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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AEsTeNbHOCTH «OCHOBBI
bu3MYecKoro ’KcIepuMeHTa» (fajgee — mporpamma) paspaboTaHa B COOTBETCTBUHU
c TpeboBaHUSIMU (eJepaTbHOr0 TOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero oomero ooOpaszoBanus (gamee — ®IOC COO) [1, 2] u HampaBieHa
Ha OpraHu3anuio OOy4YeHHS B (PU3NKO-MATEeMATHYECKOM NpPOQUIC B COOTBETCTBUU
c TpeOoBaHUSMHU (enepanbHOl 00pa30BaTENbLHON MPOrpaMMBI CPETHETO OOIIEro
obpazopanus (OOIT COO) [3].

Peanuzanmst mporpaMMbl MOKET COJICHCTBOBATH JOCTHKEHUIO 00YJAFOIIIMMHUCS
IaHupyeMbiX  pe3yiabraToB  ocBoeHuss DOII COO, pa3BUTHIO JTUYHOCTHU
oOyJarommxcs, (OPMHUPOBAHUIO M YJOBJICTBOPEHHIO WX COIHMAIBHO 3HAYMMBIX
MHTEPECOB W TOTpeOHOCTEH, caMopeaau3aliu OOy4aroluXcsi depe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTH. OTHON M3 BO3MOXHBIX ()OPM peai3aIiiy MPOrpaMMbI
SBISIETCS  KpyKOK. [IporpaMma MOXET pealu30BBIBAThCS — 00pa3oBaTeIbHON
opraHu3anueldl CcamMoCTOSITEIBHO JIMOO HAa OCHOBE B3aUMOJECUCTBHS C JIPYTUMU
OpraHu3alysIMH, OCYIIECTRISIOMUMH 00pPa30BaTEIbHYIO ACSTEIBHOCTb.

[Iporpamma kypca BHEYpOUHOH JAesITeNbHOCTH «OCHOBBI (HU3UUECKOTO
SKCIIEpUMEHTa» TpeAHazHadeHa 11 peanusauuu B 10-11 kimaccax u HampaBiieHa
HAa  JOCTHXKEHHUE  COOTBETCTBYIOIIMX  PE3yJbTATOB, chOpMyITHPOBAHHBIX
B (denepanbHOil pabodeil mporpamme 1o y4deOHOMY Tipeamery «Duszukan
(yrinyOneHHBIN YPOBEHB).

[Tpu uzydyenun GpuU3MKU Ha YyriIyOJICHHOM YPOBHE peau3alvs 3TUX MPUHIUIIOB
0asupyercs Ha HCIOJIB30BAHUHM CAMOCTOSITEIBHOTO YYEHWYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCJIE, paboThl (QU3NYECKOro mpakTukyma. llpu sToM
noa paboTamMu MpaKTHUKyMa MOHUMAETCS CaMOCTOSITEIHLHOE MCCIEeIOBAaHUE, KOTOPOE
IPOBOJUTCA IO PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOro BuAa Oe€3 MOILIaroBoif
WHCTPYKIMHU. B pe3ynprare obecrieunBaeTCsl OBIQJICHHE O0yUYAIOMUMUCS YMEHUSIMHU
MIPOBOJIUTH NPSIMbIE Y KOCBEHHBIE M3MEPEHUSI, MCCIIEI0BATh B3aUMHBIC 3aBUCUMOCTH
IBYyX (U3MYECKUX BEITUYMH WU OCYIIECTBISTH TOCTAHOBKY OIBITOB TIO TIPOBEPKE
NPEJIOKEHHBIX TUIOTE3. Bece 3TO crmocoOCTBYeT AOCTHKEHUIO OJTHOM M3 OCHOBHBIX
neneil n3ydeHus (GU3MKKA Ha YPOBHE CPEIHETO OOIIero oOpa30BaHUs — OBIAJECHUIO
OOyJarOMMMHCS METOJJaMUA  CaMOCTOSATEIBHOTO IUIAHUPOBAHUS W TMPOBEICHHUS
(u3HUECKUX HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIPETAud HHPOPMAIIUU, OTIPEICTICHUS

JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa.



AKTyaJIbHOCTh ~ peaju3aluy JaHHOM  INPOTPaMMBbl  ONPEAEISIETCS  TEM,
YTO €€ OCBOCHHE TMI03BOJSET OOyYaromMMCS Ha NPAKTUKE O3HAKOMMTHCS
C pa3IMYHbIMH (PU3NYECKUMHU SIBIICHUSMH, SKCIIEPUMEHTAJIbHO HU3YUYUTh PA3TUYHbIE
¢u3znueckre 3aKOHOMEPHOCTH, YIJIyOUTb CBOM TEOPETHUYECKUE 3HAHUS, Pa3BUTh
UMEIoIMecs M IPUOOPECTH HOBBIE MPAKTHUECKHE YMEHHMS U HaBBIKM B 00JacTU
IUIAaHUPOBAHHUS, TOJATOTOBKH, MPOBEACHUS, aHAIM3a U MHTEpIpEeTauuu (PU3n4ecKoro
DKCHEPHUMEHTA.

[Iporpamma naet oOydaromUMCS BO3MOKHOCTh NMPHUOOPECTH MPAKTUUYECKUN
OMBIT PaboThI C JaOOPATOPHBIM 000PYIOBAaHUEM, OBJIAJETh KOHKPETHBIMU ITpHeMaMu
UCCIIEIOBATENbCKON  JAESATENIbHOCTH  HAayMHAIouero (usmka-3KCrnepuMeHTaTopa,
c(hOopMHPOBaTh HABBIKKM OLIEHKHU MOTPEIIHOCTEN pe3yabTaTOB U3MEpPEHUsT PUINYECKUX
BeauuuH. Peanmuzanms nporpaMMbl  co3/laeT  yCHoBUS A (POpMUPOBAHMS
y 00y4aronuxcsi HeCTaHAAPTHOTO KPEaTUBHOI'O MBILIUICHHS, COJEHCTBYET Pa3BUTHUIO
UHAUBUAYATBHOCTH  CYXICHUH, (GOPMHPOBAHUIO  KYJIbBTYpbl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHHUSI U CBOOO/IBI €TI0 BHIPAXKECHHS.

[Iporpamma MokeT OBITH BOCTpeOOBaHa OOYYAIOMIUMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIIYOJIIEHHOMY U3YYEHUIO (U3UKU U MATEMATUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX MIKOJbHUKOB IO (PU3UKE, B paMKax KOTOPHIX MPEAYCMOTPEH
NPaKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTebHbIC, HO U BOCIUTATEIIbHbBIE
LEIH, TOCKOJBbKY COOTBETCTBYET HJIEE DSKOJOTM3allMM U UJee NPHUKIAIHON
HAIIPaBJIEHHOCTH, KOTOPbIE, B YHUCJE JPYTHX HUIEH, TOJIOKEHBI B OCHOBY Kypca

¢uzuku, nzydaemoro Ha crynernu COO.

BapuanTsl peajm3auuu nporpaMmMbl 4 GopMbI IPOBEACHHUS 3aHATHI

Peanuzanmst mporpaMmbl  MpeAmnofiaraeéT CoOYETaHHWE pa3IWyYHBIX  (popm
IpyNIoBoid palboThl (CIylIaHUE JIEKUUM, AUCKYCCHS, MOHTaX SKCIEPUMEHTAJIbHBIX
YCTaHOBOK, MPOBEACHNE (DU3NIECKUX U3MEPEHHH MTO/T PYKOBOJICTBOM TIPETIOIaBaATEs )
U WHAUBUAYaTbHON palOOThl (BBITIOJHEHHE CAMOCTOSTENBHBIX pabOT W paboT
MpaKkTHUKyMa, 00padoTKa M MHTEpHpeTalus pe3yJbTaToB (PU3NYECKUX U3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh y 00YJAIONINXCS, C OJTHON
CTOPOHBI, HABBIKM BOCIPUATHS HOBOM HHGOpPMALMU TpPU Pa3TUYHBIX (dopmax
ee MoJauu, a C JPYyroil CTOPOHbI — AKTUBHOCTh, CAMOCTOSITEILHOCTh U TBOPUYECKOE

Hayajio. B menom peanuszanus JaHHOM MPOTPAMMBI  JOJDKHA TOJIOKUTEIBHO



CKa3bIBAThCSl KaK Ha AaKTyaJM3allMM 3HAaHUH, YMEHUH M HaBBIKOB O0YyYaroUIUXCs
B paMKax UX MpeanpodeccuoHaIbHON TEXHOIOTUUECKON (MHKEHEPHOI) TOATOTOBKH,
TaK U Ha COIIMAIBHOM ()OPMHUPOBAHUH JTUYHOCTH 00YyYAIOLIUXCS.

[Iporpamma Kypca paccuntana Ha 68 yacoB, B paMKax KOTOPBIX PEyCMOTPEHBI
Takue GopMbI padboT, KaK JEKIUH, CAMOCTOSATEIbHbIE pa0OThl U pabOThl MPAKTUKYMaA.
B xoxe camocTosiTenbHBIX pabOT oOydarouiudecss Moj KOHTPOJEM MpernoaaBaTelis
3aKpEIUISIOT HOBBIE 3HAHUS, OTPA0aTHIBAIOT ONpEACIEHHbIE YMEHUS U HaBbIKU. PaObOThI
OpaKTUKyMa  MOJAPa3yMEBAIOT  CaMOCTOATENbHOE  pelleHHe  00ydarouuMucs
HKCIIEPUMEHTANIBHBIX (U3HUECKUX 3a4adu. Temarnka paboOT MpakTUKyMa U TOPSIOK
UX CJIEZIOBAaHUS COOTBETCTBYIOT CTPYKTYpPE TEMATUUECKOT0 IJIAHUPOBAaHUS (eiepaTbHON
paboueil mporpaMMel 1o yuebHomy npeamety «Dusrkay (yriayOneHHbI YPOBEHb).

[Iporpamma paccuMTaHa Ha peaju3alMI0 B TEUEHUE JIBYX JIET OO0ydeHus
B 1011 kxnaccax mpu TPOBEJACHUHW 3aHATHH OIWH pa3 B Hemento odbemom 1 yac
kaxaoe. [lo ycMOTpeHHIO yuyuTenss MOPSAIOK CIEIOBAaHUSA 3aHSATHI MOXET ObITh
MU3MEHEH, & HEKOTOPbIE MOTYT OBbITh UCKITIOUYEHHBI.

JlomyckaeTcst peanu3aiys 4acTH MPOrpaMMbl B TEYEHHE OJTHOTO y4eOHOT0 roja —
st obyyaronuxcsi Toapko 10-ro unu Tosbko 11-ro kimacca. OHaKO B 3TOM cllydae
npu pabore ¢ obywaromumucs 11-ro kjacca peKOMEHIyeTCsl HauMHATh U3JI0KEHUE
yu4eOHOrO MaTepualia ¢ TPOBEIACHUS 3aHATHI, HaNpaBIEHHBIX HAa OCBOCHHUE
00yJaroIMUMHCSI OCHOBHBIX IIPUEMOB U METOJ0B 00paObOTKH pe3yJIbTaTOB (PU3HIECKUX
U3MEPEHHI W OILEHKHM MorpemHocTei. Jus »Toro pekomenayercs: 1) mpoBecTH
B Kiacce 3aHaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1ath Ha 10M
BoInoHeHue 3aaannii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro kiacca; 3) B qanbHerIeM
cienoBaTh nporpamMMme l1-ro kiacca, MCKIOYMB U3 HEE, 10 YCMOTPEHHUIO YUYMUTENs,
Kakue-nmuoo Tpu 3aHsaTHs (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moxHo Taxke ocBoeHre o0ydaromumucs 11-ro kmacca moHoN mporpaMmbl
IIPY YCJIIOBUM MPOBEAECHUS 3aHATHM J1Ba pa3a B HEAEIO 00bEMOM 2 yaca KaxkJ10€.

Psan pabGor mpakThkymMa (Ha YCMOTpEHHE YYHTENsi) MOXKET OBbITh 3ajJaH
oOyyarouMcsi Ha JOM JUIsl CaMOCTOSTEIbHOTO BBIMOJIHEHHUS C MOCIEAYIOUUM

KOHTPOJICM U O6CY)KI[CHI/ICM IMOJYUYCHHBIX PC3YJIbTATOB.

B3aumocss3b ¢ (peaepajibHON padoveil MPOrpaMMou BOCIIMTAHUSA
[Iporpamma pazpaboTrana ¢ yderoM pexkoMmeHAanui ¢enepanbHol paboueit
MpOorpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YYUTHIBAET NICUXOJIOTO-TIEAarOTHYECKUE

0COOEHHOCTU COOTBETCTBYIOIIEH BO3PACTHOM KaTeropuu 00y4aromuxcs.



[IporpaMma COOTBETCTBYET TAaKUM LEJISAM BOCIUTaHUS OOYyYarOLIUXCS,
KaK pa3BUTHUE JINYHOCTH, CO3/IaHUE YCIOBUM NIl CAMOOIIPEACIICHNUS U COLUATN3ALUU.

[IporpaMmma  COHEWCTBYET PEMIEHUIO CIEAYIOIIMX  3a1a4  BOCIIMTAHUS
OoOy4YaloIUXCs: YCBOEHUE 3HAHWM, HOPM, JyXOBHO-HPAaBCTBEHHBIX LEHHOCTEH,
TpaaULIUNA, KOTOPBIE BEIPa0OTANIO pOCCUICKOE 00111eCTBO; (HOPMUPOBAHKUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIIEHMM K ATUM  HOpMaM, LEHHOCTSIM; MpUOOpEeTeHHUE
COOTBETCTBYIOILLETO 3TUM HOpPMaM, LICHHOCTSM, TPAJULUSAM COLMOKYJIBTYPHOTO ONbITA

MOBEJICHUS, OOIICHUS, MEXIMYHOCTHBIX M COLMAJIBHBIX OTHOIICHUM, TPUMEHECHUS
NOJyYEHHBIX  3HAHWUW;  JOCTUKEHHE  JIMYHOCTHBIX  pE3yJlbTaTOB  OCBOEHUS
oO1eo6pa3oBarenbHOl nporpaMmbl 1o ¢usuke B coorBercTBUu ¢ GI'OC COO.

[IporpamMma cOOTBETCTBYET CIEAYIOUIMM OCHOBHBIM HAIPABJICHUSIM BOCIIUTAHMUSIL.

1) TpynoBoe BOCIHTaHHWE — BOCIHTAHUE YBaXCHHS K TPYAY, TPYIAIIHAMCS,
pesynbrataMm Tpyaa (CBOEro MW JPYrux JIOJiel), OpHUEHTAIUs Ha TPYAOBYIO
JEeSTENBHOCTD, NOJTy4YEeHHE npodeccun, JMYHOCTHOE CaMOBBIpaYKEHHUE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJA€ B POCCHUICKOM OOIIECTBE,
JIOCTI)KEHUE BBIJAIOIIMXCSA PE3YJIbTaTOB B MPO(ecCHOHaIbHOM JeATeIbHOCTH.
LleneBbIMU OpHEHTHpPAMH SIBIAIOTCS: (OPMHPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TOJIyYeHHUIO NpodecCHOHANIBHOTO 00pa30BaHMs, HENPEPHIBHOMY OOpa30BaHUIO
B TE€UEHHE JKU3HU KaK YCIOBUIO YCHEIIHOW NMpodecCHOHAIBHOW M OOIEeCTBEHHOU
NEATeIbHOCTH;, TOHMMaHHUE CHelnupuKr caMooOpa3oBaHus W IMpodeccroHaTbHON
CaMOTIOJTOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIeCTBE,
TOTOBHOCTH YYHUTBCSI U TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUECHTUPOBAHHOCTD
HAa OCO3HAaHHBIM BBIOOP cdepsl NpodecCHOHATBLHON TPYMOBOH JESITEIHHOCTH
B POCCUICKOM OOIIECTBE C YUETOM JIMYHBIX JKU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOCH
CceMbH, 00IIECTBA.

2) Dkonornyeckoe BOCHHTaHUE — (DOPMUPOBAHHE IKOJOTHUECKOW KYIBTYPBHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOIICHUS K MPHUPOJIE, OKPYKAIOIIEH cpejie Ha OCHOBE
POCCUHCKUX TPaAUIMOHHBIX JYXOBHBIX I[EHHOCTEW, HABBIKOB OXpPaHbI, 3aIlUThI,
BOCCTaHOBJICHHSI MPUPOJIbI, OKpYyXaromen cpeasl. LleneBsIM OpHEHTHPOM SIBISETCA
OCO3HAHHWE HEOOXOAUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX U COLIMAJIBHBIX HAYK
Ui pa3yMHOTo, OEpeXJIMBOrO MPHUPONONOIB30BaHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LieHHOCTH HAYYHOTO MTO3HAHUS — BOCIIUTAHUE CTPEMIICHUS K IIO3HAHHIO Ce0sI

U JpYrux JoAei, mpupojsl U oOIlIecTBa, K MOJTYYEHUIO 3HAHHM, KAYECTBEHHOTO



0o0pa30oBaHus C Y4E€TOM JIMYHOCTHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEM.
LleneBbIMM OpUEHTUPAMH SIBISIOTCA: (POPMHUpPOBAHUE JAESATENBHO BBIPAXKEHHOIO
[IO3HABATEJIBHOTO HHTEpeca B 00JIACTH (PU3MKH C YYETOM CBOMX MHTEPECOB,
CIOCOOHOCTEN, JOCTHXKEHUM; MOJIy4eHHE MPEICTaBICHUI O COBPEMEHHOW Hay4YHOU
KapTHUHE MHUpa, O JOCTWKECHHUSAX HAYKH M TEXHUKH, O 3HAYEHUM HAYKU B KU3HU
poccuiickoro oOuiecTBa, o0ecrneuyeHnn ero 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, ONpEAEICHUsI JIOCTOBEPHOM Hay4dyHOW HH(pOpMAaIIU
U KPUTUKH AHTUHAYYHBIX NPEACTABICHUI; pa3BUTUE U IPUMECHEHUE HABBIKOB
HAOJIIOICHNSI, HAKOIUJIEHUST M CHCTeMaTH3alud (PaKTOB, OCMBICICHUS OIBITA

B GCTCCTBCHHO-Hay‘IHOﬁ obiacTu IIO3HAaHUA, HUCCIIEeA0BaTEILCKOM ACATCIIBHOCTH.

Oco0enHocTH padoThI yUHTeJ s 110 IPOrpaMme

[Ipn peanmu3anmuu AaHHOW MPOTPaAMMBI 3ajladya y4YUTEIsl COCTOMT B TOM,
9TOOBI CO3/1aTh YCJIOBHS JUJII YCBOCHHUS OOYYAIOIIMMHCS HOBBIX 3HAHHH,
NPHOOPETCHUST MMM HOBBIX YMGHHW W 3aKPCIUICHHS HaBBIKOB, HEOOXOIUMBIX
IUTSL IPOBEICHUS PUBNIECCKUX IKCIIEPHUMEHTOB M aHATN3a TOJTyYSeHHBIX Pe3yIbTaToB.

Jliss pemieHust 3TOW 3aladdl HEoOXOJWMO HalIW4yhue B KaOuHeTe (QHU3UKH
00OpyIOBaHUS, KOMIUISKTYIOIIUX H PAaCXOAHBIX MaTepUAJIOB, TPEOYIOMIMXCS
VIS TIPOBEACHHUS CaMOCTOSTENBHBIX paboT W paboT mnpakTtukyma. IlepedeHb
npemaraeMeix  pabotr  chopmmpoBaH TakuM  0o0pa3oM, UYTO  IOATOTOBKA
K WX T[POBEICHUI0O HE JIODKHA BBI3BIBATH CYIICCTBCHHBIX 3aTPYAHCHUA —
BCE HEOOXOIMMOE I pealM3ald TPOTPaMMbl, KaK IMPaBWIO, JTHUOO HAXOJHUTCS
B KabuHeTe (hU3UKH, JTMOO JOCTYITHO B IIOBCEHEBHOM OBITOBOM OOHMXO/IE.

[lepen HayamoM 3aHATHI  YYUTENIO PEKOMEHAYETCS CaMOCTOATEIBHO
BHITIOJIHUTh BCE TEOPETUYECKUE 3aJaHUs, CAMOCTOSITEIbHBIE PabOTBHI U PabOTHI
MPAKTUKYMa, KOTOPBIE JODKHBI OYIyT BRIMOIHATH 00yJaromuecs. ITO 1acT YIUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOJKHBIE TEXHMUYECKHE TIPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJIBHBIC PE3YIbTaThl M3MEPEHUN U MX 00pabOTKH, KOTOpHIC
MOHAMOO0SATCA I JaJbHEUIIEH TMPOBEPKHM TMPABWIBHOCTH BBIMOJTHEHUS padoT
00yJaroIUMUCH.

[TockombKy ONHMM W3 TIABHBIX PE3yJbTATOB pabOThl yUWTENS B pPaMKax
BHEYPOYHOU JIEATEITLHOCTH SIBISECTCS TMIHOCTHOE PA3BUTHE OO0 YUAIOIINXCS, YIUTEIO
pPEKOMEHyeTCs TPU TMPOBEACHUU 3aHSATUN 1O TPOrpaMMe aKTHBHO YYacTBOBATh
B JIEATEIBHOCTH OOYyYaIOMUXCS, KOHTPOJIUPOBATh XOJ BBIMOJTHCHUS UMH

AKCHEPUMEHTAIbHON pabOThl, HAIpPaBIATbh U KOPPEKTUPOBATh HUX JEHUCTBUS,
7



CBOCBPEMEHHO  yKa3blBaTh HA  OMMOKM W  HEAOYETHl,  TOJCKA3bIBATh
U JICMOHCTPUPOBATH MPaBUJIBHBIC CIIOCOOBI BBIMOTHEHHUS TMPAKTHYECCKOW pPabOTHI,
00CYXITaTh IPUYHMHBI ¥ BO3MOJKHBIE TIOCTIEJICTBUS JAOMYCKaeMbIX OMroOoK. Bo Bpems
3aHATUN HEO00XO0IUMO MO/1ICP>KUBATh T00pOKETATEITHHYIO atMochepy
COTPYAHHYECTBA.

Yyuteno clemayeT yYdMTBIBaTh, UYTO JIOTHKA OCBOCHHSI  IPOTPAMMBI
mpenoaraeT MocieAoBaTeIbHOE M3yUYeHHE MaTepuana — CHadaja oOydaromiuecs
JOJI’KHBI OCBOUTH 0a30BBIC MTPUEMbI B METOBI MTPOBEICHUS (PU3NUCCKUX U3MEPEHUN
U 00pabOTKH TOJY4aeMbIX Pe3yJbTaTOB, a YXKE 3aT€M MPUMCHATh MX Ha MPAKTHKE
0 CXEME «OT TPOCTOr0 K CIOKHOMY». lloTomy mpuMepHasi cxema MpOBEICHUS
3aHITHH 110 TPOTPAMME MOKET OBITH CJICTYIOIICH:

1) oOBsICHEHUE TEOPETUICCKOTO MaTepraia 1o TeMe;

2) TMOArOTOBKA K BBINOJHCHHIO CAaMOCTOSTEIbHONW pabOThl WM PadOThI
NPaKTHKyMa — OOCYXKJCHHUE 3aJjaHus, YCTPOMCTBA SKCIECPUMEHTAIBLHOW YCTaHOBKH,
HEOOXOJIUMOTO TCOPETHYCCKOTO MaTepualia, TPHEMOB W METOJO0B TPSIMBIX
AKCIIEPUMEHTATBHBIX U3MEPEHHUH, CITOCO00B MX 00PaOOTKH U OLEHKHU MOTPEIIHOCTEN
U3MEpPECHUN;

3) mpoBeACHUE CaMOCTOSITEIbHON pabOThI WK PA0OTHI IPAKTHKYMa, KOHTPOJIb
NPaBIJILHOCTHU MPOBEICHUS U3MEPEHUH;

4) 0o0paboTka  TOJYYCHHBIX  OKCICPUMCHTAJBHBIX  JaHHBIX,  OIICHKA
MIOrPENTHOCTEM;

5) obOcyxaeHne pe3yabTaToB OOpPaOOTKH IMOJTYYEHHBIX DKCICPUMEHTAIbHBIX
JTAHHBIX ¥ MPOBEPKA WX MPABUILHOCTH.

B ciyuae HeXBaTKu BpeMEHH Ha PEaM3aIMIo B KJIacce MyHKTa 4 TaHHOW CXEMBbl
PEKOMEHIyeTCS  MPEAJIOKUTh  OOYYarOIIMMCSl  BBIIIOJIHUTH  COOTBETCTBYIOIINE
JEUCTBUSL JOMa, a MYyHKT S peanu3oBaTh B Hayale CIEAYIOMEro 3aHsTHS,
aub0 TPOBECTH HEOOXOAMMBIE OOCYXKJEHUS C OOydYalIUMHUCS B TOPSIKE

WHJMBUAYaIbHOU PAOOTHI.



COJIEP KAHUE KYPCA BHEYPOUHOH JESTEJIbHOCTH
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUN TPODUIb)»

10 KJJACC

3ansaTue 1. [lorpemiHoCTH B 3KCIIEPUMEHTE

Jekyua «llorpemHocty mnpsMbIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HMKHOBEHUS MOTPEIIHOCTEN, METOJbI X MUHUMHU3ALUHA U OLEHKHU.

Jekuyusa «IlorpemtHOCTH KOCBEHHBIX H3MepeHui». OOCyX AaroTcsi METObI
Y IPUEMBI OLICHKHU MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUH.

HUcnonvsyemvie mamepuansi.: [4], vacts 1.

3ansitue 2. OnieHKA NOrPelHOCTEel MPAMBIX U KOCBEHHbIX H3MepeHu i
Camocmoamenvnasn paboma «OUeHKA MOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUI

10 pe3yNbTaTaM NPSIMbBIX U3MEPEHU.

3anarne 3.  Ycpeanenwe — usMmepenumii.  CiuydyailHasi  NMOTrPeIIHOCTb.
Kunemarnyeckne uamMepeHust

Jexyusa «CaydaliHple OrPENTHOCTU». B COOTBETCTBUU ¢ YPOBHEM IMOJTOTOBKHU
0o0ydJaromuxcs U JOCTYITHBIM 000pYyAOBAaHUEM MOXET OBITh MPOBEJICHA OJIHA U3 JABYX
paboT MpaKTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTBIO CPEIHIO CKOPOCTh
JIBUKEHUS 3€PHBIIIKA MIIIeHA B OyTHIJIKE C BOJOM.

Obopyoosanue. IlmeHo, HamodHEHHas BOJOW IUTACTUKOBas  OyThUIKA
C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBomutcss cepus  IKCHEPUMEHTOB
10 U3MEPEHUIO C MOMOIIIBIO CEKYHOMEPA BPEMEHU POXO0KACHUS 3€PHBIIIIKOM MIIIEHA
B TOJIIE BOJBI HEKOTOPOTO (PUKCHPOBAHHOTO pPACCTOSHUS BIOJb BEPTHUKAIIH.
Boluucnsiercst cpeaHee BpeMsl  JIBIDKEHMS 3€peH. PaccuuThiBaeTcs  CpelHss
YCTAHOBUBIIASICA CKOPOCTh 3TOTO JBH>KEHUA. O1IeHUBAETCS] OTPEUTHOCTb.

Onucanue cxooiceti pabomvl NpaKMUKyMa: BCEPOCCUNCKAs OJUMIIHAAA

IIKOJIBHUKOB 110 (hu3MKe, peruoHanbHbIi dTan 2023 1., 3agada «IlimeHo u BI3KOCTH»

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobOepute yCTaHOBKY AJIA 3allyCKa IIapuKa B IOJET C HEKOTOpPOM
BBICOTBI C (DMKCHUPOBAHHOW T'OPU3OHTAJIBHOM HauajgbHOU ckopocThio. Mccnemyiite
3aBHCHMOCTh BEPTHKAJIbHOW W TOPU3OHTAIBHOW KOOPAWHAT IIApHUKa TMPH TOJETE.
Onpenenure CKOPOCTh IapUKa B HA4aJIe MOJIETA.

Obopyoosanue. CTanbHOM  IIApUK, IMYCKOBOE YCTPOMUCTBO  (OTpE30K
TFOMHHHAEBOTO TPOQIIIL, MAarHUT HEOJWMOBBINA, JIBa CTANbHBIX IIAPHKA), IITATHB
C JTanKO# 1 My(QTOH, MAJIAPHBIA CKOTY, PYJIETKa, KOMMUPOBaJIbHAs Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcss cOOpKa MyCKOBOM YCTaHOBKHU.
[IpoBoauTCS cepusi AKCIEPUMEHTOB TO 3alyCKy IIapuKa B TOJET U HU3MEPEHUIO
KOOpAMHAT MaJCHUS MapHKa OTHOCUTEIBHO TOUKU cOpoca. [1o momydeHHBIM TaHHBIM
paccuUMThIBaE€TCA HayaldbHasi CKOPOCTh MOJIETA [IapHKa.

Onucanue cxooicell pabomvl NpaKmMuKyma: MEXKIAyHApOJIHAs OJIUMIIUaAa

10 dKcrepuMenTanbHoi ¢usnke 2021 r., 3amaya «I[lymka» [11].

3ansaTue 4. [Ipocreiinue reomeTpudeckre U3MepeHnst

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIUHY MPOBOJOKHU
Y BHEIITHUH IMaMEeTpP UIJIbI, IIOIIAlb HAPUCOBAHHOM Ha JiucTe Oymaru Gurypsl, 00bem
opycka. O1eHuTe NOrpemHOCTH.

Obopyoosanue. IlpoBonoka, wuria oT mmpumna (CO CTOYECHHBIM OCTPUEM),
n3o0pakeHue (GUrypbl CIOKHOW (OPMBI Ha PA3IMHOBAHHOW KBajpaTaMu Oymare,
NEPEBAHHBIN OPYCOK, JIMHEHKA, ITAHT€HIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasiTCs M3MEpPEHUsT TOJIIKHBI IIPOBOJIOKH
MeTonoM psanoB. IIpoBoauTcs M3MEpEeHUe IUaMeTpa UIJIbl METOJOM MPOKATHIBAHMUSI.
[IpoBoauTcst M3MepeHue Tiomaan GUrypsl METOIOM TO/IcUeTa TUTOIIAAH 0 KJIETKaM
CeTKH u3BecTHOTro mara. [IpoBoauTcss usmepeHrue rabapuToB OpycKa U BBIUKCICHUE
ero oObema. OlneHUBAaeTCs MOrPEIIHOCTh HM3MEPEHHbIX BelW4yuH. l[IpoBoautcs

IIPOBCPKA IIPABUIBHOCTH U3MCPCHUA JUAMCTpPa UIJIbl C IIOMOIIbBIO IITAHI'CHIUPKYJIA.

3ansatue 5. I'padukm IKcnepuMeHTAJbHBIX 3aBucuMocTteil. I['paduyeckas
00padoTKa JTaHHBIX
Jexkyua «Odopmienue rpapuKoOB HSKCIEPUMEHTATBHBIX 3aBUCUMOCTE.

I'paduueckas 06paboTKa TaHHBIXY.
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OOcyxnaroTcs OCHOBHBIE IIpaBuia O(OPMIEHMS I'padHUKOB 3aBHCHUMOCTEH
(pu3HUECKUX BETUYUH APYT OT Jpyra.

Camocmosamenvnaa paboma «lloctpoeHue rpaUKOB B COOTBETCTBUHU
C U3yYEHHBIMU MPaBUJIaMU C UCIIOJIb30BAHUEM TOTOBBIX TaOIUI] C JAHHBIMU.

Hcnonvzyemvie mamepuanvi: MeTOAMUYECKHE pekomeHnauuu llenTpanpHoON
MPEIMETHO-METO/IMYECKON KOMHUCCHUU M0 OLICHUBAHUIO OQOpMIIEHUS T'papUKOB

Ha MPAKTUYCCKUX Typax BCEPOCCHICKON OJMMITHAIBI IIKOJILHUKOB 10 Gusuke [12].

3ansitue 6. O0padoTKa HeJMHEHHBIX 3aBHCHMOCTEN: JIMHeapHu3auus, MOACYeT
IJIOIIAIM MO/ TPa)MKOM, MOCTPOEHHE KAacaTeJbHBIX K TPpaguKy

Jekyua «JluHeapu3anusi HSKCIEPUMEHTANBHBIX 3aBHCHUMOCTEH W JpyTrHUe
rpaduueckue cnocoobl 00pabOTKU JAHHBIX.

OOcyxmaeTcss  MeTOX  3aMEHbl  TNEPEMEHHBIX  TNpW  JIHHEApU3aAIHUH
OKCIIEPUMEHTANIBHBIX 3aBUCHUMOCTEH. OOCyxXaaeTcsi (PU3NYSCKUN CMBICHT TLTOMIAIH

noJ1 rpauKoOM U YIJIoBOro Kodd@uiimenTta KkacareabHol K rpaduky.

3ansaaitue /. MWM3mepeHme 3aBHCHMMOCTHM KOOPAMHATHI TIPAHUIBI 00J1aCTH
HAMOKAHUS OT BpeMeHU. JInHeapu3auus 3aBUCUMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHoU candeTku JIeHTy JuiuHo 30 ¢M U NIMpUHON
2—3 cM. OmycTuTe KOHEI 0yMa)KHOM JIGHTHI B BOJIY M BKIIFOUUTE CeKyHAoMep. V3yunre
3aBUCUMOCTh KOOPJMHATHI TPAHUIIBI 00JIACTH, MPOMMUTABIICHCS BOJOW, OT BPEMEHHU.
Omnpenenute XapakTep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynnomep, Oymaxkable candeTku, pynerka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCA ONBIT IO HW3YYCHUIO IBIKCHUS
rpaHUllbl HaMOKaHus OymaxkHou canderku. Hcmomp3yeTcss 3amMeHa TEpEeMEHHBIX
JUTSL JIMHEAPW3allMi 3aBUCHUMOCTH W TOCTPOCHHUS JIMHEWHOro rpaduka, KOTOPHIN
BIIOCJIC/ICTBHH TO3BOJIET CYIUTh O KOHKPETHOM XapaKTepe 3aBHCUMOCTH.

Onucanue cxoxceii pabomer npakmuxyma: [5], 3agada Ne 32 «Hamokanwue

TKaHHN».

3ansiTue 8. U3ydyeHne ynpyroro rucrepesuca
Ilpakmukym
3aoanue. 3akpenure ¢ TOMOIIBIO 3aKUMa JIMHEHKY Ha cToje. [IpoaeHbre 1yKKy

3aKuMa B KOJbIO OaHKOBCKOM PC3UHKHU. 3auermTe KPIXOYKOM JHMHaAMOMCTpa KOJIbLIO
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pe3uHKH. l3Mepbre 3aBUCMMOCTH JUIMHBI PE3UHKU OT PACTATMBAIOIIEN CHJIBI
npu Harpyske (pacTsskeHuH) U pasrpyske. [Iposeaute usmepenus c marom B 0,5 H,
MIpU KaXXJ0M u3MepeHuu aenaite 3anepxky B 30 c. [Toctpoiite rpaduk usmepeHHOU
3aBUCHMOCTH, OIHMIINTE €€ xapakrep. Craemaite NPEANONOKEHUS O NPUYUHAX
HaOMo1aeMol 3aBUCUMOCTH. Paccunraiite, B KakKuX Mpeenax JeKUT KodQPUIUEHT
KECTKOCTH PE3MHOBOTO KOJIbLA. VCcmonb3ys NOJNydeHHBIE JaHHBIE, PACCUUTAMTE,
KAaKyIO SHEPIrUIO MOTJIOTHIIA PE3UHKA 3a BPEMS IPOBEACHUS N3MEPEHU.

Obopyoosanue. Jlunerika, 3aKuM, TUHAMOMETpP C TpeaesioM uaMepenuit 5 H,
PE3UHOBOE KOJIBLIO (pEe3MHKA JIJIsi OAHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BeIONHIETCSA ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3MHOBOTO KOJbLA OT €ro IJIWHBI IPU MOCTENEHHOM YBEIWYEHUN
U TpU MOCTENICHHOM YMEHBIICHUH pacTsaruBatonieil cuibl. Habmiomaercs siBneHue
yOPYroro TrHUcTepe3nuca. JIBe TMOaydYeHHbIE OSKCIEPUMEHTAIbHBIE 3aBUCHMOCTH

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

3ausatue 9. Haxoxkaenume macchbl JIMHEHKH M IINPUIA C [OMOIIbIO
YPABHOBEIIMBAHMS PbIYara

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHONW TOYHOCTHIO MAcCCy IIMPHUIA U MACCy
JINHEVKH.

Obopyoosanue. IInpur; oobemom 20 mit, TuHEHKa, CTaKaH C BOJOM.

Kpamkoe onucanue pewenus. K KOHIly JIMHEWKH, KOTOpas HCHOJIb3yETCA
B KauecTBE pbluara, MoJIBeIINBaeTCs WIpull. M3Mepsercs 3aBUCUMOCTb KOOPUHATHI
TOYKH OTIOPBI YPABHOBEIIEHHOTO phluara oT 00beMa BoIbI B mimpuiie. [1o momydeHHbIM
JAHHBIM ONPEAEIISIIOTCA Macca WIPUIA U Macca JIMHEWKU.

Onucanue cxodceil pabomvl NPaAKMUKYMA: PETUOHAJIBHBINA 3Tal OJMMIIUAJbI

M. JIx. K. Makcema o gpusuke, 2014 ., 8 kimace, 3amada «HenecTpyKTHBHBIN aHATTN3.

3ansatue 10. U3mepenne ko3ppuumeHTa JHEPreTUIECKNX MOTEPh MPH OTCKOKeE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeauTte HccienOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IlIapuKa
MOCJIe COyAapeHHusi C MOBEPXHOCThIO CTOJIa OT BBICOTHI cOpoca. IIpoBenute OmBIT

JUISL IBYX TUIIOB IAapUKOB. Onpenenurte xapakTep 3aBUCUMOCTH.
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Obopyoosanue. lapuk [ HACTOJBHOTO TEHHUCA, PE3UHOBBIM IIapUK
«TOMPBITYHY, PYJIETKA, MAJIIPHBIM CKOTY.

Kpamkoe onucanue pewenus. IIpOBOIUTCS ONBIT MO H3MEPEHUIO BBICOTHI
OTCKOKa INapHKa IOCIe COyJIapeHUsl C MOBEPXHOCTHIO TOPU3OHTAIBHOTO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. 3MepeHus npoBOAATCS IS IBYX TUIIOB IIAPUKOB.
JUisi pe3uHOBOrO IIapuKa 3aBHUCHUMOCTbH SIBISIETCS MPSAMOM MPOMOPIHUOHATBHOCTHIO,
JUIsE 1IapvKa OT HAcTOJIBHOIO TEHHHCA 3aBUCHMOCTh HE SIBISETCS TAaKOBOM.

O6CY)KII2[IOTC$[ BO3MOJKHBIC ITPUYUHBI ITIOJTYUYCHHBIX PC3YJIBTATOB.

3anaTue 11. Onpenesnenne TeMI10eMKOCTH TBEPAOTO TeJIa

Ilpakmukym

3adanue. Onpeaennure ¢ MAKCUMaIbHOW TOYHOCTBIO TEIJIOEMKOCTh TPYy3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, crakan oobemoMm 0,2 71 ¢ BOJ10M KOMHATHOU
TEMIIEpPaTypbl, €MKOCTh C TOpsiuei BOJOH, JBa TepMOMETpa, candeTku, MOJHOC,
HUTb.

Kpamxkoe onucanue pewenus. [IpoBOAUTCS ONBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3MKa METOJOM II€pEHOCa €ro M3 XOJOJHOW BOIbl B Topsuyro. OueHuBaercs
U3MEHEHNE TEMIIEPATYPhI XOJIOIHON BOJBI 32 CUET MOJYYEHHS KOJIUYECTBA TEILJIOTHI

OT TOPSIYETO TPYy3HUKAa.

3ansaTue 12. U3mepenue TeMnepatrypbl PyK IKCHEPUMEHTATOPA U JaBJIEHUS,
KOTOpPOE MOIYT CO3/1aTh €ro Jerkue

IHpakmukym

3a0anue. 1) Onpenenutre BHyTpeHHee cedeHHe TpyOku. IlomcoenuHuTe
K mmpuiy oobemoM 20 M TpyOKy ¢ TOMEIICHHOW B HEe Karjied BOJBI. 3aXMUTE
IITPUIL B JIAJIOHSAX W HArpeBaiiTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMenieHre Kamim 1o TpyOke. Mcmonb3ys monydeHHbIE JaHHBIC, OICHUTE
TEMIIEpaTypy PYK 3KcrepuMeHnTaTtopa. 2) Jloxkaurech, Korja IIMNPUIl CHOBA MPUMET
KOMHATHYIO TeMmmepaTypy. BayBas Bo3ayx B CBOOOIHBIN KOHEI TPYOKH, U3MEPHTE
NepeMeIleHre Karid MPpYU MaKCUMAaJIbHOM JIaBIICHUH BO3/lyXa, CO3JaBa€MOM Ha KOHIIE
TpyOKku. MIcionb3ys moaydeHHbIE JaHHBIE, OIICHUTE JTABJICHHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE SKCIIEPUMEHTATOpAa.

Obopyoosanue. lnpuinr oobemom 20 mii, TpyOka oT MH(Y3MOHHOM CHUCTEMBI,

BOJIa, TMHEHKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmnpuiy oobemom 20 MJT TOJACOCIUHSIETCS
TpyOKa C MOMEIeHHOU B Hee Karuiel Bojsl. [lInmpuil HarpeBaetcst pykamu, usmMepsieTcs
nepeMelleHre Karmim 1no Tpyoke. Ha ocHOBe MaHHBIX O CEYEHUU TPYOKH U 0OBbeMe
BO3/lyXa B IIIPHUIE PACCUUTHIBAETCA TEMIIepaTypa pPyK OKCHEpUMEHTATOpa.
2) Hcnonws3ys Ty Ke YCTAHOBKY, HSKCIEPUMEHTATOp CO3JaeT JAaBJICHUE BHYTPHU
cBOOONHOrO KoHIa TpyOku. Kams Boawsl mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OIICHUBACTCS JaBJICHUE, KOTOPOE MOTYT CO3/aTh JIETKUE
AKCTIIEPUMEHTATOPA.

Onucanue cxoxcei pabomsl npakmukyma: 1) B3aKIIOYUTENbHBIA 3Taml
BCEPOCCUNCKON OMMMMUAbI MKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HachieHHbIH
nap», myHkt Ne 1 [13, 14].

3ansatue 13. dPppexTuBHbIN KOIPPUIHMEHT KecTKOCTH cucTeMbl. Onpenenenue
moayJ st FOHra npoBo/ioku ¢ moMoumbio peryara. OnpeaesneHue npeaesaa ynpyrou
aepopManum

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaIbHONU TOYHOCTHIO MO1YJIb KOHTa TPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ AByMsl JlalikaMu, MPOBOJIOKA, TUHEHKA JepEeBIHHAS
nuHoi 50 cM, rpy3bl Maccoit 1o S50 r, 1Ba KaHIEISPCKUX 3aKUMa.

Kpamxkoe onucanue pewenus. JInHenika moABEIIMBAETCS Ha IMPOBOJIOKE Tak,
YTOOBI MOJTYYUJICS CHIIBHO HEPABHOIICYUH pblyar. biIvKHUN K TOYKE TTOIBECa KOHEI]
FOPU30HTAIIBHOW JIMHEMKU OMUPAETCS CHHU3Y Ha JIANKy MTaTuBa. K Ipyromy KOHIlY
JUHEWKU TOJBEIINBAIOTCS Tpy3bl. M3MmepsieTcss 3aBUCHUMOCTh CMEIICHHS KOHIIA
JIMHEVKH, K KOTOPOMY IOJBEIIMBAOTCS IPy3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUYECKHX I1apaMETPOB YCTAHOBKU PaCCUUTHIBACTCS
Moxayiib FOHra mpoBOJIOKH.

Onucanue cxodxceti pabomwl npakmukyma. [6], 3amaga Ne 9.30.

3anstue 14. U3mepenue ko3 PpunueHTa NOBEePXHOCTHOr0 HATSKEHUSI METOI0M
0TpbIBA

Ilpaxkmukym

3aoanue. llpuaymaiiTe cmnocod U3MEpPEHUsT CHIIbI, KOTOPYIO TpedyeTcs
MPUIOKUTh K MPOBOJOYHOU paMKe il TOTO, YTOObI OTOPBAaTh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure HKCIEPUMEHT M OLEHUTE KOIPDUIMEHT MOBEPXHOCTHOTO

HaTAXKCHUS BOJBI.
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Obopyoosanue. KroBeTa mupokas ¢ BOJIOM, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOJUTCS OMBIT IO U3MEPEHHUIO CHIIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TIOBEPXHOCTH BOJIBI NPHU PA3THYHBIX TEPUMETPAX PaMKH.
[TpoBoauTcs orieHKa KO3 (PHUIMEHTA TOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

Onucanue cxodxcetl pabomst npakmuxyma. [7], 3agada Ne 331.

3ansatue 15. OnpegeseHue TOYKH POChl. 3HAKOMCTBO C JJIEKTPUYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OLeHUTE BIIAXKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. [IpoOupka CTEKIIsSIHHAs, MaJICHbKHUE KYCOUYKH JIbJa, TEPMOMETP,
Ta0JINIIa 3aBUCUMOCTH JIaBJICHUS HACBIIIICHHOTO IMapa BOABI OT TEMIIEPATyPHI.

Kpamkoe onucanue pewenus. B mpoObupKy ¢ BOAOU MOCTENEHHO J00ABIISIOT
KYCOUKH JIbJIa Y JOXKHUJAIOTCS MOMEHTA BBICTYIUICHHUS KaIleJb POChI Ha MIOBEPXHOCTH
npooupku. [lo MoNy4eHHBIM JaHHBIM O TEMIIEPAType TOYKE POCHI C TOMOIIBIO
TaOJIUIIBI 3aBUCUMOCTH JABJICHUS HACBIIICHHOTO Iapa BOJbI OT TEMIIEPATypPhl
OTpeJIeNsieTCs] OTHOCUTEINIbHAS BIAKHOCTh BO3/TyXa B KOMHATE.

Onucanue cxooicei pabomol npaxmuxyma: [8], rmaBa Ne 3, maboparopHas
pabota Ne 9.

Ilpakmuxym Ne 2

3adanue.  Ompepenure ¢  MakCUMaJIbHOW  TOYHOCTHIO  OTHOIICHHE
AIEKTPUUECKUX EMKOCTEH JBYX KOHJIEHCATOPOB.

Obopyoosanue. N1Ba  DICKTPOIUTUYECKUX  KOHIEHCATOpa, BOJIBTMETD,
Oarapeiika, COeIMHUTENbHBIE TPOBOJIA.

Kpamkoe onucanue pewenus. TIpoBoguTCS OMBIT MO 3apsike KOHIEHCATOPA
OT JpYroro 3apaHee 3apssKEHHOTO KOHJeHcaTopa. M3MepsroTcss HampsKeHUs
Ha KOHJICHCATOpPaxX N0 W MOCJe MOAKTIOYeHU. OIeHNBAaeTCS OTHOIICHUE €MKOCTEH
KOHJICHCATOPOB.

Onucanue cxodxceti pabomwl npakmuxyma. [6], 3amaga Ne 10.22.

3ansTue 16. U3yuenue npouecca pa3psiiku KOHIeHCaTOpa

Ilpakmukym

3aoanue. 3yunte 3aBUCHUMOCTh HAMNPSHKEHUST HA KOHAEHCATOPE OT BPEMEHU
npu ero paspsiake. Onpenenure eMKOCTh KOHAEHCATOPA.

Obopyoosanue. DNEKTPOIUTHUECCKUNA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,

CCKYHIAOMCP, COCAMHUTCIIBHEBIC IIPOBO/JIA.
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Kpamkoe onucanue pewenus. 1lpoBoguTcss H3MEpeHHE 3aBUCUMOCTH
HalpsDKEHUsl Ha paspspKaronieMcsi KOHJEHcaTope OT BpeMmeHu. /[lenmaeTcst oueHka
€MKOCTH KOHJeHcaTopa. B kadecTBe COMpOTUBIEHUS Uil Pa3psiiKM KOHJEHCATopa
BBICTYIIA€T BHYTPEHHEE CONPOTUBIICHHUE BOJIBTMETPA.

Onucanue cxoxceti pabomer npaxkmuxyma: [5], 3amaga Ne 10 «M3yuenwue

cBeTono1a» (dacth Ne 1).

3ansaTtue 17. Onpenesnenue yaeJbHOTo CONPOTHBIEHHSI MAaTePHAIa POBOJIOKH

Ilpakmukym

3aoanue. Onpenenute yeabHOE COMPOTUBICHUE TIPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMETpa (B PEKUME BOJBTMETPA U aMIIEPMETPA),
COCMHUTENbHBIE  TMPOBOAa, Oarapeiika, 0OOpa3lbl  MPOBOJIOKH, JIMHEWKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpPOBOJIOKA COCTUHSETCS
MIOCJICIOBATENIFHO C aMIIepMETPOM M TOJKIoUaeTcss K Oartapeiike. [lapamnenpHo
Y4acCTKY MPOBOJIOKH MOAKITIOYAETCS BOIBTMETP. M3 OTHOIIEHHS TOKa3aHUN IPHUOOPOB
PacCCUMTHIBAETCA CONMPOTHUBIICHHE y4acTKa MPOBOJIOKH, MOCJIE YETO M3MEPSIOTCS €ro
reoMeTpudecKkue pasMephl. I3 TONydeHHBIX MaHHBIX OIpeAeNseTcs YAeIbHOE
CONPOTHBIICHHE MaTepuasa, 3 KOTOPOTO U3rOTOBJIEHA MTPOBOJIOKA.

Onucanue cxooicetl pabomuvl npakmukyma: MexnyHapoaHas OJMMIIHAAA

0 SKCIIepUMeHTAIbHOM usuke 2022 ., 3ama4ya «Mayoe conpoTHBICHUEY.

3ansTue 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTePUCTUKH
MOJIYIIPOBOJHMKOBOIO TH0AA

Ilpakmukym

3aoanue. VIameppTe 3aBUCHUMOCTb CHJIBI TOKA, IPOTEKAIOIIETO 4Yepe3 AUO,
OT TO/JaBaE€MOr0 HAa HET0 HampsKeHHs (B MPSAMOM M OOpaTHOM HaIlpaBICHUU).
[TocTpoiite rpaduk BOIbT-aMIIEPHONU XapaKTEPUCTHKU TUOAA.

Obopyoosanue. BombT™MeTp, aMmmepMeTp, COEIUHUTEIbHBIE TPOBOJA,
MOJIYNIPOBOJHUKOBBIN IMOJI, MAaKETHAs IJ1aTa, IEPEMEHHBIA pe3UCTOp, OaTapeika.

Kpamxkoe onucanue pewenus. 1IpoBoguTcst SKCIIEpUMEHT MO u3MepeHno BAX
Mo/ia B IPSIMOM U 0OpaTHOM HalpaBJICHUU.

Onucanue cxooiceti pabomsl npaxmuxyma: [8], rmaBa Ne 4, mabopaTopHas

pabota Ne 9.
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11 KJIACC

3ansaTue 1. OneHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJIAIONIEH MATHUTHOI
HHIYKIIHHA MATHUTHOTO MOJIsl 3eMJIu

Ilpakmukym

3aoanue. OueHuTe MOAYJb TOPU3OHTAJIBHOM COCTABJSIOLIEH BEKTOpa
MarHUTHOW MHIYKIIMA MarHUTHOTO TOJIsT 3EMITH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BUTKOB),
71a60paTOPHBIN OJIOK MUTaHUS, TPAHCIIOPTHUD.

Kpamkoe onucanue pewenus. TIpoBOAMTCS 3KCHEPUMEHT MO ONPEIEICHUIO
NIPOCTPAHCTBEHHOW OPHEHTAIIMK BEKTOPA MHIYKIIMM MarHUTHOTO ITOJIs, CO3/1aBaéMOT0
Ha OCH COJICHOWJIA TPU CYIEPIO3UIIMN MAarHUTHOTO OIS 3€MJIM U MAarHATHOTO TIOJIS
COJICHOM/Ia, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKaxX cojicHou1a. [1o 3Toi 3aBUCUMOCTH
ONpeNeNsieTcss MOJIYJIb TOPHU30HTAJIbHOM COCTABJSIOLIEHM BEKTOpAa MArHUTHOM
WHAYKIIUM MAarHUTHOTO TTOJISI 3eMJTH.

Onucanue cxooicei pabomsl npaxkmuxyma: [8], rmaBa Ne 4, mabGoparopHas
pabota Ne 12.

3anaTue 2. HM3MepeHue 3aBHCHMOCTH BeJMYHHbI MATHUTHOH WHIYKIMHU
MArHMTHOIO MOJISI MATHUTA OT PACCTOSTHUS

IHpakmukym

3adanue. VIzyunrte 3aBUCUMOCTH BEJIMYMHBI MATHUTHON WHAYKIIMH MAarHUTHOTO
[OJISI TMOCTOSSHHOIO MAarHWTa Ha €ro MpOAOJIbHOW OCH CUMMETPUU OT PACCTOSHUSA
MEXIY HEHTPOM MarHuTa U TOYKOW U3MEPECHUM.

Obopyoosanue.  CmapTpoH ¢  NPEAYCTAHOBICHHBIM  IMPOTrPAMMHBIM
oOecrieueHUEM MJii W3MEPEHHUs BEIMYMHBl MArHUTHOTO TIOJSA, IVUIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C MOMOIIBIO TaTYMKOB cMapT(oHa TPOBOAUTCS
NpsIMOE U3MEPEHUE BEIWYMHBI MATHUTHOW WHIYKUIMM MAarHUTHOTO TMOJSi HAa OCH

MUIMHAPUYCCKOI'O MarauTa B 3aBUCUMOCTH OT paCCTOSAHUA 1O HETO.

3ansaTue 3. HaG1w1eHne MAarHUTHOI O THCTEPe3HCca

Ilpakmukym

3aoanue. HamoTaliTe HECKOJIBKO BHUTKOB  H30JIMPOBAHHOTO  IPOBOJA
Ha I[WIMHAPUYECKYI0 YacTh Janku IutatuBa. llogHecuTe Topen nanku OJIU3KO

K IIOJIOKCHHUIK JaT4MKa MAardHuTHOI'O IIOJIA MOOMIIBHOT'O TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUYECKU TOK B TPOBOJA. V3MephTe 3aBUCUMOCTH BEIMYMHBI HHIYKIIAH
MarHMTHOTO TIOJIA Ha TOpIE JIAKKA OT CHJIBI MPOTEKAIOIIETO uYepe3 MPOBOJ TOKa.
Jlist  3TOrO  BHAUaje TOBBINIAWTE 3HAYEHUS CWJIBI TMPOTEKAIOMIETO0  TOKa
710 MAaKCUMAJIbHO BO3MO>KHOTO 3HAUCHHUS, a TIOTOM ITOHMYKANTE /IO HYJICBOTO 3HAYCHUS.
3areM CMEHUTE TOJSAPHOCTh TMOJMKIIOYCHHUS HCTOYHHKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MArHUTHOW WHTYKIIHH
Ha TOPIIE JIAIKU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBO TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM I W3MEPCHUS BEIMYMHBI MArHUTHOTO IIOJIS, INTaTHB C JABYMS
JanKaMH, OJIHA M3 KOTOPBIX JIOJDKHA OBITh KEJIE3HOW (WJIM JPYroul KEJIe3HBIH
CEpJICYHUK), JTaOOPATOPHBIM HCTOYHHK MHUTAHUS, OJHOXWIBHBIA HW30JIMPOBAHHBIN
NPOBOJ, BBIICPKUBAIOIINA MaKCUMaJbHBIH TOK Ja0OpPaTOPHOTO HCTOYHHKA
TUTAHWS.

Kpamxkoe onucanue pewenus. Jlanka mratuBa oOMaThIBa€TCS HECKOJIBKHMHU
BUTKaMH TOJICTOTO W30JIMPOBaHHOTO TMpoBoja. C momomplo J1abopaTopHOTO
MCTOYHHKA TMUTAHUS Yepe3 MPOBOJI MPOIMyCKaeTcs AMeKTpuieckuii Tok. CHavana TOK
NPOMYCKAIOT B OJHOM HAMPABICHUH C IOCTCTICHHBIM YBEITUYCHUEM CHJIBI TOKa
M ee TOCIHSAYIOUIMM  YMEHBIICHHEM, TIOTOM  TIPOIEAYypY  IOBTOPSIOT
JUIS TIPOTUBOIIOJIOKHOTO HampaBlieHUus Toka. [Ipu 3TOM u3MepsieTcsl BEIWYHHA
MHIYKIIMA MarHUTHOTO TIOJII Ha TOPIIC JIANKH IITaTHBAa C TOMOIIBIO MOOMIBHOTO
tenegona. CTpOUTCS 3aBUCUMOCTh BETUYMHBI MHAYKIIMM MAarHUTHOTO TIOJISL OT CHUJIBI
IPOTEKAIOMIETO Yepe3 MpoBoJ Toka. OOCyKaaeTcsl MONMydeHHBIH TpaduK U SBICHHUE

MAaroiuTHOI'O THCTCPC3UCaA.

3ansaTue 4. UzyyeHue padoThl 3JIeKTPOABUIaTE Il U JUHAMO-MAIIMHBI (4acThb 1)

Jexkyua «nexTpoaBUraTeab M djeKTporeHepaTop». OOCy)IaeTcss HCTOPHUS
M300pETCHUS  DJICKTPOJBUTATENII M  COBEPIICHCTBOBAHHMS  €r0  KOHCTPYKIIHH.
OnuceiBaeTcsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBHUTATENSl M DJICKTPOTreHEepaTopa.

Pazbupatorcs TeopeTudeckue 3aja4u 0 JaHHOH TeMeE.

3ansitue 5. U3yuyeHue padoThl JIEKTPOABUTATESI M TMHAMO-MAIIHUHBI (4ACTh 2)
Ilpakmukym
3aoanue. 1) TlpoBeauTe CEpUIo IKCICPUMEHTOB M H3MEPHTE 3aBUCHMOCTD CHJIBI
TOKa, BbIpa0aThIBAEMOM T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHUJIbI, IPUII0KEHHOTO

K ero Bajy. 2) [IpoBeauTe cepuio SKCIIEPUMEHTOB M U3MEPHTE 3aBUCHMOCTD BEJIMUHHbI
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HaIlpsSDKEHMsI, TOJAHHOTO Ha JJIEKTPOJBHUIATENIb, OT YacTOTHl €ro BpAILICHUS
Y MEXaHWYECKOW HArpy3KH €ro Baja.

Obopyodosanue. DAEKTPUUYECKUH MOTOPYUK C PEIyKTOPOM, HabOp Tpy30B,
peocTar, COeIMHUTEIbHBIE IPOBO/IA, TA0OOPATOPHBIM UCTOYHUK MTUTAHUS, MYJIbTUMET]P
(ammepmeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOISTCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHIIbI,
OPWIOKEHHOr0 K €ro Bady. I[IpoBOAMTCA ONBIT MO HM3YYEHUIO CBSI3U BEJIMYUH
HaIpSDKEHUsI, MOJAHHOIO Ha DJIEKTPOJBUIarellb, OT YacTOTbl €ro BpallleHUs
Y MEXaHWYECKOW HArpy3KH €ro Baja.

Onucanue cxoocux pabom npaxkmuxyma: 1) MexayHapoaHas OJIMMIIHANA
1o 3KcrepuMeHTanbHON dusuke 2018 r., 3a7aua «MOTOPUYUK € PEAYKTOPOMY, TYHKTHI
NeNe 1-4; 2) MexayHapoaHas oJluMIIuaja Mo dKCIepuMeHTabHONU pusuke 2022 1.,

3aada «PoHapby», MyHKTHI NeNe 14,

3ansitue 6. H3yuyeHue 3aBHCMMOCTH TepUOAa  KoOJIeOAHUH  JIMHEHKH
HA NWINHAPUYECKON MOBEPXHOCTH OT PaJnyca ee KpMBHU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoia KoieOaHuil JIMHENKH,
NOJIOKEHHOW Ha UWIMHIAPUYECKYIO IOBEPXHOCTb, OT paAuyca KPUBHU3HBI 3TOI
MOBEPXHOCTH.

Obopyoosanue. Habop MWIMHAPOB Pa3HOro paauyca (Hampumep, pa3IMdHbIe
UUINHAPUYECKUE COCYAbI), TUHEWKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBonuTcs cepusi NPSMBIX H3MEPEHUN
3aBUCHMOCTH TIEpPHOJIa KOJICOAHWH JTUHEWKH, IOJOKCHHOW Ha MHJIMHIPHYICCKYIO
MIOBEPXHOCThb, OT pPaJNyca KPUBU3HBI ITOM IOBEPXHOCTHU. MCHONB3yHOTCS METOJBI

JIMHCAapHU3aluu 1 rpa(bnqecmro dHaJIn3a SKCIICPUMCHTAJIbHBIX JTaHHBIX.

3ansaTue /. H3ydyeHme 3aBHCHMOCTH AMIUIUTYIblI KOJEOAHUH TMPYKUHHOIO
MasiTHUKA OT BpeMeHHU

Ilpakmukym

3aoanue. W3MepbTe 3aBUCUMOCTb AaMIUIUTYAbl 3aTyXamOUUX KojeOaHui
MPY>KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBeprTe rumore3y o0 3KCIMOHEHIHAIbHOM

XapakTepe NOJIyYeHHON 3aBUCUMOCTH.
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Obopyoosanue. IlpyxuHa oT TuHAMOMETpa ¢ npenesnom usmepenuil 1 H, rpys
Maccolt 150 r, cekynnomep, IITaTUB € JAOKOH U My(TOH, TUHENKA.

Kpamxkoe onucanue pewenus. IIpoBoguTCS 53KCHEPUMEHT IO MPSIMOMY
M3MEPEHUIO 3aBUCUMOCTH AaMIUIMTYAbl 3aTyXalIIUX KoJieOaHUH MpYyKUHHOIO
MagTHUKa OT BpemeHu. Crpoutcs TrTpaduK HCCIEAOBAHHOW  3aBUCHMOCTH

B JIMHCApPU30BAHHOM BHUC.

3anaTne 8. U3MepeHne aKTHBHOI0 U PEAKTUBHOIO CONMPOTHBJICHUH KaTyIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. Cobepute 3IEKTPUUYECKYIO LIEMb U3 MOCIEA0BATENbHO COSIUHEHHbIX
pe3ucropa M KaTylIKM MWHAYKTUBHOCTH. lIpoBenure wn3MepeHue 3aBUCUMOCTHU
HaIIpsDKEHUsT Ha PE3UCTOpEe OT YacTOThl MOJABAEMOIO Ha ATy LEIb HaIPsSKCHUS.
IIo mony4eHHBIM JaHHBIM OIIPEACINUTE AKTUBHOE COIPOTUBIIEHUE U PEAKTUBHOE
COIIPOTUBJICHUE KAaTYIIKU UHAYKTUBHOCTH. PaccunTanite MHIYKTUBHOCTD KATYIIKHU.

Obopyoosanue. Karynika HHIYKTUBHOCTH, PE3UCTOP C CONPOTHBIICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHUBIIEHUIO KaTYIIKU MHAYKTUBHOCTH, COEAMHUTEIbHBIC
IpOBOJIa, TEHEPATOP HU3KOW YacTOThI, OCHMLIOrpad MM BOIBTMETP NMEPEMEHHOIO
HaIPSKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsa  dIeKTpUuYeckas  Lelb
U3 IIOCJIENOBATEIIbBHO COCIMHEHHBIX PE3UCTOpPAa M KATyIIKA HWHIYKTHMBHOCTH.
Ha o1ty wnens mnogpaercs mnepemeHHoe HampspkeHue. IIpoBoautcs wusMepeHue
3aBUCUMOCTH HAIpPSDKEHUS Ha pPE3UCTOpe OT YacTOThl II0JaBa€MOro Ha LENb
HalpspDKeHWs  (aMIUIMTy/a — HampspDKEHWs  Ha  BCEM  LEeNM  MOCTOSIHHA).
[To Hu3kouyacTOTHOM oOOsacTU Tpaduka OMpENeNseTcs AaKTUBHOE CONPOTUBICHHE
KAaTYIIKU HHIYKTUBHOCTH, 110 BEICOKOYaCTOTHOW YaCTH ONPEIEIAETCS NHIYKTUBHOCTD

KaTYIIKH.

3ansaTue 9. 3Byk. Ocuniiorpamma 3syka. CrekTp 3Byka

Jlekyua «BBeneHre B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOAATCS OCHOBHBIE
MOHATUA aKycTUKH. OOCyXHaeTcs MEeXaHHKa PACHPOCTPAHECHHSI AaKYCTUUYECKHX
KoneOanuii. BBoauTcs mnoHsiTue TOHa UM oOeproHa. OOCYXKIAIOTCS METOMAbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBeauTe CepUI0 HKCIEPUMEHTOB M0 3alKCU OCHMUIUIOTPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThbl. OMNHIINTE OCHOBHBIE OTJIMYHUS
B OCLIMJIJIOTpamMMax JiJIsl pa3HbIX IJIacHbIX 3BYKOB. OTBETbTE Ha BOMPOC, JOCTATOUYHO
JIM 111 OTUCAHUS KAKOT0-JIMOO 3BY4YaHUs OJTHOM JIUIIb CEKTPOrpaMMbl ?

Obopyoosanue. 1lepcoHaNbHBIII KOMIBIOTEP C MUKPO(OHOM WU cMapThoH
C TIPElyCTAHOBJIEHHBIM IIPOrPAaMMHBIM 00ECIICUEHHUEM.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepust  3KCHEPUMEHTOB
[0 TMOJYYEHHUIO OCIHJIJIOTpaMM M CHEKTPOB TIJAaCHBIX 3BYKOB OJHOW 4YacTOTBHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAUECTBEHHBIA aHATIN3 OCIIMILIOTPAMM U CIIEKTPOB.

Onucanue cxoorcell pabomuvl npakmukyma: MexayHapoaHas OJMMIHAAA
no J3KcrepuMeHTabHOM (usuke 2017 1., 3ama4a «AKYCTHYECKHE PE30HATOPBIM,

gacTth No 1.

3ansTue 10. CTosiune MexaHM4YeCKUE BOJTHbBI

Jekuyusa «Ctosiure MexaHUYecKHe BOJHBDY. OOCYyKIaeTcsi MeXaHUKa CTOSYUX
BOJIH B OJHOMEpHOW cpene. PaccmaTpuBaroTcsi mpUMeEpbl Pa3iHMYHBIX TPAaHUYHBIX
YCJIOBHM.

IHpakmukym

3aoanue. TlonyliTe B mpoOUPKY Tak, 4TOOBI OHA Hadaja 3By4aTh. [IpoBenure
U3MEpEHNE 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MIEPBOT0 0OEPTOHA BO3YIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO cTOi0a. JIJIsI M3MEHEHUs JJIMHBI BO3YIIHOTO
cTonba 3amoyHgiTe MpoOupKy Boaon. Onpeaenure CKOPoCTh 3ByKa B BO3IYXE.

Obopyoosanue: TlepcoHaTbHBI KOMIIBIOTEP ¢ MUKPOPOHOM wiId cMapT(oH
C TIPETyCTaHOBJIEHHBIM MPOTPAMMHBIM OO€CTIeUeHreM, POOUpKa, BOIa, THHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepusi  IKCIEPUMEHTOB
M0 M3MEPEHUI0 AaKyCTHYECKOTO0 CIEKTpa 3By4aHUS MNPOOUPKH, BO3HHUKAIOIIETO
Mpy BAYBaHWHM B Hee Bo3ayxa. CTpoWTCS JTMHEAPU30BaHHBIN TpadUK 3aBHCHUMOCTU
4acTOTHI OCHOBHOTO TOHAa H TMEpPBOrO O00EpTOHA OT BBICOTHI BO3IYIIHOTO
ctonba B mpobupke. [lo MmMOMydyeHHBIM JAaHHBIM OMPENEISIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxoxceii pabomvl npakmukyma: MexayHapoaHas ONMMIIAAIA
o 3KcrnepuMeHTanbHOM ¢usuke 2017 r., 3amaya «AKYCTHYECKHE PE30HATOPBI»,

qacTh No 2.
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3ansaTue 11. U3mepeHue noka3zarteJisi peJOMJICHUS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeenuTe NokKazaTesb MPEIOMIICHUS! CTEKJISTHHOM IJIaCTUHBI.

Obopyoosanue. IlpenMeTHOE CTEKJIO, MWUIMMETPOBKA, Jia3epHas yKa3ka,
JMHEWKH, ITAaTUBHI C JIATTKON U My TOH.

Kpamkoe  onucanue  pewenus. IlpoBoguTcsi cepusi  HKCIEPUMEHTOB
M0 M3yYEHUIO MEepEeHaIpaBiIeHus JIyya CBETa, MMaJIalollero Ha OOKOBYIO MOBEPXHOCTh
IPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BbIOpAaHHOrO yria najaeHus. Beruucisercs
nokasaresb IPeIOMIICHHS MaTeprala IIaCTHHBI.

Onucanue cxooicell pabomul npakmukyma: MexayHapoaHas OJUMIIUaga
no skcrnepuMmeHTanbHoM ¢usuke 2021 r., 3amaya «OTpakeHue, NpPeTOMIICHHE
U TIPOITyCKaHue», MyHKT No 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO MOKAa3aTeb MPEIOMIICHUS
MaTepuana mpu3Mbl.

Obopyoosanue. Ilpu3ma, na3epHas yka3ka, TpPaHCIOPTHUP, IUTATHUBBI.

Kpamkoe onucanue pewenus. IlpoBoguTCcss ONBIT MO  HW3MEPCHUIO
MUHUMAJIBbHOTO YIJIa OTKJIOHEHMS JIa3€pPHOTO Jy4a TPEyTrOJIbHOW PaBHOCTOPOHHEHN
npusmoil. [lo molydeHHOMY 3HAUEHHIO YIUVIa pacCUUTBIBAECTCA I10KA3aTENb

IIPEJIOMIICHHUS ITPU3MBI.

3ansTue 12. [loiHoe BHYTpPeHHeE OTPa:KeHHE

Jexkuyua «llpumenenne d>Pdexkra TOTHOTO BHYTPEHHETO  OTPAKECHUS
B mMmepeHusx». OOcyxnaercas 53(PdGeKT TOJHOTO BHYTPEHHETO OTPa)KEHHUS.
OnuceiBaloTCA TPUEMBl IO HCIOIB30BAHUIO A3TOTO d(ddexra mnpu MNpPOBEICHUU
ONTUYECKUX U3MEPEHHUI.

Ilpakmukym

3aoanue. OnpeaenuTe Moka3areib MPEIOMICHUS MaTepuasa IpU3Mbl.

Obopyoosanue. CTEKISTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKA.

Kpamkoe onucanue pewernus. IlpoBoauTcss onmbIT 1o HaOmoAcHUIO 3¢ dexTa
MOJIHOTO BHYTPEHHErO0 OTPA)KEHUsI CBETA, KOTOPBIA PACIpPOCTPAHSIETCA B MPU3ME.
W3mepsaroTcss mapaMmeTpbl, Mpu KOTOpPhIX gocturaercs d¢ddexr. Boruaucnsercs
MOKa3aTesb MPEJIOMIICHHS MaTepuasa MPU3MBbI.

Onucanue cxooiceli pabomwvl npaxmukyma: MexnayHapoaHas OJIUMIIAAJIA

10 dKcrepuMeHTaabHol (usuke 2021 r., 3agaya «ducnepcus», myHkT Ne 1 [16].

22



3anaTue 13. IIpoBepka ¢Qopmyabl TOHKOW JHMH3BI C TOMOIIBI0 MeTOAA
napajjakca, NpMMeHEeHHOr0 JISl onpe/ieIeHUs MO0JI0KEeHUsI M300pasKeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO (POKYCHOE pacCTOSHUE
coOuparonieit JUH3HI.

Obopyooesanue. CoOuparomiasi TuH3a, ONTHYECKasi CKaMbs (JIUOO MEpHasl JIeHTa
Y KpeIJICHUE JIs TMH3bI), IBE UTJIBI OT HIMpPHIIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIUH,
TOYEYHBIM HCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOcCyxnaercs M JIeMOHCTpUpyeTcs 3(dekt
napajiakca. M3ydeHHbI >(Q¢deKT ucnonap3yercs s ONpeleieHUs MOJIOKEHHUS
M300pa)KeHUsI UCTOYHMKA CBETa C MaJOW CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBIO
coOuparomieit JuH3bl. [lo HECKONBKUM ONBITAM paccuuThiBaeTcs (HOKycHOE

PacCTOAHUC JIMH3GI.

3ansaTue 14. U3mepenne poKyCHOro paccTOSIHUS paccenBarouleil JTMH3bI

Ipaxkmuxym

3adanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO (DOKYCHOE pacCTOsSHUE
paccenBarolel JTMH3bI.

Obopyodosanue. PaccewBaromas JIuH3a, cOOUparomas JUH3a, OINTHYECKas
CKaMbsi (TMOO MepHasi JIHTa W KPEIUIeHWs IJIsl JIMH3), JUCT KapTOHA, HOXKHHUIIBI,
TOYEUYHBI HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)aaloTcs npueMbl U3MepeHus (OKyCHOTro
paccrosiHdsl ~ pacceuBarouieid  JMH3bL.  [IpoBOoAMTCA  ONBIT 1O  MOJYYEHHUIO
JEHCTBUTENHHOTO N300PAKEHUS B paCCEUBAIOIICH TUH3E MyTEM CO3AaHMS C TOMOIIBIO
coOuparomieii  JUH3BI MHHMOTO HWCTOYHHMKA JJII  PACCEWBAIOIICH  JIMH3BI.
Taxxe TPOBOAUTCS OMBIT MO HAOTIONEHUIO PACXOJAIIETOCS CBETOBOTO ITyYKa,
00pa30BaHHOTO CBETOM, H3IyYCHHBIM TOUYEYHBIM WMCTOYHUKOM U MPOILIEIIIAM
4yepe3 paccerBaOIyIO JIMH3Y, Ha KOTOpylo HakjieeHa nuadparma. [lo pesympraTtam
MOJIYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBAECTCA ONTHYECKas CHUJIa pPacCEUBAIOIIEH
JIUH3BL

Onucanue cxooiceii pabomwvl npaxmuxyma: [8], rimaBa Ne 5, maGoparopHas
pabota No 12.
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3ansTue 15. OnpeneseHue AJIUMHBI BOJHbBI JIA3€PHOT0 U3JIyYeHHS C MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe 53KCHNEPUMEHTANIBHYIO0 YCTAHOBKY, MO3BOJSIOLIYIO
HaOmogaTh WHTEP(EPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3IY4YCHHs Ja3epa.
Omnpenenure ATUHY BOJHBI H3ITYYCHHS JTA3€PHON YKA3KH.

Obopyooesanue. JlazepHas yka3zka, HUTKa, ponbra, OyjgaBKu, IKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByms CBS3aHHBIMH HHUTKOM OylaBKamu
NIPOKAJILIBAIOTCS JBA OJM3KOPACIION0KCHHBIX OTBEPCTHS B aIFOMUHHEBOM MHUIIECBOM
¢oinbre. IlomydeHHBIE OTBEPCTHS OCBEHIAIOTCS JIA3€PHBIM IyYKOM. B mpormremainiem
cBeTe HabmoJaeTest HHTephepeHIMoHHas KapTuHa. [1o paccTosHNIO MEX Ty TIOJI0OCaMu
UHTCP(PEPECHIIMOHHON KapTUHBI M PACCTOSHUIO MEXKIy OTBEPCTUSAMH B (OJIbre
pacCUYMTHIBAaCTCS JIJTMHA BOJIHBI CBETA B JIA3EPHOM ITyYKE.

Onucanue  cxoxcei  pabomsl  Npakmukyma:  3aKIIOYUTENBHBIA  3Tam

BCEPOCCUNCKOM OUMMHAAbI MKOJLHUKOB 110 uzuke 2000 r., 11 xmacc, 3amaya No 1.

3ansaTue 16. M3yueHue cnekTpa cBeTa Pa3jiMYHbIX HCTOYHUKOB C NMOMOUIbIO
A paKUMOHHON pPelIeTKH

Ipaxkmuxym

3adanue. llpuaymaiite, coOepUTe U OMUIIUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJISIOLLYIO TOTYYUTh ONTUYECKUI CIIEKTP U3ITyYEHHSI CBETA Pa3IMYHbIX NICTOYHHUKOB.
[IpoBenute uccnenoBaHrEe CIEKTPOB MPEII0KEHHBIX BaM UICTOYHUKOB CBETA.

Obopyoosanue. {udpakimonHas pemnietka, GoHaph ¢ JIaMIION HaKaJIuBaHUS,

CBETOIMOAHBIN (OHAPD, Ta30pa3psIHAs JIAMIIOYKA, dKpaH, nuadparma, MepHas JIHTa.

Kpamkoe  onucanue  pewenus. 1lpoBogutcsa  cepusi  AKCHEPUMEHTOB
M0 HaOMIOACHUIO ONTHYECKUX CIEKTPOB H3IyUYE€HHUS HCTOYHHUKOB CBETa pPa3HOU
npuponsl. IIpoBoauTcs cpaBHUTENBHBIA U KOJTUYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooicetl pabomuvl npakmuxyma: MexnyHapoaHas OJMMIIHANA

1o 3kcnepuMeHTanbHol pusuke 2018 r., 3amaga «CrexTpy.

3ansitue 17. UcciienoBaHne 3aBUCHMOCTH HHTEHCHUBHOCTH CB€YEHHUsI CBETOAHOA
OT CHJIBI IPOTEKAIONIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. VI3mepbTe 3aBHCUMOCTh HWHTCHCHBHOCTH CBEUCHHS CBETOAMOA
OT CHJBI TIPOTEKAIoIIero 4Yepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CBeroauona, MOKCMETp (Wi cMapT@oH C JAaTYUKOM
OCBEIIEHHOCTH), JTa0OpaTOpHbIN OJoK muTaHus (Wwid ABe Oarapediku AA, peoctaT
1 MYJBTUMETP), COSTUHUTEIIHLHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAWTCS OJKCHEPUMEHT IO MPSIMOMY
U3MEPCHHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOIUOMA OT CHJIBI
IpOTEeKaloImEero 4depe3 Hero Toka. CTpouTcs rpaduk MOTYyYEeHHOW 3aBHCHUMOCTH.
OnpenensieTcs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HaOGawaenume wu3duparTeabHOCTH BHYTpeHHero ¢orodddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBA CBETOAMO/Ia APYT HAMPOTUB Apyra. M3yuuTte sBieHue
BO3HMKHOBEHHUs (POTOTOKa B OCBelaeéMOM cBeToauojne. [las sToro wusmepnTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HAIMPSHKCHUS HA CBETOJUOJE, BBHITIOJIHSIONIEM POJIh
UCTOYHUKA cBeTa. [lOBTOpUTE OMNBIT, MPUMEHSAS B KauyeCTBE HCTOYHHUKOB CBETa
CBETOJIMO/Ibl, JAIOIIME CBET C pa3HbIMU JJWHAMU BOJH. OmpeneauTe yCIOBUS,
IIPU KOTOPHIX B OCBEIIIAEMOM CBETOJHMO]IC BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOIMOJOB Pa3HBIX IBETOB (KpacHbIE, 3EJICHBIC
U CHHUE), OJIOK TUTAHUS CBETOIMO/Ia-OCBETUTEISI, MYJIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeToAMOAa YCTAHABIMBAIOTCS HAIPOTHUB
apyr apyra. Uepe3 OAuH CBETOAMOJ, MPOIYCKAETCS TOK OT MCTOYHUKA IMUTAHUA.
N3ydaercst sBIEHHE BO3HMKHOBEHHS (POTOTOKAa BO BTOPOM  CBETOJHOJIC.
OO6HapyxuBaeTcss, 4Yro (POTOTOK BO BTOPOM CBETOJIHMOJE BO3HHUKAET TOJIBKO
IIPA OCBEIIECHUU €T0 CBETOIMOJOM C JJIMHOW BOJIHBI, MEHBIIECH WA PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO paCCUYUTAH OCBEIIAEMBIN CBETOIUOI.

Onucanue cxooiceti pabomwvl npaxmuxyma: MeXIyHapoaHAs OJIUMIIAA]IA

1o dKcrepuMeHTanpHol pusuke 2020 1., 3agada «Onromapay [17].
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IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSI KYPCA BHEYPOYHOM
JNESITEJILHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUIA TPO®UIb)»

JIMUHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo 6ocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMO/JIEVCTBOBATh C COIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX QYyHKIUSIMHU U Ha3HAYCHUEM.

B cghepe nampuomuuecxkoeo éocnumanus:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MJACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cghepe 0yxoeno-npascmeennozo eocnumanus:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBAaTh  CHUTyallMl0 W  NPUHAMATh  OCO3HAHHbBIE
pelIeHusl, OPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B AEATEIbHOCTU YUEHOTO;

OCO3HAHHE JJMYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

B cghepe scmemuuecroco 6ocnumanus:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOrO TBOPYECTBA,
npucymero Gu3nIecKon HayKe.

B cgpepe mpyoosoco éocnumanusi:

UHTEpEeC K pa3audHbiM  cepaMm  MpodecCHOHATBHON  JeATEIBHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DM3UKON W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM
BBIOOp Oyaymeit mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTU
(Gu3UKY HA TIPOTSKEHUU BCEH KU3HU.

B cghepe sxonocuueckozo socnumanusi:

c(hOpMHUPOBAHHOCTh  DKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHWE TJI00AIBHOTO
XapakKTepa HKOJOTUUECKUX MpodIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUIN B OKPYXKAIOIIECH Cpe/ie HA OCHOBE
3HAHUS LEJIed YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIMpeHue ONbITa AEATEIBHOCTH SKOJIOTMYECKON HAITPABIIEHHOCTH Ha OCHOBE

MMEIOINXCS 3HAHUM MO (PH3HUKE.
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B cghepe yennocmu nayunoeo nosnanusi:

c(OpPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOW JesTENbHOCTH, TOTOBHOCTH B Ipolecce
M3y4YeHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HCCIEIOBATENIbCKYIO J1€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBepPCaJbHbIE yueOHbIe JeiiCTBUS:

ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITEIILHO dbopmyaupoBaTh u aKTyallu3upOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNSITh 1LENU JESITEIbHOCTH, 3aJaBaTh IMApaMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMbIX (PU3MUECKUX
SIBIICHUSX;

pa3pabaTeiBaTh IJIAaH PEIICHUS MPOOJEMBbl C YYETOM aHaJIU3a UMEIOIINXCS
MaTepUalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JEATEIHLHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB
LEJIIM, OIIEHUBATh PUCKHU MOCJIEACTBUMN AEATEIHbHOCTH,

KOOPJIMHUPOBATH U BHITIOHATH Pa0OTY B YCIOBUSX PEATbLHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbCcKue AeCTBUSA:

BJIQ/ICTh HAYYHOHW TEPMUHOJOTHEH, KIIOYEBBIMH TOHATUSIMH U METOJIaMH
buznuecKkon HAyKu;

BJIQ/ICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENBCKOW M MPOCKTHOW NESITeIbHOCTH
B o0nacTu (hU3MKH, CTIOCOOHOCTBHIO U TOTOBHOCTBHIO K CaMOCTOSITENIBHOMY ITOUCKY
METOJIOB pemnieHusl 3amad (U3MYECKOTO COJNEePKaHMs, MPUMEHEHHIO DPa3THYHBIX
METOJIOB MTO3HAHUS,

BIQJICTh BUJAAMHU  JICSITEIIBHOCTH TIO0  TOJYYEHUI0O HOBOTO  3HaHUS,
€ro MHTEpIpeTayy, MPeoOpa3oBaHUI0O W TPUMEHEHHIO B Pa3JIMYHBIX Y4eOHBIX
CUTyalusiX, B TOM YUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJISITh TPUIUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaIM3WpOBaTh 3aj/ady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOIUTh apTyMEHTHI JJI JOKA3aTeIhCTBA CBOMX

YTBEPKACHUM, 3a]1aBaTh [TAPAMETPHI U KPUTEPUU PELICHUS;
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aHAIM3UPOBATH TOJIYYCHHBIE B XOJ€ pEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBbIE 3aJadyd B 00pa3OBaTEIbHON
JEeSATENbHOCTH, B TOM YUCJIE MPU U3YYEHUU (HU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUs MO0 (U3UKE B MPAKTUYECKYIO 00JIacTh
AKU3ZHEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUriHaIbHbIE TOJAXOAbI U PEIICHUS;

CTaBUTH HpO6JICM]'::I " 3aa49U, JOITYCKAOINUEC aJIbTCPHATUBHBIC PCIICHUA.

Pab6ora ¢ unopmaumeii:

BJIQJICTh HaBBIKAMHU IOJIY4YeHUS HHPOPMAUKA (PU3HUYECKOTO COJCPIKAHUS
U3 HCTOYHHKOB PAa3HBIX THUIIOB, CaAMOCTOSTEJIHHO OCYIIECCTBIATH TOWCK, aHAJIU3,
CUCTEMATH3alMI0 M WHTEPIPETAIIMI0O HWHPOPMAIUKA Pa3IUYHBIX BUIOB M (QOpM
IpeCTaBIICHHS

OILIEHUBATH JIOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJNBh30BaTh  CpelCTBA  WHPOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUHA B PEIMICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX
3a/1a9 ¢ COOJIO/ICHHEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHCHBI,
pecypcocOepekeHHs, IMPaBOBBIX M O3TUYECKUX HOPM, HOpPM HH(OPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI PU3UICCKOTO COJNECPIKAHUS B PA3ITUIHBIX (hOpMATaX C y4ETOM
Ha3HaueHWs MHGOPMAIMK U IEJEBOM ayIUTOPHH, BHIOWpas ONTUMAIbHYI0 (OopMy

MMPCACTABICHNA U BU3YyAJIU3allNH.

KoMMyHHMKAaTUBHBIE YHMBepCcajbHble Y4eOHbIC AeiiCTBUA:

OCYIIECTBIISITH OOIIEHUE BO BHEYPOUHOU JCSITEIHHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOH(DIUKTHBIX CUTYaIlui ¥ CMATYaTh KOH(IJIUKTHI;

Pa3BCPHYTO M JIOTHYHO H3JIaraTb CBOXO TOYKY 3pPCHHA C HCIIOJIb30BAHHCM
SA3BIKOBBIX CPCACTB,

IIOHUMATb W HUCIIOJb30BAaTh IIPCHUMYLICCTBA KOMaHI[HOﬁ n PIHI[HBHI[yElJ'II:HOﬁ
paboThI;

BBIOMpPATh TEMATHKY W METOJbl COBMECTHBIX JACHCTBUN C y4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4J1€Ha KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
A KOOPAMHUPOBATH JEUCTBUS II0 €€ JOCTHKEHHIO: COCTABIIATH IUIAH JIEMCTBUM,
pacrpenensTh PO € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXJaTh pPe3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMaH/bl B OOUTUI
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE TMPOEKTHI, OLECHUBATH MJIEU C TIO3ULUUA HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3JIAYHBIX

CUTyalugaX, IMposABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH WHUIIMATUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIEe yueOHbIe AeiicTBUS:

Camoopranu3anus:

CaMOCTOSITETTFHO OCYIIECTBIATh IMO3HABATEIBHYIO ACSATEILHOCTh B OOJACTH
(U3WKH, BBISIBIATH MTPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEITFHO COCTaBJISITh TUTAH PEIICHHS PACUETHBIX U KAUECTBECHHBIX 3a]1a4,
TUTaH BBITIOJHEHUS TPAKTHYECKOH pabOThl C Yy4YETOM HMMEIOIIUXCS PEeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U TPEATIOUTCHHIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacmupsITh paMKH Y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX TPEIINOYTCHHI;

nenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a peleHue;

OIICHWBATh MPUOOPETCHHBIH OIIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U MPOSIBICHUIO APYIAUIIUHU B 00J1aCTH (PUBHKH,

ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLUOHAIbHBII HHTE/JICKT:

J1aBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIESAM;

BJIQ/ICTh HABBIKAMU MTO3HABATEIILHON PeICKCUN KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMU;

WCIIOIb30BaTh MpUeMbl pedIECKCUU IJIS OLUEHKH CHUTYalllH, BIOOpA BEPHOIO
pELICHMUS;

yMETh  OLICHWBATH PHUCKM U  CBOEBPEMEHHO MPUHUMATh  PEIICHUS
10 UX CHUXKECHUIO;
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[IPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHTBl JPYIMX [pU aHAIM3€ pe3yJbTaTOB
NEeATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUTUOKH.

NPEAMETHBIE PE3YJIBTATHI

K xonny 10 kracca oGy4daroniuiicst HAQy4UTCS:

MOHMMATh 3HAYEHUE OMHUCATEIHHOW, CHCTEMAaTU3UPYIONEH, 0O0BICHUTEIBHOM
M TPOTHOCTHYECKON (YHKIMH (HU3HUECKONH TEOPUU — MEXAaHHWKH, MOJEKYISIPHON
GU3MKH ©W TEPMOIWHAMHUKH, pOJb (U3HUecKoil Teopuun B  (HopMHpOBaHHUH
IpeCTaBICHUH 0 (PU3UUECKON KapTHUHE MUPA,

pa3nuyaTh YCIOBHSI TPUMEHUMOCTH HW3YYCHHBIX MOJENed (PU3NISCKUX Te
U TIPOIIECCOB (SIBICHUI);

paznuyath yclioBUA (TpaHUIlBl, OO0JacTH) NPUMEHUMOCTH HU3YUYEHHBIX
¢u3nUecKrX 3aKOHOB, TOHMMATh BCEOOIIUN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
¥ OTPAHUYEHHOCTH UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBSACHATH MEXaHWYECKHUE, TEIUIOBbIE, SJIEKTPUUYECKUE
NPOIECChl W SIBJICHMSI, HUCIOJB3ysd OCHOBHBIE TMOJOXEHUS M 3aKOHBl MEXaHUKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUHU, MOJEKYJISIPHON (U3UKU M TEPMOIUHAMUKH,
AIEKTPOAMHAMHUKH;

aHAIM3UPOBATh M OOBSACHATH (U3MUYECKHUE SIBJICHUS, HCIOIB3YS OCHOBHBIC
MOJIOKEHUS U PU3NYECKUE 3aKOHBL;

ONHUCHIBaTh (HU3MUECKHE NPOLECChl M SBICHUS, HCIOIB3YyS HEOOXOIHUMBIE
BEJTUYHHBI,

OOBSICHATH OCOOEHHOCTH TMPOTEKaHUs H3y4daeMbIX (PU3UUECKUX SIBICHUN;

OPOBOJUTH MCCIEAOBAHHWE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYMHBI
OT JpYrod C HCIOJIB30BAHMEM TMPSMBIX H3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DHUKCHUPOBATh pPE3yJbTaThl MOJYYCHHOW 3aBHCHUMOCTH (HU3UIECKUX
BEJIMYUH B BUJIE TPAPHUKOB C YUETOM aOCOIOTHBIX MOTPEIIHOCTEH N3MEPEHHH, 1enaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHNUS,

MPOBOJUTH KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIIMYMH, PU 3TOM BHIOUPATH
ONITUMAJIGHBI METOJ W3MEPEHUs, OIICHWUBATh a0CONIOTHBIE W OTHOCHTEIIbHBIE

IMOI'PCIIHOCTH IIPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;
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MPOBOJUTH OMNBITHI TIO TPOBEPKE MPEIJIOKECHHON THIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAJbHYI0  YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYEHHbIE PE3YJIbTATHI U JI€JIaTh BBIBOJ O CTaTyCE MPEAJIOKEHHOW TUIIOTE3bI;

coOiroiaTh MpaBuiia O€30MacHOrO TpyAa MPU NPOBEACHUU HCCIECIOBAHUMN
B paMKax  OpakTUKymMa U y4yeOHO-HUCCIEAOBATENbCKOW  JI€ATEIbHOCTH
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U TJAOOPATOPHOIO 000PYI0OBAHUS;

pelaTh pacueTHhIC 3aJa4M C SBHO 3aJaHHON M HESIBHO 3aJaHHON (U3UYECKOU
MOJIENIbIO: Ha OCHOBaHUM aHAJM3a YCJIOBUA OOOCHOBBIBATH BBIOOp (u3MUecKon
MOJICIM, OTBEUAIONIe TpeOOBaHUAM 3aJaud, NPUMEHITh (OPMYINBI, 3aKOHBHI,
3aKOHOMEPHOCTH ¥ TIOCTYJaThl (U3NYECKUX TEOpUH TPU HCHOJIB30BAHUU
MaTeMaTUYECKUX METOJOB pEIICHUs 3ajad, MPOBOJUTH pacueThl HA OCHOBAaHUH
UMCIOIINXCS JAHHBIX, AHAJIM3HPOBATh PE3YIbTaThl U KOPPEKTHPOBATH METOJIBI
pEIIeHUs C YIETOM TOJTYUYSHHBIX PE3YIIBTATOB;

peliaTh Ka4eCTBEHHBIC 3a/ladyM, TpeOyrmue MPUMEHEHHUS 3HAHUA U3 Pa3HBIX
pa3nenoB Kypca (HM3MKH, a TaKKe HHTErpallid 3HAaHWH W3 JPYTruX MPEIMETOB
€CTEeCTBEHHO-HAYYHOT0 IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCYKICHUMN
C OMOPOM HA M3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS JIs1 OOBSCHEHUS OCHOBHBIX NMPUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESTEIHbHOCTH YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMM TMPOIECCaMHU, C TO3UIUN
HKOJIOTHYECKOM 0e30macHOCTH, IpeICTaBlICHUN 0 parMoHaIbHOM
IPUPOIOIIOIH30BAHUHU, a TaKKE€ Pa3yMHOM HCIOJIB30BAHUM JOCTI)KCHUNU HayKU
Y TEXHOJIOTUH JJIs AaJbHEHIIIEro pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHSTh pa3udHble CHOcOO0bl PaboThl ¢ uWHpOpManuen (HU3NIECKOTOo
COJEp)KaHUSI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH JJIsl MOMCKa,
nepepadoTKu W TPEAbABICHHUS YYeOHOW H HAyYHO-TIOMYJSpHOW WHOOpMAINH,
CTPYKTYPHPOBAaHUS W HMHTEPIIPETAIMU HH(POPMAIMH, TOJYYCHHONW W3 Pa3INYHBIX
MCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOIyYaeMyr0 WH(OPMAIUIO M OICHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIU3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBIATh OPraHU3AIMOHHBIE U TO3HABATENBHBIE YMEHUS CaMOCTOSITEIBHOTO
npuOOpeTeHHs] HOBBIX 3HAHWWA B MPOIECCE BBIMOJHEHUS NPOCKTHBIX U Y4eOHO-

HCCIIEIOBATEIBCKUX padoT;
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paboTaTh B TpynIne ¢ UCHOJHCHUEM pa3JIMUHBIX COIMAIBHBIX pOJEH;
MpOSIBISATH MOTHBALMIO K Oyaymiedl npodecCUOHAIBHOW —J1eATeTbHOCTH

0 CMEeIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIIS.

K xonny 11 kracca oGydaroniuiicst HAQy4UTCS:

NOHUMATh POJib (PU3UKU B HKOHOMHUYECKOH, TEXHOJOTHYECKOM, COLMAIbHON
U 3TUYECKOM cdepax NeaTeTbHOCTH YeJIOBEKa, pOjib U MECTO (PU3UKHU B COBPEMEHHOM
HAy4yHOM KapTUHE MHUpa, 3HAYEHHE OIUCATEIbHOM, CHCTEeMAaTU3UPYIOLIEH,
OOBSCHUTEIBHOM M MPOTHOCTHYECKON (GYHKIMH (U3MUECKON TeopuH, poJib
¢uznueckoi Teopun B GOPMUPOBAHUU MPEACTABICHUM O (pU3NUYeCcKOil KapTUHE MUDPA,
MecTo (pu3myeckoil KapTHHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUI O IPUPOJIE;

pasznuyarh YCJIOBUS NMPUMEHHUMOCTH HW3YYEHHBIX Mojeieil (U3MYecKuX Tel
U TIPOIIECCOB (SIBICHUI);

paznuyath ycloBUA  (TpaHUIbl, OOJACTH) MPUMEHUMOCTH H3YyUYEHHBIX
¢u3nUecKnX 3aKOHOB, TOHMMATh BCEOOIIUN XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB
Y OTPAHUYEHHOCTH UCMOJb30BAaHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh W OOBICHATH DSJIEKTPOMArHUTHBIE, KBAaHTOBBIE IPOIIECCHI
U SBIICHUS, WCIOJIb3YSl OCHOBHBIE IIOJIOKEHHS M 3aKOHBI 3JIEKTPOJIMHAMUKH
¥ KBaHTOBOM (hM3UKHU;

OINMKCHIBATh U3YUEHHBIC (PU3MUECKUE MPOIIECCHI U SIBJICHHS,

OOBSICHATh OCOOCHHOCTH TIPOTEKAHUS M3YUYEHHBIX (U3HUYCCKHX SBICHUN;

OpOBOJIUTh  HCCIEAOBAaHUME  3aBUCUMOCTEM  (U3MUECKMX  BEJIMYUH
C HCIOJB30BAaHWEM NPSIMBIX H3MEPEHUH, NPH ITOM KOHCTPYHpPOBATh YCTAHOBKY,
(uKcupoBaTh Pe3yNbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYHUH B BHUJE
rpaUKOB C y4eToM aOCOJIIOTHBIX IMOIPEIIHOCTEH H3MEPEHUM, JeJaTh BbIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBAHUS;

HOPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, TIPU 3TOM BHIOMpATh
ONTUMAJIBHBI METOJI M3MEPEHMs, OLICHUBAaTh aOCOJIIOTHBIE W OTHOCHUTEJIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MIPOBOJUThH ONBITHl MO MNPOBEPKE MNPEII0KEHHON TMIOTE3bl: IJIaHUPOBATH
JKCIIEPUMEHT,  COOMpaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIM3UPOBATh

IMOJYYCHHBIC PC3YIIbTAThl U ACJIAaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUITIOTEC3HI,
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coOJiroiaTh MpaBwiia O€30MacHOr0 TpyAa MPU NPOBEACHUU HCCIEIOBAHUN
B paMKax  MpakTHKymMa UM  y4yeOHO-UCCJIEAOBATEIbCKOW  JAESATEIBLHOCTHU
C UCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPATOPHOTO 00OPYA0BAHMS;

pelaTh pacueTHbIC 3aJa4M C SBHO 3aJJaHHON M HESIBHO 3aJIaHHOM (pu3nueckoit
MOJIETIBIO;

perath Ka4eCTBEHHBIC 3aJlayd, TPEOYIOIHUE MPUMEHEHUSI 3HAHUHW W3 Pa3HBbIX
paszenoB Kypca (U3MKH, a Tak)Ke WHTETpalii 3HAHUW W3 APYTHX MPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 IMKJIa: BBICTPAMBAaTh JIOTMUECKYIO IIEMOYKY PaCCYXICHUN
C OIOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYCCKUE SIBIICHHSI;

UCIIOJIb30BaTh TEOPETHUCCKHIE 3HAHUS JIJIT OOBSICHCHUSI OCHOBHBIX MPUHITAIIOB
pabOThI K3MEPHUTEIIBHBIX MPUOOPOB;

aHAJIM3UPOBATh W OIICHUBATH IOCICICTBUS OBITOBOH M IMPOM3BOACTBECHHOM
NEATeIbHOCTH YeJIOBeKa, CBSI3aHHOW C (U3MYECKUMH TIpollecCaMu, C TO3UIUM
HKOJIOTUYECKOM 0e30macHOCTH, npeICTaBlIeHUN 0 parMoHAIbHOM
NPHUPOJIOIIONIB30BAHNN, a TaKKE Pa3yMHOM HCIOJb30BAaHUM JIOCTHIKCHHHA HAayKH
Y TEXHOJIOTHH JJIs1 JaTbHEHIIEro pa3BUTHUS YEIOBEYECKOT0 00IIECTBa;

OPUMEHSTh pa3IMyHble CrocoO0bl padboThl ¢ uHbopManuen (HU3NIECKoro
CollepKaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA,
nepepaboTKM M TPEIbSABICHUS YyuyeOHOW W HAyYHO-TONMYJISIpHOM HWHQpopMamuwy,
CTPYKTYPHPOBAaHUA W HMHTEpIpETalluu HHGOPMAIMH, TOJYYCHHONW W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJy4aeMyl0 WH(OPMAIUIO U OIICHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHalW3a
MCTOYHUKA HHPOPMAIINH;

NPOSIBIIATh OPTraHU3AIMOHHBIE U MO3HABATEIbHBIE YMEHHUS CaMOCTOATEIHLHOTO
MpUOOPETeHHs] HOBBIX 3HAHMM B TIPOIECCE BBIMIOJHEHUS TMPOCKTHBIX M Yy4eOHO-
HCCJIeI0BATEIhCKUX PaboT;

pabotaTe B TpYIINE C WCIOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH;

NPOSIBIATh MOTHUBAIIMIO K Oyaymied mpodecCHOHambHON esATeNbHOCTH

0 CMIEIUATBHOCTAM (PH3UKO-TEXHIUUECKOTO MPOQHIIS.

33



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanune
) a3JIeJIOB U TeM
/11 P

y4eOHOr0 mpemMeTa
Pa3nen 1. Mexanuka
1.1 TlorpemHoctu
B OKCIIEPUMEHTE

(JTexrus)

KomnnuectBo

qaCoOB

IIporpaMMHoOe conepkaHue

DKCIEPUMEHT U TEOPHsI B TIPOIIECCE
no3HaHus npupoAsl. HabmroneHue
U DKCIIEPUMEHT B (U3HKE.
Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U [T POBHIC
U3MEpUTETbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TaTYNKOBBIE
CHUCTEMBI).

[TorpemHocTr U3MepeHU
dbusnuecknx BenuuuH (a0COMOTHAS
¥ OTHOCHUTEJIbHAS).

I'mmmore3a. ®u3nyecKuii 3aK0H,

I'paHuObI €TI0 IPUMCHNMOCTH

XapaKTepI/ICTI/IKa ACATCIBbHOCTHU

oOy4Jaronuxcs

Onepupogamv nOHAMUAMU:
HaAOJIFO/ICHHE, SKCTICPUMEHT, THIIOTE3a,
Teopus, pusndeckas BeIUINHA,
bu3HUecKuil 3aK0H, U3MEPUTEITBHBIN
npuoop, U3MEPEHUE, PE3yJIbTAT
W3MEPEHUS, [IeHA JICICHHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPECHHUS.
IIpusooums npumepvl HaAOIIOCHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HUeCcKNX BeNTUYNH, PU3HUECKUX
3aKOHOB, U3MEPUTEIHHBIX TPHOOPOB.
Onpedensams UEHY ACIECHUS IKAJIbI
npuoopa, abCOMOTHYIO MOTPEIIHOCTh
PSIMOTO U3MEPEHUSI.

3name HOPMYIIBI 1J1S1 OLICHKU
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1.2

OueHka norpemHocTei
NPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHAs

pabora)

Ornpezenenne NOrpemHocTen
MPSIMBIX U3MEPEHUM 110 33 TaHHBIM
pe3ynbTaTaM U3MEpPEHUN.
[IprieMbI OLIEHKH MTOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HPII>i

OTHOCHUTEJIBHOMN NOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHM S, TPaBUIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BEIPAKECHUE
OTHOCHUTEJbHBIX OTPEIIHOCTEN

B MIPOLIEHTAX

Onepuposamv nOHAMUAMU.
a0COJIIOTHAS MOTPEUTHOCTh U3MEPEH U,
OTHOCHUTEJIbHAS TOTPEIIHOCTh
U3MEpEHUsI.

IIpusooums npumepsi PSIMBIX

Y KOCBEHHBIX U3MEPEHU.
Onpedensams NOTPEUIHOCTU NPSIMBIX
W3MEPECHUMU.

HUcnonvzosams MeTO TPaHUI]

JUTSL OLIEHKU a0COIFOTHOW MOTPEIIHOCTH
IPSIMOr0 U3MEPEHUS, IPABUIIA
OKpYTJICHUS a0COFOTHBIX
HOTPELTHOCTEH, (POPMYJIBI IS OLICHKU
OTHOCUTEIBHOW MMOIPEUIHOCTH
KOCBEHHOT'O U3MEPEHHS.

Ymems oOKpyTIISITH aOCOMIOTHBIC
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1.3.1 Vcpennenue
u3Mepennil. CirydaitHast
NOTPELTHOCTD

(mpakTUKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
CIIy4aliHbIE€ U CUCTEMAaTHUECKUE

MMOTPCIIHOCTHU

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEIBHBIE TOTPEITHOCTH

B MPOLICHTAX.

Pewamw 3a1aun Ha OLICHKY
OTHOCUTEJbHBIX TOTPEIIHOCTEN
Onepupoeamv NOHAMUAMU:
MpUOOpHAst MOTPEUTHOCTD, CIIyJaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
Ilpusooumuv npumepovl IPUOOPHOH,
CIIy4alHOU ¥ CUCTEMATHUYECKON
MOTPELIHOCTH.

Onpedensime SKCTIEPUMEHTAIBHO HA00p
3HAYCHUH (U3UICCKON BEIIMUUHBI

IIPU IPOBEAECHUH HECKOJIBKUX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams HOpMYIBI 11 CPETHETO
apu(PMETHIECKOTO HECKOJIBKUX YHUCET,
JIJ1s1 OLIEHKU a0COIOTHOM MOTPEITHOCTH
3HauYeHUs (PU3NIECKOI BEITMYUHEI,
OLICHEHHOTO KaK CpeliHee

apupmMeTrueckoe Habopa ee 3HaUCHUIA.
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1.3.2 Kunemaruyeckue
U3MEPEHUS TaIbHOCTH
oJieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpakTUKyM)

[lepememnienre, CKOPOCTH

Y YCKOPEHHE MaTepuaJbHON TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CloxeHue
MEPEMEILECHUMN U CIIOKEHUE
cKopocTei. JIBuxeHue Tena,
OpOIIEHHOTO MOJ YTIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HAUCHUE U3MEPIEMOM
(bu3HYeCKOl BETUYMHBI KaK CPEIHEe
apudmMeTnueckoe Habopa ee 3HaUCHUH,
MOJIYYCHHBIX ITPU MTPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX H3MEPCHHUH,
a0COJTIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh 3HAYCHUS STOM
(bU3HYECKON BETUYUHBI.
Yemanasnusams 63aumocssizu

MEX Y OIICHKOW 3HAYCHHS (PH3UICCKOM
BCJIMYHMHBI, OTPEICIISICMOM

0 pe3yiIbTaTaM HECKOJIBKUX
HE3aBUCUMBIX H3MEPCHHM, U CPEITHUM
apu(PMETHICCKUM HECKOJIBKUX YHCEI
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOTHOE
najieHue, TalbHOCTh MOJIETa,
a0COIOTHAS OTPEUTHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
WU3MEpEHUsI.

IIpusooums npumepvi CBOOOTHOTO

MaacHUsA TSI IIPU pa3JINIHBIX
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KOOpJMHAT, CKOPOCTU U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHH

3HAYCHUSIX HAYAJIbHOW CKOPOCTH,

MIPU Pa3HBIX yTiax MEX/ly HauaabHON
CKOPOCTBIO U TOPU30HTOM.
Hcnonvszoeams pynertky,
KHHEMaTu4eckue (OopMyJibl,
OTMHCHIBAIOIIINE IBUKEHUE TEIIA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmyauposams TUTIOTE3Y O XapaKTepe
3aBHUCUMOCTHU JJATBHOCTHU TOJIETA TEa,
OpOIIIEHHOT'O TOPU30HTATBHO,

OT €ro HayaJbHON CKOPOCTH.
HUccrneoosamsb 3aBUCUMOCTD TalTbHOCTH
1oJIeTa TeJjia, OPOIICHHOTO
TOPU30HTAJIBHO, OT €70 HaYaJIbHON
CKOPOCTH U UHMEPNpemuposams
MOJIYYEHHBIE PE3YIbTATHI.

Pewams 3aauy Ha onpeneneHue

0 3KCIEPUMEHTAIBHBIM JaHHBIM
Ha4daJIbHOW CKOPOCTH TeIa,
OpOIIEHHOTO TOPU30HTAIBHO.
Onpedensamb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCIIHOCTD
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1.4 TIlpocreiimue
TCOMETPHYCCKHE
U3MEpEHUS
(camocTosTeapHAS

pabora)

1.5 TI'paduxu
AKCTIEPUMEHTAITLHBIX

3aBUCUMOCTEMN.

Mertoasl 1 preMBbl IPOBEICHUS
NPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKUX BETMYUH (JJIMHA,

yToJ1, TUIoaab, 00beM)

['padrueckoe npeacTaBieHne
3aBUCUMOCTEH (PU3NIECKUX

BEJIMYMH JIpYT OT apyra. JInnernas

HA4YaJIbHOW CKOPOCTH TeJIa,
OpOILIEHHOTO TOPU3OHTATBHO
Onepuposams NOHAMUAMU.
a0COJIIOTHAS MOTPELIHOCTh U3MEPEH U,
OTHOCUTEJIbHAS TTOTPEITHOCTh
U3MEPEHHUSL.

3Hamb METOJIbI U TIPUEMBI TIPOBEICHHUS
MPSIMBIX U3MEPEHUN TCOMETPUICCKUX
BEJINYHH.

Ipumensams HopmyIibl

JUTSI oTIpeIeIeHHs aOCOTFOTHBIX

U OLICHKU OTHOCHUTEIBHBIX
MOTPELTHOCTEM.

Pewamyw 3anady Ha onpezeneHue
iomanu Gurypsl u oobeMa Tesna

0 KCMIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JJTHH.

Onpedensamb 3HAUEHHS] OTHOCUTEIbHBIX
MOTPEIIHOCTEN B MPOLEHTAX
Onepuposamuv nonamusamu. rpadux
3aBUCHUMOCTHU OJJTHOU PU3HUECKOMN

BEJIMYKMHBI OT IPYTroM, TUHEUHAS
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['paduueckas
00paboTKa JaHHBIX

(JTexims)

3aBUCUMOCTD. YTJIOBOU
K03 HULIMEHT 1 CBOOOHOE

cJIaraeMoe€ JIMHEMHOUW 3aBUCUMOCTH

3aBUCUMOCTb, YTJIOBOM KO3 PUIIMEHT
U CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, alllIPOKCUMAITHS,
WUHTEPIOJSAINS, YIKCTPATOIISIINA.
3namye ipaBUIIa MOCTPOEHUS TPpa(UKOB
3aBHCUMOCTEH (DU3MUECKUX BEITMUNH
JpyT OT JpyTa.

Cmpoumuw TpaduKy THHEHHBIX
3aBHCUMOCTEH PU3NICCKUX BEIINIUH
JpYT OT Apyra.

IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN HU3HUECKUX
BEJIMYMH JIPYT OT JIpyra.

IIpusooums npumepsi anmpoKCUMAIIUH,
WHTEPIIOJSAIUHU, IKCTPATIOISAIUH.
Ymemwb poBOAUTH MPOLIETYPHI
anmpOKCUMAIINHU, MHTEPIIOJISAINH,
HKCTPATIOJISIUH.

Onpedensams 3HAaUEHUS YTII0BOTO
Kod(punreHTa u CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHHNBATHh UX a0COIIIOTHEIC
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEeapu3alus,

IoACUCT 1j1omaian

['paduyeckoe nmpeacraBicHue
3aBUCUMOCTEH (PU3UUECKIX
BEJIMYMH APYT OT ApYyra.
Henunelinas 3aBUCUMOCTD

" €C JIMHCapru3aluuAa

MIOTPELIHOCTH.

Yemanaenueamo 63aumocenzu Mexny
MaTeMaTU4YECKUM NOHATHUEM <JINHENHAsS
GyHKUMSA» U TMHEUHON 3aBUCUMOCTBIO
(bu3MYeCKUX BETMYUH JAPYT OT Apyra.
HUccrneoosamuv u unmepnpemupogamu
rpauKu TMHEHHBIX 3aBUCUMOCTEN
(bu3HUecKUX BEJIUYHH JPYT OT ApYTa.
Pewams 3anaun Ha MOCTPOEHNE
JMHENHBIX Tpa(UKOB 3aBUCUMOCTEN
bu3HUeCcKUX BETUYUH APYT OT JIpyra
1o 3aJlaHHBIM HabopaM
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIEINISITH MO MTOCTPOEHHOMY Tpad UKy
yII10BOM KO3(DPUIIMEHT B CBOOOIHOE
CJIaraéMoe, OLIEHUBATh UX a0COIIOTHBIE
Y OTHOCHUTEJIbHBIE ITOTPEIHOCTH
Onepuposamb nonamuamu.: rpapuk
3aBUCHMOCTH OJHOM (HU3UICCKON
BEJIMYMHBI OT IPYroM, HEJIMHENHAs
3aBUCHUMOCTD, JINHEAPU3ALIUS

HEJIMHEHMHOM 3aBUCUMOCTH, TJIOIIA b
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1o rpauKoM,
IIOCTPOEHHE
KacaTeJIbHbIX

K rpaduky (JeKuus)

noj rpayKoM 3aBUCUMOCTH,
KacaTesbHas K rpad)uKy 3aBUCUMOCTH

B JAHHOU TOYKE.

3name ipaBUIIa IOCTPOEHUS IPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JIPYT OT JpyTa, PU3HUECKUNA CMBICIT
TJIOIIA TN TTOJ] TPa(UKOM 3aBUCUMOCTH
1 KacaTeJIbHOU K TpaduKy 3aBUCUMOCTH
B JJaHHOM TOYKE.

Cmpoumsb UCXOJIHBIE

U JIMHEapU30BaHHBIC TpaduKu
3aBUCUMOCTEH (PU3MUECKUX BETUUNH
JIPYT OT Apyra, KacaTeJIbHYIO K rpaduky
HEIUHEWHON 3aBUCUMOCTHU B TaHHON
TOYKE.

Ilpumensms ipaBHUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UICCKHUX
BEJIMYMH JPYT OT Apyra.

Onpeoensimb 3HAYCHUS TUIOIAIH

o1 rpap koM 3aBUCHMOCTH

U YTJIOBOTO KO3 duIineHTa

KacaTeJbHOU K TpaduKy HEJIMHEHHOM
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3aBHCHMOCTH B JJaHHOM TOYKE,
OLICHUBATh UX A0COIOTHBIC
TIOTPEITHOCTH.

Vemanasnueamov 3aumocssizu

MEXKTy MAaTEMAaTUYECKUM TTOHITHEM
«DYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH APYT OT APyra.
Hccnedosamv u unmepnpemuposams
rpad)MKy HEJTMHEWHBIX 3aBUCUMOCTEH
(U3UYECKUX BEJIMYUH JIPYT OT Jpyra.
Pewams 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPaUKOB
3aBUCUMOCTEH (PU3NICCKUX BEINYMH
JPYT OT Jpyra o 3aJlaHHbIM Habopam
9KCTIIEPUMEHTAIBHBIX TaHHbBIX,
OIPEICTIATH IO IOCTPOCHHOMY IpaduKy
yrI0BOM KO PuImeHT u cBo0ogHOE
cllaraeMoe, OIIEHUBATh X a0COTIOTHBIE

N OTHOCHUTCJIIbHBIC ITIOI'PCIIHOCTH

1.7 W3mepeHue 2 PaBHOMEpHOE M HEpAaBHOMEPHOE Onepuposams nousamusamu. Tpauk
3aBUCUMOCTH MPSIMOJIMHENHOE JIBUKCHHUE. 3aBHUCHUMOCTH OJHOU (pr3myeckoit
KOOPJAWHATHI TPAHUIIbI Koopaunara, BpeMsi, CKOpOCTh BEJIMYUHBI OT APYTroi, HeJIMHEeHHAs
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007aCTH HAMOKAHUS
OT BPEMCHH.
JIuneapuzanus
3aBUCUMOCTHU

(mpakTUKyM)

1.8  Hsyuenue ynpyroro

rECTEpe3rca

(TpakTHKyM)

Cuina. M3sMepeHue cuiibl
JTUHAMOMETPOM. Y TIPYTHE
¥ 9aCTUYHO ympyTue aedopMaimu.

Cuna ynpyrocrtu. 3akoH I 'yka.

3aBUCHUMOCTbD, JINHEApU3AIIUS
HEJIMHEWHOMN 3aBUCUMOCTH.

Cmpoumbs TUHEapU30BaHHbIN rpadux
3aBUCUMOCTH (PH3NYECKUX BETUIHH
JIPYT OT JIpyTa.

Ilpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.

Onpedensame 3HAYEHUSI YTIOBOTO
Kod(uireHTa u CBOOOTHOTO
caraemMoro rpaduka JMHEHHOM
3aBUCUMOCTHU, OIICHUBATh

UX a0COJIOTHBIE MOTPEUTHOCTH.
HUccrneoosamsv u unmepnpemuposams
HEJTMHEHHYI0 3aBUCUMOCTH KOOPIUHATHI
IpaHUIIbl 00IaCTH HAMOKaHHS OymMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHIIOMED U PYIETKY
Onepuposamv NOHAMUAMU: CUTA,
nedopmarius, ynpyrui THCTEPE3HC.
Ymemw hopmynupoaTts 3akoH ['yka,

coOHMpaTh IKCIIEPUMEHTAIIbHYIO
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OrtknoneHus ot 3akoHa ['yka.
IMuctepesuc. PaGoTa cumsl
Ha MaJIOM U Ha KOHEYHOM
nepemenienuu. ['padguueckoe

MpCaACTaBJIICHHUC pa6OTBI CHIJIBI

YCTaHOBKY.

Dopmynuposams TUTIOTE3Y O XapaKTEpe
3aBUCUMOCTHU JUIMHBI 00BEKTa OT
BEJIMYMHBI TPUIIOKEHHON K HEMY CHUJIBL.
Cmpoumbs HeTUHENHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
JpYT OT Apyra.

IIpumensams ipaBUiIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (HU3MUECKUX
BEJIMYUH JIPYT OT JApyTa.

HUccrneoosamsv u unmepnpemupogamao
HEJIMHEWHYIO 3aBUCUMOCTD JIJTUHBI
00BEKTa OT BEJIMYHMHBI MPUIIOKEHHON

K HEMY CHJIBI.

Onpedensams yroyi HaKJIOHA
KacaTeIbHOU K TpaduKy HETMHEHHON
3aBUCUMOCTH B IaHHOM TOYKE, IUIONIa/b
noJ rpauKoM, OI[EHUBATh A0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TOIPEUTHOCTH 3TUX
BEJINYUH.

Hcnonvzoeams ceKyHAOMED

Y TMTHAMOMETD.
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1.9

HaXO)K}ICHI/IC MacCChbI
JIMHEWKU U IrpuIa
C IIOMOIIBIO
YPaBHOBCIIUBAHUSA

pbryara (IpakTUKYM )

AOGCOIOTHO TBEPJI0E TEIO.
BpamarensHoe nBHXKEHHE
TBEPAOTO Tejaa. MOMEHT CUJIbI
OTHOCHUTEJIBHO OCH BpaIllCHUS.
IIneuo cunbl. CloXeHHE CHII,
MIPUJI0KEHHBIX K TBEPAOMY TENY.
LenTtp TsxecTH Tena. Y cloBus

paBHOBECHS TBEPAOIO Tena. Peryar

Yemanaesnusame e3aumocesizu

MEXIY OTpeeIeHUEM (PU3HIECKON
BEJIMYMHBI «MEXaHUYeCKasi paboTa

U TEOMETPUYCCKHUM IMOHATHEM
«ILI0TAJTh TIOJT TPa)UKOM 3aBUCUMOCTH
BEJIMYMHBI CWJIBI OT BEJIMYNHEI
nedopmarm»

Onepuposamv noHAMUSAMU. MOMEHT
CHJIBI OTHOCHTEIILHO OCH BpaIllCHUS,
TJICYO CHIIBI, IICHTP TSAXKECTH TelIa,
phIvar.

Ymems hopMyaupoBaTh MPaBHIIO
MOMEHTOB, YCJIOBHSI PABHOBECHSI
a0COJTIIOTHO TBEP/IOTO TeJIa, CKJIa/IbIBATh
CHUJIBI, TIPUJIO’KEHHBIC K TBEPAOMY TEITy,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums ipuMepsl IPUMECHCHHS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJIMHATHI TOUKH

ONOPBI YPABHOBEIICHHOI'O pblyara
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OT BEJIMYMHBI CUJTBI, TPUIIOAKEHHON

K €ro KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTH (PU3HUECKUX BEJIUUYUH
JpYT OT Apyra.

Ipumensme ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (HU3MUECKUX
BEJIMYMH JIPYT OT Jpyra.
HUccrneoosamsv u unmepnpemupogamuo
3aBHUCUMOCTb KOOPJAMHATHI TOUKH
OTIOPHI YPABHOBEIIEHHOTO phluara

OT BEJIMYMHBI CUJIBI, IPUIIOKEHHOM

K €ro KOHILY.

Onpedenams 10 rpaduKy TUHEHHOM
3aBHUCHUMOCTHU 3HAUYCHHUSI YTIIOBOTO
Kod¢ unrenTa u cBOOOTHOTO
CcJlaraeMoro, OlleHHBaTh abCONIOTHBIE
Y OTHOCHUTEINIbHBIE OTPEITHOCTH ATUX
BEJTUYHH.

Hcnonvzoeams MTUHENKY, a TaKKe
HITIPUIL C JETCHUSMU JIJIS1 K3MEPEHUS
o0Bema.

Pewamy 3anaun 0 paBHOBECUU phluara
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1.10

N3mepenne
koa¢dulenTta
HSHEPreTUYECKUX MOTEPh
MIPU OTCKOKE IIapuKa
OT MOBEPXHOCTHU

(mpakTUKyM)

NmMmnynbc cUiibl 1 U3MEHEHUE
MMITYJIbCa TeJa. 3aKOH COXPAaHEHUS
uMmnyJibca. Kunernueckas sHeprus
MaTepualbHON TOYKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTUU MATEPUATBLHON TOUKHU.
[ToreHimanbHbIE

Y HEMOTEHIUAJIbHBIE CUJIBI.
[TorennuanbHas SHEPruUsl.
[loTeHunanbHas >HEPrus TeNa

B OJJHOPOJHOM I'PaBUTALIMIOHHOM
noJie. CBsizb pabOTHI
HEMOTEHIUATBHBIX CHJI

C U3MEHEHHUEM MEXaHUYECKOU
SHEPTHH CUCTEMBI TEN. 3aKOH
COXPAHEHHUS] MEXaHUYECKOU
DHEPIruu. YIPYTUE U HEYIIPYTUE
CTOJIKHOBEHHUSI. BHyTpeHHsIs

SHEPrus Teja

Onepuposams NOHAMUAMU. UMITYIBC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTHUs MaTepPUATBHON TOUKH,
MOTCHIIMAJIBHBIC U HETIOTEHIINATbHBIC
CHWJIBI, IOTCHIIUAIbHAS SHEPTUS

(B T.4. T€JIa B OJTHOPOTHOM
I'PaBUTALIMOHHOM TI0JIC), YIPYTHE

U HEYNPYTHUE CTOJIKHOBCHHUS.

Ymemwv popmynupoBaTh 3aKOH
COXPaHEHUS UMITYJIbCA U TEOPEMY

00 U3MEHEHUN KHHETUYECKON YHEPTUHU
MaTepHabHON TOYKH, 1aBaTh
OTIpEJICIICHUE MTOTECHITUATBHBIX

Y HEMOTCHIIMATbHBIX CUJT;
bopMyTHpOBaTh 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPTHHU.
IIpusooums npumepwvl cydaes,
KOT'/Ia UMITYJIBC TeJla COXPaHAETCS
WM HE COXpaHSAETCs, KOTraa
MEXaHHYeCKasi YHEPTHUSI CUCTEMBI
COXPAaHSIETCS WM HE COXPAHSIETCA,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Hroro no pazaeny

20

Dopmyauposamsv TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTHU BBICOTHI OTCKOKA IIapuKa
MOCJI€ COyJapeHus ¢ MOBEPXHOCTHIO
TOPU30HTAIIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoumsb TUHENHBINA 1 HEJTMHEUHBIN
rpaduK 3aBUCUMOCTH (hU3UIECKHUX
BEJIMYUH JPYT OT JIpyTa.

Ilpumensms ipaBUIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN HU3HUECKUX
BEJIMYUH JIPYT OT JApyTa.

HUccrneoosamv u unmepnpemuposamso
3aBUCHUMOCTb BBICOTHI OTCKOKA IapUKa
MOCJIE COYAApEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTky.

Pewams 3anaun 00 aOCONMIOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX

COYJapeHUsIX
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Pa3nen 2. MosekyJaspHas pu3nKa U TepMOIMHAMMKA

2.1. Omnpegnenenue 2 KosnnuecTBoO TEIIOTHI.
TEIIOEMKOCTH TermnoeMKoCTh Tena. Y nesbHas
TBEPJOTO Tema U MOJISIpHAs TEIJIOEMKOCTH
(TpaKTUKyM) BEILIECTBA. Y PAaBHEHHUE TEIIJIOBOTO

Oamanca. TemnaoBoe PaBHOBECHUC

Onepuposams noHsmusMuU. KOJTHIESCTBO
TEIJIOTHI, TEIUIOEMKOCTh TeJla, yAeIbHas
Y MOJIIpHAs TEIJIOEMKOCTH BEIECTBA,
TETJIOBOE paBHOBECHE.

Ymems hopMynupoBaTh ypaBHCHHE
TEIJIOBOTO OajaHca, cooupaTh
HKCIIEPUMEHTAITBHYIO YCTAHOBKY.
IIpusooums npumepol Ten,
00J1aJaf0INX OJUHAKOBOH
TEIMII0EMKOCTBIO, HO Pa3IMUHOMN
yJIeITbHOHN TEITIOEMKOCTBIO.

Ipumensimov ypaBHEHUE TEILJIOBOTO
OaylaHca JUIsl OITMCaHus Mpoliecca
TEII000MEHa TBEPOro Tejla C BOAOH.
Hccneoosams T€111000MEH

MEKTy TBEPIBIM TCIIOM U YKUIKOCTIMH
U UHMepnpemuposams Pe3yabTaThl
9THUX OIBITOB.

Onpedensamb TEMIOEMKOCTh TBEPIOTO
Tejla Ha OCHOBAHUHU PE3YyJIbTaTOB

OIIBITOB 110 U3YYCHHIO TEIJI0O00MEHA
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2.2.

Nsmepenue
TEMIIEPATYPBI PYK
AKCHEpUMEHTATOpa
U JIaBJICHUS], KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(TpakTHKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BelllecTBa. M neanbHbIi
ra3. YpaBaenue MenpaeneeBa—
Knaneipona. ['a30Bbie 3aKOHBI.

["a30BbIil TEpMOMETD

MEXKTy TBEPABIM TEJIOM U KUIKOCTIMHU
C pa3HBIMU TEMIIEpaTypaMu, OLIEHUBATh
aOCOJIIOTHYIO U OTHOCUTENBHYIO
MOTPEITHOCTH U3MEPEHHON BEJINYMHBI.
Hcnonvzoseams TEPMOMETD.
Yemanasnusams 83aumocesasu

MEXKTy 3aKOHOM COXPaHEHUS DHEPTUU
Y ypaBHEHHEM TEIUIOBOrO OaiaHca.
Pewams 3aaun Ha IpUMEHEHNE
ypaBHEHHS TEIJIOBOTO OanaHca
Onepuposams nonamusamuy. 1aBICHUE,
0o0BeM, TeMIIEpaTypa, KOJTUIECTBO
BEIIIECTBA, MJICAILHBIM Ia3.

Ymemu 3anvceiBaTh ypaBHEHUE
MenpneneeBa—KnanerpoHa,
(dbopMyTHpOBaTH Ta30BbIE 3aKOHBI,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamwb yCTPOUCTBO U MPUHIUIT paOOTHI
ra3oBOro TepMOMETpA.

IIpusooums npumepsi IOBEACHUS Ta3a
MIpU U3MEHEHUH €T0 JIaBJIeHUs, 00beMa,

TeMIEPaTypBhI.

51



2.3.

DddexkTuBHBII
koddurmeHT
KECTKOCTH CUCTEMBI.
Onpenenenue MOy
FOnra npoBosnoku

C TIOMOIIBIO phIYara.
Onpenenenue npeaena
ynpyrou aedopmaruu
(TIpakTHKyM)

Jlebopmanum TBEpIOTO TEA.
Pactsxenue u cxxatue. Monynb
FOnra. Ynopyrue u Heynpyrue
nedopmarmu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MoOMEHT Cujibl OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cuibl. Y cioBus

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensams MTUHEUKY U CEKYHIOMED.
Onpeodenams TEMIIEPATyPy U TaBJICHUE
UJEAJBbHOTO ra3a Mo pe3yiapTaTaM
OTIBITOB C CAMOJIEJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeams TUHENKY

Y CaMO/JIEIbHBIN Ta30BbII TEPMOMETP.
Yemanasnusams 63aumocsnzu
MEXK/Ty BHCIIIHUMU U BHYTPEHHUMU
MakporapameTpaMu
TEPMOANHAMUYECKOIN CUCTEMBI.
Pewams 3anaun Ha NpUMEHEHNE
ypaBHeHus1 MenaeneeBa—Kianerpona
Onepupoeamsv nousamusamu. yupyrue
U Heynpyrue aedopmanmu,

npenen ynpyrou aedpopmaiuu,
Moxaysb FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILEHHUS, TUIEUO
CHWJIBIL, pbIYar.

Ymemsv popmynupoBaTs 3akoH ['yka
Ut ieopMaIiy pacTsHKCHHS
OJTHOPOZHOTO CTEPKHS C IOCTOSTHHBIM

MMOIICPCYHBIM CCUCHHUECM, YCIIOBHC
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paBHOBeCHs aDCOIIOTHO TBEPIOIO Tea,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEYyNpyTuX aedopmaruii, MaTepuaioB
C pa3IMYHBIMHU MoTysisiMH FOHTa.
Ipumensamo 3axoH I 'yka s pacuera
nedhopMaIii pacTsHKEHUS MTPOBOJIOKH.
HUccrnedosams 3aBUCUMOCTD YIUTMHEHHUS
MIPOBOJIOKHU OT BETUYUHBI
pacTITUBAIOIICH €€ CHIIbI

U UHMepNpPemuposamy

MOJIYYE€HHBIE PE3YNbTATHI,

B TOM YHCII€ JIJIsl OTIPEICIICHUS TIpeiea
yapyrou aedopmaruu.

Onpeodenams Monynb KOHra npoBoJIOKH
HA OCHOBAHHWH PE3YIHTATOB OIBITOB

M0 PACTSHKEHHIO TTPOBOJIOKH

C TIOMOIIIBIO PA3TUYHBIX 110 BEIMUNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIbHYIO TTOTPEITHOCTh

n3MepeHHoro moayJs FOHra.
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2.4.

N3mepenne

K03 duLmeHTa
OBEPXHOCTHOTO
HATSKEHUS] METOJIOM

OTpbIBA (MPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHUE.
Koaddumment noBepxHOoCTHOTO
HaTsDKeHUs. Crila MOBEPXHOCTHOTO
HaTsDKeHus. Kanumisipabie
sBneHus. [laBienue

I0]1 UCKPUBJIEHHOI TOBEPXHOCTHIO

xuakoctu. Gopmyia Jlarmaca

Hcnonvzosams HEPABHOILIEYUI pblyar
JUTSl YBETTUUEHUS CUIIBI U TIEPEMEILICHHUS.
Pewiamy 3a1aun Ha TpUMEHEHHUE 3aKOHA
I'yka s pacuera pacTsKeHUs

U CKaTHsI CTepKHEH

Onepupogamv nOHAMUAMU:
MOBEPXHOCTHOE HATSXKEHUE,

K03 (PUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KalUJUTSIPHbBIE SIBIICHUS.
Ymems 3anuceiBaTh POpMYITy IS CHITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlamutaca nj1st onpeieieHusl 1aBJICHUS
M10J1 UCKPUBJIEHHON TTOBEPXHOCTHIO
XKHUIKOCTH, COOUPATh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TOBEPXHOCTHBIX
SABJICHUN U KaITWJUISIPHBIX SIBJICHUU.
Ilpumensams METOJT OTPHIBA PAMKHU

OT MTOBEPXHOCTH ’KHJIKOCTH

JUTsE I3MepeHust Kodd purmenTta
NOBEPXHOCTHOT'O HATSIKEHUS AKUIKOCTH.

Hccnedosams 3aBUCUMOCTD BEJIMUMHBI
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2.5.1. OmnpeneneHue TOUKU

pOCHI (ITPAKTUKYM )

HacepllienHpie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCMMOCTD
IJIOTHOCTHU U JTABJIEHUS
HACBIIIEHHOTO Iapa

OT TEMIIEPATYPHI,

WX HE3aBUCHUMOCTH OT 00bEMa

CHWJIbI, HEOOXOANUMOM JJI OTPhIBA

OT MOBEPXHOCTHU BOJIbI TPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa

U UHMEPNPemupo8ams Pe3yIbTaTbl
MIPOBEJICHHBIX U3MEPEHU.

Onpeoename KodphULIMEHT

IMMOBCPXHOCTHOT'O HATAKCHUA JKUAKOCTH

0 pe3yJbTaTaM MPOBEACHHBIX
W3MEPEHUH, OIIEHUBAThH A0COIIOTHYIO
Y OTHOCHUTEIBHYIO MTOTPEITHOCTD
M3MEPEHHOUN BEJIMUUHBI.
Hcnonvzoeams peryar s CO31aHUs
CHUIBI 3aJaHHOM BEJIMYUHEL.

Pewams 3a1aun Ha TpUMEHEHUE
(GhOpMYJIBI 7151 CHITBI ITIOBEPXHOCTHOTO
HaTsoKeHHs U Gopmyitel Jlamnaca
Onepuposams NOHAMUAMU.
HACBIIICHHBIN U HEHACBIIICHHBIN Hap,
BJIQYKHOCTB BO3/TyXa, aOCOJIFOTHAS

1 OTHOCHUTEJIbHAS BJIAKHOCTb.

Ymems xauecTBEeHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JaBJICHUA
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HACBIILIEHHOT O napa. BiaxxHOCTh
BO3/1yxa. AOCOIIOTHAs

N OTHOCHUTCJIbHAA BJIaXXHOCTD

HACBIIIICHHOTO ITapa OT TeMITePaTyphI,
UX HE3aBUCUMOCTh OT 00beMa
HACBIILIEHHOT'O Tlapa, coouparhb
HKCTIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsi HACHILIEHHOTO
Y HEHACBHIIIIEHHOTO Mapa.
HUccrneoosamy niporiecc BbINAICHUS
POCHI TP MMOHMKCHUH TEMIIEPATYPBI
BJIQ)KHOTO BO3/yXa

U UHmMepnpPemupo8ams MOITy4CHHbIE
PE3yIIbTATHI.

Onpeodensimsp 110 TIOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JTAHHBIM
TEeMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIIbIO TAaOJIUIIBI 3aBUCUMOCTHU
JTABJICHUS HACHIIIICHHOTO TIapa BOJIbI
OT TEMIIepaTypbl, OTHOCUTEIbHYIO
BJIQXKHOCTB BO3/IyXa, a TAaK¥Ke
a0COJIOTHBIC U OTHOCHUTEIbHBIC
MOTPENTHOCTH ATUX BEJTUYHUH.
Hcnonvzosamsb TEPMOMETP.

Pewams 3a0au Ha BBIYUCIIEHUE
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2.5.2. 3HaAKOMCTBO
C DIIEKTPUUYECKUM
KOH/JIEHCATOPOM

(mpakTUKyM)

DIIEKTPUUYECKU 3apsi.
DIIEKTPUUECKOE TOJIE.
HanpsiskeHHOCTh 1 MoTeHIra
3JIEKTPUYECKOTO 1oJid. Pa3HOCTD
MOTEHIINATIOB U HAIIPSI)KEHUE.
N3Mmepenune HanpsiKeHuUs.
BonwsrmeTrp. Konaencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOpA.
[TapannensHOE

1 TI0CJIeI0OBATEIbHOE COCIMHEHHE

KOHACHCATOPOB

a0COJIIOTHOM ¥ OTHOCUTEIILHOM
BJIQ)KHOCTH

Onepuposamv NOHAMUAMU:
DIICKTPUYCCKHH 3apsil, IICKTPUIECKOE
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TOJISI, pa3HOCTh
MOTCHIIMAJIOB U HaNPsDKCHHUE,
KOHJICHCATOP, DJICKTPOEMKOCTh
KOHJICHCATOPA.

Ymems BBIYUCIIATH 3apsi]i KOHJICHCATOPA
TI0 €T0 JICKTPOSMKOCTH

U HaIIPSKCHUIO, IIPUMEHSTH (DOPMYJIbI
JUTSL pacyeTa 3JIEKTPOSMKOCTH

IIPH MTOCJICIOBATCIIBHOM

U TapaJljIeIbHOM COCIUHECHUN
KOHJICHCATOPOB, COOMPAThH
AIEKTPUUYCCKYIO IICTIb.

Ilpusooums npumepwi
MOCJICI0BATEILHOTO U MapaJIICILHOTO
COCTMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCUMOCTD

HAIIPAKCHUA Ha KOHACHCATOPC
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Hroro no pazneny
Pa3nen 3. DiaeKkTpoaMHAMMKA.
3.1. U3ydenwme mporiecca

paspAaKd KOHACHCATOPpa

(TpakTHKyM)

DIEeKTPUYECKUI 3aps/I.
DIIEKTPUUYECKOE TTOJIE.
HanpskeHHOCTh U MOTEHIMA
AJIEKTPUUECKOTro noJisi. PazHocTh
MMOTCHIIUAIIOB U HAIPSIKCHUE.
OJ1C ncrounuka toka. 3mepenune

HanpspkeHus. BoasT™merp.

OT €r0 JIEKTPOEMKOCTH
U uHmepnpemuposams pe3yJbTaThl
ATOr0 IKCIIEPUMEHTA.

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEN JBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HaIPsDKSHUS Ha HUX,
OLICHUBATh A0COIOTHBIE

U OTHOCUTEJIBHBIE OTPEIITHOCTH
U3MEPSEMBIX BETUYMH.
Hcnonv3zo6amb BOIBTMETD.
Pewams 3anaun Ha coeIMHEHNE

KOHJICHCATOPOB

Onepuposams NOHAMUAMU:
AIEKTPUYECKUM 3apsil, DICKTPUUECKOE
oJIe, HAMPSHKEHHOCTh M TOTEHIIHAI
AIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINATIOB U HAIPsIKCHUE,

O/J1C ucrtounuka Toka, KOHJACHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencartop. DneKkTpoeMKOCTb
KOHJIEHCATOpa. DIEKTPUUECKOE
conpoTuBiieHUE. 3akoH OMa

JUISL TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOMN LIETIN.
KoHnpaeHcaTop B 11enu nocTossHHOTO

TOKa

AIIEKTPUUYECKOE COMPOTUBIICHUE.
Ymems hpopmynupoath 3akon OMa
TS TIOJTHOM (3aMKHYTOM)
IIEKTPUYECKOM IETTH, BEIYUCIIATh
3aps] KOHIeHcaTopa

0 €ro AJEKTPOEMKOCTH

U HaIIPSKCHUIO, COOMPATH
AIIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepvl NTOBEACHUS
KOHJIEHCATOPa, BKIIIOYEHHOTO B LIETIh
MOCTOSIHHOTO TOKa.

Dopmyauposams TUIIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIbI TOKA OT BPEMEHH
IIPH pa3psiiKe KOHJIEHCATOpa

4yepe3 pe3ucTop.

Cmpoums rpaduK 3aBUCUMOCTHU CUITBI
TOKa OT BPEMEHHU TIPHU pa3psiaKe
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ipumernsime IpaBUIa TOCTPOCHHUS
rpaKOB 3aBUCUMOCTEN (HU3UIECKUX
BEJIMYHH JIPYT OT Jpyra.

Hccrnedosams 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
YACIBHOTO

COIMPOTHUBJICHUA

Cuina Toka. Hanpspokenue. 3akoH
Oma 1151 ydacTka MeIu.

9J’I€KTpI/I‘{eCKOG COIMPOTHUBJICHUC.

OT BPEMEHHU TIPH pa3psiiKe
KOHJICHCATOpa Yepe3 pe3ncTop

U UHMEPNPemuposams 3Ty
3aBHCUMOCTb.

Onpedensimb SNEKTPOEMKOCTD
KOHJIEHCATODA,

BbIpAXKasl €€ yepe3 yriioBOu
Kod(dPUIIMEHT KacaTeabHOH K rpaduky
3aBHCHMOCTH CHJIBI TOKA Pa3psiIKu
KOHJIEHCAaTOpa OT BPEMEHH,
OLICHUBATh A0COJIIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEUTHOCTD
AIIEKTPOEMKOCTH.

HUcnonvzosamsb BOTBTMETP

U CEKyHI0MED.

Ycemanasnusams 63aumocessu.
Pewams xauecTBEHHBIE 331a41

0 KOHJIEHCATOpaX, BKJIIOUEHHBIX B LIEb
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

cHJia TOKa, HalpsKEeHNUE,

QJICKTPHUICCKOC COIIPOTUBJICHUC,
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MaTepHaia MpOBOJIOKH

(mpakTUKyM)

3aBUCHMOCTb COIIPOTHUBIICHUS
OJIHOPOJIHOTO TIPOBOJIHUKA

OT €ro JUTMHBI U TJI0IAIN
IIONIEPEYHOr0 CEUYEHUs. Y IEIIbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IbHOE CONPOTUBJIECHUE
BELIECTBA.

Ymemw hbopmynupoBath 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy aJist 3aBUCUMOCTH
COTIPOTHUBJICHUS] OJJHOPOJAHOIO
IIPOBOHUKA OT €TO JJTHMHBI

Y TUTOIIAH MTOTIEPEYHOTO CEUCHUSI,
coOupaTh NEKTPUUYECKYIO LETIb.
IIpusooums npumepsvi BEUIECTB

C Pa3JIMYHBIM YIEIbHBIM
COTIPOTHUBIICHUEM.

Ipumernsames METO U3MEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHBJICHUI.

Hccneoosams 3aBUCUMOCTb
HATPSHKCHHS MEXIY KOHIIAaMH OTpe3Ka
MIPOBOJIOKH OT JUTHHBI ATOTO OTpE3Ka
U UHMepNpemupo8ams pe3ynbTaThl
MIPOBEICHHBIX U3MEPEHUH, BRIYUCIISTh
AIIEKTPUUECKOE COMTPOTUBIICHUE OTPE3KA

IIPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHMAM
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3.3.

Nzmepenue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU
MOJYIPOBOIHUKOBOIO

nuona (MpakTUKYM )

[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAsI TPOBOJIUMOCTD
MOJIyIIPOBOJTHUKOB.

CaoiicTBa p-n-nepexona.

[1omynpOBOAHUKOBBIN U0

CHUJIBI TOKA Y HAIPSYKEHUS.
Onpedenams yAEIbHOE COMPOTUBIICHUE
Martepuasa IMPOBOJIOKH MO U3BECTHBIM
JUTUHE, TUAMETPy U CONPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO
Y OTHOCUTEJIBHYIO MOTPEITHOCTh
YACJIBHOTO COMPOTUBJICHUS.
Hcnonvzosams MyTbTUMETP B peKUMAX
BOJIbTMETPA U aMIIEpMETpa, JTUHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akoH Oma
JUISl yJacTKa LIETH U Ha 3aBUCUMOCTD
CONPOTHUBIICHUS OTPE3KA MPOBOJIOKU
OT €ro XapaKTepUCTUK
Onepupogams NOHAMUAMU:
MOJIYIIPOBOAHUK, COOCTBEHHAs
Y IIPUMECHAsI TPOBOJIUMOCTb,
P-N-miepexo/1, MOIYIPOBOJHUKOBBIN
JTUO]T.
Ymemwb 0OBSICHATH NPUPOTY
COOCTBEHHOU U MPUMECHOMU
MPOBOJIMMOCTH, CBOHMCTBA
p-N-niepexoja, IpUHIUI ICUCTBUS
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NOJIYIPOBOAHUKOBOTO TMO/1A,

ero (yHKIMOHUPOBAHUE

[P BKJIIFOUEHHUH B DJIEKTPUUYECKYIO 1IETTh
MOCTOSIHHOT'O TOKa B MPSIMOM

U B 00paTHOM HarlpaBjieHUH, COOUPAThH
AIIEKTPUUYECKYIO 1IeTIb, YUTATh
MapKHUPOBKY MOJYPOBOAHUKOBOTO
JMOJIa.

IIpusooums npumepwvl UCTIOIB30BAHUS
MOJIYIIPOBOHUKOBOT'O JTMO/1a

B DJIEKTPUUECKHX IETISX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHUCUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepe3 MOoJTyNPOBOIHUKOBBINA U0,

OT MOJIAaHHOTO HAa HETO HANPSIKEHMUS.
Cmpoumb 3KCTIEPUMEHTATBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nonynpoBOAHMKOBOT'O AMO/1A
IIPY €r0 BKIIIOUEHUH B AJIEKTPUUECKYIO
LENb TOCTOSIHHOT'O TOKA B MTPSIMOM

1 B 00paTHOM HaMpaBIICHUH.
IIpumensims IpaBUIIa MOCTPOCHHUS

rpauKOB 3aBUCUMOCTEN PU3NUECKHUX
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Hroro no pazaeny
OBUIEE KOJIMYECTBO

YACOB I10 I[TPOI'PAMME

34

BEJIMYHH JIPYT OT JIpyra.
HUccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B IIEMb MIOCTOSIHHOT'O TOKa
B IIPSIMOM M B 0OpaTHOM HaIpaBJICHUHU
U UHMEePNpPemuposams

3Ty 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBJIEHUE MOITYTIPOBOJHUKOBOTO
JI0J1a TIPU TaHHOM 3HAYECHUU
HaMpPsHKEHUS], OLICHUBATh A0COIOTHYIO
Y OTHOCHUTEJIbHYIO TOTPEIIHOCTh

ATOU (PU3NIECKON BEIIMUMHBI.
Hcnonvzoeams BONTBTMETP, aMIIEPMETP,
MEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUOI.
Pewams 3a1aun Ha IENHN TIOCTOSTHHOTO
TOKa MPY HAJIMYUU B HUX UJI€ATTLHOTO

Juoaa
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11 KJIACC

HaumenoBanue
No KomunuectBo
pa3aesnoB U TEM
/i 4acoB
y4eOHOTr 0 rpeamera
Pa3nen 1. DnexkTpoauHamMuKa
1.1. OrueHka BEJIUYUHBI 2
TOPU30HTAJIbHOU
COCTaBJISIIONICH
MarHUTHON MHTYKITUU
MArHUTHOTO T10JIA

3emutH (MPaKTUKYM )

[IporpammHoOe conepxanue

MarunurtHoe nose. Bektop

MarHuTHOM uHAyKuuu. [Ipunnun

CYIICPIIO3NINH MAI'HUTHBIX MoJICH.

JIMvHMY MarHUTHOW UHYKIIHH.
MarsuTtHo€ 1oJie KaTylK!

C TOKOM

XapakTepuCTUKA IESITEIbHOCTH

oOydJaronuxcs

Onepupoeamb NOHAMUAMU. MAaIrHUTHOC

10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JUHUU MarHUTHOW WHIYKITUH.
Ymems hopMyaIupoBaTh MPUHIIAIT
CYIIEPIIO3UIIMA MATHUTHBIX TOJIEH,
U300pakaTh TMHUM UHIYKIIHH
MarHUTHOTO TIOJIS KaTYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISFOIINXCS NCTOYHUKAMU
MOCTOSTHHOTO MarHUTHOTO TIOJIS.
Ilpumernsame MIPUHITATI CYTIEPTIO3UTTUN
MAarHUTHBIX MOJIEH.

HUccnedosamv mpOCTPaHCTBEHHYIO

OpHUCHTALHNIO BCKTOpAa HHAYKIINH
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MAarHUTHOTO TOJISI, CO3/1aBAEMOT0

Ha OCH COJICHOM1Aa TIPU CYNEPIO3ULIUN
MarHUTHOTO TOJIsl 3eMJIU U MarHUTHOTO
MOJISl COJIEHOU/1a, B 3aBUCUMOCTH

OT CUJIbI TOKA B BUTKaX COJICHOU/IA

U UHmMepnpemupo8ams MOJTy4CHHbIE
pPE3YJIbTATHI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIIBHON COCTaBIISIOLIEN
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3EMJIU, OLICHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh M3MEPEHHON (PU3UIECKOMN
BEJINYUHBI.
Hcnonvzoeams KoMnac, COJICHOU/I,
71a60paTOPHBIA OJOK MUTAHUS,
TPaAHCIOPTHP.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIMIIA CYTIEPTIO3UIIUA MATHUTHBIX

noJiIen
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1.2.

N3mepenne
3aBUCUMOCTH BEJINYHUHBI
MAarHUTHON MHIYKLUH
MAarHUTHOTI'O MOJIS
MAar"HuTa OT PacCTOSHUSA

(mpakTUKyM)

MarunurtHoe nose. Bexktop
MarHMTHOM MHIAYKUUHU. JInHUM
MarHUTHOU UHAYKIMUA. MarHuTHoe

ITOJIC IIOCTOAHHOT'O MarHurTa

Onepuposamv nOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHOW WHAYKIIHH,
JMHUA MarHUTHON WHTYKITUH.

Ymems n300paxkarb TMHUN UHIYKIIUU
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBJISIOLINXCS UCTOYHUKAMU
HOCTOSIHHOI'O MarHUTHOTO TOJISL.
Ilpumensams cmapthoH

C IIPELyCTaHOBJIEHHBIM IPOIPaMMHBIM
obecrieueHueM Il U3MEpPEHHUs
BEJIMYMHBI MAarHUTHOTO T0JIs1, TIpaBUjIa
OCTpOeHUs TpauKOB 3aBUCUMOCTEH
(bu3nyecKux BEIUYUH APYT OT Apyra.
Hccnedosams 3aBUCUMOCTD BEIMYUHBI
MarHUTHOM MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSTHHOTO MarHuTa

Ha €ro NMPOJI0JIbHOW OCH CHMMETPUH

OT paCCTOAHHA MCXKAY HCHTPOM
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1.3.

HaOnronenne
MAarHUTHOTO

rECTEpe3rca

(TpakTHKyM)

MarunurtHoe nosie. Bektop
MAarHMTHOW MHAYKIUU. JIMHAN
MAarHUTHOW MHAYKIMUA. MarHuTHOE
M0JI€ KaTYIIKUA C TOCTOSTHHBIM

TOKOM. MarduTHOE 110J1e

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepPNpemupo8ams MOJTy4YECHHbBIC
pPE3YJIbTATHIL.

Cmpoumbs S3KCIEPUMEHTAIIbHO IpaduK
3aBUCUMOCTH MOJYJISi MArHUTHOU
WHYKIIMA MAarHUTHOTO TIOJISI
MOCTOSIHHOTO MarHuTa

Ha ero MpoA0JIbHON OCH CUMMETPUH
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKON MU3MEPEHUMN

(c yueToM aOCOIIIOTHBIX OTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams NUITAHAPUYECKAN
MOCTOSIHHBI MAarHUT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIUIIA CYTIEPIO3ULIUA MATHUTHBIX
oJen

Onepupoeams noHamMusAMUY. MATHUTHOE
10Jie, BEKTOP MAarHUTHON MHIYKIIHH,
JIMHUY MAarHUTHOW UHAYKIUU,
dbeppoMarHeTuK, MarHUTHbIN

THCTEPE3HC.
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B BelecTBe. PeppoMarHeTuKHu.

MarHuTHbIN TUCTEPEIUC

Ymems n300pakath TMHAN WHIYKITUU
MarHUTHOTO TTOJISI KaTYIIKH

C MIOCTOSIHHBEIM TOKOM, OOBSICHSITh
ABJIEHUA (peppoMarueTusma

¥ MarHUTHOTO THCTEpEe3nca, COOMpaTh
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
Ilpusooumsv npumepvl MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBAMHU.

Ipumensams cmapThoH

C MPeyCTAaHOBJICHHBIM IMMPOTPAMMHBIM
obOecrieueHUEM JJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TIOJISA, ITPaBHJIa
MOCTPOCHHMS TpapUKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIMUUH JIPYT OT ApyTa.
Hccneoosams 3aBHCUMOCTD BEIMIHHBI
MarHATHON WHIYKIIMH MarHATHOTO
OJIsI BOJTM3U TOPIIA KaTYIIKH

C IIOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (heppOMarHUTHBIN CEP/ICUHHK,

OT CHJIBI MPOTEKAIOMIET0 Yepe3 KaTyIIKy

TOKa U uHmepnpemuposamao
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1.4

N3ydenne paboTsl
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(dactsb 1) (nexums)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBIE€HUE U MOJYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, TMHAMO-MallllHa (TeHepaTop

MOCTOSIHHOTO TOKa)

MOJTyYeHHBIE PE3yIbTaThl
Kak HaOJIt0ICHUE MAaTHUTHOTO
THCTEpE3nca.

Cmpoumbs SKCIEPUMEHTAIbHO FpaPuK
3aBUCUMOCTH MOJYJIS MArHUTHOM
WHAYKITUH MAarHUTHOTO TIOJIST KATYIITKH
¢ heppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI TIPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOM abCOTIOTHBIX
MOTPENTHOCTEN U3MEPEHHBIX
(bu3HUeCKUX BETUYHH).
Hcnonvzosamv 1abOpaTOpHBIN
MCTOYHUK MMUTAHUS

Onepuposams NoHAMUAMU. CUIIA
Amrepa, 3JeKTpOIBUTATEN b,
JTMHAMO-MAIIIHA.

Ymems onipenenstb MOy

U HampaBlieHuEe CUIIBI AMTiepa.

3nams ucTOpUIO N300PETEHHUS
AIIEKTPOABUTATEIIS

Y COBEPIIICHCTBOBAHHUS

€ro KOHCTPYKIINH, YCTPOUCTBO
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1.5.

N3ydenne paboOTHI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(gacTh 2) (MPaKTUKYM)

[TocTostHHBIN TOK, cuIa AMnepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, TMHAMO-MallllHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y NIPUHIIUI JEUCTBUA
AJIIEKTPOJABUTATENS IOCTOSTHHOT'O TOKA
Y TUHAMO-MAaIlIVHBI.

IIpueooums npumepsvi IPUMEHEHUSI
AJIEKTPOJABUIATENS IOCTOSTHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensams HaNIPaBJICHUE BPAILCHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a1IaHHOM

HaIPaBJICHUH MPOTCKAHUS
AIIEKTPUIECKOT0 TOKa B 0OMOTKaxX
CTaHUHBI.

Pewams 33129 0 SIEKTPOABUTATEIEC
TIOCTOSTHHOTO TOKa M JJUHAMO-MAIlnHE
Onepuposams noHAMUAMU: CUATIA
Awmriepa, SIeKTPOIBUTATENb, THHAMO-
MarmHa.

Ymems onipenenstb MOy

Y HAIIPaBJICHUE CUITBI AMIepa,
coOHMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepsi IPUMEHEHUS

QICKTPOABUTATECILA IIOCTOAHHOI'O TOKA
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Hroro no pazaeny

10

Y IMHaMO-MallI1HBbI.

IIpumensme TEOPETUUECKUE CBEICHUS
00 AJEKTpOABUTATENE TOCTOSIHHOTO
TOKa U O IMHAMO-MaIlIlHe

JUTs1 00BSCHEHUSI TPOBOAMMOTO
HKCIIEPUMEHTA.

HUccrneoosams B 3aBUCUMOCTHU:

1) cuibl ToKa, BhIpabaThIBACMOi
reHepaTopoM, OT BEJIMYMHBI MOMEHTA
CHJIBI, IPUJIOKEHHOTO K €T0 Bally;

2) BEITMYMHBI HATIPSHKCHUSI, TIOIaHHOTO
Ha 3JIEKTPOBUTATEb,

OT YaCTOThI €T0 BpallleHUsI

U MEXaHWYEeCKOW Harpy3KH ero Baja
U UHmMepnpemupo8ams NOIyICHHbIE
pE3yJIbTaTHL.

Hcnonvzosams 31€KTPOMOTOD,
71a00paTOPHBIA HCTOYHUK MMUTAHUS,

peocTar, MyJbTUMETP
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Pa3gea 2. Kosie0anus 1 BOJITHBI.

2.1.

N3ydeHne 3aBUCUMOCTH
nepuojaa KojieobaHui
JINHEUKU

Ha [WIHHIPUYECKOU
MMOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KonedaHusl.

X kmHEemMaTuuyeckoe,
JTUHAMUYECKOE U SHEPTETUUYECKOE
ormmcanwue. [lepuon n yactora
koseOanuii. [lepron Mambix
CBOOO/IHBIX KOJIEOAHUI

MaTEMaTHYCCKOI'O MassTHHUKA

Onepupoeamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHus,

MEPUO/I ¥ YaCcTOTa KOJIeOaHUIA.

Ymemw 3anuceiBaTh

U UTHTEPIPETUPOBATH YpaBHEHUE
rapMOHHYECKUX KOJICOaHUM, TPUMEHSATH
3aKOH COXPaHCHHUS YHEPTUH

JJIs1 KOJieOaTeIbHBIX TTPOIIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBACHSTH POJIb MaJIOCTH
aMIUTUTYAbI KOJICOAHUIA.

IIpusooums npumepsvi KoneOATETHLHBIX
MIPOLIECCOB.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEPUO/Ia KoJieOaHu
JIVMHEVKH Ha UWJIUHAPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccnedosamsv 3aBUCUMOCTH TIepUOaa
KOJIeOaHUW TUHEUKHU

Ha MWIMHAPUYECKON TOBEPXHOCTU

OT paguyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBucuMocT

aMIUTATYIbl KOJICOaHUM

["apmonnueckue KoaedaHusl.

AMIuUTyAa, IEpUOI U 4acToTa

U UHMepnpPemupo8ans NOJy4EHHYIO
3aBUCHUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuo/ia KojeoaHui TMHEHKH

Ha [IWINHIPUYECKOU TOBEPXHOCTH

OT pajnyca ee KpUBU3HbI

U JIMHEAPU30BbIBATh 3TY 3aBUCHUMOCTD
(c yueToM aOCOJIOTHBIX OTPEIIHOCTEN
U3MEPSIEMBIX (PU3HUYECKUX BEITUYMH).
IIpumensams ipaBUIIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN HU3HUUECKUX
BEJIMYMH JIPYT OT JApyra.
Hcnonv3zoeams INHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnzu

MEXTy KHHEMAaTHYECKHM,
JUHAMUYECKUM U SHEPTE€TUUECKUM
OMHCAaHUEM rapPMOHUYECKHUX
KOJIeOaHMil.

Pewams 3a1auu Ha rapMOHUYECKUE
KoJIeOaHus

Onepuposamv noHAMUAMU.

rapMOHHYECKHE KOJeOaHus,
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IMPYKUHHOI'O MasTHUKA

OT BpEMEHU

(mpakTUKyM)

KOJICOaHUH.
[TonsaTHe 0 3aTyxaromux

KOJIcOaHUAX.

aMIUTUTY 1, TIEPUOJT U 4acTOTa
KoJieOaHul, 3aTyXaHUe KoJIeOaHuil.
Ymems 00BACHATD 3aTyXarolue
Kosie0aTeabHbIe MPOLIECCHI C 03U
3aKOHA U3MEHEHUS] MEXaHUIECKOU
HHEPruu, coOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepsvl 3aTyXaIOIMUX
Kosie0aTeabHbIX MPOIIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTHU aMILTUTY/IbI KOJeOaHuii
NPYXUHHOTO MasiTHUKA OT BPEMEHU
IPYU HAJTMYUH 3aTyXaHUS.

Cmpoumbs TpaduK 3aBUCUMOCTH
aMIUTHTYBI 3aTYXaIOUUX KoJleOaHui
MasTHUKA BPEMEHH U INHEAPU30BbIBATh
3Ty 3aBUCUMOCTH (C y4eTOM
a0COJIOTHBIX MOTPEITHOCTEH
U3MEPSEMBIX PU3NUECKUX BETHUNH).
Ilpumename ipaBUIia IOCTPOCHUS

rpaKOB 3aBUCUMOCTEN (HU3UIECKUX

BEJIMYMH IPYT OT ApYra.
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2.3.

N3mepeHne ak THBHOTO
Y PEAKTUBHOTO
COIPOTUBJIEHUMN
KaTYyIIKU
UHYKTUBHOCTHU

(TIpaKTUKYM)

[lepeMeHHBIN TOK. AMIUIMTYJTHOE U
NENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
U HanpsbkeHus. CHHYCOUAaIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJIEHCATOP U KaTylIKa
UHYKTUBHOCTH B LIEIIH
CUHYCOUAAJIBHOIO IIEPEMEHHOI0
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y UHJYKTUBHOE)

COIIPOTUBJICHUC

Hccneoosams 3aBUCUMOCTb aMIUIUTYIbI
3aTyXaroluX Kojie0aHuii MasiTHUKA

OT BPEMEHU U UHMEPNPEMUPO8amy

3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposamv nOHAMUAMU.
NEepPEeMEHHBIN TOK, AMIUTUTYTHOE

U JICWCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA

W HaIpsDKEHUsI, CAHYCOUIalTbHBIN
NepeMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATDH NTOBEICHUE
pe3ucTopa, KOHJEHCATOpa U KaTYIIKU
WHIYKTUBHOCTH, BKJIIOUYEHHBIX B IIEITh
CHUHYCOUJAIBHOIO IEPEMEHHOTO TOKa,
coOupaTh IEKTPUUECKYIO LIETIh
(mocyienoBaTeNbHO COCTMHEHHBIC
PE3UCTOP U KAaTylIKa UHAYKTUBHOCTH,
NOJIKJIFOYEHHBIE K TEHEPATOPY ).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOTO0 TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTYIbl HAIIPSKCHHSI
Ha Pe3UCTOpe OT YaCTOTHI MOJJABAEMOTO
Ha BXO/I IIEMH IEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumuw TpaduK 3aBUCUMOCTH
aMIUTHTYbI HAIIPSKECHUS HA PE3UCTOPE
OT YaCTOTHI IMOJaBaEMOT0 Ha BXO/I LICTIH
NIEPEMEHHOTO HAMPSDKEHUS TOCTOSTHHOM
aAMIUTATYIBI (C Y4ETOM aOCOTFOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(GU3UYECKUX BEIIUYHH).

Ipumensmo TIpaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKHUX
BEJIMYMH JIPYT OT Jpyra.

Hccneoosams 3aBUCUMOCTH aMIUTUTY/TbI
HAMPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
M10/1aBa€MOT0 Ha BXOJ IIeTIH
MIEPEMEHHOTO HATIPSHKCHHSI TIOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJTYUYCHHYIO 3aBUCUMOCTB.
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2.4.1. Bsenenue
B OKCIICPUMCHTAJIbLHYIO

aKyCTHUKY (JIEKI1A)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [lonepeunsie
U TIpo0TibHBIE BOJIHEL. [lepuo,
4acToTa, CKOPOCTh
pacpoCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxkeHue, MpesIoMJIICHHE,
uHTepdepeHnus u nudpakus
BOJIH. 3BYK KaK ME€XaHHU4YeCKas
BosiHa. CKOpPOCTH 3BYKA.
['pomkocTh 3ByKa. BricoTa TOHa.

O6eptonbl. TeMOp 3Byka

Onpeoensimb aKTUBHOE CONPOTUBIIECHUE
KAaTYIIKU UHAYKTUBHOCTH

(0 HU3KOYACTOTHOM 00JacTu rpaduka)
Y UHIYKTUBHOCTH KAaTYIIKH

(M0 BBICOKOYACTOTHOM YacTH rpaduka).
HUcnonvszosamsb renepaTop HU3KOU
4aCTOTHI, OCHIIIOTpad UK BOJIHTMETP
MEPEMEHHOTO HAIIPSKEHUS.

Pewamy 3a1a4u Ha 1IeNU IEPEMEHHOTO
TOKa C pE3UCTOPaMH, KOHJEHCATOpaMU
U KaTylIKaMu UHAYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MEeXaHH4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHCHUS

U JJIMHA BOJIHBI, OTPAKEHHE,
npesioMiIeHue, HHTephepeHITUs

U Mu(pakiys BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTB, BEICOTA TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsb 0OBSICHATD pa3inuyne MEX1y
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMH.
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2.4.2. OcmwimorpamMmma
Y CIIEKTP IIACHBIX

3BYKOB (IIPAKTUKYM)

[lepuon, gyactora, CKOPOCTh

pacnpoCTpaHeHus U JJIMHA BOJIHBL.

CxkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TeMOp

3ByKa. CIIeKTp 3ByKa

3name HOpMYJIbL, CBSI3bIBAIOLNE
CKOPOCTh, IEPUO/I, YACTOTY U JITTUHY
BOJIHBI, POCTEUIITNE METOIbI
HCCIIEJIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SBJICHUHN OTPa’KCHHUS, TIPEIIOMIICHUS,
uHTephepeHIru U AUGPAKIIIU BOJTHBI.
Onpedensaims Ha CIIyX 3BYKH BBICOKHUX
Y HU3KHX YaCTOT, TOHAJbHbIE 3BYKH

Y IIyMBIL.

Pewams 3a1aun 0 3ByKOBBIX BOJIHAX
Onepupoeamv nNOHAMUSAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
3BYyKa, OCIUJIIOPaMMa.

Ymems 00BICHATH, Kakast HHGOPMAITIST
COJIEPKUTCA B OCLIHILIOTPaMME,

a Kakas B CIIEKTpe, COOMpPAaTh
AKCIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE

79



3BYKH U IIIYMbI, UX OCHUJIJIOTPAMM

U CIIEKTPOB.

Ilpumensams 1714 NONYy4EHUS
OCIIJJIOTPAMM U CIIEKTPOB 3BYKOB
MePCOHATBHBIN KOMITBIOTEP

¢ MUKPO(OHOM I cMapT(OH

C TIPEyCTAaHOBJICHHBIM MMPOTPAMMHBIM
obecrieueHreM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCHIMJIJIOTPAMM M CHIEKTPOB Pa3InYHBIX
3BYKOB.

HUccrneoosams ocMIIOrpaMMBbl

U CIIEKTPBI PA3TUYHBIX TITACHBIX
3BYKOB OJIM3KHX YacTOT

U UHMepnpemupo8ams 3T
OCIIMJIJIOTPAMMBI U CIIEKTPHI.
Onpedensamsb 10 OCUUAIIIOTPAMMaM

U CTIEKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOThI KX TOHOB U 00EPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

HN3MCPCHHBIX (1)I/IBI/II-ICCKI/IX BCJINYHH.
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2.5.1. Crossure MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuast MeXaHHUECKasl BOJIHA
KaK CyMMa JIBYX BOJIH, O€TYIINX

B MPOTHUBOMOJIOKHBIX
HamnpasieHusx. [lonepeunbie

Y MIPOJOJIbHBIE CTOSTYUE BOJIHBI.
ITepuon, yactora, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA CTOsTYEH
BOJIHBI. ¥Y3JIbl U yYHOCTH.
Brnusnue rpanui oqHOMEpHON
cpeanl Ha GOpMHUPOBAHHE CTOSUUX
BOJIH. P€30HaTOphI ¢ OTKPHITHIMU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa3oBaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO TOH U 00EPTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Yemanasnusamo 63aumocesnzu

MEK 1y TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJUIOTPAMMBI; MEXKAY BBICOTOMN
TOHa (TeMOPOM 3BYyKa) U BUIAOM
CIIEKTpa

Onepuposams noHAMuUAMUY. CTOSAYAS
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOAYEN 3BYKOBOU BOJIHBI.

Ymemwv 0OBSACHITH YCIOBHUSI
00pa3oBaHUs CTOSIYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, IPUHIIUII
JIEUCTBUS KaMEpPTOHA.

3Hamb BUIIBI TPAHUYHBIX YCIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 00CPTOHOB

C JUIMHOW pe30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewamw npoctenime 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 W3yueHue cnektpa
3BYKa JIMHEHHOT'O

pe3oHaTopa

(mpakTUKyM)

OCHOBHO#1 TOH U 00EPTOHBI

CTOAYEHN 3BYKOBOM BOJIHBI

Onepuposamv noHAMuUAMU: OCHOBHOU
TOH U 00€PTOHBI CTOSIYEH BOJIHBI,
TeMODp 3BYyKa, CIIEKTP 3BYKa.

Ymemwv 00BACHATH, Kakas UHGOpMaIs
COJICP)KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHMpaTh SKCIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooumuv npumepvl TMHSHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensams AJig IOTYYEHUS 3BYKOB
caMoJIeNTbHBIN aKyCTUYECKUIN PE30HATOP
(mpoOupKy, HACTUYHO 3aIMIOJIHEHHYIO
BOJION), a JIJIs TIOJIYYE€HUS CTIEKTPOB
3BYKOB — MIEPCOHAIILHBIN KOMIIBIOTEP

¢ MUKpOGOHOM WITH cMapTQoH

C IIPEIyCTAaHOBJICHHBIM MPOTPAMMHBIM
o0ecreyeHreM.

Dopmynuposamsv TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN 4aCTOThl OCHOBHOTO
TOHA U TIEPBOTI'0 0OOEPTOHA 3BYKOBOM
BOJIHBI OT JUTMHBI PE30HATOPA.

Cmpoums TUHEapU30BaHHbIE TpadUKU
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3aBHCHMOCTEH 9acTOTHl OCHOBHOTO
TOHA U TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B IpoOupKe (C yueToM a0CONIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(buU3HUECKUX BETUYMH).

IIpumensime ipaBuUiIa TOCTPOCHUS
rpadMKOB 3aBUCIMOCTEH (hU3HUECKUX
BEJIMYUH JPYT OT JpyTa.
Hccneoosamo rpaduku 3aBUCUMOCTEN
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B TIPOOHPKE

U UHmMepnpemuposams 3Tu Tpaduxy.
Onpedensamb CKOPOCTh 3BYKa B BO3/IyXE
1o rpadukaM 3aBUCUMOCTEHN 9aCTOTHI
OCHOBHOI'O TOHA U NMEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0A B IPOOHpKeE,
OLICHUBATh A0COJTIOTHYIO

¥ OTHOCHUTEJIbHYIO MOTPEITHOCTb

M3MEPEHHOMN (PU3MYECKON BEITMUMHBI
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2.6.1.

N3mepenue nokasarens
IIPEJIOMIICHUS
TUIOCKOIIApaAJJIETIbHOU

IJIACTUHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAYKEHHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHBI
pEeJIOMJICHHS CBeTa. AOCOIOTHBIN
NOoKa3aTesb MPETOMIICHHUS.
OTHOCHUTENBHBIN MTOKA3aTelNb

IPEIOMIICHUS

Onepuposamuv nousmusmu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
aOCOJIFOTHBIM 1 OTHOCUTEIIbHBIM
MOKa3aTeb MPEJTOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpa)KEHUsI CBETa, 3aKOHBI
MIPEJIOMJICHHSI CBETa, COOUpPaTh
AKCTIIEPUMEHTATBHYIO YCTAHOBKY.
Ilpusooumsv npumepsbr ONMTUIESCKUX
SIBJICHUM, B KOTOPBIX HAOIIOAI0TCS
SIBIICHUS OTPAKCHHUSI U IPEJIOMIICHUS
CBETA.

Ipumernsame 3aKOHBI TPETOMIICHHUS
CBETA.

Cmpoums X0 nyden

MIPU MIPEJIOMIICHUH CBETA

Ha [MOBEPXHOCTH.

HUccneoosams n3meHeHue
HaIpaBJICHUs JTy4ya CBETA, Maat0lIero
Ha OOKOBYIO MOBEPXHOCTh
TJIOCKOTIapauIeIbHON TUIACTHHEI,

B 3aBUCHMMOCTH OT yI'JIa ITaJACHUA
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2.6.2 H3mepenue mokaszarens
TPEJIOMIICHHSI TIPU3MBI
110 MUHUMAaJIbHOMY YTy
OTKJIOHCHHS JIa3€PHOTO

ny4a (IpakTUKYM )

[Ipenomiienue cera. 3aKOHbI
peIoMJICHHs cBeTa. AOCOIIOTHBIN
MOKa3aTeNlb IPEIOMIICHHUS.
OTHOCUTENBHBIN IOKA3ATENb
npesomiieHus. [Ipusma.

[Ipenomnsromuid yroi mpu3Msl

U UHMePNpPemupo8amsb IOJIYYCHHBIE
PE3yJIbTATBHI.

Onpeodensamsb MOKa3aTEIb MPEIOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATh a0COTIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPEIIHOCTD
U3MEPEHHOU (HPU3NYECKON BETUYUHEI.
Hcnonvzoeams na3epHyIO yKa3Ky,
JIMHEUKY.

Pewampw 3a1aun Ha nIpeOMIICHHE CBETA
Onepuposams NOHAMUAMU:
MpesIoMJICHHE CBETa, AOCOIIOTHBIN

Y OTHOCHUTEJIBHBIN [1OKA3aTENb
IIPEJIOMIICHHS, PEITOMIISIOIIHAN YT OJI
IIPU3MBI.

Ymems paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
DKCIEPUMEHTAIBHYI YCTaHOBKY.
IIpusooums npumepsvl ONTUUECKUX
MpUOOPOB, B KOTOPBIX NPUMEHSFOTCS

MMPpCIIOMIIAIOINNC ITPHU3MBL.
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IIpumensams 3aKOHBI IPETOMIIEHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEHN NIPU3ME B CIIydae
MPOU3BOJILHOIO HAMPABJICHHUS MMAICHUS
Jy4da U B CIyda€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyya.

HUccrneoosamsv 3aBUCUMOCTD yIJia
OTKJIOHEHUS Jy4a TPEYTOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNpPABJICHUS MAIAFOIIETO JTy4ya

U UHmMepnpemupo8ams MOJTy4CHHbIE
pe3ybTaThI.

Onpedensamb 10 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTIJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PAaBHOCTOPOHHEN MPU3MOM MTOKA3aTENb
MPEJIOMIICHHS] MaTepuasa IpU3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
U3MEPEHHOU (hU3nYecKoit

BCJINYHNHBI.
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2.7.1.

[Ipumenenue > dekra
MIOJTHOTO BHYTPEHHETO
OTpaKEHUSI

B U3MEPECHUSAX (JISKITH)

1

IlonmHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN yroi MoaHoro

BHYTPEHHETO OTPAXKEHHUS

Hcnonvzoeams pu3My, JIa3€pHYIO
YKa3Ky, TPAaHCIIOPTHUP.

Pewams 3a1aun 0 IpEIOMIICHUH JTy4eH
B IIpU3Max

Onepupoeamv noHsmusamu.: TOTHOE
BHYTPEHHEE OTpaKeHHE, IPeIeIbHbIN
yrOJI MOJTHOTO BHYTPEHHETO
OTpakKEeHUSI.

Ymems bopmynupoBath ycioBue
BO3HUKHOBEHUS MIOJTHOTO BHYTPEHHETO
OTpaKEHUSI.

3name GopMyily, CBSI3BIBAIOILIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

C aOCOJTIOTHBIMU MTOKA3aTeIIMH
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SABJIEHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpumeHsieTcs ) sSIBIIEHUE TIOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Pewiamv 3a1aun Ha MOJTHOE BHYTPEHHEE

OTpaKCHHUE
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2.7.2. VI3amepeHue nokazatesns
MPETOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJII0/ICHUS yTiia
MOJIHOTO BHYTPEHHETO
OTpaXeHHUs

(mpakTUKyM)

ITonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIN yroi MoaHOro

BHYTPEHHETO OTPAXKEHHUS

Onepuposamv NOHAMUAMU:
MPEJIOMIICHHE CBETA, aOCOIIOTHBIM

1 OTHOCHUTEJILHBIN MOKa3aTelIb
MPETOMIIEHHUS, TPETOMITAIOIINANA YT Ol
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaK€HUE, TPEAETbHBIN YTOJ MOJHOTO
BHYTPEHHET0 OTPAXKEHUSI.

Ymems paccunThIBATH YTOJI TOJHOTO
BHYTPEHHET0 OTpaXE€HUsI, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooumsv npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX IPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCA SABJICHUE MOJHOTO
BHYTPEHHETO OTPaXKCHUS.

Cmpoumw X0J 1y4a B TPEYroJIbHON
MPU3ME C Y4ETOM BO3MOXKHOTO ITOJTHOTO
BHYTPEHHETO OTPAXKCHUS JIyda.
IIpumensims 3aKOHBI IPETOMIICHUSA
CBeTa.

Hccnedosamsv ycnoBus, pu KOTOPHIX

MOYKHO HAOJII0/1aTh TTOJTHOE BHYTPEHHEE
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2.8.

[TpoBepka GhopmyIsl
TOHKOM JIMH3BI

C TTIOMOIIBI0 METO/1a
napasiakca,
MIPUMEHEHHOT O

JUJISL OTIPEICIICHUS

Cobupatomue TuH3BL. TOHKas

JINH3a. (DOKYCHOG PaCCTOAHUC

1 ONTUYECKas CHUJIa TOHKOM JIUH3HI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUsI TOHKOM chepruuecKoit

JIMH3bI OT €€ ICOMCTPUHU

OTpa)KEHHUE JIyya, UIYIIETO
B TPEYT'OJILHOM IIPU3ME

U UHmMepnpemupo8ams MOJTy4CHHBIE
pPE3YIbTATHL

Onpedensams OKa3aTelb MPEJIOMIICHUS
Marepuana Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, MpU KOTOPbIX HAUMHAET
HA0JII01aThCS TOJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON PU3NUECKON
BEJINYUHBI.

Hcnonvzoeams Tpu3My, J1a3€pHYIO
YKa3Ky, JINHEUKY.

Pewams 3a1aun 0 MOJTHOM BHYTPEHHEM
OTPAXKEHUH JIyYEH B IIPU3MaAX
Onepupoeams noHssmusamu: JTAH3A,
TOHKAas JIMH3a, cOOMparomas JuH3a,
rJIaBHasl ¥ MOOOYHAs ONTUYECKAs OCh,
dokyc, HOKyCHOE pacCTOsSHHE,
(dokanbHas MIOCKOCTh, ONTUYECKAs

Cuiia, IIOICPCIYHOC YBCIMICHHC,
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IIOJIOXCHUA

HU300paKeHUst

(mpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. opMysa TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBaeMOEC

nuH30u. [lapammakc

napajuiakc.

Ymems 00OBACHATH CYIIHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIYIO 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoil TUH3BI OT €€ TeOMETPUU
Y OTHOCHUTEJILHOTO TIOKa3aTes
MIPEJIOMIICHHS, a TaKKe POpMyITy
TOHKOMW JIMH3BI, COOUPaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepwvl napajaakca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCS COOMPAOIINE TUH3HI.
Ipumensams GopMyy TOHKON JIMH3BI.
Cmpoumbs X011 pa3IMYHBIX JTyden

B TOHKOM COOMpAroIIe TnH3e.
Hccnedosamvb BO3MOKHOCTD
npuMeHeHus 3¢ exTa napanakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300paKeHU UCTOYHHKA CBETA

C MaJIOW CBETUMOCTBIO, MTOJTYYEHHOTO

C MOMOIIBIO COOMPAIOILIEH JIMH3bI
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2.9.

N3mepenune GpoxycHOro
paccTosIHUSA

pacCcenBarOIIeH JTUH3bI

(TpakTHKyM)

PaccenBaromue JTUH3EL

Tonkas nun3za. DokycHoe
pacCTOSIHUE U ONTHYECKAsl CUIIa
TOHKOM JInH3bl. DOpMysa TOHKOU
JIVH3BI.

XO0J 1yya, OpOLIEINIETO JINH3Y
IO/ ITPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OITUYECKOM OCH.

U UHmMepnpemuposams MOTyUYCHHbIC
pE3yIbTaTHL

Onpeodenamsb HOKYCHOE PACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3yJIBTaTOB SKCIICPUMEHTOB

1o HAOJIIOICHUIO Mapaliakca
N300paKEHUS TOYCYHOT'O HCTOYHUKA
CBETa, OIIEHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEIIBHYIO TIOTPEITHOCTh
U3MEPEHHOMN (HU3NUECKOI BETUUHHBI.
HUcnonvzosams coOOMparonIyto JNH3Y,
ONTUYECKYIO CKaAMBIO.

Pewams 3agaun Ha TOHKHE
COOMPAFOIIINE JTMH3BI

Onepuposamsv noHamuamu: JIAH3A,
TOHKAs INH3a, pacCenBaromIas JMH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymems 3anuceiBaTh HopmMyTy TOHKOU
JIMH3BI J1s CTy4asi paccenBaromiei
JIMH3bI, COOUPATh IKCIIEPUMEHTATIBHYTO

YCTaHOBKY, ITOJy4aTh ACHCTBUTEIIBHOE
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[locTpoenue n300pakeHUi TOUKU
U OTpe3Ka MPSAMOU B COOMPAIOIITNX
U paccenBarONINX JUH3aX

U UX CUCTEMAX

M300paXeHUE B pacCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIBIO
coOuparoIieit JMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsvr ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JIUH3.
Ilpumensams GopMyily TOHKON JTUH3BI
CJTy4asi pacCeMBAIOIICH JIUH3BI.
Cmpoumsb X011 pa3INUHbIX JIy4en

B TOHKOM pacCEenBarOUIEH JIMH3E,
n300paxeHne TOUYKHU U OTpe3Ka MPsSIMOi
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaXx.

Hccneoosams xon nydeit

Yepe3 pacCerBalroIlyo JIMH3Y,

a TaK>Ke B CUCTEME, COCTOSIIECH

13 COOMparoIe M pacCeHBAIOIICH JTNH3
MPY UX PA3IMYHOM B3aHMHOM
PACTIONIOKEHUH U UHIMEPNPEMUPOBANb
MOJTy4YEeHHBIE PE3YyJIbTaThI.

Onpeoensimb GOKYCHOE PACCTOSIHUE
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2.10 OmpeneneHue IJIMHBI
BOJIHBI JIA3EPHOTO
M3JIYYCHUS C TIOMOIIIBIO

cxembl FOHTa

(TpakTHKyM)

WuTepdepenims cBeTa.
KorepeHTHBIE HCTOYHHUKH.
VYcnoBust HaOIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP(HEPEHITMOHHOU KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHHKOB.

paccenBaroLlen JIMH3bI HA OCHOBAaHUU
PE3yJIBTaTOB SKCIIEPUMEHTOB T10:

1) HaOJIFOACHHIO ICHCTBUTEIHLHOTO
U300paKeHUs, 1aBaEMOI0
paccenBaroIIei JIMH30H;

2) HAOJIIOJICHUIO PACXOISAIIETOCS
CBETOBOTO TTy4YKa, 00pa30BaHHOTO
paccenBaroIIeH JIMH301; OIICHUBATh
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MIOTPEITHOCTh H3MEPEHHOU PU3NICCKON
BEJIMYUHBI.

Hcnonvzosams coOnparoniyro

Y PACCENBAIOIIYIO JIHH3Y, ONTHIECKYIO
CKaMbIo.

Pewams 3agaun Ha TOHKHE
paccenBaroIre JTMH3bI

Onepuposamv NOHAMUAMU.
uHTepPepeHIns, THTepPEepEeHITMOHHAS
KapTHUHA, KOTEPEHTHBIC HCTOYHHKH,
UHTEpPEPEHIIMOHHAS CXEMa, CXeMa
FOnra.

Ymems 3aniuChHIBATH yCIOBUS
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[IprmMepsl Ki1acCU4ECKUX

UHTEP(HEPEHIMOHHBIX CXEM

HaAO0JII0ICHHSI MAKCUMYMOB

Y1 MHHIMYMOB B UHTEp(PEPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX
HUCTOYHUKOB, COOMPATH
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
I1Ipusooums npumepsvt TPUPOTHBIX
SIBJICHUW M TEXHHYECKHUX YCTPOUCTB,

B KOTOPBIX HaOJIO1aeTCs
(MpUMeHsIeTCS ) SIBJICHHE
uHTephEepEHITUH.

IIpumensams ycnoBust HAOJIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEP(PEPEHITMOHHOMN KapTHUHE.
Cmpoumbs X0/ «JTy4eil» 1 TOKa3bIBaTh
Ha HEW pa3HOCTh XOJa

B nHTEphepeHimonHoi cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTHUHBI

IIPY PA3IMYHBIX T€OMETPUUECKIX
napamerpax cxemsl FOHra.

Hccneoosams natepPepeHITMOHHYIO
KapTHUHY TP HAOJIFOICHUH
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Hroro no pasaeny

Pa3nen 3. KBanToBas ¢pusuka.

3.1

N3yuenue cnekrpa
CBETa PA3JIMYHBIX
HMCTOYHUKOB

C IOMOUIBIO

T paKIIMOHHON
pereTku (IPaKkTUKYM )

19

Hudpakuus cBera.
JubpakunonHas pemerka.
VYcnoBue HaOIIOIEHUS TJIaBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PPAKIHOHHYIO PEUIETKY.

UHTEP(PEPEHIINH C TOMOIIBIO CXEMBI
FOHra u unmepnpemuposamuo
MIOJTYYCHHBIE PE3YJIBTATHI.

Onpeodensms NIVMHY BOJTHBI CBETa

10 pe3yJbTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTHHBI

¢ moMoIIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh H3MEPEHHON (PU3NUECKOM
BCJIMYHHBI.

HUcnonvzosamsb na3epHYIO YKa3Ky,
PYJETKY, a TaKkke QoJIbry, OyIaBKH

U HUTKY JJIA peanu3anuu cxemsl FOHra.
Pewams 3a1a4uv Ha IBYXBOJIHOBYIO

uHTEpPPEPEHITUIO

Onepuposamv NOHAMUAMU:
nudpakuus, IuppakOHHAS PEUIETKA,
(hOTOH, YPOBEHb PHEPTUU aTOMA,
U3ITydeHUe U moriomenne Gporona,
CHEKTp U3JIYyUYEHHUsI, CHEKTPOCKOIL.

Ymems 3an1uChIBATH yCIOBUS
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N3nyyenue u noriouieHue
(hOTOHOB TpH Mepexojie aTomMa
C OJTHOTO YPOBHS dHEPTUU

Ha Ipyroui. Buael criekTpos.

Cnektpockon

HAOJTFOICHMS TJIABHBIX TUPPAKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOT'O CBETA

Ha TU(PAKIIHOHHYIO PEIIETKY, YCIOBHS
U3JTYYCHHUS U TTOTJIOMICHHS] (POTOHOB
IIpU MIEPEX0JIe aTOMa C OJJHOTO YPOBHS
DHEPTUU Ha JAPYTOH, COOMpPaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooums npumepst TMHEHYATBHIX,
MOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3Ty4YCHHSI, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX IPUMEHSIOTCS U3ITyUEHUS

C Pa3TUYHBIMH BHJIAMHU CTIICKTPOB.
Ipumensmo ycioBUs HAOTIOICHUS
TJIABHBIX JU(PPAKIIMOHHBIX
MaKCHMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(GPAKIUOHHYIO PEIIETKY.
Cmpoums X0OJ «JTydein»

P UX HOPMAJILHOM TaJICHUU

Ha TU(HPAKIIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XO/1a.

@opmyﬂupoeamb TUI10TE3y O BUAC
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CIIEKTPOB U3Jy4CHHUSI HCTOUHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YCHUS] HCTOYHUKOB CBETA Pa3HOU
MPUPOABI U UHMEPNPEMUPOBAMNb
MOJTyYEHHBIE PE3YJIbTATHI.
Onpeodensmb NITVHBI BOJH U3TyYCHUS
Pa3IMYHBIX UICTOYHUKOB

10 pe3ysbTaTaM HaOJII0ACHUS
T(ppaKIMOHHON KapTUHBI,

JaBaeMou TupaKIIMOHHOM PEIISTKOMH,
OIICHUBATh a0COTIOTHYIO

Y OTHOCHUTEIBHYIO ITOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIMYMHEI.

Hcnonvzosams nupakImOHHYIO
pemieTky, hoHaph ¢ JTaMIIoi
HaKaJIMBaHUs, CBETOUOHBIA (hOHAPB,
razopaspsIHyIo JJaMIy, nuadparmy,
MEPHYIO JICHTY.

Pewamw 3amaun 0 najieHUM CBeTa
Pa3JIMYHOTrO CIEKTPAIBHOIO COCTaBa

Ha TU(DPaKIUOHHYIO PEHIETKY
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3.2.

HccnenoBanue
3aBUCHUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJMOA
OT CHJIBI IPOTEKAIOIIETO
4yepes Hero Toka

(mpakTUKyM)

CBeTono, ”THTEHCUBHOCTh

U3Ny4eHus1, POTOH, JIEKTPOH

Onepupogamv noHamuaMuU: CBETOANO],
p-N-miepexo, SAEKTPOH, JIbIpKa, (GOTOH,
WHTEHCUBHOCTD U3JIYUCHUS.

Ymemwb 0OBIICHATH B yIIPOIIICHHOM BU/IE
MIPUHITUIT IEUCTBUSI CBETOIUO/IA,
coOHMpaTh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY.

IIpusooums npumepvr TpUMEHEHUS
CBETOMOJIOB B OBITY U B TEXHUKE.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTU WHTEHCHUBHOCTHU
U3ITYYEHUS CBETOJINO/IA OT CUJIbI
MPOTEKAIOIIETO Yepe3 HETO TOKa.
HUccrnedosamsv 3aBUCUMOCTD
WHTEHCUBHOCTH U3JTy4YECHHSI CBETOIMOA
OT CHJIBI TPOTEKAIOIIETO YEPE3 HETO
TOKA U UHMEPNPEemupo8anms
MOJIYYEHHBIE PE3YIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3J1y4YECHUS CBETOIMOA
OT CUJIBI IPOTEKAIOIIET0 Yepe3 HETO

TOKa (C y4eTOM aOCOTIOTHBIX
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3.3.

HaOnronenue
n30UpaTeTbHOCTH
BHYTPEHHETO
dotorddexra k nuHE

BOJIHBI CBC€Ta

(TpakTUKyM)

Ceroano, THTEHCUBHOCTD
U3ITydeHus, POTOH, STEKTPOH.
DHeprus ¥ UMITYJIbC (POoTOHA.
dororddekr. 3aKoHbBI
doTodrddekra. YpaBHEHHE
OuiHmTeiHa 11 hoTodddexra.

«Kpacuas rpanuma» ¢potordpdexra

IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYMH).

Ilpumensams TipaBUIIa TOCTPOCHUSA
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JIPYT OT Jpyra.

Onpedensaimb XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH U3JTy4YE€HHsI CBETOIMOA
OT CHJIBI MPOTEKAIOIIETO Yepe3 HETo
TOKa.

Hcnonvzoeams CBETOANO, TIOKCMETP
(nnu cMapTHOH ¢ TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
NUTaHUS (MM UICTOYHUK ITOCTOSIHHOTO
HaIPsKEHUSI, PEOCTaT U MYJIbTUMETP)
Onepupoeamv noHsAmusMU: CBETOIUO/,
p-N-miepexo/1, 3MEeKTPOH, IbIpKa, (GOTOH,
MHTEHCUBHOCTb U3JIYyYEHUS,

doTord ekt (BHEMTHNI ¥ BHYTPEHHUN ),
(GOTOTOK, «KpacHasi FpaHULA»
dboTtodddekra.

Ymems 0OBSACHATH B YIIPOILIEHHOM BUJIE

MIPUHIAI IEHCTBUS CBETOAMOA,
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(bopmynrpoBaTh 3aKOHBI GOoTOADPEKTa,
3aIMUCHIBaTh YPaBHEHHE DWHIITEHHA
st horoaddexra u popmyny

JUTSL «<KpacHOM rpaHuibdy Gotodddekra,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumeps IPUMEHEHUS
CBETOIMOJIOB B OBITY U B TCXHHKE.
Ipumensams 3axonbl hoTodddekra,
ypaBHEHHE DUHINITEHA

s hoToaddexra, hopmyny

JUISL «KpacHOM rpanuibny Gotorddexra.
Dopmyauposams TUTIOTEIY

00 yCJIOBUSIX BOSHUKHOBEHHSI
BHyTpeHHero ¢oTodddexra

IpY TaJIEHUU Ha CBETOAMOJ CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHne BOSHUKHOBEHUS
(pOTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTb CHJIBI (JOTOTOKA

B OCBEILIAEMOM CBETOJIHO/IE

OT HaIpsKEHUS Ha IPYTOM CBETOJIMOJIE,
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BBITIOJIHAIOILIEM POJIb HCTOYHUKA CBETA
U UHMepnpemupoeams OITy4YeHHbIE
pPE3YJIbTATHIL.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETO/IHO/IC
(TOK BO3HUKAET TOJBKO MPH OCBEILICHUU
€ro CBETOJHO0M C JJIMHOM BOJIHEI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO paCCYUTaH OCBEIIAEMBbIH
CBETOJIUON).

Hcnonvzoeams CBETOIMOABI Pa3HBIX
1IBETOB (KpacHbIE, 3eJICHbIC U CUHHUE),
7a00paTOPHBIN OJIOK MUTAHUS,
MYJBTUMETP.

Pewams 3amaun Ha poroaddext

Hroro no pasaeny 3)
OBUIEE KOJIMYECTBO 34
YACOB I10O ITPOT'PAMME
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