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MNOACHUTEJIBHASA 3AIIMCKA

Hacrosiast paboyast mporpaMMa Kypca BHEYPOUHOH JesITeNbHOCTH «OCHOBBI
(bU3MYEeCKOro MKCIIEpUMEHTa» (Jajiee — mporpaMma) paspaboTaHa B COOTBETCTBUU
¢ TpeboBaHUAMHU (eaepalbHOr0 TOCyAapCTBEHHOr0 0Opa3oBaTEIbHOIO CTaHJApTa
cpennero obmero ooOpasoBanus (mamee — PI'OC COO) [1, 2] u HampaBiieHa
Ha OpraHM3aluio o0yueHUs B (PU3UKO-MAaTEeMaTHYECKOM MpOQuiie B COOTBETCTBUU
c TpeboBaHUsAMHU (eaepanbHOM 00pa30BaTEIbLHON MHPOrpaMMBbl CPEIHEro OOIIETo
obpazoBanwms (POIT COO) [3].

Peanu3zanus nporpaMMbl MOKET COACHCTBOBATH TOCTHKEHUIO 00YUYaIOTUMHUCS
IIaHUpyeMbIX  pe3ysbTaToB  ocBoeHuda DOII COO, pa3BUTHUIO JUYHOCTH
oOydaromuxcsi, (OPMUPOBAHUIO U YAOBIETBOPEHUIO HX COIMAIHHO 3HAYMMBIX
UHTEPECOB U TNOTPEOHOCTEH, camopeain3alud OOydyaroluXcs 4Yepe3 ydyacTHe
BO BHEYPOUHOU JAesTeIbHOCTU. OTHON U3 BO3MOXKHBIX (DOPM peann3aluny MporpaMMbl
ABNsIETCS  KpyXoK. [Iporpamma MoeT peann3oBbIBaThCs 00pa3oBaTENbHOM
OpraHM3alyel CcaMmMOoCTOSTENbHO JIMOO Ha OCHOBE B3aUMOJEWUCTBUS C JPYTHMMHU
OpraHMU3alUsIMH, OCYLIECTBIISIOIIUMU 00pa30BaTENIbHYIO AESTEIbHOCTb.

[IporpaMmma Kypca BHEYpouHOM JesTenbHOCTH «OCHOBBI (PU3UUECKOIO
JKCIEPUMEHTa» NIpeAHa3HadeHa 1 peanmsaumu B 10-11 xiaccax m HampaBieHa
Ha  JOCTWXXEHHE  COOTBETCTBYIOIIMX  PE3yJIbTaTOB,  C(HOPMYJIHPOBAHHBIX
B (denepampHON paboueld mporpamMMe 10 ydeOHOMY TipenMery «Duszmka
(yrmyOneHHBINH YPOBEHB).

[Tpu u3yueHun Gu3KUKN Ha yriyOJEHHOM YPOBHE peasln3alysl 3TUX NPUHIUIIOB
0asupyercsd Ha HCIOJIb30BAHMHM CAMOCTOSITEIBHOIO YYEHHYECKOrO 3KCIIEPUMEHTA,
BKJIFOYAIOLIETO, B TOM 4YHCle, paboThl (u3nyeckoro mnpaktukyma. llpu s3tom
o/l paboTaMu MpakTUKyMa MOHHUMAETCS CaMOCTOSITENIFHOE HCCIEOBaHNE, KOTOPOE
IPOBOAUTCA IO PYKOBOJACTBY CBEPHYTOro, 00O0OIIEHHOro BuAa 0O€3 MOLIAroBoOii
UMHCTPYKUUHU. B pe3ynbTate obecrnieunBaeTcsi OBlIaJeHUE 00YUYaroIUMHUCS YMEHUSIMU
IIPOBOJUTH NPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEI0BATh B3aUMHBIE 3aBUCUMOCTHU
IBYX (U3NYECKUX BEIMYMH M OCYIIECTBISATH IOCTAHOBKY OIBITOB IO IPOBEpKE
NPEI0KEHHBIX TUNOTE3. Bece 3T0 crmocoOCTBYET NOCTHIKEHHIO OJHOW M3 OCHOBHBIX
nened u3ydeHus (pU3MKU Ha YpOBHE CpeAHEro oOuiero oOpa3oBaHUsl — OBJAJCHUIO
0o0y4JarIMMHUCS METOJaMU CaMOCTOATEIbHOTO IUIAHUPOBAHUSA M IPOBEICHUS
bu3NYECKUX IKCIIEPUMEHTOB, aHAIIM3a U UHTEPIIPETalnyi HH(HOPMAIIH, OTIPEICTICHHS

AJOCTOBCPHOCTH ITIOJIYUYCHHOI'O pC3yJIbTaTa.



AKTYyallbHOCTh ~ peajM3allid JaHHOW  NpOrpamMMbl  OMNPENENSETCS TEM,
YTO €€ OCBOCHHE TMO3BOJSET OOyYarolMMCS Ha TPAKTUKE O3HAKOMHTHCS
C pa3IUYHbIMU (PU3UYECKUMHU SIBICHUSIMH, SKCIIEPUMEHTAIBHO M3YUYHUTh Pa3IUyHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh
UMEIOIINECS U TPHOOPECTH HOBBIE NMPAKTUUECKUE YMEHHUS W HABBIKM B O0JIACTH
IUIAaHUPOBAHMS, MOJTOTOBKH, IPOBEICHUS, aHAJIM3a U MHTEPHPETALNH (PU3HUECKOTO
DKCIIEPUMEHTA.

[Iporpamma naer oOydaromMMCS BO3MOXKHOCTb NPHOOPECTH MPaKTUYECKHA
OTBIT PabOTHI ¢ TaOOPATOPHBIM 000PYAOBAHUEM, OBJIA/IETh KOHKPETHBIMU MPUEMaMHU
UCCIIEIOBATENbCKON  JIEATENbHOCTH HAYMHAIOUIET0  (PU3MKa-dKCIEPUMEHTATOpa,
c(OpMHUPOBATH HABBIKM OLICHKH MOIPEUIHOCTEN PE3yIbTaTOB U3MEPEHUS PUBUUYECKUX
BeauunH. Peanmuzanus mporpamMmbl  co3maeT  ycloBUS Ui (hOPMHUPOBAHMS
y 00y4arommxcsi HeCTaHAapTHOTO KPEaTUBHOTO MBIIIICHUS, COACHCTBYET Pa3BUTHIO
WHANBUAYAIBHOCTH  CYXJIEHUH, (DOpPMHpPOBAHHIO  KyJIbTyphl  OOOCHOBAHHS
COOCTBEHHOTO MHEHHUS 1 CBOOO/IBI €T0 BBIPAKECHHUS.

[TporpaMmma MoOXxeT ObITH BOCTpeOOBaHAa OOYYarOIIMMHUCA, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YIITyOJIEHHOMY U3YYCHHIO (PU3UKU U MAaTEeMAaTUKH, TOTOBSITCS
K YYaCTHUIO B OJJUMITHAAX IMIKOJIBHHUKOB 10 (PU3KKE, B paMKax KOTOPBIX MPEAYCMOTPEH
MPAKTUYECKUN TYP.

[IporpamMma mpecneayer He TOJBKO 00pa30BaTENbHBIE, HO U BOCIUTATEIbHBIC
LEIM, IIOCKOJIBKY COOTBETCTBYET MJEE DOKOJOTM3alMu W HAECE NPUKIATHOU
HAIIPaBJICHHOCTH, KOTOpBIE, B YHUCIIE APYIMX HJACH, NOJIOKEHBI B OCHOBY Kypca

¢u3uku, nzygaemoro Ha crynenu COOQO.

BapuaunTtsl peajiuzauuu nporpamMmmsl 4 GopMbl IPpOBeIeHUS 3aHATUHN

Peanuzanuss mporpaMmbl  OpEANojiaraeT COYETaHWE pPas3uyHbIX  (HopMm
IpynmnoBoil paboThl (CAylIaHUe JEKIUM, TUCKYCCHsS, MOHTAX JKCIEPUMEHTAIbHBIX
YCTaHOBOK, MPOBe/IcHNE (PU3NUECKUX U3MEPEHUM O] PYKOBOJICTBOM IMPEINOIaBATENS)
U WHIUBUIYaTbHOH pPaOOTHI (BBIMTOJIHEHHE CAMOCTOSTEIBHBIX pPaboT U paboT
MpaKTUKyMa, 00pabOoTKa M HHTEpIIpeTaus pe3yiabTaToB (HU3MUYECKUX WU3MEPEHUA).
Hcnonp3oBanne Takux GopM padOTHI TOMOTAET Pa3BUBATh Y OOYJAFOIINXCS, C OJTHOM
CTOPOHBI, HAaBBIKA BOCHPUSITHS HOBOW HMH(POpMalUU TPU Pa3IUUHbIX (opmax
€€ NmoJayu, a C JIPyroml CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIBHOCTh U TBOPUYECKOE

Hayvano. B OcJIOM pcain3alus I[&HHOﬁ nporpamMmbl  OOJIDKHA IIOJIOKHUTCJIBHO



CKa3bIBaThCS KaK Ha aKTyalu3allid 3HAHUW, YMEHHUA U HABBIKOB OO0YyYarOIIUXCS
B paMKax UX MpeanpodeccuoHaIbHON TEXHOIOTMUYECKON (MHKEHEPHO) MOATOTOBKH,
TaK M Ha COIMATbHOM (POPMUPOBAHUY JIMYHOCTH O0yIAFOIITHXCA.

[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKaxX KOTOPBIX MPETyCMOTPEHBI
Takue GopMbl padoT, KakK JIEKIIUH, CAMOCTOATENbHbBIE PAOOTHI U PabOTHI MPAKTUKYMA.
B xome caMocTosATenbHBIX pabOT OOydwaromyecs MoJ KOHTPOJEM IMpPernoaaBaTess
3aKPEIUISIIOT HOBBIC 3HAHUS, OTPA0ATHIBAIOT OIpE/IeNICHHbIC YMEHUSI U HaBBIKU. PaboThI
MpaKTUKyMa  TOJPa3yMEBAaIOT  CAMOCTOSITEIBHOE  pEIICHHE  OOyYaroIIMMUCS
HKCIIEPUMEHTANBbHBIX (DU3MYECKUX 3a7ad. TemaTuka pabOT MpakTUKyMa U TMOPSIOK
WX CJIEJIOBAHUSI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUECKOT0 IJITAHUPOBAHUS PeiepaibHON
paboueii mporpaMMsl o yaeOHOMY npenmety «Puznkay (yriyOJeHHbI YPOBEHB).

[Iporpamma paccuMTaHa Ha pealu3alii0 B TEUEHHUE JBYX JIET OOydeHHUs
B 10-11 kyaccax mpu NMpoOBEAECHHM 3aHATHN OJWH pa3 B Hexeno odbeMoMm 1 yac
kaxaoe. [lo ycMOTpeHUWIO ydWTeNs TOPSIOK CJIACAOBAHHS 3aHATHNA MOXKET OBIThH
W3MEHEH, 2 HEKOTOPHIC MOTYT OBITh NCKITIOUCHBI.

JlomyckaeTcst peanu3alys 4aCTH MpOrpaMMbl B TEYEHHUE OJTHOTO Y4eOHOT0 rojia —
utst oOydaromuxcs Toybko 10-ro wim tosbko 11-ro kmacca. OmHAKO B 3TOM Cilydyae
npu padote ¢ obyuarommmucs 11-ro kimacca peKOMEHAYeTCsl HAaYMHATDh M3JI0KEHHUE
y4eOHOro Marepuana C TPOBEJCHUS 3aHSATHUN, HAIMpPaBICHHBIX Ha OCBOCHUE
00yJaroMMuCcs OCHOBHBIX IIPUEMOB U METO/I0B 00PaOOTKH PE3yIbTaTOB (DU3NUECKUX
U3MEPEHU W OIEHKU morpemHocted. s 3Toro pexomenayercs: 1) mpoBecTu
B kiyacce 3ansatust Ne 1, Ne 3 u Ne 5 u3 mporpammer 10-ro kiacca; 2) 3agaTh Ha I0M
BhITIOTHEHUE 3aaHuii Ne 2, No 4 1 Ne 6 u3 mporpammsbl 10-ro kiacca; 3) B fajibHEHIIIEM
ciengoBaTh mporpamme 11-ro kiacca, UCKIIFOUMB U3 HEE, IO YCMOTPEHUIO YUUTEIs,
Kakue-1u00 Tpu 3aHsaTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3MoxkHO Takxke ocBoeHHE oOydaromumucs 11-ro kiiacca mojgHoN mporpaMMbl
IIPY YCJIOBUH TPOBEICHUS 3aHATHH JIBa pa3a B HEACIIO 00hEeMOM 2 Jaca Kaxaoe.

Psan pabGor mpakThkymMa (Ha YCMOTpPEHHE YYHUTENS) MOXKET OBITh 3aJaH
oOydJarormuMcss Ha JOM IS CaMOCTOSITEIIBHOTO BBIMTOTHEHHUS C TOCIICTYIOITIM

KOHTPOJICM U O6CY)KI[CHI/I€M ITOJIYYCHHBIX PC3YJIbTATOB.

B3aumocBsa3s ¢ genepanbHoil padoueii nporpaMMoi BOCIIUTAHUSA
[Iporpamma pa3spaboTaHa ¢ y4eToM peKOMeHJanui QeaepanbHOil paboueit
MPOrpaMMbl BOCHIUTAaHUSA. B 4aCTHOCTH, OHA YUMTHIBAET MCUXOJIOTO-IIEAATOTUYECKUE

0COOCHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUHU 00yUYaAIOIITUXCSL.



[Iporpamma COOTBETCTBYET TaKUM IEJAM BOCIUTAHHUS OOydarOUIHXCH,
KaK pa3BUTHE JINYHOCTH, CO3/IaHUE YCIOBHM JJII CAMOOIIPEICTICHHS U COLMATN3AIIH,

[Tporpamma  cOmEHCTBYET pEIICHUIO CIEAYIOIMIMX  33Jad  BOCIHUTAaHUS
OoOyyarolMXcs: YCBOEGHUE 3HAHUM, HOPM, JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaauIuii, KOTOPBIE BBIPAOOTANIO pOCCHIICKOE O0IIeCTBO; ((OPMHUPOBAHHE U PA3BUTHE
JUYHOCTHBIX ~ OTHOIIEHMA K OTHUM HOpMaM, ILIEHHOCTSM; MpHOOpETeHne
COOTBETCTBYIOILIETO 3TUM HOpMaM, IEHHOCTSIM, TPAIULUSAM COLIMOKYJIBTYPHOIO OIIbITA

NOBEJICHUS, OOILEHUS, MEXJIMYHOCTHBIX U COLUAIbHBIX OTHOIICHUW, PUMEHEHUS
NOJYYEHHbIX  3HAHWM;  JOCTM)KEHHE  JIMYHOCTHBIX  PE3YJIbTATOB  OCBOCHHUS
001eodpazoBaTenbHON IporpaMmel 1o ¢usuke B coorBeTcTBUU ¢ DI'OC COO.

[TporpamMmMa COOTBETCTBYET CJIETYIOIIUM OCHOBHBIM HAITPABJIICHUSM BOCIIUTAHUSL.

1) TpynoBoe BocnuTaHHE — BOCHUTAHHME YBAXKEHUS K TPYAY, TPYIAIIMMCS,
pesynbraTaM TpyJaa (CBOEro M JApyrux JroJeil), OpuUeHTalMs Ha TPYIOBYIO
NeSITENIbHOCTb, NOJTyYeHue npogeccun, JUYHOCTHOE CaMOBBIPaKEHUE
B TPOAYKTHMBHOM, HPABCTBEHHO JIOCTOWHOM TpYyJI€ B POCCHICKOM OOIIECTBE,
JOCTMKEHHE BBIIAIOMINXCS PE3yJbTaTOB B MPOGECCHOHATBHONW EATEIhHOCTH.
[leneBbIMU OpHEHTHpPAMH SIBISIOTCA: (OPMUPOBAHHUE OCO3HAHHOW TOTOBHOCTH
K TOJYYEHHUIO MPO(ECCHOHAIBHOIO 00pa30BaHUs, HENPEPHIBHOMY OOpa30BaHHUIO
B TEUEHHUE XU3HU KaK YCIIOBUIO YCIEHIHOM NpO(ecCHOHANBbHON U OOILECTBEHHOM
JeSTeNbHOCTH, TOHUMaHUE cHenu(uKyd camooOpazoBaHuss W MpodhecCHoHATBbHOM
CaMOTIOATOTOBKM B HMH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTMYECKOM  OOIIECTBE,
TOTOBHOCTU YYHUTHCSI U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPHEHTUPOBAHHOCTH
Ha OCO3HaHHBIA BBIOOP cdeprl MpodeccuoHaNbHON TPYIOBOM JEATEIBHOCTH
B POCCHUIMCKOM OOILIECTBE C yYETOM JIMUHBIX KU3HEHHBIX [IJIAHOB, HOTPEOHOCTEN CBOEH
ceMbH, o01IecTBa.

2) DKoJ0oruueckoe BOCIUTaHUE — (POPMHUPOBAHUE HKOJIOTMUYECKON KyJIbTYpBHI,
OTBETCTBEHHOTI'0, OEPEKHOI0 OTHOLIEHUS K MPUPOJE, OKPYKAOILIEH Cpesie Ha OCHOBE
POCCUHCKHMX TPaJAWLMOHHBIX JYXOBHBIX II€HHOCTEH, HABBIKOB OXpaHbI, 3alllUTHI,
BOCCTAHOBJICHHSI TIPUPOIBI, OKpyKaromen cpenbl. LleaeBsiM OpUEHTHPOM SIBISIETCS
OCO3HaHHE HEOOXOIMMOCTH MPUMEHEHUS 3HaHHsI €CTECTBEHHBIX U COLIMAJIbHBIX HAYK
JUISL pa3yMHOro, OEpeKIMBOrO IPUPOAOIOJIB30BaHUS B OBITY, OOLIECTBEHHOM
IPOCTPAHCTBE.

3) LlenHOCTH HAYYHOT'O IO3HAHMSI — BOCIIMTAHUE CTPEMIICHUS K TO3HAHUIO ce0sl

H OpYIrux JHOIIGI‘/'I, IIpUpoOAbl U O6HICCTB21, K IIOJYYCHHIO 3HaHHﬁ, Ka4CCTBCHHOI'O
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o0pa3oBaHMs C Y4€TOM JMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.
[leneBbIMU OpUEHTHpPAMHU SBISIOTCSA: (OPMUPOBAHHUE MACSITEIHFHO BBIPAKEHHOTO
[IO3HABATEJIbHOTO HHTEpeca B 00JacTh (U3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, MOCTHXKEHHI; MOTyYeHUEe MPEJICTABICHU O COBPEMEHHON Hay4YHOM
KapTUHE MHpPA, O JOCTH)KCHHMSIX HAyKHM U TEXHUKH, O 3HAYEHUU HAyKU B KU3HU
poccuiickoro oOImecTBa, 00ecredeHnn ero 0e30MacHOCTH; MPUOOPETEHHE HABBHIKOB
KPUTHUUYECKOIO MBIIUICHUS, OINpEAENCHUs] JOCTOBEPHONM HAyyHOW HHPOpMAIUH
U KPUTUKM AaHTHUHAYYHBIX MPEJICTABICHUN; pPA3BUTUE U NPUMECHEHUE HABBIKOB
HAOJMIOJICHUs,, HAKOIUIEHMS M CcHUCTeMaTu3aluuu (PaKTOB, OCMBICICHHUS OIIbITa

B GCT€CTB6HHO-Hay‘lHOI>’I obmactu ITIO3HAaHUA, HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH.

Oco0eHHoCTH Pa0dOTHI YUHMTEJIS 10 POrpaMmme

[lpy peanuzamuu AaHHOW MpOrpamMMmbl 3aJaya YUHUTENS COCTOMT B TOM,
4yTOOBl CO3/1aTh YCJOBHUS JUISI YCBOGHMsS OOyYarOIIMMMCS HOBBIX 3HAHU,
npuoOpeTeHUs] WMU HOBBIX YMEGHHH W 3aKpPEIUICHUS HABBIKOB, HEOOXOIUMBIX
JUTS TIpOBEIeHUST (PU3MUYECKUX SKCTIEPUMEHTOB U aHAIM3a MOTYYCHHBIX PE3YJIbTATOB.

Jlis pemieHuss STOM 3aJayd HEOOXOAMMO Haidudue B KaOuHeTe (U3HKH
000py/OBaHUs, KOMIUIEKTYIOIIUX M PaCXOJHBIX MAaTepUajoB, TPEOYIOLIUXCA
JUI TIPOBEIEHHSI CaMOCTOSATENBHBIX paboT M pabor mpakTtukyma. IlepeueHb
mpemiaraeMeix  pabor  chopmMupoBaH TakuM  oOpa3oM, UYTO  IMOATOTOBKA
K WX TMPOBEACHHI0O HE JODKHA BBI3BIBATH CYIICCTBEHHBIX 3aTPYAHCHHHA —
BCE HEOOXOIMMOE ISl pead3ali MPOTPaMMBbl, Kak MPaBWIO, JHOO0 HAXOIUTCS
B KaOuHeTe Pu3uku, TMO0 JOCTYITHO B TOBCEAHEBHOM OBITOBOM OOMXOJIE.

[lepen HauanoM 3aHATUH YYHUTETHO PEKOMEHIYETCS CaMOCTOSATEIBHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3a/laHUsl, CAMOCTOATEIbHBbIE PabdOThI U PabOTHI
NPaKTUKyMa, KOTOPbIE TOJKHBI Oy IyT BHIMOIHATE 00yYaromuecs. ITO JaCT YYUTEIO
BO3MOXKHOCTb HE TOJBKO BBIIBUTb BO3MOXKHBIE TEXHUYECKHE IPOOJIEMBI,
HO W TIOJYYUTh KOHTPOJIbHBIE PE3yJbTaThl U3MEPEHUNH U UX 00pabOTKU, KOTOpHIC
NOHAMO0ATCA ISl JalbHEUINe TPOBEPKH MPABWIBHOCTH BBIMOJIHEHHUS pPaloT
00yJarOIMHUCS.

[TockombKy OJHMM W3 TJABHBIX PE3yJIbTaTOB PAOOTHl yUUTENs] B paMKax
BHEYPOUHOM J1€ATEIbHOCTH SIBISIETCS TUYHOCTHOE Pa3BUTHE 00YUAIOIIUXCS, YUUTEIIO
PEKOMEHyeTCsl TIPH TPOBEACHUM 3aHATUN IO MPOTrpaMME AKTUBHO y4acTBOBATh
B JCATENPHOCTH OOYYalOIIUXCS, KOHTPOJUPOBATH XOJA  BBITIOJHEHUS HMH

OKCIIEPUMEHTAJIBbHOW pPAa0OTHI, HAMpaBIsATh W KOPPEKTUPOBATH UX JCHCTBUS,
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CBOEBPEMEHHO  yKa3blBaTh Ha  OIIMOKM W  HEJOYEThl,  IOJCKa3bIBaTh
U JIEMOHCTPUPOBATh MPABUJIbHBIE CHOCOOBI BBIMIOJHEHUS MPAKTUYECKON paboTHhl,
o0CyXJaTh MPUYMHBI U BO3MOXKHBIE TOCIECTBUS JOMyCKaeMbIX OmMOoK. Bo Bpems
3aHATHH ~ HEOOXOAMMO  TOAACPKUBATh  JOOPOXKENTATEIBHYIO aTMocdepy
COTPYIHHYECTBA.

Yaurenro cleayeT Y4YMTBIBaTh, YTO JIOTMKAa OCBOEHHUS IPOTPaMMBI
IpeanoiaraeT Mocjie0BaTeIbHOE M3YYEHHE MaTepuaja — CHadaja o0ydarouiuecs
JOJKHBI OCBOUTH 0a30BbI€ MPUEMBI U METOJbI IPOBEACHUS (PU3NUECKUX U3MEPEHUN
U 00pabOTKU MOJIy4aeMbIX PE3YyJbTaTOB, a YXKE 3aT€M MPUMEHATh UX Ha MPAKTHUKE
[0 CXEME «OT MIPOCTOro K cliokHOMY». IloTomMy mpumepHas cxema IpOBEICHUS
3aHATUHN TIO0 TPOTPaMMe MOKET OBITh CIIEAYIOIIEH:

1) oOBsICHEHHE TEOPETUUECKOT0 MaTepHaa 1o TEME;

2) TOArOTOBKAa K BBINOJIHEHUIO CAMOCTOSTENbHOM padOThl WM PadOThI
OpaKTUKyMa — OOCYXJIE€HUE 3aJjaHMsl, YCTPOIMCTBA IKCIIEPUMEHTAIBHON yCTaHOBKH,
HEOOXOJUMOr0 TEOPETHUECKOr0 Marepuajia, IPUEMOB U METOJOB  MPSMBIX
SKCIIEPUMEHTAIBLHBIX U3MEPEHUH, CIOCOO0B X 00paOOTKH U OIICHKH MOTPEITHOCTEH
WU3MEPEHU;

3) mnpoBeneHHUE CAMOCTOATEIbHOU pabOThI UM PabOTHI MPAKTUKYMa, KOHTPOJIb
IPAaBUJIBHOCTH MTPOBEJICHUS U3MEPEHMUI;

4) oOpaboTka  TOJYYEHHBIX  OKCHEPUMEHTAJbHBIX  JAHHBIX,  OLEHKa
MIOTPELIHOCTEM;

5) obcyxaeHue pe3yabTaToB 0OpabOTKM MOJIYUYEHHBIX SKCIIEPUMEHTATIBHBIX
JAHHBIX U MTPOBEPKA WX MPABUIHHOCTH.

B ciydyae HexBaTKu BpeMEHHU Ha PeaTu3aliio B Kilacce MyHKTa 4 JTaHHOU CXEMBI
PEKOMEHAYETCSI  MPEUIOKHUTh  OOYYaIOUIMMCSl  BBIMIOJHUTH  COOTBETCTBYIOIIHE
JIEHCTBUSL JOMa, a MYHKT 5 peann3oBaTh B Hayayie CICAYIONIEro 3aHsITHS,
au00 TpOBECTH HEOOXOAMMBIE OOCYXKACHHS C OOYy4YalONUMHUCS B TOPSIKE

WHJIMBUAYaJIbHOU PaOOTHI.



COJEPKAHUE KYPCA BHEYPOUYHO JESTEJALHOCTH
«OCHOBBI ®U3UYECKOT'0 DKCITEPUMEHTA
(PU3NKO-MATEMATHUYECKHI IPO®WIID)»

10 KJIIACC

3anstue 1. IlorpemiHocTH B 3KCIIEPUMEHTE

Jekyua «llorpemHocT mnpsAMBIX U3MepeHHi». OOcyxaaercsa mpupona
BO3HUKHOBEHUS ITIOIPEIIHOCTEN, METOABI X MUHUMHU3ALUU U OLICHKH.

Jekyua «llorpemtHocTH KOCBEHHBIX H3MepeHHi». OOCyXAaroTcsi METOAbI
Y IIPUEMBI OLIEHKH MOTPENTHOCTEN KOCBEHHBIX N3MEPEHHUM.

Hcnonvzyemvie mamepuansi: [4], gacts 1.

3ansTue 2. OueHka NorpemHocTel NPAMBIX U KOCBEHHbIX H3MepeHU
Camocmoamenvrnan paboma «O1ieHKA NOTPENTHOCTEN KOCBEHHBIX U3MEPEHUI

IO pe3yJbTaTaM MPSMbIX U3MEPEHUI.

3ansatne 3.  Ycpeanenme — m3Mmepenmil.  CuyyaiiHasi ~— MOTrPeNIHOCTb.
KunemaTudeckne usmepeHus

Jekyua «CiydaitHple TOTPEIIHOCTU». B COOTBETCTBUU C YPOBHEM MOATOTOBKHU
00y4Jaronmxcs U JOCTYITHBIM 000PYy/I0BaHUEM MOKET OBITh MPOBEACHA OJIHA U3 JIBYX
paboT mpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEJIHIO CKOPOCTh
JIBUKEHUS 3€PHBIIIKA TIIIEHa B OYTHIIKE C BOJIOH.

Obopyoosanue. 1lmeHo, HaNOJHEHHAs BOJOH IUIACTUKOBass OYyTHIIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JITUHEIKA.

Kpamrxoe onucanue pewenus. IlpoBomuTcs cepus  SKCIEPUMEHTOB
10 U3MEPEHHUIO C IIOMOIIBIO CEKYHI0MEPa BpEMEHH IPOXO0KICHHUS 3ePHBIIIKOM TIIIICHA
B TOJIIE BOABI HEKOTOPOTOo (PUKCHUPOBAHHOTO PACCTOSHUS BJOIh BEPTHKAIH.
Briuucnsiercsi cpemnee Bpemsi  JABWKEHHS 3epeH. PaccuuthiBaeTcs  cpemHsis
YCTaHOBUBIIASICS CKOPOCTh 3TOTO ABMKEHUS. OIEHUBAETCS MOTPEITHOCTb.

Onucanue cxodicetl pabomvl NPAKMUKYMA: BCEPOCCUHCKAs OIMMIIHAAA

IIKOJLHUKOB 0 (pu3nke, pernoHanbHbii 3Tan 2023 r., 3agava «IlmeHo u BA3KOCTHY»

[9, 10].



Ilpakmuxym Ne 2

3aoanue. CobepuTe YCTaHOBKY JJis 3allyCKa IlIapuKa B MOJIET ¢ HEKOTOPOM
BBICOTHI C (DUKCHPOBAHHOW TOPH30HTAJIBLHOM HaudajbHOW CKOpOCThIO. MccmemyiiTe
3aBUCUMOCTh BEPTUKAIBHOW W TOPU30HTAJIBHOM KOOPJAMHAT IIaphKa IIPU IIOJIETE.
Ornpenenute CKOPOCTH IIapUKa B HaYaJIe MoJieTa.

Obopyoosanue. CTanpHON WIApUK, IIYCKOBOE YCTPOMCTBO  (OTPE30K
ATFOMMHUEBOTO PO, MAarHUT HEOJMMOBBIM, JIBa CTaJbHBIX IIapHKa), IITATHB
C JIanKkoi ¥ My(TO, MaJIsIpHBIN CKOTY, pyJieTKa, KOMUpOBaIbHAs Oymara.

Kpamroe onucanue pewenus. OcymecTBisercs cOOpKa IMyCKOBOW yCTaHOBKH.
[IpoBoauTCsl cepusi SKCHEPUMEHTOB MO 3alyCKy IIApHKA B IOJET U HU3MEPEHHIO
KOOPJAMHAT TaJIeHUsI IIaprKa OTHOCUTEIBLHO TOUKH cOpoca. I1o momydeHHbIM JaHHBIM
pPacCUMTBHIBACTCS HavyalbHasi CKOPOCTh MOJIeTa IIapuKa.

Onucanue cxooxcell pabomvl NpaKMuKyma: MEKIYHApOIHAS OJUMITHAAA

10 PKcrepuMeHTanbHol dusuke 2021 r., 3amaya «lymxka» [11].

3ansTue 4. IIpocreiimme reomeTpuiecKkre M3MepeHHs

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTHIO TOJIIMHY IMPOBOJIOKH
Y BHEIIIHUI THaMETP UTJIbL, IUIONIA/Ib HAPUCOBAHHOM Ha JIncTe OyMaru purypsl, 00bem
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. IlpoBonoka, urjia ot mOpuia (CO CTOYCHHBIM OCTPHUEM),
n300pakeHne (Urypbl CI0XKHOW (OpMBI Ha Pa3IMHOBAHHOW KBajapaTaMu Oymare,
JIEPEeBSHHBIN OpYCOK, TMHEWKA, M TaHTCHITUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBoasSTCAa M3MEPEHUsT TOJIIUHBI TPOBOJIOKHU
MeTonoM psinoB. [IpoBoauTCS M3MEpeHUe quaMeTpa UIJbl METOJO0M MPOKATHIBAHUS.
[IpoBouTCcs U3MepeHue miomaau GuUrypsl METOIOM TO/IcUeTa TUIOMIAAH O KJIeTKaM
ceTkH u3BecTHOro mara. [IpoBoaurcs uaMepenue rabapuToB Opycka U BBIUYKCIICHUE
ero obbema. OlleHMBAETCS TOTPEIIHOCTh H3MEPEHHBIX BeauuuH. I[IpoBoauTcs

IIPOBCPKA IIPABUJIBHOCTH U3MCPCHHA JUaMCTpPa UIJIbI C IIOMOIIBIO IITAHI'CHIIUPKYJIA.

3ansaTue S. I'padpuxku 3KcnepMMeEHTAJNBHBLIX 3aBUcMMoOcTeil. ['paduueckas
00padoTKa TaHHBIX
Jexkuua «Odopmiienne TpaduKOB SKCIEPUMEHTAIBHBIX  3aBUCHMOCTEH.

['padpraeckas 00pabOTKaA TAHHBIX.
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OO6cyxnaroTcs OCHOBHBbIE TpaBuia OGOpMIICHHS TpapUKOB 3aBUCUMOCTEM
(bu3MYEeCKUX BEIMYUH JAPYT OT ApyTa.

Camocmosamenvnaa paooma «lloctpoeHue rpaduKOB B COOTBETCTBHUHU
C M3YYCHHBIMH MMPABUIIAMH C UCIIOJIb30BAHUEM TOTOBBIX TAOJHII C TAHHBIMI.

Hcnonvzyemvie mamepuanvl: METOAUYECKHE pekoMeHaanmu lLleHTpanbHoi
MPEIMETHO-METOIMYECKOM KOMUCCUM 110 OIICHMBaHUIO OQGOpMIICHUS T'papuKOB

Ha MPAKTUYECKUX Typax BCEPOCCHUICKON OJMMITHAIBI IIIKOJILHUKOB 10 (usuke [12].

3ansaTue 6. O0padoTKa HeIMHEHHBIX 3AaBMCHMOCTEH: JHMHeapu3auus, MOJACYeT
IJIOIIAAH M0 rPagUuKOM, NOCTPOEHHE KACATeJIbHBIX K rpaguKy

Jekuyua «Jluneapuzanns SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH W Jpyrue
rpadgudeckue crocoOsl 00padOTKH JaHHBIX).

OOcyxpmaeTcss  METON  3aME€Hbl  IMEPEMEHHBIX  MNpU  JIMHEAPU3ALMH
HKCIEPUMEHTAIbHBIX 3aBUCUMOCTEH. OOcCyxknaercs (pU3MUECKUl CMBICH IUIOUIaaN

o1 rpauKoM U yriaoBoro ko3¢ uilueHTa KacaTelbHON K rpaduKy.

3anaTne 7. WM3mepeHme 3aBHCHMOCTH KOOPAMHATHI TpPaHMIbI 00JIaCTH
HAMOKAaHUS OT BpeMeHu. JInneapuzauus 3aBUCUMOCTH

Ipakmukym

3aoanue. BeipexbTe U3 OyMakHOU candeTku JeHTy JiauHoi 30 cM 1 UpUHON
2-3 cM. OmycTuTe KOHel 0yMa)KHOM JIEHTHI B BOJLY U BKJIIOUUTE ceKyHaomep. M3yuure
3aBHCHUMOCTh KOOPJMHATHI TPAHUIBI 00JIaCTH, TIPOMUTABIICHCS BOJIOM, OT BPEMEHHU.
Omnpenenure XapakTep TOU 3aBUCHMOCTH.

Obopyoosanue. Cexynaomep, OymMakHbIe candeTku, pysieTka, damka [lerpu.

Kpamxoe onucanue pewenus. CTaBUTCS ONBIT O H3YYEHUIO JBWXKCHUS
TpaHUIlbl HaMOKaHWs OyMakHOW candeTku. Mcmonp3yercs 3ameHa MEepeMEHHBIX
JUIs JIMHEapu3allud 3aBUCUMOCTHM U IIOCTPOEHHUS JMHEMHOro rpaduka, KOTOPBIH
BIIOCJIEICTBUM MO3BOJIAET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomul npaxmukyma: [5], 3amaua Ne 32 «Hamokanwue

TKaHW».

3ansTue 8. U3yuyeHue ynpyroro rucrepe3uca
Ilpakmukym
3aoanue. 3aKkpenuTe C TOMOIIBIO 3aKMMa JIMHENKY Ha ctouie. [[poaeHbTe 1y)KKy

3aKuMa B KOJIBIIO OaHKOBCKOM PC3UHKHU. 3aI_IGHI/IT€ KPIOYKOM JHUHAMOMCTpPaA KOJIBIIO
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pe3uHku. M3MmepbTe 3aBUCHMOCTH JUIMHBI PE3UHKU OT PACTATUBAIOIICH CHIIBI
pu Harpy3ke (pactsbkeHuH) u pasrpyske. [IpoBenure nsmepenus ¢ marom B 0,5 H,
IpU Ka)XJ10M U3MepeHuu aenaire 3aaepxky B 30 c. [loctpoiite rpaduk nzmepeHHoN
3aBUCUMOCTH, ONHUIIMTE €€ Xapakrtep. CnenmaidTe NPEANOIOKEHHs O IPUYMHAX
HaOI0JaeMO 3aBUCUMOCTH. PaccunTaiiTe, B Kakux npeaenax JeKUT KO3 UIIUEHT
KECTKOCTU PE3UHOBOro Kousblia. Mcrmonb3ys MONy4eHHbIE JaHHBIE, PACCUUTANTE,
KAKYH0 SHEPTHUIO MTOIIOTHIIA PE3UHKA 32 BpEMs IIPOBEACHUS U3MEPEHUN.

Obopyoosanue. JIuneiika, 3aXKUM, JUHAMOMETP C Ipeaenaom m3mepenuit 5 H,
PE3UHOBOE KOJBIO (pe3uHKa AJis1 0AaHKHOT), CEKYHIOMED.

Kpamroe onucanue pewsenus. BeIOTHAETCS ONBIT IO U3YYECHUIO 3aBUCHMOCTH
CWJIBI YIPYTOCTH PE3UHOBOIO KOJbLA OT €ro JUIMHBI IIPU MOCTEIIEHHOM YBEIUYECHHUU
U TNpU TOCTENEHHOM YMEHBLIECHUM pacTsaruBarouieil cuibl. HabmrogaeTrcst siBneHue
yOpYyroro rucrtepesuca. JIBe MOIy4YeHHbIE SKCIEPUMEHTAIBHBIE 3aBUCHUMOCTHU

HAHOCATCA Ha OJUH FpaCI)I/IK. HpOBOI[I/ITCH aHaJIN3 MMOJYUYCHHBIX PC3YJIbTATOB.

3anatue 9. HaxoxkaeHue Macchbl JMHEHKH ¥ WNPUIA ¢ TOMOIUbIO
YPaBHOBeIIMBAHMS pblyara

Ilpakmukym

3aoanue. Onipeaenure ¢ MaKCUMaJIbHOW TOYHOCTHIO MACCY IIINPHUIIA U MACCy
JIAHEHKHU.

Obopyoosanue. llnpuir o6bemom 20 M1, TMHENKA, CTaKaH C BOJIOM.

Kpamroe onucanue pewenus. K KOHIy JUHEHKH, KOTOpash HCIOJIb3YETCS
B KQYeCTBE pblUara, MojBelInBaeTcs mmpuil. MzmepsieTcs 3aBUCUMOCTb KOOPIUHATHI
TOYKH OTIOPHI YPABHOBEIICHHOTO phluara 0T 00beMa BOIbI B mipuiie. [10 momydeHHbIM
JTAHHBIM OTIPEACIIIOTCS Macca IIMPUIIA U Macca JTMHEHKH.

Onucanue cxodxcell pabomvl NPaKmMuKyma: PETUOHAIBHBIA 3Tal OJUMITAA]IBI

uM. J[x. K. MakcBesia o pusuke, 2014 1., 8 kimacce, 3agaya «HenecTpyKTHBHBIN aHATH?3Y.

3ansrTue 10. U3mepenne kodgpGuumeHTa JHEPreTUYECKUX NOTEPh MPH 0TCKOKeE
HIAPUKA OT NOBEPXHOCTH

Ipakmukym

3aoanue. IlpoBenure nccieI0OBaHUE 3aBUCHMOCTH BBICOTBI OTCKOKAa HIApUKA
1ocjie COyJapeHUs C MOBEPXHOCThIO CTOJAa OT BBICOTHI cOpoca. IIpoBeaurte ombiT

M ABYX THUIIOB ITIAPHUKOB. OHpGIICJII/ITC XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. 1lapuk 151 HACTOJBHOIO TEHHHUCA, PE3UHOBBIA NIApUK
«TIOTIPBITYHY, PYJIETKA, MAJIIPHBII CKOTY.

Kpamxoe onucanue pewenus. IIpoBoIUTCA ONBIT MO HU3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCIE COYAApEHUsS C IMOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJa
B 3aBUCUMOCTH OT BbICOTHI cOpoca. I3MepeHus mpoBOASTCS AJis IBYX THIIOB ILIAPHKOB.
JI1si pe3MHOBOrO LIapHKa 3aBUCUMOCTH SIBJIIETCS IPSIMOW MPOIOPLMOHAIBHOCTBIO,
JUIsL 1IapuKa OT HACTOJBHOTO TEHHUCA 3aBUCHUMOCTh HE SBIIETCS TaKOBOM.

OO0cyx)aarTcsa BO3MOKHBIE IPUYMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansaTue 11. OnpenesieHne TEMI0eMKOCTH TBEPAOTO TeJIa

Ipakmukym

3aoanue. OnipeenuTe ¢ MAKCUMaIIbHON TOYHOCTBIO TEIUTIOEMKOCTh IPy3HUKa.

Obopyoosanue. I'py3uk maccoii 50 r, ctakan o0bemom 0,2 J1 ¢ BOJI0M KOMHATHOM
TEMIEPATYpPbl, EMKOCTh C ropsuyell BOAOHM, ABa TEpMOMETpa, can(eTKH, MOJHOC,
HUTb.

Kpamroe onucanue pewenus. ITpoBOIUTCS OMBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3HKa METOJIOM IEPEHOCa €ro M3 XOJOJHOM BOAbl B Tropsuyro. OLeHHuBaeTcs
U3MEHEHUE TEMIIEPATYPhl XOJIOIHOM BOJBI 33 CYET MOJYUYEHHUs KOJUYECTBA TEIUIOTHI

OT I'opA4Cro rpy3uka.

3ansaTue 12. U3mMepeHue Temmneparypbl PyK 3KCIHEPUMEHTATOPA U JAaBJICHHS,
KOTOpPOE MOT'YT CO31aTh €ro JIerkue

Ilpakmukym

3aoanue. 1) Omnpenenute BHYTpeHHee cedeHue TpyOku. I[loacoenunure
K mmnpuiy oobemMoMm 20 M TpyOKy ¢ NOMELIEHHOW B Hee Karied BOJbl. 3aKMUTE
IIMPUI] B JTAJ0HAX U HarpeBaiiTe ero Takum oOpa3oM B TeueHue 5 MuHyT. M3mepbTe
nepeMenieHne Karmi 1o TpyOke. Mcmonmp3ysi monydeHHBIE [JaHHBIC, OILICHUTE
TEMIIEpaTypy pyK 3KcnepumeHTartopa. 2) JlokauTech, Korga MIIPHUI] CHOBA MPUMET
KOMHaTHYIO0 Temneparypy. BayBas Bo3ayx B cBOOOIHBIM KOHEL TPyOKH, W3MepbhTE
NepEMEIICHNE KAIUIM IPY MaKCUMaJIbHOM JABJIEHUU BO3lyXa, CO3JaBa€MOM Ha KOHIIE
TpyOKu. Micrionp3yst moy4eHHbIE JaHHbBIE, OLICHUTE JaBICHHUE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyodosanue. npunr oo6bemMom 20 M1, TpyOka OT WH(GY3UOHHON CHUCTEMBI,

BO/Ia, IMHEIKA, CEKYHIOMED.

13



Kpamroe onucanue pewenus. 1) K mmpuiry oobemom 20 MIT MOCOSAUHSICTCS
TpyOKa ¢ MOMEIIeHHOH B Hee Karuiei Bosl. [lInmpurl HarpeBaeTcst pykamu, u3MepsieTcs
nepeMelnieHne Karmi no Tpyoke. Ha ocHOBe JaHHBIX O CEUEHMM TPYOKH U 0ObeMe
BO3/JyXa B UINPUIE PACCUUTHIBACTCS TEMIEpaTypa pyK OSKCIIEPUMEHTATOpA.
2) Hcnonwp3ys Ty »K€ YCTAHOBKY, SKCIEPUMEHTATOP CO3[AE€T JAaBJICHHE BHYTpPH
cBOOOHOTO KOHIa TpyOku. Kams Bomsl mepememiaerca mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUU OLIEHMBAETCS IABJIEHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
HKCIIEPUMEHTATOPA.

Onucanue cxooiceli pabomuvl npakmuxyma: 1) 3aKIIOUUTENBHBIN 3Tan
BCEPOCCUMCKON OJIMMITAAIBI IIKOJIBHUKOB, 2023 1., 10 kimacc, 3agaua «HaceimeHusli

nap», myHKT Ne 1 [13, 14].

3ausaTue 13. IPppexTuBHBIT KOIPPUUHEHT KECTKOCTH cucTemMbl. OnpeneieHue
MoayJisi FOHra npoBoJioku ¢ nomoubo pbryara. QnpeaesieHue npejgesa ynpyrou
nedpopmanun

Ilpakmukym

3aoanue. Onipeaennure ¢ MAKCUMaIbHOM TOYHOCTHIO MOAYJIb FOHTa MPOBOJIOKH.

Obopyoosanue. 11ITaTuB ¢ AByMs JanKaMy, IPOBOJIOKA, JIMHEWKA JAEpEeBsHHAsS
nuHOM 50 cM, rpy3sl Maccoil o 50 T, 1Ba KaHILIEISIPCKUX 3aKUMa.

Kpamxoe onucanue pewenus. JInHelika NOJIBEIINBAECTCS HA IMPOBOJIOKE TaK,
YTOOBI OJYYHJICA CUJIBHO HEPABHOIUIEUHA pbryar. biikHUN K TOUKE No/IBECa KOHEL
TOPU30HTAJIBHOM JIMHEWKN ONMPAETCS CHU3Y Ha JIanKy mratuBa. K apyromy KoHIy
JIMHEWKU T[IOJBEIIMBAIOTCA Ipy3bl. M3Mepsercs 3aBUCUMOCTb CMEIICHUS KOHLA
JIMHEUKH, K KOTOPOMY IOJBELINBAIOTCS I'PY3bl, OT UX CyMMapHou Macchl. Ha ocHoBe
IIOJIyYEHHBIX JAHHBIX U I€OMETPUYECKUX IIapaMETpPOB YCTAHOBKH PACCUUTBIBACTCS
MoxyJib FOHra npoBoIOKH.

Onucanue cxodiceti pabomst npakmuxyma: [6], 3agayga Ne 9.30.

3ansaTue 14. U3mepenne ko3¢ GuumeHTa MOBEPXHOCTHOIO HATSIZKEHUSI METO0M
OTPbIBA

Ilpakmukym

3adanue. Ilpumymaiite crnoco0® H3MEpEeHUsS CHIIBI, KOTOPYIO TpelOyercs
IPUJIOKUTH K MPOBOJOYHOW paMKe IUIs TOro, 4TOObl OTOPBaTh €€ OT IOBEPXHOCTH
Boabl. IlpoBemuTe OSKCHEpPUMEHT U OLEHUTE KOIPPUIMEHT TOBEPXHOCTHOTO

HaTsKCHUA BOAEI.
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Obopyoosanue. KioBeta mupokast ¢ BOJI0H, MPOBOJIOKA, BECHI, HUTb.

Kpamroe onucanue pewenus. TIpoBOAUTCS OMBIT 110 U3MEPEHUIO CUIIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJBI MPU PA3THYHBIX TEPUMETPAX PaMKH.
[TpoBonuTcs oneHKa Kod(pPuImeHTa TOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

Onucanue cxooiceti pabomst npakmuxyma: [7], 3agaya Ne 331.

3ansatue 15. OmnpenesneHue TOYKHM POCbL. 3HAKOMCTBO € JJIEKTPHYECKHM
KOH/ICHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHUTE BIAKHOCTH BO3/TyXa B KOMHATE.

Obopyoosanue. [Ipobupka CTEKJIIHHAS, MAJICHBKUE KYCOUKH JIb/Ia, TEPMOMETP,
TabJMIla 3aBUCUMOCTH JaBJICHUS HACBIILIEHHOTO TIapa BOJIbI OT TEMIIEPATYpPHI.

Kpamroe onucanue pewenus. B mpoOupKy ¢ BOIOW MOCTENEHHO J00aBIISIOT
KYCOYKH JIbJa U JOKHUAAOTCS MOMEHTA BBICTYILICHHS Kallejdb POChl HA IOBEPXHOCTHU
npoOupku. [lo MoOaydeHHBIM MAaHHBIM O TEMIIEPAType TOUYKE POCHI C MOMOIIbIO
TaONMIBl 3aBUCHUMOCTH JIaBJICHUSI HACBIIIEHHOTO Mapa BOJBI OT TEMIIepaTypbl
ONpEeIeISIETCSI OTHOCUTEbHAS BIIAXKHOCTh BO3/yXa B KOMHATE.

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

Ilpakmuxym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMajJbHOM  TOYHOCTHIO  OTHOIIEHHUE
AIEKTPUYECKUX EMKOCTEN IBYX KOHJIEHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJIUTHUYECKUX  KOHJIGHCATOPa,  BOJBTMETD,
Oarapelika, COeAMHUTENIbHBIC TTPOBO/IA.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS ONBIT MO 3apsAKe KOHAEHCATOpa
OT Jpyroro 3apaHee 3apsHKEHHOro KoHAeHcaTopa. W3MepsAroTcs HampshKeHUs
Ha KOHJIEHCAaTOpax J0 W mociie nojakitodeHuid. O1eHUBaeTcs OTHOIICHUE €MKOCTEH
KOHJICHCAaTOPOB.

Onucanue cxodceu pabomsi npaxmuxyma: [6], 3amaua Ne 10.22.

3ansTue 16. U3yueHue npouecca pa3psiiku KOHIAEHCATOpPa

Ilpakmukym

3aoanue. 3yunTte 3aBUCUMOCTb HANPsDKEHHUS HA KOHJIEHCATOpPE OT BPEMEHH
npu ero paspsake. OnpeneanTe eMKOCTh KOHAEHCaTopa.

Obopyoosanue. DNEKTPOIUTHUECCKUN KOHIEHCATOp, BOJBTMETP, OaTapeiika,

CCKYHAOMCDP, COCANHUTCIILHBIC ITPOBOA.
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Kpamkoe onucanue pewenus. IlpoBoguTcss H3MEpeHHE 3aBUCUMOCTHU
HANpPsOKEHUST Ha Pa3psDKAIoONIEMCsl KOHJEHCAaTope OT BpeMeHH. Jlemaercs oleHka
€MKOCTH KOHJIeHCaTopa. B KauecTBe CONMpOTHBIICHUS IJIsi pa3psIKd KOHJEHcATopa
BBICTYTIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxooiceti pabomul npakmuxyma: [5], 3agada Ne 10 «3yuenue

cBetoauoaay (dactb No 1).

3ansaTue 17. OnpenesieHne yaeJbHOr0 CONMPOTUBJICHUS MATEPHAJIA IPOBOJIOKH

Ilpakmukym

3aoanue. Onipenenure yaeabHOE COMPOTUBICHUE TPOBOJIOKH.

Obopyoosanue. JIpa MmynbTuMeTpa (B peKMMe BOJIBTMETPA U aMIIEpPMETPa),
COCIMHUTEIIbHBIE MPOBOJIa, Oarapeiika, oOpa3ibl MPOBOJIOKU, JIMHEHKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Wccnemyemass TpOBOJOKA COCAMHSIETCS
MOCJIEIOBATEIbHO C aMIepMeTpOM U TMOJIKIIoYaeTcs K Oatapeiike. [lapamiensHo
Y4acTKy ITPOBOJIOKH MOJIKIII0YAETCS BOJIBTMETP. V3 OTHOIIIEHUS TTOKa3aHUM TPUOOPOB
PaCCUUTHIBACTCSI COMPOTUBIICHUE YYaCTKa MPOBOJIOKH, MOCIE YEro U3MEPSIIOTCS €ro
TCOMETPUYECKHE pa3Mepbl. 3 TMONydeHHBIX JaHHBIX OMNPEICTIAETCS YyACIbHOE
COTPOTUBIICHUE MaTepHUaa, 13 KOTOPOTO U3TOTOBJICHA MMPOBOJIOKA.

Onucanue cxooce pabomuvl npakmuxkyma. MexayHapoaHas OJUMITHAIA

1o sKcnepuMeHTabHON uzuke 2022 r., 3agaya «Masgoe COnpoOTUBICHUEY.

3ansaTue 18. HN3mepenue BOJIbT-AMIICPHOHU XapaKTEePUCTHUKH
NOJIYIIPOBOAHMKOBOI0 THOAA

Ilpakmukym

3adanue. V3MepbTe 3aBUCHUMOCTh CHJIBI TOKa, MPOTEKAIOLIEr0 4Yepe3 U0/,
OT MOJaBAa€MOr0 Ha HEro HampsbKeHWs (B MpSIMOM KM OOpaTHOM HAIpaBJICHHUH).
[TocTpoiiTe rpaduk BOIbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue. BolbTMeTp, ammepMeTp, COCIUHUTEIbHBIE IPOBOJA,
MIOJTYTIPOBOTHUKOBBIN TNOJI, MaKeTHAs TIaTa, IEpEeMEHHBINA pe3UCTOp, OaTapenka.

Kpamxkoe onucanue pewenus. 1IpoBoaUTCS IKCIEPUMEHT 110 U3MepeHnto BAX
JIMO/1a B MIPSIMOM U 0OpaTHOM HAIpaBIICHUU.

Onucanue cxooiceti pabomsr npaxmuxyma.: [8], rnaBa Ne 4, mabGopaTopHas

paborta Ne 9.
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11 KJIACC

3ansaTue 1. OueHka BeJIMYUHbI TOPU3OHTAIBHON COCTABJSIIONIEC MATHUTHOM
HHIAYKIUM MATHUTHOTO MOJISA 3eMJIH

Ilpakmukym

3aoanue. OrneHUTE MOJIYJIb TOPU3OHTAIBLHOM COCTaBIAIONICH BEKTOpA
MAarHMuTHOW UHAYKIIMM MarHUTHOTO MOJIs 3€MJIN.

Obopyoosanue. Kowmmac, conenoun (nuamerp 10 cMm, 150 BuTKOB),
7abopaTOpHBIi OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamxoe onucanue pewenus. 1IpoBOOUTCS SKCIEPUMEHT IO ONPEACICHUIO
MPOCTPAHCTBEHHOW OPUEHTAIIMN BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIs, CO3/1aBaEMOT0
Ha OCH COJICHOMJA MPU CYNEPHO3UIIMA MATHUTHOTO TOJISI 3€MJIM U MAarHUTHOTO TOJIA
COJIEHOM/1A, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cosjeHounaa. [1o aron 3aBucumoctu
ONPENETACTCS MOAYJIb TOPHU3OHTAIBHOM COCTABIAIOIICH BEKTOPAa MArHUTHOU
WHIYKIIMU MAarHUTHOTO MOJIS 3EMIIH.

Onucanue cxooiceti pabomsr npaxmuxyma.: [8], rnaBa Ne 4, mabGopaTopHas
pabota Ne 12.

3ansarue 2. H3mepeHHe 3aBHCMMOCTH BeJIUYHHbI MATHUTHOH WHIYKIIHUH
MArHUTHOIO MOJISI MATHUTA OT PACCTOSHUS

Ipakmukym

3aoanue. I3yunTe 3aBUCUMOCTD BEJIMYMHBI MArHUTHON MHYKIIMM MAarHUTHOTO
MOJIS MOCTOSHHOTO MAarHUTa Ha €ro MpoOJIOJbHOM OCH CHMMETPHHU OT PaCCTOSHUS
MEXIY LIEHTPOM MAarHUTa U TOYKON U3MEPEHUM.

Obopyoosanue. ~ CMapT@oH ¢  NPEIyCTAHOBIECHHBIM  MPOTPAMMHBIM
obecrieueHUeM JJII W3MEPEHUs] BEIWYMHBI MArHUTHOTO TIOJIS, MMJIMHIPUYECKUN
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamroe onucanue pewenus. C moMonipo 1aT4NKOB cMapThOHA MPOBOJAUTCS
MPAMOE HM3MEPEHUE BEJIMYMHBI MArHUTHOM WHIAYKIIMA MArHUTHOTIO TMOJII HAa OCH

MUINHAPUYICCKOI'O MarouTa B 3aBUCUMOCTH OT PACCTOAHUA O HCT'O.

3ansaTue 3. Ha0o1eHne MAarHUTHOTO TUCTEPE3HUCa

Ipakmukym

3aoanue. HamoTaliTe HECKOJBKO BHUTKOB H30JMPOBAHHOIO  IPOBOJA
Ha [WIMHAPUYECKYI0 YacTh JIAKKM InTaTuBa. llogHecuTe Topell Jankud OJIu3KO

K ITIOJOXCHHIO JaTYMKa MArHuTHOI'O IIOJIA MOOMILHOTO TCHG(l)OHa. HOI[aI\/'ITG
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AJIEKTPUUECKUI TOK B TpOBOJA. M3MephTe 3aBUCHUMOCTb BEJIUYMHBI WHAYKIIUU
MarHUTHOTO TOJII Ha TOpIE JIAKA OT CHJIBI MPOTEKAIOLIETO 4Yepe3 MPOBOJ TOKa.
Jlnst  »TOoro BHauaje TMOBBINIANTE 3HAYEHUS CHJIBI  MPOTEKAIOIIEr0  TOKa
710 MAaKCHMAJIBHO BO3MOYKHOTO 3HAYEHUS, a TOTOM MOHIDKANUTE 10 HYJIEBOTO 3HAUCHUSI.
3aTeM CMEHUTE TOJSIPHOCTh TOAKIIOYEHUS WCTOYHMKA TOKA W TIOBTOPUTE OTIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIOMIUNA 3aBUCUMOCTh BEJIMUYMHBI MAarHUTHOW WHAYKITUU
Ha TOPIIE JIAKX OT CHJIBI IIPOTEKAIOIIETO Yepe3 MPOBOJI TOKA.

Obopyoosanue.  CmapT@oH C  NPEAYCTAHOBIECHHBIM  IMPOTrPaAaMMHBIM
obecrieueHreM I W3MEPEHHS] BEJIMYHHBI MAarHUTHOTO TIOJISI, INTATUB C JBYMS
JanKkaMH, OJHA W3 KOTOPBIX JOJKHA OBITh JKeJIe3HOW (WM Apyrod >KeJe3HbIN
CEpJICYHUK), J1a0OpaTOPHBIM MCTOYHUK MUTAHUSA, OJHOKWUIBHBIM HM30JIUPOBAHHBIN
ITPOBO/I, BBIICPKUBAIOIINA MaKCUMaIBHBIA TOK Ja00OPATOPHOTO UCTOYHUKA THUTAHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMaThIBAE€TCS HECKOJIBKUMU
BUTKAMU TOJICTOTO H30JHpPOBaHHOro mpoBojga. C mOMOIIBIO J1ab0paTOPHOTO
WMCTOYHUKA MUTAHUS Yepe3 MPOBOJI MPOITyCKaeTcs deKTpudeckui Tok. CHavana ToK
MPOIYCKAIOT B OJHOM HAMpPAaBICHUH C TOCTEIICHHBIM YBEIMYEHHEM CHJIbI TOKa
U ee TOCICOyIONIMM  yMEHBIICHHUEM, TIOTOM  MPONEAypy  IOBTOPSIOT
JUIsl TIPOTUBOIOJIOKHOTO HAmpaBlieHus Toka. [Ipum 3ToM wu3Mepsercss BelIMuYMHA
WHIYKIIMA MAarHATHOTO TIOJISl HAa TOPIE JIAMIKW INTaTHBA C TIOMOIIBI0 MOOHUIBLHOTO
tenedoHa. CTpPOUTCS 3aBUCUMOCTh BEIMYWHBI WHIYKIIMA MAarHUTHOTO TTOJIST OT CHJIBI
MPOTEKAIONIEro uepe3 mpoBoja Toka. OOCykaaeTcs MOoayYeHHbIN rpa@uK U sBICHUE

MAarduTHOI'O TUCTCPEC3UCa.

3ansaTue 4. U3yuenue padboThbl 3JIEKTPOABUTATEISI U JTUHAMO-MAIIMHBI (YacTh 1)

Jekyua «InNEKTpOABUTATENh U dJeKTporeHepaTopy. OOcyxmaercss ucropus
M300peTeHUs]  DJICKTPOABUTATENII U  COBEPIICHCTBOBAHMSI €r0  KOHCTPYKIIUH.
OnuchIBacTCs BHYTPEHHEE YCTPOMCTBO SJIEKTPOJBUIATEN U AJIEKTPOTEHEPATOPA.

Paz0uparoTcs TeopeTHdecKue 3aa4n 1o JaHHOM TeMe.

3ansaTue S. U3ydyenue padoThl 3JIEKTPOABUIATES U AMHAMO-MAIIUHBI (YACThb 2)
Ilpakmukym
3aoanue. 1) [IpoBenure ceprio IKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh CHJIbI
TOKa, BhIpa0aThIBAEMOM F€HEPATOPOM, OT BETUYMHBI MOMEHTA CHUJIBI, TTPUIIOKEHHOTO

K ero Baiy. 2) [IpoBeauTte cepuio 3KCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUUHbI
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HAIIpSDKEHUS, TOJAHHOTO HA AJIEKTPOJBHraTellb, OT YacTOThl €ro BpallCHHS
Y MEXAHUYECKOW HArpy3KH €ro Baja.

Obopydosanue. INEKTPUUECKUH MOTOPUUK C PEAYKTOpPOM, HAOOp TIpy30B,
peocTar, COeIMHUTEIIbHBIE POBO/A, JA00OPATOPHBINA HCTOYHUK MUTAHUSA, MYJIbTUMETP
(ammepmeTp), CeKyHaA0MED.

Kpamxoe onucanue pewenus. IIpoBoASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWJIBI TOKa, BbIpaOaThIBAEMON TE€HEPaTOpPOM, OT BEJIUYMHBI MOMEHTa CHIIBI,
IPWIOKEHHOTO K €ro Baiy. IIpoBoaWTCS ONBIT MO M3YYEHUIO CBSI3M BEJIWYUH
HaIpsDKEHUs, TOJAHHOTO Ha 3JEKTPOJBHUraTeilb, OT YaCTOThl €ro BpalleHUs
Y MEXAHUYECKOW HArpy3KH €ro Baja.

Onucanue cxoocux pabom npakmukyma: 1) MexayHapoaHas oiauMIuaga
1o ’KcTiepuMeHTanbHol pusuke 2018 1., 3a7a9a «K MOTOPUUK C PEIYKTOPOMY, ITYHKTHI
NoNe 1-4; 2) MexayHapoaHasi OJTUMITAAA IO SKCTIEpUMEHTanbHON pusuke 2022 1.,

3agava «D@oHapby», MyHKTHI NeNe 14,

3anaTtue 6. MHM3yyeHue 3aBHCMMOCTH IEepHOJA  KOJeOAHUM  JIMHEHKH
HA HMJIHHAPUYECKOH NOBEPXHOCTH OT PAaNyCca ee KPMBU3HBI

Ilpakmukym

3aoanue. Onpenenurte XapakTep 3aBUCMMOCTU MEPHOA KOJeOaHUN JIMHEHKH,
IIOJIOXKEHHOW HA LWIMHIPUYECKYH0 ITOBEPXHOCTh, OT pajguyca KPUBU3HBI OSTOU
IIOBEPXHOCTH.

Obopyoosanue. Habop MUIMHIAPOB pa3sHOro paauyca (Harpumep, pa3iudyHbIC
LWINHIPUYECKUE COCYIbl), TUHEIKA, CEKYHIOMED.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi MNPAMBIX H3MEPEHUM
3aBUCUMOCTH Mepuoja KoJeOaHW JMHEWKH, MOJOKEHHOW Ha UUIUHAPUYECKYIO
IIOBEPXHOCTh, OT paJWyca KPUBU3HBI ITOW IMOBEPXHOCTU. MCHONMB3YIOTCS METOJBI

JIMHCApU3allii U Fpﬂ(bH‘lGCKOI’O aHaJIn3a SKCIICPUMCHTAJIBHBIX JAHHBIX.

3anstue 7. H3ydyeHme 3aBHCHMOCTH AMIUIUTYIbI KOJI€0AaHUH TMPYKUHHOIO
MasiTHMKA OT BPEeMEHU

Ilpakmukym

3aoanue. V3MepbTe 3aBUCUMOCTH AaMIUIMTY/Ibl 3aTyXaloIIUX KoJeOaHMit
NPY>KUHHOTO MasiTHUKa OT BpeMmeHu. [IpoBepbTe rumore3y 00 3KCIOHEHIMATLHOM

XapaKTepe HOHy“IGHHOI\/JI 3aBUCHUMOCTH.
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Obopyoosanue. IlpyxuHa oT AuHaAMOMETpa ¢ npeaenaoM usMepenuii 1 H, rpy3
Maccoit 150 r, cekynaoMep, IITATUB C JJAKOW U My(PTOM, TMHENKA.

Kpamxoe onucanue pewenusn. IIpoBOOUTCS SKCHEPUMEHT 10 MPIMOMY
U3MEPEHUI0 3aBHCHUMOCTH AaMIUIMTY[bl 3aTyXaloluX KoJieOaHUM MNpyKUHHOTO
MasiTHUKa oOT BpeMeHu. CTpouTcss rpapuK HUCCIEIOBAaHHOM 3aBUCHUMOCTH

B JINMHCAPU30BAHHOM BHJC.

3ansaTue 8. U3MepeHne aKTUBHOIO U PEAKTHBHOIO CONMPOTHUBJIEHUN KATYIIKHU
HHAYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute EKTPUUECKYIO LIETh U3 MOCIEA0BATEIbHO COETMHEHHBIX
pe3ucTopa M KaTylmlkKd HWHIYKTUBHOCTU. IIpoBeauTe wW3MepeHHE 3aBUCHUMOCTH
HaIpsSDKEHUST HA PE3UCTOPE OT YacTOThl MOJABAEMOrO Ha 3Ty IEMb HANPSHKEHUS.
[Io moJlydeHHBIM JAHHBIM ONPEACIIUTE AKTUBHOE COINPOTUBICHHE M PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTHU. PaccunTaiiTe ”HAYKTUBHOCTh KaTYIIKH.

Obopyoosanue. Karynika WHIYKTUBHOCTH, PE3UCTOP C COMPOTUBICHUEM,
OJIN3KUM K aKTUBHOMY COMPOTUBJICHUIO KATYIIKH UHAYKTUBHOCTU, COCIMHUTEIbHbIC
IPOBO/JIa, T€HEPATOp HU3KOM YacCTOThI, OCUMIUIOrpad WM BOJBTMETP MEPEMEHHOTO
HaIPSKEHUSI.

Kpamrxoe  onucanue  pewenus.  CoOupaercs  dJeKTpUuUecKas  Ielb
U3 TIOCJIEIOBATEIbHO COEIMHEHHBIX PE3UCTOpa M KaTYIIKH HWHIYKTUBHOCTH.
Ha oty nene mnopmaercs mnepeMeHHoe HampsbkeHue. IIpoBoaures wu3MepeHue
3aBUCUMOCTH HAIIpSOKEHUsT Ha PE3UCTOpPE OT 4YacTOThl IMOJAaBAEMOr0 Ha IeMb
HanpspKeHUs  (aMIUIMTy[a — HampsDKeHMsT Ha  BCeM  IemM  MOCTOSIHHA).
[Io HM3KOYACTOTHOW 00JacTH Tpaduka ONpenensieTcs aKTUBHOE CONPOTHBIICHHE
KaTYIIKU UHAYKTUBHOCTHU, IO BHICOKOYACTOTHOM YaCTH ONpPEEsieTCs] UHITYKTUBHOCTD

KaTyHIKH.

3anarue 9. 3pyk. Ocunsuiorpamma 3Byka. CrniekTp 3ByKa

Jlexkyusa «BBeaeHue B 3KCIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCA OCHOBHBIE
NoHATUSL aKyCTUKH. OOCyXJTaeTcs MEXaHMKa pPacHpoCTPAHEHUSI aKyCTHUUYECKUX
KojeOanuil. BBomurca moHsTHE TOHA © 00epTroHa. OOCYXIAIOTCS METObI
UCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmukym

3adanue. llpoBeauTe CEpUI0 3KCHEPUMEHTOB IO 3alMCH  OCHWLIOTPAMM
U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM 4YacTOThl. ONMIIATE OCHOBHBIE OTJIMYHUA
B OCLIMJIJIOTPaMMax JUIsl pa3HbIX TIACHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO
JIM 17151 OITMCaHUs KaKOro-JIM0O0 3By4YaHUs OJJHOM JINIIb CHEKTPOTrPaMMBbI?

Obopyoosanue. 1lepcoHabHBIE KOMIBIOTEP C MHUKPO(OHOM WM CMapT(OH
C MPEYCTaHOBJIEHHBIM POTPaMMHBIM 00ECIICUEHHUEM.

Kpamkoe  onucanue pewenus. IlpoBogurcsa cepus  SKCHEPHUMEHTOB
[0 TOJIYYEHUIO OCUWUIOIPAaMM H CIEKTPOB TJIACHBIX 3BYKOB OJHOM YaCTOTHI.
[IpoBOUTCS CPaBHUTEIBHBIN U KaUECTBEHHBIM aHAJIN3 OCLUIUIOIPAMM U CIIEKTPOB.

Onucanue cxooceii pabomuvl npakxmukyma: MexayHapogHass OJIMMIIMALA
no sKcnepuMeHtanbHo ¢usuke 2017 1., 3agaua «AKYCTHYECKHE PE30HATOPBIY,

yacTth No 1.

3anaTue 10. Crosune MexaHH4YeCKHE BOJTHbBI

Jekyua «Crosunie MexaHU4EeCKUE BOJHBDY. OOCYyXK/1aeTcs MEXaHHKa CTOSYUX
BOJIH B OJTHOMEpHOHM cpene. PaccmaTpuBarOTCs NMPUMEPHI PA3IMYHBIX T'PAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKYy Tak, 4TOObI OHA Hadayia 3By4darh. [IpoBenute
U3MEpEHHE 3aBUCUMOCTH YaCTOTHl OCHOBHOTO TOHA U MIEPBOT0 00€pTOHA BO3AYIITHOTO
CTOJI0a B MPOOUPKE OT BBICOTHI ATOrO cTosba. [ M3MEeHeHus: JUIMHBI BO3AYLIHOIO
CTOJI0a 3anoNHsiTe MPoOUpPKY BogoM. OnpeaenuTe CKOpOCTh 3ByKa B BO3/1yXE.

Obopyoosanue. IlepcoOHATbHBIA KOMIBIOTEP C MHUKPO(POHOM MM cMapThOoH
C MPeyCTaHOBJICHHBIM MPOTPAMMHBIM OO€CTIieueHrEeM, TPOOUpKa, BOIa, INHEHKA.

Kpamroe  onucanue pewenus. IlpoBomuTcs cepusi  IKCIEPUMEHTOB
0 W3MEPEHHUI0 aKyCTHYECKOrO CIHEKTpa 3BydYaHUS NPOOHPKH, BO3HUKAIOIIETO
npu BAyBaHUHM B Hee Bo3ayxa. CTpOHWTCS JMHEApU30BAaHHBIM TpadUK 3aBUCUMOCTHU
YacTOThl OCHOBHOTO TOHa W NEPBOrO0 OOEpPTOHAa OT BBICOTHI BO3YLIHOTO
cTtoin6a B mpoOupke. Ilo momydeHHBIM JaHHBIM ONPEAENAETCS CKOPOCTh 3BYKa
B BO3JIyX€.

Onucanue cxooiceri pabomwvl npakmukyma: MexayHapoaHas oOJIUMIIUaga
no sKkcnepuMeHTalbHON ¢usuke 2017 T., 3amaya «AKYCTHUECKHE PE30HATOPHI»,

yacTh No 2.
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3ansTue 11. U3mepenne nokasaresisi MpeJIOMJICHUA CTEKJIA

Ilpaxkmuxym Ne 1

3adanue. OnipeenuTe NoKa3aTelb IPETOMICHUS CTEKISIHHOMN IJIaCTHUHBL.

Obopyoosanue. IlpeameTHOE CTEKIO0, MWUIMMETPOBKA, Ja3epHas yKas3Ka,
JMHEHKH, MTATUBBI C JTATKOW U My TOH.

Kpamxoe  onucanue pewenus. IlpoBoauTcs cepusi  3KCIEPUMEHTOB
[0 M3YYEHHUIO MEePEHANpaBICHU Jyya CBETA, NaJar0IIero Ha OOKOBYIO MOBEPXHOCTh
IPEIMETHOIO CTEKJIa, B 3aBUCHUMOCTH OT BBIOPAHHOIO yIya majeHus. Beraucisercs
IIOKa3aTelb MPEJIOMIIEHUS] MaTepHalla IJIACTUHBI.

Onucanue cxooiceti padomuvl npakmukyma: MexayHapoaHas OJIUMIIMaga
no skcnepuMeHTanbHOM ¢Qusuke 2021 1., 3amava «OTpaxkeHHe, NpeIOMIICHHUE
Y TIPOITYCKaHHE», IyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onipeaenurte ¢ MAKCUMaJIbHOM TOYHOCTBIO MOKA3aTeNb MPEIOMIICHUS
MaTepHuaia MpU3MBIL.

Obopyoosanue. Ilpusma, 1azepHas yKkaska, TPaHCIIOPTUP, IIITATUBHIL.

Kpamxoe onucanue pewenus. IlpoBogurcs ONBIT 1O  HU3MEPEHUIO
MUHHMAJIBHOTO yIJla OTKJIOHEHUS JIA3€pHOrO JIyda TPEYroJIbHONW PABHOCTOPOHHEU
npusmoil. Ilo mosydeHHOMY 3HAQUEHHIO YyIVIa PACCUUTBHIBAETCA IOKA3aTeNb

IMPCIOMIICHUS IIPU3MBIL.

3ansTue 12. IlotTHOe BHYTPEHHEE OTpPaKeHHE

Jexkuyua «lIpumenenue >ddexkra MNOJTHOrO BHYTPEHHErO  OTPAXKEHUs
B u3MepeHusix». OOcyxnaercs 5(Q(EKT TMOITHOrO BHYTPEHHEIO OTpa)KEHMS.
OnuceIBarOTCST NPHEMBl MO MCHOJIB30BAHUIO 3TOr0 3(Qexra mnpu NpOoBEICHUU
ONTUYECKUX U3MEPECHUMU.

Ilpakmukym

3adanue. OnipenenuTe nNoka3aTeib IPEJTOMIICHUS MaTepuaa Ipru3Mbl.

Obopyoosanue. CTEKIsTHHAS PU3Ma, JTa3epHas yKa3Ka, JIMHEHKa.

Kpamroe onucanue pewenus. IlpoBogutcst onbIT 1o HabmoaeHuo 3¢ dexra
IIOJIHOTO BHYTPEHHETO OTPAKEHUs CBETA, KOTOPBIM PacCHpOCTpaHSETCS B INpPHU3ME.
W3mepsitoTcss mapaMeTpbl, MpU KOTOpPbIX jgocturaercs s¢dexr. Brruucnsercs
MOKa3aTelb MPEJIOMIICHUS MaTeprualla MPU3Mbl.

Onucanue cxooiceti padomuvl npakmukyma: MexayHapoIHas oJauMIOuaga

10 PKcrepuMeHTanbHol usuke 2021 r., 3amada «Jlucnepcus», myHKT Ne 1 [16].
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3anstue 13. IlpoBepka ¢opMyJabl TOHKOW JIMH3BI € TOMOIIBK) MeTOAa
napajijiakca, IPUMEHEHHOI 0 [JIsl ONpeae/ieHUs M0J10KeHUsI H300paKeHus1

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaJbHOW TOYHOCTBHIO (POKYCHOE PACCTOSHUE
coOuparomei JTUH3HI.

Obopyoosanue. Cobuparorias JMH3a, ONTHYECKAs CKaMbs (JTUOO MepHas JIeHTa
Y KpEeIUIEHUE JIJIS TMH3bI), ABE UIJIbI OT IIIPHUIA (CO CTOUEHHBIM OCTPUEM ), TUTACTHIIVH,
TOUYCYHBIN NCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. O6cyxnaercs u aeMoHCTpupyercs 3hdext
napajuiakca. W3ydeHHbI 3(QQEeKT HCHOoNb3yeTcsl A ONpEAESICHUS IOJOKEHUS
M300paKeHHsI UCTOYHUKA CBETa C MaJIOM CBETUMOCTBHIO, MOJYYCHHOTO C MOMOIIBIO
coOuparomieid auH3bL. [l0 HECKONBKMM ONBITAM pacCUUTHIBaeTC (HOKYyCHOE

PacCTOSIHUE JINH3BIL.

3ansaTue 14. Usmepenune GoKyCHOro pacCTOsIHUS pacceuBarolleil JTMH3bI

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSTHUE
paccenBaroIIeH JTUH3BI.

Obopyoosanue. PacceuBaroniasi JuH3a, coOWparonias JIMH3a, ONTHUYECKas
CKaMbsi (TUOO MepHas JICHTAa W KPEIUICHUS NJisi JIMH3), JUCT KapTOHA, HOXKHMUIIBI,
TOYEUHBIM HCTOYHUK CBETA.

Kpamroe onucanue pewenus. O0Cyx)aatoTcsi IpueMbl U3MEpeHHs: (HOKYCHOTO
pacCTOsHUSL  paccemBarolleil  JIuH3bL.  [IpOBOAMTCS  ONBIT MO  MNOJYYEHUIO
JNEHUCTBUTEIBLHOTO U300paKEHUS B PACCEUBAIOLIEH JIMH3€E TyTEM CO3JaHUsl C TOMOILBIO
cobuparomeld  JIMH3bI MHUMOTO WCTOYHUKA JUJII  pPAacCEeUBAIONICH  JIMH3BI.
Taxxe NPOBOAUTCS OMBIT MO HAOTIOACHHUIO PACXOSIIETOCS CBETOBOTO ITy4Ka,
00pa30BaHHOIO CBETOM, H3IYYCHHBIM TOYEYHBIM HMCTOYHUKOM U MPOIIEIIINM
4yepe3 pacCcerBaOIYIO JIMH3Y, Ha KOTOPYIO0 HakjieeHa amadparma. Ilo pesympratam
MOJIYYEHHBIX SKCIEPUMEHTOB PACCUUTHIBACTCS ONTHUYECKAas CHJIA PACCEUBAOLIEH
JIVH3BL.

Onucanue cxooiceti pabomsr npaxmuxyma.: [8], rmaBa Ne 5, mabGopatopHas
pabota Ne 12.
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3anstue 15. Onpenesienne JVIMHbI BOJIHBI JIA3€PHOI0 M3JIy4YEHHUS € MOMOLIbIO
cxembl FOHra

Ipakmukym

3aoanue. IlpuaymailiTe 53KCIEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIOILYIO
HaOMrOMaTh HWHTEPPEPCHITMOHHYIO KAapTHHY OT CBETOBOTO W3IyYCHHUs Jia3epa.
Onpenenute MIMHY BOJIHBI U3ITYYEHUS JTA3€PHON YKA3KHU.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (hosbra, OyJaBKH, SKpaH, pyJieTKa.

Kpamroe onucanue pewenus. JIByMs CBS3aHHBIMH HUTKOW OyJIaBKaMu
MPOKAJIBIBAIOTCS J1Ba OJM3KOPACIIONIOKEHHBIX OTBEPCTHUSI B AJTIOMUHUEBOU MUILEBON
donbre. IlomyueHHbIe OTBEPCTHSI OCBEIIAIOTCS JIa3€pHBIM MydkoM. B mpomeniiem
cBeTe HabmoaeTcst uHTepdepeHnonHas kaptusa. [1o paccTosHUIO MEXK Ty MOJI0CaMU
UHTEP(DEPEHIIMOHHON KApTUHBI U PACCTOSHUIO MEXAY OTBEpCTHSIMU B (hoJbre
pacCUUTHIBAECTCS JJIMHA BOJHBI CBETA B JJA3€PHOM ITyUKE.

Onucanue  cxodxceu  pabomel  NPAKMUKymMa:  3aKIOYUTENBHBIA  ATal
BCEPOCCUMCKOMN OJIMMITHAIBI IIKOIBHUKOB 10 pusuke 2000 ., 11 kmacc, 3amada No 1.

3ansaTue 16. U3yuenne cnekTpa cBeTa pa3jHYHbIX UCTOYHUKOB C NMOMOIIBIO
AU(PPAKIUOHHON pelIeTKH
Ilpakmukym
3aoanue. llpunymaiite, coOEpUTEe U OMUILNTE SKCIEPUMEHTAIBHYIO YCTaHOBKY,
MIO3BOJISTFOIITY O TIOTYYUTh ONTHYECKUI CIIEKTP M3ITyUYEeHUsI CBETA PA3TNUHBIX HCTOYHHKOB.
[TpoBenuTe Mccaeq0BaHNE CIIEKTPOB MPEITIOKEHHBIX BaM HCTOYHHUKOB CBETA.
Obopyoosanue. JlnbpakuuonHas pemerka, GoHaph C JIAMIIOW HaKaJIMBaHUA,
CBETOJIMOIHBIN (POHAPEH, Ta30pa3psAHAS JIAMIIOUKa, SKpaH, TuadparMa, MepHas JICHTa.
Kpamxoe  onucanue pewenus. 1lpoBoguTcsi cepusi SKCHEPUMEHTOB
no HaOJMIOJEHUI0 ONTHYECKHX CIEKTPOB H3IYyYEHUS HCTOUYHHUKOB CBETa pPa3HOU
npupobl. [IpoBoaUTCS CpaBHUTENBHBIN U KOJTMYECTBEHHBIN aHAIN3 3TUX CIIEKTPOB.
Onucanue cxooiceti pabomwvl npakmukyma: MexayHapoJIHas OJIUMIIUaAA

1o dKcnepuMeHTanbHol usuke 2018 r., 3amava «CoexTpy.

3ansaTue 17. UcciaenoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBEYECHHUS CBETOAMO/IA
OT CHJIBI IPOTEKAIOLIEr0 Yepe3 Hero ToKa

Ilpakmukym

3aoanue. V3MepbTe 3aBUCUMOCTb HMHTEHCUBHOCTH CBEYEHMs CBETOAMOMAA
OT CWJIBI IIPOTEKAIOIIETO 4Yepe3 Hero Toka. Omnpenenure XapakTep HU3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. CBeTonuoj, JIOKCMETp (WM cMapTPoH C JATYUKOM
OCBEIICHHOCTH), JabopaTopHbIi 0ok nutanus (Wi aBe OaTapeliku AA, peoctar
U MYJIbTUMETP), COCTUHUTEIbHBIC TPOBO/IA.

Kpamroe onucanue pewenusn. TIpoBOAWTCS SKCHEPUMEHT IO MPIMOMY
U3MEPECHUIO 3aBUCUMOCTH HMHTEHCHUBHOCTH H3JIYYEHUSI CBETOAMOJA OT CHJIBI
mpoTeKaroniero 4epe3 Hero Toka. CTpouTcs rpaduKk MOJTYyYEHHOM 3aBUCHMOCTH.
OmnpenensieTcs XapakTep 3aBUCUMOCTH.

3ansarue 18. HaOuarwgenume wu3dMparebHOCTH BHYTpeHHero ¢orodddexra
K JJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE J]Ba CBETOMOAA APYT HAIIPOTUB Jpyra. M3yuute siBieHue
BO3HMKHOBEHUs (OTOTOKAa B oOcCBemaeMoMm cBetoauoae. s 3Toro usmepnTe
3aBUCUMOCTh CHJIbI (DOTOTOKA OT HANPSIKEHUSI HA CBETOJMO/IE, BBITIOIHSIONIEM POJIb
UCTOYHUKA cBeTa. [lOoBTOpUTE OMNBIT, NMPUMEHSA B KadyeCTBE HCTOYHUKOB CBETA
CBETOJIMOJbI, JAIOIIME CBET C pPa3HbIMU JUIMHAMU BOJIH. OmpenenuTte yCIoBHS,
IPU KOTOPBIX B OCBEIIAEMOM CBETOJIMOIE BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX LBETOB (KpacHbBIC, 3€JICHBIC
Y CUHHUE), OJIOK MUTaHUs CBETOAMOAA-OCBETUTENS, MYJIbTUMETP.

Kpamkoe onucanue pewenus. JIBa cBETONMONA YCTaHABIMBAIOTCA HAIIPOTHUB
npyr apyra. Uepe3 OJMH CBETOAMOJ MPOIYCKAETCS TOK OT MCTOYHUKA MUTAHUS.
N3yuaercsi siBJicHHME BO3HMKHOBEHHSI (OTOTOKa BO BTOPOM  CBETOAMOJIC.
OOnapyxuBaercsi, 4ro (POTOTOK BO BTOPOM CBETOJIMOJIE BO3HUKAET TOJIBKO
IPU OCBEIIECHUH €T0 CBETOJHMOJOM C JJIMHOW BOJIHBI, MCHBIICH WA PABHOU JINHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIN CBETOIUO/I.

Onucanue cxooiceti padomuvl npakmukyma: MexayHapoJIHas oJaUMIOUaga
1o 3kcnepuMmeHTanbHol pusuke 2020 r., 3agavya «Onronapa» [17].
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IUVIAHUPYEMBIE PE3VJIbTATHI OCBOEHMS KYPCA BHEYPOUHOI
JNESATEJBHOCTHU «OCHOBBI ®U3MYECKOI'O DKCIIEPUMEHTA
(@U3UKO-MATEMATHYECKUI MTPODPWIID)»

JIMYHOCTHBIE PE3YJIBTATBI

B cghepe epasicoancroco eocnumanusi:

TOTOBHOCTb BECTU COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX I'PAKIAHCKOTO
oO1iecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTEIbHON OpraHU3alliy;

YMEHHE B3aWMOJICUCTBOBATh C COLMAIIBHBIMU MHCTUTYTAMU B COOTBETCTBHUH
¢ uX (YHKIUSMU U Ha3HAUECHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(OpPMUPOBAHHOCTh POCCUMCKON I'PaXK1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKECHUIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3UKHU U TEXHUKU.

B cghepe oyxoeno-upascmeennoco socnumanus:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEICHUS;

CIOCOOHOCTh ~ OLIEHMBAaTh  CHUTyallMl0 WM [PUHUAMATh  OCO3HAHHbIE
pelIEHUs], OPUEHTUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YUCJIE B AEATEIBHOCTU YYEHOIO;

OCO3HaHHUE JIMYHOI'O BKJIa/1a B IOCTPOEHUE YCTOUYUBOTO Oy TyIIETO.

B cghepe scmemuueckoeo 6ocnumanus.

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIIOYAs 3CTETHKY HAy4YHOI'O TBOPYECTBA,
IpUCYyIIETO (PU3NUECKON HayKe.

B cipepe mpyoosoco eocnumanus:

UHTEpeC K pa3nuyHbiM  cdepaM  npodecCHOHANIBHON  IeATEIbHOCTH,
B TOM YHCJIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oyaymieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHMIO U CaMO00pa30BaHUIO B 00JIACTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU.

B cghepe sxonocuueckoeo socnumanus:

c(hOPMUPOBAHHOCTh  IKOJOTHYECKON KYJIBTYPBI, OCO3HAaHUE TJI00ATHLHOTO
XapakTepa dKOJIOTHIECKUX MPOoOIeM;

IJIAHUPOBAHKE U OCYILIECTBIICHUE JICUCTBUIM B OKPYKAIOIIEH CPEAE HAa OCHOBE
3HAHUA LIeJIEW YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHne ONbITAa AEATEIBHOCTH YKOJIOTUUYECKON HAIIPABIEHHOCTH HA OCHOBE

UMEIOIINXCS 3HAHUH 110 (hHU3UKE.
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B cgepe yennocmu nayunoeo noznanus:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3MUECKON HAYKU;

OCO3HaHUE IIEHHOCTM HAy4YHOM JeATEIbHOCTH, TOTOBHOCTH B IpoOIecce
U3y4eHUs (PU3MKH OCYIIECTBISTH MPOCKTHYIO M UCCIEIOBATEIBCKYIO JIEATEIHHOCTh

HWHINBUYaJIbHO U B I'PYIIIIC.

METAHNPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe TeiiCTBUS:

Ba3oBble joruveckue 1eiicTBUA:

CaMOCTOSITENILHO  (popMynUpoBaTh U aKTyaM3UpOBaTh  MpoOiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpENENATh LEeNU JEATEIbHOCTH, 33JaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH>KECHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pACCMATPHUBAEMBIX (PU3NUECKHAX
SIBJICHUSIX;

pa3pabaTeiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHaIu3a UMCIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHIMIOJIHATH Pa0OTy B YCIOBUSX PEATbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICHCTBUS;

Pa3BHUBATh KPEATHBHOC MBIINIJICHWC ITPU PCIICHHUU JKU3HCHHBIX np06neM.

Ba3oBble ucciieoBaTe1bCKue AeiiCTBUA:

BJa/IeTh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH HOHSATUSIMH U METOJaMU
(u3NYECKOi HayKH;

BJIa/IETh HaBBIKAMU Y4E€OHO-HMCCIEIOBATEIbCKON U MPOECKTHOU JESTEIbHOCTH
B 001acTy (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaAMOCTOSATEIBHOMY IOHCKY
METOJIOB pEHICHHs 3aJad (PU3NYECKOTO COACPNKAHHS, MPUMEHEHHIO Pa3TUYHBIX
METOJI0B MO3HAHUS;

BJaJE€Th BUAAMM  JCSATEIHOCTM IO  IOJYyYEHUI0O HOBOIO  3HAHUA,
€ro HMHTEpIpEeTaluM, NPeoOpa3oBaHUI0 W TNPUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYalUsAX, B TOM YUCIIE [IPU CO3JJaHUH YUEOHBIX IPOEKTOB B 001aCTU (DU3UKY;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3W U aKTyaJlM3UpOBaTh 3ajaayy,
BBIIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOJUTh apryMEHTHI Ul JOKa3aTeIbCTBA CBOMX

YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;
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aHaJIM3UpOBaTh IIOJYYEHHbIE B XOJA€ pEUICHMs 3a7aud  pe3yJbTaThl,
KPUTHUYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IIPOrHO3MPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (opmynHpoBaTh COOCTBEHHBIE 3a7aud B 00pa30BaTENbHOMN
JeSITEIbHOCTH, B TOM YHUCJIE TIPU N3YYCHUH (DU3HUKY;

JaBaTh OIICHKY HOBBIM CUTYAIIMsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT,

yMEThb TEPEHOCUTh 3HaHWA MO (HU3MKE B MPAKTHYECKYI0 00IacThb
KU3HEIEATEIbHOCTY;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJIEH, PEJIaraTh OpUTHHAIBHBIE MTOAXO0/IbI U PEIICHUS;

CTaBHUTb HpO6JI€MBI H 3aa491, OOITYCKArOIHUEC aJIbTCPHATUBHBIC PCIICHMA.

Pabora ¢ undopmanueii:

BJIAJC€Th HABBIKAMM TMOJYy4YeHUS HHPOpMaUU (PU3MUECKOTO COJEPIKAHMUS
U3 HCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYIIECTBISATH IOUCK, aHAaJuU3,
CHUCTEMATH3AIMI0 W HWHTEpHpeTanuio WHGOPMAIMK Pa3IMYHbIX BHUAOB U (QopMm
MIPEACTABICHUS;

OIICHUBATH IOCTOBEPHOCTH HH(POPMAITHH;

UCIIOJIb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
TEXHOJIOTUWA B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3a/1a4 ¢ cOoOJI0/IEHHEM TPEOOBAHMM PTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, TMPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAITMOHHOMN
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COJIEPIKAHMSI B Pa3IMUHBIX (popMaTax ¢ yueTom
Ha3HauYeHUS WHGOPMAIMK U IEJIEBOM ayJUTOPHH, BBIOMpPAs ONTHUMAIBHYIO (Hopmy
MPEJCTABICHUS U BU3yAJIU3alIUH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC y4eOHbIe HCHCTBUA:

OCYILIECTBIIATH OOIIEHHE BO BHEYPOUHOU JEATEIHHOCTH;

pacio3HaBaTb NPECAITOCHIIKHA KOH(l)JII/IKTHBIX CI/ITyaI_[I/Iﬁ U CMATYATH KOH(I)JII/IKTBI;

Pa3BCPHYTO MU JIOTUYHO H3JIaraTb CBOXO TOYKY 3PCHHA C HCIIOJIL30BAHUCM
SA3BIKOBBIX CPCACTB,

INOHHUMATb W HCIIOJb30BAaTh IMPCHUMYIICCTBA KOM&HI[HOIZ u PIHI[HBPII[YEIJ'IBHOIZ
paboThI;

BBIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHI C y4e€TOM OOIIMX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0I'0 4JICHA KOJIJICKTHBA,
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MIPUHUMATH LeJIN COBMECTHOM JIEATSIILHOCTH, OpPraHU30BbIBATH
U KOOPJMHUPOBATH ACHUCTBUA MO €€ JOCTHKEHUIO: COCTABJISATH IUIAH JCHUCTBUM,
pacrpeniensaTh pOJdd C YY4eTOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHO palOThI;

OIIEHMBATh KAYECTBO CBOEI0 BKJIA/Ia U KAXKJOTO YYaCTHUKA KOMaH]Ibl B OO
pe3yJbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE TNPOEKTHI, OILICHUBATh MJAEU C TIO3UIUM HOBHU3HHBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IIOBEACHHUE B  Pa3JIUYHBIX

CUTyaluuAax, HpOoABJIATbL TBOPUYCCTBO U B006pa)KeHI/Ie, OBITH HWHHUITUATUBHBIM.

PeryasitTuBHble YHUBeEpCaJbHbIe Y4eOHbIe NeCTBUSA:

Camoopranuzanus:

CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIIbHYIO IOCATCIIBHOCTH B obnactu
(1)I/I3I/IKI/I, BBISIBJIATDH HpO6HCMBI, CTaBHUTb U (bOpMy.]'II/IpOBaTb COOCTBECHHEIC 3aJa4H,

CaMOCTOATCIIBHO COCTABJIATD IINIaH PCIICHUA paCUCTHBIX U KAYCCTBCHHBIX 3a/1a4,
IIJIaH BBIIIOJIHCHU A npaKTqucxoﬁ pa6OTbI C Yyu€ToOM HMCHOINUXCA PCCYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEANOYTEHU;

AaBaTb OLICHKY HOBBIM CUTYallUsIM;

PaClIupATb paMKH y‘l€6HOFO npcamMeTa Ha OCHOBC JIMYHBIX HpGI[HO‘{TGHI/If/'I;

JieNaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBCTCTBCHHOCTD 3a PCIUICHHUC,

OLICHUBATh IPUOOPETEHHBIH OIIBIT;

CII0COOCTBOBATH (I)OpMI/IpOBaHI/IIO H IIPOABJICHUIO OPYAUIINHA B obnactu (1)I/I3I/IKI/I,

IOCTOSIHHO ITOBBIIIATh CBOU O6paBOBaT€HBHBII>'I )51 KYHBTypHBIﬁ YPOBCHbB.

CaMOKOHTPOJIb, YJMOLHOHAIbHBIN HHTE/VICKT:

J1aBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIa/IETh HABBIKAMH MTO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peIEKCUU ISl OLIEHKH CUTYallud, BbIOOpa BEPHOIO
peLeHus;

YyMETb  OLEHUBAThb PUCKM M  CBOEBPEMEHHO IIPUHMMATh  pELICHUs
10 UX CHUKEHUIO;
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[IPUHUMATh MOTHMBBI M apPryMEHTHl JPYIMX IPH AaHAJIU3E pe3yIbTaToOB
NEeATEIbHOCTY;

IPUHUMATH ce0sl, IOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYIMX IpPH AaHAJIU3E pPEe3yJIbTaTOB
NEeATEIbHOCTH;

IPU3HABATh CBOE IIPABO U MIPABO APYIHX HA OLIMOKHU.

INPEAMETHBIE PE3YJIBTATBI

K xoH1y 10 knacca oOGy4aroniuiicss HAyIUTCS:

MOHUMATh 3HAYCHHE OMUCATEIBHOW, CHUCTEeMATU3UPYIONIeH, 00BbICHUTEIHLHON
U TMPOTHOCTUYECKON (YHKIMI (U3UUECKON TEOpUHM — MEXAHUKH, MOJIEKYJISPHOU
GU3NKM W TEPMOIWHAMUKH, POJb (Qu3ndeckod Teopur B (HOPMHPOBAHUU
MPeICTaBICHUM 0 GU3NUECKON KapTUHE MUPA;

pasnmuyaTh yCIOBUS TMPUMEHHMOCTH W3YYEHHBIX Mojeled (U3UIECKUX Tel
Y TIPOLIECCOB (SIBJICHUN);

pasnmuyaTh ycioBHs (TpaHWIBI, O0OJACTH) MPUMEHUMOCTH H3yYEHHBIX
bU3NYEeCKUX 3aKOHOB, TTOHMMAaTh BCEOOIMA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB
Y OTPAHUYECHHOCTh MCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHATM3UPOBATh W OOBACHITH MEXaHWYECKHE, TEIUIOBBIC, DSJIEKTPUUYCCKUC
MPOLIECCHl U SIBIICHUSI, HUCIIOJIb3Ys OCHOBHBIEC TIOJIOKEHUS W 3aKOHBl MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPUHU, MOJICKYJSPHOU (U3UKU U TEPMOJUHAMUKH,
AJIEKTPOAMHAMUKH;

aHATM3UPOBATh M OOBACHATH (U3MYCCKUE SBICHUS, WCIIOJIB3YS OCHOBHBIC
MOJIOKEHUS M (PU3UUECKUE 3aKOHBI;

ONUCHIBATh (PUBMYECKUE TMPOIECCHl W SIBJICHUS, HCMOJB3Yysl HEO0OXOAUMBIE
BCJTUYHHEI;

00BACHITH OCOOCHHOCTHU MPOTEKAHUS U3YYaeMbIX (DU3UUECKUX SIBICHUIA;

MPOBOJUTH HUCCJIEOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIMUMHBI
OT JIpyroi C HCIHOJb30BAaHUEM IMPSAMBIX U3MEPEHUM, NMPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DHKCUPOBATh PE3yJbTaThl IOJTYYCHHOW 3aBUCUMOCTH (HU3UUECCKUX
BEJMYMH B BUJI€ TPA()UKOB C y4€TOM aOCOIOTHBIX MTOTPEITHOCTEN U3MEPEHU, AeNIaTh
BBIBO/IbI 10 PE3yJIbTaTaM UCCJIEA0BaHNUS;

MPOBOJIUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIUYHH, MPU 3TOM BHIOUPATh
ONTUMAJIbHBIA METOJ] W3MEPEHHUs, OIEHHWBATh AaOCOJIOTHBIE M OTHOCUTEIbHBIC

MNOrpCIHOCTH IIPAMBIX 1 KOCBCHHBIX I/ISMepeHI/If/’I;
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IIPOBOJUTE OIIBITHI 10 IMPOBEPKE MNPEIJIOKEHHONM T'MIOTE3bl: IUIAHUPOBATH
IKCIEPUMEHT, COOMpaTh  HKCIEPUMEHTAJbHYIO  YCTAHOBKY, AaHAJIW3HPOBATh
NOJIyYEHHBIE PE3YJIBTATHI U JIENIaTh BHIBOJ O CTAaTyCE MPEUIOKEHHON TMITOTE3bI;

coOirofaTh mpaBuja OE30MAacCHOTO TpPyAa MPU MPOBEICHUU HCCIICTOBAHHIA
B paMKax  NpakTUKyMa M  Y4eOHO-HCCIEAOBATENIbCKOM  JeATEIbHOCTH
C HCTIOIh30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U Ja00PaTOPHOTO 00Oy IOBAHUS;

pelaTh pacyeTHBIE 3aJ]a4u C SIBHO 3aJIaHHOM M HESABHO 3aJaHHOM (hU3UUYECKOM
MOJICJIbIO: Ha OCHOBAHHHM AaHAlM3a YCJIOBHS OOOCHOBBIBaTh BBIOOP (PU3UUECKOM
MOJIEJIM, OTBEYarollell TpeOOBaHUSAM 3aJaud, HPUMEHATb (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTM W MOCTYJaThl (PU3WYECKHX TEOPUH TMpU  HCMIOIb30BAHUU
MaTEMaTUYeCKUX METOJOB pEIICHUs 3a7ad, MPOBOJMUTH pPacUEThl HAa OCHOBAHUU
UMEIOIINXCSL JTaHHBIX, AHAJIU3UPOBATh pE3yJlbTaTbl U KOPPEKTUPOBATH METOBI
pEeUIeHus C YYETOM MOJYyYEHHBIX PE3yIbTaTOB;

pelath KayecTBEHHbIE 3a/Jauu, TPEOYIOIIMe MPUMEHEHHUs 3HAHUW U3 pa3HbIX
paszenoB Kypca (QU3WMKHM, a TaK)KE HHTETpPAMM 3HAHUM M3 JAPYTUX TMPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAWBATh JIOTHYECKYHO LIETIOYKY PAaCCYKACHUMN
C OMOPOi Ha N3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUECKHUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS U1l OOBSICHEHUS] OCHOBHBIX ITPUHIIUIIOB
paboThI M3MEPUTENBHBIX TPHOOPOB;

aHAIM3UPOBATh W OLIEHUBATH IOCJEICTBUS OBITOBOM M TPOU3BOJCTBEHHOU
NESTEIbBHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU IPOLECCAMM, C IO3MIMMA
HKOJIOTUYECKOMN 0€e30MMacHOCTH, IPEICTABICHUM 0 palMOHAIILHOM
IPUPOAOINOIb30BAHUH, @ TAKXKE PAa3yMHOM MCIOJIb30BAHUM JIOCTHXKEHUN HAayKH
Y TEXHOJIOTUH JJIs AaJIbHEHIIETO pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

NPUMEHATh Pa3lWdHbIe CIOCOOBI paboThl ¢ uHpOpMammenr QGU3NIECKOTOo
COJIEpP)KaHUsI C UCIHOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJIOTHUM,
IIPU 3TOM HKCIIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA,
nepepaboTKi W TPEIbSIBICHUS Y4YeOHOW W HAYYHO-TIONMYJIAPHOW HH(pOpMAIUH,
CTPYKTYpUPOBAHUS U HUHTEpPIpETalMd HHPOPMALUHU, MOJYyUYEHHOW U3 Ppa3IUYHbIX
WUCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh MOTydaeMyl0 WH()OPMAIMIO U OICHUBAThH
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TAK U HAa OCHOBE aHAJIU3a
MCTOYHUKA UH(POPMALINH;

IPOSIBJIATh OPraHW3aLMOHHBIE U ITO3HABATEJIBHBIE YMEHMSI CaAMOCTOSITEIBHOTO
NpUOOPETEHUS] HOBBIX 3HAHWM B MPOLECCE BBIIOJIHEHUS NPOEKTHBIX M Y4EOHO-

UCCIIEIOBATENbCKUX padoT;
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paboTaTh B rpYyIIIE C UCTIOHEHUEM PA3IMUHBIX COLUATbHBIX POJIEH;
OpOSIBISITH  MOTHBALIMIO K Oynaymied mpodecCHOHATBbHONW — IEATENIbHOCTH

I10 CIICIHUAJIBHOCTAM (1)I/I3I/IKO-T€XHI/ILI€CKOFO HpO(bI/IJISI.

K konmy 11 knacca oOGyqaroniuiicss HAyIUTCS:

NOHUMATh POJib (PU3UKU B SKOHOMMUYECKOH, TEXHOJIOTMYECKOM, COLMAIbHON
U ATHUYECKOH cdepax AesTeIbHOCTH YeJI0BeKa, pOJib U MECTO (PU3UKH B COBPEMEHHOM
HAyYHOW KApTUHE MHpA, 3HAUYEHUE OMNUCATEIBHOM, CUCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHON Y TPOTHOCTHYECKOW (YHKIMH (PU3MUecKod TEopHuH, pOJb
¢uznueckoil Teopun B GopMHPOBAaHUM MPEACTABICHUHN O (PU3NUECKON KapTHHE MUpa,
MeCTO (U3UYECKON KapTUHBI MHUpa B OOILIEM psOy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [IPEJCTaBICHUI O IPUPOLE;

pasnuyaTh yCIOBHUS NPUMEHHMOCTH HW3YYCHHBIX MOJened (PU3MUEeCKHX Tem
U TIPOLIECCOB (SIBJICHUN);

paznuuath yciIOBUs (TpaHUIBl, OO0JACTH) TNPUMEHUMOCTH H3YYEHHBIX
(¢u3NYEeCKUX 3aKOHOB, MMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB
Y OTPaHUYECHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaThb M OOBSACHATH AJIEKTPOMArHWTHBIE, KBAaHTOBBIE IPOLECCHI
W SBJICHUS, MCHOJb3yd OCHOBHBIE IIOJIOXKEHUS UM 3aKOHBl DJIEKTPOAUHAMUKH
Y KBaHTOBOUW (PU3UKH;

ONUCHIBATh U3yUYEHHBIE (PU3NYECKUE MPOLECCHI U SIBJICHMS,

OOBSICHATH OCOOCHHOCTH MPOTEKAHUS N3YUCHHBIX (DU3UUECKUX SBICHUI,

IIPOBOJUTH WCCIIEIOBaHUE 3aBUCUMOCTEN buznyecKknx BEJIMYHH
C HCHOJB30BAHMEM IIPSMBIX W3MEPEHMI, IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(uKCHPOBATh PE3yibTATHI MMOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHUJE
rpaUKoB C y4eToM aOCOJIFOTHBIX IOTPELIHOCTEH HM3MEPEHUMH, J1eNaTh BbIBOJIBI
10 pe3yJbTaTaM UCCIEI0BaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIUYMH, IPU 3TOM BBIOMPATh
ONTHUMAJIbHBIA METOJ M3MEpPEHHUs, OLEHUBATH AOCONIOTHBIE M OTHOCUTEIbHBIC
HOTPELTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOJUTE OIIBITHI MO MPOBEPKE NPEIJOKEHHOM THUIIOTE3bl: IJIAHUPOBATH
OKCIEPUMEHT, COOMpaTh  HSKCIEPUMEHTAJIBHYI0  yCTaHOBKY, aHAJIU3UPOBATh

IMOJIYYCHHBIC PC3YJIbTAThI U ACJIATh BBIBOA O CTATYyCC HpGI[JIO)KGHHOﬁ THIIOTE3kI,
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coOirofarh mpaBuja OE30MAacCHOTO TpPyAa MPU MPOBEICHUU HCCIICTOBAHHIA
B paMKax  NpakTUKyMa M  Y4eOHO-HCCIEAOBATEIbCKOM  JeATEIbHOCTH
C UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U J1a00PATOPHOTO 00Oy 10BAHUS;

peliaTh pacyeTHbIE 3a/1a4U C SIBHO 3a/IaHHOM M HESIBHO 3aJJaHHOW (PU3UYECKOU
MOJIEJIBIO;

pelath KayecTBEHHbIE 3a/Jauu, TPEOYIOIIMe MPUMEHEHHUs 3HAHUW U3 pa3HbIX
paszenoB Kypca (QU3WMKHM, a TakKe HHTETpAMM 3HAHUM W3 JAPYTUX TMPEIMETOB
€CTECTBEHHO-HAYYHOI0 LMKJIA: BBICTPAWBATh JIOTHYECKYHO LIETIOYKY PAaCCYKACHUMN
C OIOPOI HAa N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUA JJI1 OOBSICHEHUS] OCHOBHBIX IIPUHIIUIIOB
paboThI M3MEPUTENBHBIX TPHOOPOB;

aHAJIM3UPOBATh U OIIEHUBATH MOCIEJACTBUA OBITOBOM M MPOU3BOACTBEHHOMN
NESTEIbHOCTH 4YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU MPOIECCaMU, C MO3HULMN
IKOJIOTHYECKON 0€30MacHOCTH, IPEICTABICHUM 0 panMoOHAIIbHOM
IPUPOAOIIOIb30BAHUH, @ TAKXKE Pa3yMHOM MCIOJIb30BAHUM JOCTHXKEHHN HayKH
Y TEXHOJIOTUH JJIs AaJIbHEHIIETO pa3BUTHS YEJIOBEYECKOTO OOIECTBA;

NPUMEHATh Pa3WYHbIe CIOCOOBI paboThl ¢ HH(OpMaIe (U3NIECKOTo
COJIEpP)KaHUsI C HCIOJB30BAHUEM COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCIIOJIb30BAaTh COBPEMEHHbBIE MH(POPMAIMOHHBIE TEXHOJOTUH AJIs MOKCKA,
nepepaboTKi W TPEIbSIBICHUS Y4YeOHOW W HAYYHO-TIOMYJISAPHOW WHGOpMAaIu,
CTPYKTYpUPOBAaHHUS U HHTEpIpeTaluy HHGPOpPMAlUH, MOJYYEHHOM U3 pa3InyHBIX
MCTOYHHUKOB, KPUTUYECKH aHAIM3UPOBATh MOIYYAaEMYI0 HH(POPMAILMIO U OLICHUBATh
€€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOUIMXCSI 3HAHWW, TaK M HAa OCHOBE aHAIW3a
UCTOYHUKA UHPOpMALUY;

NPOSIBIISITH OPraHU3ALMOHHBIE U MO3HABATENIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
OpUOOpPETEeHUs] HOBBIX 3HAHMWA B IPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpYyIIE C UCTIOIHEHUEM PA3IMYHBIX COLUATbHBIX POJIEH;

OpOSIBISITH  MOTHBALIMIO K Oynaymied mpodecCHOHATBbHONW — IeATEIbHOCTH

0 CIIEIUATBHOCTSIM (PHU3UKO-TEXHUIECKOTO TTPO(HIIS.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N HaumenoBanue
) pa3zIenoB 1 TeM
/11
y4eOHOTO IpeAMeTa

Pa3znen 1. Mexanuka
1.1 IMorpemnoctn
B DKCIIEPUMEHTE

(Jtexrus)

KomuuectBo

qaCcoB

[IporpamMmmHOE conepranue

DKCIEPUMEHT U TEOPHS B IIpoIiecce

Mo3HaHus npupoasl. Habmonenue

Y DKCIIEPUMEHT B (PU3HKE.

Cnioco0bl u3MepeHus pu3ndecKux

BEJIMYMH (QHAIOTOBBIE U IU(POBHIE

U3MEPUTEITLHBIE TIPHOOPHI,
KOMITbIOTEPHBIC JATYMKOBBIC
CUCTEMBI).

[TorpemnocTn n3MepeHUn

(br3UIeCKuX BeTMIHH (a0COMIOTHAS

1 OTHOCHUTEJIbHAS).
I'unore3a. du3nyeckui 3aK0H,

I'paHuObI €TO IIPUMCHHUMOCTH

XapaKTepI/ICTI/IKa ACATCIBHOCTH

00yJaroImuxcs

Onepuposams NOHAMUAMU:
HaO0JII0ICHHE, DKCIIEPUMEHT, TUIIOTE3a,
Teopus, pu3ndecKas BeININHA,
(bu3NYeCcKuil 3aKOH, U3MEPUTEIbHBIN
npubdop, U3IMEpeHUe, pe3yabTaT
U3MEPEHUs], 1IeHA JICTICHUS IIKaJIbI
npubdopa, MOrpenrHoCTh U3MEPEHUSL.
IIpusooums npumepst HaAOIIOCHUS,
AKCIIEPUMEHTA, TUTIOTE3bI, TCOPHH,
bu3NYeCcKuX BEIUYUH, QPU3UIECKUX
3aKOHOB, U3MEPUTEIIbHBIX MPUOOPOB.
Onpedensims 1IeHY ETEHUS TKAIbI
npuoopa, abCOTOTHYIO MOTPEIIHOCTh
IPSIMOTO U3MEPEHUSI.
3name HOPMYIIBI 1J1 OLICHKU
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1.2

OneHka morpenrHocTen
MPSIMBIX U KOCBEHHBIX
U3MEPEHUN
(camocTosiTenbHas

pabota)

Ornpezenenne norpenHocTei
MPSIMBIX U3MEPEHUH 110 3aIaHHBIM
pe3yJibTaTaM U3MEPECHUM.
[TpueMbI OIIEHKH MTOTPENTHOCTEH

KOCBEHHBIX U3MEPEHUIN

OTHOCHUTEIBHON NOTPEIIHOCTH
KOCBEHHOI'0 M3MEPEHUS, ITpaBuiIa
OKpPYTJICHHS a0COTIOTHBIX
MOTPEIIHOCTEN, BBIPAKEHHE
OTHOCHTEJIBHBIX ITOIPEIIHOCTEN

B IIPOLICHTAaX

Onepuposams NOHAMUAMU.
a0COJIIOTHAS MOTPEIIHOCTh U3MEPEHMUS,
OTHOCUTEJIbHAS TOTPEITHOCTD
U3MEPEHUSL.

1Ipusooums npumepsl NIPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp OTPEIIHOCTH IPSIMBbIX
WU3MEPECHUM.

Hcnonvzoeams METOJ TPAHUL]

JUIs OLEHKH a0COJIIOTHOM OrPEIHOCTH
IIPSIMOTO U3MEPEHUs, ITpaBuia
OKPYTJICHHS a0COTIOTHBIX
MOTPENIHOCTEN, OPMYIIBI JIJIsI OLIEHKU
OTHOCHUTEJILHOM MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHMUS.

Ymems OKpyTisaTh aOCOTIOTHBIC
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1.3.1 VYcpennenue
m3mepenuil. CirydaiiHas
IIOTPELIHOCTD

(IpaKTUKyM)

1

[TpubGopHbIe MOTPEIIHOCTH,
CJIy4aiiHbI€ U CUCTEMATUYECKUE

IIOTpCIIHOCTHU

MOTPEIIHOCTH, BHIPAXKATh
OTHOCHTEJIbHBIE OTPEIIHOCTH

B MPOIICHTAX.

Pewamys 3anaumn Ha OLIEHKY
OTHOCHUTEIBHBIX TOTPEITHOCTEM
Onepuposams NOHAMUAMU:
npuOOpHAas MOTPEUIHOCTb, CITydaiiHas
MOTPEIIHOCTh, CHCTEMATUYECKas
IOTPELIHOCTD, CPEHEE 3HAUCHHUE.
IIpusooumv npumepvl TPUOOPHOH,
CIy4allHOW U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpedensimsb SKCIEPUMEHTAIBHO Ha0O0p
3Ha4YCHUM (PU3NYECKON BETUUMHBI

IIPU IPOBEICHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHU.
Hcnonvzosams pOpMyIIbI U1l CPETHETO
apu(pMeTHIECKOro HECKOJIBKUX YHCET,
JUTSI OTICHKY a0COTFOTHOM MOTPEIIHOCTH
3Ha4YCHUS PU3NUECKON BETUUUHBI,
OLICHEHHOT'O KaK CpeJHee

apumMeTHIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kwunemarndeckue
M3MEPEHUS TATbHOCTH
moJjieTa, pacuer
HA4YaJIbHOM CKOPOCTH

(IpaKTUKyM)

ITepememnieHune, CKOpOCTh

1 YCKOPEHUE MAaTepUATIbHOM TOUKH,
UX IPOECKLIHUH HA OCH CUCTEMBI
koopauHat. CioxxeHue
MEPEMENICHUMN U CIIOKEHUE
CKopocTei. [IBuxkeHue Tena,
OpOIIEHHOTO MO/ YTIJIOM

K TOPU30HTY. 3aBUCUMOCTD

Oyenusamsv 3HaAUYCHUE N3MEPSIEMON
bu3nyeCcKOil BETNIMHBI KaK CPETHEE
apudMeTHIeCKOe Habopa ee 3HAUCHHH,
MOJTYYCHHBIX TIPH MMPOBEIACHUT
HECKOJbKHUX HE3aBUCHUMBIX U3MEPEHUH,
aOCOJIFOTHYIO U OTHOCHUTEJIbHYIO
MIOrPENTHOCTh 3HAYCHUS ATOU
(bU3MYECKON BEJIMYHHBI.
Ycemanasnusams 63aumocessu

MEX/1y OLICHKOU 3HaueHus (PU3n4ecKon
BEJIUYMHBI, OTIPEICIISIEMO

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(pMeTHIECKUM HECKOJIBKUX YHCEIT
Onepuposams NOHAMUAMU.

CKOpPOCTh, YCKOpPEHHE, CBOOOTHOE
najieHrue, TalbHOCTD TOJIETa,
a0COJIOTHAS OTPEIIHOCTh U3MEPEHHS,
OTHOCUTEJIbHAS TTOTPEITHOCTD
U3MEPEHUSL.

IIpusooums npumepsvt CBOOOTHOTO

MMaJCHUA TCII IIPHU Pa3IMYIHBIX
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KOOpPJIMHAT, CKOPOCTH M YCKOPEHUS

MaTepHaHBHOﬁ TOYKH OT BpCMCHHU

3HAYEHUSIX HAa4aJIbHOM CKOPOCTH,

IIPU Pa3HbIX yriax MEXAy HadyaabHOU
CKOPOCTBIO ¥l TOPU30HTOM.
Hcnonvzosams pynertky,
KUHEMaTH4YeCKue POpMYIIbL,
OIMCHIBAIOLIHE IBI)KEHUE TENA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH JIaJIbHOCTH IOJIETa Tea,
OpOIIIEHHOI'O0 TOPU30HTAJIBHO,

OT €ro HayaJIbHON CKOPOCTH.
Hccrnedosams 3aBUCUMOCTD JAIbHOCTU
noJjieTa Teaa, OpOUIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYaJIbHOM
CKOPOCTH U UHMEPNPEemupo8ams
[IOJTyYEHHBIE PE3YJILTATHI.

Pewamyo 3anady Ha onpeneneHue

10 SKCTIEPUMEHTAIILHBIM JIaHHBIM
HAa4YaJIbHOM CKOPOCTH TeENa,
OpOILIEHHOTO TOPU30HTAIBHO.
Onpeoensmsb aOCOTIOTHYIO

N OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4

1.5

IIpocrenmme
TeOMETPUICCKHE
HU3MEPCHUS
(camocTosTenpHas

pabota)

I'paduku
AKCIIEPUMEHTAITLHBIX

3aBUCUMOCTEM.

Metonbl ¥ IpUEMBI IIPOBEACHUS
MPSAMBIX U KOCBEHHBIX U3MEPEHUN
r€OMETPUYECKUX BEIUYMH (IJIMHA,

yTOJ1, TUTOIIa1b, 00bEM)

['paduueckoe npeacraBieHne
3aBUCUMOCTEHN (PU3NUECKUX

BEJINYMH APYT OT apyra. JInnenHas

Ha4yaJIbHOW CKOPOCTH TeJa,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposamv NOHAMUAMU.:
a0COJIOTHAS OTPEIIHOCTh U3MEPEHHS,
OTHOCUTEJbHAS TOTPEITHOCTD
U3MEpEHUSL.

3name METOIbI ¥ IPUEMBI IPOBECHUS
IPSIMBIX U3MEPEHUI FEOMETPUYECKHUX
BEJIMYMH.

Ilpumensamo popmMyIbl

JUISL OTIpeIeIeHHsI aDCOMIOTHBIX

Y OLICHKH OTHOCUTEJIbHBIX
MOTPEUIHOCTEN.

Pewams 3anauy Ha onpeneneHue
riomaau Gurypsl 1 oobeMa Tesna

10 SKCIIEPUMEHTAIBHO U3MEPEHHBIM
3HAYCHMSIM JIJTMH.

Onpedensimsb 3HaAYEHNS OTHOCUTEIIbHBIX
IOTPEIIHOCTEN B ITPOLIEHTAX
Onepuposams nousmusamu: Tpapux
3aBUCUMOCTH OJIHOM (pr3nyeckom

BEJINYMHBI OT IPYTOW, TUHEUHAS
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['paduueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTD. Y TJIOBOM
K03 GuIueHT 1 cB0OOOHOE

cllaraéMoe JMHEHHON 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOUM KOO PUITUECHT
U CBOOOJIHOE cllaraeéMoe JINHEHHOM
3aBHCHMOCTH, alllIPOKCUMAIIHS,
WUHTEPIOJIALNSA, IKCTPATIOJISIINA.
3nams ipaBuIIa MOCTPOCHUS TPadUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
IpyT OT JIpyra.

Cmpoumsb rpaduKu JTMHEUHBIX
3aBUCUMOCTEHN (PU3UUECKUX BETUUUH
IpyT OT JIpyra.

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaduKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JAPYT OT ApyTa.

IIpusooums npumepwvi aNMPOKCUMALIHH,
UHTEPIIOJIALNH, SKCTPATIOIISALINH.
Ymemwb poBOIUTH MPOLIETYPBI
anmnpoKCUMAaIUH, UHTEPIOJISALUH,
HKCTPANIOJISALIUH.

Onpeodensamp 3Ha4E€HUS YTIOBOTO
koahduieHTa u cBOOOHOTO
CJIaraeMoro JIMHEHHOW 3aBUCIMOCTH,
OLICHUBATh UX a0COJIFOTHBIE
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1.6

O6paboTka
HEJIMHEHHBIX
3aBUCHUMOCTEH:
JIMHEeapu3alvs,

IIoACUCT IJ10IIaan

I'paduueckoe npeacraBiacHue
3aBUCUMOCTEH (PHU3UICCKUX
BEJIMYUH JPYT OT JIpyra.
Henuneiinas 3aBUCUMOCTD

" CC JIMHCApU3alusl

IIOTPELIHOCTH.
Yemanasnusamo 63aumoceasu MEXIY
MaTE€MaTUYECKUM MOHITHEM «JIMHEWHAS
GyHKUUS U JTMHEHHON 3aBUCUMOCTBIO
(U3UYECKUX BEJIMYUH APYT OT APYTa.
Hccreoosams u unmepnpemuposamsy
rpauKy JTMHEHHBIX 3aBUCUMOCTEMN
(u3nYeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha MOCTpOEHUE
JIMHENHBIX TPaQUKOB 3aBUCUMOCTEN
(U3NYECKUX BEJIMYUH APYT OT Apyra
0 3aJlaHHBIM HabopaMm
DKCIIEPUMEHTAJIbHBIX JaHHBIX,
OIPEAEIIATH 110 TIOCTPOCHHOMY rpapuKy
yTI0BON KOO(PGUIIMEHT U CBOOOTHOE
cllaraeMoe, OIICHUBATh UX a0COIOTHBIC
Y OTHOCHUTEJIBHBIE ITOTPEITHOCTH
Onepuposams nonamusmu. Tpapuk
3aBUCHUMOCTH OJIHOM (DH3UUECKOM
BEJINYMHBI OT IPYTrOW, HEJIMHENHAS
3aBUCHMOCTD, JINHEAPHU3ALIHS

HEJIMHEHHOU 3aBUCUMOCTH, IINIOIIAIb
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o1 rpaduKoMm,
HOCTPOCHUE
KacaTeJIbHBIX

K rpaduky (JeKIus)

1o rpayMKOM 3aBHCHUMOCTH,
KacaTenbHas K rpaduKy 3aBUCUMOCTH

B JJAaHHOM TOYKE.

3namw TipaBUiIa TOCTPOCHUS TpauKOB
3aBUCUMOCTEN (PM3UYECKUX BEIIUUUH
JIpYT OT Apyra, PU3NYECKUA CMBICI
TJIOMIAM IO Tpa(UKOM 3aBUCUMOCTH
1 KacaTeJIbHOU K Tpa(uKy 3aBUCUMOCTH
B JIJaHHOM TOYKeE.

Cmpoums UCXOAHBIE

U JIMHEapU30BaHHbIE Tpaduku
3aBUCUMOCTEH (PM3UUYECKUX BEIIUUUH
JPYT OT JIpyTa, KacaTeIbHYIO K TrpaduKy
HEJINMHENHOM 3aBUCUMOCTHU B JaHHOU
TOYKE.

Ilpumenams npaBuia NOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH JPYT OT JpyTa.

Onpeodensime 3HaYEHUS TUIOILAN

1o rpaMKOM 3aBUCUMOCTH

U YTJIOBOTO KO3 duIineHTa

KacaTelbHOM K rpaduKy HEJIMHEHHOM
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3aBUCUMOCTH B IaHHOM TOYKE,
OLICHUBATh UX a0COJIFOTHBIE
HOTPEIIHOCTH.

Yemanaenusams 63aumocessu

MEXIy MaTEMaTHYECKUM ITOHATUEM
«QYHKIMSD ¥ 3aBUCUMOCTBIO
(u3NYECKUX BEIMYUH JIPYT OT Apyra.
Hccrneoosams u unmepnpemuposams
rpauKyd HETUHEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BEJIMYUH APYT OT APYTa.
Pewams 3anaun Ha MOCTpOEHUE
JMHEApU30BaHHBIX TpaUKOB
3aBUCUMOCTEN (PU3NUECKUX BETUUNH
JpYT OT Jpyra Mo 3alaHHbIM HabopaMm
AKCIEPUMEHTAIIbHBIX JJAHHBIX,
OIIPEAEIIATH 110 TIOCTPOCHHOMY IpapuKy
YTII0BOM KO3 (UIIMEHT U CBOOOTHOE
cJlaraeMoe, OIICHUBATh UX a0COJIOTHBIC

N OTHOCHUTCIIbHBIC ITOI'PCITHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Onepuposams nouamusamu. Tpapux
3aBUCUMOCTH MPSMOJIMHEUHOE IBU)KEHUE. 3aBUCUMOCTH OJJHOUM (PU3nYeCcKOn
KOOPAWHATHI IPAHULIBI Koopaunara, Bpemsi, CKOPOCTb BEJIMYMHBI OT APYI'O¥, HEJIMHEWHAs
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1.8

00J1acT HaMOKaHU
OT BPEMEHHU.
JIuneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

N3ydenue ynpyroro

TUCTEpE3UCca

(mpakTHKyM)

Cuna. I3sMepeHune cuibl
JTUHAMOMETPOM. Y IpyTrue
Y 4YaCTUYHO yrnpyrue aedhopmariiu.

Cuina ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, TMHEAPU3AIHSI
HEJIMHEWHOW 3aBUCUMOCTH.

Cmpoumbp TUHEAPU30BaHHBIN TpaduK
3aBUCUMOCTH (PH3MUECKUX BEITHYUH
ApyT OT Apyra.

IIpumensimob TIpaBUiIa TIOCTPOCHUS
rpaduKOB 3aBUCUMOCTEH (PH3HUUECKUX
BEJIMYUH JPYT OT APYTa.

Onpedensimsb 3HAYSHHS YTIIOBOTO
Kod¢uImeHTa u CBOOOTHOTO
ciaraemMoro rpaduka TuHEHHON
3aBHCHUMOCTH, OIICHUBATh

uX a0COIOTHBIE MTOTPEITHOCTH.
Hccneoosams u unmepnpemuposans
HEJIMHEIHYI0 3aBUCUMOCTh KOOPAUHATHI
TpaHUIIbl 00JIACTH HAMOKaHUs OymMaru
OT BPEMCHU.

Hcnonv3o6ams CEKyHIIOMED U PYIETKY
Onepupogams noHAMUAMU. CUIA,
nedopmanusi, ynpyrui ructepesuc.
Ymemo popmynupoBaTh 3akoH ['yka,

coOupaTh HKCIEPUMEHTATBHYIO
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OTkioHeHus oT 3akoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM M Ha KOHEYHOM
nepemeleHuu. I'papuueckoe

MIPEICTABICHIE PAOOTHI CHITBI

YCTaHOBKY.
Dopmynuposams TUIIOTE3Y O XapaKTePe
3aBUCUMOCTH JIJTHHBI 0OBEKTA OT
BEJIMYUHBI IPUII0KEHHOU K HEMY CHJIBL.
Cmpoumb HeMHEHHbIN Tpaduk
3aBUCUMOCTH (PU3UYECKUX BEIIMUUH
JpyT OT JIpyra.

Ilpumensame paBUIIA IOCTPOEHUS
rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JAPYT OT JApyTa.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIMHBI
00BbEKTa OT BEJIMYMHBI TPUIIOKEHHOM

K HEMY CHJIBL.

Onpedensims yroi HAKJIOHA
KacaTelbHOU K rpaduKy HEJTMHEHHON
3aBUCUMOCTH B JIAHHOM TOYKE, IJIOIIAb
o1 rpadMKOM, OLIEHUBATh A0COTIOTHBIE
Y OTHOCHUTEJBHBIE MOTPEITHOCTH 3TUX
BEJINYHH.

Hcnonvszoeams CEKyHAOMED

Y TMHAMOMETD.
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1.9

Haxoxxnenue Macchel
JIMHEWKH U LITIPULA
C IOMOIIBIO
YPaBHOBECIIIMBAHUSA

pbIyara (MpakTUKYM )

AOGCOFOTHO TBEPIOE TEJIO.
BpamarensHoe nBUKEHUE
TBEPAOTO TeJ1a. MOMEHT CUJIBI
OTHOCHUTEJIbHO OCH BpAILICHUS.
IIneqo cuibl. CnokeHUE CHII,
MIPUJIOKECHHBIX K TBEPJIOMY TEITY.
LlenTtp TsKECTH Tena. Y CIOBUS

PaBHOBCCHA TBEPAOI'O TCIIA. Ppruar

Ycemanasnusams 63aumocessu

MEXy OnpeeicHreM (HU3nIecKon
BEJIMYMHBI «MEXaHWIECKasi paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«IUTOIAb MO TPadUKOM 3aBUCIMOCTH
BEJIMYMHBI CHITBI OT BEJIMYUHBI
nedopMarum»

Onepupogams NOHAMUAMU: MOMEHT
CHWJIBI OTHOCUTEIIEHO OCH BpaIllCHUs,
TUIEYO CHJIBI, IICHTP TSDKECTH Tela,
phIyar.

Ymemwv popmynrpoBaTh MpaBUIIO
MOMEHTOB, YCJIOBHSI PaBHOBECHSI
aOCOJTFOTHO TBEP/IOTO TEJNA, CKJIAIbIBATh
CWJIBI, PUJIOKCHHBIE K TBEPJIOMY TEITy,
coOupaTh IKCIIEPUMEHTAITLHYIO
YCTaHOBKY.

Ipusooums ipuMepbl TPUMCHECHHUS
pBIYAroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH KOOPIMHATHI TOUKH

ONIOPBI YPABHOBELIEHHOT'O pblyara
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OT BEJIMYMHBI CUJIBI, TPUIIOKEHHOM

K €ro KOHILY.

Cmpoums TuHEHHBIN TpaduK
3aBHCUMOCTH (PU3NYECKUX BEITUYUH
JpyT OT Jpyra.

IIpumensimo nipaBUIa TOCTPOCHUS
rpaduKoOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JAPYT OT JApyTa.
Hccnedosams u unmepnpemuposamsy
3aBHCHUMOCTH KOOPJUHATHI TOUKH
OIOpPbI YPAaBHOBEIIEHHOTO pblyara

OT BEJIMYMHBI CUJIbI, TPUIIOKEHHOM

K €ro KOHILY.

Onpeodensimys 110 rpaduKy TUHEHHON
3aBHCHMOCTH 3HAUY€HUS yTIOBOTO
koa(dumreHTa u cBOOOHOTO
cJIaraeMoro, OIl€HHMBaTh a0COIIOTHBIE
¥ OTHOCHUTEJIHHBIE TIOTPEITHOCTH ITHX
BEJIMYUH.

Hcnonvzoeams NTUHENKY, a TAKKE
HITPUIL C NETCHUSIME JJI U3MEPEHUS
o0Bema.

Pewamo 3aJ1a4M O paBHOBCCHUM pbldara
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1.10 Hsmepenue
K03 uIreHTa
HHEPreTUUECKUX OTEPh
IIPU OTCKOKE IIapuKa

OT ITIOBCPXHOCTH

(mpakTHKyM)

NMnynibe cUIIbI M U3MEHEHHE
MMITYJIbCA TEJA. 3aKOH COXPaHEHUS
nMmnyibca. Kunernueckas sHeprus
MaTepUAIbHON TOYKH. Teopema
00 U3MEHEHUU KUHETUUECKON
SHEPIUU MATEPUAIBHOUN TOUKHU.
[TorenmanbHbIE

Y HENOTEHIIUAJIBHBIC CUJIBI.
IloTeHnmanbpHas SHEPrUsl.
[TorenunanbHas sHEprus Tena

B OJTHOPOJTHOM I'PaBUTALlOHHOM
nosie. CBsi3b pabOThI
HEMOTEHIMAIbHBIX CHJI

C U3MECHEHUEM MEXaHUYECKOUN
DHEPIUHU CUCTEMBI TEJ. 3aKOH
COXpPaHEHUSA MEXaHUYECKON
DHEPIruu. YIIPyTUe U HEYIIpyTUe
CTOJIKHOBEHUS. BHyTpeHH: s

SHEpPrus Tesa

Onepupogams nOHAMUAMU. UMITYIIbC
CHUJIbI, UMITYJIbC TEJIa, KHHETUYECKas
SHEPrusi MaTepUAIbHON TOUKH,
MOTEHIIUAJIbHBIC U HETTOTEHIIMAIbHBIC
CHUJIBI, MOTECHIIMATbHAS SHEPTUs

(B T.4. TeJia B OJHOPOTHOM
IPaBUTAIMOHHOM I10JI€), YIIPYTHe

U HEYIPYTHUE€ CTOJKHOBEHHUSI.

Ymems hopmMyaupoBaTh 3aKOH
COXpPaHEHUS UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTUU
MaTepUaIbHON TOYKH, 1aBaTh
OTIPE/ICJICHUE OTCHIIUATBHBIX

Y HETIOTECHIIMAIbHBIX CUJT;
bopMyIMpOBaTh 3aKOH COXPAHECHHUS
MEXaHUYECKOI SHEPTUH.
lIpusooums npumepsbi ciydaes,
KOTJIa UMITYJIbC T€Ja COXPAHAETCS
WJIU HE COXPAHSIETCs, KOraa
MEXaHUYECKasl SHEPTUsl CUCTEMBI
COXPAHSIETCS WJIM HE COXPAHSIETCA,

YIPYTUX U HEYTIPYTUX CTOJIKHOBEHUM.
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Hroro o pazgeny

20

Dopmyauposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapHuKa
MOCJIE COYJIAPEHUS C TOBEPXHOCTHIO
TOPU30HTAIBLHOIO CTOJIA OT BBICOTHI
copoca.

Cmpoums TMHENHBIN U HETUHEWHBIN
rpaduK 3aBUCUMOCTU (PU3NUECKUX
BEJIMYUH JIPYT OT JApyra.

IIpumensame npaBUIIa MOCTPOEHUS
rpaduKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH JIPYT OT JApyra.

Hccneoosams u unmepnpemupogamo
3aBUCHUMOCTB BBICOTBI OTCKOKA IIapuKa
MOCJIE COYJIAPEHUS C TOBEPXHOCTHIO
TOPU30HTAIBLHOI'O CTOJIA OT BBICOTHI
copoca.

Hcnonvzoeams pyJeTKy.

Pewams 3aqaun 00 a0COIIFOTHO
YOPYTUX U @0COJTIOTHO HEYIIPYTHX

COYJIapEHUSIX
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Pasznen 2. Mogiekysipaasi pu3suka 1 TepMOAHHAMHUKA

2.1.  Omnpenenenue 2 KomnuecTBO TEMIOTHI.
TEIIIIOEMKOCTH TemnoeMkocTh TeIa. Y AeiIbHAS
TBEPIOTO Teja Y MOJISIpHAsl TETJIOEMKOCTH
(IpaKTUKyM) BEIIECTBA. Y paBHEHUE TETIIOBOTO

Oamanca. TernaoBoe paBHOBECHE

Onepuposams nOHAMUAMU. KOJTAYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YACTbHAsA
1 MOJISIpHAsl TeTNIOEMKOCTH BEIeCTBa,
TEIJIOBOE PaBHOBECHE.

Ymems popmynmupoBaTh ypaBHEHUE
TEIJIOBOT0 OajiaHca, cCoOupaTh
AKCTICPUMEHTAIIbHYIO YCTaHOBKY.
IIpusooums npumepwi T,
00JIaIaroINX OTMHAKOBOM
TEIJIOEMKOCTBIO, HO Pa3IUMIHOM
YACITBHOM TETIIOEMKOCTBIO.

IIpumensmob ypaBHEHHE TETLTIOBOTO
OasraHca JuTsl OTIMCAaHUS TpoIiecca
TEIJI000MEHa TBEPIOTO TeJla C BOJOH.
Hcceneoosams TemiooOMeH

MEKTy TBEPJIbIM TEJIOM U KHJIKOCTSIMHU
U UHMepnpPemuposams pe3yIbTaThl
9THUX OIIBITOB.

Onpeodensims TETIIOEMKOCTh TBEPOTO
TeJa Ha OCHOBAHUH PE3yJIbTaTOB

OMBITOB M0 U3YYECHHIO TEINIOOOMEHA
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2.2.

N3mepenune
TEMIIEPATYpPhl PyK
JKCIIEpUMEHTATOpa
Y IaBJICHUS, KOTOPOE
MOTI'yT CO3aTh

€ro JIETKUE
(mpakTHKyM)

JlaBnenue, o0beM, TeMIEpATypa,
KOJIMYECTBO BelllecTBa. M icanbHbIn
ra3. YpaBHenue MenpeneeBa—
Knaneiipona. ['a30BbI€ 3aKOHBI.
["a30Bb111 TEpMOMETD

MEXIY TBEPABIM TEJIOM U KUIKOCTIMU
C pa3HBIMU TEMITepaTypaMH, OIICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIIbHYIO
MIOTPEITHOCTH U3MEPEHHON BEITUINHBI.
Hcnonvzo6amsb TEpMOMETD.
Yemanasnusams 63aumocssisu

MEX Iy 3aKOHOM COXPaHEHHUS YPHEPTUU
¥ YpaBHEHHEM TEIJIOBOTO OalaHca.
Pewams 3anaun Ha TpUMEHEHHE
ypaBHEHUS TEIUIOBOTO OaaHca
Onepuposams nousimusmu. 1aBieHUE,
o0beM, TeMIiepaTypa, KOJIM4eCTBO
BEIIECTBA, UJICATbHBIN ras3.

Ymems 3anuchiBaTh ypaBHEHUE
MenneneeBa—Knanelpona,
bopMyIUpOBaTH TA30BbIE 3aKOHBI,
coOUpaTh IKCIEPUMEHTATILHYIO
YCTaHOBKY.

3name yCTPOMCTBO U MPUHIIUIT paOOTHI
ra3oBOro TEPMOMETpA.

IIpusooums npumepv NTOBEACHUS rasa
IIPY U3MEHEHUH €T0 JaBJICHUS, 00beMa,

TEMIIEPaTypHhI.
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2.3.

OddexTuBHBIM
KodhHUIUEHT
KECTKOCTH CUCTEMBI.
Onpenenenne MOTyIIst
FOnra npoBosioku

C MIOMOILIBIO phIYara.
Onpenenenue npeaena
ynpyroi nedopmanuun
(mpakTHKyM)

Jlebopmanuu TBEpAOTO Tea.
Pactsixenue u cxxatue. MonyJib
IOnra. Yopyrue n Heynpyrue
nedopmarun. [Ipexen ynpyrux
nedopmanmii. 3akoH ['yka.
MoOMEHT CuJIbl OTHOCUTEIBHO OCH
BpaueHus. [liedo cuibl. YcinoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensame TUHEUKY U CEKYHIOMED.
Onpedensimsb TEMIIEPATYPY U TABICHUE
WJICAJIBHOTO ra3a o pe3yJjbTraraM
OIIBITOB C CAMOJEIBHBIM T'a30BbIM
TEPMOMETPOM.

Hcnonvszoeams TUHENKY

Y CAaMO/JICJIbHBIN Ia30BbIA TEPMOMETD.
Yemanasnusams 63aumocsssu
MEK]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapameTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamv 3anaun Ha IpUMEHEHNE
ypaBHeHust MeHeneeBa—Knanepona
Onepupogsams noHamusAMuU.: yupyrue
u HeynpyTue nedopmanum,

npejen ynpyrou negopmaiiuu,
Motysib KOHra, MOMEHT CHJIBI
OTHOCHUTEJIBHO OCH BPAILICHUS, ILIEYO
CHUJIBI, pbIYar.

Ymems hopmynupoBath 3akoH ['yka
Ut iepopManiiy pacTsiKeHUs
OJHOPOJHOTO CTEPKHS C IOCTOSHHBIM

IMOIICPCUYHBIM CCUCHUCM, YCIIOBHC
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paBHOBeCHSI a0COJIFOTHO TBEPOTO TENa,
coOupaTh HIKCIIEPUMEHTATEHYIO
YCTaHOBKY.

IIpusooums npumepsvl ynpyrux

U HEyNpyrux aegopManiuii, MaTepuaion
C pa3nu4yHBIMU MOoaysiMu FOHTa.
Ilpumenams 3axkoH ['yka qys pacuera
nedopmali pacTsKEHUs MPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD yITTUHEHUS
IIPOBOJIOKU OT BEJIMYUHBI
pACTATUBAIOIIEHN €€ CHJIbI

U UHMEPNPemupo8ams

MOJTyYEHHBIE PE3yIbTaTHI,

B TOM YHCIJIE JIsl ONIPENICCHUSI ITpeienia
ynpyroi nedopmammu.

Onpeoensams Motynb FOHTa MpoBOIOKH
Ha OCHOBAHHUH PE3YJIbTATOB OINBITOB

10 PACTSKEHUIO POBOJIOKU

C MIOMOIIBIO PA3JIMYHBIX 110 BEJIMYUHE
CHJI, OLICHUBATh A0COIIOTHYIO

Y OTHOCUTENBbHYIO IOTPEUIHOCTD

u3mMepeHHoro moayJis FOnra.
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24.

N3mepenune

K03 uIreHTa
MOBEPXHOCTHOT'O
HaTSHKEHUS. METOJIOM

OTpbIBA (IIPAKTUKYM)

IToBepXHOCTHOE HATSKEHUE.
KoadduimeHT moBepXHOCTHOTO
HaTshKeHUsl. Cuila MOBEPXHOCTHOTO
HaTshkeHust. KanuuispHele
aBneHus. Jlapnenue

10]1 UICKPUBJICHHON MOBEPXHOCTHIO

xunkoctu. opmyna Jlammaca

Hcnonvzosams HEpaBHOIUICUUN phIYar
JUUISL YBEJIMYEHUSI CUJIbI M TIEPEMEIICHHUS.
Pewamu 3anaun Ha NpUMEHEHNE 3aKOHA
['yka st pacuera pacTsKeHUs

1 CXKaTHS CTEPIKHEU

Onepupogams NOHAMUAMU.
MMOBEPXHOCTHOE HATSHKEHUE,

KO3 HUIIMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KaWJUIAPHBIE SBJICHUSI.
Ymemuw 3anuceiBaTh GOPMYITY JJIsI CHUIIBI
MTOBEPXHOCTHOTO HATSKEHUS, (HOPMYITY
Jlamtaca ajis onpeaenaeHus 1aBJICHUS
MO/ UICKPUBIICHHOM MOBEPXHOCTHIO
AKUIKOCTH, COOUPATH
AKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepvi TOBEPXHOCTHBIX
SABJICHUW U KAITWUISIPHBIX SIBJICHUM.
Ilpumensams METOT OTPHIBA PAMKH

OT MOBEPXHOCTH JKUJIKOCTH

Ul m3MepeHus kKodddummeHTa
MTOBEPXHOCTHOT'O HATSXKEHUS KUIKOCTH.

Hcceneoosamsb 3aBUCUMOCTD BEJIMUMHBI
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2.5.1.

Onpenenenue TOUYKU

POCHI (MMPAKTUKYM)

HacplilieHHbIe ¥ HEHACHIILICHHbBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JTaBJICHUS
HACBIIIEHHOI0 apa

OT TEMIIepaTyphl,

MX HE3aBUCUMOCTBL OT 00beMa

CHUJIBI, HEOOXOIUMOM JJ1s1 OTpbIBA

OT ITOBEPXHOCTH BOJIbI IIPOBOJIOYHOMN
paMKH, OT €€ IEpUMeTpa

U UHMepNpPemupo8ams Pe3yJbTaThl
IIPOBEIEHHBIX U3MEPECHUM.

Onpeoensimob KodDPuImeHT

IMOBCPXHOCTHOI'O HATAXKCHUSA JKUAKOCTHU

10 pe3yJibTaTaM MPOBEACHHBIX
U3MEPEHUMN, OIIEHUBATh A0COFOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
VU3MEPEHHOMN BEJINYNHBI.
Hcnonv3oeams pbryar iid CO31aHUA
CHUJIBI 3aJIaHHOM BEJIMYUHLI.

Pewams 3anaun Ha IpUMEHEHHUE
(GbopMYyIIbI 17151 CUJIbI TOBEPXHOCTHOTO
HaTsokeHUs U hopmytel Jlammaca
Onepuposamsb NOHAMUAMU.
HACBIIICHHBIN U HEHACBIIIEHHBIN TIap,
BJIQYKHOCTH BO3/yXa, a0COMIOTHAS

1 OTHOCHUTEJIbHAS BJIQXKHOCTD.

Ymemw» xauecTBEHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U AAaBJICHU A
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HACBIIEHHOI0 napa. BiaxHocTh
BO31IyXa. AOCOIFOTHAS

1 OTHOCHUTCIIbHAA BJIAXKHOCTD

HACBIIIICHHOTO ITapa OT TEMITepaTypHlI,
UX HE3aBHCHMOCTEL OT 00beMa
HACHIIIIEHHOTO T1apa, COOMpaTh
AKCTICPUMEHTAIILHYIO YCTaHOBKY.
IIpusooums npumepst HaCHIIIICHHOTO
¥ HEHACBIIIEHHOTO Tapa.
Hccnedosams mipoliecc BeINAACHUS
POCHI ITPH TIOHMKEHUH TEMIIEPATYPBI
BJIYKHOT'O BO3/yXa

U UHMeEePNPemupoB8ams TOTyUYCHHbBIC
pe3yIbTaThI.

Onpeodensms 10 OJTYYEHHBIM
AKCTIEPUMEHTAILHBIM JaHHBIM
TEeMITepaTypy TOUKY POCHI, U 3aTEM,
C MOMOIIBIO TAOJIHIIBI 3aBUCHUMOCTH
JIaBJICHHS HACBIIIIEHHOTO TIapa BOJIbI
OT TeMIIePaTypPbl, OTHOCUTEIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKXKE
a0COJIIOTHBIE M OTHOCHUTEIILHBIC
MOTPEIIHOCTH ATUX BEJIWYHH.
Hcnonvzoeamsb TepMOMETD.

Pewiamo 3aJa41 Ha BBIYHCIICHUC
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2.5.2. 3HaAKOMCTBO
C DJIEKTPUUECKUM
KOH/JICHCAaTOPOM

(IpaKTUKyM)

DNEeKTpUYECKUN 3apsia.
DIIEKTPUYECKOE TOJIE.
HanpsixeHHOCTh 1 MOTEHIHAa
ANEKTPUYECKOro noiis. PazHocTs
MMOTEHIMAJIOB U HANIPSIKEHUE.
N3mepenne HanpsKEHUS.
Bonbrmetp. Konaencarop.
DNEKTPOEMKOCTb KOHJIEHCATOPA.
[TapaynensHOE

Y [TOCJIEI0BATEIBbHOE COCINHEHNE

KOHICHCATOPOB

a0COJIIOTHOM U OTHOCHUTEJILHOU
BJIAXKHOCTH

Onepuposams NOHAMUAMU.
AJIEKTPUYECKUU 3aPSI, DIIEKTPUIECKOE
T0JI€, HAMPSIKEHHOCTh Y MOTECHIUAI
3JIEKTPUYECKOTO TO0JIsA, PA3HOCTh
MOTCHIIMAJIOB U HaNPS)KECHUE,
KOHJICHCATOP, JIEKTPOEMKOCTh
KOHJICHCATOpA.

Ymemb BEIUUCTATH 3apsiJ KOHAEHCATOPA
IO €ro JIEKTPOEMKOCTH

1 HaNPSDKCHUIO, IPUMEHSITHh (DOPMYITBI
JUTS pacyeTra 3JIEKTPOEMKOCTH

MIPY MOCTIEA0BATEILHOM

Y IapaJyIeIbHOM COEIMHEHUH
KOHJICHCAaTOPOB, COOMpPaTh
3JIEKTPUYECKYIO LIETIb.

IIpusooums npumepoi
MOCJIEAOBATEIBLHOTO U MapalIEIbHOTO
COCIMHEHUS KOHJAEHCATOPOB.
Hcceneoosamsb 3aBUCUMOCTD

HaIpsKCHUA Ha KOHACHCATOPC
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Hroro no pazgeny
Pa3znea 3. DiekTpoguHaMuKA.
3.1. M3yuenwme npouecca

pa3psIKi KOHAEHCcATOpa

(mpakTHKyM)

DIIEKTPUYECKUAN 3apsil.
DIIEKTPUYECKOE TOJIE.
Hanpsi>keHHOCT U TOTEHIIUAI
AJIEKTPUYECKOTO MOJIs. Pa3HOCTH
MMOTEHINAJIOB U HANIPSIKEHUE.
OJ1C ucrounuka Toka. Usmepenue

HanpspKeHus. BonbTmeTp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepNpPemupoB8ams PE3yabTaThbl
ATOTO HKCIIEPUMEHTA.

Onpedensims OTHOLIICHUE
JIEKTPUUECKUX EMKOCTEN IBYX
KOHJICHCATOPOB 10 N3MEPEHHBIM
3HAYECHUSAM HAIPSKCHUS HA HUX,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEIIbHBIE ITIOIPEIIHOCTH
U3MEPSEMBIX BEJIUYHUH.
Hcnonv3o6amb BOIBTMETP.
Pewamys 3anaun Ha coequHEeHNE

KOHICHCATOPOB

Onepupogams NOHAMUAMU.
BJIEKTPUUYECKUU 3apsl, JIICKTPUUECKOE
T0JIE, HAMPSIKEHHOCTh Y MOTECHIUAI
3JIEKTPUYECKOTO TOJIsA, PA3HOCTh
MOTCHIIMAJIOB U HAPSKECHUE,

DJ1C ucrouHnka Toka, KOHJIEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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Konnencarop. D1eKTpOoEeMKOCTh
KOHJIEHCATOpa. DIIEKTPUUYECKOE
cornpoTtuBiieHre. 3akoH Oma

JUTSl TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKOU LIETIH.
KoHaeHcaTop B ey MOCTOSSTHHOTO

TOKa

AIEKTPUYECKOE COMTPOTHUBIICHHE.
Ymems popmymuposats 3akon Oma
JJIS1 TIOJTHOM (3aMKHYTOM )
AJIEKTPUUYECKON e, BEIYUCIATh
3apsi KOHJEHcaTopa

II0 €ro AEKTPOEMKOCTH

U HaIPSIKEHUI0, COOMPAThH
ANEKTPUYECKYIO 1IEMb.

IIpusooums npumepsi NOBEICHUS
KOHJIEHCATOpa, BKJIIFOUEHHOTO B IIETTb
MOCTOSIHHOT'O TOKA.

Dopmyauposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CUJIbI TOKA OT BPEMEHHU
IIpU pa3psIKe KOHJAEHcAaTopa

4yepes3 pe3nucTop.

Cmpoumbs TpaduK 3aBUCUMOCTH CUJIIBI
TOKa OT BPEMEHU IIPU pa3psiIKe
KOHJIEHCATOpa 4epe3 pe3ucTop.
IIpumensme paBUIIa MOCTPOEHUS
rpaduKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.

Hccneoosamsb 3aBUCUMOCTD CHIIBI TOKA
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3.2.

Onpenenenue
YACIBHOTO

COIIPOTHUBJICHUA

Cwuia Toka. Hanpsioxenune. 3akoH
Oma aJ1s1 ydacTka UEIH.

QHGKTpI/ILICCKOG COIIPOTHUBJICHHUC.

OT BpEMEHHU TPH pa3psIKe
KOHJIEHCATOpa Yyepe3 PE3UCTOP

U UHMepPnpPemupo8ams 3Ty
3aBHCHUMOCTb.

Onpeoensamp 31EKTPOEMKOCTb
KOHJEHCATOPA,

BBIPAXKasi €€ Yepe3 yrioBou

K03 PUITMEHT KacaTeNbHOH K TpaduKy
3aBUCUMOCTH CHUJIbI TOKA Pa3psIKu
KOHJICHCAaTOpa OT BPEMEHHU,

OLICHUBAThH A0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
3JIEKTPOEMKOCTH.

Hcnonvzosamsb BOIBTMETP

U CEKyHIOMeEp.

Yemanasnusams 63aumocessu.
Pewiamy xauecTBeHHbIE 3aa4U

0 KOH/IEHCATOpaXx, BKJIIOYEHHBIX B LIEIb
MOCTOSTHHOTO TOKa

Onepuposams noHAMUAMU.

CHWJIa TOKA, HAPsDKEHHE,

QJICKTPHUICCKOC COIIPOTHUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTB COITPOTUBJIEHHUS
OJTHOPOJIHOTO IIPOBOIHUKA

OT €ro JUIMHBI U IIJI0IA1
IIOIIEPEYHOr0 CeYCHHUsL. Y IENbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIIbHOE CONTPOTHUBIICHUE

BEIIECTRA.

Ymems popmynupoBats 3akoH Oma
JUTSl y4acTKa 1eTd, 3al1ChIBaTh
dbopmyiy 1Sl 3aBUCUMOCTH
COTIPOTHUBJICHUS OJTHOPOTHOTO
MIPOBOJIHUKA OT €TO JJIUHBI

U TIJTOIA]TU ITOTIEPEYHOT0 CEUCHUS,
coOMpaTh AMEKTPUUECKYIO 1.
IIpusooums npumepsl BEECTB

C Pa3JIMYHbBIM yJIeTbHBIM
COTPOTHBIICHHEM.

Ipumensmov METO U3MEPECHHS

MaJIbIX DJICKTPUUECKHIX
CONPOTHBIICHUN.

Hccneoosams 3aBUCUMOCTD
HaIPsHKEHUS MEXKTY KOHITAMHU OTpe3Ka
MIPOBOJIOKH OT JIJTMHBI 3TOTO OTPE3Ka
U UHMePNPemupo8ams pPe3yIbTaThl
MPOBE/ICHHBIX U3MEPEHUH, BBIUYUCIISTh
AIEKTPUIECKOE COMPOTUBIICHUE OTPE3KA

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUCHUAM
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3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
ITOJTYITPOBOTHUKOBOTO

nuojia (IpaKTUKyM)

[TonynpoBoauuku. CoOCTBEHHAs
Y TIpUMECHAasi TPOBOAUMOCTh
MTOJIYTIPOBOIHUKOB.

CgolicTBa p-n-nepexona.

[TomympOBOTHUKOBBIN U0

CHUJIBI TOKA W HAIIPSIKCHHUSL.
Onpedensims yAIbHOE CONPOTUBIICHNE
Martepurala MPOBOJIOKU IO U3BECTHBIM
JUIMHE, IUAMETPY U CONPOTUBIICHUIO,
OLICHUBATh A0COJIFOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YACIBHOTO COMPOTUBJICHUS.
Hcnonvzo6ams MyIbTUMETP B pEKUMAX
BOJILTMETPA U aMIIEpPMETPa, JINHEHKY,
MHUKPOMETP.
Pewams 3agaun Ha 3akoH OMma
JUTSl y9acTKa LEeTH U Ha 3aBUCUMOCTD
COIIPOTHUBJICHUS OTPE3Ka MIPOBOJIOKHU
OT €r0 XapaKTePUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOJTHUK, COOCTBEHHAS
Y IIpUMECHAsi TPOBOJAUMOCTD,
Pp-n-nepexo/i, MOITYIPOBOTHUKOBBIN
JTUOI.
Ymems 00BSICHATH IPUPOTY
COOCTBEHHOM U TPUMECHOM
MPOBOJANUMOCTH, CBOMCTBA
p-n-nepexoia, MPUHIIUI ICUCTBUS

62



MIOJTYTIPOBOTHUKOBOTO TMO/A,

ero (yHKIIMOHUPOBAHUE

IIPU BKJIFOYEHUH B DJIEKTPUUYECKYIO 1IETTh
MIOCTOSTHHOT'O TOKa B TIPSIMOM

¥ B 00paTHOM HaIpaBJIECHUH, COOUPATH
ANEKTPUIECKYIO IIETTh, YATATh
MapKUPOBKY TOJTYIPOBOJHUKOBOTO
JoJ1a.

1Ipusooums npumepsvl UCTIOIB30BAHUS
MOJTyTIPOBOTHUKOBOTO THO/1A

B JICKTPUYECKUX IIETISIX.
Dopmyauposams TUIIOTE3Y O XapaKTEPe
3aBUCUMOCTH CHJIBI TOKA, TEKYIIETO
yepe3 MOJyPOBOAHUKOBBIN U0,

OT MOJAAHHOTO Ha HErO HANPSKEHMUSL.
Cmpoumsb SKCIEPUMEHTAILHO
BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY
(BAX) moymnpoBOIHUKOBOTO MO/
IIPU €r0 BKIIFOUEHUHU B DJICKTPUUECKYIO
IEITb TIOCTOSTHHOTO TOKA B MPSMOM

U B OOpaTHOM HaIpaBJICHUU.
Ipumenamo ipaBUIIa TOCTPOCHUS

rpaduKOB 3aBUCUMOCTEN (PU3NIECKUX
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Hroro o pazgeny
OBIIEE KOJIMYECTBO

YACOB I10 ITPOI'PAMME

34

BEJIMYUH JPYT OT APYTa.
Hccneoosams BAX
HOJTYTIPOBOIHUKOBOTO JIMO/IA,
BKJIFOUEHHOTO B IIETTh TIOCTOSTHHOT'O TOKa
B IIPSIMOM U B OOpPaTHOM HarpaBICHUH
U UHMEPNPemuposams

3Ty 3aBUCUMOCTb.

Onpedensime INEKTPUUECKOE
COIIPOTHBIICHUE TOJTYTIPOBOIHUKOBOTO
JMOJIa TIPY TAHHOM 3HAYCHHUH
HAIPSOKEHUS, OIICHUBATH a0COIOTHYIO
Y OTHOCHUTEIBLHYIO MTOTPEITHOCTh

9TON (U3HUYECKON BEIIMIMHBI.
Hcnonvzoeams BOIBTMETP, aMIIEPMETP,
NIEPEMEHHBII PE3UCTOP, MAKETHYIO
TUIATY, TIOTYIPOBOTHUKOBBIN JTHO/I.
Pewams 3anaun Ha IENTN TOCTOSTHHOTO
TOKA TPY HAJIMYUH B HUX UIACATHLHOTO

oA
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11 KJIACC

HaumenoBanue
No KonmuaectBo
pa3aesaoB U TEM
/11 JacoB
y4eOHOro npeaMera
Paznen 1. DaekrpoauHaMmuka
1.1.  OueHka BEIUYHHBI 2
TOPU30HTAJILHON
COCTaBJISAIOIICH
MarHUTHOU MHIYKITUU
MarduTHOTO II0JIS

3emun (TPaKTUKYM)

HpOF PaMMHOC COACPIKAHNC

MaruautHoe none. Bektop

MAarHATHOW HHAYKIUU. [[puHImn

CYIICPIIO3NIHNH MAarHUTHBIX MOJICH.

JInHUY MarHUTHOW MHIYKIHU.
MarauTHoOE noJie KaTylIKH

C TOKOM

XapakTepUCTUKA IESITETbHOCTH

00ydJaronumxcs

Onepupoeamb NOHAMUAMU. MAarHUTHOC

110JIe, BEKTOP MarHUTHOW MHYKLIUH,
JIMHUA MarHUTHON UHIYKIIHH.
Ymems hbopmynupoBaTh NpUHIIHIT
CYINEPIIO3UIIMA MATHUTHBIX ITOJIEH,
M300pakaTh JTUHUU UHIYKITUU
MarHUTHOTO MOJIS KATYIIKH C TOKOM,
coOupaTh HIKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsi TPUPOTHBIX
O0OBEKTOB U TEXHUYECKUX YCTPOUCTB,
ABJISIFOIIUXCSI HCTOYHUKAMHU
MOCTOSTHHOTO MAarHUTHOTO TTOJIS.
IIpumensims NPUHLUII CYNEPIO3ULUU
MAarHATHBIX TOJIEH.

Hccneoosams IpOCTPAHCTBEHHYIO

OPUCHTAIMIO BCKTOPA HHAYKIIUH
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MarHUTHOTO IOJIsI, CO3JaBAEMOT0
Ha OCH COJIEHOMJIA TP CYNEepIO3ULIUN
MAarHATHOTO MOl 3€MJIM U MATHUTHOTO
TIOJIS1 COJIEHOM/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaX COJIEHOM/IA

U uHmepnpemupo8amsy MOITyYECHHbIC
pE3yJIbTaTHI.
Onpedensimp 10 pe3yibTaTaM
MIPOBEJICHHOTO 3KCIIEPUMEHTa MOIYJIb
TOPU30HTAIIBHOM COCTABJISIONIEH
BEKTOPa MarHUTHON MHIYKIIUH
MAarHUTHOTO MOJi 3€MJIU, OIIECHUBATh
aOCOJIIOTHYIO U OTHOCUTENIbHYIO
MOTPEUTHOCTh U3MEPEHHOM (PU3UUECKOM
BEJINYUHBI.

Hcnonvzoeams KOMIIac, COJICHOU,
1abopaTOpPHBIH OJIOK MMUTAHUSA,
TPaHCIIOPTHUP.
Pewamyo 3anaun Ha TpUMEHEHUE
MPUHIINIA CYTIEPTIO3ULIMI MATHUTHBIX

oJIEN

66



1.2.

N3mepenune
3aBUCHUMOCTH BEJIMYUHBI
MAarHATHOW MHIYKIUU
MAarHATHOTO MOJIA
MAarHuTa OT PacCTOSHUS

(IpaKTUKyM)

MaruautHoe none. Bektop
MarHuTHOM UHAYKIUH. JInHNM
MAarHUTHOW UHAYKIIMU. MarHutHoe

I10JI€ ITOCTOSAHHOI'O MariuTa

Onepuposams noHAmMuUAMU. MAaTHATHOE
I10JI€, BEKTOP MarHUTHOW MHIYKIIUH,
JIMHUA MarHUTHON UHIYKLIHH.

Ymems n300paxkats TMHUU UHIYKITHUHA
MAarHATHOTO MOJII IOCTOSTHHOTO
Mar"ura, coouparb
JKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepst TPUPOTHBIX
00BEKTOB M TEXHHYECKUX YCTPOUCTB,
ABJISIOIIMXCSI HCTOYHUKAMH
IIOCTOSIHHOI'O MAarHUTHOTO ITOJIS.
Ipumensams cmapTdoH

C MIPEyCTaHOBJIECHHBIM IIPOTPAMMHBIM
o0OecrieueHueM I U3MEPEHUs
BEJIMYUHBI MArHUTHOT'O T10JIs1, IIPaBUIIa
MOCTPOEHHUS I'pa)UKOB 3aBUCUMOCTEMN
(bu3MYECKUX BEIMYUH JIPYT OT ApYTa.
Hccnedosams 3aBUCUMOCTb BEJTMUUHBI
MAarHATHOW MHAYKIMHA MarHUTHOTO
I10J1s1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOJOJIBbHON OCH CUMMETPUHU

OT PACCTOSHUS MEXIY HEHTPOM
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1.3.

HaGmaronenune
MArHHUTHOTO

THCTEepe3uca

(mpakTHKyM)

MarunutHoe nosie. Bektop
MarHuTHOW UHAYKIUH. JInHM
MAarHUTHOW UHAYKIIMU. MarautHoe
T0JIE€ KaTYIIKHU C TOCTOSSHHBIM

TOKOM. MarHutTHoe noJje

MAar"HuTa 1 TOYKOU U3MEPEHUN

U uHmMmepnpemupo8ams NOIyYECHHbBIC
PE3yIbTATHIL.

Cmpoumbs SKCIEPUMEHTAIBHO rpaduk
3aBUCHUMOCTH MOJYJISl MATHUTHOM
WHIYKIIMY MarHUTHOTO MOJIst
ITOCTOSTHHOT'O MarHuTa

Ha €r0 MPOJ0JIbHON OCU CUMMETPUH
OT PAaCCTOSTHUS MEXKTy LIEHTPOM
MAarHATa U TOYKOW U3MEPEHUN

(c yueToM aOCOJIFOTHBIX TOTPEIIHOCTEN
M3MEPEHHBIX (PU3UYECKUX BEJIUYHH).
Hcnonvzoeams TMIIMHAPUYECKUT
ITIOCTOSTHHBI MAarHUT, JJUHEUKY.
Pewamyo 3anaun Ha TpUMEHEHUE
MIPUHLINIA CYTEPIO3ULIMA MATHUTHBIX
OJIEN

Onepupogams nOHAMUAMU. MATHUTHOE
I10JI€, BEKTOP MarHUTHOW MHIYKIIUH,
JMHUM MarHUTHON UHIYKIIUH,
(heppoMarHeTuK, MarHUTHBIHA

THCTEPE3HC.
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B BelecTBe. PeppOMArHETHKH.

MarauTHbIN TUCTEPE3UC

Ymems n300paxkatb TMHUU UHIYKITHAHA
MarHUTHOTO TIOJIST KaTYIIIKA

C IMTOCTOSTHHBIM TOKOM, OOBSICHSTD
ABJICHUS (peppOMarHeTu3Ma

Y MarHUTHOTO TUCTEpe3uca, CoOnpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
I1Ipusooums npumepvl MaTEPHUAIIOB,
obnagaronux GpeppoMarHUTHHIMU
CBOWCTBaMHU.

Ipumensams cmapTdoH

C MIPEAYCTaHOBJICHHBIM TPOrPAMMHBIM
o0OecrieueHueM i U3MEPEHUs
BEITMYMHBI MArHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOCHUSA TPa(hUKOB 3aBUCUMOCTEH
(bu3MYECKUX BEIMYUH JIPYT OT ApYTa.
Hccneoosams 3aBUCUMOCTD BETUYUHbI
MarHUTHOW MHIYKIIMK MAarHUTHOTO
1oJIst BOJIM3M TOpIA KaTyIIKH

C TOCTOSTHHBIM TOKOM, HAMOTAHHOU

Ha (heppPOMArHUTHBIN CepICUHUK,

OT CHJIbI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U uHmepnpemuposaniv
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1.4

N3yuenue paboThl
AIIEKTPOABUTATEIIS
Y TMHAMO-MallINHbI

(gactsb 1) (nexums)

[TocTosiHHBIN TOK, cujia AMmepa
(ee HampaBiieHUE U MOJYJIh),
AJIEKTPOJIBUTATEH TTOCTOSTHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MOCTOSTHHOI'O TOKA)

MOJIyYEHHBIE PE3yJIbTaThI
KaK HaOJII0ICHUE MarHUTHOTO
rHCTepe3nca.

Cmpoumbs 3KCIEPUMEHTAIBHO rpapuk
3aBHCHUMOCTH MOJTYJIS MAaTHUTHOM
WHIYKITUA MarHATHOTO TTOJIS KATYIITKA
¢ eppOMarHUTHBIM CEPCTHUKOM

OT CHJIbI IPOTEKAIOILIET0 YePEe3 KATYIIKY
TOKa (C y4eToM abCOTIOTHBIX
ITOIPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIUYUH).
Hcnonvzosams n1abopaTOpHBI
MCTOYHUK MUTAHUS

Onepuposams noHAMUAMU. CUTA
Awmriepa, 3JIeKTpOABUTATEIb,
JMHAMO-MAaIIHHA.

Ymemw onpenenats MOIyIb

Y HaIpaBJICHUE CUIIbI AMIIepa.

3nams UCTOPUIO N300pETEHUS
AJIEKTPOBUTATEINS

Y COBEPIIICHCTBOBAHUS

€ro KOHCTPYKIIUH, YCTPOMCTBO
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1.5.

N3yuenue paboThI
AIIEKTPOABUTATEIIS
Y TMHAMO-MallINHbI

(dactb 2) (MpaKkTUKyM)

[TocTosiHHBIN TOK, cujia AMmepa
(ee HampaBiieHUE U MOJYJIh),
AJIEKTPOJIBUTATEH TTOCTOSTHHOTO
TOKa, IMHAMO-MalIuHa (reHepaTop

MOCTOSTHHOI'O TOKA)

Y IPUHLUIL JEUCTBUS
3JIEKTPOABUTATEIIS TIOCTOSHHOTO TOKA
Y TUHAMO-MAIIINHBI.

IIpusooums npumepsi IpUMEHEHUS
3JIEKTPOABUTATEIIS TIOCTOSHHOTO TOKA
Y TUHAMO-MAIIIUHBI.

Onpedensimob HaNpaBIECHUE BPAILICHUS

SIKOPA OJICKTPOABUTATCIIA ITPU 3aIaHHOM

HAIpPaBICHUU MPOTEKAHUS
AJIEKTPUYECKOTO TOKAa B 0OMOTKaX
CTaHUHBI.

Pewamy 3anaun 0 37€KTpOABUTATETE
MOCTOSTHHOTO TOKA M TUHAMO-MAIIIHHE
Onepuposams nonamuamuy. CAiIa
Amriepa, 371eKTpOoABUTaTENb, TUHAMO-
MaIIHa.

Ymemw onpenenste MOyNb

Y HarpabJeHUE CUJIbl AMIiepa,
coOHpaTh IKCHEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpuooumys npumepsvi IPUMEHEHUS

QJIICKTPOABUTATCIIA ITIOCTOSAHHOT'O TOKA
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Hroro o pazgeny

10

Y TMHAMO-MAIIHHBI.
IIpumersimob TEOPETHUCCKHUE CBEICHUS
00 AJIEKTPOJIBUTATENE TIOCTOSTHHOTO
TOKa U O INHAMO-MaIlInHe

TUTs1 OOBSICHEHUS TIPOBOAMMOTO
HKCIIEPUMEHTA.

Hccneoosams iBe 3aBUCUMOCTHU:

1) cuibl TOKa, BeIpabaThiBaeMOM
reHEePaTOPOM, OT BEJIMYMHBI MOMEHTA
CHJTBI, IPHJIOKEHHOTO K €TO Bay;

2) BeIMYMHBI HAITPSHKCHUS, TTOTAHHOTO
Ha AJIEKTPOJIBUTATENb,

OT YaCTOTHI €TO BPAICHHS

Y MEXAHUYECKOW HArpy3KH €ro Baja

U UHmMepnpemupo8amy 1MOIyUYCHHbIC
PE3yIIbTaTHI.

Hcnonvzoeamb 31€KTPOMOTOD,
nabopaTOPHBIN UCTOYHUK IMUTAHMS,

peocTar, MyJIbTUMCTP
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Pa3nen 2. Koe0anusa u BOJHEI.

2.1

N3ydenue 3aBCMMOCTH
nepuoja KojaeoaHui
JINHEVKA

Ha WINHAPUYECKON
MMOBEPXHOCTH

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM )

I"apmonuyeckue KoaebaHusl.

HMx kuHeMaTuueckoe,
JTUHAMHYECKOE U SHEPTEeTUYECKOE
onucanue. [lepuoa u yactora
konebanuil. [lepuoa manbix
CcBOOOIHBIX KOJIEOaHUIT

MaTCMaTH4YCCKOI'O MasiTHHUKA

Onepuposamv NOHAMUAMU:
rapMOHUYECKHE KoJieOaHusl,

MepUOJ U 4aCcTOTa KOJICOaHUIA.

Ymems 3anuceIBaTh

Y UHTEPIPETUPOBATh YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU M, TPUMEHSITh
3aKOH COXPAaHEHUSI SHEPIUU

IUTs1 KOJ1e0aTeIbHBIX MPOLECCOB,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY, OOBSCHSTH POJIb MaJIOCTH
aAMIUTUTY/]IbI KOJIEOAHU.

IIpusooums npumepol KO1eOATETHHBIX
MIPOLIECCOB.

Dopmynuposams TUTIOTEY O XapaKTEPE
3aBHCHMOCTH Iepro/ia KoineOaHui
JIMHEWKN HA HWIAHAPAYECKON
MOBEPXHOCTH OT paJnyca €€ KPUBU3HBIL.
Hccnedoosams 3aBUCUMOCTH TIEPUOJIA
KoJieOaHU M JIMHEUKU

Ha MUJIMHIPUIECKON TOBEPXHOCTH

OT pagnyca €€ KPpUBHU3HEBI
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2.2.

I/I3y‘-ICHI/I€ 3aBUCUMOCTH

aMIUTATY bl KOJICOaHMIA

2

FapMOHI/ILIGCKI/IG KoJIeOaHus.

AMHJII/ITYIIa, Iepruoa 1 4aCToTa

U UHmMepnpemupo8ams NOITYUYCHHYIO
3aBUCUMOCTb.

Cmpoums rpaduK 3aBUCUIMOCTH
nepuoja KojaeoaHui TMHEUKU

Ha [WJIMHIPUYECKOW MOBEPXHOCTH

OT paJnyca €¢ KpUBU3HbI

Y JIMHEAPU30BBIBATH 3TY 3aBUCUMOCTD
(C y4eToM aOCOTFOTHBIX TTOTPEITHOCTEN
U3MepsAeMbIX (PU3NUSCKUX BEITHMYHH).
lIpumenams nipaBuia MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH APYT OT ApPYyra.
Hcnonvzoeams MTUHENKY, CEKYHIOMED.
Yemanasnusamo 63aumocessu

MEXy KHHEMATHYECKUM,
JTWHAMUAYECKHUM U SHEPTETUUECKUM
ONMCAHUEM IAPMOHUYECKUX
KoJieOaHuH.

Pewams 3anaun Ha TApMOHUYECKHE
KoJIcOaHus

Onepuposamb NOHAMUAMU.

IrapMOHHNYCCKHC KOJ'IC621HI/I}I,
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IMPY>KWHHOT'O MasTHUKA

OT BPCMCHHU

(mpakTHKyM)

KOJIEOaHU.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUTATY 13, IEPUOJI U 4acTOTa
KoJIeOaHui, 3aTyXaHne KOJeOaHmi.
Ymems 0OBSICHATH 3aTyXaromme
KoJ1e0aTeNbHBIE TPOIIECCHI C TTO3UIINN
3aKOHA U3MEHEHUS MEXaHUYECKON
AHEPruu, coOUpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
1Ipusooums npumepsl 3aTyXarOIIUX
K0J1e0aTeIbHBIX MTPOLIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYIbI KOJIEOaHU N
MPY>KUHHOTO MAasSTHHKA OT BPEMECHH
MIPY HATMYWH 3aTyXaHHS.

Cmpoumb TpapuK 3aBUCUMOCTH
aMIUTATYbI 3aTyXaloUX KoJeOaHui
MasTHUKA BPEMEHHU U JINHEAPU30BbIBATh
ATy 3aBUCUMOCTH (C yUETOM
aOCOIOTHBIX TIOTPEUTHOCTEH
U3MEpPSIeMbIX (PU3UUECKUX BEJIMUMH).
Ipumensame ipaBUIIa MOCTPOCHHUS
rpadUKoOB 3aBUCUMOCTEN (PHU3UIECKIX

BEJIMYUH APYT OT JIPYTa.
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2.3.

N3mepenne akTuBHOTO
U PEAaKTUBHOI'O
COITPOTUBJIEHUMN
KAaTyLIKH
VHyKTUBHOCTH

(IpaKTUKyM)

IlepemeHHBI TOK. AMIUTUTYTHOE U
JNEUCTBYIOIIECE 3HAYCHUE CUIIbI TOKA
1 HanpspkeHusl. CHHYCOUTalTbHbIN
IIepeMEHHbIN TOK. Pe3ucrop,
KOHJICHCATOp U KaTyIlIKa
WHJYKTUBHOCTH B LIEMU
CHHYCOHUJAIBHOTO MIEPEMEHHOTO
TOKa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE ¥l MHAYKTHBHOE)

COIIPOTHUBJICHHUC

Hccnedosams 3aBUCUMOCTD aMILTUTYAbI
3aTyXaronmx Kojie0aHui MasTHUKA

OT BPEMEHU U UHMEPNPEMUPOBAMb

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHEWKY U CEKYHIOMED
Onepuposams NOHAMUAMU.
MePEMEHHBIN TOK, aMILUTUTYTHOE

U ICMCTBYIOIIEE 3HAUEHUE CUIIBI TOKA

1 HaIIPsHKCHUS, CHHYCOUIATBHBIN
MePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE M MHIYKTUBHOE
CONPOTHUBIICHUE.

Ymemsv 0OBACHITH IOBEICHHE
pe3uCcTOpa, KOHACHCATOPA U KaTYIIKU
WHIYKTUBHOCTH, BKJIFOUCHHBIX B IICTIH
CUHYCOUJAIBHOTO IEPEMEHHOT0 TOKA,
coOUpaTh AIIEKTPUUECKYIO 1IETIh
(TIocae10BaTENbHO COSTUHEHHBIC
PE3UCTOP U KaTyIIKa WHIYKTHUBHOCTH,
MOJKIIFOUCHHBIE K TEHEPATOPY).
lIpusooums npumepvl IPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B ICILIX
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NEPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTY bl HAMIPSKEHUS
Ha Pe3UCTOPE OT YACTOTHI [10/1aBAEMOI0
Ha BXOJ] IIETIH IEPEMEHHOTO
HATPSDKEHUS TOCTOSTHHOWM aMIUTHTY B
Cmpoumbs TpapuK 3aBUCUMOCTH
aMIUTUTY/Ibl HAPSKEHUS Ha PE3UCTOPE
OT 4acTOTHI I0JaBAEMOT0 Ha BXO/I LIETIH
MEPEMEHHOTO HANIPSKEHUS TOCTOSTHHOM
aMIUTUTYIBI (C y4eTOM a0COIOTHBIX
ITOIPEIIHOCTEN U3MEPSEMBIX
(U3UYECKUX BEJIIUYUH).

Ipumensms ipaBUIIa MOCTPOCHHUS
rpadUKoOB 3aBUCUMOCTEN (PHU3UIECKIX
BEJIMYUH APYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTUTY/IBI
HaAIpPsDKEHUS. Ha Pe3UCTOpPE OT YacTOThI
[10/1aBa€MOTI'0 Ha BXOJ LN
NEPEMEHHOTO HAIIPSKEHUS TOCTOSITHHOM
aMIUTATY Bl U UHMEPNPemuposamy

ITOJIYYCHHYIO 3aBUCUMOCTD.
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24.1.

Bsenenue
B OKCIIEPUMEHTAIIbHY IO

aKyCTUKY (JICKI[Us)

MexaHu4ecKue BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
¥ TIpoI0JIbHBIE BOJHEL [lepuon,
4acToTa, CKOpOCTh
pacnpocTpaHEHus U JJIMHA BOJIHBI.
OtpaxxeHue, NpeoMIICHHUE,
uHTepdhepeHIus u AU paKius
BOJIH. 3BYK KaK MEXaHUYECKas
BoJiHA. CKOPOCTBH 3BYKa.
I'poMkoCTh 3ByKa. BeicoTa TOHa.

O6epronsbl. TemOp 3ByKa

Onpeodenampb aKTUBHOE CONIPOTUBIICHHE
KaTYIIKA WHTYKTUBHOCTH

(o HU3KOYaCTOTHOM 00s1acTu rpaduka)
Y UHJYKTUBHOCTH KaTYIIKU

(110 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzosams reHepaTop HU3KOU
4aCTOTHI, OCIIILTOTpad UM BOJILTMETP
NEPEMEHHOT0 HapPsKEHUSI.

Pewams 3a1aun Ha 11eTTM IEPEMEHHOTO
TOKa C PE3UCTOpaMH, KOHAEHCATOpaMu
Y KaTyIIKaMHA WHTYKTHBHOCTH
Onepuposams NOHAMUAMU.
MEXaHW4YeCKas BOJHA, IEPUOI,
9acTOTa, CKOPOCTh PACIIPOCTPAHEHUS

Y JUTMHA BOJIHBI, OTPAKEHUE,
pesoMIIeHUE, UHTeppEepeHLUs

U Tu(pakius BOJIHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BEICOTA TOHA, 00EPTOH

U TeMOp 3ByKa.

Ymems 0OBSCHATD pa3iuune MEXITY
MOTIEPEYHBIMU U TIPOAOTBHBIMHU

BOJIHAMM.
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3namo POpMyIIbl, CBA3BIBAIOIIHNE
CKOpPOCTb, IEPUO, HACTOTY U JJITUHY
BOJIHBI, POCTEUIIINE METO/IbI
HCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsi 3ByKOB pa3HOM
IPOMKOCTH, BBICOTHI TOHA U TeMOpa,
SIBJICHUM OTPAXEHUSI, TPETOMIICHUS],
uHTephepeHITUU U TU(PPAKITUN BOJTHBIL.
Onpedensimp Ha CIYX 3BYKH BBICOKHX
Y HU3KHUX YaCTOT, TOHAJIbHBIE 3BYKH
Y LIyMBI.

Pewamo 3aJa49M O 3BYKOBBIX BOJIHAX

2.4.2. OcuumiorpamMma 1 [lepwon, yacToTa, CKOPOCTH Onepuposams noHsmusMu. BbICOTA
Y CIIEKTP TJIACHBIX pacrpoCTpaHeH sl U JJIMHA BOJIHBL.  TOHA, 00€PTOHBI, TEMOP 3BYyKa, CIICKTP
3BYKOB (TIPaKTHKYM) CkopocTb 3ByKa. [ poMKOCTB 3ByKa. = 3ByKa, OCIIMUIOTPaMMa.
BricoTta Tona. O6epronsl. TeMOp Ymemv 00BSACHATD, Kakas nHpOpMaIus
3Byka. CTIEKTp 3ByKa COJICPIKUTCS B OCHAJLIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpuooums npumepsl TPUPOAHBIX
MIPOLIECCOB M TEXHUYECKUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE
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3BYKH U ITYMBI, UX OCHAJIOTPaMM
U CTIEKTPOB.

lpumenams ns OTy4YEHUS
OCLIMJUIOIPAaMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBINA KOMIIBIOTED

¢ MUKpOGOHOM HIIM CMapTHOH

C IIPELyCTaHOBJIEHHBIM IPOIPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCLIJUIOTPAMM H CTIEKTPOB PA3INIHBIX
3BYKOB.

Hccneoosams ocIUIIOTPAMMBI

U CHEKTPbI Pa3JIMYHbBIX [VIACHBIX
3BYKOB OJIM3KUX YacCTOT

U UHMepnpPemupo8amsy 3T
OCLAJUIOTPAMMBI U CLIEKTPBHI.
Onpeodensamp 1O OCIIIIOTpaMMaM

U CIIEKTPaM aMIUTUTY/ bl 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U 00E€PTOHOB,
OILICHHMBATH a0COIOTHBIC

¥ OTHOCUTEJIbHBIE TOTPEITHOCTH

HU3MCPCHHBIX CI)I/ISI/I‘-IGCKI/IX BCJIMYHH.
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2.5.1.

Crosune MEXaHUUYECKHUE

BOJIHBI (JICKITHS)

Crosiuasg MexaHU4YECKasi BOJIHA
KaK CymMMa JIBYX BOJIH, O€TYIIUX

B IPOTUBOIIOJI0KHBIX
HamnpasiieHusX. [lonepeunsie

Y TIPOJIOJIbHBIE CTOSTYUE BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnupoCTpaHEHHUs U JJIMHA CTOSTYEH
BOJIHBI. Y3JIbl U ITyYHOCTH.
Bunsinue rpaHull 0oTHOMEPHOM
cpenbl Ha pOPMHUPOBAHUE CTOSTINX
BOJIH. P€30HATOPBI C OTKPBITBIMHU
Y 3aKPBITBIMU KOHIIAMU. Y CIIOBUS
00pa30BaHUsI CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHbIX PE30HATOPAX.
OcCHOBHO#1 TOH 1 00€PTOHBI

CTOSTYEU 3BYKOBOW BOJIHBI

Yemanasnusamo 63aumoceszu
ME3K]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCHUJIJIOTPAMMBbI; MEXTy BBICOTOM
TOHA (TeMOpOM 3BYKa) U BUJIOM
CIIeKTpa

Onepupogamsb noHAmMuAMU. CTOSTYAS
BOJIHA, Y3€J ¥ IIyYHOCTh CTOSTYEH
BOJIHBI, OCHOBHOM TOH U 00EpPTOH
CTOSIYEN 3BYKOBOM BOJIHBI.

Ymems 0OBSICHATH yCIIOBUSA
00pa30BaHUs CTOSTYUX 3BYKOBBIX BOJTH
B Pa3JIMYHBIX PE30HATOPAX, MPUHIIUI
JEUCTBUSI KAMEPTOHA.

3Hamb BUABI TPAHUYHBIX YCIOBUM,
(hopMyITy, CBSI3BIBAIOITYHO YACTOTHI
OCHOBHBIX TOHOB M 00E€PTOHOB

C JUTMHOM PE30HATOPa U CKOPOCTHIO
3BYKaA.

IIpusooums npumepwvi 3BYKOBBIX
PE30HATOPOB.

Pewams npocreiimme 3agaun

0 CTOAYHX 3BYKOBBIX BOJIHAX
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2.5.2 MHzydeHue ciekTpa
3BYyKa JIMHEITHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00€PTOHBI

CTOSYEU 3BYKOBOW BOJIHBI

Onepupogamsb noHAmusAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHEI,
TeMOp 3BYyKa, CIIEKTp 3BYyKa.

Ymemsv 00bACHATH, Kakast HHGOpMAIIHS
COJIEPIKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepsr TUHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 TOTYYEHUS 3BYKOB
caMo/IeNIbHBIN aKyCTHUECKUN PE30HATOP
(IpoOUpKy, YACTUYHO 3aMOJTHEHHYIO
BOJION), a 17151 MMOJTYyYEHUS CIIEKTPOB
3BYKOB — MIEPCOHAIBHBIN KOMITBIOTEP

¢ MUKpOGOHOM HIIM CMapTHOH

C IIpeyCTaHOBJICHHBIM MPOTPAMMHBIM
o0ecrieueHUEM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTEH 4aCTOThI OCHOBHOI'O
TOHA U NIEPBOr0 0OEPTOHA 3BYKOBOM
BOJIHBI OT IJTUHBI PE30HATOPA.

Cmpoumb TUHEapU30BaHHbIE IPaUKU
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOTO 0OEPTOHA 3BYKOBOM
BOJIHBI OT BBICOTHI BO3YIITHOTO CTOI0a
B IpoOupke (C yueToM abCOTIOTHBIX
MOTPEIIHOCTEH U3MEPSAEMBIX
(U3UYECKUX BEJIIUYUH).

IIpumenams ipaBUIia TOCTPOCHUS
rpaduKoOB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYUH JIPYT OT Apyra.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U NIEPBOTO
00epToHa 3ByKOBOMW BOJHBI OT BBICOTHI
BO3JIYIIHOTO CTOJ0a B MPOOHpKE

U UHMepnpemupo8ams T TpauKu.
Onpeodenamsb CKOPOCTH 3ByKa B BO3TyXe
1o rpadukam 3aBUCUMOCTEN 4acTOThI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIHOIO cT0JI0a B MpoOUpKeE,
OLIEHHBATh A0COIIOTHYIO

Y OTHOCUTEJIbHYIO IOTPEUTHOCTb

M3MEepEeHHON (PU3NYECKON BETUIHHBI
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2.6.1.

N3mepenne nokasarens
IIPEIOMIICHUS
TTOCKOMAPAIIIETbHOM

IJIACTUHBI (IPAKTHKYM)

JIyu cBeTa. OTpaxkeHue CBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeTa. 3aKOHBI
npesioMJIeHus cBeTa. AOCOTIOTHBIM
IT0KA3aTeIb MPETOMIIECHUS.
OTHOCUTENBHBIN TOKA3ATENb

IIPCIIOMIICHHUA

Onepuposams noHamusmu. JIy9d CBETa,
OTpaXXEHHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN ¥ OTHOCUTEILHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymems hopmynupoBaTh 3aKOHBI
OTPaKECHHS CBETA, 3aKOHBI
MIPEJIOMIICHHS CBETa, COOMpaTh
AKCIIEPUMEHTAIILHYIO YCTAaHOBKY.
IIpusooums npumepvi ONTUIECKUX
SIBJICHUM, B KOTOPBIX HAOJIFOAAI0TCS
SIBJICHUS OTPAYKCHUS U MPEIIOMIICHUS
CBeTa.

IIpumersmo 3aKOHBI IPEITOMIICHUS
CBeTa.

Cmpoumbs X011 Ty4dei

IIPH MPEJIOMIICHUH CBETA

Ha IMOBEPXHOCTH.

Hccneoosams n3MEeHEHNE
HaIpaBJICHUS JTyda CBETa, aJaroIero
Ha OOKOBYIO TIOBEPXHOCTH
IJIOCKOIIapaJIIeIbHOM TIaCTHUHBI,

B 3aBUCUMOCTH OT YyI'JIa IIaACHUA
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2.6.2 H3mepeHnue mokazatens
MPETOMIICHUS TIPU3MBI
10 MUHAUMAJILHOMY YTITy
OTKJIOHEHUS JIa3€PHOTO

ay4a (MpakKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
MpeIOMJICHUS cBeTa. AOCOTIOTHBII
MOKa3aTelb NPeIOMIICHUS.
OTHOCUTENBHBIN TOKA3ATEND
npenomiieHus. [pusma.

[Ipenomnsromuii yroi npu3msl

U UHmMepnpemuposams NOJTy4YCHHbIE
pPE3YJIbTATHIL.

Onpeodensims IOKa3aTeNb IPEITOMIICHHS
MaTepuaia IIocKonapaieIbHON
MJIACTUHBI, OIIEHUBATh A0COJIFOTHYIO

Y OTHOCUTEJIBHYIO MOTPEITHOCTh
M3MEepeHHON (PU3NUECKOI BETMUHHBI.
Hcnonv3o6ams 1a3epHYIO YKa3Ky,
JINHEUKY.

Pewams 3a1aumn Ha IpeJIOMJICHUE CBETA
Onepuposamsb NOHAMUAMU.
MIPEIOMJICHUE CBETA, a0COFOTHBIN

Y OTHOCUTEJIBHBIN ITOKA3aTEelb
MPEIOMIICHUS, TPETOMIISIIOIIUNA YTOJT
MIPU3MBI.

Ymemw pacCUUTHIBATH MUHUMAJIBHBIN
yroJl OTKJIOHEHHUSI JIy4ya TPEeyroJibHOM
PaBHOCTOPOHHEHN MTPU3MOM, COOHUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvl ONTUICCKUX
MPUOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMPCIOMIIAOIINUC IIPU3MBI.
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IIpumensamo 3aKOHBI PEITOMIIEHUS
CBETA.

Cmpoums X011 Ty4eul B TPEYTroIbHON
PABHOCTOPOHHEN IIPU3ME B CIIydae
ITPOU3BOJIBHOTO HAIIPABJICHMUS 1aJICHHS
Jy4a U B CIIy4a€ MUHUMAJIBHOIO yIJIa
OTKJIOHEHU JIy4a.

Hccnedosams 3aBUCUMOCTD yIJIa
OTKJIOHEHU: JIy4a TPEYroJIbHOU
PABHOCTOPOHHEN MTPU3MOMN

OT HaIIpaBJIEHU [TAJAOLIET0 JIyda

U uHmMmepnpemupo8ams NOIYyYECHHbBIC
PE3yIbTATHI.

Onpeoensamp 10 MOITYYEHHOMY
3HAQYEHUIO MUHUMAJIILHOIO yIJIa
OTKJIOHEHUS JTy4a TPEYTrOJIbHOU
PABHOCTOPOHHEN MPU3MOM IMOKA3aTEIb
IIPEJIOMIIEHUS MAaTEpHUAJIa IIPU3MBI,
OLIEHHUBATh A0COIIOTHYIO

Y OTHOCHUTEJIBHYIO IIOTPEIIHOCTD
M3MEpEeHHON Ppr3ndecKon

BCIINYHNHBI.
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2.7.1.

[Tpumenenue ¢ dexra
MOJIHOTO BHYTPEHHETO
OTpaXCHUS

B U3MEPEHUAX (JICKIIHs)

1

[lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIN YOI MOJHOrO

BHYTPEHHETO OTPAKECHUS

Hcnonvzosams pU3My, Ta3€pHYIO
YKa3Ky, TPaHCIIOPTHD.

Pewams 3anaum o npenoMiIeHUH JIyden
B IIpU3Max

Onepuposams nOHAMUAMU. TIOTHOE
BHYTPEHHEE OTpaXKEHUE, IIPEACIIbHBIN
YTOJI TIOJTHOTO BHYTPEHHETO
OTPaKECHHUSL.

Ymemsv hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS MOJTHOTO BHYTPEHHETO
OTPaKCHHUSL.

3namu GopMyITy, CBSI3BIBAOIIYIO YTOJT
MTOJTHOTO BHYTPEHHETO OTPAKEHUS

¢ aOCOMIOTHBIMU MTOKA3aTEISIMH
MIPEJIOMJICHUS CPE/I.

IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HaOIIOqaeTCs
(mpuMeHsieTcs1) SIBICHUE MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

Pewams 3anaun Ha MOJTHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. W3mepeHue nokaszarems
MPETOMIICHUS TIPU3MBI
C TIOMOTIIHIO
HaOJI0ICHUS yTria
MIOJIHOTO BHYTPEHHETO

OTpKCHUS

(mpakTHKyM)

[lonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHbIA Yol MOJIHOrO

BHYTPEHHETO OTPAKECHUS

Onepuposamb NOHAMUAMU.
MpeJIOMIICHUE CBETa, AOCOIFOTHBIN

W OTHOCHUTEIBHBIN ITOKA3aTEIb
MPEIIOMIICHUS, PEJIOMIISTFOIINHI YT OJI
MIPU3MBI, ITIOJTHOE BHYTPEHHEE
OTPa)KEHUE, IPEACIBHBIN YTOJI IIOJIHOTO
BHYTPEHHETO OTPAKEHHUS.

Ymems paccuuThIBaTh YroJ MOJTHOTO
BHYTPEHHETO OTPaKCHHS, COOMPAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
MPpHUOOPOB, B KOTOPHIX TPUMEHSFOTCS
MPEIIOMIISFOLIUE TTPU3MBI

Y UCTIOJIB3YETCS SIBJICHUE TTOJTHOTO
BHYTPEHHETO OTPaKEHHS.

Cmpoums X011 Ty4a B TPEYTOJIbHOMN
MPU3ME C Y4ETOM BO3MOKHOTO ITOJIHOTO
BHYTPECHHETO OTPAKEHHUS JTyya.
IIpumensims 3aKOHBI IPEJTOMIICHUS
CBeETa.

Hccnedosams ycnoBus, TP KOTOPHIX
MOYKHO Ha0J101aTh IMMOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyIsi
TOHKOHU JTWH3BI

C MOMOIIILIO0 METO/A
napajiakca,
MIPUMEHEHHOTO

AJIAA OIIPCACIICHUA

Cobwupatomue auH3bl. ToOHKas

nuH3a. DOKyCHOE pACCTOSHHE

W ONTHYECKas CUjia TOHKOW JIMH3BI.

3aBUCUMOCTH (POKYCHOTO
PACCTOSIHUSI TOHKOU cpepruecKoi

JIMH3BI OT €€ I'COMCTPHUHA

OTpa)K€HUE JTy4a, UIYLIEro
B TPEYTOJIBHOU IPU3ME

U uHmMmepnpemupo8amsy NOIyYECHHbIC
pE3yJIbTaTHI.

Onpedensimsb OKA3aTENb MPEIOMIICHUS
MaTrepuana Mpu3Mbl IO U3MEPEHHBIM
rapaMeTpam, Mpyu KOTOPbIX HAUUHAET
Ha0JII0/1aThCS TIOJTHOE BHYTPEHHEE
OTPAKEHUE JIyya B [IPU3ME, OLICHUBATh
aOCOIOTHYIO U OTHOCUTEIIbHYIO
MOTPEUTHOCTh U3MEPEHHOM (PU3UUECKOM
BEJINYUHBI.

Hcnonvzoeams Ipu3My, JIA3€PHYIO
YKa3Ky, JINHEUKY.

Pewams 3a1a4n 0 TOJTHOM BHYTPEHHEM
OTPAKECHUHU JIyUEH B IPU3MaX
Onepuposams nouamusAmMu. JIAH3A,
TOHKasl JIMH3a, COOUparoIias JMH3a,
rJiaBHasi ¥ MOOOYHAs ONTHYECKAs OCh,
dhokyc, pokycHOE paccTosiHUE,
(dokanpHas IIOCKOCTh, ONITUYECKAs

Cujia, IIOIICPCUYHOC YBCINYCHUC,
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ITOJIOXXCHUA

HN300paKeHUS

(mpakTHKyM)

Y OTHOCHUTEIBHOTO MTOKA3ATEIS
npenomiieHus. Gopmyiia TOHKOU
JIMH3BI. Y BEIUYCHHE, JaBaeMOC

nun30u. [Tapammakc

napasuiakc.
Ymems 0OBACHATH CYIIHOCTB
napa’suiakca, 3aluchiBaTh GopMydy,
BBIPAXKAIONIYIO 3aBUCUMOCTD
(OKYCHOTO pacCTOSIHUS TOHKOMN
chepudecKoit TUH3BI OT €€ TEOMETPUHI
¥ OTHOCHTEIHFHOTO MOKa3aTes
MpeToOMIICHUS, a Takke GOpMyITy
TOHKOM JIMH3BI, COOUPATh
AKCIIEPUMEHTATBLHYIO YCTAHOBKY.
IIpusooums npumepsi apaiiakca,
ONTUYECKUX MPUOOPOB, B KOTOPBIX
MIPUMEHSIOTCS] COOMPAIOIITUE JINH3BI.
Ipumenamo GopmMyny TOHKON JTHH3BL.
Cmpoumbs X0 pa3InYHbIX JTy4yen

B TOHKOM coOuparoiei JuH3e.
Hccneoosams BO3MOXKHOCTD
npuMeHeHus dpdekra nmapamiakca
IS OTIPEJICIICHHUS TTOJIOKEHUS
M300paKEHUsI ICTOUHHMKA CBETa

C MaJIOM CBETUMOCTHIO, MOTYYECHHOTO

C MOMOIIIbIO COOUPAIOIIEH JIMH3bI
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2.9.

N3mepenue pokycHOTo
pPacCTOSIHHS

PacCEenBArOIIEH JIMH3BI

(mpakTHKyM)

PacceuBaroiye a1MH3bL

Tonkas nuH3a. DokycHOE
PacCTOSIHUE U ONTUYECKasl CUJIA
TOHKOW JTMH3bL. DOpMyIia TOHKOU
JIVH3BL.

Xox ayda, IpOLIEAIIEro JIUH3Y
I10/] IIPOU3BOJILHBIM YIJIOM

K €€ INIaBHON ONTHYECKOM OCH.

U UHmMepnpemupos8ams MOITyYCHHBIC
pe3yIbTaTHI.

Onpedensimob HOKYCHOE pACCTOSHUE
coOuparoiie JIMH3bl HA OCHOBAHUU
pPEe3yJbTAaTOB SKCIIEPUMEHTOB

0 HaOJIIOJICHUIO TTapajliaKca
M300pakeHHsI TOUEYHOTO UCTOYHHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPENTHOCTh
M3MEepeHHON (PU3NUECKOI BETMUHHBI.
Hcnonvzosams cOOMPAIOILYIO JIMH3Y,
ONTHUYECKYIO CKAMBIO.

Pewamyo 3anaun Ha TOHKHE
coOuparoIre JTMH3bI

Onepuposams nousamusamu. JINH3A,
TOHKasl IMH3a, pacceuBarolas JIMH3a,
MHHMBIN UICTOUHHUK CBETa, MHUMOE
M300paKeHue.

Ymems 3anucwiBaTh GopMyITy TOHKOMN
JIMH3BI JIJIS1 CITy4dasi pacCEMBaIOIIEH
JIMH3BI, COOUPATH IKCIIEPUMEHTATBLHYIO

YCTAaHOBKY, I10JIY4AaTb HCﬁCTBHTCHBHOC
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[TocTpoenne n300paxeHN TOUKU
U OTpe3Ka MpsIMON B COOMPAIOIINX
U pacCeMBAOLIUX JIMH3AX

U UX CUCTCMax

M300paKEHNUE B paCCEUBAIOIIEH JTMH3E
MyTEM CO3JIaHUS C TTOMOIIIBIO
cobuparonieit TMH3bI MHUMOTO
HMCTOYHUKA JIJISI PACCEUBAIONICH JIMH3HI.
IIpusooums npumepst ONTUIECKUX
MPUOOPOB, B KOTOPBIX TPUMEHSIOTCS
pacceunBaroIIKe JUH3bI U CUCTEMBI JIUH3.
Ipumernsmov HopMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarOIICH JIMH3HI.
Cmpoumbs X0 pa3InYHbIX JTy4en

B TOHKOW pacCEUBaroIIeH JIUH3E,
M300paKEHUE TOUKHU U OTpe3Ka MPSIMOM
B COOMpAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccnedosamsv xon nyuen

Yepes3 paccerBarollyo JINH3Y,

a TaK)K€ B CUCTEME, COCTOSIICH

13 coOnparomeii 1 paccerBarome JINH3
IIPU UX PA3TUYHOM B3aUMHOM
PACIIOIOKEHUY U UHMEPNPEMUPO8aAms
MOJTyYEHHbBIC PE3YJIbTATHI.

Onpedensimob GOKYCHOE PacCTOSTHUE
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2.10 OmnpeneneHuve TAHBI
BOJIHBI JIA3€PHOTO
W3JIy4€HUS C TIOMOIIBIO
cxemnl FOHTa

(IpaKTUKyM)

WuTepdepennus creTa.
KorepeHTHbIC HCTOUHHUKH.
Vci1oBHsA HAOIIOIEHUS
MaKCHUMYMOB 1 MUHUMYMOB

B HHTEPEPEHIIMOHHON KapTHHE

OT IBYX KOI'CPCHTHBIX HCTOYHHUKOB.

paccenBarolleil TMH3bl HA OCHOBAHUU
pPEe3yJAbTAaTOB SKCIIEPUMEHTOB T10:

1) HaOII0IEHUIO IEUCTBUTEIIHLHOTO
M300paKeHHUs, 1aBAEMOT0
paccenBarolIeil JUH30M;

2) HaOJTIOICHUIO PACXOISAIIETOCS
CBETOBOTO ITyuKa, 00pa30BaHHOTO
paccenBarollIeu JIMH301; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEUTHOCTh U3MEPEHHOMN (PU3UUECKOM
BEJINYUHBI.

Hcnonvzosams cOOUPAIOIIYIO

Y paCcCEUBAONIYIO JIUH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3amaun Ha TOHKHE
PacCeHnBarOIINE JIMH3BI

Onepuposams NOHAMUAMU.
uHTepepeHIus, UHTEPPEPEHIIMOHHAS
KapTHHA, KOTEPEHTHBIE UICTOYHUKH,
uHTep(EepEeHITMOHHAs CXeMa, CXeMa
IOnra.

Ymemw 3anuceiBaTh YCJIIOBHA
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[IprmMepbl KITacCCUYECKUX

MHTEPPEPEHIMOHHBIX CXEM

HaOJII0/IEHUS] MAKCUMYMOB

Y1 MUHIMYMOB B UHTE€P(EPEHITUOHHON
KApTUHE OT JIBYX KOT€pEHTHBIX
HCTOYHUKOB, COOMPATh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi IPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOUCTB,

B KOTOPBIX HaOIO1aeTCs
(mpuMeHsieTCs1) SIBJICHUE
UHTEpPEPEHLINN.

IIpumernsmo ycinoBusi HAOIMIOACHUS
MaKCHUMYMOB 1 MUHUMYMOB

B HHTEP(EPEHIMOHHON KapTHHE.
Cmpoumbs X011 «JIy4eil» 1 OKa3bIBaTh
Ha HEl pa3HOCTh X0Aa

B UHTeppepeHInoHHoH cxeme FOHra.
Dopmynruposams TANIOTE3Y O BUJIE
uHTEP()EPEHITMOHHOMN KapTUHBI

IIPU Pa3JIUYHBIX TEOMETPUUECKUX
nmapamerpax cxemol FOHra.

Hccneoosams uHTEpPEPEHITMOHHYIO
KapTUHY NpU HaOJI0A€HUN
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Hroro o pazgeny

Pa3znen 3. KBantoBas ¢pusuka.

3.1.

N3ydenue criekTpa
CBETA Pa3IMYHBIX
HCTOYHUKOB

C IOMOIIBIO
TudpaKkIIMOHHON

peneTKy (MPaKkTUKyM)

19

Hudpakuus cera.
HudpakuroHHas pemierka.
VcioBue HaOII0IEHUS TIIaBHBIX
MaKCUMYMOB IpH MaJICHUU
MOHOXPOMAaTHYECKOTO CBETA
Ha TU(PPaKIIMOHHYIO PEIIETKY.

UHTEPGEPESHITUH C TIOMOIIIBIO CXEMBI
Oura u unmepnpemuposams
MTOJTyYEHHBIE PE3YJIbTATHI.

Onpedensime NIVHY BOJIHBI CBETA

0 pe3yJbTaTaM HaOIIOACHUS
uHTEephEPEHITMOHHONM KapTUHBI

¢ moMoIbplo cxeMbl FOHra, olicHMBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEUTHOCTh U3MEPEHHOM (PU3UUECKOM
BEJINYUHBI.

Hcnonvszoeams na3zepHyIo yKa3Ky,
pYJIETKY, a Takxke Pombry, OynaBku

Y HUTKY JJIs peanu3anuu cxeMbl FOHra.
Pewams 3a1a4m Ha IBYXBOJHOBYIO
UHTEPPEPEHITUIO

Onepuposams NOHAMUAMU.
audpakiys, TudpakrnoOHHAs PEIIeTKa,
(G OTOH, YPOBEHBb SHEPTUH aTOMA,
U3JTyYEHHUE U MOTJIoLEeHue POTOHA,
CHEKTp U3ITy4eHHsI, CIEKTPOCKOTI.

Ymempw 3anuceIBaTh yCI0BUSA
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N3nydenune u noriomenne

(G OTOHOB IIpU MIEpexoie aToMa
C OJTHOTO YPOBHS SHEPTUU

Ha Ipyrou. Bupl CrieKTpoB.
Cnekrpockor

HAOJI0/IEHUS TJIABHBIX TU(PAKIIMOHHBIX
MaKCHUMYMOB TIPH TMa/ICHUU
MOHOXpPOMaTHYECKOI'O CBETa

Ha JUPPAKITHOHHYIO PEIIETKY, yCIOBHUS
U3JTyYEHUs U MOTJIOIEHNs (POTOHOB
IIpU NIEPEXO/I€ ATOMA C OJTHOTO YPOBHS
SHEPTUH HA JPYTroi, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpuooums npumepsvl TMHEHYATHIX,
MI0JIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3JTyYEHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX TPUMEHSIOTCS U3Ty4eHUs
C pPa3JIM4YHBIMU BUAAMHU CIIEKTPOB.
IIpumenamo ycnoBus HaOMIOACHUS
TJIaBHBIX JU(PPAKITHOHHBIX
MaKCHUMYMOB IIpH MaJIeHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JUPPAKIIMOHHYIO PEIIETKY.
Cmpoumbs X011 «JIy4ei»

IIpU X HOPMAJILHOM NIaJICHUU

Ha TUGPAKIUOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEM Pa3HOCTh XOJa.

@OpMyJZMpOBCZWIb TUIIOTE3Y O BUJIC
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CIIEKTPOB U3JIYYEHUSI HCTOYHUKOB CBETA
Pa3HOM NPUPOIBI.

Hccnedosams ONTUUECKUE CTIEKTPHI
W3JIy4YEHUSI MICTOYHUKOB CBETA Pa3HOMN
MIPUPOIBL U UHMEPNPEMUPOBAmb
MTOJTyYEHHBIE PE3YJIbTATHI.
Onpeodensims NJIVHBI BOJIH U3ITYYEHUS
Pa3JIMYHBIX UCTOYHUKOB

10 pe3yJibTaTaM HaOJIt0ICHUS
TuGpaKIIMOHHON KapTUHBI,

naBaeMou TUGPaKIIMOHHOMN PEIICTKOM,
OILICHHMBATH A0COIOTHYIO

Y OTHOCUTEJIbHYIO TOTPEITHOCTh
U3MEPEHHOU (PU3NUECKOI

BEJINYUHBI.

Hcnonvzosams tubpakiiuOHHYIO
penieTky, poHaps ¢ Jammoun
HaKaJIMBaHUs, CBETOUOHBIN (OHAPB,
ra3opaspsaHyIo JaMily, 1uadparmy,
MEpHYIO JICHTY.

Pewamyo 3anaun 0 naJileHUN CBETA
Pa3JIMYHOTO CIEKTPAIILHOIO COCTaBa
Ha JUGPAKIUOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBUCHUMOCTHU
MHTEHCUBHOCTHU
CBEUEHHS CBETOMNOIA
OT CUJIbI IPOTEKAIOIIETO
yepes Hero ToKa

(IpaKTUKyM)

CBeTo M0, ”THTCHCUBHOCTD

U3IIy4eHHUs], POTOH, FJIEKTPOH

Onepupogamsb noOHAMUAMU. CBETOAUO,
Pp-n-TiepexoJi, FIEKTPOH, JIbIpKa, (POTOH,
MHTEHCUBHOCTb U3JTyUCHHUS.

Ymemvb 0OBSACHATH B YIIPOIICHHOM BHUJIC
MIPUHIMII IEUCTBUS CBETOANOA,
coOMpaTh IKCIIEPUMEHTAITBHYO
YCTaHOBKY.

lIpusooums npumepol TPUMESHECHUS
CBETOJINOJIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH HHTCHCHUBHOCTH
M3JIyYEHUS CBETOAMOAA OT CHJIBI
MPOTEKAIOIIETO YEPE3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
MHTEHCUBHOCTU U3ITy4YECHUS CBETOAMO 1A
OT CHJIbI TPOTEKAIOIIIETO Yepe3 HETO
TOKA U UHMEPNPemupo8anmb
MOJy4YEHHbIE PE3YJIbTATHI.

Cmpoums TpauK 3aBUCUMOCTU
MHTEHCUBHOCTHU U3JIyYEHUS CBETOANO/IA
OT CHJIBI ITPOTEKAIOIIETO YEPE3 HETO

TOKa (C y4eTOM aOCOJIFOTHBIX
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3.3.

HabGmonenue
M30UpaTEIHLHOCTH
BHYTPEHHETO
dboTtodrddekra k JHHE
BOJIHBI CBETA

(IpaKTUKyM)

CBeToano, ”HTEHCUBHOCTD
M3JIy4YeHUsl, POTOH, FJEKTPOH.
DHeprus 1 UMIyJIbC GOTOHA.
dotordPexT. 3aKoHbI
dbororddekra. YpaBHeHHE
Oiinmrenina 115 hotodpdekra.

«Kpacnas rpanuna» dhotosddexra

ITOIPEIIHOCTEN U3MEPSIEMBIX
(bu3MYECKUX BEIINYHH).

Ipumensame ipaBUIIa MOCTPOCHHUS
rpaUKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JPYT OT JApyTa.

Onpedenamob XapakTep 3aBUCUMOCTH
MHTEHCUBHOCTH U3TyYEHUs CBETOINOA
OT CHJIBI IPOTEKAIOLIETO Yepe3 HEro
TOKa.

Hcnonvzoeams CBETOINOM, JIFOKCMETP
(w1 cMapThOH C TaTYUKOM
OCBEILIEHHOCTH), TAOOPaTOPHBI OJI0K
nUTaHus (MM HCTOYHUK TIOCTOSTHHOTO
HANPSDKEHUS, PEOCTaT U MyJTbTUMET)
Onepuposams NOHAMUAMU. CBETOJINO,
p-n-niepexo/l, MIEKTPOH, JIbIPKa, (DOTOH,
WHTECHCUBHOCTD U3ITyUYEHUS,
dboTodrPdexT (BHEITHMIA 1 BHYTPECHHHH ),
($OTOTOK, «KpacHasi TPaHUIIA»
dhoTtodrddekra.

Ymems 00BACHATH B yIPOILICHHOM BH/JIE

MIPUHITUIT JIEUCTBUS CBETOMO/IA,
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dbopmynmpoBath 3akoHBI poTodPPexTa,
3aMUChIBaTh YpaBHEHUE DUHINITEHHA
st pororddexra u popmyy

I «KpacHOU rpaHuiib Gorodddexra,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums npumepsi IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
IIpumensamo 3axKoHbI poTOdDPeKTa,
ypaBHEHHE DUHILITEHHA

st hotodddekra, hopmyny

JUTSL «KpacHOM rpaHuilsy Gorodddexra.
Dopmynruposams TANIOTE3Y

00 yCIIOBUSIX BOZHUKHOBEHUS
BHyTpeHHETO (hoTod(PdekTa

MIPY TIaICHUY Ha CBETOIUO]T CBETOBBIX
BOJIH pa3HOMU JIJTMHBI.

HUccneoosams siBneHrie BOSHUKHOBEHUS
(OTOTOKA B OCBELIAEMOM CBETOJIUO/IE,
W3Y4MB 3aBUCUMOCTb CUJIbI (POTOTOKA

B OCBEII[AEMOM CBETOIHO/IC

OT HAIIPAKCHHUA Ha APYTOM CBETOAUOAC,
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BBITIOJHSIOIIEM POJIb HICTOYHHUKA CBETA
U UHmMepnpemupo8ams MOTyUYCHHbIE
pE3yJIbTaTHI.

Onpedensime yCIOBUE BOSHUKHOBEHUS
($hoTOTOKA B OCBEIIAEMOM CBETOIUO/IC
(TOK BO3HHMKAET TOJILKO ITPU OCBEIICHUU
€ro CBETOJUOJIOM C JJINHOU BOJIHBI,
MEHBIIEN WM PABHOMN JJIMHE BOJIHBL,
Ha KOTOPYIO PACCUYMUTAH OCBEIIAEMBIN
CBETOHOI).

Hcnonv3o06ams CBETOANOIBI PA3HBIX
IIBETOB (KpacHbI€, 3€JICHbIC U CUHUE),
71a0bopaTOpPHBIH OJIOK MTUTAHUSA,
MYJIbTUMETP.

Pewams 3anaun Ha potordp ekt

Hroro no paszneiny 5

OBIIEE KOJIMYECTBO 34

YACOB I1O ITPOI'PAMME
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