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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AEsTeNbHOCTH «OCHOBBI
bu3HYecKoro ’KcrnepuMeHTa» (fajgee — mporpamma) paspadoTaHa B COOTBETCTBUU
c TpeboBaHUSIMU (eJepalbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero oomero odOpaszoBanus (gamee — ®I'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3anui0 OOy4YeHHUS B (PU3MKO-MATEMATHUYECKOM NpO(GHUIE B COOTBETCTBUU
c TpeOoBaHUSMHU (enepanbHOl 00pa30BaTENIbLHON MPOrpaMMBI CPEIHETO OOIIEero
obpazoBanus (POIT COO) [3].

Peanuzanmst mporpaMMbl MOKET COJICHCTBOBATH JOCTHKEHUIO 00YJAFOIIIMMHUCS
IaHupyeMbIX  pe3yiabratoB  ocBoeHuss DOOII  COQO, pa3BUTHIO JUYHOCTH
oOydJarommxcs, (GOPMHUPOBAHUIO M YJOBJICTBOPEHHIO WX COIHMAIBHO 3HAYMMBIX
MHTEPECOB W TOTpeOHOCTEH, caMopeaau3alid OOyJaroluXcsi depe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTH. OJTHON M3 BO3MOXKHBIX ()OPM peai3aIiiy MPOrpaMMbI
SBIIICTCS  KpyXOK. IIporpamma MOKeT peaqu30BbIBAaThCSI  00pa3oBaTEILHOM
opraHu3anueldl CcamMoCTOSITEIBHO JIMOO HAa OCHOBE B3aUMOJECUCTBHUS C JIPYTUMU
OpraHu3alysIMH, OCYIIECTBISIONIUMHA 00pa30BaTEeNIbHYIO IEATEIbHOCTD.

[Iporpamma Kypca BHEYpPOUHOH nesITenbHOCTH «OCHOBBI  (DU3HUECKOTO
SKCIIEpUMEHTa» TpeAHazHadeHa [y peanusauuu B 10-11 kimaccax u HampaBiieHa
HAa  JOCTHXKEHHUE  COOTBETCTBYIOIIUX  PE3yJbTaTOB, chOpMyITHPOBAHHBIX
B ¢denepanpbHOil pabodeil mporpamme 10 ydeOHOMY mpeamery «Duzmka
(yrinyOneHHBIN YPOBEHB).

[Tpu uzyyenun GuU3MKU Ha yriIyOJICHHOM YPOBHE peau3alvs 3TUX MPUHIUIIOB
0asupyercs Ha HCIOJIB30BAHUM CAMOCTOSITEIBHOTO YYEHWYECKOTO JKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCJIE, paboOThl (PU3NYECKOro TmpakTukyma. llpu sToM
noa paboTamMu MPaKTHUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIEIOBAaHUE, KOTOPOE
MIPOBOJIMUTCS TIO PYKOBOJICTBY CBEPHYTOI'0, OOOOIICHHOrO BHaa 0O€3 IOIIaroBOH
WHCTPYKIMHU. B pe3ynprare oOecrieunBaeTCsl OBIQJICHHE O0yUYAIOMUMUCS YMEHUSIMHU
MIPOBOJIUTH NPSIMbIE Y KOCBEHHBIE U3MEPEHUSI, UCCIIEIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYyX (PU3MYECKUX BEITUYMH U OCYIIECTBISTH MOCTAHOBKY OIBITOB IO TPOBEPKE
MPEIIOKEHHBIX THIOTE3. Bce 3T0 CrocOOCTBYET MOCTHKEHUIO OJTHOM M3 OCHOBHBIX
neneil u3ydeHnus (GU3MKKA Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHUs — OBIAJECHUIO
OOyJarOMMMHCS METOJaMU  CaMOCTOSTEIBPHOTO IIJIAHUPOBAHHWS W TMPOBEICHUS
(u3HUECKUX HKCIIEPUMEHTOB, aHAJIN3a U WHTEPIPETAud HHPOPMAIIUU, OTIPEICICHIUS

JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa.



AKTyaJIbHOCTh ~ peaju3aluy JaHHOM  INPOTPaMMBbl  ONPEAEISIETCS  TEM,
YTO €€ OCBOCHHUE II03BOJSET OOyYaromMMCS Ha NPAKTUKE O3HAKOMMTHCS
C pa3IMYHbIMU (PU3NYECKUMHU SIBIICHUSIMH, SKCIIEPUMEHTAIbHO HM3YUYUTh Pa3IHYHbIE
(¢usznueckre 3aKOHOMEPHOCTH, YriyOUTh CBOM TEOPETHYECKUE 3HAHUS, Pa3BUTh
UMEIoIMecs M TPUOOPECTH HOBBIE NMPAKTHUECKHE YMEHHsS U HaBBIKM B 00JacTU
IUIAaHUPOBAHUS, TOJATOTOBKH, MPOBEACHUS, aHAIM3a U UHTEPIPETalud (PU3NYECKOro
DKCHEPHUMEHTA.

[Iporpamma naet oOydaromUMCS BO3MOKHOCTH NPUOOPECTH NMPAKTHUYECKUH
OMBIT PaboThI C Ja0OPaTOPHBIM 000PYIOBAHUEM, OBJIAJAETh KOHKPETHBIMU ITpHeMaMu
UCCJIEIOBAaTEIbCKON  JAESATENIbHOCTH  HayMHAIouero (usmka-sKCnepuMeHTaTopa,
c(OopMHPOBATh HABBIKKM OLIEHKHU MOTPEIIHOCTEN pe3yabTaTOB U3MEpPEHUsT PUINYECKUX
BeauuuH. Peanmuzanms nmporpaMMbl  co3laeT  yCcHnoBUS A (pOpMUPOBAHMS
y 00y4aronuxcsi HeCTaHAAPTHOTO KPEaTUBHOI'O MBILIUICHHS, COJEHCTBYET Pa3BUTHUIO
UHAUBUAYATBHOCTH  CYXICHUH, (GOPMHPOBAHUIO  KYJIbBTYpbl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHHUSI U CBOOO/IBI €TI0 BBIPAKECHHUS.

[Iporpamma MokeT OBITH BOCTpeOOBaHA OOYYAIOUIUMUCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIIYOJIEHHOMY U3YYEHUIO GU3UKU U MATEMATUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX MKOJbHUKOB MO (PU3UKE, B paMKax KOTOPHIX MPEAYCMOTPEH
NPaKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTENbHBIC, HO U BOCIUTATEIbHBIC
LEIH, TOCKOJIIBKY COOTBETCTBYET HJI€€ OKOJIOTM3allMu W HWJIe€ MPUKIATHOU
HAIIPaBJIEHHOCTH, KOTOpPbIE, B YHUCJE JPYTUX HUAEH, MOJOXKEHbl B OCHOBY Kypca

¢uzuku, nzydaemoro Ha crynernu COO.

BapuanTsl peajm3auuu nporpaMmMbl 4 GopMbI IPOBEACHUS 3aHATHI

Peanuzanmst mporpaMmbl MpeArioNiaraeéT CoOYeTaHWE Pa3IUYHBIX  (opm
IpyNIoBoid palboThl (CIylIaHUE JIEKUUM, AUCKYCCHUS, MOHTaX SKCIEPUMEHTAJIbHBIX
YCTaHOBOK, MPOBEACHNE (PU3NIECKUX U3MEPEHHH MTO/T PYKOBOJICTBOM TIPETIOIaBATEs )
U WHAUBUAYaTbHON palOOThl (BBITIOJHEHHE CAMOCTOSTENBHBIX pabOT W pador
MpaKkTHUKyMa, 00padoTKa M MHTEpHpeTalus pe3yJbTaToB (PU3NUYECKUX U3MEPEHUN).
Hcnonp3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh y 00YJAIONINXCS, C OJTHON
CTOPOHBI, HABBIKM BOCHPUATHS HOBOM HHGOpPMALMU TPU Pa3TUYHBIX Gdopmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEILHOCTh U TBOPUECKOE

Hauajio. B menom peanuszanus MaHHOM MPOTPAMMBI  JOJDKHA TOJIOKUTEIBHO



CKa3bIBaThCSl KaK Ha aKTyaJM3allid 3HAHUM, YMEHUW W HABBIKOB OO0Yy4YaroOUIUXCS
B paMKax UX MpeanpodeccruoHaIbHON TEXHOIOTUYECKOU (MHKEHEPHOM ) MOITOTOBKH,
TaK U Ha COIIMAIBHOM ()OPMHUPOBAHUU JTUYHOCTH 00YYAIOLIUXCS.

[Iporpamma kypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX MPEAYyCMOTPEHBI
Takue GopMbl padboT, KaK JIEKINH, CAMOCTOATENbHbIE PA0OTHI U PAaOOTHI MPAKTUKYMA.
B xoxe camocTosiTenbHbIX pabOT oOydarouiuecss Moj; KOHTPOJEM MpernoaaBaTelis
3aKPEIUISIIOT HOBBIE 3HAHUS, OTPA0ATHIBAIOT OMPEICTICHHBIE YMEHUS U HaBbIKU. PaboThI
OpaKTUKyMa  MOJAPa3yMEBAIOT  CaMOCTOSITENIbHOE  pelieHHe  00y4aroluMucs
AKCTIEPUMEHTATBHBIX (PU3MUECKUX 3a/ad. Temaruka paboT MpakTHKyMa U TMOPSIOK
WX CJICJIOBAHUS COOTBETCTBYIOT CTPYKTYpE TEMATUUECKOTO IITaHUPOBaHus deeparbHON
paboueil mporpaMMel 1o yueoHomy npeamety «Dusnkay (yriayOieHHbI YPOBEHb).

[Iporpamma paccuMTaHa Ha peaju3alMI0 B TEUEHUE JIBYX JIET OO0ydeHus
B 1011 xnaccax mpu NPOBEACHUHU 3aHATHN OAWH pa3 B Heaento oO0bemoM | dac
Kaxgaoe. [lo ycMOTpeHHIO yduTenss MOPSJIOK CIICIOBAHMS 3aHITHH MOXKET OBITh
U3MEHEH, & HEKOTOPBIE MOTYT OBITh UCKITIOUCHBI.

JlomyckaeTcst peanu3aiys 4acTH MPOrpaMMbl B TEYEHHE OJTHOTO y4eOHOT0 roja —
s oOydaromuxcs Toiabko 10-ro umu Tosbko 11-ro kmacca. OHAKO B ATOM Ciiydae
npu pabore ¢ obywarormumucs 11-ro kjacca peKOMEHIyeTCsl HauMHATh U3JI0KEHUE
yu4eOHOro MaTrepualia ¢ TPOBEJACHUS 3aHATHI, HaNpaBIEHHBIX HAa OCBOCHHUE
00yJaromMUMHCS OCHOBHBIX TPUEMOB U METOA0B 00pabOTKH pe3yJIbTaTOB (PU3HMUECKUX
M3MEPEHHI W OILEHKHM Morpemnoctei. Jas atoro pexkomenayercs: 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 nporpamme 11-ro kimacca, UCKIIOUMB M3 HEE, IO YCMOTPEHUIO YUMTEIs,
Kakue-nmuoo Tpu 3aHsaTHs (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moxHo Taxke ocBoeHre o0ydaromumucs 11-ro kmacca moHoN mporpaMmbl
IIPY YCIIOBHUH MPOBEJCHUS 3aHATHH JIBa pa3a B HEJECIIO 00BEMOM 2 yaca Kaxaoe.

Psan pabGor mpaktukyma (Ha YCMOTpPEHHE YYMTENsl) MOXET OBITh 3a/laH
oOydJarommMcsi Ha JOM IS CaMOCTOSITETLHOTO BBITIOJHEHUS C MOCIEIYIONUM

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

B3aumocss3b ¢ (peaepajibHON padoveil MPOrpaMMou BOCIIMTAHUSA
[Iporpamma pa3zpaboTaHa ¢ ydyeToM peKOMEHIaluil QeaepanbHO paboueit
MpOorpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YUUTHIBAET MICUXOJIOrO-Mearoru4eckue

O0COOEHHOCTU COOTBETCTBYIOIIEH BO3PACTHON KaTeropuu 00y4aromuxcsi.



[IporpaMma COOTBETCTBYET TAaKUM LEJISIM BOCIUTaHUS OOYyYaroOLIUXCH,
KaK pa3BUTHUE JINYHOCTH, CO3/IaHUE YCIOBUM NIl CAMOOIIPEACIICHNUS U COLUATN3aLUU.

[IporpaMmma  COHEHWCTBYET PELWIEHUIO CIEAYIOIIMX  3aJa4  BOCIIMTAHMUS
OoOy4YaloIUXCsl: YCBOCHHE 3HAHWM, HOPM, JyXOBHO-HPaBCTBEHHBIX IEHHOCTEH,
TpaaULIUNA, KOTOPbIE BEIPa0OTANIO pOCCUICKOE 00111eCTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMH K OTUM  HOpPMaMm, IEHHOCTAM; MpPUOOpPETeHHE
COOTBETCTBYIOILLETO 3TUM HOpPMaM, LICHHOCTSM, TPAJULUSAM COLMOKYJIBTYPHOTO ONbITA

MOBEJICHUS, OOIICHUS, MEXIMYHOCTHBIX M COLMAJIBHBIX OTHOIICHUM, TPUMEHECHUS
NOJYyYEHHBIX  3HAHUW;  JOCTUIKEHHE  JIMYHOCTHBIX  pE3yJbTaTOB  OCBOEHUS
oO1eo6pa3oBarenbHOl nporpaMmbl 1o ¢usuke B coorBercTBUU ¢ GI'OC COO.

[IporpamMma cOOTBETCTBYET CIEAYIOIUIMM OCHOBHBIM HAIIPABJICHUSIM BOCIIUTAHMUSIL.

1) TpynmoBoe BOCHUTaHHWE — BOCIUTAHUE YBAXCHUS K TPYAY, TPYASIIUMCS,
pesynbrataMm Tpyna (CBOEro U JPYrux JioJel), OpUEHTAIUs Ha TPYAOBYIO
JEeSTENbHOCTD, NOJIy4YeHHE npodeccun, JMYHOCTHOE CaMOBBIpAXKECHUE
B MPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyJA€ B POCCHUICKOM O0OIECTBE,
JOCTH)KEHUE BBIJAIOIIMXCSA PE3YJNbTaTOB B MPOQPECCHOHATBHON N1eATETbHOCTH.
LleneBbIMU OpHEHTHpPAMH SIBIAIOTCS: (OPMHPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TOJIyYeHHUIO NPodeCcCHOHANIBHOTO 00pa30BaHMsI, HENPEPHIBHOMY OOpa30BaHUIO
B TE€UEHUE JKU3HU KaK YCIOBHUIO YCIEIIHON MPOPECCHOHAIBHOW M OOIIECTBEHHOMN
NEATEeIbHOCTH;, TOHMMaHHUE cHenuuku caMooOpa3oBaHus W MPOdheCCHOHATHHOM
CaMOTIOJTOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIeCTBE,
TOTOBHOCTH YYHUTHCS MU TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAaHHBIM BBIOOp cdepsl NpodecCHOHANTBPHOW TPYIOBOM JIESITCIHHOCTH
B POCCUICKOM OOIIECTBE C yUETOM JIMYHBIX )KU3HEHHBIX IJIAHOB, MOTPEOHOCTEHN CBOECH
ceMbH, 00IIEeCTBA.

2) DKOJOrMYecKoe BOCIMUTAaHHWE — (OPMHUPOBAHUE IKOJIOTUIECKON KYIBTYPHI,
OTBETCTBEHHOTr0, OEPEKHOTO OTHOIICHUS K NMPUPOJIE, OKPYKAIOLIEH cpesie Ha OCHOBE
POCCUMCKUX TPaAUIMOHHBIX JYXOBHBIX IIEHHOCTEW, HABBIKOB OXpaHbl, 3allUThI,
BOCCTaHOBJIEHHSI IPUPOJIbI, OKpYyXKarolen cpeasl. LleneBblM OpUEHTHUPOM SIBIIAETCA
OCO3HAaHHE HEOOXOAUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX M COLUAIBHBIX HAYK
Ui pa3yMHOro, OEpeXIMBOrO MPHUPOJONOIL30BaHUS B OBITY, OOLIECTBEHHOM
MIPOCTPAHCTBE.

3) LieHHOCTH HAYYHOTO MTO3HAHUS — BOCIIUTAHUE CTPEMIICHUS K IIO3HAHHIO Ce0sI

U JpYrux JojAei, mpupoisl ¥ o0IlIecTBa, K MOJTYYEHUIO 3HAHWUM, KAYECTBEHHOTO



0o0pa30oBaHus C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB U OOUIECTBEHHBIX MOTPEOHOCTEN.
LleneBbIMM OpPUEHTUPAMH SIBISIOTCA: (POPMUPOBAHUE JAESITENBHO BBIPAKEHHOIO
[IO3HABATEJIBHOTO HHTEpeca B 00JIACTH (PU3MKH C YYETOM CBOMX MHTEPECOB,
CIIOCOOHOCTEM, JOCTHXKEHUM; MOIyYeHUE MPEICTaBICHUI O COBPEMEHHON Hay4dHOU
KapTHUHE MUpa, O JOCTWKECHHUSIX HAYKM W TEXHHUKH, O 3HAYCHHM HAyKU B >KU3HU
poccuiickoro oOuiecTBa, 00ecrneyeHun ero 0e30MacHOCTH; MPUOOpPETEHNE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, ONPEAEICHUsI JIOCTOBEPHOM Hay4dyHOW HH(pOpMAaIIU
U KPUTUKH AHTUHAYYHBIX IPEIACTABICHMI; pa3BUTUE M IPUMECHEHUE HABBIKOB
HAOJIIOIEHNsI, HAKOIUJIEHUST M CHUCTeMaTH3alud (PaKTOB, OCMBICICHUS OIbITA

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

Oco0enHocTH padoThI yuHuTeJ s 110 IPOrpaMme

[Mpn peanmu3amuu AaHHOW MPOTPAMMBI 3ajladya yYUTEIsl COCTOMT B TOM,
9TOOBI  CO3/1aTh YCIIOBHS JUII YCBOCHHS OOYYAIOIIMMHCS HOBBIX 3HAHHH,
NPHOOPETCHUST MMM HOBBIX YMGHHUW W 3aKPCIUICHHS HaBBIKOB, HEOOXOIUMBIX
IUTS IPOBEICHUS PUBNICCKUX IKCIIEPUMEHTOB M aHATTN3a NOJTyYSeHHBIX PE3yIbTaToB.

JUiss pemieHust STOW 3aladyd HEoOXOAMMO HalWdue B KaOWHETe (QU3UKH
00OpyIOBaHUS, KOMIUICKTYIOIIUX ¥ PAacXOIHBIX MaTepUaoB, TPeOYIOITUXCS
VI TIPOBEACHHUS CaMOCTOSITENBHBIX pabor W pabor mnpakTtukyma. IlepeueHn
npemiaraeMeix  pabotr  chopmmpoBaH TakuM  0o0pa3oM, UYTO  IOATOTOBKA
K WX T[POBEICHUI0O HE JIODKHA BBI3BIBATH CYIICCTBCHHBIX 3aTPYIHCHHHA —
BCE HEOOXOIMMOE ISl pealH3alld NpOTrpaMMbl, KakK MPaBWIO, JTUOO HAXOJHUTCS
B KabuHeTe (GU3UKH, TUOO JOCTYITHO B IIOBCEHEBHOM OBITOBOM OOHMXO/IE.

[lepen HayamoM 3aHATHI  YYUTENIO PEKOMEHAYETCS CaMOCTOATEIBHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3aJaHus, CaMOCTOSTEIbHBbIE PAbOTBI W PAOOTHI
MPaKTUKYMa, KOTOPbIE JOHKHBI OyIyT BRIMOIHATE 00yYaronifuecs. IT0O 1acT YIUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOJKHBIE TEXHMUYECKHE TIPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJIBHBIE PE3YyJbTaThl U3MEPEHUH W UX 00pabOTKH, KOTOPHIC
MOHAMOO0SATCA I JaJbHEUIIEH TMPOBEPKUM TMPABWIBHOCTH BBIMOTHEHUS padoT
00yJaroIUMUCH.

[TockombKy ONHMM W3 TIABHBIX PE3yJbTATOB paOOTHI y4YWTENS B pPaMKax
BHEYPOYHOU JIEATETLHOCTH SBIISCTCS TMYHOCTHOE PA3BUTHE O0YUAIOIINXCS, YIUTEITO
pPEKOMEHyeTCs TPU TMPOBEACHUHM 3aHATHH TO TPOrpaMMe aKTHBHO YYacTBOBATH
B JIEATEIBHOCTH OOYyYAIOIUXCS, KOHTPOJIUPOBATH XOJA BBIMOJHEHUS HWMH

AKCHEPUMEHTAIbHON pabOThl, HAINpPaBIATh U KOPPEKTUPOBATh HUX JIEHUCTBUS,
7



CBOCBPEMEHHO  yKa3blBaTh HA  OMMOKM W  HEAOYETHl,  TOJCKA3bIBATh
U JICMOHCTPUPOBATH MPABUJIBHBIC CIIOCOOBI BBIMOJHEHUS MPAKTHYECKOW pPadOTHI,
00CyXI1aTh TPUYHUHBI M BO3MOJKHBIE TIOCIEJCTBUS AOMMyCKaeMbIX omubOok. Bo Bpems
3aHATUN HEO00XO0IUMO MO/1ICP>KUBATh T00pOKETATEITHHYIO atMochepy
COTPYAHHYECTBA.

Yyuteno ciemyeT yYMThIBaTh, YTO JIOTHKA OCBOCHHUS  TPOTPaMMBbI
npenoaraeT MocleA0BaTeIbHOE H3yUeHHWE MaTepuana — CHavaja o0ydarommecs
JOJIKHBI OCBOUTH 0a30BBIC MPUEMbI M METOBI MTPOBEICHUS (PU3NUCCKUX U3MEPEHUN
U 00pabOTKH TMOy4aeMbIX Pe3yJbTaTOB, a YXE 3aTeM NPUMCHATh WX Ha MPAKTHKE
0 CXEME «OT MPOCTOTO K CIOKHOMY». [loToMy mpuMepHas cxema IMpOBEICHUS
3aHITHH 110 TPOTPAMME MOKET OBITh CJICTYIOIICH:

1) oOBsICHEHUE TEOPETUICCKOTO MaTepraia 1o TeMe;

2) TMOArOTOBKA K BBINOJHCHHIO CAaMOCTOSTEIbHONW pabOThl WM PadOThI
NPAaKTHKyMa — OOCYXKJECHUE 3aJIlaHus, YCTPONCTBA IKCIIEPUMEHTAITBHOW YCTaHOBKH,
HEOOXOJMMOTO TCOPETUYCCKOTO MaTepHalia, MPUEMOB U METOJOB MPSIMBIX
HKCIIEPUMEHTATBHBIX U3MEPEHHH, CITIOCOO0B X 00PaOOTKU M OIEHKU MOTPEIIHOCTEN
U3MEpPECHUN;

3) mpoBeACHUE CaMOCTOSITEIbHON pabOThI WM PA0OTHI PAKTUKYMa, KOHTPOJIb
NPaBWJIBHOCTHU MTPOBEICHUS U3MEPEHMUIA;

4) 0o0paboTka  TOJYYCHHBIX  OKCICPUMCHTAJBHBIX  JaHHBIX,  OIICHKA
MIOrPENTHOCTEM;

5) obOcyxaeHne pe3yabTaToB OOPaOOTKH IMOJYYEHHBIX 3KCICPHUMEHTAIBHBIX
JAHHBIX ¥ MPOBEPKA WX MPABUILHOCTH.

B ciyuae HeXBaTKu BpeMEHH Ha PEaM3aIMIo B KJIacce MyHKTa 4 TaHHOW CXEMBbl
PEKOMEHIyeTCSI  MPEAJIOKUTh  OOYYarOMIMMCSl  BBIIIOJIHUTH  COOTBETCTBYIOIINE
JEUCTBUSL JOMa, a TYHKT S peanu3oBaTh B Hadale CIEAYIOMEro 3aHsTHS,
aub0 TPOBECTH HEOOXOAMMBIE OOCYXKJEHUS C OOydYalIUMHCS B TOPSIKE

WHJMBUAYaIbHOU PAOOTHI.



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

10 KJIACC

3ansaTue 1. [lorpemiHoCTH B 3KCIIEPUMEHTE

Jekyua «llorpemHocty mnpsMbIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HMKHOBEHUS MOTPEIIHOCTEN, METOJbI UX MUHUMH3ALINH U OLICHKU.

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

HUcnonvzyemvie mamepuanwi: [4], vacts 1.

3ansitue 2. O1leHKA NOrPelHOCTe MPAMBIX U KOCBEHHbIX H3MepeHH i
Camocmoamenvnasn paboma «OUeHKA MOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUI

10 pe3yNbTaTaM NPSIMbBIX U3MEPEHUI».

3anarne 3.  Ycpeanenwe — usMmepenmii.  CiuydyailHasi ~ NMOTrPeIIHOCTb.
KunemaTnyeckne uamMmepeHust

Jexyusa «CaydaliHple OrPENTHOCTU». B COOTBETCTBUU ¢ YPOBHEM IMOJATOTOBKHU
00ydJaromuxcs U JOCTYIMHBIM 000pPY0BAaHUEM MOXKET OBITh IMMPOBEJICHA OJIHA U3 ABYX
paboT MpakTUKyMa.

Ilpakmuxkym Ne 1

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

Obopyoosanue. IlimeHo, HamoONMHEHHAas BOJOW TUIACTUKOBas  OyThLIKA
C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHJIOMEp, JTUHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBomutcss cepus  IKCHEPUMEHTOB
10 U3MEPEHUIO C MOMOIIBIO CEKYHOMEPA BPEMEHU TPOXO0KACHUS 3€PHBIIIIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOTO (DUKCHPOBAHHOTO pACCTOSHUS BIOJIb BEPTHKAIH.
Boluucnsiercst cpenHee BpeMs  JIBHXKEHHS 3€peH. PaccuuThiBaeTcsi CcpeaHss
YCTAHOBUBIIASICA CKOPOCTh 3TOTO JBHKEHUA. OIIeHUBAETCS] TOTPEUTHOCTb.

Onucanue cxooiceti pabomvl NpaKMUKyMa: BCEPOCCUNCKAs OJUMIIHAAA

IIKOJIBHUKOB 110 (hU3MKe, peruoHanbHbii dTan 2023 r., 3amgava «[limeHo u BA3KOCTHY

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobOepute yCTaHOBKY JJIA 3allyCKa IIapUKa B MOJET C HEKOTOPOMH
BBICOTHI C (DMKCHUPOBAHHOW T'OPU3OHTAIBHOM HauyadbHOW ckopocThio. Mccnenyiite
3aBHCHMOCTh BEPTHKAJIbHOW W TOPH3OHTAJbHOW KOOpIMHAT IIapuKa IPH TOJETe.
Onpenenure CKOPOCTh IapHUKa B Ha4aJIe MOJIETA.

Obopyoosanue. CTanbHOM  IIApUK, IMYCKOBOE YCTPOMUCTBO  (OTpE30K
ATFOMHHHAEBOTO MPOQWIIL, MarHUT HEOJWMOBBINA, /IBa CTANbHBIX IIAPHKA), IITATHB
C JTanKoO# ¥ My TOU, MAISIPHBINA CKOTY, PYJIETKa, KOMMPOBalbHAs Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcss cOOpKa MyCKOBON YCTaHOBKH.
[IpoBoauTCS cepusi DKCIEPUMEHTOB TO 3alyCKy IIapuka B TOJET U HU3MEPEHUIO
KOOpAMHAT MaJCHUS IapHKa OTHOCUTEIBHO TOUKU cOpoca. [1o momydyeHHBIM TaHHBIM
paccUMTHIBAE€TCA HayaldbHasi CKOPOCTH IMOJIETa MIapHKa.

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 IMaMEeTp UIJIbI, IIOIIAlb HAPUCOBAHHOM Ha JiucTe Oymaru Gurypsl, 00bem
Opycka. OrneHuTe NOrpemHOoCTH.

Obopyoosanue. IlpoBonoka, wuria oT mmpumna (CO CTOYECHHBIM OCTPUEM),
nzo0paxenue (UTyphl CIOXKHOW (OpMBI Ha pa3IMHOBAHHOW KBajpaTaMu Oymare,
NEPEBAHHBIN OPYCOK, JIMHEHKA, ITAHT€HIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasiTCs M3MEpPEHUsT TOJIIKHBI IIPOBOJIOKH
MeToaoM psanoB. IIpoBoauTCs M3MEpEeHUE TUaMeTpa UIJIbl METOJOM MPOKATHIBAHMUS.
[IpoBoauTcst u3mMepeHue Tiomanau GUrypsl METOJOM TIOJICYETa TUTOIIAIH TI0 KJIETKaM
CeTKH M3BecTHOTo mara. [IpoBoauTcst usmepeHue rabapuToB OpycKa U BBIUYUCIIECHUE
ero oObema. OneHUBaeTCs MOrPEIIHOCTh HM3MEPEHHbIX BelWyuH. lIpoBoautcs

IIPOBCPKA IPABUIBHOCTH U3MCPCHUA JUAMCTpPa UIJIbI C IIOMOIIbIO INTAHT CHIIUPKYJIA.

3ansatue 5. I'padukm 3KcnepUMEHTAJBHBIX 3aBucuMocTeil. I['paduyueckas
00padoTKa JaHHBIX
Jexkyua «OdopmiieHne rpapuKOB SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduyeckas 06paboTKa TaHHBIXY.
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OOcyxnaroTcs OCHOBHBIE IpaBHia O(OPMIIEHUS TIpaQUKOB 3aBUCUMOCTEN
(u3HUECKUX BETUYHUH IPYT OT JIpyra.

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

Hcnonvzyemvie mamepuanvi: METOAMYECKHE pekoMeHnauuu llenTpanpHON
MPEIMETHO-METOIMYECKON KOMHUCCHUU M0 OLICHUBAHUIO OQOpMIIEHUS T'paPUKOB

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

3ansiTue 6. O0padoTKa HEeJMHEHHBIX 3ABUCHMOCTEH: JIMHeApU3aluA, MOACYeT
IJIOIIAIM MO/ rPpa)MKOM, MOCTPOEHHE KAacaTeJbHBIX K TpauKy

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

OOcyxmaeTcss  MeTOX  3aMEHbl  TNEPEMEHHBIX  TNpW  JIHHEApU3aAIHUH
OKCIIEPUMEHTANIBHBIX 3aBUCHUMOCTEH. OOcCyXaaeTcss (PU3NYSCKUN CMBICHT TLTOMIATH

noJi rpauKoOM U YriioBOro kodd@uimeHTa KacareabHOM K Tpaduky.

3ansaTne /. MWM3MepeHne 3aBHCHMMOCTH KOOPAHHATHI TIPAHMIBI 00J1aCTH
HAMOKAaHUS OT BpeMeHu. JInHeapusauus 3aBUCHIMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHoU candeTku JIeHTy JuiuHo 30 ¢M U NIMpUHON
2—3 cM. OmycTuTe KOHel 0yMa)KHOM JICHTBI B BOJIY M BKITFOUUTE CeKyHaoMep. M3yanTe
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOMUTABIICHCS BOJAOW, OT BPEMEHHU.
Omnpenenute XapakTep 3TOW 3aBUCUMOCTH.

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

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT IO HW3YYCHUIO JBIKEHUS
rpaHUIlbl HAMOKaHus OymaxxHou canderku. Hcmomp3yeTcss 3aMeHa MEepEeMEHHBIX
JUTSL JIMHEApW3allMi 3aBUCHUMOCTH W TOCTPOCHUS JIMHEWHOTO rpaduka, KOTOPBIN
BIIOCJIC/ICTBHH TTO3BOJISICT CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

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

TKaHHW».

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

3aKuMa B KOJbLO OaHKOBCKOM PC3UHKHU. 3auermTe KPIXOYKOM JHMHaAMOMCTpa KOJIbLIO
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pe3uHKH. 3Mepbre 3aBUCMMOCTH JUIMHBI PE3UHKH OT PACTATMBAOLIEH CHUJIBI
npu Harpyske (pacTsskeHuH) U pasrpyske. [Iposeaute usmepenus c marom B 0,5 H,
MIPU KaXXJ0M u3MepeHuu aenaite 3anepxky B 30 c. [loctpoiite rpadhuk naMepeHHOU
3aBUCHMOCTH, OINHMIINTE €€ xapakrep. Craenaite NPEANONOKEHUI O NPUYNHAX
HaOIo1aeMoi 3aBUCMMOCTH. PaccuMraiite, B KakuX Ipenaenax JexKUT KodP(UIUEeHT
KECTKOCTH PE3MHOBOTO KOJIbLIA. VCmosib3ysl IONy4YEHHBIE NaHHBIEC, PacCUUTAMTE,
KAaKyIO SHEPrUIO MOTJIOTWIA PE3UHKA 3a BPEMS IIPOBEACHUS U3MEPEHNU.

Obopyoosanue. Jlunerika, 3aKuM, TUHAMOMETpP C TpeaesioM uaMepenuit 5 H,
PE3UHOBOE KOJIBIIO (PEe3UHKA JIJIsi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BoINOIHIETCS OMNBIT 110 U3YYEHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3MHOBOTO KOJIBLIA OT €r0 JJIMHBI IIPU NOCTENEHHOM YBEJIMYEHUH
U TpU MOCTENIEHHOM YMEHBIICHUH pacTsaruBatonieil cuibl. Habmionaercs siBneHue
yOpYyroro ructepe3uca. J[IBe TMOIydyeHHbIE SKCIEPUMEHTAJIbHbIE 3aBUCHUMOCTH

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

3anusatue 9. Haxoxaenume Macchbl JIMHEHKH M MIIPUOA ¢ [OMOUIbIO
YPABHOBEIIMBAHMS PbIYara

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHONW TOYHOCTHIO MAcCy MIMPHUIIA U MAcCCy
JINHEVKH.

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

Kpamkoe onucanue pewenus. K KOHIly JIMHEWKH, KOTOpas HCHOJIb3yETCA
B KauecTBE pbluara, MoJIBeIINBaeTCs WIpul. M3Mepsercs 3aBUCUMOCTb KOOPIUHATHI
TOYKH OTIOPBI YPABHOBEIIEHHOTO phluara 0T 00beMa BoJIbI B mmpuile. [1o momydeHHbIM
JAHHBIM OIPEAEIISIIOTCA Macca WIPUIA U Macca JIMHEWKU.

Onucanue cxodceii pabomvl NPAKMUKYMA: PETUOHAJIBHBINA 3Tall OJMMIINAJbI

M. JIx. K. Makcema o gpusuke, 2014 ., 8 kimace, 3amada «HenecTpyKTHBHBIN aHATN3Y.

3anstue 10. U3mepenue ko3 punnenTa 3HepreTu4ecKuX NOTepb MpPHU OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeaute HccClienOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKA IApUKa
MOCJIe COyAapeHusi C MOBEPXHOCTHIO CTOJIa OT BBICOTHI cOpoca. IIpoBeauTe OmMbIT

JUISL IBYX TUIIOB IIAapUKOB. ONpenenuTe XxapakTep 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 COYyJIapeHUsl C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJA
B 3aBUCHMOCTH OT BBICOTBI cOpoca. 3MepeHus npoBOAsTCS 1S IBYX THUIIOB IIAPUKOB.
JUisi pe3uHOBOrO IIapyKa 3aBHUCHUMOCTbH SIBISIETCS MPSMOM MPOMOPIUOHATBHOCTHIO,
JUIsE 1IapvKa OT HAacTOJIBHOIO TEHHHCA 3aBUCHMOCTh HE SBISIETCS TAaKOBOM.

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

3anaTue 11. Onpenesnenne TeMI10eMKOCTH TBEPAOIO TeJIa

Ilpakmukym

3adanue. Onpenenure ¢ MAKCUMaIbHOW TOYHOCTBIO TEIJIOEMKOCTh TPYy3HKa.

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

Kpamxkoe onucanue pewenus. [IpoBOAUTCS ONBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3MKa METOJOM II€pEHOCa €ro M3 XOJOJHOW BOJbl B Topsuyro. OueHuBaercs
U3MEHEHNE TEMIEPATYPhI XOJIOIHON BOJBI 32 CUET MOJYYEHHUS KOJIMYECTBA TEIIOTHI

OT TOPSIYETO TPYy3HUKAa.

3ansaTue 12. U3mepenue TeMneparypbl PyK IKCHEPUMEHTATOPA U JaBJIeHHUS,
KOTOpPOEe MOI'YT CO3/1aTh €ro Jerkue

IHpakmukym

3a0anue. 1) Onpenenutre BHyTpeHHee cedeHHe TpyOku. IlomcoenuHuTe
K mmpuiy oobemoM 20 M TpyOKy ¢ TIOMEIICHHOW B Hee Karjied BOJbI. 3aXMUTE
IITPHUIL B JTIAJIOHSAX W HArpeBaiTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMenieHre Kamim 1o TpyOke. Mcmonb3ys monydeHHbIE JaHHBIC, OICHUTE
TEMIIEpaTypy PYK 3KcrepuMeHTaTopa. 2) Jloxkaurech, KOrja LINPUIl CHOBA MPUMET
KOMHATHYIO TeMmmepaTypy. BayBas Bo3mayx B CBOOOJHBIN KOHEI TPYOKH, H3MEPHTE
NepeMeIleHre Karid Mpyu MaKCUMAaJIbHOM JIaBJICHUH BO3/1yXa, CO3aBae€MOM Ha KOHIIE
TpyOKku. MIcions3ys momydeHHbIE 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 Bosl. [lInmpuil HarpeBaetcst pykamu, uamMepsieTcs
nepeMelleHre Karmim rno Tpyoke. Ha ocHOBe MaHHBIX O CEYEHUU TPYOKH U 0OBbEeMe
BO3/lyXa B IIIPHUIE PACCUUTHIBAETCA TEMIIepaTypa pPyK OKCHEpUMEHTATOpA.
2) HUcnonws3ys Ty K€ YCTAHOBKY, ASKCIEPUMEHTATOP CO3/1aeT JaBJICHUE BHYTPHU
cBOOOMHOrO KoHIa TpyOku. Kamuist Bogwsl mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OIICHUBAETCS JaBJICHUE, KOTOPOE MOTYT CO3/aTh JIETKHE
IKCTIIEPUMEHTATOPA.

Onucanue cxoxcei pabomsl npakmukyma: 1) B3aKIIOYUTENbHBIA 3Taml
BCEPOCCUNCKON OIMMMUAbI MKOIBLHUKOB, 2023 1., 10 kiacc, 3anaua «HaceleHHbIN

nap», myHkt Ne 1 [13, 14].

3anstue 13. dpdexTuBHbIil KOIGPUUHMEHT KecTKOCTH cucTeMbl. Onpenenenue
moayJ st FOHra npoBo/ioku ¢ moMoubio peryara. OnpeaesneHue npeaesaa ynpyrou
aepopManum

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaIbHOU TOYHOCTBIO MO1YJIb KOHTa TPOBOJIOKH.

Obopyoosanue. 1llTaTuB ¢ nByMs JlalikamMu, MPOBOJIOKA, TUHEHKA JepeBIHHAS
nuHoi 50 cM, rpy3bl Maccoit 1o 50 r, 1Ba KaHIEISIPCKUX 3aKUMa.

Kpamxkoe onucanue pewenus. JInHenika moABEIIMBAETCS Ha IMPOBOJIOKE Tak,
YTOOBI MOJTYYUJICS CHIIBHO HEPaBHOIICUUI pblyar. bIvKHUN K TOYKe TTOIBECa KOHEI]
TOPU30HTAJIBHOW JIMHEWMKW ONMUPAETCs CHU3Y Ha Janky mratuBa. K npyromy koHIy
JUHEWKU TOJBEIINBAIOTCS Tpy3bl. M3Mmepsiercss 3aBUCHUMOCTh CMEILICHHS KOHIIA
JIMHEVKH, K KOTOPOMY IOJBEIIMBAIOTCS IPYy3bl, OT UX CyMMapHOM Macchl. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUYECKHX I1apaMETPOB YCTAHOBKU PaCCUUTHIBACTCS
MoxayJib FOHra nmpoBoJioku.

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

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

Ilpakmukym

3aoanue. llpuaymaiiTe cmnocod U3MEpPEHUsT CHIIbI, KOTOPYIO TpedyeTcs
MPUWIOKUTh K MPOBOJOYHOM paMKe MJi TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure HKCIEPUMEHT UM OLEHHUTE KO3P(OUIMEHT MNOBEPXHOCTHOIO

HaTAXKCHUS BOJIBI.
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Obopyoosanue. KroBeTa mupoKas ¢ BOJIOM, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. IIpoBOJUTCS OMBIT IO U3MEPEHHUIO CUIIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJABI TPU PA3IMYHBIX MEPUMETpPaX PaAMKH.
[TpoBoauTcs orieHKa KO3 (PHUITMEHTA ITOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

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

3ansatue 15. OnpegesieHHe TOYKH POChl. 3HAKOMCTBO € JJIEKTPUYECKHUM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHnTe BIAXXKHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. [IpoOupka CTEKIIsSIHHAs, MaJICHbKHUE KYCOUYKH JIbJa, TEPMOMETP,
TabJIUIa 3aBUCUMOCTH JIaBIICHUS HACBIIICHHOTO TTapa BOJBI OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B mpoObupKy ¢ BOAOU MOCTENEHHO J00ABIISIOT
KyCOYKH JIbJia U JTOKUJAIOTCS MOMEHTA BBICTYIUICHHUS Kameib POCHI HA TOBEPXHOCTH
npobupku. [lo MONMydYeHHBIM MAaHHBIM O TEMIIEPAType TOYKE POCHI C IMOMOIIBIO
TaOMUIBI 3aBUCUMOCTH JIABJICHHUS HACBIIIEHHOTO Tapa BOABI OT TEMIEPaTyphl
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 EMKOCTEN JBYX KOHJIEHCATOPOB.

Obopyoosanue. N1Ba  DIEKTPOJIUTUYECKUX  KOHAEHCATOpa, BOJIBTMETD,
Oarapeiika, COeJMHUTENbHBIE TPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBoguTCS OMBIT MO 3apsike KOHIEHCATOPA
OT JpYyroro 3apaHee 3apsHKEHHOIO KOHAEHcaTtopa. M3mepsaroTcs HampsbKeHUs
Ha KOHJEHCATopax A0 M mocjie NmoAakiatodeHuil. OleHnBaeTcss OTHOLUICHHE €MKOCTEN
KOH/IEHCaTOPOB.

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

3ansaTue 16. U3yuenue npouecca pa3psiiku KOHIeHCATOpa

Ilpaxkmukym

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

Obopyoosanue. DNEKTPOIUTHUECCKUNA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,

CCKYHAOMCP, COCAMHUTCIIBHEBIC IIPOBO/JIA.
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Kpamkoe onucanue pewenus. 1lpoBoguTcss H3MEpEeHHE 3aBUCUMOCTH
HaIpsDKEHUsT Ha paspspKarouieMcsi KOHAEeHcaTope OT BpeMmeHH. Jlemaercst oneHka
€MKOCTH KOHJeHcaTopa. B kadecTBe cCONMpOTUBIEHUS ISl Pa3psIKM KOHJEHcCaTopa
BBICTYIIA€T BHYTPEHHEE CONMPOTUBIICHHUE BOJIBTMETPA.

Onucanue cxoxceti pabomer npaxkmuxyma: [5], 3amaga Ne 10 «UM3ydenwue

cBeTono1a» (dacth Ne 1).

3ansaTtue 17. Onpenesnenne yaeJbHOTo CONPOTHBIEHHSI MAaTePHAIa MPOBOJIOKH

Ilpakmukym

3aoanue. Onpenenute yeabHOE COMPOTUBICHUE TIPOBOJIOKH.

Obopyoosanue. JIpa MynbTUMETpa (B PEKHMME BOJBTMETPA U aMIIEPMETPaA),
COCMHUTENbHBIE  TMPOBOAa, Oarapeiika, OOpa3lbl  MPOBOJIOKH, JIMHEWKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpPOBOJIOKA COCTUHSETCS
MIOCJICIOBATENIFHO C aMIepMETPOM M TOJKIoUaeTcss K Oartapeiike. [lapamnenpHO
Yy4aCTKY IMPOBOJIOKH MOAKITIOYAETCS BONIBTMETP. M3 OTHOIIEHHS TOKa3aHUN IPHUOOPOB
PacCCUMTHIBAETCA CONMPOTHUBIICHHE y4acTKa MPOBOJIOKH, MOCJIE YEr0 M3MEPSIOTCS €ro
reoMeTpudecKkue pasMephl. I3 TONydYeHHBIX MaHHBIX OIpeAeNsaeTcs YAeIbHOE
CONPOTHUBIICHHE MaTepuasa, 3 KOTOPOTO U3TOTOBIIEHA MMPOBOJIOKA.

Onucanue cxooicetl pabomuvl npakmukyma: MexnayHapogaHas OJMMIIHAAA

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

3ansTue 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTePUCTUKH
MOJIyIIPOBOTHMKOBOI'0 THO/A

Ilpakmukym

3aoanue. VIameppTe 3aBUCHUMOCTb CHJIBI TOKA, IPOTEKAIOIIETO 4Yepe3 AUO,
OT MOJAaBAEMOT0 HA HEro HampsikeHus (B OpsIMOM M OOpaTHOM HAIpPABICHUU).
[TocTpoiite rpaduk BOIbT-aMIIEPHONU XapaKTEPUCTHKU TUOAA.

Obopyoosanue. BombT™MeTp, aMmmepMeTp, COEIUHUTEIbHBIE TPOBOJA,
MOJIYNIPOBOJHUKOBBIN IMOJI, MaKETHAs IJIaTa, IEPEMEHHBIN pe3ucTop, baTtapeika.

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

Onucanue cxooiceti pabomsr npakmuxyma: [8], rmaBa Ne 4, mabopaTopHas

pabora Ne 9.
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11 KJIACC

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

Ilpakmukym

3aoanue. OueHUTe MOAYJIb TOPU3OHTAJIBLHOM COCTaBJISIOLIEH BEKTOpa
MarHUTHOW MHIYKIIMA MarHUTHOTO TIOJIsT 3EMUITH.

Obopyoosanue. Kommnac, coneroun (auametrp 10 cm, 150 BUTKOB),
1ab0paTOpHBIA OJIOK MUTaHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. 1IpoBoAUTCS 3KCIEPUMEHT MO OMPEAEICHUIO
NPOCTPAHCTBEHHOW OPHEHTAIIMK BEKTOPA MHIYKIIMM MAarHUTHOTO ITOJISI, CO3/1aBaEMOT0
Ha OCH COJICHOWJIA TMPU CYIEPIO3UIIMH MAarHUTHOTO TIOJIsl 3eMJTM ¥ MAarHUTHOT'O TIOJIS
COJICHOM/Ia, B 3aBUCUMOCTH OT CHJIBI TOKa B BUTKaxX cojicHou 1a. [1o 3Toi 3aBUCUMOCTH
OMpeneNsieTcss MOJIYJIb TOPHU30HTAJIbHOM COCTABJSIOIIEHM BEKTOpa MArHUTHOM
WHAYKITMM MAarHUTHOTO TTOJISI 3eMJTH.

Onucanue cxooicei pabomol npaxkmuxyma: [8], rmaBa Ne 4, maboparopHas
pabota Ne 12.

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

IHpakmukym

3adanue. VIzyunrte 3aBUCUMOCTH BEJIMYMHBI MATHUTHON WHAYKIIMH MAarHUTHOTO
[OJISI TMOCTOSIHHOIO MAarHWTa Ha €ro MpOAOJIbHOW OCH CUMMETPUU OT PACCTOSHUS
MEXIY HEHTPOM MarHuTa ¥ TOYKOW U3MEPEHUM.

Obopyoosanue.  CmapTpoH ¢  NPEAYCTAHOBICHHBIM  IMPOTrPAMMHBIM
oOecrieueHUEM JJIi W3MEPEHHUs BEIMYMHBI MArHUTHOTO TIOJNISA, IMJIHMHIAPUYCCKUAN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C MOMOIIBIO TaTYMKOB cMapT(oHa TPOBOAUTCS
MNpsIMOE U3MEPEHUE BEIMYMHbI MArHUTHOW HHIYKUWM MArHUTHOTO TOJSI HA OCH

MUIMHAPHUYCCKOI'O MarauTa B 3aBUCUMOCTH OT paCCTOSAHUA JO HETO.

3ansaTue 3. Ha6awaeHne MAarHUTHOI 0 TUCTEPe3Hca

Ilpaxkmukym

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

K IIOJIOXKCHHUIK JaT4MKa MAardHuTHOI'O IIOJIA MOOMIIBHOT'O TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUYECKU TOK B TPOBOA. V3MephTe 3aBUCHMOCTH BEIMYHUHBI HHIYKIIAH
MarHMTHOTO TIOJIA Ha TOpIE JIAKKA OT CHJIBI MPOTEKAIOIIETO 4Yepe3 MPOBOJ TOKa.
Jlnst  ATOrO  BHAuUaje TOBBINIAWTE 3HAYEHUS CHJIBI  TMPOTEKAIOMIETO0  TOKa
710 MAaKCUMAJIbHO BO3MO>KHOTO 3HAUCHHUS, a TIOTOM ITOHMKANTE /IO HYJICBOTO 3HAYCHUS.
3areM CMEHUTE MOJIIPHOCTh TMOMKIIOYCHHUS HCTOYHHKA TOKA W TIOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONIUN 3aBUCUMOCTh BEJTMYMHBI MAarHUTHOW WHIYKIIUA
Ha TOPIIE JIATIKU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBO TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecrieueHUEM JIJII M3MEPCHHSI BEJIMYMHBI MArHUTHOTO TOJsS, INTaTHB C JBYMS
JanKaMH, OJlHA M3 KOTOPBIX JIOJDKHA OBITh JKEIIC3HOW (MJIM JPYrou KEJIe3HBIN
CEpJICYHUK), JTA0OPATOPHBIA HCTOYHHMK THUTAHUS, OJIHOXKHMIIBHBIA W30JIMPOBAaHHBIN
NPOBOJ, BBIICPKUBAIOIINA MaKCUMaJbHBIH TOK J1a0OpPaTOPHOTO HCTOYHHKA
TUTAHMS.

Kpamxkoe onucanue pewenus. Jlanka mratuBa oOMaTBHIBA€TCS HECKOJIBKUMHU
BUTKaMH TOJICTOTO HW30JIMPOBAaHHOTO TmpoBoja. C moOMOIB0 J1abopaTOPHOTO
MCTOYHHKA TMUTAHUS Yepe3 MPOBOJI MPOIMyCKaeTcs AMeKTpuieckuii Tok. CHavana TOK
NPOMYCKAIOT B OJHOM HAMPABICHUHA C IIOCTETICHHBIM YBEIUYCHHEM CHIIBI TOKa
M ee TOCIHCAYIOUIMM  YMEHBIICHHEeM, TIOTOM  TPOIEAYPY  TOBTOPSIOT
JUI TIPOTUBOIIOJNIOKHOTO HampaBlieHus: Toka. [Ipwm STOM u3MepsieTcss BEIWYMHA
WHIYKIIMA MarHUTHOTO IIOJII Ha TOPIIC JIANKH IITaTHBa C TIOMOIIBIO MOOWIBHOTO
tenegona. CTpOUTCS 3aBUCUMOCTh BETWYMHBI MHIYKIIUA MAarHUTHOTO TIOJISE OT CHJIBI
MPOTEKAIONIETO Yepe3 MpoBoj Toka. OOCykmaeTcsi MONyIeHHBIH TpaduK U SBICHUC

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.

Pazoupatorcs TeopeTudeckue 3aa4u o JaHHOU TeMeE.

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

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

Obopyodosanue. DAEKTPUUYECKUH MOTOPYUK C PEIyKTOPOM, HabOp Tpy30B,
peocTtar, COeIMHUTEIbHBIE POBO/JIA, TAOOPATOPHBIA HCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepmeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOISTCS ONBITHI IO U3MEPEHUIO 3aBUCHMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHIIbI,
OPWIOKEHHOr0 K €ro Bady. I[IpoBOAMTCA ONBIT MO HM3YYEHUIO CBSI3M BEJIMYUH
HaIpSDKEHUs, TMOJAaHHOTO Ha DJIEKTPOJBHMIarellb, OT YaCTOTHl €ro BpAILICHUS
Y MEXaHWYECKOW HArpy3KH €ro BaJa.

Onucanue cxoocux pabom npaxkmuxyma: 1) MexayHapoaHas OJIMMIIHANA
1o ’KcrepuMeHTanbHON usuke 2018 r., 3a7aua «MOTOPUYUK C pEAYKTOPOMY, TYHKTHI
NeNe 1-4; 2) MexayHapoaHas OJIMMITHA/A M0 dKCIepUMeHTanbHOU ¢usuke 2022 T.,

3aada «PoHapby», myHKThl NeNo 14,

3ansitue 6. M3yuyeHue 3aBHCHMMOCTH TNepHoOAa  KoJIeOAHUH  JIMHEHKH
HA NWINHAPUYECKOI MOBEPXHOCTH OT PaJnyca ee KpMBHU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoaa KoieOaHuil TUHEHKH,
MOJIOKEHHOW Ha UWIMHIPUYECKYIO IOBEPXHOCTb, OT paaHyca KPUBU3HBI ITOU
MOBEPXHOCTH.

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

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepusi HPSAMBIX H3MEPEHUI
3aBUCHMOCTH TIEpPHOJIa KOJIeOaHWN JTUHEWKH, IOJOKCHHOW Ha IWIHHIPHYICCKYIO
MIOBEPXHOCThb, OT pPaJNyca KPUBU3HBI ITOM IOBEPXHOCTHU. MCHONB3yrOTCS METOJBI

JIMHCAapU3aluu 1 rpa(bnqecmro dHaJIn3a SKCIICPUMCHTAJIbHBIX JaHHBIX.

3ansatue /. H3ydyeHme 3aBHCHMOCTH AMIUIMTYAbI KOJI€0aHUI TMPYKUHHOIO
MasiTHUKA OT BpeMeHHU

Ilpakmukym

3aoanue. W3MepbTe 3aBUCUMOCTb AaMIUIUTYAbl 3aTyXamOUUX KojeOaHui
MPY>KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBephTe rumore’y o0 3KCMOHEHIIMAIbHOM

XapakTepe MOJIyYeHHON 3aBUCUMOCTH.
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Obopyoosanue. IlpyxuHa oT 1uHAMOMeTpa ¢ npenenom usmepenuit 1 H, rpys
Maccoit 150 r, cexkyHnomep, IITaTUB € JanKoi U My(TOH, JIMHEWKA.

Kpamxkoe onucanue pewenus. IIpoBoguTCS 53KCHEPUMEHT IO MPSIMOMY
M3MEPEHUIO 3aBUCUMOCTH AaMIUIMTYAbl 3aTyXaloIIUX KoJieOaHUH MpYKUHHOIO
MagTHUKa OT BpemeHu. Crpourcs TrpaduK HCCICAOBAHHOM  3aBUCUMOCTH

B JIMHCAPU30BAHHOM BHUAC.

3anaTne 8. U3MepeHne aKTHBHOIO0 U PEAKTUBHOIO CONMPOTHBJICHUH KaTyIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. Cobepute 3IEKTPUUYECKYIO LIEMb U3 MOCIEA0BATENbHO COSIUHEHHbIX
pe3ucropa M KaTylIKM HWHAYKTUBHOCTH. IIpoBenure wu3MepeHue 3aBUCUMOCTH
HaIIpsDKEHUsT Ha PE3UCTOpe OT YacTOThl MOJABAEMOI0 Ha ATy LEIb HaIPsSKCHUS.
IIo mony4eHHBIM JaHHBIM OIIPEACIUTE AKTUBHOE COIPOTUBIIEHUE U PEAKTUBHOE
COIIPOTUBJICHUE KaTYIIKU UHAYKTUBHOCTH. PaccunTanite MHIYKTUBHOCTD KATYILIKH.

Obopyoosanue. Karynmika HHIYKTMBHOCTH, PE3UCTOP C CONPOTHUBIECHUEM,
OJIM3KUM K aKTUBHOMY COIPOTHBIIEHUIO KaTYIIKU MHAYKTUBHOCTH, COEIMHUTEIbHBIC
IpOBOJIa, TEHEPATOP HU3KOW YacTOThI, OCHMIIIOrpad MM BOIBTMETP NMEPEMEHHOIO
HaIPSKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsa  dIeKTpUuYeckas  Lelb
U3 IIOCJIENOBATEIIbBHO COEIMHEHHBIX PE3UCTOpPAa M KATYIIKA WHIYKTHMBHOCTH.
Ha o1y wnems mnopaercs mnepemeHHoe HampspkeHue. IIpoBoautcs wu3MepeHue
3aBUCUMOCTH HAIPSDKEHUS Ha pPe3UCTOpe OT YacTOThl I[OJAaBaeMOro Ha LElb
HalpspDKeHWs  (aMIUIMTy/Ja  HampsDKEHWs  Ha  BCEeM  LEeNM  MOCTOSIHHA).
[To Hu3KOUaCTOTHOM 005acTH TrpaduKa ONpeAenseTcss aKTUBHOE COMPOTHBIICHUE
KATYIIKU NHIYKTUBHOCTH, 10 BBICOKOYaCTOTHOW YaCTH ONPEAEIAETCA NHIYKTUBHOCTD

KaTYIIKH.

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

Jlekyua «BBeneHre B SKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOIATCS OCHOBHBIE
MOHATUA aKycTHUKU. OOCyXHaeTcs MEeXaHHKa PACHPOCTPAHEHHS] AaKYCTUUYECKHX
KoneOanuii. BBoauTcs mnoHsiTue TOHa UM oOeproHa. OOCYXKIAIOTCS METOMAbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBeauTe CepUI0 HKCIEPUMEHTOB M0 3alKCU OCLHMUIUIOTPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJIHOM 4YacToThbl. ONUIIUTE OCHOBHBIE OTJIMYMUSA
B OCLIIJIJIOTpamMMax JiJIsl pa3HbIX IJIacHbIX 3ByKOB. OTBEThTE HA BOIPOC, JOCTATOYHO
JIM 111 ONTUCAHUS KAKOT0-JIMOO 3BY4YaHUs OJTHOM JIUIIb CEKTPOrpaMMbl?

Obopyoosanue. 1lepcoHaNbHBIII KOMIBIOTEP C MUKPO(OHOM WU cMapThoH
C IIPElyCTAHOBJIEHHBIM IIPOrPaMMHBIM 00ECIICUEHHUEM.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepust  3KCHEPUMEHTOB
[0 TMOJIYYEHHUIO OCIMJIJIOTpaMM M CHEKTPOB TIJacCHBIX 3BYKOB OJHOW 4YacTOTBHI.
[IpoBoauTCS CpaBHUTENBHBIN U KaU€CTBEHHBIH aHAIU3 OCHUIUIOTPAMM U CIIEKTPOB.

Onucanue cxoorcell pabomuvl npakmukyma: MexayHapoaHas OJMMIHAAA
no J3KcrepuMeHTabHOM (usuke 2017 1., 3aga4a «AKYCTHYECKHE PE30HATOPHIM,

gacTth No 1.

3ansTue 10. CTosiune MexaHM4YeCKUE BOJTHbBI

Jekuyusa «Ctosiune MexaHUueckue BOJNHB». OOCYKIaeTcsi MEXaHUKa CTOSUYMX
BOJIH B OJHOMEpHOW cpene. PaccmaTpuBaroTcsi mpUMeEpbl Pa3iHMYHBIX TPAaHUYHBIX
YCJIOBHM.

IHpakmukym

3aoanue. Tlonyiite B mpoOUPKY Tak, 4TOOBI OHA Hadaja 3By4aTh. [IpoBenute
U3MEpEHNE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MIEPBOT0 0OEPTOHA BO3TYIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO cTOi0a. JIJIsT M3MEHEHHUS JJIMHBI BO3YIIHOTO
cTonba 3amoyHgiTe MpoOupKy Boaon. Onpeaenure CKOPoCTh 3ByKa B BO3yXE.

Obopyoosanue: TlepcoHaTbHBI KOMIIBIOTEP ¢ MUKPOPOHOM wiId cMapT(oH
C TIPETlyCTaHOBIEHHBIM IPOTrPAMMHBIM O0ecriedeHreM, MpoOUpKa, BOJIa, THHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepusi  IKCIEPUMEHTOB
M0 M3MEPEHUI0 aKyCTHYECKOTO CIEeKTpa 3BY4YaHUS MPOOUPKH, BO3HHUKAIOIIETO
Mpy BAYBaHWH B Hee Bo3ayxa. CTpouTcs JTMHEAPU30BAaHHBIN TpadUK 3aBHCHUMOCTU
4acTOTHIl OCHOBHOTO TOHAa H TMEpPBOTO0 O00EpTOHA OT BBICOTHI BO3IYIIHOTO
ctonb6a B mpobupke. [lo MOTydyeHHBIM JAaHHBIM OMPENEISIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxoxceii pabomvl npakmukyma: MexayHapoaHas ONMMIIAAIA
o 3KcrnepuMeHTanbHOM (usuke 2017 r., 3amaya «AKYCTHYECKUE PE30HATOPHD,

gacTth Ne 2.
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3anaTue 11. U3mepenue nokaszarteJisi peJOMJICHUS CTeKJIa

Ilpakmuxym Ne 1

3aoanue. OnipeenuTe NoKazaTelb MPEIOMIICHUS! CTEKJISTHHOM IJIaCTUHBI.

Obopyoosanue. IlpenMeTHOE CTEKJIO, MWUIMMETPOBKA, Jia3epHas yKa3ka,
JUHEUKH, IITAaTUBHI C JaKOW U My(TOH.

Kpamkoe  onucanue  pewenus. IlpoBoguTcsi cepusi  HKCIIEPUMEHTOB
M0 M3YYEHUIO MEepEeHaIpaBiIeHus JIyya CBETa, MaJIalollero Ha OOKOBYIO MOBEPXHOCTh
IOPEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BbIOpAaHHOrO yria najeHus. Beruucisercs
noka3aresb IPeIOMIICHHS MaTepuasa MIacTHHBI.

Onucanue cxooicell pabomul npakmukyma: MexayHapoJaHas oOJUMIIUaga
no skcrnepuMmeHTtanbHoM ¢usuke 2021 r., 3amaya «OTpakeHue, NpPETOMIICHHE
U TIPOITyCKaHue», MMyHKT No 4.

Ilpakmuxym Ne 2

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

Obopyoosanue. Ilpru3ma, na3epHasi yka3ka, TpPaHCIIOPTHUP, IUTATHUBBI.

Kpamkoe onucanue pewenus. IlpoBoguTCcss ONBIT MO  HW3MEPCHUIO
MUHUMAJIBHOIO YIJIa OTKJIOHEHMS JIa3€pHOTO Jy4da TPEyTrOJIbHOW PaBHOCTOPOHHEHN
npusmoil. [lo molydeHHOMY 3HAUEHHIO YIVIa pacCUMTHIBAECTCS IIOKa3aTelb

IIPEJIOMIIEHHUS TIPU3MBI.

3ansTue 12. [loiHoe BHYTpPeHHee OTPa:KeHHE

Jexkuyua «llpumenenne d>Pdexkra TOTHOTO BHYTPEHHETO  OTPAKECHUS
B mMmepeHusx». OOcyxnaercas 53(PdGeKT TOJHOTO BHYTPEHHETO OTPaKECHHUS.
OnuceiBaloTCA TPUEMBl IO HCIOIB30BAHUIO ATOTO d(ddexra mnpu NPOBEICHUU
ONTUYECKUX U3MEPEHHUI.

Ilpakmukym

3aoanue. OnipeaenuTe noka3areib MPEIOMICHUS MaTepuasa IpU3Mbl.

Obopyoosanue. CTEKIsTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKA.

Kpamkoe onucanue pewernus. IlpoBoauTcss onmbIT 1o HaOmoAcHUIO 3¢ dexTa
MOJIHOTO BHYTPEHHEr0 OTPa)KEHHSI CBETAa, KOTOPBIA PaCIpOCTpaHSECTCS B IMPHU3ME.
WsmepsaroTcss mapameTpbl, Mpu KOTOpPHIX gocturaercs d¢ddext. Boruaucnsercs
MOKa3aTesb MPEJIOMIICHHS MaTepuasa IPU3MBbI.

Onucanue cxooiceli pabomwvl npaxmukyma: MexnayHapoaHas OJIUMIIAAJIA

10 dKcrepuMeHTaabHol (usuke 2021 r., 3agaua «/Iucnepensy, myHkr Ne 1 [16].
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3anaTne 13. IlpoBepka ¢opMyJbl TOHKOH JIMH3BI C TOMOIILI0 MeTOdA
napajjiaKca, NpUMeHEeHHOr0 JISl onpe/ieIeHUs MOJI0KEeHUsI M300pasKeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOMW TOYHOCTBHIO (POKYCHOE PACCTOSIHUE
coOuparonieit JTUH3HI.

Obopyooesanue. CoOuparomiasi TuH3a, ONTHYECKasi CKaMbs (JIUOO MEpHasl JIeHTa
U KpeIJICHUE JIs TMH3bI), IBE UTJIbI OT HINPHIIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIUH,
TOYEYHBIM UCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs U jaeMoHcTpupyercss 3hdext
napajiakca. M3ydeHHBI 3P ¢deKT ucnonap3yercs s ONpeleieHUs MOJIOKEHHUS
N300pa)KeHUs UCTOYHMKA CBETa C MaJOW CBETUMOCTBIO, MOJIYYEHHOTO C MOMOIUIBIO
coOuparomeit JauH3bl. [lo HECKOJBKMM ONBITaM paccuuThiBaeTcsl (HOKyCHOE

PacCTOAHUC JIMH3bI.

3ansaTue 14. U3mepenne poKyCHOro paccTOSIHUS paccenBalouleil JTMH3bI

Ipaxkmuxym

3adanue. OnpenenuTe ¢ MaKCUMaJIbHOW TOYHOCTBIO (DOKYCHOE pacCTOsSHUE
paccenBarolel JTUH3bI.

Obopyodosanue. PaccewBaromas JIuH3a, cOOUparomas JUH3a, OINTHYECKas
CKaMbsl (MO0 MepHasi JICHTa W KPEIUIeHWUs [JIs JIMH3), JUCT KapTOHA, HOKHUIIBI,
TOYEUHBI HCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)aaloTcs npueMbl U3MepeHus (OKyCHOTro
paccrosiHdsl ~ pacceuBarouieid  JMH3bL.  [IpoBOAMTCA  OmBIT 1O  MOJYYEHHUIO
JEHCTBUTENHHOTO N300PAKEHUS B pACCEUBAIOIICH TUH3E MyTEM CO3AaHMS C TOMOIIBIO
coOuparonieii  JUH3BI MHHMOTO HWCTOYHHMKA [JI1  PACCEWBAIOIICH  JIMH3BI.
Taxxe TPOBOAUTCS OMBIT MO HAOIIONEHUIO PACXOJAIIECTOCS CBETOBOTO ITyYKa,
00pa30BaHHOTO CBETOM, H3IyYCHHBIM TOUYCYHBIM HMCTOYHUKOM U MPOIIEIIIAM
4yepe3 paccerBarOIIyIO JIMH3Y, Ha KOTOpYyIo HakieeHa nuadparma. [lo pesymbraram
MOJIYYEHHBIX ASKCIEPUMEHTOB pPACCUUTHIBAETCA ONTHYECKAs CHUJIa pPacCEeHBAIOLIEH
JIUH3BL

Onucanue cxooiceii pabomul npaxmuxyma: [8], rmaBa Ne 5, maboparopHas
pabota No 12.
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3anusaTue 15. OnpenesieHue JJIUHBI BOJHBI JA3€PHOT0 M3JIyYeHHUsl ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymailiTe HKCIEPUMEHTATBHYIO YCTAaHOBKY, IO3BOJISIONIYIO
HaOII0/1aTh WHTEP(EPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JIy4YEHHS Jia3epa.
Onpenenute MJIMHY BOJTHBI U3TYYCHUS Ja3€pPHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, ponbra, OyjaaBKu, IKpaH, pyJeTKa.

Kpamkoe onucanue pewenus. JIByMs CBsI3aHHBIMH HUTKOW OyliaBKamMu
MIPOKAJIBIBAIOTCS JIBA OJIM3KOPACIIOIOKEHHBIX OTBEPCTHSI B aJFOMUHUEBOM MUIIEBON
donbre. IlomydeHHbIE OTBEPCTHS OCBEIIAIOTCS Ja3€pHBIM MydykoM. B mpormeaiem
cBeTe HaOMoaeTcs nuTepdepeHiimonHas kaptTuHa. [1o paccTosHIIO MeX Ty TTOJIOCaMHU
UHTEPEPEHIIMOHHOW KapTUHBI W PACCTOSHUIO MEXIY OTBEPCTUSMH B (ojbre
pacCUMTHIBACTCS JIJIMHA BOJIHBI CBETA B JIa3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  NPAKMUKymMa:  3aKIIOUUATEIBbHBIA  JTal
BCEPOCCUNCKOM OUMMHAIBI MKOJIbHUKOB 1Mo pusuke 2000 r., 11 xmacc, 3amaya No 1.

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

Ipaxkmuxym

3adanue. llpugymaiite, coOOEpUTE U OMUIINUTE HKCIIEPUMEHTATBHYIO YCTAaHOBKY,
MO3BOJISIOULYIO TOTYYUTh ONTUYECKUI CIIEKTP U3ITyYEHHSI CBETA Pa3IMYHbIX HICTOYHHUKOB.
[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 HaOJIOACHUIO ONTHYECKUX CIEKTPOB H3IIYUYCHHs] HWCTOYHUKOB CBETa pa3HOU
npuponsl. IIpoBoauTcs cpaBHUTENBHBIA U KOJTUYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooicetl pabomuvl npaxkmuxyma: MexnyHapoaHas OJMMIIHNAAA

o 3KcnepuMeHTanbHol dusuke 2018 r., 3agaua «CriekTpy.

3ansitue 17. UcciienoBaHne 3aBUCHMOCTH HHTEHCUBHOCTH CBeYeHHUsI CBETOAHOA
OT CHJIBI IPOTEKAIONIEr0 Yepe3 Hero ToKa

Ilpaxkmukym

3aoanue. VI3mepbTe 3aBHCUMOCTh HWHTCHCHBHOCTH CBEUCHHS CBETOAMOA
OT CHJIBI TPOTEKalIIero 4epe3 Hero Toka. Omnpenenutre XapakTep H3MEPEHHOM

3aBUCUMOCTH.
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Obopyoosanue. CBeroauona, MOKCMETp (Wi cMapT@oH C JAaTYUKOM
OCBEIIEHHOCTH), JTa00OpaTopHbIN ONOK muTaHus (win ABe Oarapeiiku AA, peocraT
1 MYJBTUMETP), COSTUHUTEIIBHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAWTCS OJKCHEPUMEHT IO MPSIMOMY
W3MEPCHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOAUONA OT CHIIBI
IpOTEeKaloImero 4vepe3 Hero Toka. CTpouTcs rpaduk MOTYyYEeHHOW 3aBHCHUMOCTH.
OnpenensieTcs XxapakTep 3aBUCUMOCTH.

3ansntue 18. HaGuaiwaenne wu3duparTebHOCTH BHYTpeHHero ¢orodddexra
K JJIMHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBA CBETOAMO/Ia APYT HAMPOTUB Apyra. M3yuuTte sBieHue
BO3HMKHOBEHHUSI (POTOTOKa B OCBellaeMOM cBeTroauone. Jlis 3Toro wusMepbTe
3aBUCUMOCTH CHJIBI (DOTOTOKA OT HAIPSKEHHS] Ha CBETOJIUOJIE, BHITIOJIHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMBIT, MPUMEHSISI B KaueCTBE HCTOYHUKOB CBETa
CBETOJIMOJIbl, JAIOIIME CBET C pa3HbIMU JJWHAMU BOJH. OmpenenuTe yCIOBUS,
IIPU KOTOPBIX B OCBEIIIAEMOM CBETOHMO]IC BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOIMOJOB Pa3HBIX I[BETOB (KpacHBIE, 3€JICHbBIC
U CHHUE), OJIOK TUTAHUS CBETOIMO/Ia-OCBETUTEISI, MyJIbTUMETD.

Kpamkoe onucanue pewenus. JIBa cBeToAMOAa YCTAHABIMBAIOTCS HAIPOTHUB
apyr apyra. Yepe3 OAuH CBETOAMOJ| MPOIYCKAETCS TOK OT MCTOYHUKA IMUTAHUA.
N3ydaercst sBIEeHHE BO3HUKHOBEHHS (POTOTOKAa BO BTOPOM  CBETOJIHOJIC.
O6HapyxuBaeTcs, 4Yro (OTOTOK BO BTOPOM CBETOJIHMOJE BO3HHUKAET TOJIBKO
IIPA OCBEIIEHUH €T0 CBETOIMOJOM C JJIMHOW BOJIHBI, MEHBIIECH WA PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO PaCCUYUTAH OCBEIIAEMbBIN CBETOIUOI.

Onucanue cxooiceti pabomwvl npaxmuxyma: MeXIyHapoaHAs OJIUMIIAA]IA

1o dKcrepuMeHTanbHol pusuke 2020 1., 3agada «Onromapay [17].
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IUIAHUPYEMBIE PE3YJIbTAThBI OCBOEHMSI KYPCA BHEYPOYHOM
JNESITEJIbHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUIA TPO®UIb)»

JIMUHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo 6ocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO011iecTBa, y4acTBOBaTh B CaMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

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

B cghepe nampuomuuecxkoeo éocnumanus:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW UJACHTUIHOCTH, MATPUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXEHUSIM
POCCUNCKHX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH.

B cghepe 0yxoeno-npascmeennozo eocnumanus:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMWBaTh  CUTyallMIl0 U TNPUHAMATh  OCO3HAHHbBIE
peleHusl, OPHUEHTHPYSACh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE€ B AEATEIbHOCTU YUEHOIO;

OCO3HAHHE JJMYHOTO BKJIaJ]a B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

B cghepe scmemuuecroco 6ocnumanus:

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

B cgpepe mpyoosoco éocnumanusi:

UHTEpEeC K pa3audHbiM  cepaMm  MpodecCHOHATBHON  JeATEIBHOCTH,
B TOM YHCJIE€ CBSI3aHHBIM C (DU3WKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymeit mpodeccun u peaaTn30BbIBaTH COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTH M CITOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTh
(Gu3UKY Ha TIPOTSKEHUU BCEH KU3HU.

B cghepe sxonocuueckozo socnumanus:

c(hOpMHUPOBAHHOCTh  DKOJOTHYECKOW KYJIBTYPBI, OCO3HAHHWE TJI00AIBHOTO
XapakTepa HKOJOTUUECKUX Mpo0IeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUIN B OKPYXKAIOIIECH Cpe/ie HA OCHOBE
3HAHUS LEJed YCTOMYNBOTO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHue ONbITa AEATEIBHOCTH SKOJIOTMYECKON HAITPABIIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAHUM 1O (PH3BHUKE.
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B cghepe yennocmu nayunoeo nosnanusi:

c(OPMHUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOW JesTENbHOCTH, TOTOBHOCTH B Ipolecce
M3y4YeHHUs] (PU3MKH OCYIIECTBISATh MPOEKTHYIO U HMCCIEIOBATENIbCKYIO J1€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIe YHUBepCcaJbHbIE yueOHbIE JeiiCTBUS:

ba3oBble Jornueckue aeicTBUA:

CaMOCTOSITEIILHO dbopmyaupoBaTh u aKTyallu3upOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEACNSITh 1LEeNU JACATEIbHOCTH, 3a7aBaTh IMapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMbIX (PU3MUECKUX
SIBIICHUSX;

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

BHOCHUTBH KOPPEKTHUBHI B JEATEIHLHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIBTATOB
1[EJIIM, OIIEHUBATh PUCKHU MOCIIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATH U BHITIOHATH Pa0OTY B YCIOBUSX PEATbLHOTO, BUPTYaJIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHSI;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciiegoBarejbCcKue AeCTBUSA:

BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBHIMU TOHATUSAMH W METOJIaMH
buznuecKon HAYKu;

BJIQ/ICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENBCKOW M MPOCKTHOW NESITeIbHOCTH
B o0nacTu (hU3MKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB pemieHus 3amad (U3MYECKOTO COJIEPKaHMs, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB ITO3HAHMS,

BJIQJIETh BUJAAMH  JICSITEIHOCTH TIO  TOJYYSHUIO HOBOTO  3HAHWS,
€ro MHTEpIpeTauy, MPeoOpa3oBaHUI0 W TPUMEHEHHIO B Pa3jIMYHBIX y4eOHBIX
CUTyalusiX, B TOM YHUCJIE€ PU CO3JaHUU YUEOHBIX TPOEKTOB B 00JIaCTH (DU3UKHU;

BBISIBJISITh TPUIUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOIUTh apTyMEHTHI I JOKA3aTeILCTBA CBOMX

YTBEPKACHUM, 3a]1aBaTh [MAPAMETPBI U KPUTEPUU PELICHUS;
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aHAIM3UPOBATH TOJIYYCHHBIE B XOJ€ pEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSX;

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

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLIECHUBATh PUOOPETEHHBIH OIBIT;

YMETh [EPEHOCUTh 3HaHus 1O (U3UKE B TMPAKTHYECKYIO 001acTh
KU3ZHEECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NPEIaraTh OpUriHaIbHbIE TOJAXObI U PEIICHUS;

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

Pab6ora ¢ unopmanmeii:

BJIQJICTh HaBBIKAMHU IOJIY4YeHUS HHPOPMAUKA (PU3HUYECKOTO COJCPIKAHUS
U3 HCTOYHHKOB PA3HBIX THUIIOB, CaMOCTOSTEIHLHO OCYIIECTBIIATH TOWCK, aHaJIW3,
CUCTEMATH3allMI0 M WHTEPIPETAIIMI0O HHPOPMAIUK Pa3IUYHBIX BUIOB M (QOpM
NpeCTaBIICHHUS

OIIEHWBATH IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJh30BaTh  CpeACTBAa  WHQPOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPTraHH3AIIMOHHBIX
3a/1a4 ¢ COOJIIOJICHHEM TPeOOBaHUN IPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHHs, IMPaBOBBIX M O3THYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI PUINICCKOTO COJICPIKAHUS B PA3TUIHBIX (hopMaTax C y4eTOM
Ha3HaueHWs MHGOPMAIMKM U IEJEBOM ayIWTOPHH, BHIOWpas ONTUMAIbHYI0 (OpMy

MMPCACTABICHNA U BU3YyAJIU3allUH.

KoMMyHHMKaTUBHBIE YHMBepCaJbHble Y4eOHbIC AeiiCTBUA:

OCYIIECTBIISITH OOIIEHUE BO BHEYPOUHOU JCSITEILHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOH(DINKTHBIX 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 4Jic€Ha KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
A KOOPAMHUPOBATH JEUCTBUS II0 €€ JOCTHKECHHUIO: COCTABJIATH IUIaH JACHUCTBUHU,
pacrpenensTh POl € Y4Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pPeE3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaKJOT0 YYaCTHHUKA KOMaH/bl B OOUTUI
pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE TMPOEKTHI, OLEHUBATh HJEU C TO3UIUU HOBU3HBHI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B  PA3JIAYHBIX

CUTyaluiaXx, IMposABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH HWHUIIMATUBHBIM.

PeryasiTuBHble YHUBepcaJibHbIe yueOHbIe JAeiicTBUS:

Camoopranu3anus:

CaMOCTOSITETTLHO OCYIIECTBIIATh IMO3HABATEIBHYIO JIEATEIHHOCTh B 00JacTH
(U3WKH, BBISIBIATH MTPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEITFHO COCTaBJISITh TUTAH PEIICHHS PACUETHBIX U KAUECTBECHHBIX 3a]1a4,
TUTaH BBITIOJHEHUSI TPAKTUYECKOW paboThl € yYETOM HMMEIOIIUXCS pPEeCcypcoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM;

pacimupsITh paMKd Y4eOHOTO TMpeaMeTa Ha OCHOBE JHUYHBIX MPEAIOUYTCHHIA,

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

OIICHUBATh MPUOOPETCHHBIH OIIBIT;

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

ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, 3MOLUOHAIbHBII HHTE/JICKT:

JlaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

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

WCIIOIb30BaTh MpUeMbl pedIECKCUU IJIS OLUEHKH CHUTYalllH, BIOOpA BEPHOIO
pELICHMUS;

yMETb  OLEHHBaTh PHUCKM W  CBOECBPEMEHHO NPUHHUMATh  PEUICHHUSA
10 UX CHUXKECHUIO;

29



[IPUHAMATh MOTHBBI W apryMEHTBl [JPYTMX IIPH AaHAJIU3€ pe3yJIbTaTOB
NEATENbHOCTH;

MPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,;

OPUHUMATh MOTHBBI M ApPryMEHThl JPYIMX [Py AaHAJIU3E pe3yJbTaTOB
NEeATENbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLUTUOKH.

NPEAMETHBIE PE3YJIBTATHI

K xonny 10 kracca oGy4daroniuiicst HAQy4uTCS:

MOHMMATh 3HAYEHUE OMHUCATEIHHOW, CHCTEMAaTU3UPYIONEH, 0O0BICHUTEIBHOM
U TPOTHOCTHYECKON (yHKIMH (u3mMdeckold TEOpuu — MEXaHHWKH, MOJEKYJISIpPHOU
GU3MKH W TEPMOIWHAMUKH, pOJb (U3MUECKO Teopun B  (HopMHpOBaHHUH
NpeCTaBICHUH 0 (PU3MUECKON KapTHUHE MUPA,

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

paznuyath yclioBus (TpaHUIbl, OOJACTH) NPUMEHUMOCTH HU3YYEHHBIX
¢u3nUecKkux 3aKOHOB, TOHMMATh BCEOOIIUN XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB
U OTPAaHUYEHHOCTH UCIIOJIb30BaHMS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBSACHATH MEXaHWYECKHUE, TEIUIOBbIE, SJIEKTPUUYECKUE
NPOIECChl W SIBJICHMSI, HUCIOJB3Yysl OCHOBHBIC IOJOKEHUS W 3aKOHBI MEXaHUKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUHU, MOJEKYJISIPHON (DU3UKU M TEPMOIUHAMUKH,
AIEKTPOAMHAMHUKH;

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

ONHUCHIBaTh (HU3MUECKHE MPOLECCHl M SABJICHUS, HCIOJB3YS HEOOXOAUMBIE
BEJTUYHHBI;

OOBSICHATH OCOOEHHOCTH MPOTEKaHUs H3y4daeMbIX (PU3UUECKUX SIBICHUN;

IPOBOJUTh HMCCIEAOBAHNWE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUMHBI
OT JpPYrod C HCIOJIB30BAHMEM TMPSMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DHUKCHUPOBATh pPE3yJdbTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NUECKHUX
BEJIMUYUH B BUJIE TPAPUKOB C YU€TOM aOCOIOTHBIX MOTPEIIHOCTEN U3MEpEHUH, 1e1aTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIICIOBAHNUS,

MPOBOJUTH KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIIMYMH, PU 3TOM BHIOUPATH
ONITUMAJIGHBI METOJ W3MEpPEHUs, OIICHWBATh a0CONIOTHBIE W OTHOCHUTEIIBHBIC

IMOI'PCIIHOCTH IIPAMBIX U KOCBCHHBIX HSMGPGHHﬁ;
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MPOBOJUTH OMNBITHI TIO TPOBEPKE MPEIJIOKECHHON THIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAJbHYI0  YCTAaHOBKY, aHaJIU3UpPOBATH
MOJTy4YeHHBIE PE3yAbTaThl U IeTIaTh BHIBOJ O CTATyCE MPEAI0KEHHON THITOTE3HI;

coOiroiaTh MpaBuiia O€30MacHOrO TpyAa MPU NPOBEACHUU HCCIECIOBAHUMN
B paMKax  OpakTUKymMa U y4yeOHO-HUCCIEAOBATENbCKOW  JI€ATEIBbHOCTH
C MCTIOJIb30BAHUEM M3MEPHUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000Dy I0BAHUS;

pelaTh pacueTHbIC 3aJa4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOM (pu3nueckoit
MOJIENIbIO: HAa OCHOBaHUM aHalM3a YCJIOBUS OOOCHOBBIBATH BHIOOp (pu3myeckoi
MOJICIM, OTBEUAIONIe TpeOOBaHUSAM 3aJaud, NPUMEHAITh (OPMYINBI, 3aKOHBHI,
3aKOHOMEPHOCTH ¥ TIOCTYJaThl (U3NYECKUX TEOpUH TIPU  HCIIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB pEIICHUs 3a/ad, MPOBOJUTH pPacyeThl Ha OCHOBAaHUU
UMECIOIINXCS JTAHHBIX, AHAIM3HPOBATh PE3yIbTaThl M KOPPEKTUPOBATH METOJBI
pEIIeHUs C YIETOM TOJTYyUYSHHBIX PE3YIIBTATOB;

peliaTh Ka4eCTBEHHBIC 3a/ladyd, TpeOyromue MPUMEHEHUS 3HAHUN W3 Pa3HbIX
pa3nenoB kKypca (H3MKH, a TaKKe HMHTETpallid 3HAHWH W3 JIPYrHX MPEeIMETOB
€CTEeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCYKICHUMN
C OMOPOM HA U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS NIl OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTENIBHBIX PUOOPOB;

aHAIM3UPOBATh U OIICHUBATH TMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMN
NESTEIBHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMH TMpoIleccaMu, C TO3UIUHN
HKOJIOTHYECKOM 0e30macHOCTH, IpeICTaBlICHUN 0 paIMOHAILHOM
NPUPOIOIOIB30BAHUHU, a TaKKE€ Pa3yMHOM HCIOJIB30BAHUM JOCTI)KCHUNW HAyKU
Y TEXHOJIOTUH I NaJbHEHIIeTr0 pa3BUTHS YEIOBEUECKOTO 00IIECTBa;

NPUMEHSTh pa3udHble CHOCcOObl PabOThl ¢ uHpOpManuend ¢(U3NIECKOro
COJIEpKaHMUsI C HCIONH30BAHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH,
MIPU 3TOM HKCIIOJIH30BAaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU JUIsl TIOUCKA,
nepepadoTKu MW TPEAbABICHHUS YYeOHOW H HAyYHO-TIOMYJSIpHOW WHOOpMAINH,
CTPYKTYPHPOBAaHUS W HMHTEPIIPETAIIMU HHGPOPMAIMH, TOJYYCHHONW W3 Pa3INYHBIX
MCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOJYYaeMyl0 WH(OpPMAIUIO U OIEHUBATH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHUIl, TaK U Ha OCHOBE aHaIHM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBJIATH OPTaHWU3AIMOHHBIE W TTO3HABATEIBHBIE YMEHHSI CAMOCTOSITEIIBHOTO
MpPUOOPETeHHsS] HOBBIX 3HAHWA B TIPOIECCE BBITIOJHEHUS TMPOCKTHBIX U Y4eOHO-

HCCIIEeIOBATEIBCKUX padoT;
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paboTaTh B TpydIne ¢ MCHOJHEHUEM pa3JIMUHBIX COIMATIBHBIX POJIEH;
MpOSIBISATH  MOTHBALMIO K Oyaymiedl npodecCHOHAIbHOM  J1eATeTbHOCTH

0 CMEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

K xonny 11 kracca oGy4daroniuiicst HAQy4YUTCS:

NOHUMATh POJib (PU3UKU B HKOHOMHUYECKOH, TEXHOJOTHYECKOM, COLMAIbHON
U 3TUYECKOM cdepax NedaTeTbHOCTH YeJIOBEKa, pOjib U MECTO (PU3UKH B COBPEMEHHOM
HAy4yHOM KapTUHE MHUpa, 3HAYEHHE OIUCATEIbHOW, CHCTEeMAaTU3UPYIOLIEH,
OOBSCHUTEIBHOM M MPOTHOCTHYECKOW (QYHKIUH (U3HMUECKON TEOpUHu, poJb
¢uznueckoi Teopun B GOPMUPOBAHUU MPEACTABICHHUM O (PU3NUYECKOil KapTUHE MUDPA,
MecTO (pu3myeckoil KapTHHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUI O TPUPOJIE;

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

paznuyath yclioBUA (TpaHUIlBl, OO0JacTH) NPUMEHHUMOCTH HW3YYEHHBIX
¢u3nUecKnx 3aKOHOB, TOHMMATh BCEOOIIUN XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
Y OTPAHUYEHHOCTH UCMOJb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBATh W OOBICHATH DSJIEKTPOMArHUTHBIE, KBAaHTOBBIE IPOIIECCHI
U SBIICHUS, WCIOJIb3YSl OCHOBHBIE IIOJIOKEHHS M 3aKOHBI 3JIEKTPOJIMHAMUKH
¥ KBaHTOBOM (hM3UKWU;

OIMKCHIBATH U3YUCHHBIC (PU3NUECKHUE MPOIIECCHI U SIBJICHHS,

OOBSICHATh OCOOCHHOCTH TIPOTEKAHUS M3YYEHHBIX (PU3UYECKUX SBICHUM;

OpOBOJIUTh  HCCIEAOBAaHUWE  3aBUCUMOCTEM  (U3MUECKMX  BEJIMYUH
C HCIOJBb30BAHWEM INPSIMBIX H3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcUpoBaTh PE3yNbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIUMYHUH B BHUJE
rpaUKOB C y4eToM aOCOJIIOTHBIX IOIPEIIHOCTEH H3MEPEHUM, JeJaaTh BBIBOJIBI
10 pe3yJbTaTaM UCCIIEI0BAaHUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPU 3TOM BHIOUPAThH
ONTHMAJIBHBI METOJl H3MEPEHMs, OLIEHUBATh AOCOJIOTHBIE U OTHOCHUTEIBHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MIPOBOJUThH ONBITHl MO MNPOBEPKE MNPEII0KEHHON TMIOTE3bl: IJIaHUPOBATH
JKCIIEPUMEHT, COOMpaTh  SKCHEPUMEHTAIBHYIO  YCTAHOBKY,  aHAJIU3UPOBAaTh

IMOJYYCHHBIC PC3YJIbTAThlI U ACJIAaTh BBIBOA O CTATYCC HpGI[J'IO)KGHHOﬁ THUITIOTC3HI,
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coOJiroiaTh MpaBwiia O€30MacHOr0 TpyAa MPU NPOBEACHUU HCCIEIOBAHUN
B paMKax  TpakTUKymMa ¥  y4eOHO-HCCIEAOBATEIbCKOW  JEATEIbHOCTH
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOMCTB U TAOOPATOPHOIO 000PYI0BAHUS;

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

peliaTh Ka4eCTBEHHbIE 3a/ladyd, TpeOyromue MpUMEHEHU 3HAHUN U3 PasHBIX
pa3fenoB Kypca (HU3MKH, a TaKKe HMHTETPAlMd 3HAHUW W3 JIPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTUYECKYIO IETIOUKY pPaCCyKICHUH
C OIOPO Ha N3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NICCKHUE SIBICHUS,

UCTIOJIh30BaTh TEOPETUICCKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX IMTPHUHIIUIIOB
paboThl U3MEPHUTETHHBIX PUOOPOB;

aHAJIM3UPOBATh W OIEHUBATh IOCICJCTBUS OBITOBOM W TPOM3BOJICTBEHHOM
JESTEILHOCTH YENIOBEKa, CBSA3aHHON C (PU3WMYECKHMMH TMpOIeCCaMH, C TIO3UIUH
HKOJIOTUYECKOM 0e30macHOCTH, npeICTaBlIeHUN 0 parroHaTbHOM
NPUPOJIOTIONH30BAHNH, a TaKKe pPasyMHOM HCIIOJIb30BAaHUU JIOCTIDKEHUN HayKu
Y TEXHOJIOTHH JJIs1 JaTbHEHUIIIEero pa3BUTHS YEJIOBEYECKOTO 00IIEeCTBa;

OPUMEHSTh pa3IMyHble CrocoO0bl padboThl ¢ uHbopManuen (HU3NIECKoro
CollepKaHUsl C HCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH,
IPU 3TOM HUCIOJIb30BaTh COBPEMEHHBbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHU IS TIOUCKa,
nepepaboTKM M TPEABSIBICHUS Y4eOHOW UM HAy4YHO-TIONYJISIpHOW HWHQpopMamuwy,
CTPYKTYPHPOBAaHUSA W HMHTEPIIPETAIlUd HH(POPMAIUU, TOJYYEHHON M3 Ppa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH AHAIM3UPOBATH MOJIy4aeMYyl0 MH(OpMAIUIO U OIEHUBATDH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAIM3a
MCTOYHUKA HHPOPMAIINH;

NPOSIBIIATh OPTraHU3AIMOHHBIE U MO3HABATEIbHBIE YMEHHUS CaMOCTOATEIHLHOTO
MpPUOOPETeHHs] HOBBIX 3HAHUM B TIPOIECCE BBHITIOJHEHUS MPOCKTHBIX U y4eOHO-
UCCIIEIOBATEIbCKUX padoT;

pabotaTh B TpYIINE C WCIOJHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH;

NPOSIBIATh MOTHUBAIIMIO K Oyaymied mpodecCHOHambHON eATeNbHOCTH

0 CMIEIUATBHOCTAM (PH3UKO-TEXHUUECKOTO MPOQHIIS.
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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 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIBbHOCTHU

oOy4Jaronuxcs

Onepupogamv nOHAMUAMU:
HaAOJIFO/ICHHE, SKCTICPUMEHT, THITOTE3a,
Teopus, pusndeckas BeIUInHa,
bu3HUecKuil 3aK0H, U3MEPUTEITBHBIN
npuoop, U3MEPEHUE, PE3yJIbTAT
W3MEPEHUS, [IeHA JICICHHUS IIKaJIbI
npubopa, MOrpenrHoCTb U3MEPECHHUS.
IIpusooums npumepvl HaAOIIOCHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,
bu3HUeCcKNX BeNTUYNH, PU3HUECKUX
3aKOHOB, U3MEPUTEIHHBIX TPUOOPOB.
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, BBIPAKEHUE
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 IPOBEJAECHUH HECKOJIBKUX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams HOpMYIBI 11 CPETHETO
apuPMETHIECKOTO HECKOJIBKUX YHCETI,
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, NalbHOCTh TOJIETa,
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 HopmMyIIbl

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 BETHUNH
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 (PU3NIECKUX
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 JAPYT OT Ipyra
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, JINHEAPHU3ALIUS

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
3aBUCHUMOCTEH (PU3HUECKUX BEITUUNH
JIPYT OT JpyTa, PU3HUECKUNA CMBICIT
TJIOMIA TN TTOJ] TPaPUKOM 3aBUCHMOCTH
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 cBo0oHOe
cllaraeMoe, OIIEHUBATh X a0COTIOTHBIE

N OTHOCHUTCJIIbHBIC ITIOI'PCIIHOCTH

1.7 W3mepeHue 2 PaBHOMEpHOE M HEpAaBHOMEPHOE Onepuposams nousamusamu. Tpauk
3aBUCUMOCTH MPSIMOJIMHENHOE JIBUKCHHUE. 3aBUCHUMOCTHU OJHOUN (U3NYECKOU
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.

Onpedensaime 3HAaYECHUSI YTIOBOTO
Kod(uireHTa u CBOOOTHOTO
caraemMoro rpaduka JMHEHHOM
3aBUCUMOCTHU, OIICHUBATh

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

Hcnonvzosams CEKyHIOMED 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.
LlenTp TsxecTH Tena. Y cioBus

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 Ty,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums ipuMepsl IPUMECHCHHS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJIMHATHI TOUKH

ONOPBI YPABHOBEIICHHOI'O pblyara

46



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
OTIpeIeIICHNE MOTEHITUATBHBIX

Y HEMOTCHIIMATbHBIX CUJT;
bopMyTHpOBaTh 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPTHHU.
IIpusooums npumepwvl cydaes,
KOT'/Ia UMITYJIBC TeJla COXPaHAETCS
WM HE COXPAHSAETCA, 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 JIPYT 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.
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2.3.

DddexkTuBHBII
koddurmeHT
KECTKOCTH CHUCTEMBI.
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.
MOMEHT 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 popmynupoBaTh 3akoH ['yka
TUTs TeopManiiy pacTsHKCHHSI
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 MoTyJIsiMH 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€ JIJIs1 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.
Koadduiment noBepxHOCTHOTO
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 KAITWUISIPHBIX SIBJICHUM.
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, OTHOCUTEIBbHYIO
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,

60



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) nonynpoBOAHMKOBOI'O AU0/1A
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,
MIEPEMEHHBINA 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
CYIEPIO3UIIMA MarHUTHBIX TOJICH,
U300pakaTh TMHUM UHIYKIIHH
MarHUTHOTO TIOJIS KaTYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS 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 3€MJIU, OLIEHUBATh
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 WHIYKITHH,
JMHUA MarHUTHON WHTYKIUH.

Ymems n300paxkarb TMHUN UHIYKIIUU
MarHUTHOTO MOJIsI TOCTOSIHHOTO
MarHuTa, cooupartb
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBJISIOLINXCS UCTOYHUKAMU
HOCTOSIHHOI'O MarHUTHOTO MOJISL.
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 TOJIsS
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 NpUMEHEHNE
MPUHIUIIA CYTIEPIO3ULIUA MATHUTHBIX
oJen

Onepupoeams noHamMusAMUY. MATHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKLIHH,
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 (peppoMarueTuzma

¥ 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 MPOTEKAIOMIETO 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 HampaBIECHUE 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, cuiIa 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 CUIIBI AMIIepa,
coOMpaTh 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 WIMHAPUYECKON 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.

77



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

97



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
U3IydeHus, POTOH, SEKTPOH.
DHeprus ¥ UMITyJIbC GOoTOHA.
dororddekr. 3aKoHbBI
doTodrddekra. YpaBHEHHE
OuiHmTeiHa 11 hoTodddexra.

«Kpacuas rpanuma» ¢potordpdexra

IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYUH).

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
(1 cMapTQOH C 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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