHpOBaHHMIO  KYyJbTYphl  00OOCHOBaHMS
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TO BBIPAYKEHUSI.

[Iporpamma MokeT OBbITH BOCTpeOOBaHa OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YUYEHUIO (DU3UKUA U MATEMATHKU, TOTOBSITCS
K YYaCTHIO B OJIUMIIMA/1aX IKOJILHUKOB 110 (pU3UKeE, B paMKax KOTOPBIX IPEAYCMOTPEH
IIPAKTUYECKUN TYP.

[TporpamMMma mpecieayeT He TOJIBKO 00pa3oBaTelibHbIE, HO U BOCHHUTATEIbHbBIC
LEIN, IOCKOJIbKY COOTBETCTBYET UJEE OSKOJOTM3allMl W HAee NPUKIAAHOU
HaIpaBJIEHHOCTHU, KOTOpbIE, B YMCIIC JAPYTUX MW, MOJOKEHbI B OCHOBY Kypca

busuku, nzygaemoro Ha crynenu COO.

BapuanTsl peajm3anuu nporpaMmmsl 4 popMbI IPOBEACHUA 3aHATHH

Peanuzaumss mnporpamMmbl  MpPEAINONiara€T COYETAHHE Pa3IUYHBIX  (QopM
IpyNIoBoil paboThl (CAylIaHUE JIEKIHH, TUCKYCCHSl, MOHTaX JKCHEPHUMEHTAIbHbBIX
YCTaHOBOK, NMPOBEACHUE PUINUECKUX U3MEPEHUI 1O PYyKOBOJCTBOM IPENO 1aBaTeis)
U UHAUBUIYaJTbHOM palOOThl (BBIIOJHEHHE CAMOCTOSITENBbHBIX pabOT U padoT
MpPaKTUKyMa, 00pab0oTKa M HHTEPIIPETAIUsl PE3yIbTaTOB (U3MUECKUX H3MEPEHUN).
Hcnonb3zoBanue Takux GopM paboThl TOMOTAET pa3BUBaTh y O0yUYaIOIIMXCS, C OJJHOM
CTOPOHBI, HaBBIKM BOCHPUATHS HOBOM HH(MOpPMALMK TNpU pa3dUudHbIX (dopMax
ee Mojayu, a ¢ APYrod CTOPOHBI — AaKTUBHOCTb, CAMOCTOSITEIBHOCTh M TBOPYECKOE

Hayajno. B wmenoM peanusauuss JaHHOM MOPOTPAaMMbl  JOJDKHA  IIOJIOKUATEIBHO



CKa3bIBaThCSl KaK Ha AaKTyaJlu3allid 3HAHUM, YMEHUW M HaBBIKOB OOYYalOIIUXCS
B paMKax uX MnpeanpodhecCuoHaIbHOM TEXHOIOTMYECKOW (MHKEHEPHO) MOATOTOBKH,
TaK U Ha COIUAIIBHOM (POPMUPOBAHUY JIUYHOCTH O0YUAIOLTUXCAL.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX PEyCMOTPEHBI
Takue (opMbl padboT, KaK JICKIIUU, CAMOCTOSITENIbHbIE PA00THI U PabOTHI IPAKTUKYMA.
B xoxe caMocTosTeNbHBIX PabOT oOydaromuecs IOJ KOHTPOJEM IpernoaaBaTes
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OIPEICTICHHbIE YMEHUSI U HABBIKU. PaboThI
OpaKTUKyMa  MOJpPa3yMEBalOT  CAMOCTOSITEIbHOE  pEIICHHE  O0YyYarolIMMHCS
HKCIIEPUMEHTAIbHBIX (PU3MYECKUX 3ahad. TemaTuka paOOT MpakTUKyMa U MOPSAOK
UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOI'0 ITAHUPOBAHUS (pesiepabHON
paboueii mporpamMmsl o yueOHoMy npeaMeTy «Pusnkay (yriryOJeHHBIM YPOBEHB).

[IporpaMMa paccuumTaHa Ha pealu3alUI0 B TEUYEHHUE IBYX JET OOydeHHs
B 10-11 kyaccax mpu NMpOBEACHHM 3aHIATHN OJIMH pa3 B Henemo odbemMoMm | wac
kaxnaoe. [lo ycMOTpeHHIO yduTedass TOPSAOK CJEAOBaHUS 3aHSATUM MOXKET OBbITh
U3MEHEH, a HEKOTOPbIE MOT'YT ObITh UCKJIFOUEHBI.

JlommyckaeTcs peanu3alys YaCTH MPOrpaMMbl B TEYEHHE OJTHOTO y4eOHOTro rojia —
JUIst oOy4aromuxcs Tojibko 10-ro win tosnbko 11-ro xkiacca. OHAKO B 3TOM Cirydae
npu padbore ¢ oOywaromuMmucs 11-ro kjacca peKOMEHAYEeTCS HAUWHATh U3JI0KEHHE
yueOHOro Marepuaja C TpPOBEACHUS 3aHATHI, HAIpaBIECHHBIX Ha OCBOEHHE
O0OYYarOIIMMUCS OCHOBHBIX ITPHEMOB U METOJIOB 00PabOTKH PE3yIbTaTOB (hU3UUECKUX
U3MEPEHUN W OLEHKM norpemHocred. [lns storo pexomeHnayercsa: 1) mposectu
B Kiacce 3aHiaTust Ne 1, Ne 3 u No 5 u3 mporpammsl 10-To kitacca; 2) 3a1ath Ha 10M
BhITIOTHEHUeE 3aaHuii Ne 2, No 4 1 Ne 6 u3 mporpammsl 10-ro kiiacca; 3) B fajibHeH1IEM
cienoBarh nporpamme 11-ro kiacca, MCKIIOYMB U3 HEE, N0 YCMOTPEHUIO YUUTENS,
Kakue-100 Tpu 3aHsaTus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3MmokHO Takxe ocBoeHue o0ydaromumucs 11-ro kinacca noiHoN nporpamMmsl
NP YCJIOBUM MPOBEJICHUS 3aHATUH JBa pa3a B HEACIIO 00BEMOM 2 yaca Kaxa0e.

Pan pabGor mnpakTukymMa (Ha YCMOTpPEHHE YUMTENsI) MOXET ObITh 3aJlaH
oOy4JaromMmMcsi Ha JOM [UJIi CaMOCTOSTENbHOTO BBIMOJHEHUS C TOCIEAYIOIUM

KOHTPOJIEM U 06CY)KI[CHI/IGM IMMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocBsassb ¢ peaepanbHoiil padoueil MPOrpaMmmoil BOCIMTAHUS
[Iporpamma pa3spaboTaHa ¢ y4eToM peKOMEHIaIui ¢eaepanbHOi paboueit
IIPOrpaMMbl BOCITUTAaHUS. B 94aCTHOCTH, OHAa yYHUTHIBAET TICUXOJIOTO-TIEAArOTHUECKHUE

O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATErOPUH 00YUYaIOIIUXCS.



[IporpaMma COOTBETCTBYET TaKUM ILEJISIM BOCIUTaHUS  OOy4aroluxcs,
KaK pa3BUTHE JIMYHOCTH, CO3/IaHUE YCIOBUM JIJISi CAMOOIIPEICIICHUS U COIIMAIU3AIU Y.

[Iporpamma CONEWCTBYET PEHICHUIO CIEAYIOIIMUX  3aa4  BOCIMUTAHUA
OOyYaromuxcsi: yCBOGHHE 3HAaHWUH, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaaUIIMi, KOTOPbIE BEIPA00OTAIO0 POCCUiiCKOe 001IeCTBO; POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMA K OTUM  HOpMaMm, IIEHHOCTAM; MPUOOpETeHHE
COOTBETCTBYIOIIETO TUM HOPMaM, LICHHOCTSM, TPATUIUSIM COLIUOKYIHTYPHOTO OTIbITA

MOBEICHUS, OOIICHMSI, MEKITMIHOCTHBIX M COIMAIBHBIX OTHOIICHHM, TPUMEHEHUS
NOJIyYEHHBIX  3HAHUW;  JOCTWKEHUE  JIMYHOCTHBIX  PE3yJNbTaTOB  OCBOCHMS
oO1eoOpaszoBarenbHOl nporpamMmbl 1o ¢usuke B coorBerctBuu ¢ GI'OC COO.

[Iporpamma COOTBETCTBYET CJIEAYIOIIMM OCHOBHBIM HAIpPAaBJICHUSM BOCIUTAHUSI.

1) TpynoBoe BoCIUTaHHE — BOCIIMUTAHHE YBAXKEHUS K TPYyHY, TPYIAIIAMCS,
pe3ynbrataM Tpyna (CBOEro M JpYyrux JIIOJEH), OpUEHTauuss Ha TPYAOBYIO
NeSATEIbHOCTbD, MOJIy4eHUE npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B IPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B pPOCCHUHCKOM OOIIECTBE,
JOCTHKEHHE BBIIAIOIIUXCS PE3YJIbTATOB B MNPOPECCHOHATBHON JI€ATEIbHOCTH.
[leneBbIMU OpUEHTHpPAMH SBIAIOTCSA: (OPMHUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TOJYyYEeHHI0 TPOPeCcCUOHATILHOTO 00pa30BaHUs, HENMPEPHIBHOMY OOpPa30BAHUIO
B TEUECHHME KM3HU KaK YCIOBUIO YCHEIIHOW MNpo(ecCHOHANbHOM M OOIIECTBEHHOM
NeSATEeIbHOCTH;, TIOHMMaHWe Ccrhenudukyd camooOpa3oBaHus W TpodeccHoHaTHLHOM
CaMOIIOATOTOBKM B HMH(OPMALMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YYHUTbCS M TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHUPOBAHHOCTH
Ha OCO3HaHHBIM BBIOOP cdepbl TpodPecCHOHATLHOW TPYAOBOM JEATEIBHOCTU
B POCCHUICKOM OOIIIECTBE C YUETOM JIMYHBIX KU3HEHHBIX TJIaHOB, MOTPEOHOCTEN CBOEH
CceMbH, 00IIeCTBa.

2) DKOJIOTMYECKOE BOCHUTaHUE — (POPMHUPOBAHUE DKOJIOTMUECKOUW KYJIbTYPHI,
OTBETCTBEHHOTO, OEPEKHOT0 OTHOIIECHUSI K MPUPOJIE, OKPYKAIOUIEH Cpejie Ha OCHOBE
POCCUNCKUX TPATUIUOHHBIX JIYXOBHBIX IEHHOCTEHW, HABBIKOB OXpaHbI, 3allUTHI,
BOCCTAHOBJIEHUS] NIPUPOJBI, OKpYXarolen cpeabl. L[eaeBbIM OpUEHTUPOM SIBIISIETCS
OCO3HaHME HEOOXOAMMOCTH MPUMEHEHUS 3HAHMS €CTECTBCHHBIX U COIMATIBHBIX HAYK
JUISL  pasyMHOTO, OEpeXJIMBOTO MPUPOIONOIB30BaHUS B OBITY, OOIIECCTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYy4YHOT'O MO3HAHUS — BOCIIUTAHUE CTPEMIIEHUS K TO3HAHUIO ce0sl

W JIPYTUX JIIOJIeH, MPUPOJsl U 0OIIecTBa, K TMOJYYEHUIO 3HAHUM, KaueCTBEHHOTrO
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0o0pa3oBaHMsI C y4ETOM JIMYHOCTHBIX MHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEM.
IleneBbIMU OpUEHTHpPAMU SBISIOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAKEHHOTO
IIO3HABATEIBHOTO HMHTEpeca B 00JacTh (PU3MKKM C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, AOCTH)KEHUI; TOMydYeHUE MPEACTABICHUN O COBPEMEHHOW Hay4dHOU
KapTUHE MHpa, O JOCTWKEHHAX HAyKW U TEXHUKH, O 3HAYCHUM HAYyKU B KU3HU
poccuiickoro oOuiecTBa, 00ecreyeHn ero 0e30MacHOCTH; NMPUOOPETEHUE HABBIKOB
KPUTHUYECKOIO MBIIUICHUS, OINpEAENICHUs] JOCTOBEPHONM HAyyHOM HMHpOpMauu
U KPUTUKM AaHTHHAYYHBIX IMPEICTABICHUM; pAa3BUTHE W IPUMEHEHHUE HAaBBIKOB
HAOMIO/ICHUS, HAKOIUIGHUS M CHCTeMaTH3aluu (HaKTOB, OCMBICICHHUS OIIbITa

B GCTGCTBGHHO-Hay‘{HOﬁ obnactn ITIO3HaHMUA, PICCJIGIIOB&TGJIBCKOP'I ACATCIIBHOCTH.

Ocob0eHHocTH padoThI yunTe sl 110 POrpaMme

[Ipn peamu3anuu JaHHOW MPOTPAMMBI 3ajada Y4YUTEIS COCTOUT B TOM,
9TOOBI CO3/1aTh YCJIOBHS JUIA YCBOSHHS OOYJAalONIUMHUCS HOBBIX 3HAHHM,
NpUOOpPETEHUS MMHU HOBBIX YMEHHM M 3aKpervieHUs HaBBIKOB, HEOOXOJUMBbIX
JUTSL IPOBEIeHUsT (PU3MYECKUX DKCIIEPUMEHTOB U aHAJIM3a MOTYYEHHBIX PE3YJIbTATOB.

Jlnst peiieHus 3TOM 3ajladyd HEOOXOJAMMO Haluyue B KaOWHETe (PU3UKU
000OpyZOBaHUS, KOMIUICKTYIOIIMX H PACXOMHBIX MAaTEPUATIOB, TPEOYIOITUXCS
JUISL TIPOBEJCHUS CaMOCTOATENBHBIX paboT W paboT mpakTukyma. IllepedeHb
npemyiaraeMbeix  paboT  copMuUpoBaH TakMM ~ 00pa3oM, UYTO  MOJTOTOBKa
K UX TPOBEACHUIO HE [JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTPyJAHEHHN —
BCE HEOOXOIMMOE ISl peaH3alliyd MPOTPaMMBbI, KaK MPaBHIO, JHOO HAXOMHUTCS
B KabuHeTe PU3nKu, JTMOO JOCTYIMHO B MOBCETHEBHOM OBITOBOM OOMXO/IE.

Ilepen HayanoM 3aHATUH YUYHUTENK0 PEKOMEHAYETCA CaMOCTOSITEIBHO
BBITIOJIHUTh BCE TEOPETUYECKUE 3aJIlaHUs, CaMOCTOATENbHbIE pPabOThl U PabOTHI
MPaKTUKyMa, KOTOPbIE JOJKHBI OYTyT BRIMOJIHATH 00yJaronuecs. IT0 1acT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TCEXHHUYECKHE TPOOJIEMEI,
HO W TIOJYYUTh KOHTPOJIBHBIE PE3YNbTaThl M3MEPEHUH W MX 00paOOTKH, KOTOPHIC
MOHAMOO0ATCA JJIs JallbHEUIEH TMPOBEPKHM TPABUIBHOCTH BBITIOJHEHUS pPabOT
00y4aroIUMHUCS.

[TockonbKy OJHMM W3 TJaBHBIX PE3yJbTATOB PaOOTHI yUUTENS B pamMKax
BHEYPOUYHOU JIEATEIILHOCTH SIBJISETCSA TMYHOCTHOE PA3BUTHE O0YUAIOIINXCS, YIUTEIIO
PEKOMEHIyeTCSl MPU TPOBEACHUN 3aHATHA IO TpOrpaMMe aKTUBHO Y4YacCTBOBATh
B JICATCILHOCTH OOYyYalOIIMXCS, KOHTPOJUPOBATh XOJ BBINOJHEHUS HMH

HKCIIEPUMEHTAJIbHON paboThl, HANpaBisATh M KOPPEKTUPOBATh X JIEUCTBHUS,
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CBOEBPEMEHHO  yKa3blBaTh HAa  OWIMOKM W HENOYEThbl,  IOJCKA3bIBaTh
U JIEMOHCTPUPOBATH MpPaBUJIbHBIE CIOCOOBI BBIMOJHEHUS MPAKTUYECKON padoThI,
00CYy>XIaTh MPUYMHBI U BO3MOKHBIE MOCIEACTBHS JOIMyCKaeMbIX omuOoK. Bo Bpems
3aHSATUN HE00X0 MO MOJIeP>KUBATh T00pOKeTaTENbHYIO atMocdepy
COTPY/AHUYECTBA.

Yautento ciexyeT y4MThIBaTh, YTO JIOTMKAa OCBOGHHUS MPOrPaMMBI
IpeanojaraeT IMocjieloBaTebHOE M3Y4YeHHE MaTepuaja — CHaudaja oOydaromiuecs
JOJKHBI OCBOUTH 0a30BbI€ MPUEMbI M METO/IbI MPOBEACHUS (PU3HUUECKUX U3MEPEHUI
U 00pabOTKU MOJTYy4YaeMbIX PE3YJIbTATOB, a YK€ 3aTeM MNPUMEHSTh WX HA MPaKTHUKE
0 CXEME «OT MPOCTOTO K CIOXKHOMY». [loToMy mpumepHasi cxema MpOBEICHHUS
3aHATUHN TI0 TPOTPaMMe MOKET OBITh CIEAYIOIIEH:

1) oObsACHEHHE TEOPETUYECKOIO MaTepHalia 1o TEME;

2) TOATOTOBKAa K BBIMIOJHEHUIO CAMOCTOSTEIBHOM paboOThl WU PabOThI
MpPaKTUKyMa — OOCYKJIEHHUE 3aJlaHus, YCTPONCTBA HKCIEPUMEHTAILHON YCTAaHOBKH,
HEOOXOJMMOTO0 TEOPETHYECKOTO Marephalia, MPUEMOB U METOJOB MPSMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIOCOO0B MX 00pabOTKH M OLEHKH MOTPEIIHOCTEN
WU3MEpPEHU;

3) mpoBeleHHE CaMOCTOATENbHON PaOOThI WK pabOTHI MPAKTUKYyMa, KOHTPOJIb
MPaBUIILHOCTH MPOBEACHUS U3MEPEHUN;

4) 00paboTka  TOJNYYEHHBIX  OKCIEPUMEHTAIBHBIX  JAHHBIX,  OIIEHKA
MOTPEUIHOCTEN;

5) obcyxaeHue pe3yiabTaTOB OOpaOOTKM TOJYYEHHBIX JKCHEPUMEHTAIBHBIX
JAaHHBIX U TTPOBEPKA UX MPABUIHHOCTH.

B ciyuae HexBaTKu BpeMEHHU Ha peai3aliio B KJIacce MyHKTa 4 TaHHOW CXEMBbI
PEKOMEHIyeTCS  MPEMJIOKUTh  OOYJAaroIIMMCSI  BBIIOJIHUTH  COOTBETCTBYIOIINE
JIEHCTBUS JOMa, a MYyHKT 5 peann3oBaTh B Hayaue CICAYIOMEro 3aHSATHS,
au00 MPOBECTH HEOOXOAUMBbIE OOCYXKIEHUSI C OOydYarolUMHCS B TOPSIKE

WHJUBUAYAJILHOU PaOOTHI.



COJIEP)KAHUE KYPCA BHEYPOUYHOMH JESATEJBHOCTH
«OCHOBBI PUZNYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHUHN TIPO®UJTb)»

10 KJTIACC

3ansTue 1. [lorpemHocTH B 3KCIIEpPHMEHTE

Jexkyua «llorpemHocT mnpsAMBIX U3MepeHMit». OOcyxknaercs Mnpupona
BO3HMKHOBEHUS MTOTPELIHOCTEN, METOIBI UX MMHUMU3aLUN U OLICHKU.

Jekuyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCYykKIaroTcsd METOJbI
Y IIPUEMBI OLIEHKH MOTPEITHOCTEN KOCBEHHBIX N3MEPEHHU.

Hcnonvzyemvie mamepuansi. [4], 4acts 1.

3ansarTue 2. OueHka NOrpelIHOCTEN NPAMBIX M KOCBEHHBIX U3MepPeHu i
Camocmoamenvnaa paboma «OUeHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN

II0 pe3yJIbTaTaM MPSMBIX U3MEPEHUIN.

3ansaTne 3.  Ycpeanenue — m3Mmepenmil.  Ciy4ailHasik ~— NOTPeMIHOCTb.
KunemaTtuyeckue u3mMmepeHnust

Jexyuna «CiydaiiHple TOTPEIIHOCTUY. B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
OOy4JaronIMXcst ¥ JOCTYIMHBIM 000PYI0OBAaHUEM MOKET OBITh MTPOBEACHA OJIHA U3 JBYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ompenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOI0 CKOPOCTh
JIBMDKCHUS 3€pHBIIIKA MIIIEHA B OYTHIJIKE C BOJIOM.

Obopyoosanue. 1lmeHo, HamoOJHEHHAs BOJOW IUIACTUKOBas  OYyTHIIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JTMHEHKA.

Kpamxoe  onucanue  pewenus. IlpoBonurcsa  cepusi  3KCIEPUMEHTOB
10 U3MEPEHUIO C TTOMOIIBIO CEKYHIOMEpa BpEMEHHU MPOXO0XKACHUS 3€PHBIIIIKOM TITICHA
B TOJIIE BOAbI HEKOTOPOro (UKCHPOBAHHOIO PACCTOSIHUS BJIOJb BEPTUKAJIH.
Breruucnsercss cpenHee BpeMs JIBIDKEHHUST 3€peH. PaccuuThiBaeTcs  CpenHsis
YCTAaHOBHUBIIASICS CKOPOCTh 3TOTO JBMKEHUA. OLIEeHUBAETCS TOTPELIHOCTb.

Onucanue cxodxceli pabomsl NpaKmMukKyma: BCEPOCCHICKAas OJIMMIIHAJA

IITKOJILHUKOB TI0 (pu3nKe, pernoHanbHbIi 3Tan 2023 1., 3amada «IImeHo u BI3KOCThY

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobepuTe yCTaHOBKY JJIA 3allyCKa IlIapyMKa B TMOJET C HEKOTOPOH
BBICOTHI C (DMKCHpPOBAaHHOW TOPH3OHTAJIBHOW HAvalbHOW cKopocThio. Hccnemyiite
3aBHCHUMOCTh BEPTUKAIBHOM U TOPU30HTAIBHOM KOOPIMHAT IMIAPHKA MpPU TOJIETE.
Onpenenure CKOPOCTh HIAPHKA B HAYaJIE MOJIETA.

Obopyoosanue. CTanbHOM IIAPUK, IYCKOBOE YCTPOWUCTBO  (OTPE30K
AIFOMHUHHMEBOTO MPOQUIS, MAarHUT HEOJWMOBBIM, JBa CTAJIBHBIX IMIAPHKA), IITATHUB
C JIankoi u My TOH, MAJIIPHBIN CKOTY, PyJeTKa, KOMUpOBajIbHasi Oymara.

Kpamroe onucanue pewenus. OcyiiectBisercs cOOpka MyCKOBOW yCTaHOBKH.
[TpoBoauTCS Cepusi IKCHEPUMEHTOB MO 3aMyCKy IIapuKa B TOJET U H3MEPEHUIO
KOOpAMHAT MaJICHHs MaphKa OTHOCUTENIHHO TOUKH cOpoca. [1o momydeHHbIM TaHHBIM
paccuuThIBaeTCA HaYallbHAsl CKOPOCTH MMOJIEeTa IIapuKa.

Onucanue cxooiceti pabomsl NpaKmukKyma: MEXAYHapOJIHas OJUMIIMAJA

1o 3KcnepuMeHTanbHol duszuke 2021 r., 3agaya «llymkay» [11].

3ansrtue 4. [Ipocreiimue reomeTpuyeckne H3MepeHUs

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIUHY IPOBOJIOKH
Y BHEIIHUI IUaMETP UTJIbL, IIONIA1b HAPUCOBAHHOMW Ha TKcTe OyMaru purypsl, 00bem
opycka. O1eHHUTe MOTPEITHOCTH.

Obopyoosanue. llpoBonoka, uria ot mmOpuia (CO CTOUYEHHBIM OCTPHUEM),
n3o0paxeHue (GUrypnl ciokHol Gopmbl Ha Pa3TMHOBAHHOM KBajapaTtamu Oymare,
JIEPEBSIHHBIN OpYCOK, TUHEHKA, TaHTCHIIUPKYJIb.

Kpamroe onucanue pewenus. IlpoBoasTcss u3MepeHus: TOJIIIMHBI TPOBOJIOKU
METOIOM psoB. [IpoBoaUTCA M3MEpPEHUE AUAMETPA UTJIbl METOJIOM ITPOKATHIBAHUS.
[IpoBonuTcsa u3mepenue miomaan GUrypbl METOJIOM MO/CYETa MIIOLIAIU MO KIeTKaM
CeTKH u3BecTHOro mara. [IpoBogutcs usmepenue rabaputoB Opycka M BbIUKCICHHE
ero oObema. OlLieHHBAEeTCS TOrPEIIHOCTh HW3MEPEHHbIX BeNMMUYMH. [lpoBoautcs

IMPOBCPKA MMPAaBUJIBbHOCTH U3MEPCHUS JUAMETPA HUI'JIbl C ITIOMOIIBIO MITAHTCHIUPKYJIA.

3ansaTue 5. I'padukum 3KcHepMMeEHTAJNBHBLIX 3aBucuMocteil. I['paduueckast
00padoTKa JTaHHBIX
Jexkyua «OdopmieHne rpaduKoB HSKCIEPUMEHTAIBHBIX  3aBUCUMOCTEH.

['padrueckas 06pabOTKa TAHHBIX.
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OOcyxnarTcs OCHOBHblE NpaBwia O(OPMIIEHUS TpapUKOB 3aBUCUMOCTEH
(u3nYECKUX BEIMYMH IPYT OT JIpyra.

Camocmosamenvnaa padboma «lloctpoeHne rpaUKOB B COOTBETCTBHUH
C U3yYEHHBIMU IIPABWJIAMU C MCIIOJIb30BAHUEM FOTOBBIX TaOJIMI C JAHHBIMUY.

Hcnonvzyemvie mamepuanvl. METOOUYECKHE pekoMeHaaunu LleHTpaibHOM
IPEIMETHO-METOIMYECKOM KOMHUCCUM 110 OLIEHUMBAaHUIO OQOpMIIEHHS TIpadUKOB

Ha MPAKTUYECKUX Typax BCEPOCCHICKON OJIMMITUAABI MIKOJFHUKOB 1O (usuke [12].

3ansaTe 6. O0padoTKa HEJIMHEHHBIX 3aBHCHMOCTEN: JHUHeApU3alus, MOACYeT
IUIOIIAAU MO TPA(PHUKOM, MOCTPOCHUE KACATEJbHBIX K rpadguKy

Jexkyua «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIpyTHE
rpaduyueckue crnocoOobl 00pabOTKU JAaHHBIX).

OOcyxmaeTcss ~ METOJT  3aMEHbl  TNEPEMEHHBIX  IpPU  JIMHEapu3aluu
AKCIIEPUMEHTAJIbHBIX 3aBUcCUMOCTeN. OOcyx)maaeTcss (GU3UUECKUN CMBICH TUIOMIAIN

1o/ rpauKoM U yriaoBoro ko3 ¢uiimeHTa KacareibHON K rpaduky.

3ansitue 7. MWM3MepeHme 3aBHCMMOCTH KOOPAHMHATBHI TPaHHMObI 00JIACTH
HAMOKAaHMA OT BpeMeHH. JInHeapu3anusi 3aBUCMMOCTH

Ipakmukym

3aoanue. BoipexbTe U3 OyMakHOM caneTku JICHTY 1auHoi 30 ¢cM U IUPUHOU
2-3 cM. OnmycTuTe KOHel 0yMa)KHOM JIEHTHI B BOJLY U BKJIIOUUTE ceKyHaomep. U3yunre
3aBHCHUMOCTbh KOOPIHMHATHI I'PaHUIbl 00JIaCTH, IPONUTABIIECHCS BOJOM, OT BPEMEHH.
Omnpenenure xapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. CekyHnnomep, OyMaxkHbie candeTku, pyyieTka, yamika [letpu.

Kpamxkoe onucanue pewenus. CTaBUTCS ONBIT TO HW3YYCHHUIO JABWKCHUSA
TpaHUIlbl HaMOKaHUs OyMmMaxkHOW canderku. VMcmonp3yercs 3amMeHa MepeMEHHBIX
JUIs JIMHEapu3allMd 3aBUCHUMOCTHM M TOCTPOEHHUS JIMHEWHOro rpaduka, KOTOPBIH
BITOCJICZICTBUH MO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCHMOCTH.

Onucanue cxooiceti pabomwvl npaxmuxyma. [5], 3amaga Ne 32 «Hamokanwme

TKaHW».

3aunsTue 8. U3yuenue ynpyroro rucrepesmuca
Ipakmukym
3adanue. 3akpenuTe ¢ MOMOILBIO 3aKUMa JIMHEHKY Ha cTosie. [Iposenbre 1yKKy

3aKMMa B KOJIbIIO OAHKOBCKOW PE3MHKH. 3allelUTE KPIOUYKOM JUHAMOMETPA KOJIbIIO
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pe3uHku. M3mepbTe 3aBUCHUMOCTH JUIMHBI PE3WHKU OT PACTATUBAKOLIEH CHIIbI
npu Harpyske (pacTsbkeHur) U pasrpyske. [IpoBenute uzmepenus ¢ marom B 0,5 H,
IpY KKIIOM U3MEpeHun aenaite 3anepxky B 30 c. [loctpoiite rpaduk n3mMepeHHOM
3aBUCHMOCTH, OMNHIIUTE €€ xapakrep. CrenailTe NPEANOJIOKEHUS O MNpUUYMHAX
HaOJI01aeMoi 3aBUCMMOCTH. PaccunTaiite, B KakuX Mpejeiax JIKUT KodDPuimeHT
YKECTKOCTH PE3MHOBOrO KOJbLIA. MCHonb3ys IMOJyYEHHBIE [TaHHBIE, PACCUUTAWTE,
KAaKyI0 SHEPTHUIO TOTJIOTHIIA PE3UHKA 33 BPEMS ITPOBEACHUS U3MEPEHHUIA.

Obopyoosanue. JIuneiika, 3aXuUM, JUHAMOMETP C TpenenoM u3Mmepenuit 5 H,
PE3UHOBOE KOJIBIO (Pe3rHKa /1Jisi OAaHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BbIOTHAETCS ONBIT IO U3YUYEHUIO 3aBUCUMOCTH
CUJIbI YIIPYTOCTH PE3UHOBOTO KOJbIA OT €r0 JJIMHBI IIPU MOCTENEHHOM YBEINYCHUU
U MpU TOCTEIIEHHOM YMEHBIIICHUHM pacTAruBaroileid cuiabl. Habmromaercst siBieHUE
yIPYyroro rucrepesuca. JIBe TMOJIy4YEHHBIE OSKCIIEPUMEHTAIBHBIE 3aBUCUMOCTU

HaHOCATCA Ha OAUH Fpa(i)I/IK HpOBOI[I/ITCH AHAJIN3 ITOJIYUCHHBIX PC3YJIbTATOB.

3anaTne 9. Haxo:xkgenume Macchl JIMHEHKH M IINPHIA € TOMOIIBIO
YPABHOBEIIMBAHUSA pblUara

Ilpakmukym

3aoanue. Onpenennure ¢ MakKCUMaldbHOW TOYHOCTBIO MACCy IINPHULIA U MacCy
JIMHEWKHU.

Obopyoosanue. npui oobemom 20 M1, THHEHKA, CTaKaH C BOJIOM.

Kpamxoe onucanue pewenus. K KOHIly JMHEWKH, KOTOpas HCIOJIb3yETCA
B KaueCTBE pblyara, moJBEUIMBacTCs mnpuil. M3mepsercs 3aBUCUMOCTh KOOPAUHATHI
TOYKHU OTIOPBI YPABHOBEILIEHHOTO phluyara oT 00beMa BobI B 1impuiie. [1o moimydeHHbIM
JTAHHBIM OINPEAEIISIIOTCS Macca IIIpULa U Macca JIMHEHKH.

Onucanue cxoofcell pabomel NPAKMUKYMA. PETUOHAIBHBIM 3Tall OJIMMIIAAIbI

umM. J[x. K. Makcsenna o pusuke, 2014 1., 8 kiacc, 3aaa4ya «HenecTpyKTUBHBIN aHATN3Y.

3ansaTue 10. U3mepenne ko3¢ GuumeHTa JHEPreTUHIECKUX MOTEPHb MPH OTCKOKeE
IAPUKA OT MOBEPXHOCTH

Ipakmukym

3aoanue. TlpoBeauTe MCCIeNOBaHUE 3aBUCHUMOCTH BBICOTHI OTCKOKA IIapHKa
MOCJIE COYAApeHHs] ¢ MOBEPXHOCTBIO CTOJA OT BBICOTHI cOpoca. IIpoBeauTe OmMbIT

JUISl ABYX TUIOB IIapUKOB. Onpenenure xapakTep 3aBUCUMOCTH.
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Obopydosanue. 1llapuk 1yisi HaCTOJBHOTO TEHHHCA, PE3MHOBBIN IAPUK
«TIOTIPBITYHY, PYJIETKA, MAJIAPHBIN CKOTY.

Kpamxoe onucanue pewenus. 1IpoBOOUTCA ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKa IlapHKa TMOCJE COYyIapeHUsi C MOBEPXHOCTHIO TOPU3OHTAIBLHOTO CTONA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOIATCS IS IBYX THIIOB MTAPUKOB.
J{nst pe3uHOBOTO IIApUKa 3aBUCHUMOCTH SBJISIETCS MPSIMON MPOMOPILIMOHAIBHOCTBIO,
JUISL 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCUMOCTh HE SBISETCS TaKOBOM.

O6CY>KI[21IOTC$I BO3MOJKHBIC ITPUYUHBI ITIOJTYUCHHBIX PC3YJILTATOB.

3ansTue 11. Onpenesnenne Ten10eMKOCTH TBEPIOTO TeJla

Ilpakmukym

3aoanue. Onipeenure ¢ MAaKCUMaIIbHON TOYHOCTBIO TEIUIOEMKOCTh TPYy3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakad 00bemoMm 0,2 J1 ¢ BOJI0i KOMHATHOM
TEMIIepaTypbl, EMKOCTb C TOpsiYei BOJOM, JBa TEpPMOMETpPA, cal(eTKu, MOIHOC,
HUTb.

Kpamkoe onucanue pewienus. IIpoBOAUTCS ONBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3uKka METOJOM IIEpeHOca €ro U3 XOJOAHOW BoJbl B ropsuyio. OlueHuBaercs
W3MEHEHHE TeMIIepaTyphl XOJIOJHOW BOJBI 3a CUET MOJYYEHHUS KOJUYECTBA TEILUIOTHI

OT rOpsIYETo IPy3HuKa.

3ansaTue 12. U3MepeHue Temmneparypbl PyK 3KCIEPUMEHTATOPA W JAaBJICHHS,
KOTOPOE MOI'YT CO3/1aTh €ro Jierkue

Ilpakmukym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHue Tpyoku. IloacoenuHute
K mmnpuiy oobemoM 20 mi TpyOKy C MOMEIIEHHOM B Hee Karuleil BOIbl. 3aXKMUTE
LITNPHUIL B JIAIOHSAX U HarpeBalTe ero TakuMm o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMeneHne kKarmm 1o TpyOke. Mcmonp3ys moNydyeHHbIE JaHHbBIE, OLEHUTE
TEMIIEpaTypy PYK 3KcnepuMmeHtaropa. 2) JloxkauTech, KOraa MINpPHLl CHOBA MPUMET
KOMHATHYIO TeMmIiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEL TPYyOKH, U3MEPhTE
MEPEMEIICHNE KAIlIM [PY MAKCUMAJIBHOM JIaBJIEHUU BO3/1yXa, CO31aBAEMOM Ha KOHIIE
TpyOku. Micnonib3ys nojiydeHHbIE IaHHbIE, OIIEHUTE JaBJIeHUE, KOTOPOE MOT'YT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. npur; oo6bemom 20 My, TpyOka OT WHOY3MOHHON CHCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiry oobemom 20 M1 IOJCOSANMHSACTCS
TpyOKa ¢ MoMeIeHHOM B Hee Karuiei Bosl. [lnpui HarpeBaeTcs pykamu, U3MepsieTcs
nepeMeIieHne Kamm mno Tpyoke. Ha ocHOBe JaHHBIX O ceuyeHUU TPYOKHU B oOBbeMe
BO3/yXa B IIIPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK 3KCIEPUMEHTATOpA.
2) Hcnone3ys Ty >K€ YCTAaHOBKY, JKCIIEPUMEHTATOP CO3JAeT JaBJICHHE BHYTpPU
cBoOOgHOTO KOHIA TpyOku. Kamms Bomel mepememaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUM OLECHHUBAETCA JAaBJIECHUE, KOTOPOE MOTYT CO3JaTh JIETKUE
AKCIIEPUMEHTATOPA.

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

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPpPexTuBHbIT KOIPPUIHMEHT KeCTKOCTH cucTemMbl. OnpenesieHue
MoayJisi FOHra npoBoJioku ¢ noMmombI0 peiyara. OnpeaesieHue npeaesa ynpyrou
nepopmanmnu

Ipakmukym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAY/Ib KOHTa MPOBOJIOKH.

Obopyoosanue. lllTaTuB ¢ IByMs JamKaMu, MPOBOJIOKA, JIMHEHKA JepeBsSHHAS
nuHOM 50 M, rpy3sl Maccoi o 50 T, 1Ba KaHLEISIPCKUX 3aKUMa.

Kpamkoe onucanue pewenus. JInHelka MOABEIINBAETCA HA IPOBOJIOKE TaK,
YTOOBI TIOJYYUIICS CUIILHO HEPABHOIUICUUH phiuar. biIrmkHUI K TOYKe MoJBeca KOHell
TOPU30HTAIBHOM JIMHEMKHU ONMPAECTCA CHU3Y HA JAIKy mraruBa. K Apyromy KOHILY
JMHEWKU TMOJIBEIINBAIOTCA Tpy3bl. M3MepseTcss 3aBUCUMOCTh CMEIIEHUS KOHLA
JIMHEWKH, K KOTOPOMY IOJBEIINBAIOTCS I'PY3bl, OT UX CyMMapHOU Macchl. Ha ocHOBe
MOJTYYEHHBIX JAHHBIX U T€OMETPUUYECKUX MapaMeTpOB YCTAHOBKH PAaCCUMUTHIBACTCS
MoxyJib FOHra mpoBoJioKH.

Onucanue cxodceul pabomsl npakmuxyma: [6], 3amaua Ne 9.30.

3ansaTue 14. U3mepenne ko3 GpuumeHTa MOBEPXHOCTHOIO HATSAKEHUS METOAOM
OTPbIBA

Ilpakmukym

3aoanue. llpupymaiiTe crnoco0 H3MEPEHHs] CHWIbI, KOTOpYyH TpeOyercs
IPUJIOKUTH K MPOBOJOYHOW paMKe Ui TOro, 4TOObl OTOPBaTh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenuTe »SKCHEPUMEHT U OUEHUTE KOIPPUUMEHT MOBEPXHOCTHOIO

HaTsAKCHUA BOALL.
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Obopyoosanue. KioBeta mMpoKast ¢ BOJOH, MPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOANTCS OMBIT IO U3MEPEHUIO CUJIBI OTPHIBA
IIPOBOJIOYHOM pPaMKH OT MOBEPXHOCTH BOJABI MPU PA3IUYHBIX MEPUMETPAX PAMKHU.
[IpoBonuTcs o1ieHKa KO3 PUITMEHTa MTOBEPXHOCTHOTO HATSXKEHUS BOJIBI.

Onucanue cxodceu pabomst npakmuxyma: [ 7], 3amaga Ne 331.

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

Ilpakmuxym Ne 1

3aoanue. OUEHUTE BIAXKHOCTH BO3/IyXa B KOMHATE.

Obopyoosanue. ITpobupka CTEKIISIHHAS, MAJICHBKUE KYCOUKH JibJ1a, TEPMOMETP,
Ta0JauIla 3aBUCUMOCTH JIaBJICHUS HACBIILIEHHOTO Mapa BOAbI OT TEMIIEPATYPHI.

Kpamroe onucanue pewenus. B npobupky ¢ BOJOM MOCTENEHHO J00ABIISIOT
KYCOYKH JIbJIa U JOXKHUJAIOTCS MOMEHTA BBICTYIUICHHUS Kalellb POChl HA MOBEPXHOCTU
npoOupku. [lo MmogydeHHBIM MaHHBIM O TEMIIEpAType TOYKE POCHI C MOMOIIBIO
TaONMIBl 3aBUCUMOCTH JIaBJICHHUS HACBHIIIEHHOTO TMapa BOJBI OT TEMIIEpaTyphl
OIPEENSIETCS] OTHOCUTENbHAS BIAKHOCTh BO3/yXa B KOMHATE.

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

Ilpakmuxym No 2

3aoanue.  Omnpenenure ¢  MaKCUMaJbHOW  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEH JIByX KOHJIEHCATOPOB.

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

Kpamxoe onucanue pewenus. 1TpoBOOUTCS ONBIT MO 3apsAKe KOHAEHCATOpa
OT JIpyroro 3apaHee 3apsbDKEHHOTO KOHJeHcaTopa. W3MepsroTcs HamnpshKeHUs
Ha KOHJIEHCATOpax JI0 U Mocjie MoAKIoYeHU. OueHnBaeTcsl OTHOUIEHUE €MKOCTEn
KOHJIEHCATOPOB.

Onucanue cxodcei pabomsl npakmuxyma: [6], 3amaga Ne 10.22.

3ansTue 16. U3yueHue npouecca pa3psijiku KOHJAeHCATOPA

Ilpakmukym

3adanue. VI3yunte 3aBUCHUMOCThH HAIPsHKCHHUS Ha KOHACHCATOPE OT BPEMEHHU
npu ero paspsizke. OnpeneanuTe eMKOCTh KOHIEHCATOopa.

Obopyoosanue. INEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CEKYHJIOMEp, COETMHUTEIbHBIE TTPOBO/IA.
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Kpamroe onucanue pewenus. IlpoBomuTcs uU3MepeHUE 3aBUCUMOCTH
HaIpsDKEHUST Ha paspshkaroleMcss KOHJIEHcaTope OT BpeMeHHu. Jlemaercst olieHka
€MKOCTH KOHJeHcaTopa. B kauecTBe CONpOTMBIEHUS ISl Pa3psiAKM KOHIEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npaxmuxyma. [S], 3agaua Ne 10 «3yuenue

cBeroauoaay (dactb Ne 1).

3ansTue 17. Onpenesenne yaeabHOr0 CONPOTUBJIEHUS MATEPHUAJIa IPOBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yaeinbHOE CONPOTUBIECHUE MPOBOJOKH.

Obopyoosanue. JIBa mynbTuMeTpa (B pEeKHUME BOJIBTMETpPa W aMmIepMmerpa),
COCIMHUTENFHBIE  TPOBOJA, OaTapeiika, o0Opasibl  MPOBOJIOKH,  JIMHEWKA,
MUKPOMETP.

Kpamroe onucanue pewenus. Wccnepyemas TpPOBOJIOKA COEIHHSIIETCS
MOCJIEIOBATEILHO C aMIepMETPOM U TOJIKIItouaeTrcs kK Oatapeiike. [lapamienbHo
y4acTKy IPOBOJIOKH MOJIKIIIOYAETCS BOJIBTMETP. M3 OTHOIIEHUS TTOKa3aHUi TPUOOPOB
pPACCUMTHIBAECTCS CONMPOTUBJIEHUE y4acTKa MPOBOJIOKHU, MOCIE YETr0 U3MEPSIOTCS €ro
reOMETpUYECKHe pa3Mepbl. M3 MonmydeHHBIX JaHHBIX ONPEEISETCS YIEIbHOE
COMPOTHUBJIEHUE MaTepHalia, U3 KOTOPOro U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxcei pabomuvl npakmukyma. MexayHapoaHas OJMMIIMAIA

Mo AKcnepuMeHTanbHoM uszuke 2022 r., 3a1aya «Majoe COnpoTUBICHUE.

3ansTue 18. HN3mepenue BOJIbT-aMIICPHOU XapPaKTePUCTUKHU
MOJIyIIPOBOTHMKOBOI'0 U0/

Ipakmukym

3aoanue. V3mepbTe 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 IO/,
OT TOJABAaEMOTO Ha HETO0 HampsoKeHus (B MPSMOM M OOpaTHOM HaIlpaBJICHUM).
[TocTpoiiTe rpaduk BONbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue. BonpbT™MeTp, aMmmepMmeTp, COCIUHHUTENbHBIE TPOBOJA,
MOJTYTIPOBOTHUKOBBIN MO/, MaKeTHAas I1JIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamroe onucanue pewenus. IIpoBoauTCs SKCIIEpUMEHT Mo u3Mepenuio BAX
JIMO/1a B IPSIMOM U OOpaTHOM HaIpaBJICHUH.

Onucanue cxooceii pabomsr npakmuxyma: (8], rmaBa Ne 4, naboparopHas

pabota Ne 9.
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11 KVIACC

3ansaTue 1. OueHka BeJMYNHBI TOPU3OHTAJIBHOI COCTABJIAIONIEH MATHUTHOMI
UHIYKIUM MAarHUTHOTO MOJIS1 3eMJId

Ilpakmukym

3aoanue. OrueHUTE MOJYJIb TOPU3OHTAIBHOM COCTaBISIONMIEH BEKTOpa
MAarHUTHOW MHAYKIIUM MarHUTHOTO MOJIA 3EMJIU.

Obopyodosanue. Kommac, conenoun (amamerp 10 cm, 150 BuUTKOB),
71a0b0paTOpHBI OJIOK TUTAHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. IIpoBOOUTCA SKCIEPUMEHT MO OMNPEIAECICHUIO
MIPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI, CO3/1aBA€MOI0
Ha OCH COJICHOWJIA MPHU CYNEPIO3UIIMA MAarHUTHOTO TOJIsI 3€MJIM M MAarHUTHOTO TIOJISt
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKax cojeHouzaa. [1o 3Toit 3aBucumMoctu
ONPEAEHACTCS MOIAYJb TOPU3OHTAIBHOM COCTABJSIONIEH BEKTOpa MAarHUTHOMU
WHIYKIIMYM MAarHUTHOTO MOJIS 3EMIIH.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], rinaBa Ne 4, mabGopatopHas
paborta Ne 12.

3ansaTue 2. H3MepeHue 3aBUCHMOCTH BeJMYHUHbBI MATHUTHOW WHIYKIIUM
MATrHMTHOTO MOJISI MATHUTA OT PACCTOSTHUS

Ilpakmukym

3aoanue. VI3yunrte 3aBUCUMOCTb BETMYMHBI MAarHUTHOM MHIYKIIMU MAarHUTHOTO
IOJISl TMIOCTOSSHHOTO MAarHuTa Ha €ro NpOAOJIbBHOW OCH CUMMETPHUH OT PACCTOSHHS
MEKy IEHTPOM MarHuTa U TOYKON U3MEPEHUM.

Obopyoosanue.  CmapTOoH C  MNPEAYyCTAHOBIEHHBIM  MPOTPAMMHBIM
oOecrieyeHueM i M3MEpPEHUs BETUYMHBl MArHUTHOTO TIOJIS, IMIMHAPUYCCKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamroe onucanue pewenus. C moMonplo0 1aTYUKOB cMapT(HOHA MPOBOAUTCS
psIMOE M3MEPEHUE BEIMYMHBI MATHUTHOW WMHIYKIMM MarHUTHOTO MOJII Ha OCH

MUIMHAPUICCKOIO MarouTa B 3aBUCUMOCTHU OT PpaCCTOSAHHA 10O HCTO.

3ansitue 3. HaGro1eHne MATHUTHOIO THCTEpPe3HuCca

Ipakmukym

3aoanue. HamortaiiTe HECKOJHLKO BUTKOB HW30JUPOBAHHOTO  IMPOBOJA
Ha UUWJIUHAPUYECKYI0O YacTh JIalku ImTatuBa. [logHecuTe Topel Jamku OJM3KO

K TIOJIOXKEHUIO JaTYMKa MarHuTHOTO I0Js MoOmiabHOro Ttenedona. IlomaiiTe
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AIEKTPUYECKUH TOK B MpoBoA. M3meppTe 3aBUCHMOCTh BEJIMYHMHBI WHIYKIIUU
MAarHWTHOTO IIOJISI HA TOPLE JANKU OT CHJbI MPOTEKAIOLIErO YEpPEe3 IPOBOJ TOKA.
Jns  »TOro BHAYale TMOBBIIAWTE 3HAYEHUS CUJIBI  MPOTEKAKOMIEr0  TOKA
710 MAKCUMaJIbHO BO3MO>KHOI'O 3HaYEHUs, @ TOTOM NOHHMKANUTE 10 HYJIEBOI'O 3HAYEHUS.
3aTeM CMEHUTE MOJIIPHOCTh MOAKIIOYEHUS MCTOYHHKA TOKAa W IOBTOPHUTE OIIBIT.
[TocTpoiiTe rpadguk, ONUCHIBAIOIINNA 3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIIHH
Ha TOPIIE JIAIIKA OT CUJIbI IPOTEKAIOIIET0 Yepe3 MPOBOJI TOKA.

Obopyoosanue.  CmapTOH ¢  NPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
o0ecrieueHrneM i W3MEpPEHUs BEJIMYMHBI MAarHUTHOTO TMOJIA, IITaTUB C JIBYMS
JanKkaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNEe3HOM (WM JIpyroil »Keye3Hbli
CEpJCYHHUK), J1a0OpAaTOPHBIM HCTOYHUK NUTAHMS, OJHOXKWIBHBIA H30JIMPOBAHHBIN
IPOBOJ, BBIACPKUBAIOMIMI MaKCUMaJIbHBIA TOK JIaDOpPAaTOPHOIO HCTOYHUKA
MATaHUS.

Kpamxoe onucanue pewenus. Jlanka mrTaTuBa 0OMaThIBAETCS HECKOJIBKUMU
BUTKaMU TOJICTOIO HM30JHMPOBaHHOrO mnpoBoga. C momouplo J1ad0paTOpHOro
VCTOYHHKA MMUTAHMS YEpE3 IMPOBOJ IPOITyCKAETCS MIEKTpUUeCcKuil Tok. CHadana TOK
IPOIYCKAIOT B OJHOM HAMpPAaBICHUHU C TOCTEIECHHBIM YBEIMYEHHEM CHJIBI TOKa
U €€ IOCIEIyIUMM  yMEHBUIEHHWEM, IIOTOM  IpOLEAYypY  IOBTOPSIOT
JUIsl TIPOTUBONOJIOKHOTO HAampaiieHuss Toka. [Ipu 3ToM wu3Mepsercs BelUyYMHA
MHAYKIIMA MAarHUTHOTO MOJIS HA TOpLE JalKd LITaTHUBa C MOMOUIbIO MOOMJIBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BEJIMYMHBI MHIYKIMHW MarHUTHOTO MOJISE OT CHJIBI
MPOTEKAIOIIEro Yyepe3 MpoBoj Toka. OOCykIaeTcsi MOayuYeHHBIN IrpaduK U sIBJICHUE

MAarauTHOI'O THCTCPE3HCaA.

3anstue 4. U3yuenue padoThbl 3JIEKTPOABUTATEIS M IUHAMO-MAIIMHBI (YacThb 1)

Jekuyua «IneKTpoABUTATENb U AJeKTporeHeparopy. O0cyx)aaeTcss UCTOpUs
U300peTeHUs]  AIIEKTPOJBUTATENII M  COBEPUICHCTBOBAaHMS €ro  KOHCTPYKLUH.
OnuckiBaeTcss BHYTPEHHEE YCTPOMCTBO SJEKTPOABHUIATENS M DJIEKTPOTEHEPATOPA.

Pa30uparoTcs TeopeTuuecKue 3a1a4u 1o JAHHOU TEME.

3ansaTue 5. U3yuyeHnune padboThl 2JIeKTPOABUIraTENsl U JUHAMO-MAIIUHBI (4aCTh 2)
Ilpakmukym
3aoanue. 1) [IpoBeauTe cepuro SKCIEPUMEHTOB U U3MEPHTE 3aBUCHMOCTD CHJTBI
TOKa, BhIpa0aThIBAEMON T€HEPATOPOM, OT BEIIMUUHBI MOMEHTA CHUJIbI, IPUIIOKEHHOTO

K ero Baiy. 2) [IpoBenuTte ceputo 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUUHbI
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HalpsDKEHUS, MOJAHHOTO Ha DSJIEKTPOJBUTATENNb, OT YacTOThl €ro BpAILICHUS
Y MEXaHUYECKON Harpy3Ku €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TpYy30B,
peocTaT, COeIMHUTENbHBIE TPOBOA, TA00OPATOPHBIN HCTOUHUK MTUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHI0MED.

Kpamxoe onucanue pewienus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWIbl TOKa, BbIpabaThIBA€MOW TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTA CHIIBI,
MPUJIOKEHHOTO K €ro Baiy. [IpoBOOWTCA ONBIT MO M3YYEHUIO CBS3U BEJIWYUH
HaIpsDKEHUsS, TMOJAHHOTO Ha BJIEKTPOJBHIareilb, OT YaCTOThl €ro BpalleHUs
Y MEXaHUYECKON Harpy3Ku €ro Baja.

Onucanue cxoocux pabom npakmukyma: 1) MexnyHapoaHas oJauMIuaga
10 SKCTIepUMEHTanbHOM (pusuke 2018 r., 3a1aya «MOTOPUHK C peTyKTOPOM», TyHKTHI
NoNe 1-4; 2) MexayHapoaHasi OJuMIIMaa MO SKCIepuMeHTaabHou pusuke 2022 r.,
3amada «PoHapb», MyHKThI NeNe 14,

3anaTne 6. MHM3ydeHue 3aBHCMMOCTH TMepHOAa KOJeOAHMH  JIMHEHKH
HA HMJIHHAPUYECKOH OBEPXHOCTH OT PaJNyca ee KPMBHU3HBI

Ilpakmukym

3aoanue. Onipenenure xapakTep 3aBUCHMOCTH TEpHOJia KoJieOaHUM JTUHEHKH,
MOJIOXKEHHOW Ha LWJIMHAPUYECKYIO IOBEPXHOCTh, OT paAuyca KpHUBHU3HBI 3TOU
MIOBEPXHOCTH.

Obopyoosarnue. Habop MUIMHAPOB pa3HOTO paauyca (Hampumep, pa3inyHbIe
HUJIMHIPUYECKHUE COCYIbI), TUHEUKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi NPSAMBIX H3MEPEHHM
3aBUCUMOCTH TMepuofa KoieOaHWil JMHEHKH, IMOJOKEHHONM Ha UUIMHAPUYECKYIO
MOBEPXHOCTh, OT pajauyca KPUBU3HBI 3TOM MOBEPXHOCTH. MCMOIB3YyIOTCS METOAbBI

JIMHCAapHU3alu U Fpa(bH‘{eCKOFO aHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHbIX.

3ansarue 7. H3ydyeHue 3aBHCHMOCTH AMIUIMTYIbl KOJICOAHHMH MPYKUHHOIO
MasITHMKA OT BpeMeHH

Ipakmukym

3aoanue. V3MepbTe 3aBUCMMOCTh AaMIUIMTYAbl 3aTyXalollUX KoyeOaHun
NPY>KUHHOTO MasTHHKa OT BpeMeHHu. [IpoBepbTe rumoresy 00 3KCIOHEHIUAILHOM

XapakTepe MOoJIy4YeHHOU 3aBUCUMOCTH.
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Obopyoosanue. 1lpyxruHa oT TuHaMoMmeTpa ¢ nipeaenom udmepenuit 1 H, rpys
maccoii 150 r, cekyHaomep, ITATUB C JIAKON 1 My TOM, THHEHKA.

Kpamkoe onucanue pewenus. IIpoBOOuTCA SKCOEPUMEHT IO MPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIUTY/bl 3aTyXarolMX KoJIeOaHUW MpPY>KHHHOTO
MasgTHUKa OT BpemeHu. Crpoutcs Tpaduk HUCCIEAOBAHHOW  3aBUCHUMOCTHU

B JIMHCAPU30BAHHOM BUJIC.

3ausaTue 8. 3MepeHne aKTHBHOIO0 M PEAKTHBHOI0 CONPOTHBJIEHHI KATYIIKH
HHIYKTHBHOCTH

Ipakmukym

3aoanue. Cobepute 3IEKTPUUECKYIO LIETb U3 MOCIEA0BATEIbHO COEIMHEHHBIX
pe3ucTopa M KAaTyUIKH WHAYKTMBHOCTU. IIpoBenure wu3sMmepeHue 3aBUCUMOCTHU
HalpsDKEHHUST HAa PE3UCTOPE OT YAaCTOTHl MOAABAEMOIO HAa ATy LENb HANPSKEHHUS.
[Io mony4eHHBIM [AaHHBIM OIIPEIACIIUTE AKTUBHOE COIPOTHUBIEHUE U PEAKTUBHOE
COIIPOTUBIICHUE KAaTYIIKU UHAYKTUBHOCTHU. PaccunTanTe MHIYKTUBHOCTD KaTYIIKHU.

Obopyoosanue. Katymka WHAYKTUBHOCTH, PE3UCTOP C COMPOTUBICHUEM,
OJIM3KMM K aKTUBHOMY COTNPOTHUBIICHUIO KATYIIKH UHIYKTUBHOCTU, COSTUHUTEIHHBIC
MpOBOJa, T€HEPATOP HU3KOM YaCTOThI, OCHWIIOTpad WM BOJBTMETP MEPEMEHHOTO
HaIPsKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  3IjeKTpuUyeckas  LeMb
M3 TOCJIENOBATEIIbHO COEAWHEHHBIX pPE3UCTOpa U KaTyIIKM WHIAYKTUBHOCTH.
Ha »Ty unens mnopaercs mniepeMeHHOE HampspkeHue. I[IpoBoautcss u3MepeHue
3aBUCUMOCTH HAIIPSDKEHUST HA PE3UCTOpPE OT YacTOThl IOAABAEMOIO0 Ha IElb
HanpspKeHUs  (aMIUTUTyJAa — HaAmpsDKEHUsT Ha  BCeM  1emu  TMOCTOSIHHA).
[To HU3KOUACTOTHOM oOOJAacTH TpaduKka OMpenesieTcss AKTUBHOE COMPOTHUBIICHUE
KaTYyIIKA UHIYKTUBHOCTH, 11O BBICOKOYAaCTOTHOW YaCTH ONPEAEISAETCSI UHAYKTUBHOCTD

KATYLIKH.

3ansaTue 9. 3pyk. Ocunsiorpamma 3Byka. CriekTp 3ByKa

Jekyusa «BBeneHne B SKCIIEPUMEHTAFHYIO aKyCTHKY». BBOASTCS OCHOBHBIC
NOHATUA aKycTUKH. OOcyXIaeTcs MexaHHKa pacHpOCTPAHEHUS aKyCTHYECKHX
KojeOanuil. BBomurca moHsATHE TOHA M 00eproHA. OOCYXKIAIOTCS METObI
UCCJIETOBaHMSI 3ByKOBBIX CUTHAJIOB.
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Ipakmuxym

3aoanue. llpoBeouTe CEpPUIO SKCIEPUMEHTOB IO 3aMHCH OCHUILIOTPaMM
U CHEKTPOB TJIACHBIX 3BYKOB OJHOM YacTOThl. ONUIINTE OCHOBHBIE OTIMYHS
B OCHMJUIOTpaMMaXx JUIsl pa3HbIX IJIaCHBIX 3BYKOB. OTBETHTE HA BOIPOC, IOCTATOYHO
JIM 17151 OITMCaHUs KaKoT0-JIM0O0 3By4YaHUs OJTHOM JIUIIb CIIEKTPOTPAMMBbI?

Obopyoosanue. 1lepcoHaNbHBIA KOMIBIOTEP C MUKPO(QOHOM WM CMapTHOH
C IPEAYCTAHOBJICHHBIM TPOTPAMMHBIM O0ECIICUCHHUEM.

Kpamkoe  onucanue pewenus. llpoBomutcs cepusi  DKCIEPUMEHTOB
M0 TOJYYEHUIO OCHWJUIOTPaMM M CIIEKTPOB TJIACHBIX 3BYKOB OJHOW YacCTOTHI.
[IpoBOINUTCS CPAaBHUTENIBHBIN U KAYECTBEHHBIN aHATIN3 OCIUJIIIOTPAMM U CHEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexnayHapoaHas oOJIUMIIHaAa
0 3KcnepuMeHTabHOM ¢u3nke 2017 1., 3amaya «AKYCTHUYECKHE PE30HATOPBI»,

gacTth No 1.

3ansaTue 10. Crosiune MexaHUu4YeCKUE BOJTHbBI

Jekyua «Ctossurie MexaHUYECKUE BOJIHBD». OOCykaeTcd MEXaHHKa CTOSYHX
BOJIH B OJHOMEpPHOH cpezne. PaccMaTpuBaroTcsi mpuUMephl Pa3iUyHBIX TPaHHUYHBIX
YCJIOBUH.

Ipakmukym

3aoanue. Tloayiite B mpoOUpPKY Tak, 4TOOBl OHA Haudaja 3BydyaThb. [IpoBemute
U3MEpEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U IEPBOr0 0OEPTOHA BO3YLIHOTO
cToyi0a B MPOOUPKE OT BBICOTHI ATOTO cTOsI0A. J[JI1 U3MEHEHUsT ITTMHBI BO3AYIIHOIO
cT0J10a 3amoJIHSANTE TPOOUPKY BoJIoM. OmpeieuTe CKOPOCTh 3ByKa B BO3/yXe.

Obopyoosanue: TlepcoHANbHBIN KOMIBIOTEP ¢ MHUKPOPOHOM WM cMapT(oH
C MPETyCTAaHOBJICHHBIM MTPOTPAMMHBIM OOeCIiedeHHEM, MPOOHpKa, BOJIa, JIMHEHUKA.

Kpamroe onucanue pewenus. 1lpoBoguTcs cepusi  SKCIEPUMEHTOB
M0 M3MEPEHUI0 aKyCTHMYECKOT0 CIEKTpa 3By4aHUs MPOOUPKH, BO3HUKAIOIIETO
py BAYBaHWHM B Hee Bo3ayxa. CTpouTcsl TUHEAPU30BaHHBIN TpauK 3aBUCUMOCTH
4acTOThl OCHOBHOTO TOHAa M IMEPBOr0 OOEPTOHA OT BBICOTHI BO3IYIIHOTO
ctoba B mpoOupke. Ilo MoOdMydeHHBIM JaHHBIM OIpPENENSIETCS CKOPOCTh 3BYKa
B BO3JIyXe€.

Onucanue cxooxcei pabomuvl npakmukyma. MexayHapoiaHas OJIMMIIHAIA
no ’KcrnepuMeHTanbHOM ¢uzuke 2017 r., 3amaua «AKyCTUYECKHE PE30HATOPBDY,

yacTth No 2.
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3ansaTue 11. U3Mepenue noxkaszareJisi NpejioMJIeHHs CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onipenenure NokazaTeab NPEeTOMICHHS CTEKISTHHOM TIaCTUHBI.

Obopyoosanue. IlpeameTHOE CTEKIO, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JIMHEWKH, IITATUBBI C JTAaIKOW U My(PTOA.

Kpamroe  onucanue pewenus. IlpoBomutcs cepusi  IKCIEPUMEHTOB
M0 U3YUYEHUIO MEepeHaIpaBIeHus Jiyda CBeTa, MaJJarollero Ha O0KOBYIO MOBEPXHOCTh
IPEeIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yria majaeHus. Beraucisercs
MOKa3aTelb MPEJIOMIICHUSI MaTepuaa IIaCTUHBI.

Onucanue cxooiceti pabomwsl npakmuxkyma: MexIyHapoaHas OJUMIIUA/A
no sKcrnepuMeHTanbHON @Qusnuke 2021 r., 3amaya «OTpaxeHHe, NPeIOMIICHUE
U TIPOIYCKaHUE», MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpeaenurte ¢ MAKCUMaJIbHOW TOYHOCTBIO MOKA3aTelb MPEIOMIICHUS
MaTepuasa MpU3MBbI.

Obopyoosanue. 1lpu3Ma, nazepHas yka3ka, TPaHCIIOPTHUD, IITATUBEI.

Kpamkoe onucanue pewenus. 1IpoBOOUTCS ONBIT 1O HU3MEPEHHIO
MUHUMAJIBHOTO YIJIa OTKJIOHEHMs JIa3€pHOI0 JIyda TPEyrojbHOW pPaBHOCTOPOHHEH
npu3moid. [lo momydyeHHOMY 3HAYEHHWIO YIJla pPacCYMTHIBACTCS TOKa3aTellb

MIPEIIOMIICHUS TTPU3MBL.

3ansTue 12. IlosiHoe BHYyTpeHHee OTpaxkeHHe

Jexkuyua «lIpumenenue >@dexkra TOJHOTO BHYTPEHHETO  OTPAXKEHUs
B m3MepeHusx». OOcyxmaercs 3¢GGEeKT TOJHOTO BHYTPEHHETO OTPaKCHHS.
OnuceIBalOTCS MPUEMBI TI0 HCIONB30BAHUIO ATOro 3(dexta mpu NPOBEACHUU
ONTHUYECKUX U3MEPEHUN.

Ilpakmukym

3adanue. Onipenenute nokasareib MPEIOMIICHUS MaTepraia Ipru3Mbl.

Obopyoosanue. CTeKIsTHHASA TIPU3Ma, JTa3epHas yKa3Ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IIpoBoguTcs onbIT 1o HaOmoaeHUIO dPdexTa
MOJIHOTO BHYTPEHHETO OTPaXXEHHsI CBETa, KOTOPBIM PacHpOCTpaHSETCS B IpU3ME.
W3mepsitoTcss mapaMeTpbl, NpH  KOTOPbIX jJocturaercs »s¢dekt. Bwruucnsercs
MoKa3aTeNb MPEJIOMIICHHUS MaTepHala MpU3MBbI.

Onucanue cxodcei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHAIA

o skcnepuMeHTabHON (pusmke 2021 r., 3agava «Jlucnepcus», myHkT Ne 1 [16].
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3anaTne 13. IlpoBepka ¢Qopmyabl TOHKOHM JIMH3BI C IOMOIIBI0 MeTOAA
napajiaKkca, IpMMeHEeHHOr 0 /1Jisl onpeieseHUs MOJI0OKeHUs N300PasKeHusl

Ilpakmukym

3adanue. Ompenenntre ¢ MaKCUMaJbHOW TOYHOCTHIO (POKYCHOE PaCCTOSIHHE
coOuparone JTUH3HI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKAsk CKaMbs (MO0 MepHas JIeHTa
Y KpEIUICHHE JIJIs JTMH3BI), IBE UTJIBI OT IIIPHIIA (CO CTOUEHHBIM OCTPUEM ), IUTACTHIIVH,
TOUYCYHBI UICTOYHHK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u aeMoHcTpupyercs 3(dekt
napaiakca. M3ydeHHbI »(@PekT HChosib3yeTcss IJsi OMpeAeicHUsl IMOJ0XKEHUs
U300paKeHHsI NCTOYHUKA CBETa C MaJIOM CBETUMOCTBIO, IOJIYYEHHOTO C MOMOUIBIO
coOuparomied JauH3bl. [l0 HECKONBKMM ONBITAM PACCUUTHIBAETCA (POKYCHOE

PaCCTOAHUC JIMH3EI.

3anstue 14. U3mepenue GoKyCcHOro paccTOSIHUA paccenBaloeil JUH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (POKYCHOE pacCTOSHUE
PaCCEHUBAIOIIECH JIMH3HI.

Obopydosanue. PacceuBaromias JMH3a, coOHMparolas JIMH3a, ONTHYECKas
CKaMbsi (TMOO MepHas JIEHTa W KPEIUIeHWs ISl JIMH3), JHUCT KapTOHA, HOXKHUIBI,
TOYEUYHBIN HICTOYHUK CBETA.

Kpamroe onucanue pewenus. O6CyxaarTcs npueMbl U3MEpEeHHs! (OKYCHOTO
paccTosiHMSL ~ pacceuBarolleid  JUH3bL.  [IpoBoIWTCA  ONBIT 1O  MOJYYEHHUIO
JEHCTBUTENBHOTO N300paKeHUsI B paCCEUBAIOIIEH JIMH3€E IIyTEM CO3/IaHUS C IOMOIIIBIO
coOuparomedl  JMH3bl MHUMOTO HCTOYHHMKA JUJII  PACCEMBAIOMICH  JIMH3BI.
Taxxe NPOBOAUTCS OMBIT MO HAOMIONCHUIO PACXOMASIIErOCs CBETOBOIO IydKa,
00pa30BaHHOIO CBETOM, M3JIyYCHHBIM TOYEYHBIM HMCTOYHUKOM W MPOIIEIIINM
Yyepe3 paccerBalollylo JIMH3Y, Ha KOTOpYIo HakjeeHa auadparma. Ilo pesympratam
MOJIYYEHHBIX SKCIIEPUMEHTOB PAaCCUUTHIBACTCS ONTHYECKas CUJia pacCerBaloIIen
JIMH3BI.

Onucanue cxooiceti pabomsr npaxmuxyma. [8], tmaBa Ne 5, mabGopatopHas
pabota Ne 12.
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3anusaTue 15. OnpenesieHne JJIUHbI BOJHBI JIA3€PHOT0 H3JIy4YeHHUsI ¢ MOMOIIbIO
cxembl FOHra

Ipakmuxym

3aoanue. llpugymaiiTe 53KCIEPUMEHTAIBHYIO YCTAaHOBKY, IO3BOJISIONIYIO
HaOMI0AaTh WHTEPPEPEHIIMOHHYI0O KapTUHY OT CBETOBOIO W3JIy4YeHHUs Jia3epa.
Onpenenute AJIMHY BOJHBI U3IIYYEHUS JTA3€PHON YKA3KH.

Obopyoosanue. JlazepHas ykaszka, HUTKa, (poabra, OyJaaBKu, SKpaH, pyJieTKa.

Kpamroe onucanue pewenus. JIBymsi CBSI3aHHBIMH HUTKOW OylaBKaMu
MPOKAJIBIBAIOTCS J1Ba OJU3KOPACIIONOKEHHBIX OTBEPCTHUSI B ATIOMUHUEBOW MUIIEBON
donbre. IlomydeHHbIE OTBEPCTHUSI OCBEIIAIOTCS JIa3epHBIM MydkoM. B mpomieniiem
cBeTe HabtoaeTcst unTepdepeHImonHas kKapTuna. [1o paccTosTHUIO MEX Ty TTOJIOCaMU
UHTEP(PEPEHIIMOHHON KApTUHBI U PACCTOSHUIO MEXAY OTBEpCTUSIMU B (HOJIbIe
paccYMTHIBACTCS IJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxoxcell  pabomvl  NPAKMuKyma:  3aKIIOYUTENBHBIA  dTal
BCEPOCCUMCKON OJIMMITHAIBI MKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga No 1.

3ansaTue 16. U3ydyeHue cmekTpa cBeTa pa3jiMYHbIX MCTOYHMKOB € MOMOIIbIO
AU(PPAKUMOHHON peleTKH

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U ONMUILUTE IKCIIEPUMEHTATIBHYIO YCTAHOBKY,
MO3BOJIAIOLIYIO TIOJTYYUTh ONTUYECKUM CIIEKTP U3ITy4YEHHs CBETA PA3IMYHBIX UICTOUHUKOB.
[IpoBeauTe rccae10BaHKE CIEKTPOB MPEIOAKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. ludpakunoHHas pemierka, poHaph ¢ JamMIoi HaKaluBaHUS,

CBETOJMOJIHBIN (pOHAPBH, Fa30pa3psAHas JaMIIOuKa, SKpaH, 1uadparmMa, MepHasi JIeHTa.

Kpamrxoe onucanue  pewenusa. 1lpoBoauTcs cepusi  IKCIOEPUMEHTOB
no HaOJIOJEHUI0 ONTHYECKUX CIEKTPOB HU3IYYEHUS HCTOYHUKOB CBETAa Pa3HOM
npupoAsl. [IpoBoIUTCS CpaBHUTEIBHBIN U KOJTMYECTBEHHBIN aHAIN3 3TUX CIEKTPOB.

Onucanue cxooxcei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHAIA
1o 3kcnepuMeHTanbHoN pusuke 2018 r., 3agaua «CrexTpy».

3anaTue 17. UcciaenoBanmne 3aBHCHMOCTH HHTEHCHBHOCTH CBEYE€HHUS CBETOAHO1A
OT CHJIbI POTEKAIOIIEr0 Yepe3 Hero ToKa

Ipakmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh HWHTEHCHUBHOCTH CBEUEHHS CBETOJIMOJA
OT CHJIBI TPOTEKaIIero 4yepe3 Hero Toka. Omnpenenure XapakTep H3MEpPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cpetonuoj, JOKeMeTp (Wi cMapThoH C  JATYUKOM
OCBEIICHHOCTH), JabopaTopHbid 00K muTanws (Wi nBe Oartapeiiku AA, peoctar
Y MYJIETUMETP), COCTUHUTEIBHBIC TPOBOJIA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS SKCIEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCHUMOCTH WHTEHCHUBHOCTH M3JIY4YCHHs] CBETOIMOAA OT CHJIBI
IpOTEKaloWero 4epe3 Hero Ttoka. CTpouTcs rpa@uK MOIYy4EeHHOW 3aBUCHMOCTH.
OmnpenensieTcs xapakTep 3aBUCUMOCTH.

3ansaTue 18. HabGawaenne wu30MpaTeJbHOCTH BHYTpPeHHero ¢orodrddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMIPOTHUB Jipyra. U3yuuTe siBieHue
BO3HUKHOBEHHUs (POTOTOKAa B OCBeIIaeMoM cBetoauozae. Jiis 3Toro wusmepbTe
3aBUCUMOCTH CUJIBI (DOTOTOKA OT HAIPSIKEHUS] HA CBETOJMO/E, BBHIMOJHSIOMIEM POJIb
UCTOYHUKa cBeTa. [loBTOpUTE ONBIT, MPUMEHSI B KayeCTBE HCTOYHUKOB CBETa
CBETOJMO/bI, NAIOIIUE CBET C Pa3HbIMU JJIMHAMU BOJH. Omnpenenurte YCIOBHS,
MIPU KOTOPBIX B OCBEIIIAEMOM CBETOMO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOANOJOB Pa3HBIX IIBETOB (KpacHBIC, 3€JICHBIC
Y CHUHHUE), OJIOK MUTAHUS CBETOAMOIa-0CBETUTENS, MYJIbTUMETP.

Kpamxkoe onucanue pewenus. JIBa cBeTOoMOJa YCTaHABIMBAIOTCS HAMPOTUB
apyr apyra. Uepe3 OJWH CBETOAMON MPOIYCKAETCS TOK OT MUCTOYHHKA IUTAHMUS.
N3yyaeTcsi siBIeHWE BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
OOnHapyxuBaercs, 4YTo (OTOTOK BO BTOPOM CBETOJMOJIC BO3HUKAET TOJIBKO
IIPA OCBEIIEHUH €r0 CBETOJMOJIOM C JJIMHOW BOJIHBI, MEHBIIEH WM PaBHOW [JIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEUIAEMbIN CBETOIUO.

Onucanue cxooiceri pabomuvl npakmukyma: MexayHapoIHas oOJIUMIUaga
1o ’KkcnepuMeHTanbHol uszuke 2020 r., 3amava «Onronapay [17].
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MJIAHUPYEMBIE PE3YJILTATBI OCBOEHUSI KYPCA BHEYPOUHOM
JNESITEJBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(@U3UKO-MATEMATHUYECKHAN MTPODWIID)»

JIMUHOCTHBLIE PE3YJIBTATHI

B cghepe epasicoancroco éocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B MHTEPECaX TPakIaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIIbHON OpraHU3aIINH;

YMEHHUE B3aUMOJICHCTBOBATH C COIMATBHBIMH WHCTUTYTaMH B COOTBETCTBUU
¢ uX (PyHKIIMAMU U HA3HAYCHUEM.

B cghepe nampuomuuecrxoco socnumanus:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKONU UJEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHUSIM
POCCUICKUX YYEHBIX B 00JaCTH (PU3UKHU U TEXHUKHU.

B cghepe oyxoeno-npascmeennoco éocnumarusi:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh  CUTyallMIl0 W NPUHUMATh  OCO3HAHHbBIC
pelIeHHs, OPHEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U  IIEHHOCTH,
B TOM YHCJIE B JCATEIHPHOCTH YICHOTO;

OCO3HAHME JJUYHOTO BKJIAJIa B MIOCTPOCHHUE YCTOMUYHUBOTO Oy TyIIIETO.

B cghepe sacmemuueckozo éocnumanusi:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOUasl 3CTETHKY HAyYHOTO TBOPUYECTBA,
npucylero (pu3nyeckoil Hayke.

B cghepe mpyoosoco éocnumanusi:

UHTEpeC K pasnuuyabiM  cepam  npodecCHOHANBHOW  JEeATeIBbHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (PM3MKON M TEXHUKOW, YMEHUE COBEpUIATh OCO3HAHHBIMI
BBIOOp Oyayiei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHMUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM.

B cghepe sxonocuueckoeo socnumanus:

Cc(OpPMHUPOBAHHOCTh  AKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHWE TJI0OAIILHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeMm;

TUIAHUPOBAHUE U OCYILECTBJIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZE HA OCHOBE
3HAHUS LEJIeH YCTOMUYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMpPEHUE OTbITA IEATETLHOCTH SKOJIOTHIECKON HAMPABIEHHOCTH Ha OCHOBE

UMEIOITUXCS 3HAHUH 110 (hH3HUKE.
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B cghepe yennocmu nayuno2o nosnanusi:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAY4YHOM JESITEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] PU3UKU OCYIIECTBISATh MPOEKTHYIO U HUCCIEIOBATEIbCKYIO JIEATENbHOCTh
WHJVMBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIe YHUBEpPCAJbHbIE YueOHbIE eiiCTBHS:

Bba3oBblie Jornueckue 1eCTBUA:

CaMOCTOSITEIILHO bopMyIUpOBaThH u aKTyaJln3upOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LEJIH JICITEIbHOCTH, 3aJaBaTh IAPAMETPbl W KPUTEPUH HX
JIOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pACCMaTPUBAEMbIX (PU3UUECKUX
SIBIICHUSX;

pa3palaThiBaTh IUIAaH PEHICHUs MPOOJEMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUM JIESTEIbHOCTH;

KOOPJAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX PEaIbHOT0, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBAThb KPCATHBHOC MBIIIJIICHHUC ITPHU PCHICHUHU JKN3HCHHBIX npo6neM.

Bba3zoBble nccie10BaTe/IbCKUE AeiCTBUA:

BJa/eTh HAYYHOHW TEPMHUHOJIOTHEH, KIIOYEBBIMM MOHATUAMHU M METOJIaMHU
(bu3nYecKoil HayKH;

BJIAJETh HABBIKAMHU Y4E€OHO-MCCIIEJOBATENbCKON M MPOEKTHON JEATEIbHOCTH
B 00yacTy (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJILHOMY MOUCKY
METOJIOB peuleHHs 3anay (U3NYECKOro COACpKAHMS, MPUMEHEHHIO PpPa3IUYHbIX
METOJIOB MIO3HAHUS;

BIAJCTh BHUAAMHU  JESITEIIBHOCTH 1O  MOJYYEHUIO HOBOTO  3HaHWUS,
€ro MHTepIpeTaluy, NpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IUYHbIX Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITh  TIPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlUM3UpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMs], HAXOIUTh apryMEHTHI JUIsl I0Ka3aTeNbCTBA CBOUX

YTBEPXKIAECHUM, 3a1aBaTh IMAPAMETPBI U KPUTEPHUH PELLICHHUS;
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aHATM3UPOBATh TMOJIyYeHHBbIE B XOJA€ pELICHHs 3aJaud  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh MX JOCTOBEPHOCTH, NMPOTHO3MPOBATH M3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTEIHHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHUSA MO0 (HU3UKE B MPAKTHUYECKYI0 OO0JIACTh
KHU3HECSITEIbHOCTH,

yYMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO0IbI U PEIICHUS;

CTaBHUTDb HpO6JI€MI)I H 3ala4i, JOITYCKAIOMKUC aJIbTCPHATUBHBIC PCIICHU.

Pab6ora ¢ unpopmanmeii:

BJa/JE€Th HABbIKAMU TNOJydyeHUs HH(POpMaluuu (U3MUECKOTO COJIEpKaHus
U3 HCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIIBHO OCYLIECTBJISATh MOMUCK, aHAJIM3,
CUCTEMATU3ALMI0 M HMHTEPIPETAlUI0O HHPOPMALMKM pPaA3IMYHBIX BUIOB U (opMm
IIPEICTaBIICHMSI,

OLICHMBATh IOCTOBEPHOCTH HH(OpMAIIHH;

UCIONIb30BaTh  CpPEeICTBa  HMH(POPMALMOHHBIX U KOMMYHMKAIIMOHHBIX
TEXHOJIOTU B PEUICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3alMOHHBIX
3aja4 ¢ coOJI0eHHEM TPeOOBaHUI PrOHOMHKH, TEXHUKU OE€30MMaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MpaBOBbIX M 3TUYECKUX HOPM, HOPM HHQPOPMALMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3NYECKOTO COJAEPKAHUS B Pa3IUUYHBIX (POpMATaX C yUETOM
Ha3HaueHUs MHGOPMALMM U LEJIEBOM ayAUTOPUH, BBIOMpAs ONTHUMAbHYIO (OopMy

NpEACTAaBJICHUA U BU3YyaJIM3alluu.

KoMMyHMKATHBHbIE YHHBEpPCAJIbHbIEe y4eOHbIe JeCTBUS:

OCYILIECTBIISATH 00IIEHNE BO BHEYPOUHOM ACATEIbHOCTH;

pacrno3HaBaTh MPEAMOCHUIKH KOHMDIUKTHBIX CUTYallUi U CMATYATh KOH(DIUKTHI,

pa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIBb30BaHUEM
SI3BIKOBBIX CPE/ICTB;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYaTbHOM
paboTHI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBHHA C Y4E€TOM OOIIMX

HHTCPCCOB U BO3MOXXHOCTEH KaXXJI0ro 4JICHa KOJIJICKTHBA,
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IPUHUMATH 8 (Sh) 51 COBMECTHOM JESTEIIbHOCTH, OpraHU30BbIBATH
U KOOPJAMHUPOBATH AECHCTBUS IO €€ JOCTMIKEHHIO: COCTaBJAThH IJIaH JEHCTBUM,
pacnpenensaTh poJid C YYETOM MHEHUM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJIAa U KAXKJI0OTO YyYaCTHUKA KOMAH]Ibl B 00U
pe3yJsbTaT no pazpabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh MJEH C TMO3ULHH HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATETUYECKOE IOBEJCHUE B  Pa3IMYHBIX

CUTyalu:AaXx, IPOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HMHHUIIWMAaTHUBHBIM.

PerynsitTuBHble YHUBepCcaJIbHbIE yueOHbIEe AeiiCTBUS:

Camoopranm3anus:

CaMOCTOATENFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESITEIBHOCTh B 00JaCTH
(bU3HUKY, BBISBISATH MIPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJILHO COCTaBJISITh IIJIaH PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/a4,
IUIaH BBITIOJIHEHUSA TPAKTUYECKOM padOThl € YYETOM HMEIOIIMXCA PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OLICHKY HOBBIM CUTYaITUsIM;

pacHIMpATh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHH;

JefaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;,

croco0CTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULIUU B 00J1acTH (DU3UKH,

MOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIMOHAIBLHbIH HHTEJUICKT:

JIaBaTh OLICHKY HOBBIM CHUTYAaIUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh HaBBIKAMH ITO3HABATEIbHON PeIEKCHUU KaK OCO3HAHHUS COBEPIITAEMbBIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCITIOJIB30BATh MPUEMbl pedIeKCHH JUIsl OIEHKH CUTYaIlMH, BEIOOpA BEPHOTO
pELICHUS;

yMETh  OIIEHMBaTh PUCKA U  CBOECBPEMEHHO TMPUHUMATh  PEUICHUSA
110 UX CHHKCHUIO;
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IIPUHUMATh MOTHBbI M apryMEHThl JPYIMX @pH aHaIW3€ pe3yJbTaTOB
NEATEIbHOCTH;

NpPUHUMATh ceOsl, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apPryMEHTbl JAPYTHX @pPH aHAJIU3€ pPe3yIbTaToOB
JESITEIIbHOCTH;

IMPpU3HaBaTb CBOC IIPABO U IIPpaBO APYI'UX Ha OIITHOKHM.

INPEAMETHBIE PE3YJIBTATBI

K kon1ty 10 knacca oGy4daroniuiicst HAy4uTCs:

NOHMMATh 3HAUYEHHUE OMUCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, 0OBbICHUTEIbHON
U IPOrHOCTUYECKOW (PyHKUMH (PU3MUECKON TEOpUHM — MEXAHHMKH, MOJEKYJSIpPHOU
GU3MKK H TEPMOJUHAMUKH, POJb (PU3MYecKod Teopurn B (QOPMUPOBAHUU
IpeJCTaBICHUN 0 (PU3NUECKON KapTUHE MUPAa;

pasznuyaTh YCJIOBUS NMPUMEHHUMOCTH HW3YYEHHBIX MoJenedl (U3UYECKUX Tel
Y TIPOLIECCOB (SIBJICHU);

paziuuath yCJOBHSl (TpaHUIlbl, OO0JACTH) NPUMEHUMOCTH H3YyUYECHHBIX
(U3MYECKUX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (hyHAAMEHTAIbHBIX 3aKOHOB
Y OTPaHUYECHHOCTD HUCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh U OOBICHATH MEXAHWYECKUE, TEIUIOBBbIE, 3JICKTPUUECKUE
IIPOLIECCH W SIBJICHMS, WCIOJIb3Ysl OCHOBHBIEC IIOJIOKEHHS M 3aKOHBl MEXAHMKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH, MOJEKYJISIPHOW (PU3MKK U TEPMOJMHAMHUKH,
DJIEKTPOIMHAMUKY;

aHANM3UPOBaTh M OOBACHATH (DU3MUECKUE SIBJICHUS, HCIOIb3Yys OCHOBHBIC
MOJIO’KEHUS U PU3NYECKUE 3aKOHBI;

ONMKCHIBATh (PU3MYECKHE NPOLECCHl M SBJICHUS, HUCHOJIb3Ys HEOOXOIMMBbIE
BEJIMYHHBI;

OOBSICHATH OCOOEHHOCTH TPOTEKAHUS M3y4aeMbIX (PU3NYECKUX SBICHUIL;

IPOBOAUTH HCCIIEJOBAHME 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUYMHBI
OT JpPYrod C HCHOJb30BAHUEM MPAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCUPOBATH PE3YyJbTAaThl MOIYYEHHOM 3aBUCUMOCTH (HU3HUUYECKUX
BEJIMYMH B BUJI€ TPAUKOB C yUE€TOM a0COJIOTHBIX MOTPEIIHOCTEN U3MEpEeHUH, 1enaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEeI0BAHNUS;

IPOBOANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJTUYMH, IPH ITOM BBIOMPATH
ONTUMAJbHBIA METOJ] M3MEPEHMsI, OIICHHBATh AaOCOJIIOTHBIE M OTHOCHUTEIbHBIC

MOTPCITHOCTH IPAMBIX U KOCBCHHBIX I/ISMepeHI/II\/’I;
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IPOBOANUTH ONBITHI IO MPOBEPKE IMPEUIOKEHHON TIMIIOTE3bl: IUIAHUPOBATH
IKCIEPUMEHT, CcOOMpaTh  HKCHEPUMEHTAJbHYIO  YCTAaHOBKY, AaHaJIU3UPOBATH
MOJIyYCHHBIE PE3YJIBTATHI U JIEJIATh BBIBOJ O CTAaTyCE MPEII0KEHHOMN TUIIOTE3bI;

cobmonaTe mpaBuia 0€30MacHOro Tpynaa IMPU TPOBEIACHUHM HCCIEIOBAHUN
B paMKax  MpakTUKyMa W  Y4EOHO-HCCIEAOBATEIbCKOM  J€ATEIbHOCTH
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U JIA0OPAaTOPHOIO 000PYI0BAHNUS;

pelaTh pacyeTHbIE 3a4a4U C SIBHO 33JaHHOM U HESIBHO 3aJIaHHOW (pU3HUYECKOM
MOJICTIbIO: Ha OCHOBAaHMM AaHalM3a YCJIOBUA OOOCHOBBIBaTH BBIOOp (QHU3MUECKOU
MOJIEJIM, OTBEYarollell TpeOOBaHUSAM 3a7aud, NPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTYJaThl (PU3NYECKUX TEOPU TMpPU  HKCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJOB pELICHUs 3ahad, MPOBOJUTH PAacyeTbl HA OCHOBAaHWUHU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METObI
pELICHUS C YYETOM IMOITYUYEHHBIX PE3YJIbTATOB;

pelaTh Ka4yeCcTBEHHbIE 3a/1auu, TPeOyrolre MPUMEHEHUs 3HAaHUN U3 pa3HbIX
paszenoB Kypca (U3HMKM, a TaKKe€ HHTErpaluy 3HAHUM W3 JPYrux IpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAWBAaTh JIOTMYECKYIO LIETIOYKY PaCCyKICHUN
C OIOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS [l OOBSCHEHUS] OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB;

aHANIM3UPOBaTh M OLICHUBATh MOCIEACTBUSA OBITOBOM M MPOU3BOACTBEHHOU
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU MPOIECCaMM, C TO3ULMN
IKOJIOTHYECKOM 0e30MacHOCTH, IpPEICTaBICHUM 0 palMoHAIbHOM
IPUPOAONOIb30BAHUN, @ TAKXKE PAa3yMHOM MCIOJb30BAaHUU JIOCTHKEHUN HAyKH
Y TEXHOJIOTHH ISl TAIbHEHIIIETO Pa3BUTHS YEJI0BEUECKOT0 OOIIECTBa;

OPUMEHATh pa3IMyHble CIOocoObl padboThl ¢ uHpoOpMalmeil (GU3nYecKoro
COJIEp’KaHUSl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HKCIIOIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA,
nepepaboTKM M TpEeAbSBICHUS Y4YeOHOM M HaAy4yHO-NOMYJSIpHOW uH(OpMaIH,
CTPYKTYPUPOBAaHUS M HUHTEPIpPETalud HHQOpPMAIMH, MOJYYECHHOW M3 Pa3IMYHbIX
MCTOYHUKOB, KPUTUYECKHA aHAIM3UPOBATH MOJy4aeMyl0 MH(OpMAIMIO U OLEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE aHaIu3a
MCTOYHHKA UH(POPMALINH;

NPOSIBJISITH OPraHU3aI[MOHHBIE M [MO3HABATENIbHBIE YMEHHSI CaMOCTOSITENILHOTO
NpUOOpPETEHUs] HOBBIX 3HAHMM B TPOLIECCE BBIMOJHEHHUS MPOEKTHBIX M Y4eOHO-

HCCIIeIOBATENbCKUX padoT;
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paboTaTh B TpyHIne C KCHOJHEHUEM PA3JIMYHBIX COIMATBHBIX POJIEH;
OPOSIBJISITh MOTHBAIMI0O K Oyayiiedl MpoecCHOHAIBHON —JIeATeIbHOCTH

0 CIEIUATBHOCTSIM (PH3UKO-TEXHIUIECKOTO TTPOdHIIS.

K koniy 11 knacca oOydaroniuiicst HQy4uTCs:

NOHUMATh POJIb (PU3UKK B SKOHOMUYECKOHM, TEXHOJOTMYECKOW, COIMANIbHOU
U 3TUYECKOU chepax AesITeIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKHU B COBPEMEHHOM
HAay4yHOW KApTHUHE MHUpa, 3HAUYEHUE OIMUCATEIbHOW, CHCTEMATHU3UPYIOUIEH,
OOBSICHUTEILHOH U TPOTHOCTUYECKON GyHKIUN (U3NUECKOM TEopuu, poJib
¢du3nueckoil Teopun B GOPMUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTUHE MUPA,
MECTO (PU3NYECKOW KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUI O IPUPOJIE;

paznuyaTh YCIOBUS TNPUMEHUMOCTH H3YYEHHBIX Mojiened (U3UYECKUX Tel
Y TIPOLIECCOB (SIBICHUN);

paznuyaTh ycioBHs (TpaHMIbl, 00JIaCTH) MNPUMEHHUMOCTH M3yYEHHBIX
(¢bu3nYeCcKUX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTbh UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh W OOBACHATH DSJIEKTPOMArHUTHBIE, KBAaHTOBBIE IPOLIECCHI
U SBIICHUS, WCIOJb3YysSd OCHOBHBIE TIIOJIO)KEHUS U 3aKOHBI JJIEKTPOJAUHAMUKHU
Y KBaHTOBOU (pU3UKH;

OIMKCHIBATh N3YUYEHHBIC (PU3NYECKUE MPOIECCHI U SBJICHMUSI;

OOBSCHATh OCOOCHHOCTHM TIPOTEKAHHUS W3YUYCHHBIX (PU3UYECKHUX SIBICHUN;

NPOBOJUTH  HUCCJIENAOBAHME  3aBHCHUMOCTEU (¢u3MUEeCKUX  BEJIUYUH
C HCIOJb30BAHUEM IMPSAMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH B BHJIE
rpa@uKoB C y4YeTOM aOCOJIIOTHBIX IOTPEIIHOCTEN HM3MEpPEeHH, JeiaTh BBIBOJBI
10 pe3yJibTaTaM UCCIIEIOBaHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITUYHH, TIPU 3TOM BBIOUPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUsS, OIICHUBATh aOCOJIIOTHBIE W OTHOCHTEIIbHBIE
MOTPEIIHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJUTH OMNBITHl MO MNPOBEPKE NPEJIOKEHHON THUIOTE3bl: IJIaHUPOBAThH
HKCIIEPUMEHT, COOMpaTh  SKCHEPUMEHTAIIbHYIO  YCTAaHOBKY, aHaJM3HPOBATH

IMOJYYCHHEBIC PE3YJIbTAThI U ACJIaTh BBIBOA O CTATyCC HpGI[J'IO)KGHHOﬁ TUIIOTE3bI,
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coOmoaTe mnpaBuia O€30MaCHOrO TpyAa INpU IPOBEAEHUM HCCIIEIOBAHUN
B paMKax  IpakTUKymMa U  Y4YeOHO-HCCIEAOBATEIbCKOM  JESITEIbHOCTU
C MCIOJIb30BaHUEM U3MEPUTENBHBIX YCTPOICTB U JIA0OPAaTOPHOIO 000PYI0BAHNUS;

pelaTh pacyeTHbIE 3a/1a4y C SIBHO 3a/IaHHOM M HESIBHO 33JjaHHON (PU3NYECKOU
MO/IEJBIO;

pelaTh Ka4yeCTBEHHbIE 3a/1aud, TPeOyrolre MPUMEHEHNs 3HAHUN U3 pa3HbIX
pa3fenoB Kypca (pU3MKM, a TaKXKe HHTETPAllUd 3HAHUNA W3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA: BBICTPAWBATh JIOTUYECKYIO IIEMIOYKY pPACCYKIECHUHN
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUYECKHE SIBJICHUS;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUSA I OOBSICHEHHS] OCHOBHBIX IPHHIIUIIOB
pabOThl U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBaTh M OLIEHUBATH IOCIEACTBUSA OBITOBOM M IMPOU3BOACTBEHHOM
JESTEIIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3NYECKUMHU MPOIECCAMU, C TO3MLMN
DKOJIOTHYECKOM 0€e30IacHOCTH, IIPEACTABICHUM 0 palMOHAIBHOM
IPUPOAOIIOIB30BAHUN, @ TAKXKE PAa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAyKH
Y TEXHOJIOTUH JJIs JaJIbHEHIIET0 pa3BUTHS YEJIOBEYECKOT0 OOIECTBA;

NPUMEHATh pa3IMyHble CIocoObl padoThl ¢ uHHpOpMalKel (pu3nyecKoro
COJEp’KaHUSI C UCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHH,
IPU 3TOM HCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJOTUH JJIs MOKCKa,
nepepaboTKi M MPEeAbSBICHUS Y4eOHOM M Hay4YHO-MONYJSApHOM HH(OpManuu,
CTPYKTYPUPOBAaHUS M HUHTEPIpPETallud HHPOpPMAIMH, MOJYyYEHHOW M3 Ppa3IUYHbIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 MH(MOPMALMIO U OLEHUBATh
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCSI 3HAHWM, TaK M HAa OCHOBE aHAJIM3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBJISITH OPraHU3aIllMOHHBIE U [MO3HABATENIbHBIE YMEHHSI CaAMOCTOSITENIbHOTO
npuoOpeTeHNs] HOBBIX 3HAHUNA B MPOLIECCE BBINOJHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaThb B TpyHIe C HCIOJHEHHEM Pa3JIMYHBIX COLUAIBHBIX PpOJICH;

OPOSIBJISITh MOTHBALMI0O K Oyaymiedl NpoQecCHOHATIbHOM JIeATENbHOCTH

O CIEIUATBHOCTSIM (PHU3UKO-TEXHHUECKOTO TPOdUIIS.
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TEMATHUYECKOE INTAHUPOBAHUME

10 KJIACC
N HanmenoBanue
B PAa3JIeNoB U TEM
/1

y4eOHOTO MpeaMeTa
Paznen 1. Mexanuka
1.1  TlorpemHoctu
B OKCIIEPUMEHTE

(Jrextmst)

KomnnuectBo

qaCcoB

[IporpammHoe conepkanue

DKCNEPUMEHT U TEOPHUS B TPOLIECCE

no3HaHus npuposl. Habmronenue

H SKCIICPUMCHT B (1)I/ISHK€.

Crnioco0bl u3MepeHus (pu3ndeckKux

BEJIMYMH (aHAIOrOBBIE U IU(POBBIE

U3MEpUTENIbHbIE TPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIE
CUCTEMBI).

ITorpemHocTr U3MEpPEHUM

buznyeckux BeIuIuH (a0COMIOTHAS

U OTHOCUTEJIbHASA).
I'mnore3a. ®u3nyecKui 3aK0H,

rpaHuObl €T0 IPUMCHUMOCTH

XapakTepUCTHUKA 1€ TETbHOCTH

o0yyJaronmxcs

Onepuposams NOHAMUAMU.:
HaOIIOICHNE, SKCTIEPUMEHT, THITOTE3a,
Teopwsl, pu3ndecKas BeININHA,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIH
pudop, U3IMEpPEHHUE, pe3yabTaT
WU3MEPCHHUSI, IICHA JETICHHUS IIIKaJTbI
npudopa, MOrPeIrHOCTh H3MEPEHUSL.
Ilpueooums npumepvl HaOIOICHUS,
HKCIIEPUMEHTA, TUIIOTE3bl, TEOPUH,
(bU3UYECKUX BEIMUNH, (PU3UIECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpedensamp 1IeHy NENCHUS KB
puoopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSI.
3namo HOPMYITBI TSI OTICHKU
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1.2

OneHka nmorpenHocTen
OPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHas

pabora)

Ornpenenenne NorpentHoCTen
MPSIMBIX U3MEPEHUN 110 3aJaHHBIM
pe3yabTaTaM U3MEPEHUN.
[Iprembl OLIEHKH OTPENTHOCTEN

KOCBEHHBIX N3MEPECHUM

OTHOCUTEJIBHOU ITOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuiia
OKpYTJIEHUS a0CONIOTHBIX
IIOTPEIIHOCTEN, BBIPAXKECHHE
OTHOCUTEIbHBIX OTPEIIHOCTEN

B IIPOLICHTaX

Onepuposams NOHAMUAMU.:
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS,
OTHOCHUTEJIbHAs OTPEIIHOCTD
U3MEpEHUSL.

IIpusooums npumepol IPSAMBIX

Y KOCBEHHBIX U3MEPECHUM.
Onpeodensimsb MOTPEITHOCTH MIPSMBIX
W3MEPEHUN.

Hcnonvzoeams MeTON TpaHUL

JUTS1 OLIEHKH a0COMIOTHOM MOTPEIIHOCTH
IIPSIMOTO U3MEPEHUs, TpaBuia
OKPYTJICHHS a0COTIOTHBIX
NorperHocTel, GopMyJIIbl sl OLEHKU
OTHOCHUTEJIbHOMN NIOIPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUSI.

Ymemw okpyrISTH a0CONMIOTHBIC
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1.3.1 VYcpeanenue
u3Mepenuil. Cnyyaiinas

ITOTPEIIHOCTh

(mpakTHKyM)

1

[TpruGopHBIE MOTPEITHOCTH,
CTy4yaliHbI€ M CUCTEMATHYECKUE

MTOTPEIHOCTH

MOTPEIIHOCTH, BBIPAXKATh
OTHOCHUTEBHBIE TOTPEITHOCTH

B MPOLICHTAX.

Pewamys 3anaun Ha OLIEHKY
OTHOCHUTEIIbHBIX MTOTPEIIHOCTEN
Onepupogamsb NOHAMUAMU:
puOOpHAas MOTPEUTHOCTb, CIIydaitHas
MOTPENTHOCTD, CUCTEMATUUYECKas
IIOTPEIIHOCTD, CPEHEE 3HAUECHUE.
IIpusooums npumepsvr TPUOOPHO,
CIIy4YallHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpeodensimsb SKCIEPUMEHTAIBHO HAOOP
3HaUYCHUN (PU3NIECKOIN BEITUUUHBI

P IPOBEJICHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GOpMyIIbI 1J1 CPEIHETO
apu(pMETUIECKOT0 HECKOIBKUX YUCET,
JUTS OIIEHKH a0COMIOTHOM MOTPEITHOCTH
3HAUYCHUS (PU3NYECKON BEITUYHHEI,
OLICHEHHOTI'O KaK CpeJiHee

apupMeTnIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunematuueckue
U3MEPEHUS JAIBHOCTH
110JIETa, pacyer
Ha4aJIbHOU CKOPOCTH

(mpakTHKyM)

[lepemerienue, CKOpOCThH

Y YCKOPEHHE MATEPUATIbHOM TOUKH,
UX TIPOEKIUH HA OCU CUCTEMBI
KoopauHaT. ClioKeHue
TEPEMEIIEHUI U CIIOKEHUE
CKOpOCTEN. JIBrKeHue Tena,
OpOIIEHHOTO MO/ YIJIOM

K TOPU30HTY. 3aBUCHMOCTb

Oyenusams 3HAYCHUE U3MEPSAEMOMN
(du3nYECKOil BEIMYNHBI KaK CPEIHEE
apupmerrnyeckoe Habopa ee 3HaYCHUIH,
MOJIYYEHHBIX TIPH MPOBEACHUU
HECKOJIbKMX HE3aBUCHUMBIX U3MEPEHUN,
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO
NOTPEUIHOCTh 3HAYECHHUSI 3TON
(bu3NYECKOI BETNYHUHBI.
Yemanaenueams 63aumoceasu

MEXIy OLEHKOW 3HaYeHUs (PU3NYECKON
BEJIMYUHBI, OIPEIETIAEMON

10 pe3yJIbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3MEPEHUH, U CPETHUM
apu(pMeTHYECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU.:

CKOpPOCTb, YCKOPEHHE, CBOOOTHOE
NaJIEHUE, TAJILHOCTH MOJIETA,
a0COJII0THAs MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs! IOTPEIIHOCTh
U3MEpEHUSI.

IIpusooums npumepsvr CBOOOTHOTO

MMagaCHUA TCI IIPU pa3/IMIHBIX
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KOOpAnHAT, CKOPOCTHU U YCKOPCHUA

MaTepI/IaJ]I)HOﬁ TOYKH OT BpCMCHHU

3HAYEHUSAX HAYaJIbHON CKOPOCTH,

MIPU Pa3HBIX yTJIax MEXI1Yy Ha4aJlbHOU
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerky,
KHHEMaTHIeCKUuEe (hOPMYJIbI,
OMUCHIBAIOIINE JBUKCHUE TENA,
OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTEY O XapaKTEPE
3aBUCHMOCTH JAJIbHOCTH MOJIETA TENA,
OpOIIIEHHOT'O0 TOPU30HTAIILHO,

OT €r0 HA4YaJIbHOW CKOPOCTH.
Hccnedosams 3aBUCUMOCTD JATBHOCTH
rmoJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €Er0 HA4aJIbHOMN
CKOPOCTH U UHINEPNPEmupos8ams
MOJTyYEHHbIE PE3YJIbTATHI.

Pewamyo 3anady Ha onpeneneHue

10 PKCTIIEPUMEHTATIBLHBIM JIaHHBIM
HAYaJIbHOM CKOPOCTH Tea,
OpOIIEHHOTO TOPU3OHTAJIHHO.
Onpeodenamsb abCONMIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4

1.5

IIpocreimme
rCOMETPUUYECKHE
U3MEPCHUS
(camocTosiTenbHas

pabora)

I'paduku
AKCIIEPUMEHTAIIBHBIX

3aBUCUMOCTEMN.

Mertone! 1 npreMsbl POBEICHUS
IPSAMBIX U KOCBEHHBIX U3MEPEHUMU
reOMETPUUYECKUX BEIMUUH (JJIMHA,

yTOJ1, TUI0IA/lb, 00HEM)

['paduyeckoe npencrapieHme
3aBUCUMOCTEN (PU3UUECKHUX

BEJIMYMH JPYT OT Apyra. JInnernas

HaYyaJIbHOW CKOPOCTH Tea,
OpOIIIEHHOTO TOPU3OHTATIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAS MOTPEIIHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAs! IOTPEIIHOCTh
HU3MEpEHUSI.

3namb METOIBI ¥ IPUEMBI TIPOBEICHHUS
MPSIMBIX U3MEPEHUIM T€OMETPUUECKUX
BEJIMYMH.

Ipumensamos GopmMyibl

JUIs1 oTIpeiesieHus1 aDCOTIOTHBIX

Y OIICHKW OTHOCUTEIHHBIX
MOIPEIIHOCTEM.

Pewamy 3anady Ha onpeencHue
riomaan Gurypsl u 0obema tena

110 AKCIIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHUSM JIJTUH.

Onpeodensimpb 3HaAYCHUS OTHOCUTEITLHBIX
MOTPEMTHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: rpaduk
3aBUCUMOCTH OJTHOM (pr3ndecKoit

BEJIMYMHBI OT JAPYrOM, TUHEWHAs
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I'paduueckas
00paboTKa JTaHHBIX

(Jtexrus)

3aBUCUMOCTD. YTJIOBOU
K03 buLreHT 1 cB0OOIHOE

cllaraéMoe JIJMHEMHOM 3aBUCUMOCTH

3aBUCUMOCTb, YIIIOBOM K0P HUIIUEHT
¥ CBOOO/IHOE cllaraeéMoe JIMHEHHOM
3aBHCHMOCTH, allllPOKCHUMAIIHS,
WHTEPHOJSALUSA, SKCTPATIOJISALINSL.
3nams nipaBUIIa MOCTPOCHHUS TPaUKOB
3aBHCHUMOCTEH (PU3NUIECKUX BEITUUNH
ApYT OT Apyra.

Cmpoumbs rpapuKku TUHEHHBIX
3aBHCUMOCTEH (PU3NUYECKUX BETHUNH
ApYT OT Apyra.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

IIpusooums npumepwl aNMpoOKCUMAIIHH,
MHTEPIOJIALNHN, SKCTPAIOJISALUY.
Ymems poBOAUTE ITPOLIEYPHI
anmpOKCUMAIUHU, UHTEPIOJISAIINH,
DKCTPATIOJISIIHH.

Onpedensimsb 3HAYEHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO

cjaraeMoro JMHEHHON 3aBUCHMOCTH,

OLICHUBATh UX a0COJIFOTHBIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEeapu3aLusl,

IMOACUCT IIomaau

['paduueckoe npeacraBieHue
3aBUCUMOCTEH (PU3UUECKHUX
BEJIMYUH JIpYT OT Apyra.
Henunerinas 3aBUCMMOCTD

U €€ JTMHEeapu3aLysl

IOTPEIIHOCTH.
Yemanasenuseams 63aumoceasu MexIy
MaTE€MaTUYECKUM IIOHITHEM <«JIMHEHHAs
GYHKIUS) U TMHEWHOM 3aBUCUMOCTBIO
buznyecKruX BEIUYHH IPYT OT JIpyra.
Hccnedosams u unmepnpemuposamso
rpauKy TMHEHHBIX 3aBUCUMOCTEN
(U3MYECKUX BETUYHUH JPYT OT Apyra.
Pewamys 3anaun Ha TOCTPOEHUE
JMHENHBIX rpaUKOB 3aBUCUMOCTEHN
(bu3nyecKuX BEIMYHUH APYT OT JIpyra
10 3aJIaHHBIM Habopam
AKCIIEPUMEHTAIbHBIX JaHHBIX,
ONPEAENATH 110 MOCTPOCHHOMY IpaduKy
YTII0BOM KO3 (PUIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEIHOCTH
Onepuposams nonamuamu. Tpapuk
3aBUCHMOCTH OJTHOM (DH3UUSCKOM
BEJINYMHBI OT APYIrOW, HEJIMHENHAs
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEWHOM 3aBUCUMOCTH, MJIOIIAIb
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noj rpadukom,
TIOCTPOCHHE
KacaTeJIbHbBIX

K rpauky (JeKIus)

o1 rpauKoM 3aBUCUMOCTH,
KacartelibHas K rpaduKy 3aBUCUMOCTH

B JIAHHOM TOYKE.

3nams npaBUIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (PM3NYECKUX BETUYHH
JIPYT OT Jpyra, PU3NYECKUil CMBICIT
MJIOIIAIM O] TPaUKOM 3aBUCUMOCTHU
1 KacaTeJIbHOM K rpa)uKy 3aBUCUMOCTHU
B JIAHHOM TOYKE.

Cmpoums UCXOIHBIC

U JIMHEapU30BaHHbIC TPpaPUKU
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JIPYT OT JApYyra, KacaTeJibHYIO K rpaduky
HEJIMHEMHOW 3aBUCUMOCTH B TAHHOM
TOUKE.

Ilpumensme ipaBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Onpedensams 3HaYCHUS TUIOIIAIN

o rpaikoM 3aBUCUMOCTH

U YIJI0BOTO Kod(duiimenTa

KacaTeJbHOM K TpaduKy HeJIMHEHHOM
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3aBHCHMOCTH B JAaHHOW TOYKE,
OLICHUBATh UX a0COJIIOTHBIC
MOTPEUTHOCTH.

Ycemanasnuseams 63aumocessu

MEX1y MaTEeMaTHUYECKUM MOHITHEM
«QYHKIUS» U 3aBUCUMOCTBIO
(bu3nyeCKUX BEIMYUH IPYT OT JIpyra.
HUccnedosams u unmepnpemuposamao
rpadvKy HETMHENHBIX 3aBUCUMOCTEMN
buznyecKruX BEIUYHH IPYT OT JIpyTra.
Pewamy 3anaun Ha mocTpOeHUE
JMHEapu30BaHHBIX TpauKOB
3aBHCHUMOCTEH PU3NUECKUX BEIUUNH
JpyT OT JIpyra o 3aJaHHbIM Habopam
IKCIIEPUMEHTAIBHBIX TaHHBIX,
OTIPEETISATH 10 MOCTPOCHHOMY IpauKy
YTII0BOM KO3 PUIIMEHT U CBOOOTHOE
cllaraemMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCITHOCTH

1.7 H3mepenue 2 PaBHOMEpPHOE 1 HEPABHOMEPHOE Onepuposams nousmusamu. Tpadux
3aBUCUMOCTH MPSMOJIMHEUHOE JIBUYKECHUE. 3aBUCUMOCTH OJTHOM (pr3nyeckoi
KOOPJIMHATHI TPAHULIbI Koopaunara, Bpems, CKOpOCTb BEJIMYUHBI OT IPYTOW, HEIIMHENHAS
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1.8

00J1aCTH HAMOKaHUS
OT BPEMEHH.
JInneapuzanus
3aBHUCHUMOCTH

(IpaKTUKyM)

N3ydenune ynpyroro

THCTEepe3uca

(IpaKkTUKyM)

Cuia. U3MepeHune cuiibl
JTUHAMOMETPOM. YTIpyTHe
Y YaCTUYHO yIpyrue nedopmaluu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCHMOCTb, JINHEAPU3ALIUS
HEJIMHEVMHOW 3aBUCUMOCTH.

Cmpoumb TMHEAPU30BaHHbBIN rpapuK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ilpumensme ipaBUIIa IOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT ApYyra.

Onpeodensims 3HAYEHUS YTIIOBOTO
koa(dduieHTa 1 cBOOOHOTO
ciaraeMoro rpaduka JMHEHHOM!
3aBUCHUMOCTH, OLICHUBATh

UX a0COJIOTHBIC TTOTPEITHOCTH.
HUccneoosams u unmepnpemuposamso
HEJIMHEUHYIO 3aBUCUMOCTh KOOPAUHATHI
IpaHuIlbl 00JaCTH HAMOKaHUs OyMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHIOMEDP U PYIETKY
Onepuposams nouamusamuy. CUIa,
nedopmarus, ynpyrui rucTepesuc.
Ymems popmynupoBats 3akoH ['yka,

cOOUPAThH FKCIIEPUMEHTAIBHYIO
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OTtkii0HEeHHs OT 3akoHa ['yka.
['uctepesuc. PaGoTa cuibl
Ha MaJIOM U Ha KOHEUHOM
nepemernieHnu. I padpuyaeckoe

IMpCaACTAaBJICHUC pa6OTI)I CHJIbI

YCTaHOBKY.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH JIJTUHBI 00OHEKTA OT
BEITUMYMHBI IPUIIOKEHHON K HEMY CHJIBI.
Cmpoums HeTUHEHHBIN TpaduK
3aBUCUMOCTH (PU3MUYECKUX BETUYNH
JIPYT OT Jpyra.

Ilpumensmo nipaBUIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

HUccneoosams u unmepnpemuposams
HEJTMHEHHYO 3aBUCUMOCTb JIJTHHBI
00BEKTa OT BETUIMHBI IPHIIOKCHHON

K HEMY CHJIBL.

Onpedensime yroy HaKJIOHA
KacaTelbHOU K rpauKy HEJIMHEHHON
3aBUCUMOCTH B JaHHOM TOYKE, MJIOMIAh
o rpauKOM, OIICHUBATH A0COJIFOTHBIC
¥ OTHOCUTEJBHBIC MIOTPEITHOCTH TUX
BEJIMYMH.

Hcnonvzoeams CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxxnenne Macchel
JIMHENKU U WIIPULIA
C IOMOIIIBIO
YPaBHOBEIIMBAHUS

phiuara (mpakTUKyM)

AOCOIOTHO TBEP/IOE TETIO.
BpamarensHoe nBukeHUE
TBEPAOTO TeJIa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCU BpAILICHHUSI.
IIneuo cuabl. CnokeHue Cuil,
MIPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TsxKecTH Tena. Y cIoBus

paBHOBECHS TBEPIOTO Teia. Peruar

Yemanasnueams e3aumocssizu

MEXy onpeeicHreM (PU3rnuecKon
BEJIMYMHBI «MEXaHUYECKask paboTay

Y TEOMETPHUYCCKUM MTOHITHEM
«TUIOMIA[Ih TTOJT TPAQHUKOM 3aBHCUMOCTH
BEJIMYHHBI CHITBI OT BEJIMYUHBI
nedopManum»

Onepupogame NOHAMUAMU: MOMEHT
CHJTBI OTHOCUTEIILHO OCH BPAIICHHS,
TUIEYO CHIIBL, IICHTP TSHKECTHU Tella,
pbIyar.

Ymems hopMyaupoBaTh paBUiIo
MOMEHTOB, YCJIOBUSI PABHOBECHSI
a0COJTIOTHO TBEPIOTO TeJa, CKIIAABIBATh
CHJIBI, TIPHJIOKCHHBIC K TBEPJIOMY TEIY,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

IIpu6ooums mpuMepbI IPUMEHEHUS
pBIYAroB.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCUMOCTH KOOPMHATHI TOUKU

OTOpbI YPAaBHOBEIIEHHOTO phlyara
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OT BEJIMYUHBI CUJIbI, PUIIOKEHHOMN

K €r0 KOHITY.

Cmpoumb TuHEHHBIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BETUUHH
JpYT OT Jpyra.

Ipumensmo nipaBUiIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEITMYWH JPYT OT ApyTa.
Hccneoosams u unmepnpemuposams
3aBUCUMOCThH KOOPJMHATHI TOUKHU
OTIOPBI YPABHOBEIICHHOTO phluara

OT BEJIMYUHBI CUJIbI, TPUIIOKEHHOMN

K €r0 KOHILY.

Onpeodensims 10 TpaPuKy TUHEHUHOM
3aBUCUMOCTH 3HAYCHHS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cJlaraeMoro, OlleHHBaTh a0COJIFOTHEIE
¥ OTHOCUTEJIBHBIC MIOTPEITHOCTH ITHX
BCJIMYHH.

Hcnonvzoeams TUHENKY, a TAKKE
HITPHIIL C ISTICHUSMU JIJI51 U3MEPEHUS
o0Bema.

Pewamw 3a1aum 0 paBHOBECHUU pblUara
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1.10 UN3mepenue
koa(dpurmenTa
YHEPTETUYECKUX MTOTEPH
IPU OTCKOKE IIapuKa

OT ITIOBCPXHOCTH

(mpakTHKyM)

I/IMHYJ'ILC CHJIBI U USMCHCHUC

UMITYJIbCa TeJ1a. 3aKOH COXPAHEHUS

uMiyiabca. Kunernueckas sHeprus

MaTepuaIbHON TOYKH. Teopema
00 U3MEHEHUHU KUHETUYECKON
DHEPIUU MaTEPUATIbHOM TOUKHU.
IToreHuManbHbIE

Y HENOTEHIHAIbHBIE CUJIBI.
[loTeHIMaNbHASA YHEPTHS.
ITorenuunanbHas sHEprus Tena

B OJIHOPOJHOM I'PABUTALIMOHHOM
nosie. CBsi3b pabOTHI
HETIOTEHIUAIBHBIX CUII

C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TE. 3aKOH
COXPaHEHHS] MEXaHUYECKOM
SHEpPruu. YPyrue U Heyrnpyrue
CTOJIKHOBEHHMS. BHyTpeHH s

SHEprus Tena

Onepuposamb NOHAMUAMU. AMITYJIBC
CHWJIbI, UMITYJIbC T€Ja, KHHETUYECKAs
SHEPIrusi MAaTEpPUATBLHON TOUYKH,
MOTEHIMAJIbHBIC U HEMOTEHIIMAIbHbIC
CHWJIbI, TOTECHIIMAJIbHAS SHEPTUs

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

Y HEYNPYTUE CTOJIKHOBEHUS.

Ymems hopmynupoBath 3aKOH
COXPaHEHHS UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KHHETUYECKON SHEPTUH
MaTepUaIbHON TOYKH, JaBATh
ONPEAEICHUE NOTEHINATBHBIX

Y HENOTEHUHAIBHBIX CUJ;
hopMyIHpPOBATH 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTHUU.
Ilpusooums npumepsvi ciydaes,
KOTJ]a UMITYJIbC TE€Ja COXPAHSIETCS
WJIA HE COXPAHSETCs, KOraa
MEXaHUYECKas SHEPTUS CUCTEMBbI
COXPAHSIETCS UIIK HE COXPAHSIETCH,

YIPYTUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIapEHUSI C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoumbs JTNHENHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTH (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Ipumenamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
3aBUCUMOCTH BBICOTHI OTCKOKA IIaprKa
MOCJIE COYJIapEHUsI C TOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIa OT BBICOTHI
copoca.

HUcnonvzosams pyneTky.

Pewamo 3agaun 06 aGCOTOTHO
YIPYTHX ¥ a0COJIFOTHO HEYIIPYTUX

COyapEHHSIX
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Pasznen 2. MoJiekyJsipaasi Gu3suka 4 TePMOAMHAMHUKA

2.1.  Omnpenenenue 2 KomnnuecTBO TEMIOTEL.
TEIIIOEMKOCTHU TermmoeMKoCTh Tenna. Y IeabHas
TBEPJOrO Tejia Y MOJISIpHAsl TETTIOEMKOCTH
(IpakTUKyM) BEIIECTBA. Y PaBHEHHE TEILIOBOTO

Oamanca. TemoBoe paBHOBECHE

Onepuposams noHAMUAMU. KOTUYECTBO
TEIJIOTHI, TETNIOEMKOCTD TeNa, YAeIbHas
¥ MOJISIpHAS TETIJIOEMKOCTH BEIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems popmynupoBaTh ypaBHEHHE
TEIJI0BOro OanaHca, coOuparh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpusooums npumepsi Te1,
00J1a1aroNnX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO PAa3JIUYHON
YACITBHON TEII0EMKOCTHIO.

Ipumensmob ypaBHEHUE TETLIOBOTO
OaaHca 111 OTMCaHUs MpoIecca
TEIJI000MEeHa TBEPIOTO TeJa C BOJOM.
Hccnedosams TeminooOMeH

MEXIy TBEPJIBIM TEJIOM U YKHIKOCTSIMHU
U UHMeEPNPemupo8ams pe3yabTaThl
ATUX OMBITOB.

Onpeodensams TEIIOEMKOCTh TBEPJIOTO
TeJla Ha OCHOBAHUU PE3yJIbTaTOB

OIIBITOB 11O U3YUYCHHIO TeriooOMeHa
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2.2.

N3mepenune
TEMIIEPATYPBI PYK
DKCIIEPUMEHTATOPA
Y JIaBJICHU1, KOTOPOE
MOT'YT CO3/1aTh

€ro JICTKUEC

(mpakTHKyM)

JlaBnenue, o0beM, TemMneparypa,
KOJINYECTBO BellecTBa. MneanbHblii
ra3. YpaBHeHue MenaeneeBa—
Knaneripona. ['a30BbIe 3aKOHBI.
I"a30BbI1 TEpMOMETD

MEK]1y TBEPABIM TEJIOM U KUJIKOCTIMU
C pa3HBIMH TEMIIEpATYPaMU, OLICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTA U3MEPEHHON BEJIMUUHBI.
Hcnonvzosamsb TEPMOMETP.
Yemanasnusameo 63aumocesnsu

ME3K]1y 3aKOHOM COXPaHEHUsI SHEPTUU
U ypaBHEHHEM TEIIOBOTO OanaHca.
Pewams 3agaun Ha NpUMEHEHUE
ypaBHEHMS TEIIOBOTO OanaHca
Onepuposamb nonamusimu.: JaBJICHHE,
o0BeM, Temreparypa, KOJIM4eCTBO
BEIIIECTBA, UJIcaIbHbBIN ra3.

Ymems 3anuceiBaTh ypaBHEHHUE
MenneneeBa—Kianenpona,
(bopMyIMpOBaTh Ta30BbIC 3aKOHBI,
coOUpaTh IKCIIEPUMEHTATHHYIO
YCTaHOBKY.

3Hame yCTPOMCTBO U MPUHLIUI paOOTHI
ra3oBOro TEPMOMETpA.

IIpusooums npumepsl NOBEICHUS ra3a
MIpY U3MEHEHUU €T0 JaBJeHus, 00beMa,

TeMIEepaTyphl.
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2.3.

OddexTuBHbIM

K03 UITIEHT
KECTKOCTU CUCTEMBI.
Onpenenenne Moynst
FOHra npoBosioku

C TIOMOIIBIO phlyara.
Onpenenenue npeaena
ynpyroi nedopmaruu
(IpaKkTUKyM)

Jedopmariiu TBEpIOTO TENA.
Pactsixenue u cxxatue. Monyib
IOnra. Ynpyrue u Heynpyrue
nedopmaruu. [penen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [liedo cuibl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensamep TUHEUKY U CEKYHIOMED.
Onpedensimsb TEMIEPATYPY U TABJICHHE
UJICaIbHOTO Ta3a Mo pe3yJbTaTaM
OTBITOB C CAMOJIETLHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosams muHENKY

Y CaMOJEJIbHBIN ra30BbIil TEPMOMETP.
Yemanasnusame 63aumocsssu
ME3K]1y BHEIIIHUMU U BHYTPEHHUMU
MakporapameTpamMmu
TEPMOJMHAMUYECKON CUCTEMBI.
Pewams 3anaun Ha IPUMEHEHHE
ypaBHeHust Menaeneesa—Kiianenpona
Onepuposams nousmusimu. yupyrue
u Heynpyrue nedopmaium,

npeaen ynpyrou aedopmaiui,
Moyib FOHra, MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BPAILICHHUS, ILJICUO
CUJIBI, pbIYar.

Ymems hopmynupoBats 3akoH ['yka
1151 iehopMaliuy pacTsHKeHUs
OJIHOPOJHOTO CTEPXKHS C TOCTOSTHHBIM

MOIICPCUYHBIM CCHCHUECM, YCJIIOBUC
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paBHOBecHs a0COTIOTHO TBEPOTO Tea,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U Heynpyrux aegopmManuii, MaTepuasoB
C paznuuHbIiMu Moy isimu FOHra.
Ilpumenams 3akoH I'yka s pacuera
nedopmalum pacTsyKeHUs POBOJIOKH.
Hccneoosams 3aBUCUMOCTb YJITTUHEHUS
MIPOBOJIOKU OT BEJIUYUHBI
pPaCTATMBAIOILIEH €€ CHIIbI

U UHMEPNPEeMuUpo8ams

MIOJTyYEHHbIE PE3YJIbTaTHI,

B TOM YHCJIE JJIs1 ONPEEICHUs peaena
ynpyrou aedopMaium.

Onpeoenamos Moayab KOHra npoBosioku
Ha OCHOBAHHH PE3YJIbTAaTOB OIBITOB

0 PaCTSHKEHUIO MMPOBOJIOKH

C MOMOIIBIO PA3JIMYHBIX MO BEJIMYHHE
CHJI, OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTh

n3MepeHHOro Moyt FOHra.
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24.

N3smepenne
koadpurmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBA (IIPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHE.
Koaddurment noBepxHOCTHOTO
HaTspkeHus1. Cuia moBEPXHOCTHOTO
HaTsDKeHus. Kanmmnspasie
sBiieHus. [laBnenue

M0J1 HCKPUBJICHHOM MOBEPXHOCTHIO

x)unkoctu. opmyina Jlammaca

Hcnonvzoeams HEPABHOIUICYUH pblUar
JUISl YBEJIMYEHUS CUIIBI U TIEPEMEILICHUS.
Pewams 3a1aun Ha TPUMEHEHUE 3aKOHA
['yka st pacuera pacTspKeHUs

U CXKATHUs CTEPIKHEN

Onepupogamsb NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHUE,
KO3(PUIIMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAaMWUISIPHBIC SBICHUSL.
Ymemo 3anuceiBaTh GOPMYITY JIS1 CUITBI
MMOBEPXHOCTHOTO HATSHKEHUS, (hOpPMYITy
Jlannaca st onpenesieHus: JaBJICHUs
M0/, UICKPUBJICHHOM MOBEPXHOCTHIO
KHUJIKOCTH, COOMpPATh
AKCTIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SIBJICHUW U KaITWJUISIPHBIX SIBJICHUM.
Ilpumensms METO OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst u3MepeHust ko duirenTa
MMOBEPXHOCTHOTO HATSKEHUSI YKUIKOCTH.

Hccneoosams 3aBUCUMOCTD BEJTMYNHBI
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2.5.1.

OnpeneneHre TOYKU

pOCHI (MMPAKTUKYM)

HacplllieHHbIE Y HEHACBHIILICHHbBIE
napsl. KauecTBeHHas 3aBUCUMOCTD
TJIOTHOCTH Y 1aBJICHUS
HACBIIIEHHOTO Mapa

OT TeMIIEpaTyphl,

WX HE3ABUCHUMOCTH OT 00beEMa

CHWJIbI, HEOOXOIUMOM JIJIsl OTphIBA

OT MOBEPXHOCTH BOBI POBOJIOYHOM
paMKH, OT €€ MepUMeTpa

U UHMepNpemupo8ansv pe3ybTaThl
MIPOBEICHHBIX U3MEPEHUM.

Onpedensamo kKod3HPUITESHT

MMOBCPXHOCTHOI'O HATAXKCHUSA JKUAKOCTHU

10 pe3yJIbTaTaM MPOBEACHHBIX
MU3MEPEHUH, OIIEHUBATh A0COJIFOTHYIO
Y OTHOCHUTEJIbHYIO ITOIPEMIHOCTD
W3MEPEHHOMN BEJIMYUHBI.
Hcnonv3oeams pbryar 1iid CO31aHUS
CWJIBI 3aJTaHHOW BEJINYUHEL.

Pewams 3anaun Ha NpUMEHEHNE
(hopMYIIBI JIJIsT CHITBI TOBEPXHOCTHOTO
HaTsDKeHus U popmydsl Jlamnaca
Onepuposamsb NOHAMUAMU.
HACBIICHHBINA U HEHACBIICHHBIN Map,
BIIQYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCHUTEJILHAS BIIAYKHOCT.

Ymems xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTD INTIOTHOCTH U AaBJICHUA
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HACBIIIIEHHOTO Mapa. BiaxxHocTh
BO3ayxa. AOCOIOTHAS

N OTHOCHUTCIIbHAA BJIAXKHOCTD

HACBIIIIEHHOTO ITapa OT TeMITepaTypHl,
UX HE3aBHUCHMOCTH OT 00BbeMa
HACBILIEHHOTO Tapa, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Tlpusooums npumepsi HACHIIIEHHOTO
¥ HEHACHIIIICHHOTO Tapa.
Hccnedosams nipoliecc BuINaACHUS
POCHI TPH MMOHWKEHUHU TEMITePaTyPhI
BJIQYKHOTO BO3/yXa

U UHmMeEpPNpPemupo8ams TMOTyICHHbIE
pe3yJbTaThI.

Onpedensimp 10 TIOTYYSHHBIM
HKCIIEPUMEHTATILHBIM JaHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIIIbIO TaOIUIBI 3aBUCUMOCTH
JABJICHUS HACBIIIICHHOTO TIapa BOJIBI
OT TeMIIepaTypbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0COJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPENTHOCTH STUX BEJIIMYMH.
Hcnonvzoeams TEpMOMETD.

Pewamo 3aJa4Y1 Ha BBIYHCIICHUC
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2.5.2. 3HaAKOMCTBO
C DJICKTPUYCCKUM

KOHACHCATOPOM

(mpakTHKyM)

DNEeKTPUYECKUI 3aps/I.
DIIEKTPUYECKOE TTOJIE.
Hanps>keHHOCTh M IOTEHIM AT
ANEKTPUYECKOrO 1osi. Pa3HocTh
MOTEHIMAJIOB U HAIIPSKCHUE.
N3mepenne HanpsoKeHUsI.
BonbsT™eTp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[TapannensHoE

Y MOCJIE0BATEIIBHOE COCTUHEHNE

KOHACHCATOPOB

a0COJIIOTHOM M OTHOCUTEJILHOU
BJIQYKHOCTH

Onepuposamsb NOHAMUAMU:
AIEKTPUUYECKUH 3apsifl, DICKTPUIECKOE
1oJIe, HAPsHKEHHOCTH U MTOTEHITHAIT
AIEKTPUIECKOTO TIOJIS, pa3HOCTh
MOTCHITNAJIOB U HAIIPSKEHUE,
KOHJICHCATOP, dJIEKTPOEMKOCTh
KOHJIEHCaTopa.

Ymemw BRIUUCIATD 3apsi/ KOHACHCATOPA
0 €ro AJIEKTPOEMKOCTH

Y HaIIPSDKEHUTO, IPUMEHSITH (DOPMYJTBI
JIJISL pacyeTa JIEKTPOEMKOCTH

MIPH TTOCJICIOBATEIIEHOM

1 MMapaJijIeIbHOM COSTMHCHUH
KOHJIEHCATOPOB, COOMpPATh
AICKTPUUYESCKYIO I1eTIh.

Ilpusooums npumepwi
MOCJIEA0BATEILHOTO U TApaJIeIbHOTO
COCTMHEHHUS KOHICHCATOPOB.
Hccnedosamsb 3aBUCUMOCTD

HaIpsHKCHUS Ha KOHACHCATOPC
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Hroro no pazgeny
Pasznea 3. dinekTpoguHamMuka.
3.1. H3yuenwme nponecca

pas3pAIKu KOHACHCATOPA

(IpaKTUKyM)

DIIEKTPUYECKUN 3apsI.
DIIEKTpUYECKOE TOJIE.
HanpskeHHOCTh M MOTEHIM AN
AJIEKTPUYECKOTO 10151 Pa3HOCTH
MOTEHIMAJIOB U HAIPsKEHUE.
O/J1C ucrounnka Toka. 3mepenue

HanpspkeHus. BoapT™erp.

OT €r0 AIIEKTPOEMKOCTHU
U UHMePnPemupo8ams Pe3yJibTaTbl
ATOTO AKCIEPUMEHTA.

Onpeodensims OTHOIICHUE
ANEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB MO U3MEPEHHBIM
3HAYCHUSIM HaIPSHKEHUS Ha HUX,
OIICHUBATh a0COJIIOTHBIC

Y OTHOCHUTEJIbHBIE MOTPEITHOCTH
MU3MEPSIEMBIX BEJTUYMH.
Hcnonvzoeamb BOIBTMETP.
Pewamyo 3a1aun Ha cOeIUHEHHE

KOHJICHCATOPOB

Onepuposamsb NOHAMUAMU:
AJIEKTPUYECKUH 3aps/l, DIICKTPUUECKOE
1oJie, HanpsHKEHHOCTh U MOTEeHIHA
AIEKTPUUYECKOTO T0JISI, PAa3HOCTh
MOTEHIIUAJIOB U HANPSDKEHHUE,

OJ1C uctoynrka Toka, KOHJIEeHCaToD,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KonnencaTop. DneKTpOEMKOCTh
KOHJIEHCATOpa. DIEKTPUIYECKOE
conpoTtuBieHue. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM LETIH.
KonneHncaTop B ienu MOCTOSTHHOTO

TOKa

AIEKTPUUECKOE COITPOTUBIICHHUE.
Ymems popmynupoBats 3akoH OMa
JUJISL TIOJTHOM (3aMKHYTOM )
ANEKTPUUYECKOM 1ENHU, BEIYUCIATh
3apsA] KOHAEeHcaTopa

IO €r0 JIEKTPOEMKOCTH

Y HaIlpSDKEHUI0, COOMPATH
ANEKTPUUYECKYIO LEb.

Ilpusooums npumepsvi IOBECHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIETIb
MOCTOSIHHOT'O TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BpEMEHHU
IIpU pa3pslKe KOHAEHCAaTopa

4yepe3 pe3nucTop.

Cmpoumb rpadviK 3aBUCUMOCTH CUJIbI
TOKa OT BPEMEHH MPHU pa3psiIKe
KOHJIEHCATOpa 4epe3 pe3ucTop.
llpumensams ipaBuUIIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3UIECKUX
BEIIMYUH JPYT OT JpyTa.

Hccneoosams 3aBUCUMOCTD CHITBI TOKA
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3.2.

Onpenenenue
YAETHLHOTO

COIIPOTHUBJICHUA

Cuina Toka. Hanpsikenue. 3akoH
OMa 17151 ydacTka LernH.

3J’I€I(TpI/I‘-IeCI(OC COIIPOTUBJICHHC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 Pe3UCTOP

U UHMEPNPemupo8ams 3Ty
3aBUCHUMOCTb.

Onpedensims 3AEKTPOEMKOCTh
KOHJIEHCATOpa,

BBIPAXKAS €€ Yepe3 yriloBOu

K03 PUIMEHT KacaTenbHOM K rpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3psIKH
KOHJICHCATOpa OT BPEMEHH,

OLICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEIIbHYIO MTOTPEIIHOCTb
AIIEKTPOEMKOCTH.

Hcnonvzosams BOIBTMETP

U CEeKyHJIOMeEp.

Ycemanasnuseams 63aumocessu.
Pewamy xauecTBeHHBIC 337291

0 KOHJIEHCATOpaX, BKIFOYCHHBIX B IIEMTh
MOCTOSTHHOTO TOKa

Onepuposamsb noHAMUAMU.

CHWJIa TOKa, HaMpsDKEHUE,

QJIICKTPHUICCKOC COIMPOTUBIICHUC,
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MaTcpHraja IIpOBOJIOKHU

(IpaKTUKyM)

3aBUCHUMOCTH COIIPOTHUBJICHUA
OJHOPOIHOTI'O IIPOBOAHUKA

OT €10 JJIMHBI U IJI0IIaaun
IMOIICPEUYHOI0 CCUCHMUA. YIIGJII)HOG

COIMIPOTHUBJICHUC BCIICCTBA

YAEIBHOE COMTPOTUBJIEHUE
BEILECTBA.

Ymemsv popmynupoBats 3akon Oma
JUISL y4acTKa LETH, 3alUChIBaTh
dbopmyy ISl 3aBUCUMOCTH
CONPOTHUBJIEHUS] OJTHOPOJHOTO
MPOBOJIHUKA OT €r0 JJIMHbI

Y IJIOILA/IY TONIEPEYHOT 0 CEUEHUS,
COOUPATH AMEKTPUUYECKYIO LIETIb.
IIpusooums npumepol BEIIECTB

C Pa3JIMYHBIM yJI€TbHBIM
COIIPOTHUBIICHUEM.

IIpumensims METO U3MEPEHHUS

MaJIbIX JIEKTPUUYECKHUX
CONPOTUBIICHUH.

Hccnedosams 3aBUCUIMOCTD
HaIPSKEHUS] MEXK1y KOHIIAMU OTpE3Ka
IIPOBOJIOKH OT JIJIMHBI 3TOTO OTpE3Ka
U UHmMepnpemupo8ams pe3ynbTaThl
MPOBEJCHHBIX U3MEPEHUH, BEIYUCIISATh
ANEKTPUYECKOE CONPOTUBJIEHUE OTPE3KA

ITPOBOJIOKH 110 UI3MCPCHHBLIM 3HAUYCHUSAM
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3.3.

N3smepenune
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKH
MOJTYIIPOBOTHUKOBOTO

nuona (MPaKTUKYM)

[ToxynpoBoauuku. Co6cTBEHHAS
Y IPUMECHAS MPOBOJUMOCTD
MOJTYTTPOBOTHUKOB.

CgolicTBa p-n-nepexona.

[TomynpoBOIHUKOBBIN AUOM

CHJIBI TOKA U HATIPSHKCHUS.
Onpeodename yAeIbHOE CONIPOTUBIICHUE
MaTepHasia MPOBOJIOKHU 0 U3BECTHBIM
JUITMHE, TUaMETPY U COMPOTUBIICHHIO,
OLIEHHUBATh A0COJIIOTHYIO
Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
yIETBHOTO COMPOTHUBIICHUS.
HUcnonvzosams MyTbTUMETP B PEKUMAX
BOJIbTMETpA U aMIIEpPMETpa, TUHEHUKY,
MHUKPOMETP.
Pewamy 3anaun Ha 3akoH OMa
JUISl y4acTKa LIeTH U Ha 3aBUCUMOCTD
COIIPOTHUBIIEHUS OTPE3Ka MPOBOJIOKU
OT €T0 XapaKTePUCTUK
Onepupogamb noHAmMUAMU.:
MOJIyTIPOBOJIHUK, COOCTBEHHAs
U TIpYUMECHasi IPOBOAUMOCT,
P-n-TIePEXO0/1, MOTYTPOBOAHUKOBBIH
hi12 ()i
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOW U TPUMECHOM
MPOBOAUMOCTH, CBOUCTBA
p-n-Tiepexoja, MPUHITUT JeHCTBUSA
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MOJIyIIPOBOJJHUKOBOIO THO/A,
ero (yHKIIMOHUPOBAHUE

IIPY BKIJIFOUEHUH B AJIEKTPUUYECKYIO LIETh
MTOCTOSTHHOTO TOKa B IPSIMOM

1 B 00paTHOM HampaBJI€HUHU, COOUPATH
ANEKTPUYECKYIO LIeTb, YATATh
MapKHUpPOBKY MOJIYIIPOBOJJHUKOBOIO
JMOJ1A.

I1Ipusooums npumepwl NCIOJIb30BAHUS
MOJIyIIPOBOJHUKOBOIO TMO/1a

B AJICKTPUYECKUX LIETISIX.
Dopmynuposams TUTIOTEY O XapaKTEPE
3aBUCUMOCTH CHJIbI TOKA, TEKYILETO
4yepes3 MOTYNPOBOIHUKOBBIN U0,

OT MOJAHHOT'O HA HETO HANPSKEHHUS.
Cmpoums S5KCIEPUMEHTAIIBEHO
BOJIbT-AMIEPHYIO XapaKTEPUCTUKY
(BAX) nmoiynmpoBOIHUKOBOTO AMOA
IIPU €r0 BKIIFOUEHUH B 3JIEKTPUUECKYIO
LEMb MOCTOSIHHOTO TOKA B MPSMOM

U B 0OpaTHOM HaIlpaBJICHUU.
Ilpumensams ipaBuUIIa TOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (HU3UIECKUX
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Hroro no pazgeny
OBILEE KOJIMYECTBO

YACOB I1O ITPOTPAMME

34

BEJIMYMH JIPYT OT JIpyTra.
Hccneoosams BAX
MOJIyITPOBOJJHUKOBOIO IMO/IA,
BKJIFOYEHHOTO B LIEMb IOCTOSTHHOI'O TOKa
B IIPSIMOM M B 0OpaTHOM HAaIpaBlIeHUU
U UHMEPNPEemupo8amy

3Ty 3aBUCUMOCTb.

Onpedensims 3NEKTPUIECKOE
CONPOTHUBIIEHUE TTOJIYITPOBOJHUKOBOTO
JIMO/1a TIPU TAaHHOM 3HAY€HUU
HaIpsHKEHUS, OLIEHUBATh a0COJIIOTHYIO
Y OTHOCUTEIBHYIO MMOTPEIIHOCTb

3TOM (PU3UYECKON BEIIMUUHBI.
Hcnonvzoeams BONBTMETP, AaMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JTUOI.
Pewams 3a1aun Ha ENU TIOCTOSTHHOTO
TOKa MPU HAIUYUU B HUX HJICATTLHOTO

Juoaa
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11 KVIACC

HaumenoBanue
Ne KonmuaectBo
pa3/iesioB U TeM
n/n JacoB
y4eOHOTO TIpeMeTa
Pasnen 1. Dnexkrpoamnamuka
1.1.  OreHka BeJTMYNHBI 2
TOPU30HTATILHOU
COCTAaBJISAIONICH

MarHuTHOM NHAYKIINH
MAardmMTHOI'O ITOJIA

3emuin (TPaKTUKYM)

[IporpammHoOe conepxanue

MarunurtHoe noJie. Bektop

MAarHMTHOM MHAYKIUU. [TpuHImn

CYyHEPIO3ULINHA MAarHUTHBIX TTOJIEN.

JIvHUM MarHUTHOW MHIYKIIHUH.
MarsHuTHOE noJie KaTyIKH

C TOKOM

XapaKTepI/ICTI/IKa ACATCIIbHOCTHU

o0yyJaronmxcs

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHIYKITUH,
JMHUY MarHATHOW WHIYKITUH.
Ymemv GopMynupoBaTh NPUHIIUI
CYTIEPITO3HUIIMA MAarHUTHBIX MTOJICH,
U300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TOJISI KATYIIIKU C TOKOM,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOMCTB,
SIBJISTFOITUXCSI HCTOYHUKAMHU
MOCTOSTHHOTO MarHUTHOTO TIOJISI.
Ipumersimo IPUHITATI CYTISPIIO3UITAN
MAarHUTHBIX TTOJIEH.

Hccnedosams IpOCTPAHCTBEHHYIO

OpPUCHTAINIO BEKTOpAa HHAYKIIUA
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MarHUTHOTO MOJIs, CO3JIlaBaEMOTO

Ha OCH COJICHOMAA IIPU CYIEePIIO3ULINHT
MarHUTHOTO IT0JIST 3eMJIM U MAarHUTHOTO
T10JIs1 COJICHOMIA, B 3aBUCUMOCTHU

OT CHJIBI TOKa B BUTKaX COJICHOMA

U UHmMepnpemuposams NOJTy4YCHHbIE
pE3YJIbTATHI.

Onpeodensams 110 pe3ynbTaTaM
MPOBEICHHOTO SKCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOMW COCTaBJISIOLICH
BEKTOpA MAarHUTHON MHIYKIIUU
MarHUTHOTO MO 3E€MJIH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HH3HIECKOM
BEJIIMYNHEI.
Hcnonvzoeams xOMIac, COICHOUI,
71a00paTOPHBIM OJIOK MUTaHUS,
TPaHCIIOPTHUP.
Pewams 3anaun Ha IPUMEHEHNUE
MPUHIINAIA CYNEPIO3ULIUA MATHUTHBIX

noJeu
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1.2.

N3mepenue
3aBUCHUMOCTH BEITMYUHBI
MAarHuTHOW WHIYKIIUU
MAarHUTHOTO TOJIS
MAar"HuTa OT PacCTOSTHUSA

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOW UHAYKUIHH. JIMHUH
MAarHUTHOW UHAYKIIMU. MarHutHoe

IT10JIC IIOCTOSAHHOI'O MarHuTa

Onepuposams noHAMUAMU. MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JMHUY MarHUTHOW WHIYKITUH.

Ymems uzo0paxatsb TMHUU UHIYKIIUU
MarHUTHOTO TTOJISI IOCTOSIHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
00BEKTOB M TEXHUUECKUX YCTPOICTB,
SIBJISTFOIITUX CSl HCTOYHUKAMH
TIOCTOSTHHOT'O MarHUTHOTO TIOJISI.
Ilpumensamos cmapTdoH

C TIPEAYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieyeHueM JIJIsl UBMEPEHUs
BEJTMYMHBI MArHUTHOTO TIOJISA, TIPaBHUIIA
MOCTPOEHUS TPa()UKOB 3aBUCUMOCTEN
(bu3HUeCcKUX BEIMYUH APYT OT ApyTa.
Hccrnedosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOW WHIYKIIMA MarHUTHOTO
TIOJISI TIOCTOSTHHOTO MarHHUTa

Ha €T0 MPOJI0IHHOM OCU CHMMETPUHU

OT PaCCTOSAHUA MCIKIY HCHTPOM
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1.3.

HaOmroneuue
MarHuTHOI'O
rUcTepe3unca

(mpakTHKyM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKUUH. JIMHUA
MarHUTHOM HHAYKIMU. MarauTHoe
M0JI€ KaTYIIKUA C HOCTOSTHHBIM

TOKOM. MarautHoe mnoJie

MAarHuTa ¥ TOYKOU U3MEPEHUIN

U uHmepnpemupo8amsy MOITyUYCHHbIC
pEe3ybTaTHI.

Cmpoums SKCIEPUMEHTAIBHO Ipaduk
3aBUCHUMOCTH MOJYJISl MAarHUTHOU
WHIYKIMY MAarHUTHOTO TTOJIS
MOCTOSTHHOT'O MarHuTa

Ha €T0 NMPOJOJIBHOW OCU CUMMETPUN
OT PACCTOSIHUSL MEXKTY IIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yueTom aOCOJIIOTHBIX MTOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEITUYHH).
Hcnonvzoeams UTUIMHIPUYECKAN
IIOCTOSIHHBIN MarHuT, JIUHENKY.
Pewams 3anaun Ha IpUMEHEHNE
MPUHLINIA CYyNEPIO3ULIUA MATHUTHBIX
OJIEN

Onepupoeams noHaAmMusAMUY. MATHATHOE
10Jie, BEKTOP MarHUTHOW WHIYKIIUH,
JIMHUA MarHUTHOW UHAYKIWU,
dbeppoMarHeTuk, MarHUTHBIN

THCTEPE3UC.
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B BCHICCTBC. cDGppOM.':ll“HGTI/IKI/I.

MarHuTHbIN TUCTEPE3UC

Ymemsv n300pakatb TWHUU WHAYKIIAHA
MarHUTHOTO TIOJISI KaTYIITKH

C TTIOCTOSITHHBIM TOKOM, OOBSICHSITh
SIBIICHUS PeppoMarHeTu3mMa

¥ MarHUTHOTO THCTEpe3nca, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipusooums npumepvl MaTEpPUAIIOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMH.

Ipumensamos cMapTPoH

C TIPETYCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOEHUS TPa()UKOB 3aBUCUMOCTEN
(¢u3nYECKUX BETUYHH JPYT OT JIpyTa.
Hccnedosams 3aBUCUMOCTD BEJTHUNHBI
MarHUTHOW UHIYKIIUA MarHUTHOTO
1oJist BOJTM3M TOPIIa KaTYIIKH

C TTOCTOSTHHBIM TOKOM, HAMOTAHHON

Ha (heppOMarHUTHBIN CEPCUHUK,

OT CHJIBI TPOTEKAOIIIETO Yepe3 KaTyIIKy

TOKA U UHMEPNPEMUpPOB8anms
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1.4

N3yuenune paboTh
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAaIITHHBI

(dactp 1) (meximst)

[TocTosiHHBIN TOK, cuila AMIepa
(ee HampaBJIE€HUE U MOJYJIh),
AJIEKTPOABUTATEIb TOCTOSTHHOTO
TOKa, TUHAMO-MaIlInHa (TeHePaTop

MTOCTOSTHHOTO TOKA)

HOJTyYEHHBIE Pe3yJIbTaThl
KaK HaOJII0JeH1Ee MarHUTHOTO
rUCTepe3unca.

Cmpoums SKCTIEPUMEHTAIBHO rpaduK
3aBHUCHUMOCTH MOJYJISl MarHUTHOM
UHAYKLIUHA MATHUTHOT'O T1OJISI KaTYLIKU
¢ peppOMArHUTHBIM CEPICTYHUKOM

OT CHJIBbI IPOTEKAIOIIETO YePe3 KaTYIIKY
TOKa (C y4eTOM aOCOIIOTHBIX
HOTPELIHOCTEN U3MEPEHHBIX
(bu3HUEeCKUX BEJIUYUH).
Hcnonvzosams 1a00paTOpHbIN
UCTOYHHK TTUTAHUS

Onepuposams noHAMUAMU. CUIA
Amrnepa, 3JIEKTPOIBUTATENb,
JTMHAMO-MaIIHHA.

Ymems onpenensitb MOIYJIb

U HallpaBJIeHHUE CHJIBI AMIIepa.

3name UCTOPUIO U300pETEHUS
AIIEKTPOBUTATEIIS

Y COBEPIIIEHCTBOBAHUS

€ro KOHCTPYKIIMHU, YCTPOMCTBO
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L.5.

N3yuenune paboThI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAaIITHHBI

(dacthb 2) (MpaKkTUKyM)

[TocTosiHHBIN TOK, chsla AMIepa
(ee HampaBJIEHUE U MOZYJIb),
ANEKTPOJBUTaTEIb TOCTOSIHHOTO
TOKa, IMHaMO-MalllnHa (TeHepaTop

MTOCTOSTHHOTO TOKA)

Y TIPUHIIMI JEHCTBUS
AJIEKTPOJIBUTATENS TOCTOSTHHOTO TOKA
U TUHAMO-MAaIlIUHBI.

1Ipueooums npumepvl TPUMEHEHUS
AJIEKTPOJIBUTATENS TOCTOSTHHOTO TOKA
U JIMHAMO-MAIITUHBI.

Onpedensime HaNIpaBICHUE BPAILICHUS

AKOPA QJICKTPOABUTATCIIA ITPH 3a/TaHHOM

HaIpaBJICHUH MPOTEKAHUS
AJIEKTPUUYECKOTO TOKa B 0OMOTKax
CTaHUHBI.

Pewams 3anaun 0 anekTpoaBUTaTENE
MIOCTOSTHHOT'O TOKa U IMHAMO-MaIlTuHE
Onepuposams NOHAMUAMU: CATIA
Amriepa, 31eKTpOABUraTeNb, JMHAMO-
MallHa.

Ymems onpenensitb MOIYJIb

Y HampaBJICHUE CUJIbI AMTIEpa,
coOUpaTh IKCHEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepvi TPUMEHEHHUSI

QJICKTPOABUI'ATCIIA IIOCTOAHHOI'O TOKA
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Hroro no pazgeny

10

U TMHAMO-MaIINHBI.
IIpumensimos TEOPETUUECKUE CBEJICHUS
00 3JIEKTpOIBUTATEIIC TOCTOSIHHOTO
TOKa U O JUHAMO-MAIIIUHE

JUTs1 0OBSICHEHUSI TPOBOJUMOTO
AKCIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuibl TOKa, BeIpabaThIBAEMOM
TeHEPaTOPOM, OT BEJIMYMHBI MOMEHTA
CHUJIBI, IPUIIOKEHHOTO K €T0 BaJly;

2) BeJIMYMHBI HATIPSKEHMUSI, TIOJIAHHOTO
Ha AJIEKTPOABUTATEb,

OT YaCTOThI €r0 BpalllCHUs

Y MEXaHMYECKON Harpy3KkH €ro Bajia

U UHmMepnpemupo8ams MOJTy4YECHHbIE
pe3yabTaThlI.

Hcnonvszosams 3IEKTPOMOTOP,
71a060paTOPHBIN UCTOYHUK MUTAHMUSI,

peocTtart, MyJIbTUMCTP
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Pa3nen 2. Kosied0anusa 1 BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEUKU

HA HUJIMHIPUYECKOU
ITOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (MIPAKTUKYM )

["apMonunyeckue koyie0aHusl.

Nx kuHeMaTtuueckoe,
JTUHAMHYECKOE U SHEPTEeTUUECKOE
onucanue. [lepnon u wacrora
kosebanuii. [Tepruoa Manbix
CBOOOJTHBIX KOJIeOaHU I

MaTEMAaTHU4YCCKOI'O MasiTHHUKA

Onepupogams NOHAMUAMU:
rapMOHHUYECKHE KOJIeOaHus,

MIePUOJI ¥ YaCTOTa KOJIeOaHUIA.

Ymemw 3anmuceiBaTh

Y UHTEPIPETUPOBATh YPABHCHUE
rapMOHUYECKHUX KOJICOAHUH, TPUMEHSITh
3aKOH COXPAHEHUS YIHEPTUHU

JUTs1 KOs1e0aTeNbHBIX MPOIECCOB,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSCHSITH POJIb MAJIOCTU
aMIUTATYbI KOJICOaHUH.

IIpusooums npumepwl K01eOATETHHBIX
IIPOILIECCOB.

Dopmynuposams TUTIOTEY O XapaKTeEPe
3aBUCUMOCTH Teproa KojieOaHui
JIMHEWKW HA TWJIUHIPUYECKON
MOBEPXHOCTH OT pajilyca €€ KpUBHU3HBI.
Hccnedosams 3aBUCUMOCTHU TTEPUOJIA
KOJIeOaHUM JIMHEUKU

Ha WIMHAPUYECKON MOBEPXHOCTH

OT pajuyca ee KpUBU3HBI
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2.2.

N3yuenue 3aBucuMocT

aMIUTATYIbI KOJICOaHMI

I"apmonudeckue koaedaHusl.

AMIIMTYa, IEPUOJ U YaCTOTa

U UHmMepnpemupo8ams MOTYUYEHHYIO
3aBUCHUMOCTb.

Cmpoumbw rpadyK 3aBUCUMOCTH
nepuojaa KojaeoaHui JTMHEHKH

Ha [WIMHIPUYECKON TOBEPXHOCTH

OT pajJinyca €e KPUBU3HBI

Y JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aOCOJIFOTHBIX TOTPEITHOCTEN
U3MEPAEMbIX (PU3UUECKUX BEITUYUH).
IIpumensame nipaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvzoeams MUHENKY, CEKYHIIOMED.
Yemanasnusame 63aumocessu

MEXKy KHHEMaTUYECKUM,
JTUHAMHYECKUM U SHEPTE€TUYECKUM
ONMCAaHUEM TAPMOHUYECKUX
KOJICOaHMIA.

Pewamys 3anaun Ha rapMOHUYECKUE
KoJIeOaHus

Onepupogams NOHAMUAMU.

rapMOHUYECKHE KoJieOaHus,

74



IMPYXUHHOT'O MasATHHKA

OT BPEMEHH

(mpakTHKyM)

KOJICOAHWIA.
[ToHsTHE O 3aTyXaONUX

KOJICOAHUAX.

aMIUTUTY/1a, IEPUOJ] U YaCcTOTa
KoJieOaHW, 3aTyXaHue KOoJIeOaHMi.
Ymems 00BACHATH 3aTyXalolue
K0JIeOaTeIbHBIE TPOIIECCHI C TTO3UITUI
3aKOHA U3MEHEHUS MEXAHUYECKOU
SHEPTruu, COOUpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
IIpusooums npumepol 3aTyXaroIINX
KOJIeOaTEIbHBIX MPOLIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILUTATYbI KOJIeOaHUH
MPY>KUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHUS.

Cmpoums rpadvK 3aBUCUMOCTHU
aAMILTUTY/IBI 3aTyXarOINUX KOJIeOaHmi
MasTHUKA BPEMEHU U JINTHEAPHU30BHIBATh
3Ty 3aBUCUMOCTb (C y4ETOM
aOCOJIIOTHBIX TTOTPEITHOCTEH
U3MepseMbIX (U3UYECKUX BEJIMUUH).
Ipumensmo ipaBUIa TOCTPOCHUS
rpadUKOB 3aBUCHMOCTEH (PU3HIESCKUX

BEJIMYMH PYT OT Jpyra.
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2.3.

N3mepenue akTHBHOTO
Y PEAKTUBHOIO
CONIPOTUBJICHUN
KaTYIIKA

HHAYKTUBHOCTHU

(mpakTHKyM)

ITepemeHHBI TOK. AMIUTUTYIHOE U
JNEHCTBYIOLIEE 3HAYECHNE CUIIBI TOKA
1 HanpspkeHus. CHHY COUTANIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTyIlKa
UHAYKTUBHOCTH B LIENU
CHUHYCOUJAIBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y UHAYKTHUBHOE)

COIPOTHUBJICHHUE

Hccneoosams 3aBUCUMOCTD aMILTUTYTbI
3aTyxaroumx Kojie0aHui MasTHUKA

OT BPEMEHHU U UHMEPNPEMUPOBaAmy

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHEWKY U CEKYHIOMED
Onepuposams NOHAMUAMU.
MEPEMEHHBIN TOK, aMILTUTYTHOE

U JIEUCTBYIOIIEE 3HAUCHHUE CUIIbI TOKA

U HaNPsDKEHUSI, CHHYCOUIQJIbHBIN
NIEPEMEHHBIA TOK, aKTUBHOE,
PEaKTHBHOE, EMKOCTHOE ¥l HHIYKTHBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATH MIOBEICHUE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIIKH
WHIYKTUBHOCTH, BKITFOUYEHHBIX B I1CTTH
CUHYCOHJIAJTLHOTO TIEPEMEHHOTO TOKa,
coOUpaTh IEKTPUUECKYIO LIETIh
(mocnenoBaTebHO COCAUHEHHBIE
PE3UCTOP U KATYIIKa WHIYKTUBHOCTH,
MOJKJIFOUCHHBIE K TEHEPATOPY).
IIpusooums npumepvl TPUMCHCHHSI

PCAKTHUBHBIX 3JICMCHTOB B ICILIAX
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EPEMEHHOTO TOKA.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HANIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI [T0/1aBAEMOT0
Ha BXOJ LIETIM IEPEMEHHOTO
HaNPsHKEHUS TOCTOSIHHOM aMIUIUTYIbI.
Cmpoums rpadvK 3aBUCUMOCTHU
aMIUTATY/IbI HATIPSDKCHHS Ha PE3UCTOPE
OT YacTOTHI MMOJJaBAEMOTO Ha BXOJI IIETIH
NEPEMEHHOTO HaNPsKEHUS TOCTOSTHHOM
aMIUIUTY/IbI (C y4€TOM aOCOIIOTHBIX
MOTPEIIHOCTEN H3MEPSEMBIX
(pU3UYECKUX BEJIIMYHUH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH APYT OT JApyra.

Hccneoosams 3aBUCUMOCTD aMILTUTYTBI
HaNPSOKEHUST Ha PE3UCTOPE OT YaCTOTHI
M0/IaBa€MOTO Ha BXO/I IIETTH
NEPEMEHHOTO HAIIPSDKEHUS ITOCTOSTHHON
aAMIUIUTY bl U UHMEPNPEemuposams

MOJIYYEHHYIO 3aBUCUMOCTb.
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24.1.

Bsenenue
B OKCIIEPUMEHTAIIbHYIO

aKyCTHUKY (JICKITH)

MexaHuuecKkue BOJIHBI, yCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. [lepuop,
4acToTa, CKOPOCTh
pacnpocTpaHEHUs U J1JIMHA BOJIHBI.
OtpaxxkeHue, peoMJICHHE,
uHTepPEpeHIH U TUPPAKITUS
BOJIH. 3BYK KaK ME€XaHU4ecKas
BosHA. CKOpPOCTH 3BYKA.
I'poMkocTh 3ByKa. BeicoTa ToHa.

O6eptonsbl. TeMOp 3ByKa

Onpeodensms aKTHBHOE CONPOTUBIICHHE
KaTyIIKA HHTYKTUBHOCTH

(TT0 HU3KOYACTOTHOM 001acTh rpaduka)
Y WHIYKTUBHOCTH KaTYIIIKH

(110 BEICOKOYACTOTHOM YacTH rpaduka).
Hcnonvzosams reHepaTop HU3KOU
9aCcTOTHI, OCHMILTOTpad) UM BOJIETMETP
NIEPEMEHHOTO HAMPSKCHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHIEHCATOPaMH
¥ KaTyIIKaM{ WHIYKTHUBHOCTH
Onepuposams NOHAMUAMU:
MeXaHWYeCKasl BOJIHA, IEPUOI,
9acTOTa, CKOPOCTh PACIPOCTPAHEHUS

U ITUHA BOJIHBI, OTPaKEHUE,
npesioMieHue, uHTephepeHus

U TudpaKkius BOJIHbI, 3BYK, CKOPOCTb,
I'POMKOCTb, BHICOTA TOHA, 00EPTOH

U TEMOD 3ByKa.

Ymems 0OBACHATD pa3inune MEXy
MOTIEPEYHBIMH U TPOIOTHHBIMH

BOJIHAMU.
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3namo HOpMYIIbI, CBSI3BIBAIOIINE
CKOPOCTb, NIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, IPOCTEUIITE METO/IbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
1Ipueooums npumepsl 3ByKOB pa3HOU
IPOMKOCTHU, BBICOTHI TOHA U TEMODA,
SIBJICHUM OTPaKeHUsI, IPEJIOMIICHUS,
uHTEpPEPEHIINH U TUDPAKITIN BOTHBI.
Onpeodensams Ha CIyX 3BYKHU BBICOKUX
Y HU3KHUX YaCTOT, TOHAJIbHBIC 3BYKH
Y TITYMBI.

Pewams 3anaun 0 3ByKOBBIX BOJIHAX

2.4.2. Ocuwuiorpamma 1 Ilepuon, yactoTa, CKOPOCTH Onepuposams NOHAMUAMU. BBICOTA
Y CTICKTP TJIACHBIX pacrpoCTpaHEHUs U JIJIMHA BOJHBI.  TOHA, 00€PTOHBI, TEMOP 3BYKa, CIIEKTP
3BYKOB (TIPAKTHKYM ) CkopocTs 3ByKa. ' pOMKOCTB 3ByKa. = 3ByKa, OCIHJIJIOTpaMma.
Bricota Tona. O6epronsl. TemOp Ymems 00BICHATH, Kakast ”HGOpMAITUS
3ByKa. CIeKTp 3ByKa COJICP>KUTCS B OCITUJUIOrpaMMe,

a Kakasi B CIIeKTpe, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpueooumys npumepsvl IPUPOAHBIX
IIPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOpPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH H IITYMBI, UX OCITUJLIOTpaMM

U CIICKTPOB.

Ipumernsmo 11l MOTYUYEHUS
OCIIMJIJIOTPaMM H CIICKTPOB 3BYKOB
IIEPCOHAIILHBIN KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C IPEIyCTaHOBJICHHBIM MPOTPAMMHBIM
00ecIeYeHHEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCITUJUIOTPaMM U CIIEKTPOB Pa3IUUHBIX
3BYKOB.

Hccnedosams OCIUILTIOTPAMMBI

Y CIIEKTPBI Pa3IMYHBIX TJIACHBIX
3BYKOB OJIU3KHUX YaCTOT

U UHMepNPemupo8ams 3Tu
OCITUJUIOTPaAMMBI ¥ CIIEKTPHI.
Onpeodensims 10 OCITUILTOTpaMMaM

Y CIICKTPaM aMILTUTY bl 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U 00EPTOHOB,
OIICHUBATh A0COJIFOTHBIC

Y OTHOCHUTEIIbHBIC TIOTPEITHOCTH

HN3MCPCHHBIX (I)I/ISI/I"IGCKI/IX BCJIMYHH.
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2.5.1.

Crosiurie MEXaHUUECKHE

BOJIHBI (JICKI[HS)

Crosiuasi MexaHUYECKasl BOJTHA
KaK CyMMa JIBYX BOJIH, OETyIIuX

B TIPOTHUBOTIOJIOXKHBIX
HanpasieHusx. [lonepeuynsie

Y MIPOJIOJIBHBIE CTOSYME BOJIHBI.
Ilepuon, yactora, CKOPOCTh
pacnupoCTpaHEHHUS U JJIMHA CTOSTYEH
BOJIHBI. ¥Y3JbI U TyYHOCTH.
BnusiHne rpanun ofHOMEPHOMN
cpebl Ha (GOPMUPOBAHUE CTOSUNX
BOJIH. P€30HATOPBI C OTKPBITHIMU
¥ 3aKPBITBIMHU KOHIIAMU. Y CITIOBUS
00pa3oBaHUsI CTOSAYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OcCHOBHO#1 TOH 1 00€PTOHBI

CTOSTYEN 3ByKOBOM BOJIHBI

Yemanaenusams 63aumocessu

MEX Ay TPOMKOCTBIO 3BYKa ¥ BUIOM
OCLIWJIJIOTPAMMBI; MEXY BBICOTON
TOHA (TeMOpPOM 3BYyKa) U BUIOM
CIIEKTpa

Onepuposams NOHAMUAMU. CTOSTYAS
BOJIHA, y3€J1 U IIyYHOCTh CTOSYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymemb 00BACHATD yCIOBUS
0o0pa30BaHMsI CTOSYUX 3BYKOBBIX BOJIH
B Pa3IUYHbBIX PE30HATOPAX, TPUHIUI
JNEUCTBUS KAMEPTOHA.

3namo BUIBI TPAHUYHBIX YCIOBHH,
(dopMyiy, CBSA3BIBAIOLLYIO YACTOThI
OCHOBHBIX TOHOB U 00€PTOHOB

C JIMHOM pe30HaToOpa U CKOPOCTHIO
3BYKa.

1Ipusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams nipocreiimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 HW3ydenue cuekrpa
3ByKa JIMHEWHOTO
pe3oHaropa

(TpaKTUKyM)

OcHOBHOI1 TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TEMOp 3BYyKa, CIIEKTp 3BYKA.

Ymemwb 00BSICHATD, Kakasi HHPOpMAIU
COJIEPKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOupaTh FIKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsbr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensimo U1 IOTYUYEHUS 3BYKOB
CaMOJEIIbHBIN aKyCTUYECKUU PE3OHATOP
(mpoOupKy, YACTUYHO 3aIOTHEHHYIO
BOJIOM), @ JIJIs1 TOJIyYEHUS! CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

C MUKPO(QOHOM UM CMapTHOH

C IPELYCTAaHOBJIEHHBIM IPOIPaMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTEIY O XapaKTepe
3aBUCHUMOCTEN 4aCTOTHI OCHOBHOI'O
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoums MUHEapU30BaHHBIC TpadUKU
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3aBUCUMOCTEHN 4aCTOThl OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT BBICOTBI BO3/IYIIIHOT'O CTOJI0a
B IIpoOHUpKe (C y4eTOM aOCOTFOTHBIX
IIOTPEIIHOCTEN H3MEPSEMBIX
(bu3HUUEeCKUX BEIIMYUH).

IIpumensimo nipaBUIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JPYT OT ApyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEMN
9acTOThI OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJIOA B IPOOUPKE

U UHMepnpemupo8ams TU TpaduKH.
Onpeodensamsb CKOPOCTH 3ByKa B BO3TyXe
1o rpadukam 3aBUCUMOCTEH 9aCTOTHI
OCHOBHOTO TOHA U MEPBOro 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI
BO3JIYIIIHOTO cTOJI0A B MPOOUpKeE,
OILICHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO TIOTPEITHOCTb

U3MEPEHHON (PU3NUECKON BEIIMUNHBI
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2.6.1.

N3mepenue nokazarens
MIPEIOMIICHUS
TTOCKOIMAPAIIIETLHOM

MJIACTHUHBI (TPAKTHKYM )

JIyud cBeta. OTpakeHue CBETA.
3aKOHBI OTPAKECHUSA CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
peIOMIICHHS cBeTa. AOCOIIOTHBIN
MOKa3aTeib MPEIOMIICHHUS.
OTHOCHTEILHBIN MOKA3aTeIb

MPEJIOMIICHUS

Onepuposams nowsamusAmMu: Iy4 CBETa,
OTpakeHHE CBETA, MPEIIOMIICHHE CBETA,
a0COJIFOTHBIM M OTHOCUTEIIbHBIN
1O0Ka3aTelb MPEJIOMIICHHUS.

Ymems popMyarpoBaTh 3aKOHBI
OTpaXKeHHUS CBETA, 3aKOHBI
IPEJIOMJIEHUS CBETA, COOMPATh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpugooumys npumepsbl ONTUIECKUX
ABJICHUH, B KOTOPBIX HA0JII01al0TCA
SIBIICHUS OTPAXKCHUS U MIPEIIOMIICHUS
CBETA.

Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoumb X011 y4deu

IIPU NPEJOMIICHUN CBETA

Ha MOBEPXHOCTH.

Hccneoosams n13MEHEHHE
HaIpaBJIeHUS JTy4a CBETa, MaIar0IIero
Ha OOKOBYIO MOBEPXHOCTh
IUIOCKOMapaslieIbHON TIACTUHBI,

B 3aBUCUMOCTH OT yTJIa IMaJICHUA
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2.6.2 H3mepeHue nokasarens
IPEIOMIICHUS] TPU3MBI
10 MUHUMAaJIbHOMY YTy
OTKJIOHEHHUS JIa3€pHOTO

ay4a (IpaKTUKYM)

[IpenomiieHue cBeta. 3aKOHBI
IPEIOMIICHHS cBeTa. AOCOIIOTHBIN
MTOKAa3aTeJb MPEJIOMIICHHUS.
OTHOCHTEILHBIN MOKA3aTelb
npenomienus. [Ipusma.

[Ipenomnsromumii yros npu3msl

U UHMepnpemuposams MOITYYECHHBIE
pE3yJIbTaTHI.

Onpedensimb NOKA3aTENb IPEIOMIICHHS
MaTepHalIa IJI0CKONapauIeIbHON
IUTACTUHBI, OLICHUBATh A0COJIOTHYIO
Y OTHOCUTEBHYIO ITOIPEIIHOCTD
U3MEPEHHOUN (PU3UUECKOI BEIUUMHBI.
Hcnonvzoeams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewams 3anaun Ha IpENIOMIIEHHUE CBETA
Onepuposams NOHAMUAMU:
peIoMJIEHUE CBETa, a0COIIOTHBIN

Y OTHOCUTEJIBbHBIN IIOKA3aTEelb
IIPETOMIICHUS, TPETOMIISIFOIAN YT O
IIPU3MBI.

Ymemw paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUS JIy4a TPEYrOJIbHOM
PaBHOCTOPOHHEN NPU3MOI1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsi ONTUIECKUX
npuOOpOB, B KOTOPHIX IPUMEHSIOTCS

IMPCIOMIIAIOIINEC ITPU3MBI.
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IIpumensme 3aKOHBI PEIIOMIICHUS
CBETA.

Cmpoums X011 Ty4el B TPEYroJIbHOU
PaBHOCTOPOHHEN MPU3ME B CITydae
IIPOU3BOJILHOTO HAITPABIICHUS TAJICHUS
Jy4a U B CIIy4a€ MUHMMAJIBHOTO yTJIa
OTKJIOHEHUS JIy4a.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHUS JIy4a TPEYrOJIbHOM
PaBHOCTOPOHHEW MPU3MOUN

OT HaIIpaBJICHUS MAJAIOLIETO JTyYya

U UHMepnpemupo8ams MOIYyYECHHbIE
pe3yabTaTHI.

Onpedensims 1O NOTYYEHHOMY
3HAYEHUIO MUHUMAJIBHOTO yIJjia
OTKJIOHEHHSI JTyda TPEYTOJIbHOU
PaBHOCTOPOHHEW ITPU3MOM MIOKA3ATEIIb
IPEIOMIICHHUS MaTepuasa IpU3MBbl,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIBHYIO MIOrPEIIHOCTh
U3MEpEeHHOM (pr3nyeckoi

BCIIMYHUHBI.
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2.7.1.

[Tpumenenue rpdekra
MTOJTHOTO BHYTPEHHETO
OTpasKeHUS

B U3MEPEHUSX (JICKIH)

1

ITonHOE BHYTpPEHHEE OTPAKEHUE.
[IpenenbHBIN yroa NOJHOTO

BHYTPEHHETO OTPAKECHHUS

Hcnonvszosams ipu3my, Ta3€pHYIO
YKa3Ky, TPAHCIIOPTHUP.

Pewams 3anauv 0 IpeIoMIICHUHN JTydei
B IIpU3Max

Onepupogams nousamuaAMU: TIOTHOE
BHYTPEHHEE OTPAKECHUE, IPEICIIbHBIN
YTOJI MOJIHOTO BHYTPEHHETO
OTPaKEHUS.

Ymems hopMyaupoBaTh yCiaoBHe
BO3HUKHOBEHUS MOJIHOT'O BHYTPEHHETO
OTPaKEHUS.

3namo GopMyIty, CBSI3BIBAIOIIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COTIOTHBIMU TTOKA3aTEISIMU
MPEITOMIICHUS CPEI.

IIpusooums npumepsi IPUPOTHBIX
SIBJICHUM U TEXHUUYECKUX YCTPOUCTB,

B KOTOPBIX HAOJIO1aeTCs
(mpuMeHsieTCs1) SIBJICHUE MTOJIHOTO
BHYTPEHHETO OTPaYKECHHUSI.

Pewams 3anauv Ha MOJIHOE BHYTPEHHEE

OTpakKeHHUE
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2.77.2. N3mepeHue nokazarens
PEJIOMIICHUS TIPU3MBI
C TIOMOIIBIO
HaOJIO/ICHHS yTia
MOJTHOTO BHYTPEHHETO
OTpaKEHUS

(IpaKTUKyM)

ITonHOE BHYTpEHHEE OTPAKEHNUE.
[IpenenpHbIN yroa NOJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepuposams NOHAMUAMU:
MPEJIOMIICHUE CBETa, AOCOJIFOTHBIMN

Y OTHOCHUTEJBHBIN IMOKA3aTEIb
PEJIOMIICHUS, TPEIOMIISIFOLITU I YTO
MPU3MBI, TIOJTHOE BHYTPEHHEE
OTpaXKEHUE, IPECIBHBIN YTOJI TOJTHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Ymemwb pacCUMTBHIBATH YTOJ OJIHOTO
BHYTPEHHETO OTPa’KE€HUS, COOUPAThH
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsi ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS
MPETOMIISIFOLINE TPU3MBI

Y HCTOJIb3YETCS SIBJIEHUE MOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Cmpoums X0 Jiy4a B TPEYTrOJIbHOMN
MPU3ME C YYETOM BO3MOKHOTO MOJTHOTO
BHYTPEHHETO OTPAKCHHUS JTyya.
lIpumensmo 3aKOHBI MPEITIOMIICHUS
CBeTaA.

Hccnedosams yciioBus, Ipu KOTOPBIX

MO>KHO HaOJII0/1aTh NIOJIHOE BHYTPEHHEE
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2.8.

[TpoBepka hopmyisl
TOHKOM JIMH3BI

C TIOMOIIIBI0 METO/Ia
napajjiakca,
MIPUMEHEHHOTO

JUTSL OTIpEICTICHUS

Cobupatomue TuH3bL. ToHKas

JINH3Aa. (DOKYCHOG PacCTOAHUC

1 ONITUYECKasl CHJla TOHKOW JIMH3EIL.

3aBUCUMOCTH (POKYCHOTO
PacCTOSTHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpa)KE€HUE JIy4a, UyIIEro
B TPEYT'OJIBHON IIPU3ME

U UHmMepnpemupo8ams MOITYyYECHHbBIC
pE3yJIbTaTHI.

Onpeodensame NOKa3aTeNb MPEIOMICHUS
MaTepurala MpU3Msl 110 U3MEPEHHBIM
napameTpam, pu KOTOPhIX HAYMHAET
HAO0JII01aThCS OJTHOE BHYTPEHHEE
OTpa)kKE€HUE JIy4a B IIpPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
MOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvszoeams pu3my, Ta3€pHYIO
YKa3Ky, JINHEUKY.

Pewams 3agaun 0 NOJIHOM BHYTPEHHEM
OTPAKEHUH JIyUEH B IPU3MaxX
Onepuposams NOHAMUAMU: TUH3A,
TOHKas JINH3a, COOMparolas J1uH3a,
rJIaBHasi U TOOOYHASI ONTHYECKAs OCbh,
dokyc, HOKyCHOE pacCTOsSHUE,
(okanbHas IOCKOCTb, ONTHYECKAs

cuiia, IornepeYHoC yBCINIYCHUC,
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ITOJIOKCHU A

M300paKeHUs

(mpakTHKyM)

Y OTHOCHUTEJILHOTO MTOKa3aTems
npenomieHus. Gopmyiia TOHKON
JIMH3bI. Y BEJIUUCHHUE, JaBACMOEC

nuH30M. [Tapamrakc

napasuiakc.
Ymems 0OBACHITH CYUTHOCTD
napajiiakca, 3almruchbiBaTh Gopmyiy,
BBIPAXKAIOIIYIO 3aBUCUMOCTh
(hOKYCHOTO pacCTOSHUS TOHKOH
cepruecKoi JMH3bI OT €€ TEOMETPUU
¥ OTHOCUTEJIBHOTO MOKa3aTes
IpeNoMIICHUS, a TakkKe GopMyITy
TOHKOM JIMH3BI, COOUPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsvl napajiakca,
ONTHYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS] COOMPAIOIIIHE JINH3HI.
Ipumenamos GopMyy TOHKOH JHH3BIL.
Cmpoums X0 pa3IUYHBIX JTy4deu

B TOHKOM coOuparoniei JInH3e.
Hccnedosams BO3MOKHOCTD
npuMeHeHus 3 Pexra napaniakca
TUTS OTIPEJICIICHHS TTOJIOKECHUS
U300paKEHUS UCTOYHHUKA CBETA

C MaJIOl CBETUMOCTBIO, TIOJTYYEHHOTO

C TIOMOTIIHIO COOMPATOIIEH JINH3BI
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2.9.

N3mepenue pokycHOTo
pacCTosIHUS
pacCenBaroOIIECH JTUH3bI

(mpakTUKyM)

PaccenBaromye TMH3BL

Tonkas nmuna3a. DokycHoOE
pacCTOSIHUE U ONTHUYECKas CHUJIa
TOHKOMU JIMH3bI. POpMyJIa TOHKON
JIVH3BI.

Xon ny4da, IPOIIEAIETO JIUH3Y
10J1 TPOU3BOJILHBIM YTJIOM

K €€ TJIAaBHOU OITHYECKOM OCH.

U UHmMepnpemupo8ams MOTy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensimob HOKYCHOE pacCTOSHUC
coOuparoie JIMH3bl HA OCHOBAHUH
pe3ybTaTOB SKCIIEPUMEHTOB

0 HAOJTIOICHUIO TTapajlylakca
N300paKeHHsI TOYCUHOTO UCTOYHUKA
CBETa, OLICHUBATh a0COJIOTHYIO

U OTHOCHUTEJIbHYIO MOTPEIIHOCTh
U3MEPEHHOM (PU3UUECKOI BEIUUMHBI.
Hcnonvzoeams cOOMPAIOILYIO TUH3Y,
ONTUYECKYIO CKAMBIO.

Pewams 3anaun Ha TOHKHE
coOMparonIue JIMH3bI

Onepuposams nNOHAMUAMU: TUH3A,
TOHKas JINH3a, pacCeUBaloIIas JUH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
U300paxeHue.

Ymems 3anuceiBaTh HOpMyITy TOHKOU
JIMH3BI IJIS CTy4asi pacCeuBaroIIeh
JIMH3bI, COOUPATh IKCTIEPUMEHTAILHYIO

YCTaHOBKY, ITOJIy4aTh AEMCTBUTEIBHOE
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[TocTpoenune n300paKeHU TOUKHU
Y OTpe3Ka NpsiMOi B COOMPAIOIITUX
Y PAaCCEHBAIOIINX JIMH3aX

N UX CUCTCMax

U300paKEHHE B PACCEUBAIOIICH JIMH3E
IIyTEM CO3JIaHHSI C TIOMOILIBIO
coOuparoiet TMH3bI MHUMOTO
MCTOYHHUKA JIJI1 PACCEUBAIOIIEH JTMH3BI.
IIpusooums npumepst ONTUIECKUX
prUOOPOB, B KOTOPBIX IPUMEHSIOTCS
pacCcenBarOIINE JTUH3bI U CUCTEMBI JINH3.
Ipumensmob popmMyTy TOHKOM JTUH3BI
CJIy4asi pacCEUBAIOILECH JIMH3BI.
Cmpoums X0 pa3INYHbIX JTy4deu

B TOHKOW pacCEUBAIOIIEH JINH3E,
U300paKEHHUE TOYKU U OTPEe3Ka MPAMOn
B COOMPAIOIIUX U PACCEUBAIOIITUX
JMH33X U UX CUCTEMaX.

Hccneoosams xop tydet

Yepes3 pacCEenBAIOILYIO JINH3Y,

a TaK)Ke B CUCTEME, COCTOSIIIEH

13 coOMparolIeil U paccerBaroLIe JIMH3
IIPU UX Pa3TMIHOM B3aUMHOM
PaCIIONIOKEHUU U UHMEPNPEMUPO8ams
MOJIYYEHHBIE PE3YIbTATHI.

Onpeodensimeb GOKYCHOE PACCTOSTHHUE

92



2.10 OmnpeneneHue AJIUHBI
BOJIHBI JIA3€PHOTO
U3JTyYCHHUSI C TTOMOIIBIO

cxembl FOHTa

(IpaKTUKyM)

Nurepdepenus ceera.
KorepeHTHbIE HCTOUYHUKM.
VYcnoBust HAOIIOACHUS
MaKCMMYMOB ¥ MHHHIMYMOB

B HHTEP(PEPEHIIMOHHON KapTHHE

OT ABYX KOI'€PCHTHBIX HCTOYHUKOB.

pacceunBaroIIeH TUH3bI HA OCHOBAHUH
pPe3yJbTaTOB SKCIIEPUMEHTOB T10:

1) HAOIIOACHUIO IEHCTBUTCILHOIO
H300pakeHusl, 1aBaeMOro
pacceuBarolIeH JINH30M;

2) HaOMIOAEHUIO PACXOISIIETOCs
CBETOBOI0 My4Ka, 00pa30BaHHOIO
paccenBarolIeil TMH30M; OIICHUBATH
a0COJIFOTHYIO U OTHOCHUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHON (hU3NUECKOM
BEJINYUHEL.

Hcnonvzosams coOOUPaOILyIO

Y PACCEUBAIOIIYIO JTUH3Y, ONITHYECKYIO
CKaMbIO.

Pewamv 3agaun Ha TOHKHE
paccerBaroIIye JTUH3bI

Onepupogams NOHAMUAMU.
uHTEpPEpEeHIIMS, UHTEPPEPEHIIMOHHAS
KapTHHA, KOT€PCHTHBIC HCTOYHHUKH,
uHTep(EepeHIIMOHHAS CXeMa, CXeMa
IOHnra.

Ymems 3anuchIBaTh yCIOBUSA
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HpI/IMCpBI KIIACCHUYCCKHUX

UHTEP(PEPEHITMOHHBIX CXEM

HaAOJII0ICHHS] MAKCUMYMOB

Y MUHMMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
UCTOYHHUKOB, COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsi NPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOICTB,

B KOTOPBIX HaOII0AaeTCA
(MpUMeEHsIETCs ) SIBTICHUE
UHTEp(PEepeHIUN.

Ipumernsims ycinoBus HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPEPEHITMOHHON KapTHHE.
Cmpoums X0 «JTy4ei» U MOKa3bIBATh
Ha HEM Pa3HOCTh X0/a

B uHTep(epenimonHoit cxeme FOnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(HEePEHIIMOHHON KapTUHBI

IIPY Pa3TMYHBIX TEOMETPUIECKUX
napamerpax cxemsl FOHra.

Hccnedosams naTEPPEPEHITMOHHYIO
KapTUHY NIPU HAOTIOJCHUU
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Htoro no pazgeny

Pa3znen 3. KBantoBas ¢pusuka.

3.1.

N3yuenue criekrpa
CBETa Pa3IU4HbIX
UCTOYHUKOB

C IIOMOILBIO

TG paKIuOHHON

peleTku (MPaKTUKYM )

19

Hudpakuus ceTa.
JudpakunoHHas penierka.

Y cnoBue HaOMIOIEHUS TJIaBHbBIX
MaKCHMYMOB IIpH MaJICHUU
MOHOXPOMATHYECKOIO CBETa

Ha TU(PAKIMOHHYIO PELIETKY.

uHTEep(DEPEHINH C TOMOIIIBIO CXEMBbI
Onra u unmepnpemuposams
MOJIyYCHHBIE PE3YJIbTATHI.

Onpeoensams NMHY BOJHBI CBETA

0 pe3yibTaTaM HaOJtoIeHUS
UHTEP(HEePEHIIMOHHON KapTUHBI

¢ noMo1upto cxembl KOHra, onieHuBaTh
a0COJIIOTHYIO U OTHOCUTEJIbHYIO
HOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJIMYMHBI.

Hcnonvzosams nazepHylo yKasKy,
pYJIETKY, a Takxke Pombry, OyinaBKku

¥ HUTKY JUTsI peanu3anun cxemsl FOHTa.
Pewamy 3a1aum Ha ABYXBOJIHOBYIO
uHTEp(PEepeHITUIo

Onepuposams NOHAMUAMU:
nudpakiys, TuppakiMOHHAs peieTKa,
($hOTOH, ypOBEHb SHEPTUU ATOMA,
U3ITy4eHUE U TIoTJomenune poroHa,
CIIEKTP U3JTYyUYEHUS, CHEKTPOCKOII.

Ymems 3anuceIBaTh yCIOBUS
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N3nydenune u norioumeHue
(hOTOHOB IMpH Mepexo/Ie aToMa
C OJIHOTO YPOBHS SHEPTUU

Ha Ipyrou. BUIbI CIEKTPOB.
CrnexTpockor

HaOJI0ICHUS TTIABHBIX TUGPAKIIMOHHBIX
MaKCUMYMOB TIpHY TTaJICHUU
MOHOXPOMATHYECKOIO CBETa

Ha AUPPAKIMOHHYIO PEIIETKY, YCIOBHUS
U3ITyYEHHUsI U MOTJIONICHUS (JOTOHOB
IIpU MIEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPTUU Ha JPYTroi, coONpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY.
I1Ipusooums npumepsvl TMHERIATHIX,
MOJIOCATBIX U CIUIONTHBIX CIIEKTPOB
U3ITYYCHUS], TEXHUIECKUX YCTPOICTB,
B KOTOPBIX TPUMEHSIOTCS U3ITYICHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HAOIIOACHUS
TJIaBHBIX AUPPAKITHOHHBIX
MaKCUMYMOB TP TTaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TUGPAKIIMOHHYIO PEIIETKY.
Cmpoums X011 «IJTy4ei»

IPY UX HOPMAJILHOM TaJICHUN

Ha TU(PAKIHOHHYIO PEIIETKY

Y TI0KAa3bIBaTh HA HEW PA3HOCTH XO/A.

Dopmyaupoeams TUNIOTE3Y O BUJIE
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CIIEKTPOB U3JIyYEHUS UCTOYHUKOB CBETA
Pa3HOU NPUPOLBI.

Hccneoosams ONITUYECKHUE CTIEKTPHI
U3JIyYEHUS UCTOYHUKOB CBETA pa3HOU
IIPUPOJIBI U UHMEPNPEMUPOBAMb
MOJIYYEHHBIE PE3YIbTATHI.
Onpeodensms IIVHBI BOJH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yibTaTaM HaOIIOeHUS
Tu(GPaKIIMOHHON KapTUHBI,

JTaBaeMou TudPaKIMOHHOMN PEIIECTKOM,
OIICHUBAThH A0COJIOTHYIO

Y OTHOCUTEJIBLHYIO TOTPEITHOCTh
U3MEPEHHOH (PU3UUECKOM

BEJTUYMHBI.

Hcnonvzosams nmubpakiinoHHYIO
pemeTky, poHapse ¢ Jammoun
HaKaJIMBaHMsI, CBETOAMOIHBIN (hOHAPb,
ra3opa3psaHylo JaMity, 1uadparmy,
MEPHYIO JIEHTY.

Pewams 3a1auu o0 maJieHUN CBETa
Pa3JIMYHOrO CIIEKTPATIBHOTO COCTaBa
Ha JTU(PaKIIMOHHYIO PEIIETKY
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3.2.

Hccnenosanue
3aBHUCHUMOCTH
MHTSHCUBHOCTH
CBCUCHHS CBETOJIMOJIA
OT CHJIBI POTEKAKOIIETO

4Cpe3 HETO TOKa

(mpakTHKyM)

CBGTOI[I/IOI[, HNHTCHCUBHOCTD

U3ITy4eHust, POTOH, IIEKTPOH

Onepuposams noHamusmu.: CBETOINO,
p-n-miepexo, MEeKTPOH, JAbIpKa, (POTOH,
UHTCHCUBHOCTD U3TYUYCHHUS.

Ymemb 00BACHATH B YIIPOLLIEHHOM BUJE
IIPUHLIAI IEUCTBUSA CBETOAMO/A,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumys npumepsvl IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUNIOTE3Y O XapaKTEpe
3aBUCHUMOCTH UHTEHCUBHOCTH
U3ITyYEHHUS CBETOJIMO/IA OT CHIIbI
IPOTEKAOLIETO YEPE3 HETO TOKA.
Hccnedosams 3aBUCUMOCTD
MHTCHCUBHOCTH U3ITyYEHUS CBETOINO/IA
OT CHJIbI MPOTEKAIOILIETO YEPE3 HErO
TOKA U UHMePNPemuposamy
HOJTyYEHHBIE PE3YIbTaThI.

Cmpoums TpauK 3aBUCUIMOCTH
WHTCHCUBHOCTH M3ITyYEHUs CBETOINO/1A
OT CHJIBI IPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOFOTHBIX
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3.3.

Ha6monenue
n30UpaTeIHbHOCTH
BHYTPEHHETO
dboTorddexTa K JIrHE

BOJIHBI CBE€Ta

(IpaKkTUKyM)

CBeToHn0I, ”THTEHCUBHOCThH
U3ITydeHusi, POTOH, IEKTPOH.
DHeprusi 1 UMNyJbC (HOTOHA.
®doT03¢heKT. 3aKOHBI
dbotorddexra. YpaBHeHUE
Oiiamrerina 115 poTodddekra.

«Kpacnas rpanuna» dhotosddexra

MOTPENIHOCTEN U3MEPSIEMBIX
(U3UIECKUX BEIMYHH).

Ipumenams ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYMH JIPYT OT JIpyra.

Onpeodenamp XapakTep 3aBUCUMOCTU
MHTCHCUBHOCTH U3ITyYEHUS CBETOINO/IA
OT CHJIBI TIPOTEKAIOIIETO Yepe3 HETO
TOKA.

Hcnonv3o6ams CBETONOM, TIOKCMETP
(u1 cMapTPOH C TaTUYUKOM
OCBEIICHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHMs (MM HCTOYHUK MTOCTOSITHHOTO
HaNPSDKEHUS, pEOCTaT U MyJIBTUMETD)
Onepuposams noHamusmu: CBETOINO,
p-n-Tiepexo, MEKTPOH, JbIpKa, GOTOH,
UHTEHCUBHOCTh U3JTy4YECHHUS,
boTorPexT (BHEIIHUI U BHYTPEHHHUIA ),
($OTOTOK, «KpacHasi TPAHUIIA»
dboTodddekra.

Ymemwb 00BACHATH B yIPOIIEHHOM BUIE

MIPUHINI JEUCTBUS CBETOANOA,
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dbopmynupoBaTh 3aK0HbI hoTodhDeKTa,
3alKUChIBaTh ypaBHEHHE DWHILITEHHA
st pororddexra u hopmyny

JUISL «KpacHOM TpaHuiibDy potodddekra,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHKE.
Ipumensamo 3axoHbI hoTOdDPEKTa,
ypaBHEHHUE DUHIITEHHA

st potoadpdexra, popmyny

JUISL «kKpacHOM rpaHuiiby Gororddexra.
Dopmynuposams TUTIOTE3Y

00 yCITOBUSIX BOSHUKHOBECHUS
BHyTpeHHETO (hoTodhdekTa

IIPY TIaJICHUU Ha CBETOIMO]] CBETOBBIX
BOJIH Pa3HOM JIJIMHBI.

Hccneoosams siBeHNe BOSHUKHOBEHUS
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
U3YYHB 3aBUCUMOCTH CHJIBI (JOTOTOKA

B OCBEII[a€MOM CBETOMO/IC

OT HANPSHKEHUS Ha APYroM CBETOIAHO/IE,
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BBITTOJIHSIOIIIEM POJIb HCTOYHUKA CBETA
U uHmMepnpemupo8ams MOITyYCHHbBIE
pe3yabTaThl.
Onpeodensms yCIOBUE BOSHUKHOBEHUS
(hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEIICHUHU
€ro CBETOJMOJO0M C JJIMHOM BOJIHBEI,
MEHBIIIEN WJIM PABHOM JIJIMHE BOJIHBI,
Ha KOTOPYIO paCCYUTaH OCBEIIaeMbI
CBETOJIMO/).
Hcnonv3oeameb CBETOAUOBI PA3HBIX
1IBETOB (KpacHbIEC, 3eJICHBIC U CHHHUE),
71a060paTOPHBIN OJOK MUTAHUS,
MYJIBTUMETP.
Pewams 3anaun Ha potord ekt

Uroro no pazaeny 5

OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOI'PAMME
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