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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AESTENbHOCTH «OCHOBBI
bu3HMYecKoro ’KcHepuMeHTa» (fajgee — mporpamma) paspaboTaHa B COOTBETCTBUHM
c TpeboBaHUsIMU (eepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa
cpeaHero obmero ob6pazoBanus (namee — OGI'OC COO) [1, 2] u HamnpaBieHa
Ha OpraHu3anui0 OOy4YeHHS B (PU3NKO-MATEeMATHUECKOM NPOQUIC B COOTBETCTBUU
c TpeOoBaHUSAMHU (QenepanbHOll 00pa30BaTENBHON MPOTPaMMBI CPEIHETO OOIIEro
obpazopanus (POII COO) [3].

Peanmuzanmst mporpaMMbl MOXKET COJICHCTBOBATH JOCTHKEHUIO O0YJAFOIIIMMHUCS
IaHupyeMbiX  pe3yiabtaToB  ocBoeHuss DOII COO, pa3BUTHIO JUYHOCTHU
oOyJarommxcs, (OPMHUPOBAHUIO M YJOBJICTBOPCHHIO WX COIHAIBHO 3HAYUMBIX
MHTEPECOB W TOTpeOHOCTEH, caMopeaau3aliu OOyJaroluXxcsi depe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTH. OJTHON M3 BO3MOXHBIX ()OPM peai3aIiiy MPOrpaMMbI
SBIISIETCS  KpyKOK. [IporpaMma MOXET pealu30BBIBAThCS — 00pa3oBaTeIbHON
opraHu3anyeldl CcamMoOCTOSITENBHO JIMOO Ha OCHOBE B3aUMOJCUCTBHUS C JIPYTUMU
OpraHu3alysIMH, OCYIECTBISIONIUMHA 00pa30BaTEeNIbHYIO IEATEIbHOCTD.

[Iporpamma kypca BHEYpOUHOH JAesaTeNnbHOCTH «OCHOBBI (DHU3UUECKOTO
SKCIIEpUMEHTa» MpeAHazHadeHa [ peanu3auuu B 10-11 kimaccax u HampaBliieHa
HA  JOCTHXKEHHUE  COOTBETCTBYIOIIUX  PE3YyJbTATOB, chOpMyITHPOBAHHBIX
B ¢denepanpbHOil pabodueil mporpamme 10 ydeOHOMY mpeameTry «Duzukay
(yrinyOneHHBIN YpOBEHB).

[Tpu uzydyenun Gpu3uKu Ha yriIyOJICHHOM YPOBHE peaiu3alus 3TUX MPUHIUIIOB
0asupyercs Ha WCHOJIB30BAHUM CAMOCTOSITEIBHOTO YYEHHYECKOTO AKCIIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM 4YHCJIE, paboOThl (PU3NYECKOro TmpakTukyma. llpu sToM
noa paboTamMu MPaKTHKyMa MOHUMAETCS CaMOCTOSITEIHLHOE UCCIEeNOBaHUE, KOTOPOE
IPOBOJUTCSA IO PYKOBOJACTBY CBEPHYTOTO, 0000IEHHOro BuAa Oe€3 MOILIAroBoif
WHCTPYKIMHU. B pe3ynbrare obecrednBaeTcs OBIaJeHUE OOYyYaIOIMIUMHUC YMECHHUSIMU
MIPOBOJUTH NPSIMbIE U KOCBEHHBIE M3MEPEHUSI, UCCIIEIOBATh B3aMMHBIC 3aBUCUMOCTH
IBYyX (DU3WYECKUX BEITUYMH WU OCYIIECTBISTH TOCTAHOBKY OIBITOB TIO TPOBEPKE
NpeJIOKEHHBIX TUIOTE3. Bee 3TO crmocoOCTBYeT AOCTHKEHUIO OJTHOM M3 OCHOBHBIX
neneil n3ydenus GU3MKKA Ha YPOBHE CPEIHETO OOIIero oOpa30BaHUs — OBIAJECHUIO
OOyJarOMMMUCS METOJaMU CaMOCTOSITEILHOTO IIJIAHUPOBAHHWS W TPOBEICHUS
(u3HUECKUX HKCIIEPUMEHTOB, aHAJIN3a U UHTEPIpPETallud HHPOPMAIIUU, OTIPEICTICHIS

JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa.



AKTyalqbHOCTh peaiM3allid  JTaHHOW  MPOTPAMMBI  OMPEACISICTCS  TEM,
YTO €€ OCBOCHHE TO3BOJSIET OOYyYalomUMCS Ha TMPAKTUKE O3HAKOMHTHCS
C pa3IWYHBIMH (PU3UYECKUMH SBIICHUSIMH, SKCIICPUMEHTAIbLHO M3YYUTh Pa3IMYHbIC
du3nUecKre 3aKOHOMEPHOCTH, YIIyOWTh CBOM TEOPETHYCCKUE 3HAHUS, Pa3BUTh
UMEIOIHECS M TPHOOPECTH HOBBIC IMPAKTHUYECKHE YMEHHS W HaBBIKM B 00JIaCTH
TUTAHUPOBAHMUS, TIOJTOTOBKH, TPOBEJCHUS, aHAIN3a M WHTEPIPETAIUA (PU3HIECKOTO
IKCIIEPUMEHTA.

[Iporpamma maer oOydYarOIIUMCSI BO3MOXKHOCTH MPUOOPECTH MPAKTHYCCKUH
OIBIT PabOTHI C JaOOPATOPHBIM 000PYIOBAaHUEM, OBJIAJACTh KOHKPETHBIMH ITPHEMaMU
MCCIIEZIOBATEIbCKON  JEATEIIbHOCTH  HA4YMHAIOIMIETO  (hHM3HMKa-IKCIEPUMEHTATOpa,
c(hopMHPOBATh HaBBIKK OIICHKHU MOTPEITHOCTEH pe3yIbTaTOB U3MEpPEHUs (PU3NUSCKUX
BEJIMYMH. Peanmu3amusi mporpaMMbl  CO3JIaeT  YCIOBUS Ui (DOPMUPOBaHHS
y 00y4aromuxcsi HeCTaHAAPTHOTO KPEaTUBHOI'O MBIIUICHHMS, COACHCTBYET Pa3BUTHUIO
UHAVUBUAYATLHOCTH  CYXJCHUH,  (OPMHPOBAHUIO  KYJBTYphl  OOOCHOBaHUS
COOCTBEHHOT'O MHECHHS M CBOOOJIBI €TI0 BBIPAKCHHUS.

[Iporpamma MokeT ObITH BOCTpeOOBaHa OOYYAIOIIUMHKCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YTIIYOJIEHHOMY U3YYEHUIO (U3HKU U MATEMATUKH, TOTOBATCS
K YYaCTHIO B OJIMMITHAaX MIKOJbHUKOB IO (PU3UKE, B paMKax KOTOPHIX MPEAYCMOTPEH
MIPAKTUYECKUU TYP.

[Iporpamma mpecienyeT He TOJIBKO 00pa3oBaTENbHBIC, HO U BOCIUTATEIbHBIC
[IEJIM, TIOCKOJIbKY COOTBETCTBYET HJIee OJKOJOTH3allMd M UJee MPUKIATHON
HAIPABJIICHHOCTH, KOTOpBIC, B YHWCIE JIPYTrUX HJIEH, TMOJOXKEHBI B OCHOBY Kypca

¢uzuku, nzydaemoro Ha crynernu COO.

BapuanTsl peajm3auuu nporpaMmMbl 4 GopMbI IPOBeACHHUS 3aHATHI

Peanuzanmst mporpaMmbl MpeArioNiaraeéT CoOYeTaHWe pa3IUyHBIX  (popm
IpyNIoBoid palboThl (CIylIAHUE JIEKUUM, AUCKYCCHS, MOHTaX SKCHEPUMEHTAIbHBIX
YCTaHOBOK, MPOBEACHUE (PU3NISCKUX U3MEPEHHH O] PYKOBOJICTBOM TIPETIOIaBATEIs )
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 TpPU Pa3TUYHBIX (dopmax
€e MoJlauu, a C JPYyroil CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEILHOCTh U TBOPUECKOE

Hauajio. B menom peanuszanus JaHHOM MPOTPaMMBI  JOJDKHA IOJIOKUTEIBHO



CKa3bIBAaThbCSl KaK Ha aKTyaJln3allid 3HAHWUW, YMEHUW U HABBIKOB OOYy4YaroUIUXCs
B paMKax UX MpeAnpodpeccuoHaIbHON TEXHOIOTUUECKON (MHKEHEPHOI) TOATOTOBKH,
TaK U Ha COIMAIIBHOM ()OPMHUPOBAHUH JTUYHOCTH 00YYAIOLIUXCS.

IIporpamma Kypca paccuntana Ha 68 4acoB, B paMKaX KOTOPBIX ITPEAYCMOTPEHBI
Takue GopMbl padboT, KaK JEKIIUHU, CAMOCTOSATEIbHbIE PA0OOTHI U PAaOOTHI MPAKTUKYMA.
B xoxe camocTosiTenbHBIX pabOT oOydarouiudecss Moj KOHTPOJEM MpernoaaBaTelis
3aKpEIUISIIOT HOBBIE 3HAHUS, OTPa0aTHIBAIOT ONpEACIEHHbIE YMEHUS U HaBbIKU. PaObOThI
OpakTUKyMa  MOJAPa3yMEBAIOT  CaMOCTOSATENbHOE  pelleHHe  00ydarouuMucs
AKCTIIEPUMEHTATBHBIX (PU3MYECKUX 3ajJad. TeMaTtuka paboT MpakTUKyMa U MOPSIOK
UX CJIEIOBAHUS COOTBETCTBYIOT CTPYKTYpPE TEMATUUYECKOT0 IJIAHUPOBAaHUS (eiepaabHON
paboueil mporpaMMel 1o yuebHomy npeamety «Dusrkay (yriayOneHHbI YPOBEHb).

[Iporpamma paccuMTaHa Ha peaju3alMIi0 B TEUEHUE JIBYX JIET OO0ydYeHus
B 1011 kxnaccax mpu NPOBEACHUHU 3aHATHN OAWH pa3 B Heaento oO0bemoM | dac
kaxaoe. [lo ycMOTpeHHIO yuyuTenss MOPSAIOK CIEIOBAaHUSA 3aHSATHH MOXET ObITh
U3MEHEH, & HEKOTOPBIE MOTYT OBITh UCKITIOUCHBI.

JlomyckaeTcst peanu3aiys 4acTi MPOrpaMMbl B TEYEHHE OJTHOTO Y4eOHOT0 roja —
U1 oOydaromuxcst Toiabko 10-ro umu Tosbko 11-ro kmacca. OHAKO B ATOM Ciiydae
npu pabore ¢ obywaromumucs 11-ro kjgacca peKOMEHIyeTCsl HauMHATh U3JI0KEHUE
y4eOHOrO MaTepualia ¢ TPOBEIACHUS 3aHATHM, HANpaBIEHHBIX HAa OCBOCHHUE
00yJaroImMUMHCsI OCHOBHBIX IIPUEMOB U METOI0B 00paObOTKHU pe3yJIbTaTOB (PU3HIECKUX
U3MEPEHUI W OLIEHKM TorpemHocTed. s storo pexkomenayercs: 1) mpoBecTH
B Kiacce 3aHiaTus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro knacca; 2) 3a1ath Ha 10M
BbITIoTHEeHUE 3aaHuil Ne 2, Ne 4 u Ne 6 u3 nporpammsbl 10-ro kinacca; 3) B 1ajibHEHIIIEM
cienoBaTh nporpamme l1-ro kimacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUMTEs,
Kakue-nmuoo Tpu 3aHsaTHs (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moxHO Taxke ocBoeHHe o0ydaromumucs 11-ro kmacca moHoN mporpaMmbl
IIpU YCJIOBUM MPOBEICHUS 3aHATUI J1Ba pa3a B HEJIEI0 00bEMOM 2 yaca KaxJIoe.

Psan pabGor mpakTtukyma (Ha YCMOTpPEHHE YYMTENsl) MOXET OBbITh 3a/laH
oOydJarommMcsi Ha JOM [JIi CaMOCTOSATEIHLHOTO BBHITIOJHEHUS C TOCIIEIYIOIUM

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

B3aumocss3b ¢ (peaepajibHON padoveil MPOrpaMMou BOCIIMTAHUSA
[Iporpamma pa3zpaboTaHa ¢ ydyeToM peKOMEHIaluil QeaepanbHO padoueit
MpOorpaMMbl BOCIIUTAHUS. B 4aCTHOCTH, OHA YYUTHIBAET NICUXOJIOTO-TIEAArOTHYECKUE

O0COOEHHOCTU COOTBETCTBYIOIIEH BO3PACTHON KaTeropuu 00y4aromuxcs.



[IporpaMmMa COOTBETCTBYET TakKUM I€JIsIM BOCIUTAHUA OOYYAIOIIUXCS,
KaK pa3BUTHUE JIMYHOCTH, CO3JAHUE YCIOBHUH ISl CAMOONPEIEIICHHS M COLIMATIN3ALIAH.

[IporpaMmma  COHEWCTBYET PEWIEHUIO CIEAYIOIMIMX  3aJa4  BOCIIMTAHMS
OoOy4YaloIUXCsl: YCBOEHUE 3HAHWM, HOPM, JyYXOBHO-HPAaBCTBEHHBIX LEHHOCTEH,
TpaJULIUNA, KOTOPBIE BEIPaOOTANIO pOCCUICKOE 00111€CTBO; (HOPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMM K OTUM  HOpMaM, I1IEHHOCTAM; NpUHOOpEeTeHUE
COOTBETCTBYIOIIETO STUM HOpPMaM, IIEHHOCTSIM, TPAAUIUSM COITUOKYJILTYPHOTO OTbITA

MOBEJICHUS, OOIICHUS, MEXIMYHOCTHBIX M COLMAJIBHBIX OTHOIICHUM, TPUMEHECHUS
MOJIYYCHHBIX ~ 3HAHUMW;  JOCTHDKCHHE  JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHUS
o01ieo0pa3oBarenbHON nporpaMmbl 1o pusuke B cootBeTcTBUN ¢ DI'OC COO.

[TporpaMma COOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIIPABJICHUSIM BOCTIUTAHUSI.

1) TpynoBoe BocmuTaHWE — BOCIUTAHUE YBAKCHHUS K TPYAY, TPYIAIIUMCS,
pesyiapTataM TpyAa (CBOEro W JpYrux JIIOJeH), OpUEHTAlMs Ha TPYIO0BYIO
NeSATEIIbHOCTb, MOJTyYEHUE npodeccun, JUYHOCTHOE CaMOBBIpaKCHUE
B TMPOJYKTUBHOM, HPABCTBEHHO JIOCTOWHOM TpyJA€ B POCCHUHCKOM OOIIECTBE,
JIOCT)KEHUE BBIAIOIIUXCS PE3YJIbTaTOB B MPO(PECCHOHANBHON eATEeTbHOCTH.
LleneBbIMU OpHEHTHpPAMH SIBIAIOTCS: (OPMHPOBAHHWE OCO3HAHHOW TOTOBHOCTH
K TOJIyYeHHUIO NPpodecCHOHANIBHOTO 00pa30BaHMsI, HENPEPHIBHOMY OOpa30BaHUIO
B TE€UEHHE JKU3HU KaK YCIOBUIO YCHEIIHOW NMpodecCHOHAIBHOW M OOIEeCTBEHHOU
NEATEeIbHOCTH;, TOHUMaHHUE CHElU(PUKH caMooOpa3oBaHUs U MPOdeCCHOHAIBHOM
CaMOTIOJTOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIecTBe,
TOTOBHOCTH YYHMTHCSI U TPYIUTHCS B COBPEMEHHOM OOIIECTBE; OPUECHTUPOBAHHOCTD
HAa OCO3HAHHBIM BBIOOP cdepsl NpodecCHOHATBLHON TPYMOBON JESITEIHBHOCTH
B POCCUICKOM OOIIECTBE C YUETOM JIMYHBIX JKU3HEHHBIX IJIAHOB, MOTPEOHOCTEN CBOCH
ceMbH, 00IIECTBA.

2) DKOJOTMYECKOE BOCIHUTAHHE — (POPMUPOBAHUE DKOJOTUUYECKON KYIBTYPHI,
OTBETCTBEHHOTO, OEPEKHOTO OTHOIIEHHUS K MPUPOJIE, OKPYKAIOIIEH cpejie Ha OCHOBE
POCCUHCKUX TPaAUIMOHHBIX JIYXOBHBIX LIEHHOCTEH, HAaBBIKOB OXpaHBbI, 3alIUTHI,
BOCCTAHOBIICHHSI TIPUPOJIbI, OKpYXatolen cpenbl. L{eaeBbIM OpUEHTUPOM SIBIISETCS
OCO3HAHHWE HEOOXOAUMOCTH MPUMEHEHHUS 3HAHUS €CTECTBEHHBIX U COLIMAJIBHBIX HAYK
JUTSL  Pa3yMHOTO, OEpexJIMBOTO TPHUPOJIOIOIB30BAHUS B OBITY, OOIIECTBEHHOM
MIPOCTPAHCTBE.

3) LleHHOCTH HAYYHOT'O MTO3HAHUS — BOCIIUTAHUE CTPEMIICHUS K TIO3HAHUIO CEO0sI

U JpYrux JoAei, Ipupojsl U 0OIlIecTBa, K MOJTYYEHUIO 3HAHWM, KAYECTBEHHOTO



o0pa30oBaHus C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U OOUIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMM OpUEHTUPAMH SBISAIOTCA: (POPMHUPOBAHUE JCATENBHO BBIPAXKEHHOTO
[IO3HABATEJIBHOTO HHTEpeca B 00JIACTH (PU3MKH C YYETOM CBOMX MHTEPECOB,
CIOCOOHOCTEN, JOCTHXKEHUM; MOJIy4eHHE MPEICTaBICHUI O COBPEMEHHOW Hay4YHOU
KapTHUHE MHUpa, O JOCTWKCHHUSIX HAyKM W TEXHHUKH, O 3HAYCHUM HAyKU B JKU3HU
poccuiickoro oOuiecTBa, 00ecrneuyeHnn ero 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTUYECKOTO MBIIUICHUS, ONpEAEICHUsI JIOCTOBEPHOM Hay4dyHOW MH(pOpMAaIIU
U KPUTUKH AHTUHAYYHBIX NPEACTABICHUI; pa3BUTUE U IPUMECHEHUE HABBIKOB
HAOJIIOIEHNSI, HAKOIUJIEHUST M CHUCTeMaTH3aldd (PaKTOB, OCMBICICHUS OIBITA

B GCTCCTBCHHO-Hay‘IHOﬁ obacTu IIO3HaHUA, HUCCIIEeA0BATEILCKOM ACATCIIBHOCTH.

Ocob0enHocTH padoThI yuHnTe s 110 IPOrpaMme

[Ipn peanu3amuu AaHHOW MPOTPaAMMBI 3ajladya yYUTEIsl COCTOMT B TOM,
9TOOBI CO3/IaTh YCIIOBHUS JII1 YCBOCHHMS OOYYalOIIMMKCS HOBBIX 3HAHHM,
NPHOOPETCHUST MMM HOBBIX YMGHHW W 3aKPCIUICHHS HaBBIKOB, HEOOXOIUMBIX
IUTS IPOBEICHUS PUBNICCKUX IKCIIEPHUMEHTOB M aHATN3a MOJTyYEeHHBIX Pe3yIbTaToB.

Jliss pemieHuss 3TOW 3aladdl HEOOXOJWMO HaiIW4yhue B KaOuHeTe (QHU3UKH
0o0OpyIOBaHUS, KOMIUISKTYIOIIUX H PAaCXOAHBIX MaTepUaOB, TPEOYIOMIMXCS
VIS TIPOBEACHHUS CaMOCTOSITENIBHBIX paboT W paboT mnpakTtukyma. IlepedeHb
npemiaraeMeix  pabor  chopmmpoBaH TakuM  0o0pa3oM, UYTO  IOATOTOBKA
K WX T[POBEICHUI0O HE JIOJDKHA BBI3BIBATH CYIICCTBCHHBIX 3aTPYIHCHHHA —
BCE HEOOXOIMMOE IS pealM3alid TpOTpaMMbl, KaK IMPaBWIO, JTHUOO HAXOIHUTCS
B KabuHeTe (hU3UKH, TUOO JOCTYITHO B MIOBCEHEBHOM OBITOBOM OOHMXO/IE.

[lepen HayamoM 3aHATHH  YYUTENIO PEKOMEHAYETCS CaMOCTOATEIBHO
BBITIOJTHUTh BCE TEOPETUYECKUE 3aJaHUs, CaMOCTOSTEIbHBIE PAOOTBI W PabOTHI
MPaKTUKYMa, KOTOPBIE JODKHBI OYIyT BRIMOIHATH 00yJaromuecs. ITO 1acT YUUTEIIO
BO3MOXXHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHMUYECKHE TPOOJIEMBI,
HO W TIOJTYYUTh KOHTPOJIBHBIC PE3YIbTaThl M3MEPEHUN W MX 00pabOTKH, KOTOPHIC
MOHAMOO0SATCA Il JaJbHEUIIEH TMPOBEPKHM TMPABWIBHOCTH BBIMOTHEHUS padoT
00yJaroIUMUCH.

[TockombKy ONHMM W3 TIABHBIX PE3yJbTATOB paOOTHl yUWTENS B pPaMKax
BHEYPOYHOU JIEATEITLHOCTH SIBISICTCS TMIHOCTHOE PA3BUTHE 00 YUAIOIINXCS, YIUTEIO
pPEKOMEHyeTCS TPU TMPOBEACHUHM 3aHATUN 1O TPOrpaMMe aKTHBHO YYacTBOBATHh
B JIEATEIBHOCTH OOYyYaIONMUXCS, KOHTPOJUPOBATh XOJA BBIMOJHEHUS HWMH

AKCHEPUMEHTAIBbHON pa0OThl, HAINpPaBIATh U KOPPEKTUPOBATh HUX JIEHUCTBUS,
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CBOCBPEMEHHO  yKa3blBaTh HA  OMMOKM W  HEAOYETHl,  TOJCKA3bIBATh
U JICMOHCTPUPOBATH MPaBUJIBHBIC CIIOCOOBI BBIMOTHEHHUS TMPAKTHYECCKOW pabOTHI,
00CyXI1aTh TPUYMHBI ¥ BO3MOJKHBIE TIOCTIECTBUS JAOMYCKaeMbIX OMrOoK. Bo Bpems
3aHATUN HEO0OXO0IUMO MO/1IeP>KUBAThH T00pOKETATEITHHYIO atMocdepy
COTPYAHHYECTBA.

Yyuteno ciemayeT yYMTBIBaTh, UYTO JIOTHKA OCBOCHHSI  IPOTPAMMBI
mpenoaraeT MocieAoBaTeIbHOE M3yUYeHHWE MaTepuana — CHadajla OOydaromiuecs
JOJIKHBI OCBOUTH 0a30BBIC MTPUEMbI B METOBI MTPOBEICHUS (PU3NUCCKUX U3MEPEHUN
U 00pabOTKH TOJYy4aeMbIX Pe3yJbTAaTOB, a YXKE 3aT€M MPUMCHATh MX Ha TMPAKTHKE
0 CXEME «OT TPOCTOr0 K CIOKHOMY». lloTomMy mpuMepHass cxema MpOBEICHUS
3aHITHH 110 TPOTPAMME MOKET OBITh CJICTYIOIICH:

1) oOBsICHEHHE TEOPETUIECKOTO MaTepraa Mo TeMe;

2) TOArOTOBKAa K BBHINOJHEHUIO CAMOCTOSTEIBHOW pPabOThl WM PAOOTHI
NPaKTHKyMa — OOCYXKJECHUE 3aJlaHus, YCTPOMCTBA DKCIIEPUMEHTAILHOW YCTaHOBKH,
HEOOXOJIMMOTO TCOPETHYCCKOTO MaTepualia, NPHEMOB W METOJO0B TPSIMBIX
HKCIIEPUMEHTATBHBIX U3MEPEHHUH, CITOCO00B MX 00PaOOTKH U OLEHKHU MOTPEIIHOCTEN
U3MEpPECHUN;

3) mpoBeaeHuE CaMOCTOSTEIBLHONU PabOThI UK pabOTHI MPAKTUKYMa, KOHTPOJIb
NPaBIJILHOCTHU MIPOBEICHUS U3MEPEHUIA;

4) o0paboTka  TOJMYYEHHBIX  OKCIIEPUMEHTAJIbHBIX  JAHHBIX,  OLIEHKA
MIOrPENTHOCTEM;

5) oOcyxkIeHHue pe3yJbTaToB OOpPaOOTKH MOJIYYECHHBIX SKCIEPUMEHTAIbHBIX
JTAHHBIX ¥ MPOBEPKA WX MPABUILHOCTH.

B ciyuae HeXBaTKu BpeMEHH Ha PEaM3aIUIo B KJIACCe MyHKTa 4 TaHHOW CXEMBbl
PEKOMEHyeTCSI  MPEAJIOKUTh  OOYYarOIIMMCSl  BBIIIOJIHUTh  COOTBETCTBYIOIINE
JEUCTBUSL JOMa, a MYHKT 5 peanu3oBaTh B Hayale CIEAYIOMEro 3aHsTHS,
aub0 TPOBECTH HEOOXOAMMBIE OOCYX)JEHUS C OOydYalIHUMHUCSI B TOPSIKE

WHJMBUAYaIbHOU PaOOTHI.



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

10 KJTACC

3ansaTue 1. [lorpemiHocTH B 3KCIIEPUMEHTE

Jekuyua «llorpemHocty mnpsMbIX u3MepeHui». OOcyxnaercs mnpupoaa
BO3HMKHOBEHUS MOTPEIIHOCTEN, METOJbI X MUHUMHU3ALUHA U OLIEHKH.

Jekyua «IlorpemtHOCTH KOCBEHHBIX H3MepeHui». OOCyx AaroTcs METObI
Y IPUEMBI OLICHKHU MOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUM.

Hcnonvzyemvie mamepuanwi: [4], yacts 1.

3ansitue 2. OnieHKa NOrpelHOCTe MPAMBIX U KOCBEHHbIX H3MepeHu i
Camocmoamenvhnasn paboma «OUEHKA MOTPEUTHOCTEN KOCBEHHBIX U3MEPEHUI

10 pe3yNbTaTaM MPSIMbBIX U3MEPEHUN».

3anarne 3.  Ycpeanenwe  usMepenmii.  CiuydyailHasi ~ NMOTrPeIIHOCTb.
KunemaTrnyeckne uamMepeHust

Jexyua «Caydalinple OrpeNIHOCTU». B COOTBETCTBUU ¢ YPOBHEM IMOJATOTOBKHU
00ydJaromuxcs U JOCTYIMTHBIM 000pYAOBAaHUEM MOXET OBITh MPOBEJICHA OJIHA U3 JABYX
paboT MpakTUKyMa.

Ilpakmukym Ne 1

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

Obopyoosanue. IlimeHo, HamodHEHHass BOJOW IUTACTUKOBas  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JIMHENKA.

Kpamkoe  onucanue  pewenus. IlpoBomutcst cepus  IKCHEPUMEHTOB
10 U3MEPEHUIO C MOMOIIBIO CEKYHOMEPA BPEMEHU TPOXOKACHUS 3€PHBIIIIKOM MIIEHA
B TOJIIE BOABI HEKOTOPOTO (PUKCHPOBAHHOTO pACCTOSHUS BIOJb BEPTHUKAIIH.
Boluncnsiercst cpeaHee BpeMsi  IBIDKEHUSI 3€peH. PaccuuThiBaeTcs  CpelHss
YCTaHOBUBIIASICA CKOPOCTh 3TOTO JIBH>KEHUA. OIIeHUBAETCS] OTPEUTHOCTb.

Onucanue cxooiceti pabomvl HNpaKMUKyMa: BCEPOCCUNCKAs OJUMIIHAAA

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

[9, 10].



Ilpakmuxym Ne 2

3aoanue. ColOepute yCTaHOBKY AJIA 3allyCKa IIapuKa B IOJET C HEKOTOPOH
BBICOTBI C (DMKCHUPOBAHHOW T'OPU3OHTAJIBHOM HauaabHOM ckopocThio. Mccnemyiite
3aBHCHMOCTh BEPTHUKAIbHOW W TOPH3OHTAIBHOW KOOpAWHAT IIapuUKa MpH TOJETe.
Onpenenure CKOPOCTh HIapUKa B HA4aJIe MOJIETA.

Obopyoosanue. CTanbHOM IIAPUK, IMYCKOBOE YCTPOMUCTBO  (OTpE30K
TFOMHHHAEBOTO MPOQWIISL, MarHUT HEOJWMOBBINA, /IBa CTANbHBIX IIAPHUKA), IITATHB
C JTanKO# 1 My TON, MAJIIPHBINA CKOTY, PYyJIETKa, KOMMUPOBaJbHAs Oymara.

Kpamxkoe onucanue pewenus. OcyiecTBisieTcss cOOpKa MyCKOBOM YCTaHOBKHU.
[IpoBoauTCS Ccepusi DKCIEPUMEHTOB TO 3alyCKy IIapuKa B TOJET U HU3MEPEHUIO
KOOpAMHAT MaJCHUS IapHKa OTHOCUTEIBHO TOUKU cOpoca. [1o momydeHHBIM TaHHBIM
paccUMTHIBAE€TCA HayaldbHasi CKOPOCTH IMOJIETA IAPHKA.

Onucanue cxooicell pabomvl NpaKmMukKyma: MEXKIAyHApOJIHAs OJIUMIIHaAa

1o sKkcrnepuMenTanbHoil pusuke 2021 r., 3agaua «[lymkay [11].

3ansaTue 4. [Ipocreiinue reomeTpudeckre U3MepeHust

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIHUHY MPOBOJOKHU
Y BHEIITHUH IMaMEeTp UIJIbI, IUIOIIA b HAPUCOBAHHOM Ha iucTe Oymaru Gurypsl, 00bem
Opycka. O1eHuTe IorpemHOoCTH.

Obopyoosanue. IlpoBonoka, wuria or mmpumna (CO CTOYECHHBIM OCTPHUEM),
n3o0pakeHue (GUrypbl CIOKHOW (POpMBI Ha pa3IMHOBAHHOW KBajpaTaMu Oymare,
JNEpPEBAHHBIN OPYCOK, JIMHEHKA, IITAHT€HIIUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoasiTCs M3MEpEHUsT TOJIIKHBI IPOBOJIOKH
MeToaoM psanaoB. IIpoBoauTcs M3MEpEeHUE NUaMeTpa UIJIbl METOJOM MPOKATHIBAHMUS.
[IpoBoauTcst n3mMepeHue Tiomaan GUrypsl METOJIOM TIO/IcUEeTa TUTOIIAAH TI0 KJIETKaM
CeTKH u3BecTHOTro mara. [IpoBoauTcst usmepeHrue rabapuToB OpycKa U BBIUMUCICHUE
ero oObema. OneHUBaeTCs MOrPEIIHOCTh HM3MEpPEHHbIX BelWuyuH. I[IpoBoautcs

IIPOBCPKA IIPABUIBHOCTH U3MCPCHUA JUAMCTpPa UIJIbI C IIOMOIIbIO IITAHI'CHIUPKYJIA.

3ansaTue 5. I'padpuku IKcnepuMeHTANBHBIX 3aBUcuMOcTel. ['paduueckas
00padoTKa JaHHBIX
Jexkyua «Odopmienue rpapuKoOB HSKCIEPUMEHTATBHBIX 3aBUCUMOCTE.

I'paduueckas 06paboTKa TaHHBIXY.
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OOcyxnaroTcss OCHOBHBIE IIpaBuia O(QOPMIEHMS I'paHUKOB 3aBHCHUMOCTEH
(u3nUecKUX BETUYHUH IPYT OT JIpyra.

Camocmosamenvnaa paboma «IloctpoeHue rpaUKoB B COOTBETCTBUHU
C U3yYEHHBIMU MPaBUJIaMU C UCIIOJIb30BAHUEM TOTOBBIX TaOIUI C JAHHBIMU.

Hcnonvzyemvie mamepuanvi: MeTOAMUYECKHE pekomeHnauuu llenTpanpHoON
MPEIMETHO-METOIMYECKON KOMUCCHM [0 OLICHUBAHUIO OQOpMIICHUS T'papuKOB

Ha MPAKTUYECKUX Typax BCEPOCCUHUCKON OJIMMITMA/IbI IIKOJBLHUKOB 1O (usuke [ 12].

3ansTue 6. O0padoTKa HEJMHEHMHBIX 3aBHCHMOCTEN: JIMHeaApU3alus, MOACYeT
IJIOIIAIM MO/ rPa)MKOM, MOCTPOEHHE KAacaTeJbHBIX K rpaduky

Jekyua <«JluHEeapu3anusi DSKCIEPUMEHTANBHBIX 3aBHCHUMOCTEH W JpyTrHe
rpaduueckue cnocoobl 00pabOTKU JAHHBIX.

OOcyxmaeTcss  MeTOX  3aMEHbl ~ TNIEPEeMEHHBIX  TNpU  JIWHEApU3aIHuH
OKCIIEPUMEHTANIBHBIX 3aBUCHUMOCTEH. OOcCyXaaeTcss (PU3NYSCKUN CMBICHT TLIOMIAIH

noJi rpauKoOM U YIJIOBOTO Kod(pduiimeHTa KkacareabHo# K rpaduky.

3ansatue 7. W3mepeHue 3aBHCHMMOCTHM KOOPAMHATHI TPAHUIBI 00J1aCTH
HAMOKAHUS OT BpeMeHU. JInHeapu3auus 3aBUCHIMOCTH

Ipaxkmuxym

3aoanue. BeipexbTe n3 OyMakHoU candeTku JIeHTy JuiuHor 30 ¢M U MIMpUHON
2-3 cM. OmycTuTe KoHell 0 yMa)KHOMU JICHTBI B BOY M BKITIOUHTE CEKyHIoMep. M3yuunte
3aBUCUMOCTh KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOMMUTABIIEHCS BOJAOW, OT BPEMEHHU.
Omnpenenute XapakTep 3TONW 3aBUCUMOCTH.

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

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT 1O HM3YYCHUIO JIBUKEHUS
rpaHUllbl HaMOKaHus OymaxkHou canderku. Hcmonp3yeTcss 3amMeHa TEpEeMEHHBIX
JUISL JIMHEApU3allMi 3aBUCHUMOCTH W TOCTPOCHHUS JIMHEWHOTro rpaduka, KOTOPHIN
BIIOCJIEJICTBUY MO3BOJISIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceit pabomul npaxmuxyma: [5], 3amaua Ne 32 «Hamoxanue

TKaHKW».

3anstue 8. U3yueHue ynpyroro rucrepe3muca
Ilpaxkmukym
3aoanue. 3akpenure ¢ IOMOIIBIO 3aKUMa JIMHEHKY Ha cToje. [IpoaeHbre 1yKKy

3aKuMa B KOJbLO OaHKOBCKOM PC3UHKHU. 3auermTe KPXOYKOM JHMHaAMOMCTpa KOJIbLIO
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pe3uHKH. l3MepbTe 3aBUCMMOCTH JUIMHBI PE3UHKU OT PACTATMBAIOIIEN CHJIbI
npu Harpyske (pacTsskeHuH) U pasrpyske. [Iposeaute usmepenus c marom B 0,5 H,
MIpU KaXJ0M u3MepeHun aenaite 3anepxky B 30 c. [Toctpoiite rpaduk usmepeHHON
3aBUCHMOCTH, OINHUIINATE €€ xapakrep. Cnenaite NPEeANONOKEHUS O MPUYUHAX
HaOro1aeMoi 3aBUCUMOCTH. Paccunraiite, B KakuX Mpejaenax JIeKUT KO3 OUIIHEHT
KECTKOCTH PE3MHOBOTO KOJIbLAa. Vcmonb3ys NOJIydeHHBIE JaHHBIE, PACCUMUTAMTE,
KAaKyIO SHEPIUIO MOIJIOTHIA PE3UHKA 3a BPEMS IPOBEAECHUS NU3MEPEHHUIA.

Obopyooesanue. Jlunerika, 3aKuM, TUHAMOMETpP C TIpeaesioM uaMepenuit 5 H,
PE3UHOBOE KOJIBIIO (PEe3nHKA JIJIsi OAHKHOT), CEKYHIOMED.

Kpamxkoe onucanue pewenus. BeINOIHIETCSA ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CWJIBl YIIPYTOCTH PE3MHOBOTO KOJbLA OT €ro JJIMHBI IPU MOCTENEHHOM YBEJIMYECHUU
U TpU MOCTENICHHOM YMEHBIICHUH pacTsaruBatonieil cuibl. Habmronaercs siBneHue
yOpYyroro Tructepe3uca. JIBe TMOIydyeHHBbIE SKCIEPUMEHTAJIbHbIE 3aBUCHUMOCTH

HAHOCATCA Ha OJUH rpa(bm(. HpOBO,HI/ITCSI dHAJIN3 ITOJIYYCHHBIX PC3YJIbTATOB.

3anarue 9. Haxoxaenme Maccbl JIMHEHKH W WMINPUIA ¢ [OMOIIBIO
YPABHOBEIIMBAHMS PbIYara

Ipaxkmuxym

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MAcCy IIMPHUIA U MAcCCy
JIMHEVKH.

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

Kpamkoe onucanue pewenus. K KOHIly JIMHEWKH, KOTOpas HCIOJIb3yETCA
B KauecTBE phluara, MoJIBeIINBaeTCs WIpull. M3Mepsercss 3aBUCUMOCTb KOOPIUHATHI
TOYKH OIMOPBI yPaBHOBEUIEHHOT'O pblyara oT 00beMa BoJibl B mmpuie. [1o momydeHHbIM
JAHHBIM OIPEAEISIIOTCA Macca WIPUIA U Macca JIMHEHKH.

Onucanue cxodxceil pabomsl NpaAKMuUKyma: PETUOHATIBHBIA 3Tall OJIUMIIAA]IBI

M. JIx. K. Makcema o pusuke, 2014 1., 8 kimace, 3anada «HenecTpyKTHBHBIN aHATTN3.

3aunstue 10. U3mepenue ko3 PpuumenTa 3HepreTu4ecKuX NoTepb MpPHU OTCKOKeE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeaute HccienOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapUKa
MOCJIe COyAapeHHusl C MOBEPXHOCThIO CTOJIa OT BBICOTHI cOpoca. IIpoBenute OmNBIT

JUISL IBYX TUIIOB IIapUKOB. OmnpenennuTe 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 TIOCIe COYyIapeHUsi C MOBEPXHOCTHIO TOPU3OHTAIBHOIO CTOJIA
B 3aBUCHMOCTH OT BBICOTHI cOpoca. 3mMepeHus npoBOASTCS IS IBYX TUIIOB IIIAPUKOB.
JUisi pe3uHOBOrO IIapuKa 3aBHUCHUMOCTH SIBJISIETCA MPSAMOW MPONOPLUUOHAIBHOCTHIO,
JUIsl 1IapvkKa OT HAcTOJIBHOIO TEHHHCA 3aBUCHMOCTh HE SBISETCS TAaKOBOM.

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

3anaTue 11. Onpenesnenne TeM10eMKOCTH TBEPAOTO TeJIa

Ilpakmukym

3adanue. Onpeaennure ¢ MAKCUMaIbHOW TOYHOCTBIO TEIJIOEMKOCTh TPYy3HKa.

Obopyoosanue. I'py3ux maccoit 50 r, crakan o0bemoM 0,2 J1 ¢ BOJI0M KOMHATHOU
TEMIIEpPaTypbl, €MKOCTh C TOpsiueil BOJOH, JBa TepMOMETpa, candeTku, MOJHOC,
HUTb.

Kpamxkoe onucanue pewenus. [IpoBOAUTCS ONBIT IO U3MEPEHUIO TEMIIOEMKOCTH
rpy3HMKa METOJOM II€pEeHOCa €ro M3 XOJOJHOW BOIbl B TopsAuyro. OueHuBaercs
U3MEHEHNE TEMIEPATYPhI XOJIOIHOW BOJBI 32 CUET MOIYYEHHUS] KOJIMYECTBA TEILJIOTHI

OT TOpSIYETO TPy3HUKa.

3anstue 12. U3mepenne temnepaTtypbl PyK 3KCHEPHMEHTATOPA U AAaBJICHHUS,
KOTOpPOE MOTYT CO3/1aTh €ro Jierkue

Ipaxkmuxym

3adanue. 1) Omnpenenute BHYTpeHHee cedeHne TpyOku. [lomcoeamHute
K mmpuiy oobemoM 20 M TpyOKy ¢ TIOMEIICHHON B Hee Karjied BOJBI. 3aXMUTE
LIIPUI B JIAJIOHAX U HarpeBalTe ero TakuM oOpa3oM B TeueHue 5 MUHYT. 3mepbTe
nepeMenieHne Karm 1o Tpyoke. Mcmonb3ys monydeHHbIE JaHHBIC, OICHUTE
TEMIIEpaTypy PYK 3KcrepuMeHTaTtopa. 2) Jloxkaurech, KOrja IIMPUIl CHOBA MPUMET
KOMHATHYIO TeMmmepaTypy. BayBas Bo3ayx B CBOOOIHBIN KOHEIl TPYOKH, H3MEPHTE
NepeMeIleHe Karid MPpYU MaKCUMAaJIbHOM JIaBJIICHUH BO3/lyXa, CO3JaBa€MOM Ha KOHIIE
TpyOku. MIcionb3ys momydeHHbIE JaHHBIE, OIICHUTE JTABJICHHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE SKCIIEPUMEHTATOpA.

Obopyoosanue. llnpuir oobemom 20 mi, TpyOka oT UH(OY3MOHHON CHUCTEMBI,

BOJIa, TMHEHKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmnpuiny oobemom 20 M1 TOACOCIUHSIETCS
TpyOKa C MOMEIeHHOU B Hee Karuiel Bosl. [lInmpuil HarpeBaeTcst pykamu, uamMepsieTcs
nepeMelleHre Karmim 1no Tpyoke. Ha ocHOBe aHHBIX O CEYEHUHU TPYOKH U 0OBbeMe
BO3/lyXa B INIPHUIE PACCUUTHIBAETCA TEMIIepaTypa pPYK OKCHEpPUMEHTATOpa.
2) Hcnonws3ys Ty Ke YCTAHOBKY, HSKCIEPUMEHTATOp CO3JaeT JaBJICHUE BHYTPHU
cBOOOMHOrO0 KoHIa TpyOku. Kamis Boawsl mepemeniaercsa mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIECHUM OIICHWBAETCS JaBJICHUE, KOTOPOE MOTYT CO3/aTh JIETKUE
AKCTIIEPUMEHTATOPA.

Onucanue cxodxcei pabomsl npakmukyma: 1) 3aKIIOYUTENbHBIA 3Tam
BCEPOCCUNCKON OMMMUAbI MKOJIBHUKOB, 2023 1., 10 kiacc, 3agaua «HaceieHHbI1

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. dPpdpexTuBHbIH KOIPPUIHEHT KeCcTKOCTH cucTeMbl. OnpeneneHue
moayJist FOHra npoBo/ioku ¢ noMoumbio peryara. OnpeaeseHue npeaesia ynpyroi
aeopMmanum

Ipaxkmuxym

3adanue. Onpeenure ¢ MaKCUMaIbHONU TOUHOCTHIO MO1YJIb KOHTa TPOBOJIOKH.

Obopyoosanue. 1llTaTuB c AByMs JlalikaMu, MPOBOJIOKA, TUHEHKA JepEeBIHHAS
nmuHoi 50 cM, rpy3bl Maccoit 1o S50 r, 1Ba KaHIEISIPCKUX 3aKUMa.

Kpamxkoe onucanue pewenus. JInHenika moaBEeIMBAETCS Ha IMPOBOJIOKE Tak,
YTOOBI MOJTYYUJICS CHIIBHO HEPaBHOIICYUI phryar. bIvKHUN K TOYKe TTOIBECa KOHEI]
TOPU30HTAJIBHOW JIMHEMKU OMUPAETCS CHHU3Y Ha Janky mratuBa. K apyromy KoHIy
JMHEWKU TOJBEIINBAIOTCS Tpy3bl. M3MmepsieTcss 3aBUCHUMOCTh CMEIICHHS KOHIIA
JIMHEVKH, K KOTOPOMY IOJBEIIMBAIOTCS IPYy3bl, OT UX CyMMapHOM Maccel. Ha ocHOBe
MOJYYEHHBIX JAHHBIX U F€OMETPUYECKHX I1apaMETPOB YCTAHOBKU PaCCUUTHIBACTCS
MoxayJiib FOHra mpoBOJIOKH.

Onucanue cxodceu pabomul npakmuxyma. [6], 3agaga Ne 9.30.

3aunstue 14. U3mepenue ko3 puinueHTa NOBEePXHOCTHOI0 HATSKEHUSI METOI0M
0TpbIBA

Ilpakmukym

3aoanue. llpuaymaiiTe cmnocod U3MEpPEHUsT CHIIbI, KOTOPYIO TpedyeTcs
MPUIOKUTh K MPOBOJOYHOU paMKe Jig TOTO, YTOObI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBenure HKCIEPUMEHT UM OLEHUTE 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 PaMKH.
[TpoBoauTcs orieHKa KO3 (PHUIMEHTA TOBEPXHOCTHOTO HATSIKEHUS BOJIBI.

Onucanue cxodcell pabomwl npakmuxyma. [7], 3agaga Ne 331.

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

Ilpakmukym Ne 1

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

Obopyoosanue. IIpoOupka CTEKIISIHHAs, MaJICHbKHUE KYCOUYKH JIbJa, TEPMOMETD,
TabJIMIIa 3aBUCUMOCTH JIaBJICHUS HACBIIIIEHHOTO Mapa BOJIbI OT TEMIIEPATYPHI.

Kpamkoe onucanue pewenus. B mpoObupky ¢ BOAOU MOCTENEHHO J00ABISIOT
KYCOUKH JIbJIa U JIOKHUJIAIOTCS MOMEHTA BBICTYIJICHUS Kaleidb POChl HA MMOBEPXHOCTH
npobupku. [lo mosydeHHBIM JaHHBIM O TEMIEpPaType TOUYKE POCHl C TMOMOUIBIO
TaOJIULBI 3aBUCMMOCTH JABJICHUS HACBIIIEHHOTO TMapa BOJBI OT TEMIIEpaTyphl
OTIpeJIeNsieTCs] OTHOCUTEINIbHAS BIaKHOCTh BO3/TyXa B KOMHATE.

Onucanue cxooiceti pabomur npakmuxyma.: [8], rmaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpaxmukym Ne 2

3adanue.  Ompepenure ¢  MaKCUMaJIbHOW  TOYHOCTBIO  OTHOIICHHE
ANEKTPUUECKUX EMKOCTEN JBYX KOHJIEHCATOPOB.

Obopyoosanue. N1Ba  DIEKTPOJIUTUYECKUX  KOHAEHCATOpa, BOJIBTMETD,
Oarapeiika, cCOeIMHUTENbHBIE POBOJA.

Kpamxkoe onucanue pewenus. 1IpoBOOUTCA OMNBIT MO 3apsaKe KOHIEHCATOpa
OT JpYroro 3apaHee 3apsyKEHHOTO KOHJeHcaTopa. M3MepsroTcss HamnpsKEeHUs
Ha KOHJIEHCATOpPax 0 W MOcie MOAKIIYeHU. OLEeHNBaeTCs OTHOUIEHUE €MKOCTEH
KOHJIEHCATOPOB.

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

3anstue 16. U3ydyenue npouecca pa3psiiku KOHIEHCATOPA

Ilpaxkmukym

3aoanue. N3yunTte 3aBUCUMOCTb HAIPSHKEHUS HAa KOHAEHCATOpE OT BPEMEHU
npu ero paspsiake. Onpenenure eMKOCTh KOHAEHCATOPA.

Obopyoosanue. DNEKTPOIUTHUECKUNA KOHJIEHCATOP, BOJBTMETp, Oarapeiika,

CCKYHIAOMCP, COCAMHUTCIIBHEBIC IIPOBO/IA.
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Kpamkoe onucanue pewenus. 1lpoBoguTcss H3MEpeHHE 3aBUCUMOCTH
HalpsDKEHUsl Ha paspspKarolieMcsi KOHAEHcaTope OT BpeMeHM. Jlemaercs oleHKa
€MKOCTH KOHJeHcaTopa. B kadecTBe COMpPOTUBIEHUS Uil Pa3psIKM KOHJEHCATopa
BBICTYIA€T BHYTPEHHEE CONMPOTUBICHHUE BOJIHTMETpA.

Onucanue cxooiceti pabomer npakmuxyma.: [5], 3amada Ne 10 «3ydyeHue

cBeToino1a» (dacth Ne 1).

3austue 17. OnpenesieHue yaejJbHOr0 CONPOTUBJIEHUS MATEPHUAJIA IPOBOJIOKHU

Ilpakmukym

3aoanue. Onpenenure yaeiabHOE COMPOTUBICHUE MPOBOJIOKHU.

Obopyoosanue. JIBa MynbTUMETpa (B PEKUME BOJBTMETPA U aMIIEPMETPaA),
COCIMHUTEIbHBIE  TpOBOAa, OaTapeiika, 00pa3lbl  MPOBOJIOKH,  JMHEHKA,
MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnenmyemass TpOBOJOKAa COEIUHSAETCA
MOCJIEIOBATeNIbHO C aMIIEpPMETPOM U MOJKIoyaeTcss K Oatapeiike. [lapannenbHo
Y4acCTKY MPOBOJIOKH MOAKIIOYAETCS BONIBTMETP. M3 OTHOIIEHHS TOKa3aHUH IPHUOOPOB
PacCUUTHIBAETCSI CONMPOTHUBJIEHUE YYacTKa MPOBOJIOKH, MOCIE YEro U3MEPSAIOTCS €ro
reoOMEeTpUYECKrue pa3Mmepbl. 3 NONydeHHBIX [aHHBIX ONPENENAeTCS YAEIbHOE
CONPOTHUBIICHUE MaTepuaia, U3 KOTOPOTO N3TOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicetl pabomuvl npakmuxyma: MexnayHapogaHas OJMMIIHAAA

0 SKCIIepuMeHTAIbHOU usuke 2022 ., 3amaya «Mayoe cConpoTHBICHUEY.

3ansTue 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTePUCTUKH
MOJIyIIPOBOTHMKOBOI0 THO/AA

Ipakmukym

3aoanue. VIamepbTe 3aBUCHUMOCTb CHJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 AUO,
OT MOJABAEMOT0 HA HEro HampsikeHus (B MpAMOM M OOpaTHOM HAIlpaBIICHHN).
[TocTpoiiTe rpaduk BOIbT-aMIIEPHONU XapaKTEPUCTUKU TUOAA.

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

Kpamxkoe onucanue pewenus. 1IpoBoguTcst 5KCrIepUMEHT 1Mo u3MepeHnuo BAX
Mo/ia B IPSIMOM U OOpaTHOM HalpaBJICHUU.

Onucanue cxooxceu pabomsr npaxmuxyma: [8], rmaBa Ne 4, nmaGopaTopHas

pabota Ne 9.
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11 KJIACC

3anaTne 1. OneHka BeJMYMHbI FOPU30HTAJIBHOI COCTABJIAONIEH MAarHUTHOM
HHIYKIMM MATHUTHOIO NoJs 3eMJIu

Ilpakmukym

3aoanue. OueHUTe MOAYJb TOPU3OHTAJIBHOM COCTABJISIOLIEH BEKTOpa
MarHUTHOW MHAYKUIMKA MarHUTHOTO MOJs 3eMIIH.

Obopyoosanue. Kommnac, conenoun (nuamerp 10 cm, 150 BUTKOB),
1abopaTOpHBIA OJI0K MUTaHUS, TPAHCIIOPTHP.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS SKCHEPUMEHT IO ONPEAECICHUIO
NPOCTPAHCTBEHHOM OpUEHTALIMH BEKTOPA MHAYKIIMM MATHUTHOTO TOJIsI, CO3/1aBAE€MOI0
Ha OCH COJICHOMJIa MPU CYNEPHNO3UIUU MAarHUTHOTO MOJS 3€MJIU U MarHUTHOTO TOJIs
COJIEHOM 1A, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKax cosieHoua. [1o 3Toit 3aBucuMocTu
ONpeNeNsieTcss MOJIYJIb TOPHU30HTAJIBbHOM COCTABJSIOIIEHM BEKTOpAa MArHUTHOM
UHAYKIIMM MAarHUTHOTO TOJISI 3€MJIH.

Onucanue cxooiceii pabomst npakmuxyma.: [8], rmaBa Ne 4, nmaboparopHas
pabota Ne 12.

3ansarne 2. HW3mepeHue 3aBHCHMMOCTH BeJHYHUHbl MATHUTHONH WHAYKIUH
MArHMTHOIO MOJISI MATHUTA OT PACCTOSTHHUS

Ipaxkmuxym

3adanue. VI3yunrte 3aBUCUMOCTH BEJTMYMHBI MATHUTHON WHAYKIIMM MAarHUTHOTO
NOJIsI MOCTOSSHHOIO MAarHWTa Ha €ro MpoAOJIbHOM OCH CUMMETPUU OT PACCTOSHUS
MEXIY HEHTPOM MarHuTa ¥ TOYKOW U3MEPEHUM.

Obopyoosanue.  CmapT@oH C  TPEAYCTAHOBICHHBIM  MPOTrPAMMHBIM
oOecrieueHUEM Jii W3MEPEHHUs BEIMYMHBl MArHUTHOTO TIOJSA, IMJIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxkoe onucanue pewenus. C moMOIIbIO JATYUKOB cMapT(HOHA MTPOBOIUTCS
NpsIMOE U3MEPEHUE BEIMYMHBI MArHUTHOW HHIYKUWM MArHUTHOTO TOJSI HAa OCH

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

3anstue 3. Ha0/1oneHne MAarHuTHOr 0 rucrepe3uca

Ilpaxkmukym

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

K IOJIOKCHHUIK JaT4MKa MAardHuTHOI'O IIOJIA MOOMIIBHOTO TCJ'IC(l)OHa. Hoz[aﬁTe
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ANEKTPUYECKU TOK B TIPOBOJA. V3MephTe 3aBUCUMOCTh BEIMYWHBI HHIYKIIAH
MarHMTHOTO TIOJIA Ha TOpIE JIAKKA OT CHJIBI MPOTEKAIOIIETO 4Yepe3 MPOBOJ TOKa.
Jiss  ATOrO  BHAUaje TOBBINIAWTE 3HAYEHUS CHJIBI TMPOTCKAOMIETO0  TOKa
710 MAKCUMAJIbHO BO3MO>KHOTO 3HAUCHHUS, a TIOTOM ITOHMKANTE /IO HYJICBOTO 3HAYCHUS.
3areM CMEHUTE TOJSAPHOCTh TMOMKIIOYCHHS HCTOYHHKA TOKA W TOBTOPHUTE OIIBIT.
[TocTpoiiTe rpaduK, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MArHUTHOW WHTYKIIHH
Ha TOPIIE JIATIKU OT CHJIBI MPOTEKAIOIIETO Yepe3 MPOBO TOKA.

Obopyoosanue.  CMapTdoH ¢  TPEAYCTAaHOBICHHBIM  IPOrPaAaMMHBIM
oOecrieueHUEM JJISI W3MEPCHUS BEIMYMHBI MArHUTHOTO IIOJIS, INTaTHB C ABYMS
JanKaMH, OJlHA W3 KOTOPBIX JIOJDKHA OBITh KEJIE3HOW (MJIM JIPYroil KEJIEe3HBIH
CEpJICYHUK), JTaOOPATOPHBIM HCTOYHHK THUTAHUS, OJHOXWIBHBIA HW30JMPOBAHHBIN
IPOBOJ, BBIICPKUBAIONIUA MaKCUMAaJbHBIH TOK JIaDOpPAaTOPHOTO HMCTOYHHKA
TUTAHWS.

Kpamxkoe onucanue pewenus. Jlanka mratnuBa oOMaTBHIBA€TCS HECKOJIBKUMHU
BUTKaMH TOJICTOTO W30JIMPOBaHHOTO TMpoBoga. C momomplo J1abopaTopHOTO
MCTOYHHKA TMUTAHUS Yepe3 MPOBOJI MPOIMyCKaeTcs MeKTpuieckuii Tok. CHavana TOK
NPOMYCKAIOT B OJIHOM HAMPAaBICHUH C IOCTCIICHHBIM YBEITWYCHUEM CHJIBI TOKa
M ee  TOCIHSAYIOUIMM  YMEHBIICHHEM, IIOTOM  TPOIEAYypY  IOBTOPSIOT
IUI TIPOTUBOIIOJIOKHOTO HampaBlieHUus Toka. [Ipu 3TOM u3MepsieTcsl BEIWYHHA
WHIYKIIMA MarHUTHOTO IIOJIE Ha TOPIIC JIANKH IITaTHBAa C MOMOIIBIO MOOMIBHOTO
tenegona. CTpOUTCS 3aBUCUMOCTDH BETUYMHBI MHAYKIIMM MAarHUTHOTO TIOJISL OT CHUJIBI
IPOTEKAIONIETO Yepe3 MpoBoj Toka. OOCyXmaaeTcsi MOJYyIeHHBIH TpaduK U SIBICHUE

MAarouTHOI'O THCTCPC3UCaA.

3ansaTue 4. UzyyeHue padoThl 3JIeKTPOABUIaTE Il U JUMHAMO-MAIIMHBI (4acTh 1)

Jexkyua «nexTpoaBuraTeab M djeKTporeHepaTop». OOCy)IaeTcss HCTOPHUS
M300pETCHUS  DJICKTPOJBUTATEIII KM  COBEPIICHCTBOBAHHUS  €r0  KOHCTPYKIIHH.
OnuceiBaeTcsi BHYTPEHHEE YCTPOMCTBO JJIEKTPOJBHUTATENSl M DJICKTPOTreHEepaTopa.

Pazbupatorcs TeopeTudecKue 3aja4u o JaHHOH TeMeE.

3anstue 5. U3yuenue padoThl 3JIeKTPOJABUTaATEA U JTUHAMO-MAIIMHBI (YACTH 2)
Ilpakmukym
3aoanue. 1) IlpoBenure cepuro IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CHUIIbI
TOKa, BbIpa0aThIBAEMOM T'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHUJIbI, IPUII0KEHHOTO

K ero Bany. 2) [IpoBeaurte ceputo 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTUYHUHBI
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HaIlpSDKEHMsI, TOJAHHOTO Ha JJIEKTPOJBHUIATENIb, OT YacTOTHl €ro BpAILICHUS
Y MEXaHWYECKOW HArpy3KH €ro BaJa.

Obopyodosanue. DAEKTPUUYECKUH MOTOPYUK C PEIyKTOPOM, HabOp Tpy30B,
peocTtar, COeIMHUTEbHBIE POBO/IA, TA0OOPATOPHBIM UCTOYHUK MUTAHUS, MYJIbTUMET]P
(ammepmeTp), CEKyHIOMED.

Kpamxoe onucanue pewenus. ITpoBOISTCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpaOATHIBAEMOM TI'€HEPATOPOM, OT BEJIWYMHBI MOMEHTa CHIIbI,
OPWIOKEHHOr0 K ero Baiy. [IpoBOAMTCA ONBIT MO HW3YyYEHHUIO CBSA3U BEIUYUH
HaIIpSDKEHUsI, MOJAaHHOIO Ha DJIEKTPOJBHUIaTellb, OT YacTOTbl €ro BpallleHUs
Y MEXaHWYECKOW HArpy3KH €ro BaJa.

Onucanue cxooicux pabom npaxkmuxyma: 1) MexnyHapogHas onaummnuaga
1o ’KcrepuMeHTanbHON usuke 2018 1., 3a7aua «MOTOPUYUK € PEAYKTOPOMY, TYHKTHI
NeNe 1-4; 2) MexayHapoaHas oJluMIIHaja MO dKCIepuMeHTaIbHONU pusuke 2022 1.,
3agaya «DoHapby», myHKTHI NeNe 14,

3anaTne 6. W3ydyeHue 3aBHCHMMOCTM TNE€PHOAA  KOJeOAHMH  JIMHEHKH
HA NWINHAPUYECKOI MOBEPXHOCTH OT PaJnyca ee KpMBHU3HbI

Ipaxkmuxym

3adanue. Onpenenure XapakTep 3aBUCUMOCTH Mepuoia KoieOaHuil JIMHENKH,
MOJIOKEHHOW Ha UWIMHIPUYECKYIO IOBEPXHOCTb, OT paaAHyca KPUBU3HBI ITOU
OBEPXHOCTH.

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

Kpamkoe onucanue pewenus. IlpoBonuTcsi cepusi NPSMBIX H3MEPEHUN
3aBUCHMOCTH TIEpPHOJIa KOJICOAHWH JTMHEHWKH, ITOJIOKEHHOW Ha IWIMHIPHYICCKYIO
MIOBEPXHOCTh, OT paguyca KPUBU3HBI 3TOM MOBEPXHOCTU. MCMONB3YIOTCS METOIBI

JIMHCAapuU3aluu 1 rpa(bnqecmro dHaJIn3a SKCIICPUMCHTAJIbHBIX JdaHHbIX.

3ansaTue 7. HN3ydyeHme 3aBHCHMOCTH AMIUIUTYIblI KOJIE€OAHUH MPYKUHHOIO
MasiTHUKA OT BpeMeHU

Ilpakmukym

3adanue. VI3MephTe 3aBUCUMOCTh AaMILUIATYABI 3aTyXarolIUX KoJieOaHUi
NPY>KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBephTe rumore3y o0 3KCIMOHEHIHAIbHOM

XapakTepe MOJTy4eHHON 3aBUCUMOCTH.
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Obopyoosanue. IlpyxuHa oT TuHAMOMeETpa ¢ npeaenom usMmepenuil 1 H, rpys
Maccoit 150 r, cekyHnomep, IITaTUB € Jankoi U My(ToH, JIMHENKA.

Kpamxkoe onucanue pewenus. IIpoBoguTCS 53KCHEPUMEHT IO MPSIMOMY
M3MEPEHUIO 3aBUCUMOCTH AaMIUIMTYAbl 3aTyXarolMX KoJIeOAaHUH MpPY>KMHHOTO
MagTHUKa OT BpemeHu. Crpourcs TpaduK HCCIEAOBAHHOW  3aBUCHMOCTH

B JIMHCAPU30BAHHOM BHUAC.

3anaTne 8. U3MepeHne aKTHBHOIO0 U PEAKTUBHOIO CONMPOTHBJICHUH KaTyIIKH
UHAYKTHUBHOCTH

Ilpakmukym

3aoanue. Cobepute NEKTPUUECKYIO LIENb U3 MOCIEI0BATEIbHO COCIUHEHHbIX
pe3ucropa M KaTylIKM HWHAYKTUBHOCTH. lIpoBenure wn3MepeHue 3aBUCUMOCTHU
HaIIpsDKEHUsT Ha PE3UCTOpEe OT YacTOThl IOJABAEMOIO Ha ATy LEIb HaIPSKCHUS.
IIo mony4eHHBIM JaHHBIM OIIPEAECIUTE AKTUBHOE COIPOTUBIIEHUE U PEAKTUBHOE
COIIPOTUBJICHUE KATYIIKU UHAYKTUBHOCTU. Paccunrante MHAYKTUBHOCTD KaTYILKU.

Obopyoosanue. KaTynika HHIYKTMBHOCTH, PE3UCTOP C CONPOTHUBICHUEM,
OJIM3KUM K aKTUBHOMY CONPOTHBIIEHUIO KaTYIIKU MHAYKTUBHOCTH, COEAMHUTEIbHBIC
IpOBOJIa, TEHEPATOP HU3KOW YacTOThI, OCHMLIOrpad MM BOIBTMETP NMEPEMEHHOIO
HaIPSKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercsa  dIeKTpUuYecKas  LElb
U3 IIOCJIENOBATEIIbBHO COEIMHEHHBIX PE3UCTOpPAa M KATyIIKA WHIYKTHMBHOCTH.
Ha o1ty wnens mnopaercs mnepemeHHoe HampspkeHue. IIpoBoautcs wusMepeHue
3aBUCUMOCTH HAIpPSDKEHUS Ha pPE3UCTOpe OT YacTOThl II0JaBa€MOro Ha LENb
HalpsDKeHWs  (aMIUIMTy/a  HampsDKEHWs  Ha  BCEeM  LEeNM  MOCTOSIHHA).
[To Hu3KOYacCTOTHOM 005acTH TpaduKa ONpeAeNseTcss aKTUBHOE COINpPOTUBICHHE
KATYIIKU NHIYKTUBHOCTH, 110 BEICOKOYaCTOTHOW YaCTH ONPEAEIAETCS NHIYKTUBHOCTD

KaTYIIKH.

3ansaTue 9. 3Byk. Ocuniiorpamma 3Byka. CiekTp 3ByKa

Jlexyua «BBeneHne B SKCIIEPUMEHTAIBHYIO aKyCTHKY». BBOASATCS OCHOBHBIE
MOHATUS aKycTUkU. OOCyXkaaeTcs MEXaHUMKa pacHpoCTPaHEHUsI aKyCTHUUYECKUX
koneOanuii. BBoauTcs mnoHsiTue TOHAa UM oOeproHa. OOCYXKIAIOTCS METOMAbI
MCCIIEIOBAHUSI 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3aoanue. llpoBeauTe CEpUI0 HKCIEPUMEHTOB M0 3alKCU OCLHMUIUIOTPaMM
U CIEKTPOB TJACHBIX 3BYKOB OJHOM 4YacTOThl. ONHIINTE OCHOBHBIE OTJIMYHUS
B OCLIIJIJIOTpamMMax JiJIsl pa3HbIX IJIacHbIX 3BYKOB. OTBETbTE Ha BOMPOC, JOCTATOUYHO
JIM 111 OTUCAHUS KAKOT0-JIM0O 3BY4YaHUs OJTHOM JIUIIb CIEKTPOrpaMMbl ?

Obopyoosanue. 1lepcoHaNbHBIII KOMIBIOTEP C MUKPO(OHOM UIu cMapTdoH
C IIPElyCTAHOBJIEHHBIM IIPOrPAMMHBIM 00ECIICYEHHUEM.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepust  3KCHEPUMEHTOB
[0 TMOJIYYEHHUIO OCIMJIJIOTpaMM M CHEKTPOB TIJaCHBIX 3BYKOB OJHOW 4YacTOTBHI.
[IpoBoauTCS CpaBHUTENBHBIA U KAUECTBEHHBIN aHAJIN3 OCIIMILIOTPAMM U CIIEKTPOB.

Onucanue cxooicell pabomuvl npakmukyma: MexnayHapogaHas OJMMIHAAA
no J3KcrepuMeHTabHOM (uszuke 2017 1., 3ama4a «AKYCTHYECKHE PE30HATOPHIM,

gacTth No 1.

3ansatue 10. Crosune MexaHn4ecKHe BOJIHbI

Jekuyusa «Ctosiure MexaHUYecKHe BOJHB. OOCyKIaeTcsi MeXaHUKa CTOSYUX
BOJIH B OJHOMEpHOW cpejae. PaccmaTpuBaroTcs mpuMepbl pa3iWyHBIX T'PaHUYHBIX
YCJIOBHM.

Ipaxkmuxym

3aoanue. Tlonylite B mpoOUPKY Tak, 4TOOBI OHa Hadaja 3By4aTh. [IpoBenure
U3MEpEHNe 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U TIEPBOT0 0OEPTOHA BO3YIIHOTO
cToyiba B MPOOUPKE OT BBICOTHI ATOTO cToi0a. JIJIs M3MEHEHUs JUTMHBI BO3IYIITHOTO
cTonba 3amoyHgiTe MpoOupKy Bogon. Onpeaenure CKOPoCTh 3ByKa B BO3yXE.

Obopyoosanue: TlepcoHaTbHBI KOMIBIOTEP ¢ MUKPOPOHOM wiM cMapT(oH
C TIPElyCTaHOBIIEHHBIM MPOrPaMMHBIM OOeCTieUeHneM, MPOOUpPKa, BOja, JIMHEHKA.

Kpamkoe  onucanue  pewenus. IlpoBoguTcss cepusi  KCIEPUMEHTOB
M0 M3MEPEHUI0 AaKyCTHYECKOTO CIEKTpa 3By4aHUS MNPOOUPKH, BO3HHUKAIOIIETO
py BAYBaHWH B Hee Bo3ayxa. CTpoWTCS JTMHEAPU30BAaHHBIN TpadUK 3aBHCHUMOCTU
4acTOTHIl OCHOBHOTO TOHAa H TMEpPBOTO O00EpTOHA OT BBICOTHI BO3IYIIHOTO
ctonb6a B mpobupke. [lo MmMOMydyeHHBIM JAaHHBIM OMPENEISIETCS CKOPOCTh 3BYKa
B BO3JIyXE.

Onucanue cxoxcei pabomvl npakmukyma: MexayHapoaHas ONMMIIHAAIA
o 3KcrnepuMeHTanbHOM (¢usuke 2017 r., 3amaya «AKYCTHYECKHE PE30HATOPBI»,

gacTth Ne 2.
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3ansaTue 11. U3mepenue nokaszarteJisi peJoOMJICHUS CTeKJIa

Ilpakmuxym Ne 1

3aoanue. OnipenenuTe NokKazaTesb MPEIOMIICHUS! CTEKJISTHHOM IJIaCTUHBI.

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

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

Onucanue cxooicell pabomuvl npaxkmukyma: MexayHapoaHas OJUMIIUaga
no skcrnepuMeHTanbHoM ¢usuke 2021 r., 3amaya «OTpakeHHe, NpPETOMIICHHE
U TIPOITyCKaHue», IMyHKT No 4.

Ilpakmuxym Ne 2

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

Obopyoosanue. Ilpru3ma, na3epHasi yka3ka, TpPaHCIIOPTHUP, IUTATHUBBI.

Kpamkoe onucanue pewenus. IlpoBoguTCsS ONBIT MO  HW3MEPECHUIO
MUHUMAJIBHOTO YIUIa OTKJIOHEHMS JIA3€pPHOTO Jy4da TPEYTrOJIbHOW PaBHOCTOPOHHEMN
npusmoil. [lo moOlydeHHOMY 3HAYEHHIO YIVIa pacCUUTBIBAECTCS I10KA3aTENb

IIPEJIOMIICHHUS IIPU3MBI.

3anstue 12. [To1HOe BHyTpPeHHee OTpasKeHne

Jexkuyua «llpumenenne dddexkra TOTHOTO BHYTPEHHETO  OTPAKECHUS
B mMepeHusx». OOcyxnaercas d3(PdeKT TOJHOTO BHYTPEHHETO OTPaKECHHS.
OnuceiBaloTCA TPUEMBl IO HCIOIB30BAHUIO A3TOTO d(ddexra mpu MNpPOBEACHUU
ONTUYECKUX U3MEPEHHUI.

Ilpakmukym

3aoanue. OnipeenuTe Moka3areib MPEIOMICHUS MaTepuasa IpU3Mbl.

Obopyoosanue. CTEKISTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKA.

Kpamkoe onucanue pewernus. IlpoBoauTcss onmbIT 1o HaOmoAcHUIO 3¢ deKTa
MOJIHOTO BHYTPEHHEr0 OTPaKEHMsI CBETA, KOTOPBIA PACHpOCTPAHSIETCS B MpPHU3ME.
WsmepsaroTcss mapameTpbl, TpuU KOTOPBIX gocTturaercs dddexr. Boruaucnsercs
MOKa3aTesb MPEJIOMIICHHS] MaTepuasa MPU3MBbI.

Onucanue cxooiceli pabomwvl npaxmukyma: MexnayHapoaHas OJIUMIIAAIA

o 3KcnepuMeHTanbHoi ¢puszuke 2021 r., 3anava «{ucnepcusi», mynkrt Ne 1 [16].
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3anaTue 13. IlpoBepka ¢Qopmyabl TOHKOH JHMH3bI C TOMOIIBI0 MeTOAA
napajjiaKca, NpMMeHEeHHOr0 JISl onpe/ieIeHUs MO0JI0KeHUsI M300pasKeHUus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PAaCCTOSIHHUE
coOuparonieit JUH3HI.

Obopyoosanue. CoOuparoiias TuH3a, ONTHYECKasi CKaMbs (JIUOO MEpHast JIeHTa
Y KpeIJICHUE JIs TMH3bI), IBE UTJIbI OT HINPHIIA (CO CTOYEHHBIM OCTPUEM ), TUTACTUIIUH,
TOUYEYHBIM UCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OO0cyxnaercs U JIeMoHCTpupyercs 3¢hdexT
napajiakca. M3ydeHHbI >(Q¢deKT ucnoiab3yercs I ONpeleseHUs MOJIOKEHUS
M300pa)KeHUsI UCTOYHMKA CBETa C MaJOW CBETUMOCTBIO, MOJYYEHHOTO C MOMOIIBIO
coOuparomieit JuH3bl. [lo HECKOJNBKUM OMNBITAM paccuuThIBaeTcs (HOKycHOE

PacCTOAHUC JIMH3LI.

3ansaTue 14. U3mepenne poKyCHOro paccTOSIHUS paccenBaloleil JTMH3bI

Ipaxkmuxym

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

Obopyoosanue. PaccewBaromas JIuH3a, cOOWparomas JUH3a, OINTHYECKas
CKaMbs (MO0 MepHasi JIHTa W KpEIUIeHWs [JIsl JIMH3), JUCT KapTOHA, HOXHUIBI,
TOYEUHBbI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O6Cy)KaaoTcs npueMbl U3MepeHus (OKyCHOTro
paccrosiHdsl ~ pacceuBarouieid  JMH3bL.  [IpoBOAMTCA  ONBIT 1O  MOJYYEHHUIO
JEHCTBUTENHHOTO N300PAKEHUS B pACCEUBAIOIICH TUH3E MTyTEM CO3aHMS C TOMOIIBIO
coOuparomieil  JTUH3BI MHHMOTO HWCTOYHHMKA JJI1  PACCEWBAIONMICH  JIMH3BI.
Taxxe TPOBOAUTCS OMBIT MO HAOTIONEHUIO PACXOJAIIETOCS CBETOBOTO ITyYKa,
00pa30BaHHOTO CBETOM, H3IyYCHHBIM TOUYEYHBIM WMCTOYHHUKOM U MPOIIEIIIAM
4yepe3 paccerBaOIYIO JIMH3Y, Ha KOTOpylo HakjeeHa nuadparma. [lo pesympraTtam
MOJIYYEHHBIX AKCIEPUMEHTOB PACCUUTHIBAETCA ONTHUYECKAs CHJIa PacCeUBarONIEH
JIUH3BL

Onucanue cxooiceli pabomsl npakmuxyma. [8], rmaBa Ne 5, nmaboparopHas
pabota No 12.
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3anuaTtue 15. OnpenesieHue JJIUHBI BOJHBI JA3€PHOT0 M3JIy4YeHHUs] ¢ MOMOIIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpuaymaiiTe 53KCIEPUMEHTANIBHYI0 YCTAHOBKY, MO3BOJSIOLIYIO
HaOMI0AaTh HWHTEPPEPEHIIMOHHYI0 KapTUHY OT CBETOBOIO M3JIy4Y€HHUs Jia3epa.
Onpenenute MIMHY BOJIHBI U3JyYEHUS Ja36pPHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, posbra, OyjgaBKu, IKpaH, pyjeTKa.

Kpamkoe onucanue pewenus. JIByms CBs3aHHBIMH HHUTKOM OylaBKamu
MPOKAJIBIBAIOTCS JIBA OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aTIOMUHUEBOU MUIIEBON
donbre. I[lomydeHHbIE OTBEPCTHS OCBEIIAIOTCS JA3epHBIM MydkoM. B mpormieaiem
cBeTe HabtogaeTcst uHTepdepeHMoHHas KapTuHa. [1o paccTOosIHUIO MEX 1y MTOJIocaMu
UHTEePGEPEHIIMOHHOW KapTUHBI W PACCTOSHUIO MEXIY OTBEPCTUAMH B (oJbre
pacCUMTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3EPHOM ITyUKE.

Onucanue  cxoxcei  pabomsl  Npakmukyma:  3aKIIOYUTENbHBIA  3Tam

BCEPOCCUNCKOM OUMMHAIbI MKOJLHUKOB 110 u3uke 2000 r., 11 xmacc, 3amaya No 1.

3ansaTue 16. N3yueHune crnekTpa cBeTa Pa3jM4YHbIX UCTOYHUKOB € MOMOUIbIO
A paKuMOHHON pPelIeTKH

Ipaxkmuxym

3aodanue. Tlpuaymaiite, coOepuTe U OMUIIUTE IKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJISIOUTYIO TTOJTYYUTh ONTUYECKUI CIIEKTP U3ITyYEHHSI CBETA Pa3IMYHbIX HICTOYHHUKOB.
[IpoBenuTe vccnen0BaHnEe CIEKTPOB MPEII0KEHHBIX BaM UICTOYHUKOB CBETA.

Obopyoosanue. udpakimonHas pemnietka, GoHaph ¢ JIAMIION HaKaJuBaHUS,

CBETOIUOAHBIN (OHAPD, Ta30pa3psAIHAS JIAMIIOUKA, dKpaH, nuadparma, MepHas JICHTa.

Kpamkoe  onucanue  pewenus. 1lpoBogutcs  cepusi  AKCHEPUMEHTOB
M0 HAOMIOACHUIO ONTHYECKUX CIIEKTPOB H3IyUYE€HHUS HCTOYHHUKOB CBETA pPa3HOU
npuponsl. IIpoBoauTcs cpaBHUTENBHBIA U KOJTUYECTBEHHBIN aHAJIA3 ITUX CIIEKTPOB.

Onucanue cxooicetl pabomuvl npakmuxyma: MexnayHapoaHas OJMMIIHANA

o 3KcnepuMeHTanbHoi dusnke 2018 r., 3agaua «CriekTpy.

3ansaTue 17. UccienoBanue 3aBUCMMOCTH HHTEHCMBHOCTH CBEYEHHSI CBETOAHOA
OT CHJIbI POTEKAIOIIEr0 Yepe3 Hero ToKa

Ilpaxkmukym

3aoanue. VI3mepbTe 3aBHCUMOCTh HWHTEHCHBHOCTH CBEUCHHS CBETOAMOIA
OT CWIbl MPOTEKAIOUWIEr0 uepe3 Hero Toka. Omnpenenure XxapakTep H3MEpPEHHOU

3aBUCHUMOCTH.
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Obopyoosanue. (CBeroauona, MOKCMETp (Wi cMapT@oH C JAATYUKOM
OCBEIIEHHOCTH), JTA0OpaTOpHBIN OJoK muTaHus (wid aABe Oartapediku AA, peoctaT
U MYJIBTUMETP), COSTUHUTEIIBHBIC TTPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBoAMTCS OJKCHEPUMEHT IO MPSIMOMY
U3MEPCHUIO 3aBUCHMOCTH WHTCHCHBHOCTH W3JIYYCHHS CBETOIUMOMA OT CHJIBI
MpoTeKalomero 4depe3 Hero Toka. CTpouTcss rpaduk MOTYyYEHHOW 3aBHCHUMOCTH.
OnpenensieTcs XxapakTep 3aBUCUMOCTH.

3ansatue 18. HaOGawaenue wu3dupareabHOCTH BHYTpeHHero ¢orodddexra
K JJINHE BOJIHBI CBeTa

Ilpakmukym

3aoanue. Y CcTaHOBUTE JIBA CBETOAMO/Ia APYT HAMPOTHUB Apyra. M3yuuTte sBieHue
BO3HMKHOBEHHUS (POTOTOKa B OCBElaeMOM cCBeToauojne. [las 3Toro usmepnTe
3aBUCUMOCTh CHJIBI (DOTOTOKA OT HAIPSKEHUsI HA CBETOIUOJIC, BBIMOJHSIOIIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMBIT, MPUMEHSS B KauyeCTBE HCTOYHHUKOB CBETa
CBETOJIMO/Ibl, JAIOIIME CBET C pa3HbIMU JJWHAMU BOJH. OnpenenuTe yCIOBUS,
IIPU KOTOPBIX B OCBEIIIAEMOM CBETOJHMO]I€ BO3HUKAET (hOTOTOK.

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

Kpamkoe onucanue pewenus. JIBa cBeToAaMoAa yCTaHABIMBAIOTCS HAIPOTHUB
apyr apyra. Yepe3 OAuH CBETOAMOJ, MPOIYCKAETCS TOK OT MCTOYHUKA IMUTAHUA.
N3ydaercst sBIEeHHE BO3HUKHOBEHHS (OTOTOKA BO BTOPOM  CBETOIHMOIE.
O6HapyxuBaeTcs, 4Yro (OTOTOK BO BTOPOM CBETOJIHMOJE BO3HHUKAET TOJIBKO
IIPA OCBEIIEHUHU €T0 CBETOIMOJOM C JJIMHOW BOJIHBI, MEHBIIECH WA PABHOW IJIMHE
BOJIHBI, HA KOTOPYIO paCCUYUTaH OCBEIIAEMbBIN CBETOIUOI.

Onucanue cxooiceti pabomwvl npaxmuxyma: MeXIyHapoaHAs OJIUMIIAAIA

o skcnepuMenTanbaoi ¢pusuke 2020 r., 3amaya «Onromnapay [17].
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IVIAHUPYEMBIE PE3YJIbTAThI OCBOEHMSI KYPCA BHEYPOYHOI
JNESITEJILHOCTHU «OCHOBBI ®M3UYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUIA TPO®UIb)»

JIMUHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo eocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBI€HUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMO/JIEMCTBOBATh C COIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX QYHKIMUSIMU U Ha3HAYCHUEM.

B cghepe nampuomuuecxkoeo 6ocnumanus:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MJACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH.

B cghepe 0yxoeno-npascmeennozo eocnumanus:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBAaTh  CHUTyallMl0 W  NPUHAMATh  OCO3HAHHbBIC
pEelIeHusl, OPUEHTUPYSACh Ha MOpPAJbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B AEATEIbHOCTU YUEHOTO;

OCO3HAHKE JJMYHOTO BKJIJ]a B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

B cghepe scmemuuecrkoco 6ocnumanus:

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

B cgpepe mpyoosoco éocnumanusi:

UHTEpEC K pa3audHbiM  cepaMm  MpodecCHOHATBLHON  JEATEIBHOCTH,
B TOM YHCIIE€ CBSI3aHHBIM C (DM3UKON W TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyaymeit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC KU3HECHHBIE TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
Gu3UKN HA TPOTSKEHUU BCEH KU3HU.

B cghepe sxonocuueckozo socnumanusi:

c(hOpMHUPOBAHHOCTh  OKOJIOTHYECKOW KYJIBTYPHI, OCO3HAHHWE TJI00AIBHOTO
XapakKTepa HKOJOTUUECKUX MpodIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ICHCTBUI B OKPYXKAIOIIECH Cpe/ie HaA OCHOBE
3HAHUS LEJIed YCTOWYUBOTO Pa3BUTHUS YEIIOBEYECTBA;

pacIIMpeHne ONbITa AEATEIBHOCTH YKOJIOTMYECKON HAITPABIIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAHUM 1O (PU3HUKE.
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B cghepe yennocmu nayunoeo nosnanusi:

c(OpPMHUPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOW JesATENbHOCTH, TOTOBHOCTH B IIpoLecce
M3y4YeHUs] PU3MKH OCYIIECTBISATh MPOEKTHYIO U HMCCIEIOBATENIbCKYIO JI€ATEIbHOCTh

HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHble YHHBepcaJbHbIE yueOHbIe JeliCTBUS:

ba3oBble jornueckue aeicTBUA:

CaMOCTOSITEIILHO dbopmynupoBaTh u aKTyaJlu3upOBaTh npo0iemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJIATH 3aKOHOMEPHOCTH U MMPOTUBOPEYHS B pacCMaTPUBAEMbIX (PU3HUESCKUX
SIBIICHUSX;

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

BHOCHUTbH KOPPEKTHUBBI B JEATEIHLHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB
1EJIIM, OIIEHUBATh PUCKHU MOCIIEACTBUMN AEATEIBHOCTH;

KOOPJMHHUPOBATH U BHITIOIHATH Pa0OTY B YCIOBUSX PEAIbHOTO, BUPTYaIbHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pPa3BUBATH KPEATUBHOE MBIIUICHUE MPU PEUIEHUHN KU3ZHEHHBIX TPOOJIEM.

Ba3oBnble ucciienoBarejbCcKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH W METOJIaMHU
buznuecKon HAyKu;

BJIQ/ICTh HABBIKAMU Y4€OHO-MCCIIEIOBATENBCKOW M MPOCKTHOW NESTeTbHOCTH
B o0nacTu (hU3MKHU, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CaMOCTOSITEIIBHOMY ITOUCKY
METOJIOB pemnieHusl 3amad (U3UYECKOTO COJIEPKaHMs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB ITO3HAHHS,

BIQJCTh BUJAAMH  JICSITEIIBHOCTH TIO0  TOJYYEHUIO HOBOTO  3HAHUS,
€ro HHTEpIpeTaluy, MpPeoOpa3oBaHUI0O W TPUMEHEHHIO B Pa3JIMYHBIX y4eOHBIX
CUTyalusiX, B TOM YHUCJI€ IIPU CO3JaHUU YUEOHBIX TPOECKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh TPUIUHHO-CIICJICTBEHHBIC CBSI3W W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyMEHTHI I JOKA3aTeIIbCTBA CBOMX

YTBEPKACHUM, 33]1aBaTh MMAPAMETPBI U KPUTEPUU PELICHUS;
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aHAIM3UPOBATH TMOJYYEHHBIE B XOJ€ PEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLIEHHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBbIE 3aJauyd B 00pa3OBaTEIbHON
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTh 3HaHUs 10 (U3MKE B MPAKTHUYECKYIO0 00JacTh
AKHU3ZHEEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX TPEAMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE UJIEH, NIPEIaraTh OpUruHaIbHbIE TOJAXObl U PEIICHUS;

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

Pab6ora ¢ unopmanmeii:

BJIQJICTh HaBBIKAMHU IOJIY4YeHUS HMHPOPMAUU (PU3HYECKOTO COJCPIKAHUS
U3 HCTOYHHKOB PAa3HBIX THUIIOB, CaAMOCTOSATEJIHHO OCYIIECTBIATH TOWCK, aHAJIU3,
CUCTEMATH3allMI0 M WHTEPIPETAIIMI0O HWHPOPMAIUK Pa3IUYHBIX BUIOB M (QOpM
NpeCTABIICHHS

OILIEHUBATH IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJh30BaTh  CPEACTBA  WHPOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIMICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3a/1a9 ¢ COOJIOJICHHEM TPeOOBaHUN dPrOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHHsI, TMPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI PU3UIECKOTO COJEPIKAHUS B PA3ITUIHBIX (hOpMAaTax C y4eTOM
Ha3HaueHWs MHPOPMAIMKM U IEJEBON ayIUTOPHUH, BHIOWpAas ONTUMAIbHYIO (opMy

MMpCACTABJICHNA U BU3YyAJIU3allUH.

KoMMyHHMKaTUBHBIE YHMBepCcaJbHble Y4eOHbIEe AeiiCTBUA:

OCYIIECTBIISITH OOIIEHUE BO BHEYPOUYHOU JCSITEILHOCTH;

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

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

IIOHUMATb W HUCIIOJb30BaTh IIPCHUMYLICCTBA KOMaHI[HOﬁ n PIHI[HBHI[yElJ'II:HOﬁ
paboThI;

BBIOMpPATh TEMATHKY W METOJbl COBMECTHBIX JACHCTBUN C y4eTOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4J€Ha KOJIJICKTHUBA,
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NIPUHUMATh LeJIU COBMECTHOM JICSITEIbHOCTH, OPraHU30BbIBATH
A KOOPAMHUPOBATH JEUCTBUS II0 €€ JOCTHKEHUIO: COCTaBJIATH IUIAH JAEHUCTBUHU,
pacrpenensTh POl € Y4eTOM MHEHUW YYaCTHHUKOB, OOCYXIAaTh pPE3YJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJAJa M KaXKJOT0 YYaCTHHUKA KOMAaHJbl B OOUTUH
pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraT HOBBIE TMPOEKTHI, OLEHWUBATh HJAEU C MO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B  PAJIAYHBIX

CUTyalluiaX, IMposABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble YHUBepcaJbHbIe yueOHbIE JAeiicTBUS:

Camoopranu3anus:

CaMOCTOSITETTFHO OCYIIECTBIIATh IMO3HABATENBHYIO JIEATEIHHOCTh B 00JacTH
(U3MKH, BBISIBIATH MTPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBESHHBIC 3a]1a4H;

CaMOCTOSITEITLHO COCTABJISTh TUTAH PEIICHHS PACUETHBIX U KAUECTBECHHBIX 3a]1a4,
IUTaH BBITIOJHEHUS TPAKTHUYECKOM pabOThl C Yy4EeTOM MMEIOIIHUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOUTCHHIA;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

paciupsTh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX TIPEIOUTCHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBATH (HOPMHUPOBAHUIO U MPOSIBICHUIO DPYIAUIIUHU B 00J1aCTH (PUBHKH,

MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN M KyJbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTE/JICKT:

J1laBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIa/ICTh HABBIKAMU TTO3HABATEIIBHON PeICKCUN KaK OCO3HAHUS COBEPIIIAEMbBIX
JNEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;

WCIIOIb30BaTh MpUeMbl pedIEKCUU MJIS OLUEHKH CHUTYalllH, BIOOpA BEPHOIO
pELICHMUS;

yMETh  OLICHWBATH PHUCKM W  CBOEBPEMEHHO MPUHUMATh  PEIICHUS
10 UX CHUXKECHUIO;
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[IPUHAMATh MOTHMBBI M AapryMEHTBl JPYIMX TP aHaIU3€ pe3yJbTaTOB
NEeATENbHOCTH;

MPUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOUHCTBA;

IPUHUMATh MOTHBBI M aApPryMEHTBl JPYIMX [pU aHAIU3€ pe3yJbTaTOB
NEeATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OUTUOKHU.

HNPEAMETHBIE PE3YJIBTATHI

K xony 10 knacca oGyqaroniuiicst HAyYUTCS:

NOHMMAaTh 3HAYE€HHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOLIEeH, OO0BSICHUTEIHHON
U TMPOTHOCTHYECKOW (GYHKUMH (PU3NYECKOW TEOpHUH — MEXaHUKU, MOJEKYISIPHOU
¢u3MKu U TepMOAMHAMUKH, poJib (U3MYECKO Teopun B (POpMUPOBAHUU
npesicTaBleHni 0 PU3NYECKON KapTUHE MUPA;

pasznuyarh YCJIOBUS NMPUMEHHUMOCTH HW3YYEHHBIX MoOjeieil (U3MYecKuX Tel
Y TIPOLIECCOB (SIBICHUI);

paznuyath ycloBUA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH HU3YyUYEHHBIX
¢u3nUecKrxX 3aKOHOB, TOHMMATh BCEOOIIUN XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB
¥ OTPAHUYEHHOCTH UCTIOJIb30BaHMS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh U OOBSACHATH MEXaHWYECKHUE, TEIUIOBbIE, SJIEKTPUUYECKUE
IPOIIECChl W SIBJICHMSI, HUCIOJIb3ySd OCHOBHBIC IIOJOXKEHUS M 3aKOHBI MEXaHHKH,
MOJIEKYJISIPHO-KMHETHYECKOW TEOpPUHU, MOJEKYJISIPHON (U3UKU M TEPMOIUHAMUKH,
AIEKTPOANHAMHUKH;

aHAMM3UPOBATh M OOBSACHATH (U3MUYECKHUE SIBJICHUS, MHCIOIB3YS OCHOBHBIC
MOJIOKEHUS U PU3NYECKUE 3aKOHBL;

ONHUCHIBaTh (DU3MUECKHE MPOLECChl M SBICHHS, HCHOIB3Yys HEOOXOAMMbIE
BEJINYUHBI;

OOBSICHATH OCOOEHHOCTH MPOTEKAHUS U3y4aeMbIX (PU3NYECKUX SIBICHUH;

IPOBOJMTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYUHBI
OT JIpyroll C MCIOJIb30BAHHEM MPSMBIX HM3MEPEHUI, MNpU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DHUKCHUPOBATh PE3yJbTaThl TMOJYYCHHOW 3aBUCUMOCTH (U3HUIECKUX
BEJIMYUH B BUJIE TPAPHUKOB C YUETOM aOCOIOTHBIX MOTPEIIHOCTEH N3MEPEHHH, 1enaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS,

MIPOBOJINTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYHH, TPU 3TOM BHIOUPATH
ONTUMAJbHBIA METOJ| H3MEPEHHUs, OIICHUBATh AaOCOJIIOTHBIE U OTHOCHUTEIIbHbBIC

IMOI'PCIIHOCTH IIPAMBIX U KOCBCHHBIX PISMGpGHPIﬁ;
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MPOBOJUTH ONBITHl IO TMPOBEPKE MPEUIOKEHHON TMIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh  AKCIEPUMEHTAJbHYI)  YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YJIBTAThI U JI€JIATh BBIBOJ O CTaTyCE MPEMI0KEHHON THIIOTE3bL;

coOroaTh MpaBuiia 0€30MacHOr0 TpyAa MPU TPOBEACHUU HCCIECIOBAHUMN
B paMKax  IpakTUKymMa U y4yeOHO-HUCCIEAOBATENbCKOW  JI€ATEIBbHOCTH
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOMCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pelaTh pacueTHbIC 3aJa4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOM (pu3znueckoit
MOJIENIbIO: HAa OCHOBaHUM aHAJM3a YCJIOBUA OOOCHOBBIBATH BBIOOp (u3MUeCKOn
MOJIeNIM, OTBevaroleid TpeOOBaHUAM 3a7ayd, MPUMEHATb (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TIOCTYJIaThl (PU3WYECKUX TEOPUM TMpU  HCMOIB30BAHUU
MaTEMaTUYECKUX METOJIOB pEHIeHUs 3a/ay, MPOBOJUTH pacyeTbl Ha OCHOBaHUU
UMEIOIUXCS JIAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTHUPOBATH METOJbI
PELICHHS C YYETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemiath KauecTBEHHbIC 3aJlauM, TpeOyrolne MPUMEHEHUs! 3HAHUU U3 Pa3HBIX
pasnenoB Kypca (U3MKH, a Tak)Ke HHTErpald 3HAaHUW M3 APYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 IIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIETIOYKY PACCY>KICHUMN
C OMOPOM HA U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS JI1 OOBSICHEHUS OCHOBHBIX NMPUHIIUIIOB
PabOoThl U3MEPUTEIBHBIX MPUOOPOB;

aHAIM3UPOBATh U OIICHUBATh TMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOMU
NESTEIHbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3WYECKUMM TMPOIECCaMH, C TO3MIIMMA
HKOJIOTUYECKOM 0e30macHOCTH, IpeICTaBlICHUN 0 parmoHaIbHOM
IPUPOIOIIOIB30BAHUHU, a TaKKE€ Pa3yMHOM HCIOJIB30BAHUM JOCTH)KCHUNW HayKU
Y TEXHOJIOTUH JJIs AaJbHEHIIIEro pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBA;

NPUMEHSTh pa3udHble CHocoObl PaboThl ¢ wHpoOpManuel (U3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHbIE HH(POPMAI[MOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA,
nepepaboTKu U TpEeAbsBICHUS Y4YEeOHOW M HAy4YHO-NOMYJSIpHOM uHGpOpMauy,
CTPYKTYPHPOBAaHUS W HMHTEPIPETAIMH HHPOPMAIUU, TIOTYYCHHOW W3 Pa3TMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOJydyaeMyr0 MH(GOPMALMIO M OLIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMM, TaK M Ha OCHOBE aHaJIM3a
MCTOYHUKA HH(POPMAIINH;

MPOSIBIATH OPTaHU3AIMOHHBIE U TIO3HABATENbHBIE YMEHUS CaMOCTOSITEIBHOTO
NpUOOpETEHHs] HOBBIX 3HAHWWA B MPOIECCE BBIMOJHEHUS NPOEKTHBIX U Y4eOHO-

HCCIIEIOBATEIBCKUX paloT;
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paboTaTh B IPyIIIE C UCMIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH;
MpOSBIIATh MOTUBALMI0O K Oyaymed mnpodeccuoHaNbHON —NeATEIbHOCTH

0 CMEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

K xonny 11 knacca oOy4aronuiicst HAQy4UTCS:

HOHUMATh pOJib (U3UKU B HKOHOMHUYECKOH, TEXHOJOTMYECKOM, COLMAIbHOMN
U 3TUYECKOM cdepax NedaTeTbHOCTH YeJIOBEKa, pOjib U MECTO (PU3UKH B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa, 3HAYCHHE OMNMUCATEIbHOM, CHCTEMATU3UPYIOILIEH,
OOBSCHUTEIBHOM M MPOTHOCTHYECKON (GYHKIMN (U3MUECKON TeopuH, poJib
¢uznueckoit Teopun B GOPMUPOBAHUU MPEACTABICHHUM O (PU3NUYECKOil KapTUHE MUDA,
MecTO (pu3myeckoil KapTHHBI MUpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX IPEACTABICHUN O IPUPO/IE;

pasznuyaTrh YCJIOBUS NMPUMEHHMOCTH H3YYEHHBIX MoOJeieil (U3MYecKuX Tel
U TIPOIIECCOB (SIBICHUI);

pa3znuuaTh ycioBUs (TpaHMIBI, 00JacTH) MNPUMEHMMOCTH HW3YYEHHBIX
(u3nyecKnx 3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB
Y OTPAHUYEHHOCTD UCIIOJIB30BAaHUS YACTHBIX 3AKOHOB;

aHAJIM3UPOBATh M OOBSICHATH AJIEKTPOMArHWTHBIE, KBAaHTOBBIE IPOLECCHI
U SBIICHUs, MWCIOJIB3YySl OCHOBHBIC IIOJIOKEHMS M 3aKOHBI DJIEKTPOJIMHAMUKHU
¥ KBaHTOBOH (hM3UKWU;

OIKCHIBATh U3YYEHHbIE (PU3NUECKHE IPOLECCHI U SABJICHUS;

OO0BSCHATH OCOOEHHOCTH MPOTEKAHUS N3YUEHHBIX (DU3UUECKUX SIBICHUM;

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN buznyeckux BEJINYUH
C MCHOJIb30BAHMEM MPAMBIX W3MEPEHUN, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcupoBaTh Pe3yNbTaThl MOJYUYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIUYHUH B BHUJE
rpaUKOB C y4eTOM aOCOJIIOTHBIX IMOrPEIIHOCTEH H3MEPEHUMH, JeJaTh BBIBOJIBI
II0 pe3yJIbTaTaM HCCIICIOBAHMUS;

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYUH, IPU 3TOM BHIOUPAThH
ONTUMAJIBHBI METOJI M3MEpPEHMS, OLICHUBAaTh aOCOJIIOTHBIE W OTHOCHUTEJIBHBIE
IIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHN;

IIPOBOJIMTH OIIBITHI II0 TPOBEPKE IMPEII0KEHHOM T'MIIOTE3bI: IIAaHUPOBATH
JKCIIEPUMEHT, COOMpaTh  SKCHEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIM3UPOBATh

IIOJTYUYCHHBIC PC3YJIbTAaThl U ACJIAaTh BBIBOA O CTATYCC HpCI[J'IO)KCHHOﬁ THUITIOTEC3HI,
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coOroaTh MpaBwiia OE€30MacHOrO TpyAa MPU NPOBEACHUU HCCIEIOBAHUMN
B paMKax  TpakTUKymMa HW  y4eOHO-HCCIEAOBATEIbCKOW  JEATEIbHOCTH
C UCIOJIb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U TAOOPATOPHOIO 000PYI0BAHUS;

pelaTh pacueTHBIC 3aJa4M C SBHO 3aJaHHON M HESIBHO 3aJIaHHOM (u3nueckoit
MOJIENIBIO;

peliaTh Ka4eCTBEHHbIE 3a/1ayd, TPeOyIoIre MPUMEHEHHUsI 3HAHUI U3 pa3HBIX
pa3nenoB kKypca (u3MKM, a TakkKe HMHTETpaldd 3HAHUW W3 JIPYrUX MPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBATh JIOTUYECKYIO IETIOYKY pPACCYKICHUH
C OTOPOW Ha N3YYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECCKHUE SIBICHUS,

UCTIOJIh30BaTh TEOPETUICCKHUE 3HAHUS ISl OOBSICHEHUsI OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPHUTETHHBIX TPUOOPOB;

aHAJIM3UPOBATh W OIEHUBAThH IOCICJACTBUS OBITOBOM W TPOM3BOJICTBEHHOM
JCSTEILHOCTH YENIOBEKa, CBSA3aHHON C (DU3MUECKHMMH MpOIECCaMH, C TO3UIUI
HKOJIOTUYECKOM 0e30MacHOCTH, npeICTaBICHUN 0 parroHaAIEHOM
NPUPOJIOTIONH30BAHNH, a TaKKe pPasyMHOM HCIIOJIb30BAaHUU JIOCTIDKEHUN HayKu
Y TEXHOJIOTHH JJIs1 JabHEHUIIIEero pa3BUTHS YEJIOBEYECKOTO 00IIEeCTBa;

NPUMEHSTh pa3MyHble CHocoO0bl paboThl ¢ uHbopManuen (U3NIeCKoro
COllepKaHUsI C HCIOJb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH,
IIPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTHH JJIs TOUCKA,
nepepaboTK M TPEABSIBICHUS Y4eOHOW | HAy4YHO-TONYJISIpHOM HWHQOpMamuwy,
CTPYKTYPUPOBAaHUA W HHTEpIpPETAllud HHGPOPMAIMH, TOJYYEHHONW H3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIUIO U OIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHHM, TaK U Ha OCHOBE aHAJIM3a
MCTOYHUKA HH(POPMAIINH;

NPOSIBIIATh OPTraHU3AIMOHHBIE W MO3HABATEIbHBIE YMEHHUS CaMOCTOATEIHLHOTO
MPUOOPETeHMs] HOBBIX 3HAHUM B TIPOIECCE BBIMIOJHEHUS TMPOCKTHBIX M Y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TPYIIE C UCMIOJIHEHUEM PA3IUYHBIX COIMABHBIX POJICH;

NPOSIBIISATh  MOTHBAIMIO K Oyaymiedl mpodeccHOHANbHOW e TEIBHOCTH

0 CMIEIUATBHOCTAM (PU3UKO-TEXHHUECKOTO MPOQHIIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBanune
) a3JIeJIOB U TeM
/11 P

y4eOHOro rpeaMeTa
Pa3nea 1. Mexanuka
1.1  IlorpemHocTH
B OKCIIEPUMEHTE

(JTexrus)

KomnnuecTtBo

qaCoOB

IIporpaMMHoOe conepkaHue

DKCIEPUMEHT U TEOpHs B IIpoIIecce
no3HaHus npupoel. Habmronenue
U DKCIIEPUMEHT B (U3HKE.
Cnioco0b1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBBIE U I POBHIC
U3MEpUTEITbHBIC TPUOOPHI,
KOMITBIOTEPHBIE TaTYNKOBBIE
CHUCTEMBI).

[lorpemHocTr U3MEpEeHUN
busznueckux BenuuuH (a0COMOTHAS
¥ OTHOCHUTEJIbHAS).

I'mmmore3a. ®u3nyecKuii 3aK0H,

I'paHuObI €TI0 IPUMCHUMOCTH

XapaKTepI/ICTI/IKa ACATCIBHOCTHU

oOy4Jaronuxcs

Onepupogamv NOHAMUAMU:
HAOJIFO/ICHHE, SKCTICPUMEHT, THIIOTE3a,
Teopus, pusndeckas BeIUIMHA,
bu3HUecKuil 3aK0H, U3MEPUTEITbHBIN
npuoop, U3MEPEHUE, PE3yJIbTAT
WU3MEpEHUS, [IeHAa JETICHHUS Kbl
npubopa, MOrpenrHoCTb U3MEPECHHUS.
IIpusooums npumepsvl HaOMIOICHUS,
AKCIIEPUMEHTA, TUIIOTE3bI, TEOPHH,
bu3HYeCcKNX BENTUYNH, (PU3MUECKUX
3aKOHOB, U3MEPUTEIHHBIX TPUOOPOB.
Onpedensams UEHY ACIECHUS IKAJIbI
npuoopa, abCOTOTHYIO MOTPEIIHOCTh
MPSIMOTO U3MEPEHUSI.

3name HOPMYIIBI 1J11 OLICHKH
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1.2

OueHka norpemHocTen
IPSIMBIX M KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHAS

pabora)

Ornpeznenenne NOrpemHocTen
MPSMBIX U3MEPEHUM 110 33 TaHHBIM
pe3ynbTaTaM U3MEpPEHUN.
[IprieMbI OLIEHKH MTOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HPII>i

OTHOCHUTEJILHOMN NOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHMSI, TPaBUIIa
OKpYTJieHUs a0COTIOTHBIX
IIOI'PEIIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX OTPEIIHOCTEN

B MIPOLIEHTAX

Onepupogamv nOHAMUAMU.
a0COJII0THAS MOTPEITHOCTh U3MEPEH U,
OTHOCHUTEJIbHAS TIOTPEIIHOCTh
U3MEpEHUsl.

IIpusooums npumepsi PSIMBIX

Y KOCBEHHBIX U3MEPEHUI.
Onpedensamb NOTPEIIHOCTU NPSIMBIX
W3MEPECHUM.

HUcnonvzosams MeTO TPaHUI]

JUTS OLIEHKU a0COIFOTHOW OTPEIIHOCTH
IPSIMOr0O U3MEPEHUS, IPABUIIA
OKpYTJICHUS a0COTFOTHBIX
HOTPELTHOCTEH, (POPMYJIBI IS OLICHKU
OTHOCUTEIBHON IMOIPENIHOCTH
KOCBEHHOT'O U3MEPEHHS.

Ymems oKpyTIISITH aOCOMIOTHBIC
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1.3.1 VYcpenanenue
u3Mepennil. CirydaitHast
HOTPEIIHOCTh

(MpakTUKyM)

1

[TpuGopHbIE MOrPEUTHOCTH,
CIy4aliHbIE€ U CUCTEMAaTHUECKUE

IMOTPCIIHOCTHU

MOTPEITHOCTH, BBIPAXKATh
OTHOCUTEIbHBIE TOTPETHOCTH

B MPOLICHTAX.

Pewams 3a1aun Ha OLICHKY
OTHOCUTEJbHBIX TOTPEIIHOCTEN
Onepupoeamv NOHAMUAMU:
MpUOOPHAst MOTPEUTHOCTD, CIIyJaiiHas
MOTPEITHOCTh, CUCTEMAaTHYECKas
MOTPEIIHOCTD, CPEHEE 3HAUCHUE.
IIpusooumuv npumepovl IPUOOPHOH,
CIIy4alHOM Y CUCTEMAaTHYECKON
MOTPEUIHOCTH.

Onpedensamp SKCTIEPUMEHTAIBHO HA00p
3HAYCHHUH (U3UICCKON BEIIMUNHBI

IIPU MIPOBEAECHUH HECKOJIBKUX
HE3aBUCUMBIX U3MEPECHUM.
Hcnonvzosams HOpMyYIBI 11 CPETHETO
apu(PMETHIECKOTO HECKOJIIBKUX YHCET,
JIJ1s1 OLIEHKHU a0COIOTHOM MOTPEITHOCTH
3HaueHUs (PU3NIECKON BEITMYUHEI,
OLICHEHHOTO KaK CpeliHee

apupmMeTrueckoe Habopa ee 3HaUCHUIA.
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1.3.2 Kunematuueckue
W3MEPEHUS TaTbHOCTH
roJjieTa, pacuer

HA4YaJIbHOW CKOPOCTH

(TpakTHKyM)

[Iepememnienre, CKOPOCTH

Y YCKOPEHHE MaTepuaJIbHON TOUKH,
UX MPOEKIUU HA OCU CUCTEMBI
KoopauHat. CioxeHue
MEPEMEIIECHUMN U CIIOKEHUE
cKopocTei. JIBuxeHue Tena,
OpOIIEHHOTO MO/ YTI0OM

K TOPU30HTY. 3aBUCUMOCTb

Oyenusams 3HAUCHUE U3MEPIEMOM
(bu3HUeCKOl BETUYMHBI KaK CPEIHEe
apudpmMeTrueckoe Habopa ee 3HaUCHUH,
MOJIYYCHHBIX IPU TTPOBEICHUH
HECKOJIbKUX HE3aBUCUMBIX H3MEPCHHUH,
a0COJTIOTHYIO U OTHOCUTEIHHYIO
MOTPEITHOCTh 3HAYCHUS STOM
(bU3HYECKON BETMYNHBI.
Yemanasnusams 63aumocssizu

MEX Y OIICHKOW 3HAYCHHS (PH3UICCKOM
BCJIMYHMHBI, OTPECIISICMOM

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

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

Ilpusooums npumepvi CBOOOTHOTO

MaacHuUsA TSI IIPU pa3JINIHBIX
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KOOpJMHAT, CKOPOCTU U YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHH

3HAUYCHUSX HAYaJIbHOW CKOPOCTH,

MIPU Pa3HBIX yriax MEXly HauaabHON
CKOPOCTBIO U TOPU30HTOM.
Hcnonvzoeams pynertky,
KHHEMaTu4eckue (opMyJibl,
OTMHCHIBAIOIIINE IBUKEHUE TEIIA,
OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHUCUMOCTHU JATBHOCTH TOJIETA TEa,
OpOIIIEHHOT'O TOPU30HTATBHO,

OT €ro HayaJbHON CKOPOCTH.
HUccrneoosamsb 3aBUCUMOCTD TalTbHOCTH
1oJIeTa Tejia, OPOIICHHOTO
TOPU30HTAIIBHO, OT €70 HaYaJIbHON
CKOPOCTH U UHMEPNPemuposams
MOJIYYEHHBIE PE3YIbTATHI.

Pewamw 3a1auy Ha onpeneneHue

M0 3KCIEPUMEHTAIBHBIM JaHHBIM
Ha4vaJIbHOW CKOPOCTH TeIa,
OpOIIEHHOTO TOPU30HTAIBHO.
Onpedensamb aOCOMIOTHYIO

N OTHOCHUTCJIIbHYIO ITOI'PCIIHOCTD
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1.4

1.5

IIpocrerine
TCOMETPHYCCKHE
HU3MEpEHUS
(camocTosTeapHAS

pabora)

I'papuku
AKCIIEPUMEHTAITLHBIX

3aBUCUMOCTEMN.

Mertoasl 1 IpreMBbl IPOBEIECHUS
NPSAMBIX U KOCBEHHBIX U3MEPEHUN
reOMETPUYECKUX BETMYUH (JIJIMHA,

yToJ1, TUIoab, 00bEM)

['padmueckoe mpeacTaBieHne
3aBUCUMOCTEH (PU3NIECKUX

BEJIMYMH JIpYT OT apyra. JInnernas

HA4YaJIbHOW CKOPOCTH TeJIa,
OpOILIEHHOTO TOPU3OHTAIBHO
Onepuposams NOHAMUAMU.
a0COJII0THAS MOTPELIHOCTh U3MEPEH U,
OTHOCUTEJIbHAS TTOTPEITHOCTh
HU3MEPEHHUSL.

3Hamb METOJIbI U TIPUEMBI TIPOBEICHUS
MPSIMBIX U3MEPEHUN TCOMETPUICCKUX
BEJINYHH.

Ipumensams HopmMyIIbl

JUTSI oTIpeIeIeHHs aOCOTFOTHBIX

U OLICHKU OTHOCHUTEIBHBIX
MOTPELTHOCTEM.

Pewamyw 3anady Ha ornpezenenue
iomanu Gurypsl u oobeMa Tesna

0 KCMIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JJTHH.

Onpedensamb 3HAUCHHS] OTHOCUTEIbHBIX
MOTPEIIHOCTEN B MMPOLEHTAX
Onepuposamuv nonamusaimu. rpadux
3aBUCHUMOCTHU OJTHOU PU3HUECKOMN

BEJIMYKMHBI OT IPYroM, TUHEHHAS
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I'paduueckas
00paboTKa JaHHBIX

(JTexims)

3aBUCUMOCTD. YTJIOBOU
K03 HULIMEHT 1 CBOOOHOE

cJIaraeMoe€ JIMHEMHOUW 3aBUCUMOCTHU

3aBUCUMOCTb, YTJIOBOM KO3 PUIIMEHT
1 CBOOOJIHOE cllaraeMoe JIMHEHHON
3aBHCHMOCTH, allpPOKCUMAIIuS,
UHTEPIOJAIHS, IKCTPATTOIISIINS.
3namye ipaBUIIa MOCTPOEHUS TPa(UKOB
3aBHUCUMOCTEH (DU3MUECKUX BEITMUNH
JpyT OT JpyTa.

Cmpoumbw rpadyuK THHEHHBIX
3aBHCUMOCTEH (PU3NICCKUX BEIINIUH
JpyT OT Apyra.

IIpumensams ipaBUIIa OCTPOCHUS
rpauKoB 3aBUCUMOCTEN (HU3UUECKUX
BEJIMYMH JIPYT OT JIpyra.

IIpusooums npumepsi anmpoKCUMAIIUH,
WHTEPIOSAIUHN, IKCTPATIOISAIUH.
Ymemwb poBOAUTH NMPOLIETYPHI
anmpOKCUMAIINH, UHTEPIIOJISAINH,
HKCTPATIOJISIUH.

Onpedensams 3HAUEHUS YTII0BOTO
Kod(punreHTa u CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHNBATHh UX a0COIIIOTHEIC
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1.6

O6paboTka
HEJIMHEUHBIX
3aBUCHUMOCTEH:
JIMHEeapu3alusl,

IoACUCT 11omain

['paduyeckoe nmpecraBicHue
3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH APYT OT ApYyra.
Henunelinas 3aBUCHUMOCTD

" €C JIMHCapHu3aluuAa

MIOTPELIHOCTH.

Yemanaenueamo 63aumocesnzu Mexny
MaTeMaTU4YECKUM NOHATHUEM JINHENHAsS
GyHKUMSA» U TMHEMHON 3aBUCUMOCTBIO
(bu3HYeCKUX BETMYUH APYT OT Apyra.
HUccrneoosamsv u unmepnpemupogamu
rpadyKy TMHEHHBIX 3aBUCUMOCTEN
(bu3HUeCcKUX BEJIUYHH JPYT OT ApyTa.
Pewams 3anaun Ha MOCTpOEHUE
JMHENHBIX TpaUKOB 3aBUCUMOCTEN
(bu3HUeCcKUX BETUYUH APYT OT Ipyra
1o 3aJlaHHBIM HabopaM
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEIEIISITH MO MTOCTPOEHHOMY Tpad UKy
yII10BOM KO3 PUIIMEHT B CBOOOIHOE
cllaraemMoe, OLIeHHUBATh UX a0COIIOTHBIE
Y OTHOCHUTEJIbHBIE ITOTPEIHOCTH
Onepuposamb nonamuamu.: rpapuk
3aBUCHMOCTH OTHOUW (PHU3UICCKON
BEJIMYMHBI OT IPYTrOM, HEJTMHEHAS
3aBUCHUMOCTD, JINHEAPU3ALIUS

HEJIMHEMHOM 3aBUCUMOCTH, TJIOIIA b
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o1 rpauKoM,
IIOCTPOEHHE
KacaTeJIbHbIX

K rpaduky (JeKuus)

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

B JAHHOU TOYKE.

3name IpaBUIIa IOCTPOEHUS IPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUUUH
JPYT OT pyTa, PU3HUYECKUNA CMBICT
TJIOMIA TN TTOJ] TPaPUKOM 3aBUCHMOCTH
U KacaTeJIbHOU K TpaduKy 3aBUCUMOCTH
B JJaHHOM TOYKE.

Cmpoumsb UCXOIHBIC

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

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

Onpeoensimb 3HAYCHUS TUIOIIAIH

o1 rpap koM 3aBUCHMOCTH

U YTJIOBOTO KO3 duiineHTa

KacaTeJbHOU K TpaduKy HEJIMHEHUHOM
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3aBHCHMOCTH B JJaHHOM TOYKE,
OLICHUBATh UX a0COJIFOTHBIC
TIOTPEITHOCTH.

Vemanasnueamo e3aumocssizu

MEXKTy MAaTEMaTUYECKUM MTOHITHEM
«OYHKIHUA» ¥ 3aBUCHMOCTBIO
(bU3NYECKUX BETUYHH APYT OT APYyra.
Hccnedosamv u unmepnpemuposams
rpad)MKH HEJTMHEWHBIX 3aBUCHMOCTEH
(U3NUECKUX BEJIMYUH JIPYT OT Jpyra.
Pewamp 3a1aun Ha MOCTPOCHHE
JIMHEAPU30BaHHBIX IPahUKOB
3aBUCUMOCTEH (PU3NICCKUX BEIIMIMH
JPYT OT pyra Mo 3aJlaHHbIM Habopam
9KCTIICPUMEHTAJIBHBIX TaHHbBIX,
OIPEICTIATH IO TOCTPOCHHOMY IpaduKy
yrI0BOM KO PuImeHT u cBo0ogHOE
cllaraeMoe, OIIEHUBATh MX a0COTFOTHBIE

N OTHOCHUTCIIbHBIC ITIOI'PCIIHOCTH

1.7 HW3mepenue 2 PaBHOMEpHOE M HEpaBHOMEPHOE Onepuposams nousamusamu. Tpapuk
3aBUCUMOCTH MPSIMOJIMHENHOE JIBUKECHHUE. 3aBHUCUMOCTH OJHOU (pr3mdeckoi
KOOPJMHATBI TPAHULIBI Koopnunara, Bpemsi, CKOpoCThb BEJIMYMHBI OT APYTrOW, HEIIMHEHAs
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1.8

007aCTH HAMOKAHUS
OT BPEMCHH.
JIuneapuzanus
3aBUCUMOCTH

(mpakTUKyM)

N3yuenune ynpyroro

rECTEpe3nca

(TpakTUKyM)

Cuina. M3amepeHue cuiibl
JTUHAMOMETPOM. Y IPYTHE
¥ 9aCTUYHO ynpyTue aedopMaimu.

Cuna ynpyroctu. 3akoH I 'yka.

3aBUCHUMOCTD, JINHEAPU3ALIUS
HEJIMHEWHOMN 3aBUCUMOCTH.

Cmpoumb TUHEapU30BaHHbIN rpadux
3aBUCUMOCTU (PU3MYECKUX BETUYUH
JIPYT OT JIpyTa.

Ilpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UIECKUX
BEJIMYUH JIPYT OT JApyTa.

Onpeodensams 3HAaUCHUS YTIIOBOTO
Kod(ureHTa u cBOOOTHOTO
ciaraemMoro rpaduka JMHEHHOM
3aBHUCUMOCTHU, OIICHUBATh

UX a0COJIOTHBIE MOTPEUTHOCTH.
HUccrneoosamsv u unmepnpemuposams
HEJMHEHHYI0 3aBUCUMOCTH KOOPIUHATHI
TpaHUIIbl 001aCTH HAMOKAaHHS OymMaru
OT BPEMEHHU.

Hcnonvzosams CEKyHAOMED U PYIETKY
Onepuposamv NOHAMUAMU: CUTIA,
nedopmarys, ynpyrui THCTEPE3HC.
Ymemw hopmynupoats 3akoH ['yka,

coOHMpaTh IKCIIEPUMEHTAIIbHYIO



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

MpCaACTAaBJIICHHUC pa6OTBI CHIJIBI

YCTaHOBKY.

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

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

HUccrneoosamuv u unmepnpemupogamuo
HEJIMHEWHYIO 3aBUCUMOCTD JIJTUHBI
00BEKTa OT BEJIMYHMHBI MPUITIOKEHHON

K HEMY CHJIBI.

Onpedensams yroyi HaKJIOHA
KacaTeabHOU K TpaduKy HeMTMHEHHON
3aBHUCUMOCTH B IaHHOM TOYKE, IUIONIa/b
noJ rpauKoM, OIleHUBATh A0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TOTPEITHOCTH 3TUX
BEJINYUH.

Hcnonvzoeams ceKyHAOMED

Y TMTHAMOMETD.
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1.9

HaXO)K}ICHI/IC MacCcChbI
JIMHEWKU U mIrpuIa
C IIOMOIIBIO
YPaBHOBCIIUBAHUSA

pbryara (IpakTHKYM )

AOGCOIOTHO TBEP0E TEIO.
BpamarensHoe nBHXKEHNE
TBEPAOTro Tejaa. MOMEHT CUJIbI
OTHOCHUTEJIBHO OCH BpaIllCHUS.
IIneuo cunbl. CloXeHHE CHUII,
MPUII0KEHHBIX K TBEPAOMY TENY.
LlenTp TsxECTH TEma. Y CIIOBUS

paBHOBECHS TBEPAOIO Tena. Peryar

Yemanasnusame e3aumocesizu

MEXIY OTpeeIeHUEM (PU3NIECKON
BEJIMYMHBI «MEXaHUYeCKast paboTa

U TEOMETPUICCKHUM MOHATHEM
«ILI0TAJTh TIOJT TPa)UKOM 3aBUCUMOCTH
BEJIMYMHBI CWJIBI OT BEJIMYNHEI
nedopmarm»

Onepuposamv noHAMUSAMU. MOMEHT
CHJIBI OTHOCHTEIILHO OCH BpaIlCHUS,
TJICYO CHIIBI, IICHTP TSXKECTH TelIa,
phIvar.

Ymems hopMyaIupoBaTh MPaBHIIO
MOMEHTOB, YCJIOBHSI PABHOBECHSI
a0COJTIIOTHO TBEPJIOIO TeJIa, CKJIa/IbIBATh
CHJIBI, TIPUJIO’KEHHBIC K TBEPAOMY TEITY,
coOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums ipuMepsl IPUMCHECHHS
pBIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPJIHHATHI TOUKH

ONOPBI YPABHOBEIICHHOI'O pblyara
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OT BEJIMYMHBI CUJTBI, TPUIIOAKEHHON

K €ro KOHILY.

Cmpoums TMHENHBINA rpapuk
3aBUCUMOCTU (PU3HUECKUX BEJIUUUH
JpYT OT Apyra.

Ipumensme ipaBUIa MOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (HPU3MUECKUX
BEJIMYMH JIPYT OT JApyra.
HUccrneoosamuv u unmepnpemupogamso
3aBHUCUMOCTb KOOPJIMHATHI TOUKH
OTIOPHI YPABHOBEILIEHHOTO phluara

OT BEJINYMHBI CUJIBI, IPUIIOKEHHOM

K €ro KOHILY.

Onpedenams 10 rpaduKy TUHEHHOM
3aBUCUMOCTHU 3HAUYCHHUS YTIIOBOTO
kod¢ dunrenTa u cBOOOTHOTO
CcJlaraeMoro, OlleHHBaTh abCONIOTHbIE
Y OTHOCHUTEJIbHBIE OTPEITHOCTH ATUX
BEJTUYHH.

Hcnonvzoeams TUHENKY, a TAKKE
HITIPUIL C JETCHUSMU JIJIS1 H3MEPEHUS
o0Bema.

Pewams 3aaun 0 paBHOBECUU pblUara
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1.10 H3mepenune
koa¢dulenTta
HSHEPreTUYECKUX MOTEPh
MIPU OTCKOKE IIapuKa
OT MOBEPXHOCTHU

(mpakTUKyM)

NmMmnynbc cUitbl 1 U3MEHEHHE
MMITYJIbCa TeJa. 3aKOH COXPAHEHUS
uMnyJibca. Kunernueckas sHeprus
MaTepualbHON TOYKHU. Teopema
00 U3MEHEHUU KMHETUYECKON
SHEPTUU MATEPUATBLHON TOUKHU.
[ToreHmanbHbIE

Y HEMIOTEHIIUAJIbHBIE CUJIBI.
[TorennumanbHas SHEPrusl.
[loTeHunanbHas >HEPrus TENA

B OJJHOPOJJHOM I'PaBUTALIIOHHOM
noJie. CBsi3b pabOTHI
HEMOTEHIUATBHBIX CHII

C U3MEHEHUEM MEXaHUYECKOU
SHEPTHH CUCTEMBI TEN. 3aKOH
COXPAaHEHUS] MEXaHUYECKOU
DHEPIruu. YIPYTUE U HEYIIPYTUE
CTOJIKHOBEHHUSI. BHyTpeHHsIs

SHEPrus Teja

Onepuposams NOHAMUAMU. UMITYITBC
CHWJIBI, UMITYJIbC TEJIa, KHHETHYECKas
DHEPTUs MaTePUATBHON TOUKH,
MOTCHIIMAJIBHBIC U HETIOTEHIINATbHBIC
CHWJIBI, TIOTCHIIUAIbHAS SHEPTUS

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

U HEYNPYTHUE CTOJIKHOBCHHUS.

Ymemwv popmynupoBaTh 3aKOH
COXPaHEHUS UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KHHETUYECKON YHEPTUU
MaTepHaIbHON TOYKH, 1aBaTh
OTIpeICIICHNE MOTEHITNATBHBIX

Y HEMOTCHIIMATIbHBIX CUJT;
bopMyTHpOBaTh 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPTHHU.
IIpusooums npumepwvl cydaes,
KOT'/Ia UMITYJIBC TeJla COXPaHAETCS
WM HE COXPaHSAETCs, KOTraa
MEXaHHYeCKasi YHEPTHUS CUCTEMBI
COXPAaHSIETCS WM HE COXPAHSIETCS,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Hroro no pazaeny

20

Dopmyauposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH BBICOTBHI OTCKOKA IIapuKa
MOCJI€ COyJapeHusi ¢ MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIa OT BBICOTHI
copoca.

Cmpoumsb TAHENHBINA 1 HEJTMHEUHBIN
rpaduK 3aBUCUMOCTH (hU3UIECKHUX
BEJIMYUH JIPYT OT JIpyTa.

Ipumensms ipaBUIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEHN (HU3UUECKUX
BEJIMYUH JIPYT OT JApyTa.

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

Hcnonvzoeams pyneTky.

Pewams 3anaun 00 aOCONMIOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX

COYJapeHUsIX
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Pa3nen 2. MosekyJaspHas pu3nKa U TepMOIMHAMMKA

2.1.  Omnpenenenue 2 KonnuecTBo TemnoThl.
TEIIOEMKOCTH TemnoeMKoCTh Tesa. Y nenbHast
TBEPJOTO Tema ¥ MOJISIpHAs TEIJIOEMKOCTH
(TpaKTUKyM) BEILIECTBA. Y PAaBHEHHUE TEIJIOBOTO

Oamanca. TemnaoBoe PaBHOBECHC

Onepuposams noHsmusmMu. KOJTHIESCTBO
TEIIOTHI, TEIUIOEMKOCTh TeJla, yAeIbHas
Y MOJIIpHAs TEIJIOEMKOCTH BEIECTBA,
TETJIOBOE paBHOBECHE.

Ymems hopMynupoBaTh ypaBHCHHE
TEIJIOBOTO OajaHca, cooupaTh
HKCIIEPUMEHTAITBHYIO YCTAHOBKY.
IIpusooums npumepul Ten,
00J1aJaf0IUX OJUHAKOBOH
TEII0EMKOCTBIO, HO Pa3IMUYHOMN
YJIEITbHOHN TEITIOEMKOCTBIO.

Ilpumensimov ypaBHECHUE TEILJIOBOTO
OaylaHca JUIsl OIMCaHUs Mpoliecca
TEIMI000MEHa TBEPOTO Tejla C BOAOM.
Hccneoosams T€111000MEH

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

Onpedensamb TEMIOEMKOCTh TBEPIOTO
Teja 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 eanbHbIl
ra3. YpaBaenue MenpaeneeBa—
Knaneipona. ['a30Bbie 3aKOHBI.

["a30BbIIl TEpMOMETD

MEXKTy TBEPABIM TEJIOM U KUIKOCTIMHU
C pa3HBIMU TEMIIEpaTypaMu, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTENBHYIO
MOTPEIIHOCTH U3MEPEHHON BEJIUYMHBI.
Hcnonvzoeams TEPMOMETP.
Yemanasnusamo 63aumocenasu

MEXKTy 3aKOHOM COXPaHEHUS DHEPTUU
¥ ypaBHEHHEM TEIUIOBOTO OaiaHca.
Pewams 3a1aun Ha MpuMEHEHNe
ypaBHEHHS TEIJIOBOTO OanaHca
Onepuposams nonamusmuy. 1aBICHUE,
o0BeM, TeMIEpaTypa, KOJTUIECTBO
BEIIIECTBA, MJICAILHBIN Ia3.

Ymemu 3anvceiBaTh ypaBHEHUE
MenpneneeBa—Knanerpona,
(dbopMyTHpOBATH Ta30BbIE 3aKOHBI,
coOHMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3Hamb yCTPOUCTBO U MPUHIUIT paOOTHI
ra3oBOro TEpMOMETpA.

Ilpusooums npumepsi IOBEACHUS ra3a
MIpU U3MEHEHUH €T0 JIaBJIeHUs, 00beMa,

TeMIEPaTypBhI.
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2.3.

DddexkTuBHBII
kodurmeHT
KECTKOCTH CHUCTEMBI.
Onpenenenue MOIyIIs
FOnra npoBosnoku

C TIOMOIIBIO phIyara.
Onpenenenue npeaena
ynpyrou aedopmaruu
(TpakTHKyM)

Jledbopmanum TBEpIOTO TEA.
Pactsxenue u cxxatue. Monynb
FOnra. Ynopyrue u Heynpyrue
nedopmarnmu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT cuibl OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cuibl. Y cioBus

paBHOBECHS TBEPAOTO Teia. Peruar

Ilpumensams MTUHEUKY U CEKYHIOMED.
Onpeodenams TEMIEPATypPy U TaBJICHUE
UJEaJBbHOTO ra3a Mo pe3yiapTaTaM
OTIBITOB C CAMOJIEJIbHBIM Ia30BbIM
TEPMOMETPOM.

Hcnonvzoeams TMHENKY

Y CaMO/JIEIbHBIN Ta30BbIM TEPMOMETP.
Yemanasnusame 63aumocsnzu
MEK/Ty BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpaMu
TEPMOANHAMUYECKOIN CUCTEMBI.
Pewams 3anaun Ha NpUMEHEHNE
ypaBHeHUs1 MenaeneeBa—Kianerpona
Onepuposams nouamusamu. yupyrue
U Heynpyrue nedopmanmu,

npenen ynpyrou aedpopmaiuu,
Moxaynb FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILEHHUS, TUIEUO
CUJIBIL, pbIYar.

Ymemov popmynupoBaTh 3akoH ['yka
Ut TeopMaIiii pacTsHKCHHS
OJTHOPOZHOTO CTEPKHS C IOCTOSTHHBIM

MMOIICPCYHBIM CCUCHNECM, YCIIOBHC
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paBHOBeCHs aDCOIIOTHO TBEPIOIO TeEa,
coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY.

IIpusooums npumepwvl ynpyrux

U HEeYyTIpyTHX Jedopmaruii, MaTepruaioB
C pa3IMYHBIMHU MoTysisiMH FOHTa.
lpumensamo 3axoH [ 'yka s pacuera
nedhopMaIii pacTsHKEHUS MTPOBOJIOKH.
HUccrnedosamsb 3aBUCUMOCTD YIUTMHEHHUS
MIPOBOJIOKU OT BETUYUHBI
pacTITUBAIOIICH €€ CHIIbI

U UHMepNpPemuposamy

MOJIYYE€HHBIE PE3YNbTATHI,

B TOM YHCII€ JIJIsl OTIPEICIICHUS TIpeiea
yapyrou aedopmaruu.

Onpeodenams Monynb KOHra npoBoJIoKu
HA OCHOBAHHUH PE3YIHTATOB OIBITOB

M0 PACTSHKEHHIO TTPOBOJIOKH

C TIOMOIIIBIO PA3TUYHBIX 110 BEIMUNHE
CHJI, OIICHUBATh a0COTIOTHYIO

¥ OTHOCHUTEIIbHYIO TTOTPEITHOCTh

n3MepeHHoro moayJs FOHra.
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24.

N3mepenne

ko3¢ duLmeHTa
OBEPXHOCTHOTO
HATSKEHUS] METOJIOM

OTpbIBA (MPAKTUKYM)

[ToBepXHOCTHOE HATSKEHHUE.
Koadduiment noBepxHOCTHOTO
HaTsDKeHUs. Cuila MOBEPXHOCTHOTO
HaTsoKeHUs. Kanumisipabie
sBneHus. [laBinenue

I0]1 ICKPUBJIEHHOI IOBEPXHOCTHIO

xunkoctu. Gopmyia Jlarmaca

Hcnonvzoeams HEPABHOILIEYUI pblyar
JUTSl YBETTUUEHUS CUIIBI U TIEPEMEILICHHUS.
Pewamy 3a1aun Ha TpUMEHEHHUE 3aKOHA
I'yka nois pacuera pacTsyKeHUs

U CKaTHsl CTepKHEH

Onepupogamv NOHAMUAMU:
MOBEPXHOCTHOE HATSXKEHUE,

K03 (PHUIIMEHT MOBEPXHOCTHOTO
HATSKEHUS, KalUJUTSIPHbBIE SIBIICHUS.
Ymems 3anuceiBaTh POpMYITy IS CUITBI
MOBEPXHOCTHOTO HATSHKEHHUS, POPMYITY
Jlanutaca nj1st onpeieieHusl 1aBJICHUS
M10J1 UCKPUBJIEHHON TTOBEPXHOCTHIO
KUIKOCTH, COOUPATh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
1Ipusooums npumepvl TOBEPXHOCTHBIX
SABJIECHUN U KAITWUISIPHBIX SIBJICHUM.
Ilpumensams METOI OTPHIBA PAMKHU

OT MTOBEPXHOCTH ’KUJIKOCTH

JUTsE I3MepeHust Kodd pummenTta
NOBEPXHOCTHOT'O HATSIKEHUS AKUIKOCTH.

Hccnedosams 3aBUCUMOCTD BEJIMUUHBI
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2.5.1.

Onpenenenue TOUYKU

pOCHI (ITPAKTUKYM )

HacepllienHpie 1 HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTHU U JTABJICHUS
HACBIIIEHHOTO napa

OT TEMIIEPATYPHI,

WX HE3aBUCHUMOCTH OT 00beMa

CHWJIbI, HEOOXOAMMOM JJIs OTPhIBA

OT MOBEPXHOCTHU BOJIbI TPOBOJIOYHOM
paMKu, OT €€ IepuMeTpa

U UHMEPNPemupo8ams Pe3yIbTaTbl
MIPOBEJICHHBIX U3MEPEHU.

Onpeoename KodpIULIUEHT

IMMOBCPXHOCTHOT'O HATAKCHUA JKUAKOCTHU

10 pe3yJbTaTaM MPOBEACHHBIX
W3MEPEHUH, OIIEHUBAThH A0COIIOTHYIO
Y OTHOCHUTEJIBHYIO IMTOTPEITHOCTD
M3MEPECHHOUN BEJIMYUHBI.
Hcnonvzoeams peryar i CO31aHUS
CHUIBI 3aJaHHOM BEJIMYUHEL.

Pewams 3a1aun Ha TpUMEHEHUE
(GhOpPMYIIBI 7151 CHITBI ITIOBEPXHOCTHOTO
HaTsoKeHHsS U hopmyitel Jlamnaca
Onepuposams NOHAMUAMU.
HACBIIICHHBIN U HEHACBIICHHBIN Hap,
BJIQYKHOCTB BO3/1yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BJIA)KHOCTb.

Ymemw xauecTBEeHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JaBJICHUA
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HACBIILIEHHOT O napa. BiaxxHoCTh
BO3/1yxa. AOCOJIIOTHAs

N OTHOCHUTCJIbHAA BJIAXXHOCTD

HACBIIIEHHOTO ITapa OT TeMITePaTyphl,
UX HE3aBUCHUMOCTh OT 00beMa
HACBIILIEHHOT' O Tlapa, coouparhb
AKCTIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsi HACHILIEHHOTO
Y HEHACBHIIIIEHHOTO Mapa.
HUccrneoosamy niporiecc BbINaICHUS
POCHI TP MMOHMKCHUH TEMIICPATYPBI
BJIQ)KHOT'O BO3/yXa

U UHmMepnpemupo8ams MOITy4CHHbIE
pE3yIIbTATHI.

Onpeoensimp 110 TIOTYYEHHBIM
HKCIIEPUMEHTATBHBIM JTAHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C TIOMOIIbIO TAOJIUIIBI 3aBUCUMOCTHU
JTABJICHUS HACHIIIICHHOTO TIapa BOJIbI
OT TEMIIEpPaTyphl, OTHOCUTEIBbHYIO
BJIQXKHOCTbH BO3/IyXa, a TAaK¥Ke
a0COJIOTHBIC U OTHOCHUTEIbHBIC
MOTPENTHOCTH ATUX BEJTUYHUH.
Hcnonvszoeams TEpMOMETP.

Pewams 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaAKOMCTBO
C DIIEKTPUUYECKUM
KOH/JIEHCATOPOM

(mpakTUKyM)

DIIEKTPUUYECKU 3apsii.
DIIEKTPUUECKOE TOJIE.
HanpsiskeHHOCTh 1 MoTeHIral
BJIEKTPUYECKOTO 1oJid. Pa3HOCTD
MOTEHIINAIOB U HAIIPSI)KEHUE.
N3Mmepenune HanpsiKeHHUs.
BonwsrmeTrp. Konaencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOpA.
[TapannensHOE

1 TI0CJIeI0BATEeIbHOE COCIMHEHHE

KOHACHCATOPOB

a0COJIIOTHOM ¥ OTHOCHUTEIILHOM
BJIQYKHOCTH

Onepuposamv NOHAMUAMU:
DIICKTPUYCCKHH 3apsiI, DIICKTPUIECKOE
T0JIe, HANIPSHKCHHOCTD U MTOTCHITHAIT
AJIEKTPUYECKOTO TTOJISI, pa3HOCTh
MOTCHIIMAJIOB U HaNPsDKCHHUE,
KOHJICHCATOP, DJIEKTPOEMKOCTh
KOHJICHCATOPA.

Ymems BRIYUCIIATH 3apsi]l KOHJICHCATOPA
TI0 €T0 JICKTPOCMKOCTH

U HaIIPSKCHUIO, IIPUMEHSTH (DOPMYJIbI
JUTSL pacyeTa 3JIEKTPOSCMKOCTH

IIPH MTOCJICIOBATCIIBHOM

U NapaJljieIbHOM COCIUHECHUN
KOHJICHCATOPOB, COOMPAThH
ANEKTPUUYCCKYIO IICTIb.

Ilpusooums npumepwi
MOCJICIOBATEIILHOTO U MapaJIICILHOTO
COCTMHEHUS KOHJICHCATOPOB.
Hccneoosams 3aBUCHMOCTD

HAIIPAKCHUSA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. DaekTpoauHaMuKa.
3.1. HM3yueHue npouecca

paspAaKd KOHACHCATOPpa

(IpakTHKyM)

DIIEKTPUUECKUM 3apsi.
DIEKTPUYECKOE TIOJIE.
HanpskeHHOCTh U MOTEHIMA
AJIEKTPUUECKOTro noJisi. PazHocth
MMOTCHIIUAIIOB U HAIPSIKCHUE.
OJ1C ncrounuka toka. 3mepenue

HanpspkeHus. BoasTmerp.

OT €r0 JIEKTPOEMKOCTH
U uHmepnpemuposams pe3yJbTaThl
ATOr0 HKCIIEPUMEHTA.

Onpeodensamb OTHOIICHUE
AIEKTPUUYECKUX EMKOCTEN JBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYCHUSM HaIPSDKSHUSI HA HUX,
OLICHUBATh A0COIOTHBIE

Y OTHOCUTEJIBHBIE OTPEITHOCTH
U3MEPSEMBIX BEJTUYMH.
Hcnonvzoeamsb BOIBTMETD.
Pewams 3anaun Ha cOeIMHEHNE

KOHICHCAaTOPOB

Onepuposams NOHAMUAMU:
AIEKTPUYECKUH 3apsifl, DICKTPUUECKOE
1oJie, HAMPSHKEHHOCTh M TOTEHIIHAI
AIEKTPUYECKOTO TOJIs, Pa3HOCTh
MOTEHIINATIOB U HAINPSKCHUE,

OJ1C ucrtoynuka Toka, KOHACHCATOP,

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

JUISL TIOJTHOM (3aMKHYTOM)
BJIEKTPUYECKOMN LIETIN.
KoHnaencaTop B 11enu nocTosiHHOTO

TOKa

AIIEKTPUYECKOE COMPOTUBIICHUE.
Ymemw hpopmynupoath 3akon OMa
TS TIOJTHOM (3aMKHYTOM)
AIIEKTPUYECKOM IETTH, BEIYUCIISATh
3aps] KOHJeHcaTopa

0 €ro AJEKTPOEMKOCTH

U HaIIPSKCHUI0, COOMPATH
AIIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvl NTOBEACHUS
KOHJIEHCATOpa, BKIIIOYEHHOTO B LIETIh
MOCTOSIHHOTO TOKa.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHUCHUMOCTHU CUJIbI TOKA OT BPEMEHH
IIPH pa3psiIKe KOHJIEHCATOpa

qyepe3 pe3ucTop.

Cmpoumbs rpaduK 3aBUCUMOCTHU CUITBI
TOKa OT BPEMEHHU TIPHU pa3psiaKe
KOHJIEHCATOpa 4epe3 pe3ncTop.
Ipumensme IpaBUIIa TOCTPOCHHUS
rpaKOB 3aBUCUMOCTEN (HU3UIECKUX
BEJIMYHH JIPYT OT Jpyra.

Hccrnedosams 3aBUCUMOCTD CHJIBI TOKA
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3.2

Onpenenenue
YACITBHOTO

COIMPOTHUBJICHUA

Cuna Toka. Hanpspkenue. 3akoH
Oma 1151 ydacTka Meru.

9J’I€KTpI/I‘{eCK06 COIMPOTHUBJICHUC.

OT BPEMEHHU TIPH pa3psiiKe
KOHJICHCATOpa Yepe3 pe3ncTop

U UHmMepnpemupo8ams 3Ty
3aBHCUMOCTb.

Onpedensimb SNEKTPOEMKOCTD
KOHJIEHCATODA,

BBIpAXKas €€ yepe3 yriioBOu

ko3 PUIIMEeHT KacaTeabHOH K rpaduky
3aBHCHMOCTH CHJIBI TOKA Pa3psiIKu
KOHJIEHCATOpa OT BPEMEHH,
OLIEHUBATDH A0COIIOTHYIO

Y OTHOCUTENIFHYIO MOTPEIIHOCTh
AIIEKTPOEMKOCTH.

Hcnonv3o6amsb BOTBTMETP

U CeKyHJIOMep.

Ycemanasnusams 63aumocessu.
Pewams xauecTBEHHBIE 33a41

0 KOHJIEHCATOPaX, BKJIFOUEHHBIX B IIEb
MOCTOSIHHOTO TOKa

Onepuposamv nOHAMUAMU.

CHJia TOKa, HalpsKEeHNUE,

QJICKTPHUICCKOC COIIPOTUBJICHHC,
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MaTepuaia MpOBOJIOKH

(mpakTUKyM)

3aBUCHMOCTb CONIPOTHUBIICHUS
OJIHOPOJIHOTO IIPOBOJIHUKA

OT €ro JUTMHBI U TJI0MAIN
IIONIEPEYHOr0 CEUYEHUs. Y IEIIbHOE

COIMPOTHUBJICHUC BCIICCTBA

yII€IbHOE CONPOTUBJIECHUE
BELIECTBA.

Ymemw hbopmynupoBath 3akoH Oma
JUTSL yJacTKa IETH, 3aIUChIBATh
dbopmyiy 1Jisi 3aBUCUMOCTH
COTIPOTHUBJICHUS] OJJHOPOJAHOIO
MIPOBOJHUKA OT €TO JJTHHBI

Y TUTOIIAIH MTOTIEPEYHOTO CEUCHUSI,
coOUpaTh NEKTPUUYECKYIO LEIIb.
IIpusooums npumepsvi BEUIECTB

C Pa3JIMYHBIM YIEIbHBIM
COTIPOTHBIICHUEM.

Ipumernsames METO] U3MEPEHUS

MaJIbIX DJIEKTPUUECKUX
COITPOTHBJICHUI.

Hccneoosams 3aBUCUMOCTb
HATPSHKCHHS MEX Iy KOHIIAaMH OTpe3Ka
MIPOBOJIOKH OT JUTHHBI ATOTO OTpE3Ka
U UHMepnpemupo8ams pe3ynbTaThl
MIPOBEICHHBIX U3MEPEHUH, BEIYUCIISTh
AIIEKTPUUECKOE COMTPOTUBIICHUE OTPE3KA

ITIPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHMAM
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3.3.

N3zmepenue
BOJIbT-aMIIEPHOU
XapaKTePUCTUKU
MOJIYIPOBOTHUKOBOIO

nuona (MpakTUKYM )

[MonympoBoauuku. CobcTBEeHHAs
Y IIPUMECHAs] TPOBOJIUMOCTD
MOJIYITPOBOJTHUKOB.

CaoiicTBa p-n-nepexona.

[1omynpOBOAHUKOBBIN 1O

CHWJIBI TOKA U HaIPSHKCHHUS.
Onpedensams yAeIbHOE COPOTUBIICHUE
MaTepualia MPOBOJIOKHU 0 H3BECTHBIM
JUTHHE, THaMETPy U COTIPOTUBIICHUIO,
OIICHUBATh A0COTIOTHYIO

Y OTHOCHUTEJIBHYIO ITOTPEITHOCTh
YACJIBHOTO COMPOTUBIICHUSI.
Hcnonvzosams MyTbTUMETP B peKUMAX
BOJITMETPA U aMIIEPMETPa, TUHEHKY,
MUKPOMETP.

Pewamyw 3anaun Ha 3akoH Oma

JUTSl y9acTKa LeNy U Ha 3aBUCUMOCTD
COTIPOTHUBJICHHSI OTPE3Ka MPOBOJIOKH

OT €ro XapaKTePUCTHK

Onepuposamv NOHAMUAMU:
MOJIYIIPOBOHUK, COOCTBEHHAS

U TIpPUMECHAas IPOBOJNMOCTb,
p-n-TIepeXo1, MOIYIPOBOTHUKOBBIN
JTIO].

Ymemwb 0OBSICHATH NPUPOTY
COOCTBEHHOUN U MPUMECHOM
MMPOBOJIMMOCTH, CBOMCTBA
p-n-miepexoa, MPUHITAM JeHCTBUS
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MOJIYIPOBOAHUKOBOTO TNO/1A,

ero (yHKIMOHUPOBAHUE

IIPU BKJIIFOUEHHUH B DJIEKTPUUYECKYIO 1IETh
MOCTOSIHHOT'O TOKa B MPSIMOM

U B 00paTHOM HarlpaBjieHUH, COOUPAThH
AIIEKTPUUYECKYIO 1IETIb, YUTATh
MapKHUPOBKY MOJYPOBOAHUKOBOTO
JMOJ1a.

IIpusooums npumepvl UCTIOIB30BAHUS
MOJIYIIPOBOJHUKOBOT'O JTMO/1a

B AJICKTPUUECKHX HETISX.
Dopmyauposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTHU CUJIbI TOKA, TEKYIIIETO
yepes3 MOoJTyNPOBOIHUKOBBINA U0,

OT MOJIAaHHOTO HAa HETO HANPSIKEHMUS.
Cmpoumb 3KCIIEPUMEHTATBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nonynpoBOAHMKOBOI'O AM0/1A
IIPU €r0 BKJIIOUEHUH B AJIEKTPUUECKYIO
LENb IOCTOSIHHOT'O TOKA B MTPSIMOM

1 B 00paTHOM HaNpaBJICHUH.
Ilpumenssms IpaBUIIa MOCTPOCHHUS

rpauKOB 3aBUCUMOCTEN PU3NUECKHUX
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Hroro no pazaeny
OBUIEE KOJIMYECTBO

YACOB I10O I[TPOI'PAMME

34

BEJIMYMH JIPYT OT Jpyra.
Uccneoosams BAX

MOJIYIIPOBOAHUKOBOTO IMO/A,
BKJIFOUEHHOTO B IIETb IOCTOSIHHOT'O TOKa
B IIPSIMOM M B 0OpaTHOM HarpaBJICHUHU
U UHMePNpemupo8ams

ATy 3aBUCUMOCTb.

Onpeodensamb dNEKTPUIECKOE
CONPOTUBJIEHUE MOITYTPOBOJJHUKOBOTO
JIM0J1a TIPU TaHHOM 3HAYECHUU
HaMPsHKEHUS], OLICHUBATh A0COIOTHYIO
Y OTHOCHUTEJIbHYIO TOTPEIIHOCTh

ATOM (PU3UYECKON BEIIMUMHBI.
Hcnonvzoeams BONTBTMETP, aMIIEPMETP,
MIEPEMEHHBINA PE3UCTOP, MAKETHYIO
J1aTy, MOJYIPOBOIHUKOBBIN JUOI.
Pewams 3a1aun Ha LIENHN TIOCTOSTHHOTO
TOKa MPY HAJIMYUU B HUX UJI€ATTBHOTO

Juoaa
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11 KJIACC

HaumenoBanue
No KomnnuectBo
pas3aesnoB U TEM
/i 4acoB
y4eOHOTr 0 rpemera
Pa3nen 1. DinekTpoauHamMuKa
1.1.  OneHka BeJIMYUHEBI 2
TOPU30HTAJILHOU
COCTaBJISIIONICH
MarHMTHOW MHYKIIUU
MAarHUTHOTO T10JIA

3emitH (MPaKTUKYM )

[IporpammHoOe conepxanue

MarunurtHoe nose. Bektop

MarHuTHOM uHAyKuuu. [Ipunnun

CYIICPIIO3NIINH MAI'HUTHBIX MOoJICH.

JIMHUY MarHUTHOW UHYKIIHMH.
MarsuTtHoe 1oJie KaTylKu

C TOKOM

XapakTepuCTUKa IESITEIbHOCTH

oOydJaronuxcs

Onepupoeamb NOHAMUAMU. MAaIrHUTHOC

10JIe, BEKTOP MarHUTHOW WHIYKITUH,
JMHUU MarHUTHOW WHIYKITUH.
Ymems hopMyaIupoBaTh MPUHIIAIT
CYIEPIO3UIIMA MarHUTHBIX TIOJICH,
U300pakaTh TMHUU UHIYKIIHH
MarHUTHOTO TIOJI KaTYIIKU C TOKOM,
coOMpaTh SKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOIINXCS UCTOYHUKAMU
MOCTOSIHHOTO MarHUTHOTO TIOJIS.
Ipumernsame TIPUHITUTI CYTIEPTIO3UITUN
MAarHUTHBIX MOJIEH.

HUccnedosamv mpOCTPaHCTBEHHYIO

OpHUCHTAHNIO BCKTOpAa HHAYKIINH
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MAarHUTHOTO TOJISI, CO3/1aBAEMOT0

Ha OCH COJICHOMJ1a TIPU CYNEPIO3ULIUN
MarHUTHOTO TOJIsl 3eMJIU U MarHUTHOTO
MOJIS1 COJIEHOW/1a, B 3aBUCUMOCTH

OT CUJIbI TOKA B BUTKaX COJICHOU/IA

U UHmMepnpemupo8ams MOJTy4eHHbIE
pE3YJIbTATHI.

Onpedensms 1O pe3ysibTaTam
MPOBEJICHHOTO AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIIBHON COCTaBIISIOLIET
BEKTOpAa MarHUTHOW MHAYKIUU
MAarHUTHOTO MOJs 3€MJIU, OLIEHUBATh
a0COJIFOTHYIO U OTHOCHTEIIHHYIO
MOTPEITHOCTh M3MEPEHHON (PU3UIECKOM
BEJINYUHBI.
Hcnonvzoeams KoMnac, COJICHOU/I,
71ab0paTOPHBIA OJOK MUTAHUS,
TPaHCIOPTHP.
Pewams 3anaun Ha NpUMEHEHUE
MPUHIMIIA CYTIEPIO3UIIUA MATHUTHBIX

noJIer
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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
MarHMTHOU HHAYKIMUA. MarHuTHoe

ITOJIC IIOCTOAHHOT'O MarHurTa

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

Ymems n300pakarb TMHUN UHIYKIIUU
MarHUTHOTO MOJISI TOCTOSIHHOTO
MarHuTa, cooupartb
IKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepvl TPUPOTHBIX
OOBEKTOB U TEXHUYECKUX YCTPOUCTB,
SBIISIOLINXCSA UCTOYHUKAMU
HOCTOSIHHOI'O MAarHUTHOTO TOJISL.
Ilpumensams cmapthoH

C IIPELyCTaHOBJIEHHBIM IPOIPaMMHBIM
obecrieueHueM Il U3MEPEHHUs
BEJIMYMHBI MAarHUTHOTO I0JIs1, TIpaBUiIa
OCTpOEHUs TpauKOB 3aBUCUMOCTEH
(bu3nYecKux BEITUYUH APYT OT ApYyra.
Hccnedosams 3aBUCUMOCTD BEIMYUHBI
MarHUTHOW MHAYKIIMM MarHUTHOTO
MOJISl TOCTOSTHHOTO MarHuTa

Ha €ro NMPOJI0JIbHOW OCH CHMMETPUH

OT paCCTOSAHHA MCXKIAY HICHTPOM
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1.3.

HaOnronenue
MAarHUTHOTO

rECTEpe3nca

(TpakTHKyM)

MarunutHoe nosie. Bexktop
MAarHUTHOW MHAYKIUU. JIMHAN
MAarHUTHOW MHAYKIMA. MarHuTHOE
MIOJIE€ KATYIIKUA C TOCTOSTHHBIM

TOKOM. MarduTHOE 110J1€

MAarHuTa ¥ TOYKOU U3MEPEHUN

U UHMepPnpemupo8ams MOJTy4YECHHbBIC
pPE3YJIbTATHIL.

Cmpoumbs 3KCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTH MOJYJIi MArHUTHOU
WHYKIIMA MAarHUTHOTO TOJIsS
MMOCTOSIHHOTO MarHuTa

Ha ero MpoA0JIbHON OCH CUMMETPUH
OT PACCTOSTHUSI MEK]1y LIEHTPOM
MarHuTa U TOYKON U3MEPEHUMN

(c yueToM aOCOIIIOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams HUITAHAPUYECKUN
MOCTOSIHHBI MAarHUT, JINHEUKY.
Pewams 3anaun Ha NpUMEHEHNE
MPUHIUIIA CYTIEPIO3UIUA MATHUTHBIX
oJen

Onepuposams noHsamusMuy. MarHUTHOE
10Jie, BEKTOP MarHUTHON UHIYKLIHH,
JIMHUW MAarHUTHOW UHAYKIUU,
dbeppoMarHeTUK, MarHUTHBIN

THCTEPE3HC.
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B BelecTBe. PeppoMarHeTuKHy.

MarHuTHbIN TUCTEPEIUC

Ymems n300pakath TMHAN WHIYKITUU
MarHUTHOTO TTOJISI KaTyIIKU

C MIOCTOSIHHBIM TOKOM, OOBSICHITh
ABJIEHUA (peppoMarueTuzma

¥ MarHUTHOTO THCTEpe3nca, COOMpaTh
IKCIIEPUMEHTAITBHYIO YCTAaHOBKY.
Ilpusooumuv npumepvl MaTepuaoB,
obnanarmux GeppoMarHuTHEIMU
CBOMCTBaMHU.

Ilpumensams cmapthoH

C MPeyCTAaHOBJICHHBIM IMPOTPAMMHBIM
obOecrieueHUEM JIJIsl U3MEPEHUS
BEJIMYMHBI MAarHUTHOTO TI0JISA, ITPaBHJIa
MOCTPOCHHMS TpapuKOB 3aBHCUMOCTEMN
(bU3UYECKUX BEJIUUMH JIPYT OT ApyTa.
Hccneoosams 3aBHCUMOCTD BEIIMIHHBI
MarHuTHOM 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 HampaBIE€HUE U MOJYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, IMHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

NOJTyYeHHBIE PE3yIbTaThl
KaK HaOJIt0ICHUE MAaTHUTHOTO
THCTEpE3nca.

Cmpoumbs SKCIEPUMEHTAIbHO FpaPuK
3aBUCUMOCTH MOYJIS MArHUTHOM
WHAYKITUM MAarHUTHOTO TIOJIST KATYIITKH
¢ heppOMarHUTHBIM CEPJACUHUKOM

OT CHJIBI TIPOTEKAIOIIETO Yepe3 KaTyIIKy
TOKa (C y4eTOoM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPEHHBIX
(bu3HYECKUX BETUYMH).
Hcnonvzosamv 1abOpaTOpHBIN
MCTOYHUK MMUTAHUS

Onepuposams noHAMUAMU. CUIIA
Amrepa, 3JeKTpOIBUTATEN b,
JTMHAMO-MAIIHA.

Ymems onipenenstb MOy

Y HampaBlieHHWEe CHIIBI AMTiepa.

3nams ucTOopuUIo N300pETEHHUS
AIIEKTPOABUTATEIIS

Y COBEPIIICHCTBOBAHUS

€ro KOHCTPYKIINH, YCTPOUCTBO
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1.5.

N3ydenne paboOTHI
AIIEKTPOIBUTATEIIS
Y TUHAMO-MAIIIUHbI

(dacthb 2) (mpakTUKYM)

[TocTostHHBIN TOK, cuiIa AMnepa
(ee HampaBiIeHUE U MOAYJIb),
AIIEKTPOJIBUTATENb TIOCTOSIHHOTO
TOKa, IMHAMO-MallliHa (TeHepaTop

MOCTOSIHHOTO TOKa)

Y NIPUHIIUIT JEUCTBUA
AJIIEKTPOABUIATENS IOCTOSTHHOIO TOKA
Y TUHAMO-MAaIlIVHBI.

IIpueooums npumepsvi IPUMEHEHUS
AJIIEKTPOJABUTATENS IOCTOSTHHOTO TOKA
Y TUHAMO-MAaIlIVHBI.

Onpedensams HaNIPaBJICHUE BPAILLICHUS

AKOPA JICKTPOABUTATCIIA IIPU 3a1IaHHOM

HaIPaBJICHUH MPOTCKAHUS
AIIEKTPUIECKOT0 TOKa B 0OMOTKaxX
CTaHUHBI.

Pewams 33129 0 SIEKTPOABUTATEIEC
TIOCTOSTHHOTO TOKa ¥ JJTUHAMO-MAIlnHE
Onepuposams noHAMUAMU: CUTIA
Awmriepa, 3IeKTPOABUTATENb, THHAMO-
MarimHa.

Ymems onipenenstb MOy

Y HaIIpaBJICHUE CUITBI AMIepa,
coOMpaTh HKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepsi IPUMEHEHUS

QICKTPOABUTATECILA ITIOCTOAHHOI'O TOKA
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Hroro no pazaeny

10

Y IWHAMO-MalllVHBI.

Ilpumensams TEOPETUUECKUE CBEACHUS
00 2JeKTpOABUTATENIE TTOCTOSIHHOTO
TOKa U O IMHAMO-MaIlIuHE

JUJ1s1 0OBSICHEHUSI TIPOBOIMMOTO
AKCIIEPUMEHTA.

Hccneoosamov nBe 3aBUCUMOCTH:

1) cutbl ToKa, BeIpabaThiBaeMOn
rE€HEepaToOpOM, OT BEJIMUMHBI MOMEHTA
CHUJIBI, TPUJIOKEHHOTO K €T0 Bally;

2) BEITMYMHBI HANIPSKEHUS, TOJJaHHOTO
Ha 3JICKTPOIBUTATE!Ib,

OT YaCTOTBI €T0 BpalllCHUS

1 MEXaHWYECKON Harpy3KH €ro Baja
U uHmepnpemupo8ams NOITy4CHHBIE
pEe3yJIbTaTHI.

Hcnonvzosams 31€KTPOMOTOD,
71a00paTOPHBIN UCTOYHUK NMUTAHUS,

peocTar, MyJbTUMETP
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Pa3gea 2. Kosie0anus 1 BOJITHBI.

2.1.

N3ydeHne 3aBUCUMOCTH
nepuojaa KojeobaHui
JIMHEUKU

Ha [WIHHIPUYECKOU
MMOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (PAKTUKYM )

lMapmonudeckue KonedaHusl.

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

MaTEMAaTHYCCKOI'O MassTHHUKaA

Onepupoeamv NOHAMUAMU:
rapMOHHYECKHE KoJieOaHusl,

MEPUOJI ¥ YaCTOTa KOJIeOaHUIA.

Ymemw 3anuceiBaTh

U MTHTEPIPETUPOBATH YpaBHEHUE
rapMOHHYECKUX KOJICOaHUM, TPUMEHSATH
3aKOH COXPaHCHHUS YHEPTUH

JJ1s1 KoJieOaTeNIbHBIX TTPOIIECCOB,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBACHSTH POJIb MaJIOCTH
aMIUTUTYAbI KOJICOAHHIA.

IIpusooums npumepsvi KoneOATETHLHBIX
MIPOLIECCOB.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHUMOCTH MEePUO/Ia KoJieOaHu
JIVMHEVKH Ha UWJIUHAPUYECKOU
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccnedosamsb 3aBUCUMOCTH TIEpUOaa
KOJIeOaHUW TUHEUKHU

Ha UIMHAPUYECKON TOBEPXHOCTU

OT pagnuyca €€ KpUBU3HbI
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2.2.

N3yuenue 3aBucuMocT

aMIUTATYIbl KOJICOaHUM

2

["apmonnueckue KoaedaHusl.

AMIuUTyAa, IEpUo1 U 4acToTa

U UHMepnpPemupo8ans MOJTy4EHHYIO
3aBUCHUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuoia KojeObaHui TMHEHKH

Ha [IWIWHIPUYECKOU TOBEPXHOCTH

OT pajinyca ee KpUBU3HBI

W JIMHEAPU30BbIBATH 3TY 3aBUCHUMOCTD
(c yueToM aOCOJIOTHBIX OTPEIIHOCTEN
HU3MEPSAEMBIX (PU3HUYECKUX BEITUYMH).
IIpumensams ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN HU3HUUECKUX
BEJIMYMH JIPYT OT Jpyra.
Hcnonv3zoeams INHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnzu

MEXTy KHHEMAaTHYECKHM,
JTUHAMUYECKUM U SHEPTE€TUUECKUM
OMHCAaHUEM FapPMOHUYECKHUX
KOJIeOaHMil.

Pewams 3a1auu Ha rapMOHUYECKUE
KoJIeOaHus

Onepuposamv noHAMUAMU.

rapMOHHYECKHE KOJIeOaHus,
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IMPYKUHHOI'O MasTHUKA

OT BpEMEHU

(mpakTUKyM)

KOJIEOaHUH.
[TonsaTHe 0 3aTyxaromux

KOJIcOaHUAX.

aMIUIMTYZa, IEPUOJ U YacToTa
KoJieOaHul, 3aTyXaHue KoJIeOaHuil.
Ymems 00BACHATD 3aTyXalolne
Kosie0aTeabHbIe MPOLIECCHI C TO3UIUI
3aKOHA U3MEHEHUsI MEXaHUYEeCKOM
HHEPruu, coOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepsl 3aTyXaIOIMUX
Kos1e0aTeabHbIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTU aMILTUTY bl KOJeOaHuii
NPYXUHHOTO MasiTHUKA OT BPEMEHU
IPYU HAJIMYUH 3aTyXaHUS.

Cmpoumbs TpaduK 3aBUCUMOCTH
aMIUTATYBI 3aTYXaIOUUX KoJieOaHu
MasTHUKA BPEMEHH U INHEAPU30BbIBATh
3Ty 3aBUCUMOCTH (C y4eTOM
a0COJIFOTHBIX MOTPEITHOCTEM
U3MEPSEMBIX PU3NUECKUX BETHUNH).
Ipumensms IpaBUIa MOCTPOCHHUS

rpaKOB 3aBUCUMOCTEHN (HU3MIECKUX

BEJIMYMH IPYT OT ApYra.
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2.3.

N3mepeHne ak THBHOTO
Y PEAKTUBHOTO
COINPOTUBIIEHUMN
KaTYyIIKU
UHYKTUBHOCTHU

(TpaKTUKyM)

[IepeMeHHBIN TOK. AMIUIMTYJTHOE U
NENCTBYIOIIEE 3HAUEHUE CUIIBI TOKA
U HanpsbkeHds. CHHYCOUAaIbHBIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTylIKa
VUHIYKTUBHOCTH B LIEIIH
CUHYCOUAAJIBHOIO IIEPEMEHHOI0
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y UHJYKTUBHOE)

COITPOTUBJICHUC

Hccneoosams 3aBUCUMOCTD aMIUIUTYIbI
3aTyXaroluX Kojie0aHuii MasiTHUKA

OT BPEMEHU U UHMEPNPEMUPO8amby

3Ty 3aBUCHUMOCTb.

Hcnonvzoeams IMHENKY U CEKYHIOMED
Onepuposamv nOHAMUAMU.
NepeMEHHBIN TOK, AMIUTUTYTHOE

U JIEWCTBYIOIIEE 3HAUCHHUE CUIIBI TOKA

Y HaIpsDKEHUsI, CHHYCOUIalTbHBIN
NEepPEeMEHHBIN TOK, aKTUBHOE,
pPEaKTUBHOE, EMKOCTHOE U MHAYKTHBHOE
COTIPOTHBIICHUE.

Ymems 0OBACHATH TOBEICHUE
pe3ucTopa, KOHJEHCATOpa U KaTYIIKU
WHIYKTUBHOCTH, BKJIIOUYCHHBIX B IIEITh
CHUHYCOUJAIBHOIO IEPEMEHHOTO TOKa,
coOUpaTh IEKTPUUECKYIO LICTIh
(mocyenoBaTENbHO COCTMHEHHBIC
PE3UCTOP U KAaTyIIKa UHAYKTUBHOCTH,
HOJIKJIFOYEHHBIE K TEHEPATOPY ).
IIpusooums npumepvr TPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMILTUTY/Ibl HAIIPSKCHHUSI
Ha Pe3UCTOpe OT YaCTOTHI MOJJaBAEMOTO
Ha BXO/I IIEMH TIEPEMEHHOTO
HAINPSHKCHUS TTOCTOSTHHON aMIUTHTY/IbI.
Cmpoumu TpaduK 3aBUCUMOCTH
aMIUTMTYbI HAIIPSKEHUS HA PE3UCTOPE
OT YaCTOTHI ITOJaBAaEMOT0 Ha BXO/I LICTIH
NIEPEMEHHOTO HAMPSDKEHUS TOCTOSTHHOM
aAMIUTATYIBI (C YY4ETOM aOCOTFOTHBIX
MIOTPEITHOCTEH U3MEPSIEMBIX
(bU3UIECKUX BEIIUUHMH).

Ipumensmo IpaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3UICCKHUX
BEJIMYMH JIPYT OT Jpyra.

Hccneoosams 3aBUCUMOCTD aMIUTUTY/TbI
HATPSHKSHHS Ha Pe3UCTOPE OT YaCTOTHI
M10/1aBa€MOT0 HA BXOJI IIETIH
MIEPEMEHHOTO HATIPSHKCHHSI TIOCTOSTHHOM
aAMIUTATYIBI U UHMEPNPemuposams

IMOJYUYCHHYIO 3aBUCUMOCTB.
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24.1.

BBenenue
B 9KCIIEPUMEHTAIBHYIO

aKyCTHUKY (JIEKI1s)

MexaHn4ecKue BOJIHBI, YCIOBUS
ux pacrpoctpanenus. [lonepeuynsie
U TIpo0JibHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacrpoOCTpaHEHUS U JJIMHA BOJIHBI.
OtpaxxeHue, NpesIoMJIICHHE,
uHTepdepeHnus u nudpakius
BOJIH. 3BYK KaK ME€XaHU4YeCKas
BosiHa. CKOpOCTH 3BYKaA.
['poMmkocTh 3ByKa. BricoTa TOHa.

O6epronbl. TeMOp 3ByKa

Onpeoensimb aKTUBHOE CONPOTUBJIECHUE
KAaTYIIKU UHAYKTUBHOCTH

(0 HU3KOYACTOTHOM 00JacTu rpaduka)
Y UHIYKTUBHOCTH KATYIIKH

(M0 BBICOKOYACTOTHOM YacTH rpaduka).
HUcnonvszosamsb reHepaTop HU3KOU
4aCTOTHI, OCIHIILIOTpad UK BOJIBTMETP
MEPEMEHHOTO HAIIPSKEHUS.

Pewampw 3a1a4u Ha 1IeNTU IEPEMEHHOTO
TOKa C pE3UCTOPaMu, KOHJIEHCATOpaMU
U KaTylIKaMu UHAYKTUBHOCTH
Onepupogamv NOHAMUAMU:
MeXaHH4YecKasi BOJIHA, IEPUO/I,
4acTOTa, CKOPOCTh PACIIPOCTPAHCHUS

U JJIMHA BOJIHBI, OTPAKEHHE,
npesrioMiIeHue, HHTephepeHITUs

U Tu(pakius BOJHBI, 3BYK, CKOPOCTb,
I'POMKOCTH, BHICOTA TOHA, 00EPTOH

1 TeMOp 3BYyKa.

Ymemsb 0OBSICHATD pa3inuyue MeX1y
MONEPEYHBIMU U TPOJOIBHBIMU

BOJIHAMH.
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2.4.2. Ocmuuiorpamma
1 CTIEKTp TJIACHBIX

3BYKOB (IPAKTHUKYM)

[lepuon, gyactora, CKOPOCTh

pacupoCTpaHEeHUs U JJIMHA BOJIHBL.

CxkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TeMOp

3ByKa. CeKTp 3ByKa

3name HOpMYJIbI, CBSI3bIBAIOLINE
CKOPOCTh, IEPUO/I, YACTOTY U JITTUHY
BOJIHBI, POCTEUIITNE METOIbI
HCCIIEJIOBAHUS 3BYKOBBIX CUTHAJIOB.
Ilpusooums npumepsvt 3ByKOB pazHOU
I'POMKOCTH, BBICOTHI TOHA U TEMODa,
SIBJICHUHN OTPaXKCHHUS, TIPEIIOMIICHUS,
uHTephepeHInu U AUGPAKITTU BOJTHBI.
Onpedensaime Ha CIIyX 3BYKH BBICOKHUX
Y HU3KHX YaCTOT, TOHAJbHbIE 3BYKH

Y ITyMBIL.

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

Ymems 00BICHATH, Kakast nHGOpPMAITISI
COJIEPKUTCA B OCLIHILIOTPaMME,

a Kakas B CIIEKTpe, COOMpaTh
HKCIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
MPOLIECCOB U TEXHUYECKUX YCTPOMCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKH U IIIYMBI, UX OCHWJIJIOTPAMM

U CIIEKTPOB.

Ilpumensamos N4 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.

HUccneoosams ocuMIIOTpaMMBI

U CIIEKTPBI PA3TUYHBIX TITACHBIX
3BYKOB OJIM3KHX YacTOT

U UHMepnpemupo8ams 3T
OCIIMJIJIOTPAMMBI U CIIEKTPHI.
Onpedensams 10 OCUUIIIOTPaMMaM

U CTIEKTPaM aMILTUTY bl 3ByKOBBIX
BOJIH, YaCTOThI UX TOHOB U 00EPTOHOB,
OLICHUBATh A0COJIIOTHBIE

Y OTHOCUTEJIbHBIE TOTPEUTHOCTH

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

Crosiunie MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuas MeXxaHHUECKasl 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 oqHOMEpHOR
cpeanl Ha GOpMHUPOBAHKE CTOSUUX
BOJIH. P€30HaTOphI ¢ OTKPHITHIMHU
Y 3aKPBITHIMU KOHIIAMU. Y CJIOBUS
00pa30BaHUs CTOSYNX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHO1 TOH U 00E€PTOHBI

CTOSTYEN 3BYKOBOW BOJIHBI

Yemanasnusamo 63aumocesnzu

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

Onepuposams noHAMuUAMUY. CTOSAYAS
BOJIHA, Y3€JI U TyYHOCTh CTOSUEH
BOJIHBI, OCHOBHOM TOH U 00€PTOH
CTOSAYEHN 3BYKOBOM BOJIHBI.

Ymemwv 0OBSACHITH YCIOBHUSI
00pa3oBaHUs CTOSIYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX pE30HATOPAX, IPUHIIUII
JIEUCTBUS KaMEpPTOHA.

3Hamb BUJIBl TPAHUYHBIX YCIOBUH,
bopmyiTy, CBA3BIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U 00EPTOHOB

C JUTMHOM pe30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsvl 3BYKOBBIX
PE30HATOPOB.

Pewamw npoctenime 3agaun

0 CTOAYHMX 3BYKOBBIX BOJIHAX
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2.5.2 MW3yueHwne cnekrtpa
3BYyKa JIMHEMHOTO

pe3oHaTopa

(mpakTUKyM)

OCHOBHO#1 TOH U 00EPTOHBI

CTOAYEN 3BYKOBOM BOJIHBI

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

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

IIpusooumuv npumepvl TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumenams AJig IOTYYEHUS 3BYKOB
caMoJIeNIbHBIN aKyCTUYECKUIN PE30HATOP
(mpoOupKy, HACTUYHO 3aIMOJIHEHHYIO
BOJION), @ JIJIs TIOJIYYE€HHUSI CTIEKTPOB
3BYKOB — MIEPCOHAILHBIN KOMIIBIOTEP

¢ MUKpOGOHOM HITH cMapTQoH

C IIPEIyCTAaHOBICHHBIM MPOTPAMMHBIM
o0ecreyeHreM.

Dopmynuposamsv TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTEN YaCTOThl OCHOBHOTO
TOHA U TIEPBOT'0 OOEPTOHA 3BYKOBOM
BOJIHBI OT JTMHBI PE30HATOPA.

Cmpoums TuHEapU30BaHHbIE TpadUKU
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3aBHCHMOCTEH 9YacTOTHl OCHOBHOTO
TOHA ¥ TIEPBOTO 00EPTOHA 3BYKOBOU
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B IIpoOupKe (C yueToM a0CONMIOTHBIX
MOTPEITHOCTEH U3MEPSIEMBIX
(buU3HUECKUX BETUYMH).

IIpumensime TipaBuiIa TOCTPOCHUS
rpadMKOB 3aBUCIMOCTEH (U3HUECKUX
BEJIMYUH JPYT OT JApyTa.
Hccneoosamo Tpaduku 3aBUCUMOCTEN
YaCTOThl OCHOBHOTO TOHA U MEPBOTO
00epTOHa 3BYKOBOM BOJIHBI OT BHICOTHI
BO3JIYIITHOTO CTOJIOA B TIPOOHPKE

U UHmMepnpemuposams 3Tu rpaduxy.
Onpedensamb CKOPOCTh 3BYKa B BO3/IyXE
1o rpadukaM 3aBUCUMOCTEHN 9aCTOTHI
OCHOBHOI'O TOHA U NEPBOro 00epTOHA
3BYKOBOMW BOJIHBI OT BBICOTHI
BO3JIYIITHOTO CTOJI0a B IPOOHpKE,
OLICHUBATh a0COJTIOTHYIO

¥ OTHOCHUTEJIbHYIO MOTPEITHOCTb

M3MEPEHHOMN (PU3MYECKON BEIITMUMHBI
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2.6.1.

N3mepenue nokasarens
IIPEJIOMIICHUS
TUIOCKOIIApaJJIETIbHOU

IJIACTHHBI (IPAKTUKYM )

JIyu cBeta. OTpaxkeHue cBeTa.
3aKOHBI OTPAYKEHHUSI CBETA.
[Ipenomnenue cBeta. 3aKOHBI
pEJIOMJICHHS CBeTa. AOCOIOTHBIN
NoKa3aTesb MPEeIOMIICHHUS.
OTHOCHUTENBHBIN MTOKA3aTelNb

IPEIOMIICHUS

Onepuposamuv nousmusmu. 1y4 CBETa,
OTpa)KEHUE CBETA, MIPEJIOMIICHHE CBETA,
a0COJIFOTHBIM 1 OTHOCUTEIIBHBIN
MOKa3aTelb MPEJTOMIICHHUS.

Ymemwv popmynupoBaTh 3aKOHBI
OTpPa)KEHUsI CBETA, 3aKOHBI
MIPEJIOMJICHHS CBETa, COOUpPaTh
AKCTIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsbr ONMTUIESCKUX
SIBIICHUM, B KOTOPBIX HAOIIOAI0TCS
SIBIICHUS OTPAXKCHHUSI U MPEJIOMIICHUS
CBETA.

Ipumernsme 3aKOHBI IPETOMIICHHUS
CBETA.

Cmpoumsb X0 ny4en

MIPU MIPEJIOMIICHUH CBETA

Ha [MOBEPXHOCTH.

HUccneoosams n3meHeHue
HaIpaBJICHUS JTy4ya CBETA, Maat0lIero
Ha OOKOBYIO MOBEPXHOCTh
TJIOCKOTIapauIeIbHON TUIACTHUHEI,

B 3aBUCHMMOCTH OT yI'JIa IIaJACHUA
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2.6.2 HW3mepeHue nokaszaresns
PETIOMIICHHS] TIPU3MBI
10 MUHUMAIBHOMY YTIIy
OTKJIOHEHHUS JIA3€PHOTO

ay4a (IpakTUKYM )

[Ipenomiienue cera. 3aKOHbI
peIoMJICHHS CBeTa. AOCOIIOTHBIN
MIOKa3aTeNlb IPEIOMIICHHUS.
OTHOCUTENBHBIN IOKA3ATENb
npesniomiieHus. [Ipusma.

[Ipenomnsromui yrojl Ipu3Msl

U UHMEPNPemupo8amsb IOJIYYCHHBIE
PE3yJIbTATBHI.

Onpeodensamsb MOKA3aTEIb MPEIOMIICHUS
MaTepraia II0CKONapaIUICIIbHOU
MJIACTUHBI, OLICHUBATh a0COIOTHYIO
Y OTHOCUTEJIBHYIO MTOTPEIIHOCTD
U3MEPEHHOMN (HU3NYECKOUN BETUUUHBI.
Hcnonvzoeams na3epHyIO yKas3Ky,
JIMHEUKY.

Pewamw 3a1aun Ha nIpeOMIICHHE CBETA
Onepuposams NOHAMUAMU:
pesIoMJICHHE CBETa, AOCOIIOTHBIN

Y OTHOCHUTEIIBHBIN [TOKA3aTENb
IIPEJIOMIICHHS], PETOMIISIOLIHAN YT OJI
IIPU3MBI.

Ymems paccunThIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUSI JIyda TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOIA, COOMPAThH
DKCIEPUMEHTAJIBHYI YCTaHOBKY.
IIpusooums npumepsvl ONTUIECKUX
MpuOOPOB, B KOTOPBIX NPUMEHSFOTCS

MMPpCIIOMIIAIOIINC ITPHU3MBL.
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IIpumensams 3aKOHBI IPETOMIIEHUS
CBETA.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PAaBHOCTOPOHHEHN PU3ME B CIydae
MPOU3BOJILHOIO HAMPABJICHHUS MMAICHUS
Jy4Ya U B CIy4a€ MUHUMAJIBHOTO yTiia
OTKJIOHEHUS JTyya.

HUccrneoosamsb 3aBUCUMOCTD yTJIa
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PaBHOCTOPOHHEN MPU3ZMOU

OT HAMNpPABJICHUS MAIAIOIIETO JTy4ya

U UHmMepnpemupo8ams MOJTy4CHHbIE
pe3ybTaThI.

Onpedensams 10 IOTYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOTO yTJia
OTKJIOHEHUS JTy4a TPEYTrOJIbHON
PABHOCTOPOHHEN MPU3MOM MTOKA3aTENb
MPEJIOMIICHHS] MaTepuasa IpUu3Mbl,
OLICHUBATh A0COJTIOTHYIO

Y OTHOCUTEJIbHYIO IOTPEIIHOCTh
U3MEPEHHOM (hU3nUeCcKoit

BCJINYHNHBI.
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2.7.1.

[Ipumenenue > dekra
MIOJTHOTO BHYTPEHHETO
OTpaKEHUSI

B U3MEPECHUSX (JISKITH)

1

IlomHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN yroi MoaHoro

BHYTPEHHETO OTPAXKEHHUS

Hcnonvzoeams pu3My, JIa3€pHYIO
YKa3Ky, TPAaHCIIOPTHUP.

Pewams 3a1aun 0 IPEIOMIICHUH JIy4eH
B IIpU3Max

Onepuposams noHsamusmMu.: TTOTHOE
BHYTPEHHEE OTpakeHHE, IPeIeIbHbIN
yroJI MOJTHOTO BHYTPEHHETO
OTpakKEeHUSI.

Ymems bopMynupoBaTh ycioBue
BO3HUKHOBEHUS MIOJTHOTO BHYTPEHHETO
OTpaXKEHUSI.

3name GopMyily, CBSI3BIBAIOILIYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

C aOCOJIIOTHBIMU MTOKa3aTeIAMH
MIPEJIOMJICHHS CPEI.

IIpusooums npumepsvl TPUPOTHBIX
SABJIEHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpumeHsieTcs) sIBIIEHUE TTOJIHOTO
BHYTPEHHETO OTPAXKEHHUSI.

Pewamw 3a1aun Ha MMOJTHOE BHYTPEHHEE

OTpaKCHHUE
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2.7.2. WN3MmepeHue nokazaress
MIPEIIOMIICHUS TIPA3MBI
C TIOMOUIBIO
HaOJII0/ICHUs yTiia
MOJTHOTO BHYTPEHHETO
OTpakeHUs

(MpakTUKyM)

ITonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIN yroi MoaHOro

BHYTPEHHETO OTPAXKEHHUS

Onepuposamv NOHAMUAMU:
MPEJIOMIICHHE CBETA, aOCOIOTHBIM

1 OTHOCUTEJILHBIN MOKa3aTellb
MPETOMIIEHHUS, TPETOMITAIOLINANA YT Ol
MIPU3MBI, TTIOJTHOE BHYTPEHHEE
OTpaK€HUE, TPEAETbHBIN YT O MOJHOTO
BHYTPEHHET0 OTPAXKEHUSI.

Ymems paccunThIBATH YTOJI OJHOTO
BHYTPEHHET0 OTpaX€HUsI, COOUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsvt ONMTHIESCKUX
pUOOPOB, B KOTOPBIX IPUMEHSFOTCS
MPEIOMIISFOIIAE TTPU3MBI

Y UCTIOJIB3YETCA SABJICHUE MOJHOTO
BHYTPEHHETO OTPaXKECHUS.

Cmpoums X0J 1y4a B TPEYroJIbHOM
MPU3ME C Y4ETOM BO3MOYKHOTO ITOJTHOTO
BHYTPEHHETO OTPAXCHUS JIyda.
IIpumensims 3aKOHBI NPETOMIICHUS
CBeTa.

Hccnedosams yciaoBusi, Ipu KOTOPBIX

MOYKHO HAOJII0/1aTh TTOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka GhopmyIsl
TOHKOM JIMH3BI

C TTIOMOIIBI0 METO/1A
napasiakca,
MIPUMEHEHHOT O

JUJISL OTIPEICIICHUS

Cobupatomue TuH3BL. TOHKasA

JINH3a. (DOKYCHOG PaCCTOAHUC

Y ONTUYECKas CUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHUsI TOHKOM chepruuecKoit

JIMH3bI OT €€ ICOMCTPUHU

OTpa)KEHHUE JIy4a, NIYIIETO
B TPEYT'OJILHOM IIPU3ME

U UHmMepnpemupo8ams MOJTy4CHHBIE
pPE3YIbTATHIL

Onpedensame OKa3aTelb MPEJIOMIICHUS
Marepuaia Ipu3Mbl IO U3MEPEHHBIM
napaMmeTpam, MpU KOTOPbIX HAUMHAET
HAO0JII01aThCS TOJTHOE BHYTPEHHEE
OTpaXKEHHUE Jly4ya B MPU3ME, OIICHUBATH
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUECKON
BEJINYUHBI.

Hcnonvzoeams Tpu3My, J1a3€pHYIO
YKa3Ky, JIMHEUKY.

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

Cuia, IIOICPCIYHOC YBCINYICHHC,

89



IIOJIOXCHUA

HU300paKeHUs

(mpakTUKyM)

Y OTHOCHUTEJIBHOTO TIOKa3aTeNs
npenomieHus. DopMysa TOHKOU
JIMH3BI. Y BEJIMUYCHUE, JaBAeMOEC

nuH30u. [lapammakc

napasuiakc.

Ymems 00BACHATD CYIIHOCTD
napasuiakca, 3aluchiBaTh (popmyimy,
BBIPAXXAIOIIYIO0 3aBUCUMOCTD
(hOKYCHOT'O pacCTOSIHUSI TOHKOM
chepruuecKoil TUH3BI OT €€ TeOMETPUU
Y OTHOCHUTEJILHOTO TTOKa3aTes
MIPEJIOMIICHHS, a TaKKe POpMyITy
TOHKOMW JIMH3BI, COOMPATh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepwvl napaiiakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MPUMEHSIOTCS COOMPAIOIINE TUH3HI.
Ipumensams GopMyy TOHKON JIMH3BI.
Cmpoumbs X011 pa3IMYHBIX JTyden

B TOHKOM COOMpAromie TnH3e.
Hccnedoseamvb BO3MOKHOCTD
npuMeHeHus d¢pexTa napaumiakca
JUISL OTIPEICIICHHS TIOJIOAKEHUS
M300pakKeHU UCTOYHHKA CBETA

C MaJIOW CBETUMOCTBIO, MTOJTYYEHHOT O

C MOMOIIBIO COOMPAIOILIEH JIMH3bI
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2.9.

N3mepenune GpoxycHOTo
paccTosIHUSA

pacCcenBarOIICH JTUH3bI

(TIpakTHKyM)

PacceuBaromye auH3BIL

Tonkas nuH3za. DokycHoe
pacCTOSsIHUE U ONTUYECKAsl CUIIa
TOHKOM JInH3bl. DOpMysa TOHKOU
JIVH3BI.

XO0J 1yya, OpOLIEIIETO JIMH3Y
IO/ ITPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU OINTUYECKOM OCH.

U UHmMepnpemuposams TOTyUYCHHbIC
pE3YIbTaTHIL

Onpeodenamsb HOKYCHOE PACCTOSIHUE
coOuparonieil JIMH3bl HA OCHOBAHUU
PE3yJIbTaTOB SKCIICPUMEHTOB

1o HAOJIIOICHUIO Mapalijiakca
N300paKECHUS TOYCYHOT'O HCTOYHUKA
CBETa, OIIEHUBATh A0COJIIOTHYIO

¥ OTHOCHUTEIIBHYIO TIOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKOI BETUUHHBI.
HUcnonvzosams coOOMparoNIyto JINH3Y,
ONTUYECKYIO CKaAMBIO.

Pewams 3agaun Ha TOHKHE
COOMPAFOIITNE JTMH3BI

Onepuposamsv noHamuamu: JIAH3A,
TOHKAs INH3a, pacCeUBaroIIas JMH3a,
MHUMBIN UICTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymems 3anuceiBaTh HopMyTy TOHKOU
JIMH3BI IJIs CTydasi pacCenBaroniei
JIMH3bI, COOUPATh IKCIIEPUMEHTATILHY IO

YCTaHOBKY, ITOJIy4aTh ACHCTBUTEIILHOE
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[locTpoenue n300pakeHUi TOUKU
U OTpe3Ka MPSAMOM B COOMPAIOIITNX
U paccenBaroOUINX JUH3aX

U UX CUCTEMAxX

M300paXeHUE B paCCEUBAIOIIEH JIMH3E
MyTEM CO3/IaHUsI C TTIOMOIIIBIO
coOuparoieit JMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIOIIEH JTUH3HI.
Ilpusooums npumepsvl ONTUIECKUX
pUOOPOB, B KOTOPBHIX MPUMEHSFOTCS
pacceuBarolye JUH3bI U CUCTEMBI JINH3.
Ipumensams HopmMyily TOHKON JTUH3BI
ClTy4asi pacCeMBAIOIICH JIMH3BI.
Cmpoums X011 pa3INYHbIX JIyuen

B TOHKOM pacCEerBarOIIEH JIMH3E,
n300pakeHue TOUYKHU U OTPe3Ka MPSIMOi
B COOMPAIOIINX U PACCEHUBAIOIITUX
JINH3aX U UX CUCTEMaXx.

Hccneoosamo xon nydeit

Yepe3 pacCcerBaroIlyo JMH3Y,

a TaKKe€ B CUCTEME, COCTOSIIECH

13 coOuparoniel 1 paccenBaroIiei JTMH3
MIPY UX PA3IMYHOM B3aHMHOM
PAaCTIONIOKEHUH U UHMEPNPEMUPOBANb
MOJy4YEeHHBIE PE3YyJIbTaThI.

Onpeoensimb HOKYCHOE PACCTOSTHUE
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2.10 Omnpenenenue IJIUHbBI
BOJIHBI JIA3€PHOTO
W3JTyYEHHS C TTOMOIIBIO

cxembl FOHTa

(TpakTHKyM)

WuTepdepenims cBeTa.
KorepeHTHBIE HCTOYHHUKH.
VYcnoBust HaOIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

B MHTEP(HEPEHITMOHHON KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHHKOB.

paccenBaroLen JIMH3bI HA OCHOBAaHUU
PE3yIBTATOB SKCIIEPUMEHTOB T10:

1) HaOMIOICHUIO ICHCTBUTEIILHOTO
M300paKeHUs, 1aBAEMOI0
pacceuBarolei JTUH30i;

2) HaOJIIOICHUIO PACXOISIIETOCS
CBETOBOTI'0 IMy4YKa, 00pa30BaHHOTO
pacceuBarolel TUH30M; OIICHUBATh
a0COJIFOTHYIO U OTHOCHTEIHHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUECKON
BEJIMYMHBI.

Hcnonvzosams coOMparoniyro

U PacCEeUBAIOIIYI0 TUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3agaun Ha TOHKHE
pacceuBaroLue JIMH3bI

Onepuposamv NOHAMUAMU.
uHTepPepeHIns, THTepPepeHITMOHHAS
KapTUHA, KOTEPEHTHBIC HCTOYHHKH,
UHTEpPEPECHIIMOHHAS CXEMa, CXeMa
FOnra.

Ymems 3an1uCBHIBATH yCIOBUS

93



[IpuMepsl Ki1acCU4ECKUX

UHTEP(HEPEHIMOHHBIX CXEM

HaAO0JII0ICHHS] MAKCUMYMOB

Y1 MHHIMYMOB B UHTEp(PEPEHIIMOHHOM
KapTUHE OT JBYX KOTEPEHTHBIX
HUCTOYHUKOB, COOMPATH
IKCIIEPUMEHTAITBHYIO YCTaHOBKY.
I1Ipugooums npumepsvt TPUPOTHBIX
SIBJICHUW M TEXHHYECKHUX YCTPOUCTB,

B KOTOPBIX HAOJIO1aeTCs
(MpuMeEHsIeTCS ) SIBJICHHE
uHTephepEeHITNH.

IIpumensams ycrioBust HAOIIOICHUS
MaKCUMYMOB U MUHUMYMOB

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

B nHTEephepeHImonHoi cxeme KOnra.
Dopmyauposams TUTIOTE3Y O BUJE
UHTEPPEPEHIIMOHHON KapTHUHBI

MIPY PA3IMYHBIX T€OMETPUUECKIX
napamerpax cxemsl FOHra.

Hccneoosamv nuTep)epeHITMOHHYIO
KapTHUHY TP HAOJIFOICHUH
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Hroro no pazaeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1.

N3yuenue cnekrpa
CBETa Pa3JIMYHBIX
HMCTOYHUKOB

C IOMOUIBIO

T paKIIMOHHON
peteTku (IPaKkTUKYM )

19

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

Ha TU(PPAKIUOHHYIO PEUIETKY.

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

Onpeodensms IMHY BOJTHBI CBETa

10 pe3yJbTaTaM HaOIIOICHUS
UHTEPPEPECHIIMOHHON KapTHHBI

¢ moMonIbio cxembl FOHTa, O1leHNBaThH
aOCOJIFOTHYIO U OTHOCHUTEIIHHYIO
MOTPEITHOCTh U3MEPEHHON (PU3NUECKOM
BCJIMYHHBI.

HUcnonvzosamsb na3epHyIO YKa3Ky,
PYJETKY, a TaKkke QoJIbry, OyJIaBKH

U HUTKY JJIA peanu3anuu cxembsl FOHra.
Pewams 3a1a4uv Ha ABYXBOJIHOBYIO

uHTEpPEPEHITUIO

Onepuposamv NOHAMUAMU:
nudpaxkuus, IMppakIOHHAS PEUIETKA,
(hOTOH, YPOBEHb DHEPTUU aTOMA,
U3ITydeHUe U moriomenue Gporona,
CHEKTp U3JIYUYEHHUsI, CHEKTPOCKOIL.

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

Ha Ipyroui. Buael criekTpos.

Cnektpockon

HAOJTFOICHMSI TJIABHBIX TUPPAKITHOHHBIX
MaKCHMYMOB TIPH TIaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PAKIIMOHHYIO PEIIETKY, YCIOBHSI
U3JTYYCHUS U TTOTJIOMICHHS] (POTOHOB
IIpU MIEPEX0/Ie aTOMa C OJJTHOTO YPOBHS
DHEPTUU Ha APYTOH, COOUpaTh
HKCIIEPUMEHTATBHYIO YCTaHOBKY.
IIpusooums npumepst TNHEHYATBHIX,
MOJIOCATBIX M CIUIOIIHBIX CTICKTPOB
U3Ty4YCHHUSI, TEXHUYECKIX YCTPOUCTB,
B KOTOPBIX IPUMECHSIOTCS U3ITyUEHUS

C Pa3TUYHBIMH BHJIAMHU CTIICKTPOB.
Ipumensmo ycIoBUs HAOTIOICHUS
TJIABHBIX JH(PPAKIIMOHHBIX
MaKCHMYMOB TIPH TaICHUH
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(GPAKIUOHHYIO PEIIETKY.
Cmpoumsb X0OJ «JTydein»

P UX HOPMAJILHOM TaJICHUN

Ha TU(HPAKIIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW Pa3HOCTh XO/1a.

@opmyﬂupoeamb T'UI10TE3y O BUAC
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CIIEKTPOB U3Jy4CHHUSI HCTOUHUKOB CBETA
pa3sHOM IIPUPOABL.

Hccnedosams ONITUYECKUE CTIEKTPHI
M3JIy4YCHUS] HCTOYHUKOB CBETA Pa3HOU
MPUPOABI U UHMEPNPEMUPOBAMb
MOJyYEHHBIE PE3YyJIbTATHI.
Onpeodensms NITVHBI BOJH U3TyYCHUS
Pa3IMYHBIX UICTOYHUKOB

10 pe3ysbTaTaM HaOJII0ACHUS
T(ppaKIMOHHON KapTUHBI,

JaBaeMou TupaKIIMOHHOM PEIIETKOMH,
OIICHUBATh a0COTIOTHYIO

Y OTHOCHUTEIBHYIO ITOTPEITHOCTD
HU3MEPEHHOUN (hH3UIECKON

BCJIMYUHEI.

Hcnonvzosams nupaKkImOHHYIO
pemieTky, hoHaph C JTaMIIOi
HaKaJMBaHUs, CBETOANOHBIN (OHAPBD,
razopaspsIHyIo JJaMmIy, nuadparmy,
MEPHYIO JICHTY.

Pewamw 3amaun 0 najiecHUM cBeTa
Pa3IMYHOrO CIEKTPAIIBHOTO COCTaBa

Ha TU(PPaKIUOHHYIO PEIIETKY
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3.2.

HccnenoBanue
3aBUCHUMOCTH
MHTCHCUBHOCTH
CBCUCHHS CBETOJAMOA
OT CHJIbI IPOTEKAIOIIETO
4yepes Hero Toka

(mpakTUKyM)

CBeTomo], ”THTEHCUBHOCTH

U3Ny4eHus1, POTOH, JIEKTPOH

Onepuposams nousamusmu: CBETOIUON,
p-n-TIepexo, IEKTPOH, AbIpKa, (GOTOH,
WHTEHCUBHOCTb U3JTyUYEHHUS.

Ymems 0OBICHATH B yIPOUIEHHOM BHJIE
NPUHIIMI IeWCTBUS CBETOIMOAA,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTAQHOBKY.

IIpueooums npumepsbt IPUMEHEHUSI
CBETOJIMO/IOB B OBITY U B TEXHUKE.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHMOCTH HHTEHCUBHOCTHU
U3TyYEHUs CBETOAMOA OT CHIIBI
IPOTEKAIOLIETO YePe3 Hero ToKa.
Hccneoosamsb 3aBUCUMOCTD
MHTEHCUBHOCTH U3JTyYEHUs CBETOMO 1A
OT CHJIBI TPOTEKAIOLIETO YEPE3 HETO
TOKA U UHMEPNPemupo8amy
MOJIYYECHHBIE PE3YJIBTATHI.

Cmpoumb rpavK 3aBUCUMOCTH
WHTEHCUBHOCTH HU3JIy4EHHS CBETOANOA
OT CWJIBI IPOTEKAOILETO YEPE3 HETO

TOKa (C y4eTOM aOCOTIOTHBIX
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3.3.

HaOnronenne
M30UpaTeIbHOCTH
BHYTPEHHETO
dotorddexra k nuHE

BOJIHBI CBC€Ta

(TpakTHKyM)

Ceroano 1, THTEHCUBHOCTD
U3IydeHus, POTOH, SIEKTPOH.
DHeprus U UMITYJIbc GOoTOHA.
dororddekr. 3aKoHBI
dotodrddekra. YpaBHEeHHE
OuiHmTeiHa 11 hoTodddekra.

«Kpacuas rpanuma» ¢porordpdexra

IIOIPEIIHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BETUYUH).

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

Onpedensame XapaKkTep 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTy4E€HHsI CBETOINOA
OT CHJIBI IPOTEKAIOIIETO Yepe3 HETo
TOKa.

HUcnonvzosams CBETOANO/I, TIOKCMETP
(1 cMapTQOH C TaTINKOM
OCBEILIEHHOCTH ), TA0OpaTOPHBII OJIOK
nuTaHus (MM UCTOYHUK MOCTOSTHHOTO
HAMPSHKCHHSI, PEOCTAaT U MYJIBTUMETP)
Onepuposamuv noHamuamMu: CBETOANO/,
D-n-TIepeX0/, ANEKTPOH, JbIpKa, GOTOH,
WHTEHCUBHOCTb U3JIy4YEHUS,

doTord ekt (BHEMHN 1 BHYTPEHHUN ),
($OTOTOK, «KpacHasi FpaHULA»
dboTtodrddekra.

Ymems 0OBACHATH B YIIPOILIEHHOM BUJIE

MIPUHIAI IEHCTBUS CBETOANOA,
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(bopMynrpoBaTh 3aKOHBI GOoTOADPEKTa,
3alMUCHIBaTh YPaBHEHHE DWHIITEHHA
st horoaddexra u popmyny

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

IIpusooums npumeps IPUMEHEHUS
CBETOIMOJIOB B OBITY U B TEXHHKE.
Ipumensams 3axonbl hoToddPekra,
ypaBHEHHE DUHINITEIHA

st hoTodddexra, hopmyny

JUISL «KpacHOM rpaHuiibhy Gororddexra.
Dopmyauposams TUTIOTEIY

00 yCJIOBUSIX BOSHUKHOBEHHUSI
BHYyTpeHHero ¢oTo3ddexra

IpY Ta/IEHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOM JJIMHBI.

Hccneoosams siBneHnE BOSHUKHOBEHUS
(OTOTOKA B OCBELIAEMOM CBETOJUOJIE,
U3y4MB 3aBUCUMOCTb CHJIBI (JOTOTOKA

B OCBEILIAEMOM CBETOJINO/IE

OT HaINpsHKEHUS Ha IPYTOM CBETOJIMOJIE,
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BBITIOJIHSIOIIIEM POJIb ICTOYHHKA CBETA
U UHMepNpemupo6ams OITy4YCHHbIE
pE3YIbTaTHIL
Onpedensams yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIIAEMOM CBETOIMO/IC
(TOK BO3BHUKAET TOJBKO MPH OCBEILICHUU
€ro CBETOAMOJIOM C JIUHOM BOJIHBI,
MEHBIIIEH WX PAaBHOM JJIMHE BOJIHBI,
Ha KOTOPYIO pacCUUTaH OCBEIaeMbIi
CBETOJIUON).
Hcnonvzoeams CBETOANOIBI PA3HBIX
1IBETOB (KpacHbIE, 3eJICHbIC U CUHHUE),
7a00paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETD.
Pewams 3amaun Ha poroaddext

Uroro no pazaeny 5

OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME
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