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HOACHHUTEJIbBHAS 3AIINCKA

Pabouass mporpamMma Kypca BHEYPOUYHOU NEATENbHOCTH «OCHO6bl (uzuueckozo

IKCnepumernma) i 11 kmacca cocTaBjieHa C Y4€TOM CIACAYIOIHUX HOPMATUBHO-

ITPaBOBBIX TOKYMCHTOB!:

OdenepanbHbii 3ak0H 0T 29.12.2012 N 273-®3 (pen. ot 25.12.2023) "OO6
obpazoBanuu B Poccuiickoit ®enepanun" (¢ uU3M. U JOM., BCTYN. B CHIYy C
01.01.2024)

IIOCTaHoBJeHHEe [7aBHOrO canutapHoro Bpada Poccuiickonn ®Penepanuu OT
28.09.2020 Ne 28 «OO0 ytBepxknenuu canutapubix mpasun CIT 2.4 3648-20
«CaHUTapHO-3MTUJEMHUOJIOTHUECKIE TPpeOOBaHUS K OpraHu3alusiM BOCIUTAHUSA U
0oOy4eHHsl, OTJbIXa U O3J0POBJICHHUS €T U MOJIOJCKI;

Canllun 1.2.3685-21 «I'urneHndeckne HOPMATUBBI U TPEOOBAHUS K OOCCIICYCHUIO
0e3onacHOCTH U (Wau) OE3BPEAHOCTH JUIsl YesoBeKa (PaKTOpOB cpeau OOUTaHUs»,
YTBEPKJIEHHBIX IOCTAHOBJIEHUEM [JIaBHOrO TrocyJapcTBEHHOro Bpaua Pd or
28.01.2021r. Ne 2;

npuka3z muHucrepcrtBa mnpocsBemeHuss PO or 11.02.2022 Ne 69 «O BHeceHun
u3MeHeHnit B [lopsimok opraHMzanuu W OCYLIECTBJIEHUS 00pa3oBaTebHON
NESATENbHOCTY  TI0O  OCHOBHBIM  0OHIe0Opa3oBaTelbHBIM  IporpamMmaM  —
oOpa3oBaTeNbHBIM MPOrpaMMaM HayajdbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero obmiero oopazoBanus oT 22 mapta 2021 No 442y;

npuka3z Munnpocsenienus Poccuun ot 12.08.2022 N 732 "O BHeceHUM W3MEHEHHI B
denepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT CPEAHETO OOIIETO
oOpa3oBaHUsl, YTBEPXKICHHBIM MpuUKa3zoM MuUHHCTEpCTBA OOpa3oBaHUS W HAYKHU
Poccutickoit ®eneparnun ot 17 mast 2012 r. N 413" (3apeructpupoBano B MuHocTe
Poccum 12.09.2022 N 70034);

npuka3 MunucrepcrBa npocsemenus Poccuiickoin ®@enepannn ot 18.05.2023 Ne
371 «O6 ytBepxkaeHun (denepanbHOW 00pa30BATENBHON MPOTrPaMMBbl CPEIHETO
o0111ero oOpa3oBaHUs;

IIPUKAa3 MUHUCTEPCTBA IpocBeneHus poccuiickod @eneparuu ot 19.03.2024 r. Ne
171 «O BHECEHUM M3MEHEHUI B HEKOTOpPbIE MPHUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit denepanuu, kacaromuecs deaepalibHbIX 00pa30BaTeIbHBIX MPOTPaMM
HAYaJIbHOT'O 00111er0, OCHOBHOT'O OOIIETO U CPETHEro 00I1Iero 00pa3oBaHUs»;

npuka3 Munnpocsemienusi Poccun ot 21.09.2022 N 858 (pea. ot 21.02.2024) "O6
yTBEPKJIeHUU (heepaIbHOTO TIEpeUHs Y4eOHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO
IpU peau3aiii UMEIONUX TOCYAapCTBEHHYIO aKKpEIUTaldi0 00pa30BaTeIbHBIX
IporpaMM HavajgbHOTO 0OIEro, OCHOBHOTO O0IIEro, CpeTHETO O0IIero 0Opa3oBaHus
OpraHM3alMsIMH,  OCYLIECTBIAIOIIMMU  00pa3oBaTeNbHYIO  ACSITENBHOCTh U



YCTaHOBJICHUS TIPENIETLHOTO CPOKAa HCIIOJIb30BAHUS HMCKIIOYEHHBIX y4eOHHUKOB" (C
UMEHUSIMU U JonoJiHeHUsIMU ). Penakuusa ¢ usmenenusimu Ne347 ot 21.05.2024;
IPUKa3 MUHUCTEPCTBA 000poHbI PO n MuHHMCTEpCTBa 00pasoBaHus M Hayku PD ot
24.02.2010 Ne96/134 «O6 yTBep:KAECHUU WHCTPYKUUU 00 OpraHu3auuu OoOydeHHUs
rpaxnaan Poccuiickoit ®enepaniuv HayalbHBIM 3HAHUSAM B 00JIaCTH OOOPOHBI
rocyJapcTBa U MX MOATOTOBKU IO OCHOBAM BOEHHOM CITy>KObI B 00pa3oBaTEIbHBIX
YUPEKJICHUSIM cpenHero (moyiHoro) oOiiero o00pa3oBaHus, 00pa30BaTEIbHBIX
YUpEXKACHUSIX HAaYalbHOTO MPOPECCUOHAIBHOIO U CPEAHEr0 MPOPECCHOHAIBHOIO
00pa3oBaHUs U YUEOHBIX ITYHKTaX»;
3akon KpacHosipckoro kpas ot 26.06.2014 Ne 6-2519 «O06 oOpa3oBaHuu B
KpacHosipckoMm kpae»;
ITocranosnenne IIpaBurensctBa KpacHospckoro kpas ot 15 urons 2014 r. n 298-n
(B penakiuu noctanoBiaeHuid ot 21.12.2021 n 909-n1, ot 30.05.2023 n 465-n1 «O6
YTBEPXKIICHUU TIOPSAJKA M CIydaeB OpraHU3allMM WHAMBUIYAJTLHOTO OTOOpa mpu
npueme 00 MmepeBojie B rOCyIapCTBEHHbIE W MyHUIIUNIanbHbIe OO 1715 MoTy4YeHus
OCHOBHOTO OOIIETr0 U CpeAaHero oOuiero oopa3oBaHUs C YIUIyOJEHHBIM H3yUYEHUEM
OTJIEJBHBIX YYEOHBIX IPEAMETOB WU ISl MPOPUIBHOTO OOYUYEHHUS;
Ycras MBOY Spuesckas COLL Nel2;
JlokanbHbI€ aKThI IIKOJIBI:

«IlonoxxeHne o cuUCTEME OLEHOK, NOopsAaKe, (GopMax U MNEPUOJUYHOCTH

npomexxyTouHolt arrectaun B MBOY fpuesckas COL Ne 12y,

«ITonoxxenne o mopsigke oOydeHHs] O WHAMBUIAYATbHOMY y4eOHOMY IUIaHY B

MBOY SApuesckas COII Ne 12y,

«ITonoxkeHne 0 COMANBbHBIX MPAKTHKAX U MPOGECCHOHAIBHBIX MPOoOaxy,
«Ilonoxxenne 00 WHAMBUAYATHLHON TMPOEKTHOW JesTtenbHOcTH B MBOY

Apuerckas COII Neo 12y,

. «ITonmoxxenne 00 opraHu3ai BHEypo4YHOU aestenbHOCcTH B MBOY fApuesckas
COIT Ne 12».

Hacrosmas pabouas mporpaMma Kypca BHEYPOUHOU NeSITENbHOCTH «OCHOBBI
(du3nYecKoro ’KCrepuMeHTa» (Jajiee — mporpaMma) paspadoTaHa B COOTBETCTBUU
¢ TpeboBaHusIMH (heaepaIbHOTO TOCYIapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAapTa
cpeadero obmiero obOpaszoBanusa (namee — OI'OC COO) [1, 2] u HampaBieHa
Ha OpraHu3anuio oO0ydeHus B PU3MKO-MATEMATHUYECKOM Npoduiie B COOTBETCTBUU
¢ TpeboBaHMAMH (eaepaTbHOM 00pPa30BaTEIbHOM IMPOrPAMMBI CPEIHETO OOIIEro
obpazopanus (OOIT COO) [3].

Peanuzanust mporpaMmbl MOKET COJEHCTBOBAThH JIOCTHKEHHUIO 00YUYaIOIIUMHUCS
IIaHupyembix  pe3ynbTaToB  ocBoeHua DOII COO, pa3BUTHUIO JUYHOCTH

o6yqafoumxc51, (I)OpMI/IpOBaHI/II-O N YHOOBJICTBOPCHUIO HX COOUAJIBHO 3HAYUMBIX
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MHTEPECOB U IMOTPEOHOCTEH, caMopeanu3aluud OOy4YaloIIUXCsl Yepe3 ydacTue
BO BHEYpOYHOU JesArenbHOCTH. OJIHOM M3 BO3MOXHBIX (OpM peanuzanuu
OporpaMMmbl  SIBIII€TCA  KpyXkok.  IIporpaMma  MOXET  peanu30OBBIBATHCS
00pa3oBaTeILHON OpraHU3aIliei CaMOCTOSTEIIHFHO OO Ha OCHOBE B3aMMOJICHCTBHUS
C IPYTUMH OpPTaHU3aLUsIMHU, OCYIIECTBISIOMKUMH 00pa30BaTENbHYIO 1€ATEIbHOCTD.

[IporpaMMa Kypca BHEypouHOM JesTenbHOCTH «OCHOBBI  (PU3UUECKOIO
DKCIEPUMEHTa» NpeJHa3HadeHa il peanmsanuu B 10-11 kimaccax u HampasieHa
Ha  JIOCTH)KCHHE COOTBETCTBYIOIIMX  PE3YJIbTaTOB, chopMyITUPOBAHHBIX
B ¢denepanbHOll pabodeit mporpamme 10 ydyeOHOMY Tipeamery  «Duszukay
(YyriyOneHHbIH ypPOBEHb).

[Tpu u3yuenun Gu3KMKU Ha yriyOJEHHOM YPOBHE pean3alys 3TUX MPUHIUIIOB
0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSATEIBHOTO YYEHHYECKOrO 3KCIEPHUMEHTa,
BKJIIOYAIOIIEro, B TOM 4YHCHe, pabdoThl (U3M4eckoro mnpaktukyma. Ilpu sTom
noJ paboTaMu IMPaKTUKyMa IMOHHMAETCSl CaMOCTOSITEIbHOE HUCCIIEeI0BAaHUE, KOTOPOE
MPOBOAMUTCA IO PYKOBOJACTBY CBEpHYTOro, 0000I1IeHHOro BuAa 0Oe€3 MOLIaroBoii
MHCTpYKIMU. B pe3ynbrare obecrieunBaeTcsl OBIa/IeHUE 00YYaIOIUMUC YMEHUAMHU
IIPOBOJIUTH NPSIMBbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEI0BATh B3AMMHBIE 3aBUCUMOCTH
IBYX (DU3MYECKUX BEJIMYUH M OCYIIECTBISATh MOCTAHOBKY ONBITOB IO IMPOBEPKE
IpPEUIOKEHHBIX TUNoTe3. Bee 3TO crocoOCTBYeT JOCTUKEHUIO OJHOM M3 OCHOBHBIX
nenel u3ydeHus (PU3MKKM Ha YPOBHE CpPEAHETO 00IIero o0pa3oBaHHUS — OBJIAICHHUIO
OOyYarOIIMMHUCS METOJaMU CaMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
¢u3nyecKux  HKCHEPUMEHTOB, AaHalIM3a MW  UHTEpHpeTanuu  UHPOpMaluH,

OMnpcACICHNA JOCTOBCPHOCTHU ITOJTYUYCHHOI'O PC3yJibTaTa.



AKTYyanbHOCTh peau3allMi JIaHHOW  MpOTrpaMMBbl  OMNPENEISETCS  TeM,
YTO €€ OCBOCHHE IO03BOJIAET OOy4arolmMMCsi Ha [pPaKkTUKE O3HAKOMUTHCS
C pa3iIMYHbIMH (PU3HUECKUMHU SIBJICHUSIMH, SKCIEPUMEHTAIbHO M3YYUTh pPa3IUYHbIC
¢uznyeckue 3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETHUECKHUE 3HAHUS, DPAa3BUTh
UMEIOINecs] U MPUOOPECTH HOBbIE MPAKTUYECKME YMEHMS M HaBBIKM B 00JIaCTH
IUTAHUPOBAHMSI, TIOATOTOBKH, MPOBEACHUS, aHAIN3a U UHTEPIpPETAuu (HU3HNUECKOTO
HKCIIEPUMEHTA.

[Iporpamma naer oOyd4arOIIMMCS BO3MOXKHOCTh MPHUOOPECTH MPAKTUUECKUN
OTIBIT PAabOTHI ¢ TAOOPATOPHBIM 000PYIOBAHKUEM, OBJIAJIETh KOHKPETHBIMU MIPUEMaMU
HCCIIEIOBATENLCKOM  JIeATENbHOCTH  HAYMHAIOMIEro  (pu3MKa-sKCIepruMeHTaTopa,
c(opMUPOBATH HABBIKU OLIEHKH MOTPEIIHOCTEH pe3ynbTaToB U3MEPEHUSI (PUINIECKIX
BeaMurH. Peamm3anust mnporpaMmbl  CO3JaeT  yCHOBHS Uil (OPMHUPOBAHUS
y 00y4aronuxcsi HECTaHIAPTHOTO KPEATUBHOT'O MBIIUICHUS, COEHCTBYET Pa3BUTHUIO
WHANBUAYAIBHOCTH  CY)XIEHUH, (DOpMHpOBAaHMIO  KyJIbTypbl  OOOCHOBAHHS
COOCTBEHHOTO MHEHHS U CBOOOJIBI €r0 BHIPAKCHHS.

[Iporpamma MokeT ObITh BOCTpeOOBaHa OOYYalOIIMMHUCA, KOTOPBIE HMEIOT
WHTEpEC W MOTHUBAIMIO K YIrIyOJeHHOMY HW3Y4YeHHIO (U3UKH WM MaTeMAaTHKH,
TOTOBSITCSl K YYacTHIO B OJIMMITMAAAX IITKOJBHUKOB MO (U3HKE, B paMKaX KOTOPBIX
PEeIyCMOTPEH MPAKTUYECKUM TYP.

[Iporpamma mpecienyeT He TOJIBKO 0Opa3oBaTelbHbIE, HO U BOCIUTATEIbHBIC
LeJIM, IIOCKOJIbKY COOTBETCTBYET HJEE OJKOJOTM3allUd M HJAee MPUKIATHON
HAIpaBJIEHHOCTH, KOTOpbIE, B YHWCJE APYTUX HUJEH, MOJOKEHbl B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COO.

BapuaHThl peaju3anuu nporpaMmsel U ¢GopMbl IPOBeIeHNUs] 3aHATHI

Peanuzamuss nporpamMmbl NpeAnonaraeT COYETaHHE pPa3iuyuHbIX  (Hopm
IpyNnoBOi paboTHl (CHymIaHWE JIEKIHH, TUCKYCCHs, MOHTaX SKCIIEPUMEHTATBHBIX
YCTaHOBOK,  NIpOBeJEHHE  (U3MUECKUX  M3MEPEHUH  MOJ  PYKOBOJCTBOM
MpenoAaBaTessl) U MHAWBUIYaTbHON paOOTHI (BBHIIOJHEHHE CAMOCTOSTENBHBIX PadoT
u paboT MpakTUKyMa, 0OpabOoTKa W MHTEpHpeTanus pe3yabTaToB (U3HUECKUX
u3Mmepenunii). Mcnonb3oBanue Takux ¢GopMm pabOThl TOMOTaeT pas3BUBATH Y
00yJaromuxcs, ¢ OJHOM CTOPOHBI, HAaBBLIKM BOCHPUATHS HOBOW  WH(pOpPMAIUU
npu pa3iauuHbIX (opmax ee Mmojayd, a C JAPYrol CTOPOHBI — AKTUBHOCT,
CaMOCTOSITENIFHOCTh M TBOpUECKOE Hayano. B menom peanuzanus JaHHOU

IMporpaMmabl JOJIKHA ITOJIOKUTCIIBHO



CKa3bIBAaThCS KaK HA aKTyalu3allMd 3HAHUN, YMEHUW U HABBIKOB OO0YYarOIIUXCS
B paMKax WX TOpeanpopecCHOHAIBHOW  TEXHOJOTHYECKOW  (MHKEHEPHOM)
MOJICOTOBKH, TaK ¥ HAa COLIMAILHOM (DOPMUPOBAHUH JIMYHOCTH O0YUYAIOIIHUXCS.

[Iporpamma Kypca paccuuTaHa Ha 68 YacoB, B paMKax KOTOPBIX
MPETYCMOTPEHBI Takue (GOpMbI paldOT, Kak JIEKIIMH, CaMOCTOSTEIbHBIE PabOTHI H
paboThl TpakTUKyMa. B xozxe camocTosiTenbHBIX padoT oOyuaromuecs 1oj
KOHTPOJIEM  TMpEenojiaBaTeii  3aKpeIUIIOT  HOBbIE  3HAHMS,  OTpaldaThIBAIOT
OmpeseNiecHHbIE yMEHUS ¥ HaBBIKM. PabOThl TpakTUKymMa MOJpa3yMeBaOT
CaMOCTOATENIHOE pelIeHne OOYyYarOUIMMUCS HKCIEPUMEHTAIbHBIX (U3UUYECKUX
3amay. TemaTuka paOOT MpakTUKyMa U TOPSAOK HX CIEAOBAaHHUS COOTBETCTBYIOT
CTPYKTYpE TEMAaTUYECKOrO IUIAaHUpOBaHMs (efepanbHOil paboueil mporpammbl IO
yueOHOMY nipeameTy «Pusrkay (yriryOJIeHHbIN YPOBEHb).

[Iporpamma paccuumTaHa Ha peaiM3alUI0 B TEUEHHUE NIBYX JIET OOY4YEHHS
B 10-11 knaccax mpu NPOBEACHUHW 3aHATHI OAMH pa3 B HeAeNlo o0beMoM 1 yac
kaxaoe. [lo ycMOTpeHHIO yuuTesnss TOPSAIOK CIEIOBAaHUS 3aHSATUH MOXKET OBITh
M3MEHEH, 2 HEKOTOPbIE MOT'YT OBITh UCKJIIOUYEHBI.

Jlomyckaercs peanu3aiusi 4acTH MPOorpaMMbl B TEYEHHE OJTHOTO y4eOHOro rofa —
U1t oOy4varomuxcs Toiabko 10-ro miam Tonbko 11-ro kimacca. OgHako B 3TOM ciiydae
npu padore ¢ oOywaromuMmucsa 11-ro kjgacca peKOMEHIyeTCsl HaUMHATh U3JI0KEHUE
y4eOHOTO Marepuana C TMpPOBEJACHUS 3aHATUM, HANpPABICHHBIX HA OCBOCHHE
OOyYarOIIMMHUCS OCHOBHBIX TIPUEMOB M METOJOB OOpabOTKH pe3ybTaTOB
(U3MYECKUX U3MEPEHU M OLIEHKM MOrpemHocTe. Jlns 3Toro pexomMeHayerTcs:
1) mposectu B kinacce 3anatus Ne 1, Ne 3 u Ne 5 u3 nporpammer 10-ro kmacca; 2)
3a7aTh Ha oM BhInosiHeHUE 3a1aHuil Ne 2, No 4 u Ne 6 u3 mporpammel 10-ro kitacca;
3) B paibHeilieM cienoBarth mnporpamme 11-ro kjacca, UCKIIOYMB M3 HEE, IO
YCMOTPEHHUIO YUUTEIsI, KakKue-Tu00 Tpu 3anatus (Harnpumep, Ne 16, No 17, No 18).

Bo3MoxHO Takke ocBoeHue oOywarommmucs 11-ro  kjmacca moOJHOM
MIPOrpaMMBbI TIPH YCIIOBUU TPOBE/ICHUS 3aHITHI JBa pa3a B Helelo 00beMoM 2 Jaca
KaXKJ10€.

Psan pabGor mnpakTtukymMa (Ha YCMOTpPEHHME Y4YMTENsl) MOXKET OBbITh 3aJaH
oOy4JarommMmMcsi Ha JOM JUJIi CaMOCTOSATENBHOTO BBITIOJIHEHHSI C TMOCIEAYIOIIUM

KOHTPOJICEM U O6CY)KI[€HI/ICM MMOJIYYCHHBIX PC3YJIbTATOB.

B3aumocBs3hb ¢ perepajibHOIl padouyeid MporpaMMoil BOCIMTAHUS

[IporpamMma paspaboTaHa ¢ y4eToM peKkoMeHaauui QenepaibHOil paboueit



IIpOorpaMmMbl BOCIIMTAHUA. B YaCTHOCTH, OHAa YUYUTBIBACT IICUXOJOIO-IICAArOri4CcCKuc

OCOOCHHOCTH COOTBGTCTBYIOH.IGﬁ B03paCTHOﬁ KaTCropnuunu 06yqa10m1/1xc51.



[Iporpamma COOTBETCTBYET TaKMM IIEJISIM BOCIUTaHUSA OOYyYaroluxcs,
KaK pa3BUTHE JIUYHOCTH, CO3/IaHUE YCIOBHM JIJIi CAMOOIIPECIICHUS U COIMATN3alINU.

[Iporpamma  COACMCTBYET pELIECHUIO CIEAYIOUIMX 3a4ad  BOCIUTAHUSA
oOyyaroluxcs: yCBOCHHWE 3HAHUW, HOPM, JAYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEM,
TPaJMIIHI, KOTOPBIC BEIPAOOTATIO POCCHIICKOE O0IIECTBO; (POPMUPOBAHUE U PAZBUTHE
JUYHOCTHBIX  OTHOIIEHMH K O3TUM HOpMaM, IEHHOCTAM; MPUOOPETCHUE

COOTBETCTBYIOLIETO 3TUM HOpMaM, LIEHHOCTSM, TPAIULHUAM COLUOKYJIBTYPHOTO

OTBITA MOBEACHUS, OOIICHUS, MEKIIMYHOCTHBIX U COLMAIBHBIX OTHOIICHUH,
MPUMEHEHUS TIOJTYUYEHHBIX  3HAHWH; TIOCTHXKEHUE JUYHOCTHBIX

pE3yNbTATOB OCBOEHUS

oO1reo06pa3oBaresibHOM mporpammel o ¢usnke B cootBercTBUU ¢ ®I'OC COO.

[IporpamMma  COOTBETCTBYET  CJHEIYIOIIMM  OCHOBHBIM  HampaBJiICHUSM

BOCIIUTAHUSL.

1) TpynoBoe BOCIHMTAaHME — BOCIHMTAHHUE YBAXKCHUS K TPYAY, TPYIAIIUMCH,
pesyibTraram TpyJa (CBOEro M JpyruxX JIOJIei), OpHEHTalus Ha TPYIAOBYIO
NEeSATENbHOCTb, MOJIyYEHHE npodeccun, JUYHOCTHOE CaMOBBIPAXKEHUE
B NPOAYKTHMBHOM, HPABCTBEHHO JIOCTOMHOM TpyJ€ B POCCHUHCKOM OOIIECTBE,
JOCTHKCHHE BBIAIOIIUXCS PE3YJIbTATOB B MPOQPECCHOHAIBHON JESTEIBHOCTH.
LleneBbIMU OpHEHTHpPAMH SIBISAIOTCS: (OPMUPOBAHUE OCO3HAHHOM T'OTOBHOCTH
K TOJIy4EHUIO TMPOo(EeCCHOHANIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOpPa30BaHUIO
B TEUECHHUE >KM3HU KaK YCIOBHUIO YCIEIIHON MPOPECCHOHAIBHOW M OOLIECTBEHHOMN
NEeSTENbHOCTH; TMOHUMAaHWe chenupuKy camooOpa3oBaHud M NpodheccHOHATBHOM
CaMOMOJrOTOBKM B MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOILECTBE,
TOTOBHOCTH YUUTHCS U TPYAUTHCS B COBPEMEHHOM O0OIIECTBE; OPUEHTUPOBAHHOCTD
HAa OCO3HaHHBIM BBIOOP cdepbl MNpodecCHOHAIBHOW TPYAOBOW ACSATEIBHOCTU
B POCCHICKOM OOIIECTBE C YYETOM JIMYHBIX >KU3HEHHBIX IUIAHOB, MOTpeOHOCTEN
CBOEH CeMbH, O0IIIECTBA.

2) DKOJIOrMYecKoe BOCHUTAaHUE — (POPMUPOBAHUE IKOJOTMUECKOU KYJIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILIECHUS K MPUPOJIE, OKPYKAIOIIEH Cpelle Ha OCHOBE
POCCUHCKUX TPATUIIMOHHBIX JIYXOBHBIX IIEHHOCTEHW, HABBIKOB OXpaHbI, 3allUTHI,
BOCCTaHOBJICHMsSI MIPUPOJIbI, OKpyXkarouieh cpenbl. LleneBbiM OpHEHTHPOM SIBIISIETCA
OCO3HaHHE HEOOXOAMMOCTH MPUMEHEHHMS 3HAHHS €CTECTBEHHBIX U COIMATIBHBIX HAYK
JUISL  pasyMHOTro, OEpeXJIMBOIO MPUPOJONOJIB30BAHUS B OBITY, OOIIECTBEHHOM

MIPOCTPAHCTBE.



3) LleHHOCTH HAY4YHOTO IO3HAHUS — BOCHUTAHHUE CTPEMIICHUS K ITO3HAHHIO
ceds1 W Jpyrux JIOJICH, NPHPOALI M OOIIEeCTBAa, K IIOJIYYCHHIO 3HAHUH,

Ka4yCCTBCHHOI'O
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o0pa3oBaHUsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
IleneBbIMU OpUEHTHpPAMU SIBISIIOTCS: (OPMUPOBAHUE JIEATEIBHO BBIPAXKEHHOTO
MO3HABATEJIIbHOTO MHTEpeca B 00JacTH (U3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, JOCTIKEHUI; MONyYEHUE MPECTABICHUN O COBPEMEHHOW HAay4YHOU
KApTUHE MHpA, O JOCTH)KEHHUSX HAayKH U TEXHUKH, O 3HAYECHUU HAYKU B KU3HU
poccHiickoro oOmecTBa, 00ecleyeHun ero 0e30NacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBILIUICHHS], OIpPEAEICHHUs] JOCTOBEPHOM Hay4yHOHl uUH(pOpManuu
M KPUTHKM AaHTUHAYYHBIX MPEACTABICHUI; pa3BUTHE M NPUMEHEHUE HAaBBIKOB
HAONIOACHUS, HAKOIUIGHMs] W CUCTEeMaTu3aluu (HaKTOB, OCMBICICHHUS OIBITA

B €CT€CTB6HHO-Hay‘IHOﬁ o0iacTu IIO3HaHMHAI, HUCCIEeA0BATEILCKOM JICSITEIbHOCTH.

Ocob0enHoOCTH PadOTHI YYUTEJIA MO POrpaMme

[Ipu peanuzanuu AaHHOM HPOrpaMMbl 3aJada Y4YUTENIS COCTOUT B TOM,
4TOOBl CO3/aTh YCIOBHS JUISI YCBOGHHSI OOyYarOIIMMHCS HOBBIX 3HAHU,
NpUOOpEeTEHUS UMHU HOBBIX YMEHUN W 3aKpeIUICHHs HAaBBIKOB, HEOOXOJIUMBIX
11 TIpOBeIeHUST PU3NUECKUX IKCTIEPUMEHTOB U aHAJIM3a MOTYYCHHBIX PE3yIbTaTOB.

JUis pemieHuss 3TOM 3ajJauyd HEOOXOAMMO Hajluyue B KaOMHETe (PU3HKHU
000OpyI0BaHUsl, KOMIUIEKTYIOIIUX W PACXOJHBIX MaTepuajoB, TPEOYIOIIHUXCS
JUIsL TIPOBEACHUS CaMOCTOSITEIbHBIX pPabOT u paboT mnpakTtukyma. llepeueHb
npeayiaraeMbpix  paboTr  chopMuUpoBaH TakMM  o0pa3oM, UYTO  IOJTOTOBKA
K HUX TIPOBEICHUI0O HE JOJDKHA BbI3bIBATh CYIIECTBEHHBIX 3aTPyJHEHUM —
BCE HEOOXOAMMOE JUIsl peajiu3allud IMPOrpaMMbl, KakK IpaBUiIO, JIMOO HaXOAUTCA
B KaOuHeTe GU3uKH, TUO0 JOCTYITHO B TOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HauanoM 3aHATUH YUYHUTEIIO PEKOMEHAYETCS CaMOCTOSITEIBHO
BBIMIOJIHUTh BCE TEOPETUYECKUE 3a/laHusl, CaMOCTOSTENbHbIE pabOThl U pPabOThI
MPaKTUKYMa, KOTOPbIE JOJKHBI OyIyT BBIMOJIHATE 00ydaroumecs. IT0 1acT yUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHHYECKHE IMPOOJIEMBI,
HO M TOJYYUTh KOHTPOJIbHBIE PE3YyJbTaTbl M3MEPEHUN U UX 00pabOTKH, KOTOpbHIE
HNOHANO0ATCA JUIsl JajbHEHIIed MPOBEPKH NPABWIBHOCTH BBIIIOJIHEHUS padoT
00y4aroIMUMUCH.

[TockonbKy OJHMM W3 THABHBIX pPE3yJbTAaTOB pPabOTHI Y4YUTENs B paMKax
BHEYPOUHOM JESATENbHOCTH SBJISETCS JIMYHOCTHOE pa3BUTHE OOyYaroluxcs,
YUUTENI0 PEKOMEHIYETCs IpU NPOBEACHUM 3aHATHH 10  MPOrpaMMe AKTHUBHO
y4acTBOBaTh B JCSATEIBHOCTH OOYyYaIOIIUXCS, KOHTPOJIMWPOBATH XOJ BBHITOTHEHHS

VMU SKCIIEPUMEHTAJIbHON paloThl, HANPABIATh U KOPPEKTUPOBATH UX JIEHCTBHUA,
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CBOCBPEMEHHO  YKa3plBaTh HAa  OMMOKKM ©  HEJOYEThl,  IOJCKAa3bIBATh
U JIEMOHCTPUPOBATHh MPABUIBHBIC CIIOCOOBI BBITIOJHEHHUS MPAKTUYECKON paboTHI,
o0Cy/1aTh MPUYMHBI U BO3MOXKHbBIE TIOCIECTBUS AOMYyCKaeMbIX oInook. Bo Bpems
3aHATUN HEO0OX0IUMO MOJICP>KUBATh J0OpoKeTaATETHLHYIO atMochepy
COTPYJIHUYECTBA.

Yuuteno ciemyeT y4MTBIBaTh, UYTO JIOTMKA OCBOEHHUS IMPOTPAMMBI
npearnoiaraeT IMocjieoBaTeIbHOe M3yUYeHHE Marepuaia — CHayana o0ydaromuecs
JOJDKHBI OCBOMTH 0a30BBIE MPUEMBI U METOBI MMPOBEACHUS (PU3NICCKUX U3MEPEHUN
¥ 00pabOTKH MOTydaeMbIX Pe3yJbTaTOB, & YXKe 3aTeM NIPHUMEHATh HMX Ha MPaKTUKe
[0 CXEME «OT MIPOCTOro K clokHOMY». IloTomy mpumepHas cxema HpOBEIACHHS
3aHATHI MO MPOrpaMMe MOKET OBbITh CJIEIYIOIIESH:

1) oOBsicHEHHE TEOPETUUECKOTO MaTepralia 1o TeME;

2) NOArOTOBKAa K BBIMOJHEHUIO CAMOCTOSITENIBHON paboThl WM  padoThI
MpPaKTUKyMa — OOCYKJIEHHE 3aJlaHus, YCTPOMCTBA IKCIIEPUMEHTATHHOM YCTAaHOBKH,
HEOOXOIUMOI0 TEOPETUYECKOro MaTepuayia, NPHUEMOB U METOJOB MPSIMBIX
AKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CITIOCOO0B UX 00PAOOTKU U OLIEHKH MOrPEIIHOCTEN
W3MEpPECHUU;

3) mpoBeneHHE CaMOCTOSITENIbHOW paboThl WM  pabOThl  MPaKTUKyMa,
KOHTPOJIb IPABMWIILHOCTHU MPOBEACHUS U3MEPEHUI;

4) o0OpaboTka  TMOJYYEHHBIX  JKCIEPUMEHTAJIbHBIX  JIAaHHBIX,  OIICHKA
MOTPENTHOCTEM;

5) oOcyxnenne pe3ynbTaToB 0OpaOOTKH TMOTYYEHHBIX AKCIIEPUMEHTATbHBIX
JAHHBIX U TIPOBEPKa MX MPABUIHLHOCTH.

B ciyuae HexBaTkM BpeMEHM Ha pealu3alMi0 B Kiacce MyHKTa 4 JaHHOU
CXEMbl PEKOMEHYETCSl MPEJIOKUTh OOYYAIOIIMMCSI BBIMOJIHUTH COOTBETCTBYIOLINE
ACHCTBHUSI OMa, a MyHKT S5 peann3oBaTh B Hayale CIEAYIONMIEro 3aHSATHS,
au00 TPOBECTH HEOOXOAUMBIE OOCYXKIEHUsT C OOy4YaloIMMHUCS B TMOPSIKE

WHUBUyTBHON PabOTHI.
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COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJbHOCTH
«OCHOBBI PU3NYECKOI'O
IKCIIEPUMEHTA (®PU3UKO-

MATEMATHUYECKHUI TPO®UIIb)»

10 KUIIACC

3aunsTue 1. [lorpemHocTH B 3KCIIEPUMEHTE

Jexkyusa «llorpemHocTd mOpsIMBIX  u3MepeHui». OOCyxkaaercs Mnpupoa
BO3HUKHOBEHUS MOTPEIIHOCTEN, METOABI UX MUHUMU3ALIUA U OLCHKHU.

Jekuyua «IlorpenmtHOCTH KOCBEHHBIX H3MepeHui». OOCYXKIaloTcsi METObI
Y IIPUEMBI OLICHKH MOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUM.

Hcnonvzyemvie mamepuanvel.: [4], yacts 1.

3ansaTue 2. OneHKAa NOTPelIHOCTEN MPSAIMBIX U KOCBEHHBIX U3MepPeHUil
Camocmoamenwvuan paboma «OueHKa NOTPEIIHOCTEN KOCBEHHBIX U3MEPEHUI

0 pe3yJIbTaTaM MPSIMbIX U3MEPEHUI.

3ansatue 3.  Ycpeanenue — m3mepenmil.  Ciy4ailHasik =~ NOTPELIHOCTb.
Kunematuyeckue usmepeHus

Jekuyusa «CnydailHple TOTpPEIIHOCTH». B COOTBETCTBMM C  YpPOBHEM
MOJIFOTOBKU OOYYArOMIMXCS U JOCTYMHBIM 000pYyAOBaHHEM MOXXET OBITh MPOBE/IEHA
OJIHA U3 JIBYX pa0OT MpaKTHUKyMa.

Ilpakmuxym Ne 1

3adanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIOI CKOPOCTH
JBM)KCHUS 3€PHBIIIKA MIIIEHA B OyTHUIKE C BOJOM.

Obopyoosanue. IlmeHo, HaNoJHEHHAass BOJAOW IUTACTHUKOBas  OyThLIKa
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHAOMED, TMHEHKA.

Kpamxoe onucanue pewenus. IlpoBoguTcss  cepuss  3KCHEPUMEHTOB
[0 W3MEPEHUI0 C TOMOUIBI0 CEKYHJIOMEPAa BPEMEHHM IPOXOXKJIEHHUS 3E€PHBIILIKOM
TIIeHa B TOJIIE BOABI HEKOTOPOTO (PUKCUPOBAHHOTO PACCTOSHUS BJIOJIb BEPTHKAIIH.
Boruucnsiercst  cpeaHee BpeMsl  IBIDKEHMsI 3€peH. PaccuuThiBaeTcs  cpeaHsis
YCTaHOBHBIIASICS CKOPOCTh 3TOT0 ABMKEHUS. OLEeHUBAETCA MOrPELIHOCTD.

Onucanue cxodxceil pabomvl NpaKMuKyma: BCEPOCCHICKas OJIMMIIMA/A

IIKOJBHUKOB 10 (pu3uke, pernoHaidbHbid 3Tan 2023 1., 3amaya «IlimeHo u BA3KOCTH
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[9, 10].
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Ilpakmuxym Ne 2

3adanue. Cobepute YCTaHOBKY HJisi 3allyCKa IIApHKa B TOJIET C HEKOTOPOM
BBICOTHI C (PUKCHPOBAHHON TOPU30HTAIBHOM HaydaldbHOM cKopocThio. Uccnemyiite
3aBUCUMOCTh BEPTUKAIBHON M TOPU3OHTAIBHOM KOOPAMHAT IIapHUKa IPU MOJETE.
Onpenenure CKOPOCTh IApUKA B HaYaJie MoJieTa.

Obopyoosanue. CTaabHOM  IWIApUK, TYCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOTO TpOo(dUIIsi, MarHUT HEOJUMOBBIN, JIBA CTAJbHBIX IIAPHKA), IITATHUB
C JIankou u My(TOH, MAJIIPHBIN CKOTY, PyJIeTKa, KOMUPOBaIbHAs Oymara.

Kpamxkoe onucanue pewenus. OcymectBisieTcsi cOOpka MyCKOBON YCTaHOBKH.
[IpoBomuTCsl cepusi KCOEPUMEHTOB MO 3aMyCKy IIapuKa B IOJET U U3MEPEHUIO
KOOPAMHAT MaJICHUS IIapUKa OTHOCUTEIBHO TOUKH cOpoca. [1o nmonyuyeHHbIM TaHHBIM
PACCUMTHIBAETCS HAYaIbHAsl CKOPOCTH MOJIETa IAPUKA.

Onucanue cxodxcei pabomsl NpaKmMuKyma. MEXKIYyHApOJHAs OJIMMITHA/IA

10 AKcrepuMeHTanbHol u3uke 2021 1., 3agava «Ilymka» [11].

3ansitue 4. [Ipocreiilmme reomeTpuyecKue U3MepeHus

Ipakmukym

3adanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTHIO TOJIIUHY TPOBOJIOKHU
¥ BHEUTHUW JWaMETp WIJIbI, TUIOIIA/lb HAPUCOBAHHOW Ha JUCTe OyMaru (uUryphl,
o0BveM Opycka. OIEHUTE MOTPEITHOCTH.

Obopyoosanue. IlpoBoioka, uria or mmmpuia (CO CTOYEHHBIM OCTPHUEM),
n300paxkeHrue GUrypbl CloXHOW (GOpMbl Ha Pa3IMHOBAHHON KBajparamu Oymare,
JEPEBSAHHBIN OPYCOK, TUHEWKA, IITAHTCHIUPKYJIb.

Kpamxkoe onucanue pewenus. 1IpoBoasITCS M3MEPEHUS TOJIIUHBI POBOJOKH
MeToqoM psaoB. [IpoBoauTes M3MepeHue JuaMeTpa Uribl METOJAOM MPOKATHIBAHMUS.
[IpoBoauTCs U3MepeHue miomaau GUrypsl METOIOM IMOJICUYETA TIJIOMIAIN 1O KIETKaM
CETKU M3BeCTHOTO Tiara. [IpoBonuTcs usmepeHue rabaputoB OpycKka U BBIYHMCIICHUE
ero oObeMa. OIlEHUBAETCS TMOTrPEIIHOCTh M3MEPEHHBIX BenuuuH. [IpoBoauTtcs

IMPOBCPKaA NIPABUIBbHOCTH U3MCPCHUA JUAMCTPaA UIJIbI C IIOMOINbIO IITAHTCHIIUPKYJIA.

3ansatue 5. I'padukm >SKcnepUMEHTANBbHBIX 3aBucuMocTell. I'paduueckas
00padoTKa TaHHBIX
Jekuyua «Odopmienrne TpaduKOB OSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

['padprueckas oOpaboTKa TaHHBIXY.
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OOcyxnarTcs OCHOBHBIE IpaBuia O(OPMIIEHHS T'papUKOB 3aBUCUMOCTEM
(U3UYECKUX BEJIMYWH JPYT OT JpyTra.

Camocmoamenvnana paboma «lloctpoenue TtpaduKkoB B COOTBETCTBUU
C U3yYCHHBIMU MPABUIIAMU C UCIIOJIb30BAHUEM T'OTOBBIX TAOJHI] C IAHHBIMU).

Hcnonvzyemvie mamepuanvi. METOIUYECKUE pekoMeHmanuu LleHTpanbHOM
MPEAMETHO-METOIMYECKON KOMHCCHH IO OIICHHBAHUIO O(GOPMIICHUS TpapuKOB

Ha IPAKTUYECKUX Typax BCEPOCCUMCKON OIMMIUAIbl IIKOJILHUKOB 10 ¢usuke [12].

3ansiTe 6. O0padoTKa HeJMHEHHBIX 3ABHCHMOCTEH: JIMHeApU3alus, MOACYeT
IJIOIIAAM OX IrPauKOM, MOCTPOCHHUE KACATEJbHbIX K rpauky

Jekuyua «JIuHeapuzanuss HKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM U JApYyIHe
rpaduyueckue cnocoObl 00padOTKU JAHHBIX).

OOcyxgaeTcss  METOA ~ 3aME€Hbl  MEPEMEHHBIX  MpU  JIMHEApU3ALMH
AKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEN. OOcyxmaercs (hU3MUECKUl CMBICT TUIOLIAAN

o1 rpauKoM U yrioBoro ko3 duiimenTa kacaTeabHou K rpaduky.

3ansitue 7. M3mepeHue 3aBHCHMOCTH KOOPAMHATHI TIpPaHMUBI 00JacTH
HAMOKAaHHA OT BpeMeHH. JIuHeapu3auus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BeipexxbTe U3 OyMaKHOU caneTku JeHTy JIUHOW 30 cM U IHUPUHOM
2-3 cM. OnyctuTe KoHel OyMa)KHOUl JIGHTBI B BOJY M BKJIIOUHUTE CEKYHIIOMED.
N3yunTe 3aBUCUMOCTh KOOPJIMHATHI TPaHUIlbl 00JACTH, MPOMUTABIICHCS BOMOH, OT
BpemMeHH. OmnpenennuTe XxapakTep 3TOH 3aBUCHUMOCTH.

Obopyoosanue. Cexkynaomep, Oymaxubie canderku, pyjeTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS OMBIT MO HW3YYCHUIO JBUKCHHS
rpaHUIlbl HaMOKaHUsi OyMakHo# canderku. Hcmomp3yeTcss 3ameHa IMEepeMEHHBIX
Ui JTUHEeapu3alliyd 3aBUCHMOCTH M TIOCTPOEHUS JIMHEWHOTO Tpaduka, KOTOPHIHA
BITOCJIE/ICTBUH MO3BOJIIET CYAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceti pabomol npakxmuxyma: [5], 3amaga Ne 32 «Hamokanue

TKaHHN».

3ansitue 8. U3yueHnune ynpyroro rucrepesuca
Ipaxkmukym
3aoanue. 3akpenure ¢ TOMOUIBIO 3aKUMa JIMHEWKY Ha croiie. [IpoeHbTe 1yKKy

3aKUMa B KOJIBIIO 0aHKOBCKOM PC3UHKHU. 3aH€HI/ITC KPXOYKOM JUHAMOMCTpa KOJIbIO
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pe3uHkH. M3mepbTe 3aBUCUMOCTh JUJIMHBI PE3WHKU OT  PACTATMBAIOLICH  CHUIIBI
npu Harpyske (pactsokeHun) u pasrpyske. [Iposeaute uzmepenus ¢ marom B 0,5 H,
MpHU KKJIOM U3MepeHun aenaiire 3aaepxky B 30 c. [Toctpoiite rpaduk u3mMepeHHOU
3aBUCUMOCTH, ONHIINTE €€ Xapakrep. Crenaiite NpeAnojoXeHus O MNPUYUHAX
Ha0II0/1aeMOM 3aBHCUMOCTH. PaccunTaiite, B KaKuX Mpeaesiax JSKUT KodDPHUImeHTt
KECTKOCTH PE3UHOBOTO KOJIbLA. VCronp3ys MOIydYeHHBIE TaHHBIE, PACCUUTANTE,
KaKyI0 SHEPTHUIO MOMJIOTHIIA PE3UHKA 32 BPEMSI TPOBEICHUS N3MEPEHU.

Obopyoosanue. Jlunelika, 3aKUM, THHAMOMETp C IMpeaeaoM usmepenuit 5 H,
PE3UHOBOE KOJIBIIO (Pe3rHKa /Il OAHKHOT), CEKYHJIOMED.

Kpamxkoe onucanue pewenus. BoIONMHSAETCS OMNBIT 110 U3YYEHUIO 3aBUCUMOCTHU
CUJIBl YIIPYTOCTH PE3MHOBOTO KOJBLA OT €ro JJIMHBI IPHU ITOCTEIEHHOM YBEJIMYEHUN
W TIPU TIOCTENIEHHOM YMEHBIIICHUW pacTsATuBaromeld cwibl. HaGmromaercst siBieHue
yIpyroro rucrepesuca. JIBe TMOTy4YEeHHbIE SKCIEPUMEHTAIBHBIE 3aBUCUMOCTH

HAHOCATCA Ha OJUH Fpa(l)I/IK. HpOBOI[I/ITCH daHaJIM3 ITOJYYCHHBIX PE3YyJIbTATOB.

3ansatue 9. Haxoknenume Maccbl JIMHEHKM W IINPUIA ¢ NOMOUIBIO
YPABHOBEIIMBAHUS pblUara

Ipaxkmukym

3aoanue. Onpenenure ¢ MaKCUMAJIBHOM TOYHOCTBIO MAacCy IITMPHUIIA U MacCy
JIMHCHKH.

Obopyoosanue. Ilnpuir oobemom 20 M1, THHENKA, CTaKaH ¢ BOAOM.

Kpamkoe onucanue pewenus. K KOHIly JIHMHEHWKH, KOTOpas HCIOIb3YETCS
B Ka4E€CTBE pblyara, MoJIBEIIMBacTCs MIpHil. M3MepseTcs 3aBUCUMOCTb KOOPIUHATHI
TOYKM OIOPhl ypPAaBHOBEUIEHHOTO pblyara OT o0bemMa BoAbl B Mmmpuie. Ilo
MOJTYYEHHBIM JJAHHBIM OMPEACIISIIOTCS Macca IPUIAa U Macca JIMHEHKH.

Onucanue cxooiceil pabomsbl NPAKMUKYMA: PETUOHAIBHBIN 3Tal OJUMIIUAIBI
mMm. JIx. K. Makcemna no ¢usuke, 2014 r., 8 knacc, 3amaua «HenecTpyKTUBHBIN

aHaJINu3)).

3ansaTue 10. U3mepenne ko3(ppuiueHTa IHEPreTHUYECKUX NMOTEPh NMPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ilpakmukym

3aoanue. TlpoBeaute uMcCieNOBaHHWE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapuKa

IIOCJIe COyAapeHHUsl C MOBEPXHOCTBIO CTOJIa OT BBICOTHI cOpoca. IIpoBemuTe OmbIT
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JUTSL ABYX THUIOB IIApUKOB. OnpeieuTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk n7s HACTOJBHOIO TEHHHMCA, PE3UHOBBIM IIAPUK
«TOMPBITYH», PYJIETKA, MAJISIPHBII CKOTY.

Kpamkoe onucanue pewenus. IIpoBOgUTCA ONBIT MO HU3MEPEHUIO BBICOTHI
OTCKOKA IIapHKa IOCIE COYAApEHHUS C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTOJIA
B 3aBHCHUMOCTH OT BBICOTHI cOpoca. M3mepeHuss mpoBoasTCs [Uisi JIBYX THUIIOB
mapukoB. Jlisi  pe3sMHOBOro  IIapuKa  3aBUCHUMOCTb  SIBIISIETCS  MPSMOM
MPONOPLUHOHAIBHOCTBIO, JIA IIapuKa OT HACTOJBbHOIO TEHHHCA 3aBHCUMOCTH HE

SIBJISICTCSI TAKOBOM. O6CY>KI[3IOTC$I BO3MOKHBIC IIPUYUHBI ITIOJTYUYCHHBIX PE3YyJIbTATOB.

3ansTue 11. OnpeneseHue TenJ10eMKOCTH TBEPIAOro TeJia

Ilpakmukym

3adanue. Onpenenure ¢ MaKCUMaIbHON TOYHOCTBIO TEIIIOEMKOCTh TPY3HKa.

Obopyoosanue. I'py3uxk Mmaccorr 50 r, crakan ob6wsemom 0,2 1 ¢ BomoH
KOMHATHOM TeMIIepaTypbl, EMKOCTb C rOpsiueil BOJOM, Ba TEPMOMETpPA, Cal(eTKH,
MOJIHOC, HUTh.

Kpamroe onucanue pewenus. 1IpoBoaWTCA ONBIT MO  U3MEPEHUIO
TEIJIOEMKOCTH TPy3MKa METOJOM IEPEHOCAa €ro U3 XOJOAHOW BOABI B TOPSUYIO.
OueHuBaercss HM3MEHEHHE TEMIIEpaTypbl XOJIOAHOW BOJBI 3a CYET IOJYYEHHS

KOJIMYCCTBA TCINIOTHI OT I'OpAYCro I'py3HKa.

3ansiTue 12. U3mepenue TeMmeparypbl PYK JIKCIIEPHUMEHTATOPA M JABJICHHS,
KOTOpPOE MOT'YT CO31aTh €ro Jierkue

Ipakmukym

3aoanue. 1) Omnpenenutre BHyTpeHHee ceueHue TpyOku. Ilomcoenunure
K mmnpuiy oobemMoM 20 mul TpyOKy C MOMEILIEHHON B Hee Karuled BOJbL. 3aKMHUTE
LINPHUILL B JaJ0HSAX U HarpeBalTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMelleHie Kamiim 1o TpyOke. Mcmonb3ys MOJdydeHHbIE JJaHHbIE, OICHUTE
TEMIEPATYPY PYK IKCHepUMeHTaTopa. 2) JloxkauTech, KOrja LINpULl CHOBA MPUMET
KOMHATHYIO Temmeparypy. BiyBas Bo3ayx B CBOOOJHBINH KOHEL TPYOKH, U3MEPHTE
NEPEMEIICHUE KaIlJld IIPM MAaKCUMaJIbHOM JIABJICHMHM BO3/1yXa, CO3/1aBAEMOM Ha
KOHIIE TpyOKu. Vcnomb3ys MmojlydeHHbIE JaHHbIE, OLICHUTE JIaBJICHHE, KOTOPOE MOTYT
CO3aTh JIETKME SKCIIEPUMEHTATOPA.

Obopyoosanue. Unpur, oobemoMm 20 mi1, TpyOka 0T MHPY3MOHHOW CHCTEMBI,

BO/JIa, JINHENKA, CEKyHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuity oobemoM 20 MJT MOJICOSTUHSIETCS

TpyOka ¢ ToMelmeHHOW B Hee Karmied Boxbl. I[llmpuir HarpeBaeTcss pykamu,
U3MepseTcs nepeMenieHne Kamm mno Tpyoke. Ha ocHOBe MaHHBIX O CeUeHUU TPYyOKHU
u o0peMe BO3dyxa B  IINPHUIE  PACCUMTHIBAETCS  TEeMIeparypa  pykK
AKCIEPUMEHTATOPA.
2) Hcnonws3yss Ty K€ YCTAHOBKY, AKCHEPUMEHTATOP CO3/1aeT JaBJICHUE BHYTPHU
cBoOOAHOrO KoHIa TpyOku. Kamist Boasl mepememiaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIIEHUU OIICHUBAETCS JIaBJICHUE, KOTOPOE MOTYT CO3/1aTh JIETKUE
AKCIIEpPUMEHTATOPA.

Onucanue cxooiceti pabomvl npakmuxkyma: 1) 3aKIOYWUTEIbHBIA ATall
BCEPOCCUNCKON OJMMIIMA/IbI MIKOJIBHUKOB, 2023 1., 10 knacc, 3anaya «HachieHHbIi

nap», myHKT Ne 1 [13, 14].

3ansaTue 13. IPppexTuBHbIil KOIGPUIHMEHT KeCTKOCTH cucTeMbl. OnpeneneHue
Moayasi FOHra mpoBoJioKH ¢ mnomMombl pblyara. OmnpegejieHue npegea
ynpyrou aegopmanuu

Ipakmukym

3aoanue. Onpenenure ¢ MAKCUMAJIBHOM TOYHOCTBIO MOAYJ b KOHra mpoBoJIOKH.

Obopyoosanue. lllTaTuB ¢ AByMs Jankamu, IPOBOJIOKA, JIMHEWKA JepeBsIHHAS
mHOM 50 cM, rpy3sl Mmaccoit o 50 r, 1Ba KAHIEISAPCKAX 3aKUMA.

Kpamkoe onucanue pewenus. JInHeNka NOJBENIMBAETCS HA NPOBOJIOKE Tak,
YTOOBI OJYYUJICS CUIIBHO HEPABHOIIEUUH phlyar. BIMKHUI K TOUKe MoABECa KOHEL
TOPU30HTAIBHOM JIMHEWKU ONMUpAeTcsl CHU3Y Ha Janky mratuBa. K gpyromy KoHiry
JUHENKH TIOJIBEIIMBAIOTCS Tpy3bl. M3MepsieTcss 3aBUCHMOCTh CMEILEHUS KOHIA
JIMHENKH, K KOTOPOMY ITOABEUIMBAIOTCS I'PYy3bl, OT UX CYMMapHOM Macchl. Ha ocHOBe
[IOJIyYCHHBIX JAHHBIX M I'€OMETPUYECKHUX IapaMETPOB YCTAHOBKHM PAaCCUUTBHIBAETCS
MoxayJib FOHra npoBoJioKH.

Onucanue cxodiceu pabomel npakmuxyma: [6], 3amaua Ne 9.30.

3ansTue 14. U3mepenue Ko3(ppuueHTa NOBEPXHOCTHOIO0 HATHKEHUA METOI0M
OTpPbIBA

Ilpakmukym

3aoanue. llpuaymaiiTe crnoco0® U3MEpPEHUS CHIIBI, KOTOPYHO TpedyeTcs
MPWIOKUTH K MPOBOJIOYHOW PAMKE JJIsi TOrO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTU

BOJBI. HpOBGI[I/ITe OKCIICPUMCHT M OLCHUTC KOB(i)(bI/IHI/ICHT IMOBCPXHOCTHOI'O
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HaTsAKCHUA BOABL.

21



Obopyoosanue. KroBera mupoKas ¢ BOJOU, MPOBOJIOKA, BECHI, HUTb.

Kpamxkoe onucanue pewenus. I1IpoBOIUTCS OMBIT 10 U3MEPEHUIO CHIIBI OTPHIBA
MPOBOJIOYHON PAaMKH OT MOBEPXHOCTH BOJBI MPHU PA3THUHBIX MEPUMETpPax pPaMKH.
[TpoBonuTcs oreHka Kod(hPuImeHTa TOBEPXHOCTHOTO HATSHKCHHS BOJIBI.

Onucanue cxooiceti pabomul npakmuxyma. [7], 3agayga Ne 331.

3ansatue 15. OmnpeneneHne TOYKH POCbl. 3HAKOMCTBO C JJIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OueHuTe BIAXXHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. Ilpobupka CTEKJIAHHas, MAJICHbKUE KYCOYKH JIbJa,
TEPMOMETp, TaOJMIa 3aBUCMMOCTH JIABJICHHWSI HACBIIIEHHOTO Tlapa BOJBI OT
TEeMITepaTypHhI.

Kpamkoe onucanue pewenus. B nmpoOUpKy ¢ BOJOW MOCTENEHHO JTO0ABIISIOT
KYCOYKH JIbJIa U JIOKUIAAFOTCS MOMEHTA BBICTYIICHHUS KaIlelh POCHl HA TTOBEPXHOCTH
npobupku. [lo moiiydeHHBIM JaHHBIM O TEMIIEpAaType TOYKE POCHI C MOMOIIBIO
TaONMHIBl 3aBUCHUMOCTH JIaBJICHWS HACBIIIEHHOTO TIapa BOJBI OT TEMIIEPaTypPhI
OTpeJesieTCs] OTHOCUTENbHAS BIAXKHOCTh BO3/yXa B KOMHATE.

Onucanue cxoocei pabomer npaxmuxyma: [8], rmaBa Ne 3, maGoparopHas
paborta Ne 9.

Ilpaxmuxym Ne 2

3aodanue.  Omnpenenurte ¢  MaKCUMaJIbHOW  TOYHOCTBIO  OTHOIICHHE
ANEKTPUUECKUX EMKOCTEH BYX KOHIEHCATOPOB.

Obopyodosanue. ABa  DIEKTPOIUTUYECKUX  KOHJEHCATOpa, BOJIBTMETP,
Oarapelika, COCTUHUTEIHHBIC TPOBO/IA.

Kpamxoe onucanue pewenus. [IpoBOIATCS OMBIT TIO 3apsiKe KOHIIEHCATOPA
OT JApPYTroro 3apaHee 3apsHKEHHOTO KOHJeHcaropa. M3MepsitoTcs HampsikeHUs
Ha KOHJIGHCATOpPaxX JI0 W IMOcie moaKitrodYeHnil. O1eHnBaeTCs OTHOIIIEHUE eMKOCTeH
KOH/ICHCATOPOB.

Onucanue cxooiceti pabomoul npakmuxyma. [6], 3agaya Ne 10.22.

3ansaTue 16. U3y4enne npouecca pa3psiiku KOHIEHCATOpa

Ilpakmuxym

3adanue. VI3yunTte 3aBUCUMOCTh HANpSHKEHUS Ha KOHAEHCATOpPE OT BPEMEHU
npu ero paspsanke. Onpenenure eMKOCTb KOHIEHCATOpa.

Obopyoosanue. DNEKTPOIUTHUECKUI KOHIEHCATOP, BOJBTMETp, OaTapeiika,

CEKYHJOMEp, COETMHUTEIIbHbBIE TPOBOJIA.
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Kpamrxoe onucanue pewenus. TIpoBOOUTCS H3MEPEHHE 3aBHCUMOCTH
HaIPsDKEHUST Ha pas3pspKaroleMcsl KOHJEHCATOpe OT BpeMeHH. Jlemaercs olieHka
€MKOCTH KOHJIeHcaTopa. B kauecTBe CONMPOTHUBICHUS I Pa3psIKH KOHJECHcCATOpa
BBICTYIIACT BHYTPEHHEE CONIPOTHBJICHNE BOJBTMETPA.

Onucanue cxooicel pabomwr npaxmuxyma. [5], 3amaua Ne 10 «U3yuenue

cBeroauoaa» (uactb Ne 1).

3anstue 17. OnpenesneHue yaejJbHOr0 CONPOTUBJIEHHSI MATEPHAJIA IPOBOJIOKHU

Ipakmukym

3aoanue. Onpenenure yieabHOE COMPOTUBIICHUE MPOBOJIOKH.

Obopydosanue. JIpa MynbTUMeTpa (B pPEKUME BOJBTMETPA U aMIIEPMETPA),
COCIMHUTENbHbIE TMpOBOAa,  OarTapeiika, oOpa3lbl  NPOBOJIOKH,  JIMHEHKa,
MUKPOMETP.

Kpamkoe onucanue pewenus. Viccnemyemass TPOBOJIOKA COEIUHSIETCS
MOCIIEZI0BATENbHO C aMIepMeTpOM M MOJKIo4aeTrcs K Oartapeiike. IlapamnenbHo
Yy4acTKy MPOBOJIOKH MOJKIIIOYAETCs BOIbTMETP. V3 OTHOIIEHUS OKa3aHUi mpubOpoB
PACCUMTHIBAETCS CONPOTUBJIEHUE ydacTKa MPOBOJIOKH, MOCIIE YETO U3MEPSIOTCS €ro
reoOMeTpUYeCKUe pa3Mepbl. 3 NOJIy4eHHBIX MAAHHBIX OINPEAEISIETCS YJIEIbHOE
CONPOTHUBJIEHUE MaTEpHaJIa, U3 KOTOPOrO0 U3rOTOBJIEHA MPOBOJIOKA.

Onucanue cxodxceu pabomel npakmuxyma. MexIyHapoaHas OJMMIHAAA

110 DKCIepuMeHTaIbHON u3uke 2022 1., 3aga4a «Majioe COmpOTHBICHUEY.

3ansiTue 18. HN3mepenne BOJILT-aMIICPHOM XapaKTepPUCTUKH
NOJIYNIPOBOAHMKOBOI0 THO/AA

Ipakmukym

3aoanue. 3mepbTe 3aBUCUMOCTh CHJIBI TOKa, MPOTEKAIOUIEro dYepe3 OO/,
OT MOJABAaEMOr0 Ha HEro HamnpskeHus (B MPSAMOM M OOpPAaTHOM HaIlpaBJiICHUH).
[TocTpoiiTe rpaduk BONbT-aMIIEPHON XapaKTEPUCTUKH AHOJA.

Obopyodosanue. BoabTMeTp, aMIepMeTp, COEIUHUTEIbHBIC MPOBOJA,
MOJIyIIPOBOJTHUKOBBIN AMOJI, MaKEeTHA IJ1aTa, IEPEMEHHBIA Pe3ucTop, ObaTapeiika.

Kpamxkoe onucanue pewenus. IIpoBOaUTCS SKCIEPUMEHT 110 u3Mmepenuro BAX
JI10J1a B TIPSIMOM U 0OpaTHOM HampaBIICHUU.

Onucanue cxooiceti pabomwi npaxmuxyma: [8], rmaBa Ne 4, maGoparopHas

pabora Ne 9.
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11 KJIACC

3ansaTue 1. OneHka BeJJMYMHBI TOPU30OHTAJILHON COCTABJISIIONIEH MATHUTHOM
HHIYKIHMU MAarHUTHOTO N0Jis1 3eMJIu

Ipakmukym

3aoanue. OueHUTE MOIYJb TOPU3OHTAIIBHOW COCTaBIISIIONIEH BEKTOpa
MarHUTHOM MHAYKIIMM MarHUTHOTO TOJISI 3eMJTH.

Obopyoosanue. Kowmmac, coneHoun (muamerp 10 cm, 150 BUTKOB),
71a60paTOPHBIN OJIOK MUTAHUS, TPAHCTIOPTHUD.

Kpamxoe onucanue pewernus. TIpoBOAMTCS SKCHEPUMEHT TIO OMPEICICHUIO
IPOCTPAHCTBEHHOW OPUEHTAIIMK BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIsI, CO3/1aBa€MOI0
Ha OCH COJICHOWJIA MPU CYTIEPIIO3UIIMA MATHUTHOTO TOJISI 3€MJIM U MAarHUTHOTO TIOJIS
COJICHOM/A, B 3aBUCHUMOCTH OT CHJbI TOKa B BHUTKax cojieHowma. [lo aTou
3aBUCUMOCTH OTPEIEISIETCS] MOMAYJIb TOPU30HTAIBHOM COCTaBISIONIICH BEKTOpa
MarHUTHOW WHIYKIIMA MAarHUTHOTO TTOJISI 3eMJTH.

Onucanue cxooceii pabomsr npakmuxyma: [8], rmaBa Ne 4, mabopaTopHas
pabora Ne 12.

3ansatue 2. MWM3MepeHue 3aBHCMMOCTH BeJHMYMHbI MATHUTHOM WHIYKIUH
MATHUTHOIO IOJISI MATHUTA OT PACCTOSIHUS

Ipaxkmukym

3aoanue. I3yunte 3aBUCUMOCTDH BETUYMHBI MATHUTHOW MHTYKIIMM MarHUTHOTO
IIOJISl TIOCTOSIHHOI'O MAarHuTa Ha €ro IpOJOJIbHOM OCU CUMMETPUU OT PACCTOSHUS
MEXIY LEHTPOM MarHuTa U TOYKOU U3MEPEHUM.

Obopyoosanue.  CMapT@oH ¢  TPEAyCTAaHOBJIEHHBIM  IPOTPAMMHBIM
oOecrieueHUEM 1T W3MEPEHUs BETUYHHBI MArHUTHOTO TIOJIS, ITMJIMHAPUYCCKUN
MAarHuT, JIMTHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C TOMOIIBIO TaTYMKOB cMapT(oHA TPOBOIUTCS
NpAMOE HM3MEPEHUE BEIMYMHBI MAarHUTHOM WHIAYKIIMM MArHUTHOTO TOJ Ha OCH

MUIMHAPHUYICCKOI'O MarouTa B 3aBUCHUMOCTHU OT PAaCCTOAHUSA 0 HCTO.

3anstue 3. HaOJuroaeHne MArHUTHOIO TUCTEpe3unca

Hpaxkmukym

3aoanue. HamoTaiiTe HECKOJBKO BHUTKOB  M30JHMPOBAHHOTO TMPOBOJA
Ha IWIMHJIPUYECKYI0 YacTh Janku IutatuBa. [logHecuTe Toper janku OJM3KO

K TOJIOKEHUIO JaTYMKa MarHUTHOTO MoJisi MOOMIsHOrO Tenedona. [logaiite
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ANEKTPUUYECKUN TOK B TpoBojA. M3MepbTe 3aBUCHUMOCTh BEIWYUHBI HHAYKIUU
MAarHMTHOIO TOJISI HAa TOPIE JANKKH OT CHJIBI IPOTEKAOLIEro 4Yepe3 MpOBOJ TOKa.
Jlns  5TOro BHAYalie TMOBBIIAWTE 3HAYEHUS  CUJIbl  MPOTEKAIOUIErO0 TOKa
0 MaKCHMAaJIbHO BO3MOKHOT'O 3HA4Y€HHUs, a TMOTOM I[IOHWKAWTE 10 HYJIEBOTO
3HA4YEHUS. 3aTEM CMEHUTE IMOJSPHOCTh MOAKIOUYECHUS UCTOYHUKA TOKA U IOBTOPUTE
ombIT. [locTpoiite Tpaduk, OMUCHIBAIOMINN 3aBHCHMOCTH BEITUYMHBI MArHUTHOU
WHIYKIIMU Ha TOPIIE JIAMKW OT CHUJIbI MPOTEKAIOIIEro Yepe3 MPOBO/I TOKa.

Obopyoosanue.  CmapTdoH ¢  TPEIyCTAHOBJICHHBIM  MPOTPAMMHBIM
oOecriedueHUEM [Ji1 M3MEPEHHS] BEJIIMYUHBl MArHUTHOTO TOJSl, IITATUB C JBYMS
JanKaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh KeNe3HOW (WiIM Opyrod Keyne3HbIi
CEpJCYHHK), JTa0OpPATOPHBIA HMCTOYHHMK ITHTAHMS, OJHOKWJIBHBIA H30JIMPOBAHHBIMA
MPOBOJ, BBIACPKUBAIOIIMN MAaKCUMAJIbHBIM TOK  JAOOPAaTOPHOTO  HUCTOYHHUKA
NUTaHUS.

Kpamkoe onucanue pewenus. Jlanka mrTaTuBa oOMaThIBA€TCSd HECKOJbKUMHU
BUTKAaMHU TOJICTOTO M30JIMPOBaHHOTO mpoBojga. C momoIipio J1abopaTopHOTO
HMCTOYHUKA MUTAHUS YEPe3 MPOBOJ MPOIMYCKAETCS IEKTpUUYecKuil Tok. CHayana TOK
MPOMYCKAOT B OJHOM HANpaBJIE€HUM C TOCTEIICHHBIM YBEJIMUYECHHEM CHJIbI TOKa
U €€ TMOCIHEAyIOIIMM  YMEHBIIEHWEM, IIOTOM  MPOLEAYypy  IOBTOPSIOT
JUIsL TIPOTHBOTNOJIOKHOTO HampaBieHusi Toka. [lpu 3ToM wu3Mepsercss BeluyuHa
WHJIYKIIMM MarHUTHOTO TOJis Ha TOpPIE JIAalK{ MITaTHBA C MOMOIIBI0O MOOWJIHHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BETUYMHBI MHAYKIIUM MAarHUTHOTO TIOJISL OT CHUJIBI
MPOTEKAIOMIETO Yepe3 mpoBoa Toka. OOCy)aaeTcs MONydeHHBIH TpaduK U SBIICHHUE

MAardvuTHOI'O TUCTEPEC3UCaA.

3ansitue 4. U3yueHue padoThl 3JIEKTPOABUTATENS U JTMHAMO-MAIIUHBI (YacThb 1)
Jexyusa «INEKTPOABUTATENb U JIEKTpOreHeparopy. OOCykaaeTcss UCTOpUs
U300peTeHUsT DJEKTPOJBUTaTeNii W  COBEPIICHCTBOBAHUS €TI0  KOHCTPYKIIHMH.
OnucbiBaeTCs BHYTPEHHEE YCTPOMCTBO 3JIEKTPOABUTATENSL U AIIEKTPOreHepaTopa.

Pazbuparotcs TeopeTuuecKue 3a1a4M Mo JaHHOU TeMe.

3ansitue 5. U3yuenune padoThl 3JIEKTPOABUTATENS M JUHAMO-MAIIMHBI (YACTh 2)
IHpakmukym
3aodanue. 1) IlpoBeaute cepuio HKCIEPUMEHTOB M HU3MEPHTE 3aBUCUMOCTh
CWJIBl TOKa, BBIPaOATHIBAEMON TEHEPATOpPOM, OT BEIMYUHBI MOMEHTA CHIIBI,

MPWIOKEHHOr0 K ero Baiy. 2) IlpoBenuTte cepuio 3KCHEPUMEHTOB U HU3MEPHTE
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3aBUCHUMOCTDH BCIIMYMHBI
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HAaIpsSDKEHUS, TOJAHHOIO Ha JJEKTPOABUTATENb, OT YacCTOThl €ro BpalleHUs
1 MEXaHMYECKOI Harpy3KH ero Baa.

Obopyoosanue. DNEKTPUIECKUNA MOTOPUYUK C PEIYKTOPOM, HAOOp TPY30B,
peocTar, COEIWHUTEIbHbIE MPOBOAA, JaOOPATOPHBIM  HUCTOYHHK  UTaHUS,
MYJIBTUMETP (aMIEPMETP), CEKYHAOMED.

Kpamkoe onucanue pewenus. 1IpoBomATCS ONBITBI IO  HU3MEPEHUIO
3aBUCUMOCTH CHJIbI TOKA, BhIpA0aThIBAEMOUW T'€HEPATOPOM, OT BEIWYMHBI MOMEHTa
CWJIbI, IPWJIOKEHHOTO K €ro Baiy. [IpoBOIMTCS ONBIT 110 M3YUYEHUIO CBSI3M BEJIMYWH
HaIpsDKEHUS, IOJAHHOTO HA DJIIEKTPOJABUIaTENb, OT YacTOThl €ro BpAILLCHHS
Y MEXaHUYECKOU Harpy3KkH €ro Baja.

Onucanue cxoorcux pabom npaxmuxyma: 1) MexayHapoaHas oJuMIHana
Mo 3KcrepuMeHTabHOW (usuke 2018 ., 3amaya «MOTOPUYUK C PEAYKTOPOMY,
MYHKTBI
NoNe 1-4; 2) MexayHapoaHas oauMIuaza 1o 3KcrnepumMenTanbHon ¢pusuke 2022 r.,
3amada «D@oHapby», MyHKTH NeNe 14,

3ansitue 6. M3yyeHue 3aBHCHMOCTHM MNepuoAa KoJe0aHMH  JIMHENKH
HA NWINHAPUYECKOI MOBEPXHOCTH OT PAJAUyCca ee KPUBU3HBI

Ilpakmuxym

3aoanue. Onpenenute xapakTep 3aBUCUMOCTHU MEepHUoJa KOJeOaHU JTUHEHKH,
MOJIO)KEHHOW Ha UWJIMHIPUYECKYIO MOBEPXHOCTh, OT pPaAMyCa KPUBHU3HBI ATOI
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3HOro pajauyca (Hampumep, pazuyHbIe
UUJIMHJIPUYECKHUE COCY/IbI), INHENKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBomuTcsi cepusi NOPSIMBIX H3MEPEHUN
3aBUCUMOCTH TIEpUOJAa KOJCOAHUN JUHEWKH, TMOJOKEHHOM Ha UUIUHIPUYECKYIO
MOBEPXHOCTh, OT pajuyca KPUBU3HBI ITOW IMOBEPXHOCTU. VICMOIB3YIOTCS METOIBI

JUHEapHu3aluy 1 TpaduecKkoro aHairsa SKCIEPUMEHTAIBHBIX TaHHBIX.

3ansitue 7. W3ydyeHuHe 3aBHCHMMOCTH AMIUIMTYAbI KOJI€0aHUI TMPY:KUHHOTO
MASITHMKA OT BPEMEHHU

Ipaxkmukym

3aoanue. VI3mepbTe 3aBUCUMOCTH AaMIUIMTYIbI 3aTyXaloMUX KoyeOaHui
MPY>KUHHOTO MasiTHUKa OT BpeMeHH. [IpoBeprTe rumoresy o0 3KCIMOHEHIIMAIBHOM

XapaKTepe HOquCHHOﬁ 3aBHUCHUMOCTHU.
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Obopyoosanue. llpyxuHa oT TuHaMOMETpa ¢ npenenom usmepennit 1 H, rpys
Mmaccoit 150 r, cekyHoMep, IMTATHB C JIANKOW U My(TOH, JIMHEHKA.

Kpamkoe onucanue pewenus. IIpoBOAUTCS HKCIEPUMEHT N0 MPAMOMY
W3MEPEHUI0 3aBUCHUMOCTH aMIUIMTY/bl 3aTyXawoluX KoJie0aHUuM MpPYKUHHOTO
MasTHUKa OT BpemMeHu. Ctpoutcss rpaduK UCCIEJOBAHHOW  3aBUCHUMOCTH

B JIMHCAPHU30BAHHOM BHUJIC.

3ansaTue 8. U3MepeHue aKTUBHOIO0 M PEAKTUBHOI0 CONPOTHUBJIEHUI KATYyIIKH
HHIYKTHUBHOCTH

Ilpaxkmukym

3aoanue. Cobepure EKTPUUECKYIO LIETIh U3 MOCIIEI0BATEILHO COSAMHEHHBIX
pe3ucTopa W KaTylUIKu HWHAYKTHBHOCTH. IIpoBenuTe wu3MepeHHe 3aBUCUMOCTH
HANPSDKCHHUS Ha PE3WCTOPE OT YacTOTHI I10JIaBaéMOT0 Ha 3Ty IEMb HaNpsHKCHHS.
[To moOydYeHHBIM NaHHBIM OIPEICIUTE AKTHBHOE COMPOTHUBICHHWE W PEaKTHBHOEC
COMPOTHUBJICHUE KATYIIKU MHAYKTUBHOCTH. PaccunTtaiite MHIyKTUBHOCTh KATYIIIKH.

Obopyoosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COINPOTHBIICHHEM,
OJIN3KMM K aKTUBHOMY COTIPOTHBJICHHUIO KATYIIKH WHIYKTUBHOCTH, COCMHUTEIIbHBIC
MPOBO/JIA, T€HEPaTOpP HU3KOW YacTOThI, OCIHMIUIOrpad MM BOJBTMETP MEPEMEHHOTO
HaIPSHKCHUS.

Kpamkoe  onucanue  pewenus.  CoOupaeTcss  dJeKTpUueckas  IIelb
U3 TIOCIIEJIOBATEIbHO COEJUHEHHBIX pE3UCTOpa W KATYNIKM WHIYKTUBHOCTH.
Ha »Ty mnens mnomaercs mepeMeHHOE HampspbkeHue. [IpoBoauTcs W3MeEpeHwHe
3aBUCUMOCTH HAIIPSOKEHUSI Ha PE3UCTOpPE OT YacTOThl IMOJaBaeMOro Ha Ielb
HampsDKeHUsT  (aMIUIMTyJa  HampsDKEHWST Ha  BCEM  MemM  TIOCTOSIHHA).
[Io HU3KOUYACTOTHOW 00JIacTU TpaduKa OMpenessieTcs AKTUBHOE COMNPOTHBIICHHE
KaTyIIKA  WHAYKTUBHOCTH, IO  BBICOKOYACTOTHOM  YacTH  OMPEICISICTCS

HHAYKTUBHOCTb KaTyIIKH.

3ansarue 9. 3Byk. Ocunsuiorpamma 3Byka. CrniekTp 3ByKa

Jlekyusa «BBeneHue B dKCIEPUMEHTANBHYIO aKyCTHUKY». BBOASTCS OCHOBHBIC
NOHATUA aKycTUKH. OOcyXnaercss MexaHHKa pacHpOCTPAHEHUs] aKyCTHYECKHX
KojeOanuil. BBomurca mnoHsTHE TOHA M o0epToHa. OOCYXIAOTCS METOAbI
MCCIIIOBAaHMS 3BYKOBBIX CHTHAJIOB.
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IHpakmukym

3aoanue. IlpoBenuTe cepur0 HSKCIEPUMEHTOB MO 3alUCU  OCIUIUIOrpamMM
U CIIEKTPOB TIJIACHBIX 3BYKOB OJHON 4YacTOThl. ONHIINTE OCHOBHBIE OTIWYUS
B OCHMJUIOTpaMMaXx JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBETHTE HA BOMPOC, JOCTATOUHO
JIY TSl OTIMCAHUs KaKOro-JIM0O 3ByYaHUs! OJHOM JIUIIIb CIEKTPOrPaMMBbI?

Obopyoosanue. IlepcoHAIBHBIA KOMIBIOTEP € MUKPOGOHOM WM CcMapThHOH
C IPEAYCTAaHOBJICHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

Kpamxoe onucanue pewenus. IlpoBoauTcs  cepusi  SKCIEPUMEHTOB
[0 TOJIYYEHUIO OCIWJUIOTPAaMM U CIEKTPOB TJIACHBIX 3BYKOB OJHOW YaCTOTHI.
[IpoBOMTCSI CpAaBHUTENIBHBIN U KAYECTBEHHBIN aHAIN3 OCUWJLJIOTPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomul npakmuxyma: MeXIyHapoIHas —OJIMMIIHAJA
o sKkcnepuMeHtanbHOM (u3uke 2017 r., 3agaya «AKYCTHUECKHE PE30HATOPHI»,

yacTth No 1.

3ansaTue 10. Ctosune MexaHu4YeCKHe BOJHbI

Jekuyua «Ctosiure MexaHUuecKre BOJNHbD. OOCYyKIaeTcsi MEXaHUKA CTOSYUX
BOJIH B OJIHOMEpHOW cpeae. PaccmaTpuBaroTcs mpuMepbl pa3IMYHBIX TPAHUYHBIX
YCIIOBUU.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKy Tak, 4TOOBI OHA Haudaja 3Bydarb. [IpoBemute
U3MEpEeHHe 3aBUCHMOCTH YaCTOTHl OCHOBHOTO TOHAa M TIEPBOrOo 00epTOHA
BO3JIyIIHOI'O CTOJ0a B IPOOMPKE OT BBICOTHI 3TOr0 CcTON0A. /{151 M3MEHEHUs JJIMHBI
BO3JIYIIIHOIO CTOJ0a 3amoyiHsAiTe mpoOUpKy Bojod. OmnpeaenuTe CKOPOCTh 3ByKa B
BO3JIyXE€.

Obopyoosanue: IlepcOHANBHBI KOMIIBIOTEP ¢ MHUKPO(OHOM uiu cMapThOH
C MPeyCTaHOBJICHHBIM IPOrPAMMHBIM OOeCTieueHHeM, MPOOUpKa, BOJIa, JIMHEHUKA.

Kpamxoe onucanue pewenus. IlpoBogutcss  cepuss  3KCHEPUMEHTOB
[0 HW3MEPEHUIO0 AaKyCTHMYECKOTO CIIEKTpa 3BYYaHHUS MPOOUPKH, BO3HUKAIOIIETO
npu BIyBaHUHM B Hee Bo3ayxa. CTpouTcs JIHMHEAPU30BAHHBIA TpadUK 3aBUCHMOCTH
YacTOTbl OCHOBHOTO TOHa M IEpPBOIO0  00EpTOHA OT  BBICOTHI  BO3AYLIHOIO
ctonba B mnpoOupke. Ilo mosiydyeHHBIM JaHHBIM ONPENENSAETCS CKOPOCTh 3BYyKa
B BO3JIyXe€.

Onucanue cxodcei pabomel npakmukyma. MexIyHapoaHas OJMMIHNAAA
no skcnepumeHTanbHou ¢uzuke 2017 r., 3agada «AKYCTHUECKHE PE30HATOPHI»,
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qgacTh No 2.
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3ansTue 11. U3mepenne nmokasaresisi HpeJOMJICHUS CTEKIA

Ilpakmuxym Ne 1

3aoanue. Onpenenure NoKa3aTeab NPEIOMICHUS CTEKISHHOMN TUIACTUHBI.

Obopyoosanue. llpenmeTHOe CTEKJI0, MWIIMMETPOBKA, Ja3epHasl yKa3Ka,
JUHEUKH, ITATUBBI C JATKOU B My TOH.

Kpamxoe onucanue pewenus. 1lpoBogurcss  cepuss  DKCHEPUMEHTOB
[0 M3YYEHUIO MEepeHanpaBieHus Jyya CBeTa, MaJalollero Ha OOKOBYIO TOBEPXHOCTh
MPEJAMETHOIO CTEKJa, B 3aBUCMMOCTH OT BBIOPAHHOTO yrIJia majieHus. Beruucnsercs
[IOKAa3aTellb MPEJOMIIEHUS MaTeprala IIACTUHBI.

Onucanue cxodcei padomvl npakmukyma: MexnyHapoaHas OJHMMIIAAJA
no skcnepuMeHTanbHo Qusuke 2021 1., 3amadya «OTpaxkeHue, NpeIOMICHHUE
U MIPONyCKaHME, MyHKT Ne 4.

Ilpakmuxym Ne 2

3adanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MOKA3aTelb MPETOMIICHUS
MaTrepHuaa Ipu3MBbl.

Obopyoosanue. [lpu3ma, nazepHas yka3ka, TPaHCIIOPTHUD, LITATHUBBI.

Kpamkoe onucanue pewenus. 1IpoBOAMTCS ONBIT MO  HU3MEPEHUIO
MUHHAMAJIBHOTO yIja OTKJIOHEHUS JIa3€pHOr0 Jyda TPEYroJbHON pPaBHOCTOPOHHEH
npusmoil. Ilo moslydeHHOMY 3HAQUEHMIO YyIVIa PACCUMTBIBAETCS IOKA3aTellb

IMPCIIOMIICHUS ITPU3MBI.

3ansTue 12. [lo1HOe BHYTPEHHEE OTPaKEHUE

Jexkuyua «Ilpumenenne >@dekTa MOJTHOrO  BHYTPEHHETO  OTPAXKEHUS
B m3MepeHusx». OOcyxnaerca d3(PGeKT TMOJHOTO BHYTPEHHETO OTPaKECHHUS.
OnuceiBalOTCS MPUEMBbl TIO0 HCIOJNB30BAHUIO ATOr0 3(ddexTa mpu NpoBeACHUU
ONTUYECKUX U3MEPEHUH.

Ipaxkmukym

3aoanue. Onpenennure MoKa3aTeNb MPEJIOMIICHUS MaTepHala MPU3MBbI.

Obopyoosanue. CTEKIIITHHAs TIpU3Ma, JlJa3epHas yKa3Kka, JIMHeHKa.

Kpamxkoe onucanue pewenus. IIpoBoautcs ombIT 1o HaOmoneHU0 3¢ deKra
IOJTHOTO BHYTPEHHEI0 OTPA)XEHMsI CBETa, KOTOPBIA PACIpPOCTPaHSETCS] B NPHU3ME.
W3mepsitoTcss mapaMeTpbl, TMPU  KOTOPBIX jJocturaercs 3¢dekt. Bwruucmsercs
MOKa3aTeNb MPEJIOMIICHUS MaTepHala IpU3MBbl.

Onucanue cxoxceii pabomul npakmukyma: MexnayHapoAHas OJHUMIIAAJA

o 3kcnepuMeHTabHON (husuke 2021 1., 3amava «{ucnepcusy, mynkt Ne 1 [16].
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3ansitue 13. IlpoBepka ¢opMyabl TOHKOM JIMH3BI € IIOMOIIBLI0 MeTOAA
napajjiaKkca, NpUMEHEeHHOT 0 ISl onpeae/ieHUs M0J10:KeHUs N300paKeHns

IHpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (POKYCHOE PACCTOSTHUE
coOuparoiei JTUH3bI.

Obopyoosanue. CoOuparoiias JMH3a, ONTHYECKas CKaMbsl (JTUO0 MepHasi JIeHTa
W KpeIUIeHWE JJid JIMH3bI), JIB€ WIJIbI OT IINpUlla (CO CTOYEHHBIM OCTPUEM),
IJIACTUIIMH, TOYEYHBIA HCTOYHHUK CBETA.

Kpamkoe onucanue pewenus. OOcyx)naercs W JIeMOHCTpUpYeTCs d(PdekT
napaiakca. M3ydeHHbl 3(Q(dEKT HuCnoyib3yeTcs s ONpelNeieHUs MOJOKEHUS
M300paKEeHUs MCTOYHMUKA CBETa C MaJOW CBETUMOCTBIO, TOJYYEHHOTO C MOMOIIBIO
cobuparomeid auH3bl. [l0 HECKOJIbKMM OMBITAM PACCUUTHIBACTCS  (POKYCHOE

PacCCTOAHUC JINH3LbI.

3anstue 14. U3mepenne GoOKyCHOro pacCTOSSHUA PaccenBarolleil JUH3bI

Ipakmukym

3aoanue. Onpeaenure ¢ MaKCUMaJIbHOM TOYHOCTHIO (DOKYCHOE PaCcCTOSHHUE
paCCEeHUBAIOIICH JIUH3BI.

Obopydosanue. PacceuBaromiasi JuH3a, coOUparolias JUH3a, ONTHYECKas
CKambsl (MO0 MepHasi JIGHTa U KPEIUICHWS JJisl JIMH3), JIUCT KapTOHA, HOXHUIIBI,
TOYEYHBIA HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O0Cy aar0Tcsi TPUEMbl U3MEPEHUsT (POKYCHOTO
paccTosiHUAsL ~ pacceuBarolmie JIMH3bL.  [IpoOBOAWTCS  OOBIT MO  MOJYYECHUIO
JEUCTBUTEIILHOTO H300pa)X€HUsT B pacceuBalolleld JIMH3E IyTeM CO3JaHHus C
MOMOIIbIO coOMparomeld JIMH3BI MHHMOTO HWCTOYHHMKA JJIi  paccerBaromien
nuH3bl. Takke MPOBOJUTCS OMBIT MO HAOIIOACHUIO PACXOMASIIETOCs CBETOBOIO
my4Kka, OOpPa30BaHHOTO CBETOM, U3JIYUYECHHBIM  TOYEYHBIM  HCTOYHHUKOM M
MPOIIEAIIUM YEpPEe3 PacCeUBalOIIyIO JUH3Y, HA KOTOpYI0 HakieeHa auadparma. Ilo
pe3ysibTaTaM TOJIYYEHHBIX OSKCIIEPUMEHTOB PACCUMTHIBAETCS ONTHYECKas Cuiia
pPaCCEHBAIOIIECH JTUH3BI.

Onucanue cxoouceii pabomsl npakmuxyma: [8], rmaBa Ne 5, mabopaTopHas
pabota Ne 12.
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3ansaTue 15. OnpenesieHue JJIUHBI BOJHBI JA3€PHOI0 U3JIYyYeHHSI C MOMOIIbIO
cxembl FOHra

Ipaxkmukym

3aoanue. IlpuaymailTe H3KCIEPUMEHTAIBHYIO YCTaHOBKY, IO3BOJISIOIIYIO
HaOMI0JaTh WHTEP(EPECHIIMOHHYI0 KapTHHY OT CBETOBOIO W3JIYYEHMs Jiazepa.
Onpenenute JIMHY BOJHBI U3TyUY€HUS JIA3€PHON YKa3KHU.

Obopyoosanue. JlazepHas ykaska, HUTKa, (poibra, OynaBKu, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMM HUTKON OyJiaBKamu
IIPOKAJIBIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B aTIOMHUHHUEBOM MHUIIIEBON
donbre. IlonyyeHHble OTBEPCTUSI OCBEHIAIOTCS JA3€pHBIM MydykoMm. B mporeaiem
cBeTe HaOmojaercs uWHTepdepeHIroHHass KkapTuHa. [lo paccTosHUIO MEXAy
MoJIocaMy HUHTEP(HEPEHIIMOHHOW KAapPTHHBI M PACCTOSHUIO MEXIYy OTBEPCTHSIMHU B
(dhosbre pacCUUTHIBACTCS JIJITMHA BOJHBI CBETA B JIA3€PHOM ITyUKe.

Onucanue  cxoxceil  pabomel  NPAKMUKYMA:  3aKITIOYUTEIBHBIA  JTam

BCEPOCCUICKOM oauMMuabl KoIbHUKOB 1o ¢usuke 2000 r., 11 kmace, 3agaga Ne 1.

3ansaTtue 16. U3ydyeHue cmekTpa cBeTa Pa3JIHYHBIX HCTOYHHKOB C MOMOIIBIO
AU paKUUOHHON pelIeTKH

Ilpakmuxkym

3aoanue. llpugymaiite, cOOEpUTE U OMUIINTE FKCIIEPUMEHTAIBHYIO YCTaHOBKY,
MO3BOJISIIONIYI0  TIOMYYUTh ONTUYECKUM CHEKTp M3JIyYEHHUsI CBETa Pa3IMUHBIX
ucToyHukoB. [IpoBeaurte wucciaenoBaHWE CHEKTPOB MPEAJIOKEHHBIX BaM HCTOYHHKOB
CBeTa.

Obopyodosanue. JlndpakiiioHHasi penieTka, GoHaphb C JIaMION HaKaJlUBaHUS,

CBETOJAMOJHBIN POHAPH, Ta30pa3psiHasd JaMIIOUKa, SKpaH, 1uadparma, MepHas

JIeHTA.

Kpamkoe onucanue pewenusa. IlpoBogutcst  cepusi  3KCIEPUMEHTOB
M0 HAOMIOJCHUIO ONTUYECKHX CIEKTPOB H3IYYCHHUS HMCTOYHUKOB CBETa pa3HOU
npupoibl. [IpoBOAUTCS CPaBHUTENIBHBIN U KOJTUYECTBEHHBIA aHAJIU3 ATUX CIIEKTPOB.

Onucanue cxodicell pabomvl npakmukyma. MexIyHapoaHas OJHMMIIHAAA
1o FKcnepuMeHTanbHol usuke 2018 1., 3agaua «CriekTpy.

3ansTue 17. HccaexoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBEYEHHUSsI CBETOAMOAA

0T CMJIbI IPOTECKAKOIIECI0 YEPE3 HEIro TOKA

Ipakmukym
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3adanue. V3MepbTe 3aBUCHUMOCTh HHTCHCHBHOCTH CBEUYCHHS CBETOIUOJIA
OT CHJIBI TPOTEKAMIIEro uepe3 Hero toka. Omnpenenurte XapakTep H3MEPEHHOM

3aBUCHUMOCTHU.
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Obopydosanue. CBeroauon, mOKCMeTp (Wi cMapTPoH ¢ AATYUKOM
OCBEIIIEHHOCTH), JIaOOopaTOpHBIA ONOK muTaHus (wim nBe OaTtapeiiku AA, peocrar
1 MYJIBTEMETP), COCTMHUTEILHBIC TIPOBO/A.

Kpamkoe onucanue pewenus. IIpoBOAUTCS OKCIEPUMEHT IO MPSIMOMY
W3MEPCHHUIO 3aBUCUMOCTH WHTCHCHUBHOCTH H3JIYYCHHUS CBETOAMOAA OT CHIIBI
npoTeKaroniero 4epe3 Hero toka. CTpoutcss Tpaduk NOTYYEHHOW 3aBUCUMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.

3ansaTue 18. HaOaiogenue wu3dMpatreJbHOCTH BHYTpPeHHero ¢orodddexra
K JUIMHE BOJIHBI CBETA

Ilpakmuxkym

3aoanue. YcCTaHOBUTE JBa CBETOJIMOJA JPYr HAOmpoTUB japyra. M3yuute
SIBJICHUE BO3HUKHOBEHHUS ()OTOTOKA B OCBEIIaeMOM cBeToamoe. /{1 3Toro usmeporre
3aBUCUMOCTh CHJIbI (DOTOTOKA OT HAIPSKEHUsI Ha CBETOAMO/IC, BBIMOIHSIOIIEM POJIb
HWCTOYHMKA cBeTa. [loBTOpHTE ONBIT, MPUMEHsS B KauyeCTBE HCTOYHHMKOB CBETa
CBETOAMO/IbI, AIOIIME CBET C pPa3HbIMU JUIMHAMU BOJH. Omnpenenure ycCioBuf,
IIPH KOTOPBIX B OCBEIIIAEMOM CBETOJIMOJIE BOSHUKAET (POTOTOK.

Obopydosanue. Tpu mapel CBETOAMOJOB Pa3HbIX IIBETOB (KpacHbIC, 3€JICHbIC
Y CHHHKE), OJIOK MUTAHUS CBETOINOA-OCBETUTEIIS, MYJIBTUMETP.

Kpamkoe onucanue pewenus. JIBa CBETONMO/A yCTAHABIMBAIOTCS HAIIPOTHUB
apyr apyra. YUepe3 oAuMH CBETOAMOJ MPOIYCKAETCS TOK OT HMCTOYHUKA IMHUTAHUS.
N3ydaercs  sBIICHWE BO3HMKHOBEHHS (OTOTOKA BO BTOPOM  CBETOJHO/IC.
OOGHapyxuBaercsi, 4To0 (OTOTOK BO BTOPOM CBETOJIMOJE BO3HUKAET TOJIBKO
IIPA OCBEIIEHUH €T0 CBETOJHMOJOM C JJIMHOW BOJIHBI, MCHBILIECH WM PABHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEUIAEMbIN CBETOIMO/I.

Onucanue cxooiceti pabomul npakmuxyma: MeXIyHapoaHas OJIMMITHAJA

1o 3kcnepuMeHTanbHon pusuke 2020 r., 3anaya «Onronapa» [17].
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IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS KYPCA BHEYPOUHOU
AEATEJIBHOCTH «OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKUAHN TPO®PUIIb)»

JINMYHOCTHBIE PE3YJIBTATBHI

B cghepe epasxcoancrozo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JI€SITENBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOILIeCTBa, y4acTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTelIbHON OpraHu3allly;

YMEHHE B3aUMOJECICTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSAMU U HA3HAYCHHUEM.

B cghepe nampuomuuecxkoeo 6ocnumanus:

c(hOpMHPOBAHHOCTh POCCUMCKON IPAKJAHCKON MIEHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKH.

B cghepe oyxoeno-npascmeennozo eocnumanusi:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBAaTh  CHUTyalldi0 W NPUHUMATh  OCO3HAHHBIE
pelIeHns, OPHUEHTUPYSICh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH,
B TOM YHCJI€ B JICATEIIBHOCTH YUYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO.

B cghepe scmemuueckoco socnumanusi:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIOUYAsl ICTETUKY HAYYHOIO TBOPUYECTBA,
npucyniero Gu3n4IecKoi Hayke.

B cghepe mpyoosoeo socnumanus:

UHTEpPEC K  pa3nuuyHbiM  cpepam  npodecCHOHANBHOW  JIeATEeIbHOCTH,
B TOM YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOD Oyayieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE IJIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO U CaMOOOpPa30BaHUIO B 00JACTH
(U3UKY HA TPOTSHXKEHUU BCEH JKU3HU.

B cghepe sxonocuueckozo 6ocnumanusi:

c(OPMHUPOBAHHOCTh JKOJOTUYECKONW KYJIbTYpbl, OCO3HaHUE TJI00aIBHOIO
XapakTepa IKOJOTHUECKUX MpoOIieM;

IJTAHUPOBAHKUE U OCYILECTBICHUE JICMCTBUN B OKPYXKAIOIIEH CPeAe HA OCHOBE
3HAHHUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

pacuIMpeHue OmbITa ASSTEIbHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH HA OCHOBE

MMEIOITUXCS 3HAaHUHU 110 (DHU3HKE.
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B cghepe yennocmu nayunozo nosnanus:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS PU3NYECKON HAYKU;

OCO3HaHME IIEHHOCTH HAYYHOM JesTENbHOCTH, TOTOBHOCTH B IIpoliecce
M3y4YeHU (U3MKH OCYIIECTBISATh MPOEKTHYIO U MCCIEA0BATENbCKYIO ACSITEIbHOCTD
UHAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHBbIC Y4eOHbIE JeiiCTBUA:

ba3zoBble Jilornueckue aeiicTBUA:

CaMOCTOSITEJILHO bopMyIMpOBaThH u aKTyaJIn3UupPOBAThH npoobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENH JACATECIbHOCTH, 3aJaBaTh IMAPAMETPbl M KPUTEPUU HX
JIOCTIKEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pACCMaTPUBAEMBIX (PHU3UUECKUX
SIBIICHUSX

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHaIU3a UMEIOLIUXCS
MAaTEPUAIBbHBIX U HEMATEPHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH MOCJIEACTBUHN JEATEIbHOCTH;

KOOPJAMHUPOBATH U BBIMOJHITH pabOTy B YCIOBUSIX PEATbHOTO, BUPTYAIbLHOTO
1 KOMOMHMPOBAHHOTO B3aUMO/ICHCTBUS,

Pa3BHUBATh KPCATUBHOC MBIIIJIICHHUC IIPU PCIICHUHN )KU3HCHHBIX HpO6JI€M.

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

BIIQ/IETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBHIMH TOHATUAMU M METOJaMHU
(bu3UYeCcKO HAYKH;

BJa/IeTh HAaBbIKAMHU Yy4E€OHO-HCCIIEIOBATENIbCKON U MPOEKTHOM AESITEIbHOCTU
B oOnactu (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOHUCKY
METOJIOB peHieHHs] 3a4ad (U3NYECKOTO COACpPNKAHUS, MPUMEHEHHIO Pa3TUYHBIX
METO/IOB MO3HAHUS;

BJaJe€Th BHJAMU JIEATEIBHOCTM IO IMOJIYYEHHIO  HOBOTO  3HAHUA,
€ro HWHTEpIpEeTalNy, MPEOoOPa30BAHUIO W TMPUMEHEHHIO B Pa3IUYHBIX YYCOHBIX
CUTYalUsIX, B TOM YHUCIIE [IPU CO3JaHUH YUeOHBIX IPOEKTOB B 001aCcTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyalIM3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELIEHUs, HAaXOAUTh apryMEHTHI JUIsl JOKa3aTeNbCTBA CBOMX

YTBEPKIAEHNM, 3a71aBaTh IapaAMETPBI U KPUTEPUU PEILICHUS;
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aHANMM3UPOBATh TIOJYYCHHBIE B XOJE PpCEIICHUS 3aJadyd  Pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3WPOBATh M3MEHEHUE B HOBBIX
yCIIOBUSIX;

CTaBUTh W (HOpMyIHpOBaTh COOCTBEHHBIC 3aJauyd B 00pa30BaTeIHHOU
JESATENHHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3HUKY;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH MPUOOPETECHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUsA 1O (U3MKEe B TMPAKTHYECKYIO 00JIacTh
KU3HEACATECITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPE/jIaraTh OPUTHHAILHBIC TIOIXO0/IbI U PEIICHIS;

CTaBHUTb HpO6JI€MBI " 3a4a4U, JOITYCKAIOMINEC aJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undgopmanmeii:

BJQJICTh HABBIKAMM TOJYYCHHUS WHPOpMAHKA (DHU3UICCKOTO COJCPIKAHMS
W3 HMCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYIIECTBISATH IOWCK, aHaJu3,
CHUCTEMATHU3AIMI0 W WHTEPIpPETAui0 WHPOPMAIMKM Pa3IMYHBIX BHIOB U (opm
NPEICTaBJICHUS,

OIICHUBATh JOCTOBEPHOCTh MHPOPMAIIUH;

UCTIONB30BaTh  CPEICTBA  WH(MOPMALMOHHBIX M KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3AIIMOHHBIX
3a/1a4 ¢ COONI0JIeHUEM TpeOOBaHUM APrOHOMUKHU, TEXHUKU 0€30MacCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPAaBOBBIX W JTHYECKUX HOPM, HOPM HH(DOPMAIIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUSA B Pa3IUYHBIX (opMarax cC
Y4eTOM Ha3HauYeHHs] MHPOPMAIUKU U TEJIEBON ayJUTOPUU, BHIOMpPAs ONTUMAIbHYIO

(dbopMy MpeACTaBICHUS U BU3YaTU3aLIUU.

KoMMmyHuKaTMBHBIE YHHBepPCAJbHbIE Y4yeOHbIE JAelCTBHS:

OCYIIECTBIISITH OOIICHHE BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYaluil U CMATYaTh KOH(IIHUKTHI,

pa3BEepHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHIUBUIYaTIbHOU
padoThI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEUCTBUN C y4eTOM OOUIMX

HHTCPCCOB U BO3MOKHOCTEH KaXXIa0Iro 4JICHAa KOJIJICKTHBA,
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MPUHUMATD (SN0 COBMECTHOM JESTSIILHOCTH, OpPraHU30BBIBATH
U KOOPIAWHUPOBATH JICMCTBUS 110 €€ JOCTHXKEHHIO: COCTAaBIISITh IUIAH JICHCTBHUM,
pacrpenensaTh pojdd ¢ YY4eTOM MHEHHUM YYaCTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padOTHI;

OIICHWBATh KAY€CTBO CBOETO BKJIA/a M KAXKIIOTO YYaCTHHUKA KOMAaH/blI B OOIINN
pe3yJIbTaT M0 pa3pabOTaHHBIM KPUTEPUIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHWBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh  MMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B  Pa3IMYHbBIX

CUTyalnu:Aax, IpoABJIATH TBOPUCCTBO U B006pa}KCHI/I€, OBITH HMHHUIIWMAaTUBHBIM.

PeryisiTuBHBbIC YHMBEpPCAJIbHbIC Y4eOHbIC JTEHUCTBHUA:

Camoopranusanus:

CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENbHYIO JACSITEIBHOCTh B 00JaCTH
(U3HUKH, BBISBISATH MIPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENBHO COCTAaBJIATh IUIAH PEUIEHUS] PACUETHBIX M Kauye€CTBEHHBIX
3a/lay, MJIaH BBIMOJHEHHUS MPAKTHYECKOW PabOThI C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUM;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKh y4yeOHOTO MpeaMeTa Ha OCHOBE JUYHBIX IMPEIINOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh Ha ceds

OTBETCTBEHHOCTh 3a pELICHHUE;
OLICHUBATH PUOOPETCHHBIN
OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MIPOSABICHUIO SPYAUIIMU B 00JIaCTH (PU3UKH,

MIOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIBHBIN HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CUTYaILUsM, BHOCUTb KOPPEKTUBEI B JEATECIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIa/IETh HABBIKAMU MTO3HABATENbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUN;

UCII0JIb30BaTh MpHEMbl pedIeKCUU ISl OLIEHKH CUTYyalluu, BIOOpAa BEPHOIO

PCUICHUA,
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YMCTb OLICHUBATDH

I10 UX CHUXXCHHIO,

pUCKHI

)41

CBOCBPEMEHHO

IIPUHUMATb

pelIeHus
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IIPUHAMATh MOTHBBI M apryMEHThl JPYTMX [PU aHAIU3€ pe3yJbTaTOB
NEATEIIbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTBbl JAPYIMX I[PU AaHAIU3E pPE3yIbTaTOB
NEATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIMOKH.

HPEAMETHBIE PE3YJIBTATDBI

K xonny 10 knacca oGydarouiuiicst HaQy4uTCst:

NOHUMAaTh 3HAUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSICHUTEIHHOM
U TPOTHOCTUYECKON (YHKIMA (U3HUYECKOM TEOPUU — MEXaHUKH, MOJEKYISPHOU
GU3UMKK ¥ TEPMOJUMHAMUKH, POJb (Pu3Myeckod Teopur B (OPMUPOBAHUU
Ipe/ICTaBIeHUN 0 GU3NUECKON KapTUHE MUPA;

pa3nyath YCJIOBUS MPUMEHHMOCTH H3YyYEHHBIX MoOJeNel (Quanueckux Ten
Y TIPOLIECCOB (SIBJICHUN);

paznuuath yciaoBUsL (TpaHUIlbl, OOJACTH) NPUMEHUMOCTH HW3YUYECHHBIX
(U3NYECKUX 3aKOHOB, MIOHUMATh BCEOOHUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTH MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHWYECKHE, TEIUIOBBIE, JJICKTPUYECCKUE
MpOLIECCHl U SIBJIEHUS, HCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI M 3aKOHBl MEXAHMKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU, MOJEKYJISIPHONH (DU3UKU U TEPMOJIUHAMUKH,
ANEKTPOANHAMHUKHY;

aHANM3UPOBaTh U OOBACHATH (U3UYECKUE SIBJICHUSA, MHCIOJIb3YysSl OCHOBHBIC
MOJIOKEHUS U (DU3UUECKUE 3AKOHBIL;

ONMKCHIBATh (PU3MYECKHE MPOLECCHl M SBJICHUS, HCIOJIb3ys HEOO0XOIUMBbIE
BEITUYNHBL;

OOBSACHATh OCOOCHHOCTH TPOTEKAHMS] M3ydaeMbIX (PU3NYECKUX SBICHUM;

IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BETUUHHBI
OT JpYroil C HCHOJB30BAHUEM TMPAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DHUKCHUPOBATh PE3yJbTATHl MOJYYECHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BHUAE IpaUKOB C Yy4YETOM aOCOJIIOTHBIX MOTPEIIHOCTENH H3MEpPEHUH,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

MIPOBOAUTH KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU STOM BBIOUPATh
ONTUMAJIbHBIA METOJ M3MEpPEHHUs, OICHUBATh a0CONIOTHBIE M OTHOCHUTEJIbHbBIC

IOIrpC€IIHOCTH IIPAMBIX U KOCBCHHBIX HSMGPCHHﬁ;

41



MPOBOAUTEL ONBITHl IO TMPOBEPKE MPEIJI0KEHHON TUIMOTE3bl: IIaHUPOBATH
DKCIIEPUMEHT, COOMpaTh  OKCICPUMEHTAIBHYIO  yCTaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3YJIBTATHI U JAENIaTh BBIBOJ O CTaTyCE MPEAJIOKEHHON TUIIOTE3bI;

coOnroaTh MpaBuja 0€30MacHOr0 TpyJa HpU MPOBEACHUHM HCCIEAOBAHUMA
B paMKax  TpakTHKyMa U  Y4eOHO-UCCJIEIOBATEIbCKOW  JEATEIbHOCTU
C MICTIOJIb30BAaHUEM U3MEPUTEIHHBIX YCTPOMCTB U JIAOOPATOPHOTO 000Dy IOBAHHS;

pelaTh pacuyeTHBIC 3aa9M C SBHO 3aJJaHHOM M HESIBHO 3aJlaHHOW (DU3NYECKOM
MOJIEJIbIO: Ha OCHOBAaHWM aHaJl3a YCIOBHUS OOOCHOBBIBaTh BBIOOp (PU3MUYECKOU
MOJIENIM, OTBEUalollel TpeOOBaHMIM 3a7aud, MPUMEHATH (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TOCTYJAaThl (PU3WYECKUX TEOPUH TPU  HCIOIH30BAHUU
MaTeMaTUYECKUX METOJOB pEIIeHUs 3ajad, MPOBOJAUTH pacyeThl HAa OCHOBAHUU
UMEIOIIUXCS JTaHHBIX, aHAJIU3UPOBATH pPE3YJbTaThl U KOPPEKTUPOBATH METOBI
pElIEHUS C YUYE€TOM MOJTYyYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHbIE 3aJlauu, TpeOyIolne NMPUMEHEHUs 3HAHUW U3 PasHBIX
paszenoB Kypca GU3HKM, a TakKKe HHTETpallid 3HAHWN W3 JIPYTUX TPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 I[MKJIA: BBICTPAMBAaTh JIOTMUECKYIO IIEMOYKY PaCCyk IACHUMU
C OMOPOY HA N3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

MCITOJIB30BATh TEOPETUUECCKUE 3HAHUS U1 OOBSICHEHHUSI OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTENIBHBIX TPUOOPOB;

aHAJM3UPOBATh M OLICHUBATH IOCJIEACTBUS OBITOBOM M IMPOW3BOACTBEHHOMU
JIESITEIPHOCTA YEJIOBEKa, CBA3AHHOM C (PU3NUYECKHMMH TIPOIecCaMu, C TO3UIUN
DKOJIOTHYECKON 0€30MacHOCTH, peACTaBICHUIM 0 palroOHaIbHOM
IPUPOJIONIOIB30BAHUM, @ TAKKE Pa3yMHOM HCIIOJIb30BaHUU JIOCTUKEHHN HayKH
Y TeXHOJIOTUH JUIS JabHEHIIEro pa3BUTHS Y€JIOBEUCCKOTO OOIICCTBA;

OPUMEHSTh pa3jInyHble CHnocoObl padoThl ¢ HHPopMauuen (HU3NIECKOro
COJIepKaHUsl C MCIOJIb30BAaHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHH,
MIPU 3TOM HCIIOJIH30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHH JJIS TTOUCKA,
nepepaboTKu M TMPEIbABICHUS Y4eOHOW UM HAyYHO-TIOMYJISIpHOM HWHQOpMaIuuy,
CTPYKTYPUPOBAaHMSI W HMHTEpIpeTanuu WHGOPMAIMK, TOJYYCHHOW U3 Pa3TMYHBIX
HMCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOJIydYaeMyr0 MHGOPMAIMIO U OIICHUBATH
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE aHAJIN3a
MCTOYHHKA MH(POPMAIINH;

MPOSIBJISATh OPTraHU3ALMOHHBIC U MO3HABATEJILHBIE YMEHHS CaAMOCTOSITEIILHOTO
MPUOOPETEHUSI HOBBIX 3HAHUN B MPOLIECCE BBIMOJHEHUS MPOEKTHBIX U Yy4EOHO-

HCCICAOBATCIbCKUX pa60T;
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paboTaTh B rpyMIe C UCIIOJIHEHUEM PA3JIMUHbBIX COIIMATBHBIX POJICH;
NpOSBIATH MOTHBALMIO K Oynymied mnpodecCHOHaNbHON NIeATeIbHOCTH

0 CTIETIHAIBHOCTAM (PU3UKO-TEXHUIECKOTO TIPODUIISL.

K xonmy 11 knacca oO6y4aroniuiicss HAyIUTCS:

NOHUMAaTh POJIb (PU3UKH B DKOHOMHUYECKOH, TEXHOJOTHMUYECKOW, COIMAILHOMN
U ATUYECKOU cdepax NeaTeTbHOCTH YeJI0OBEKa, pOJib U MECTO (PU3UKU B COBPEMEHHOMN
HAy4YHOW KapTUHE MHUpa, 3HAYCHHE OIUCATEIbHOM, CHCTEeMAaTH3UPYIOIIEH,
OOBSCHUTENTFHON ¥ TMPOTHOCTHYECKON GYyHKIUNA (DU3UYECKON TEOpuHu, poJib
¢du3ugeckoit Teopun B GOPMHUPOBAHUU MTPEACTABICHUN O (PU3UIECKON KapTHHE MUPA,
MeCTO (PU3NYECKOW KApTHHBI MHpa B OOMEM pSIAY COBPEMEHHBIX ECTECTBEHHO-
HAyYHBIX MPEJICTABICHUHN O MPUPOJIC;

pasznuyaTh YCJIOBHS MPUMEHUMOCTH H3YUYEHHBIX MojeNed (PU3MUECKHX Tell
U TIPOIIECCOB (SIBJICHUM);

paznuyaTth ycioBuUS (TpaHUIBI, OO0JacCTH) NPUMEHUMOCTH HW3YYCHHBIX
(U3UYECKUX 3aKOHOB, MOHUMATh BCEOOMUN XapakTep (yHIaMEHTaIbHBIX 3aKOHOB
¥ OTPAaHUYCHHOCTH MCIIOJIh30BAHUS YaCTHBIX 3aKOHOB,;

aHANMM3UPOBaTh W OOBICHITH DJICKTPOMArHUTHBIC, KBAHTOBBIC ITPOIIECCHI
U SIBJICHUS, WCIOJb3ysSl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI 3JIEKTPOJUHAMHUKHU
U KBaHTOBOW (pU3MKH;

OMKCHIBATHh U3yUYCHHBIE (PU3HUUECKHUE TIPOIECCHI U SIBICHHUS;

OOBSACHATh OCOOCHHOCTH TIPOTEKAHMSI M3YyUEHHBIX (PU3NYECKUX SIBICHUM;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETUUNH
C HCIOJB30BAHUEM TMPSMBIX W3MEPEHUN, MPHU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATH PE3yJIbTATHI MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BUJIEC
rpaduKoB ¢ y4eTOM aOCONIOTHBIX TOTPEIIHOCTEH W3MEPCHUM, JeNaTh BBIBOJIBI
M0 pe3yJIbTaTaM UCCIICIOBAHMS,

IIPOBOJUTH KOCBEHHBIE U3MEPEHUST (PU3NYECKUX BEJIUYUH, IPU ITOM BBIOUpATH
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHUBATh aOCOJIOTHBIE W OTHOCHUTEIbHBIE
MOTPENTHOCTU MPSMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH OMBITHI TIO TPOBEPKE NPEITIOKCHHOW THUIOTE3bl: IJIAHUPOBATH
DKCIIEPUMEHT, COOMpaTh  OSKCIEPUMCHTAIBHYIO  YCTaHOBKY, aHAJM3HPOBATH

IMOJYYCHHBIC PE3YJILTATEI U ACJIATh BBIBOJ O CTATyCC npegmomeHHoﬁ TUIIOTE3HI,
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coOmoaTh npaBuwia 0€30IacHOr0 TpyJa MHpU MPOBEACHUU HCCIEAO0BaHUN
B paMKax  IpakTUKymMa ¥ Yy4eOHO-HCCIEIOBATEIbCKOM  JEATEIbHOCTH
C MCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOHUCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemaTh pacueTHBIC 33J]a4M C SBHO 3aJaHHONW M HESIBHO 3aJaHHOU (hU3UYECKOM
MOJENBIO;

peliaTh KaueCTBEHHbIE 3a/lauM, TpeOyroliue NPUMEHEHUs! 3HaHUM U3 pasHbIX
pa3zenoB Kypca (HU3MKM, a TaKkKe HHTETPAllMd 3HAHUW W3 JAPYTUX TPEAMETOB
€CTECTBEHHO-HAYYHOr'0 IMKJIA: BBICTPAWBATh JIOTMUECKYIO LEMOYKY PaCCYyXIACHUN
C OIOPOI Ha N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKUE SBICHMUS;

HCII0JIb30BaTh TEOPETUUECKUE 3HAHUS JJI1 OOBICHEHHUS] OCHOBHBIX MPUHIIUIIOB
paboThI U3MEPUTENHHBIX TPHUOOPOB;

aHaJIM3UpPOBaTh W OLIEHUBATH IOCIEJICTBUS OBITOBOM M IPOU3BOICTBEHHON
JESITEIHOCTH YeNIOBEKa, CBSA3aHHON C (PU3MYECKHMMH MpOLIeCCaMH, C MO3ULUIN
DKOJIOTHYECKOMN 0€30MacHOCTH, IIPEACTABIICHUM 0 palHOHATIBHOM
IIPUPOJOIOIB30BAaHUN, A TAKXKE PasyMHOM HCIOJIb30BAHUM JIOCTHIKEHUN HAyKU
Y TEXHOJIOTUH IS TajJbHEHIIEro pa3BUTHS YEJI0BEUYECKOro OOLIECTBA;

OPUMEHATh Ppa3IUYHbIE CIOCOOBI paboThl ¢ uH(popManued (GU3NIECKOro
COJIEP’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HWH(OPMALMOHHBIX TEXHOJIOTHMH,
IIPU 3TOM HKCIIOJIb30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJIOTUU JJIs MMOUCKA,
nepepabOTKH U TNpeAbsBICHUS Y4YeOHONM M HaydyHO-NONYJSIpHOW HH(OpMaluH,
CTPYKTYpUPOBAaHUSA M HWHTEPIpETalud HHPOPMAIUH, MOJYyUYEHHOM U3 Pa3IUYHbBIX
HMCTOYHHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJIy4aeMyl0 MH(OpPMAIMIO U OLEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHMI, TaK M Ha OCHOBE aHAJIA3a
MCTOYHHKA UH(POPMALINH;

IPOSABJIATh OPraHU3ALMOHHBIE M IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHMNA B IPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U Y4eOHO-
HCCIEeI0BATENBCKUX PadoT;

paboTaTh B rpyIIIE C UCTIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH;

OpOSIBIATH MOTHMBALMIO K Oyaymiedl mnpodeccuoHambHOM —IeATeIbHOCTH

10 CHENUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOUIISL.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Hanmenosanue
No KomuyecTBo
pa3liesioB U TeM [IporpamMmmHoOe coziepxaHue
n/m 4acoB

y4eOHOTO IIpeIMeTa

Pasznea 1. Mexanuka

1.1 ITorpemHocrtu 2 OKCIIEpUMEHT U TEOpHs B
B DKCIIEPUMEHTE MPOIECCE MTO3HAHUS TPUPOIBI.
(JTeK1ms) HaGmronenne u SKCepuMeHT B
busuke.

Crioco0s1 n3MepeHus HU3NIECKUX
BEJIMYMH (aHAJIOTOBbIE U LIU(PPOBHIE
U3MEpUTEIbHBIE PUOOPHI,
KOMITbIOTEPHBIE JaTYNKOBBIC
CHUCTEMBI).

[TorpemnocTn n3mMepeHuin
(bU3HYEeCKNX BETNYUH
(abcomoTHast U OTHOCUTEIbHAS).
I'nnote3a. @u3nuecKuii 3aK0H,

I'paHUObI €TO MIPUMCHUMOCTHU

XapaKTCpI/ICTI/IKa ACATCIIBHOCTHU

0o0yyJarommxcs

Onepupogams noOHAMUAMU.
HaOJI0IeHue, SKCIIEPUMEHT, TUIIOTE3a,
Teopusl, Gpu3NUYECcKasi BEIHMINHA,
¢u3nueckuil 3aK0H, U3MEPUTEIbHBIH
npudop, U3MEpEHUe, pe3yIbTaT
U3MEpPEHUsI, LIeHa JICJICHUS IIKaJIbI
npudopa, NOrpeurHOCTh U3MEPEHMSL.
IIpueooums npumepst HAOMOACHNU,
HKCIIEPUMEHTA, TUIIOTE3bl, TEOPHUH,
bu3znyeCKuX BeTUYHH, (PU3MUECKUX
3aKOHOB, H3MEPUTEIHHBIX MPUOOPOB.
Onpedenamp 1ieHy ACTCHUS HIKAJIbI
npudopa, adCONIOTHYIO OTPEIIHOCTh
IPSIMOTO U3MEPEHUSI.

3namo HopMyIIbI 17151 OLICHKU
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1.2

O1ieHKa NOrpenHoCcTen
MPSMBIX U KOCBEHHBIX
M3MEPEHUIN
(camocrosiTenbHas

pabora)

Onpenenenue NOrpenHocTein
MPSMBIX U3MEPEHUN MO 3aJaHHBIM
pe3ysibTaTaM U3MEPEHHUIA.
[Ipuemsl onieHKH

MOTPEIIHOCTEN KOCBEHHBIX

VU3MEpEeHUH

OTHOCHUTEJIbHON MOTPEITHOCTH
KOCBEHHOT'O U3MEPEHUs, paBuia
OKPYTJICHHS a0COFOTHBIX
IIOTPELIHOCTEN, BBIPAKEHHE
OTHOCHUTEIIbHBIX MOTPEIIHOCTEN

B IPOLIEHTAX

Onepuposams NOHAMUAMU.
a0COJIFOTHAS MOTPEITHOCTh U3MEPEHHUS,
OTHOCHUTEJIbHAS MOTPEITHOCTD
HW3MEpPEHUSL.

Ilpueooums npumepwvl PIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeodensimb TIOTPEITHOCTH MPSMBIX
U3MEPEHUN.

Hcnonvzosams METO TPAHULL

JUTSL OTICHKH a0COTIOTHOM MOTPEITHOCTH
MPSMOTO U3MEPEHUS, PaBUIIa
OKpYTJIEHUS aOCOTIOTHBIX
MOTPENTHOCTEH, (DOPMYJIBI JIJISl OLICHKU
OTHOCHUTEJIbHOMN MTOTPEITHOCTH
KOCBEHHOT'O U3MEPEHUS.

Ymems oxpyrisTh aOCOMIOTHBIC
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1.3.1 VYcpennenue
n3mepeHuid. Ciryuaiinas
MOTPEIIHOCTh

(MpaKkTHKyM)

1

[TpubopHbIE MOTPENIIHOCTH,
CIIy4aliHbI€ U CUCTEMAaTUYECKHE

MIOTPEIIHOCTH

MOTPELIHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE TOTPEIIHOCTH

B IIPOLICHTAX.

Pewams 3anaum Ha OLIEHKY
OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
Onepupogamsb NOHAMUAMU:

npuOOpHas MOTPEIIHOCTD,

CJy4aiiHasi HOTPELUIHOCTb,
CUCTEMATHYECKasi HOTPEUTHOCTD,
CpeHee 3HAUYCHHE.

lIpusooums npumepvl TPUOOPHOH,
CIIy4YallHOM U CUCTEMATUYECKOU
MOTPELIHOCTH.

Onpeoensmsb SKCIEPUMEHTAIILHO Ha0OP
3HaYCHUHN (HU3NUECKON BEITUIMHBI

IPU IPOBEAEHUN HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHHU.
Hcnonvzosams GopMyIbl ISl CPETHETO
apu(PMETUIECKOTO HECKOIBKUX YUCET,
JUTs1 OLICHKH a0COIOTHOM MOTPENTHOCTH
3HaUYCHUS (PU3NIECKON BETUIHHBI,
OLICHEHHOT'O KaK CpEJIHEE

apudmeTnyeckoe Habopa ee 3HAaUCHH.
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Oyenusams 3HAUCHUE U3MEPSEMOI
(bu3nyecKoil BETNYMHBI KaK CpeiHee
apudmeTndyeckoe Habopa ee
3HAYCHUH, TTOTYYCHHBIX TIPH
POBEJCHUH

HECKOJIbKMX HE3aBHCHUMBIX
U3MEPEHUI, a0COIIOTHYIO
OTHOCHUTEIHHYIO MOTPEITHOCTh
3HAYEHUs 3TON PU3HUECKOU
BEJIMYMHBI.

Yemanaenusams 63aumocsasu
MEXKy OLICHKOW 3HAYCHUS
(U3UYECKON BEIIMYNHBI,
onpeAeasieMon

0 pe3yJbTaTaM HECKOJIbKHUX
HE3aBHCHUMBIX U3MEPEHUH, U CPETHUM

apu(pMEeTHIECKUM HECKOIBKHUX YHUCENT



1.3.2 Kunemaruueckue
HU3MEPEHUS JaTbHOCTH
roJjieTa, pacuer
HA4YaJIbHOW CKOPOCTH

(MpaKkTHKyM)

[Iepemerienue, CKOpOCTH

Y YCKOPEHUE MaTepUabHOM TOUKH,
UX MPOEKIIMU Ha OCU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEIICHUMN U CIIOKECHUE
cKopocTei. JIBrmKeHue Tena,
OpOILEHHOIO MO YIJIOM

K TOPU30HTY. 3aBUCUMOCTb

Onepuposams NOHAMUAMU.

CKOpPOCTbh, YCKOPEHHUE, CBOOOTHOE
najicHue, JaIbHOCTh IOJIETa,
a0COJI0THAS MTOTPEUTHOCTh U3MEPEHUS
OTHOCHUTEJIbHAS TOTPEITHOCTD
HU3MEpPCHUS.

IIpusooums npumepvl CBOOOTHOTO

MMaaCHU:A TCI IIPH PA3JIMYIHBIX

b
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KOOpAIHNHAT, CKOPOCTH U YCKOPCHHUA  3HAUYCHUAX HaYyaJIbHOU CKOpPOCTH,

MaTepHaJ]BHOﬁ TOYKH OT BpCMCHHU

MIPU Pa3HBIX yTIIaX MEXIY
HA4YaJIbHOW CKOPOCTBIO U
TOPU30HTOM.
Hcnonvzoeams pyneTky,
KHHEMaTuueckue GopMyIibl,

OIMMUCBIBAIOIINEC IBHKCHHUC TCJIA,

OpOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

Dopmynuposams TUIIOTE3Y O

XapaKTepPeC 3aBUCUMOCTHU OJAJIbHOCTH

moJieTa Tea, OpOIIeHHOTO
TOPHU30HTAIBHO,

OT €r0 HauaJbHOM CKOpOCTH.

Hccneoosams 3aBUCUMOCTD JaJIbHOCTH

moJieTa Tena, OpoIIeHHOTO
TOPU30HTAJIBHO, OT €r0 Ha4aJbHOU
CKOPOCTH U UHMEPNPEemUpo8ams
MOJIyYEHHBIC PE3yJIbTATHI.
Pewams 3anady Ha onpeieieHne
10 SKCIIEPUMEHTAIBLHBIM JaHHBIM
HAYaJILHOW CKOPOCTH Tea,
OpOIIEHHOTO TOPU30HTAIILHO.

Onpedensimsb aOCONIOTHYIO
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N OTHOCHUTCIIbHYIO IIOI'PCIMHOCTD
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1.4

L.5

[Ipocreitmue
Ir€OMETPUUECKHUE
U3MEPEHUS
(camocrosiTenbHas

pabora)

['paduxu
AKCIIEPUMEHTATbHBIX

3aBUCUMOCTEMN.

MCTOJIBI " IPpUCMBI IPOBCACHUA
MMPAMBIX 1 KOCBCHHBIX I/IBMepeHI/Iﬁ
IrcOMCTPHUICCKUX BCIIMYNH (I[JII/IHa,

yTOJ, TIOIIA b, 00bEM)

['pacduueckoe npeacraBieHue
3aBUCUMOCTEHN (PU3NUECKUX

BEJIMYMH APYT OT Apyra. JInnenHas

Ha4yaJbHOM CKOPOCTH TeJa,
OpOIIEHHOTO TOPU30HTAIEHO
Onepupogams NOHAMUAMU:
a0COJI0THAS MOTPEUTHOCTh U3MEPEHUS,
OTHOCHTEJIbHAS MTOTPEIIHOCTh
WU3MEPEHHUS.

3Hamob METOABI U IPUEMBI IIPOBEACHUS
IPSMBIX U3MEPEHHUI T€OMETPUUECKHUX
BEJINYMH.

Ipumenamo Gopmybl

JJIs oTIpeziesieHus1 aDCONMIOTHBIX

Y OLICHKH OTHOCHUTEJIBHBIX
MIOTPELTHOCTEM.

Pewams 3anauy Ha onpeaeneHue
wiomanu Gurypsl u oobema Teia

M0 3KCIEPUMEHTAIBHO

WU3MEPEHHBIM 3HAYEHUSM JUTUH.
Onpeoename 3HaY€HUS] OTHOCUTEIbHBIX
IIOIPEIIHOCTEN B IIPOLIEHTAaX
Onepuposams nonsamusamu. rpapuk
3aBHUCUMOCTH OJIHOM

(bU3UYECKON BEITMYHHBI OT

IPYTOU, JIMHENHAs
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I'paduueckas
00paboTKa JaHHBIX

(Jiekuus)

3aBUCUMOCTD. YTJIOBOM
kodhunmeHT u cBo6o1HOE
cJlaraeMoe JTUHEUHOU

3aBUCHUMOCTHU

3aBHCHMOCTb, YTJIOBOU KOAPDUITUEHT
U CBOOOJIHOE cllaraeéMoe JIMHEHHOU
3aBHCUMOCTH, alllPOKCUMAIIHS,
MHTEPIIOJIALNSA, IKCTPATIOJISIINA.
3nams npaBUiIa OCTPOCHUS TPAPHUKOB
3aBHCUMOCTEN (PU3NYECKUX BEITHUNH
ApPYT OT Jipyra.

Cmpoumbs rpapuKu JTMHEUHBIX
3aBHCHUMOCTEH (PU3NIECKIX BETUYNH
APYT OT JpyTa.

IIpumensmo ipaBUIIa TOCTPOCHUS
rpaMKoOB 3aBUCHMOCTEH
(GU3HYECKUX BEIMYHMH JIPYT OT JApyTra.
Ilpusooums npumepsi anMpOKCUMAIINH,
UHTEPIIOJIALNH, SKCTPAIOJISALUY.
Ymems ipoBOIUTH TPOLIEAYPBI
anmpOKCUMAIIH, UHTEPIIOJSIIHIH,
HKCTPATIOJISIIIHH.

Onpeodensamp 3HAYEHUS YTIIOBOTO
Kod(pduireHTa u CBOOOHOTO
CcJIaraeMoro JUHEHHON 3aBUCUMOCTH,

OLICHUBATh UX a0COJIIOTHBIE
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1.6

O6paboTka
HEJIMHEMHBIX
3aBUCHUMOCTEH:
JIMHEapu3alus,

IIoACUCT 110 aau

['paduueckoe npeacraBieHue
3aBUCHUMOCTEHN PU3NUECKUX
BEJIMYMH JIPYT OT Jpyra.
Henunennas 3aBUCUMOCTb

" €C JINMHCapHu3al

ITOTPEIIHOCTH.
Yemanasnusamo 63aumoceasu Mexny
MaTeMaTUYECKUM NOHATUEM «JIMHEUHAS
GYHKIUSD U TMHEHHOM 3aBUCMOCTBIO
(U3NYECKUX BEJIMYUH APYT OT Apyra.
Hccnedoosams u unmepnpemuposamso
rpaduKy TMHEHHBIX 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYUH APYT OT ApyTa.
Pewamys 3anaun Ha TOCTPOCHHE
JUHENHBIX TPaUKOB 3aBUCUMOCTEH
(bu3HYeCKUX BEJIMYUH JAPYT OT Apyra

o 3aJaHHBIM HaOOpam
AKCIIEPUMEHTAJIBHBIX JIAHHBIX,
OTIPEETATH M0 MOCTPOCHHOMY Ipaduky
YTI0BON KOA(PGUIIUEHT U CBOOOAHOE
cllaraemMoe, OLIEHUBATh UX a0COTIOTHBIE
Y OTHOCUTEJBHBIE IOTPEIIHOCTH
Onepuposams nonsamusamu. rpapuk
3aBUCUMOCTH OJTHOM (hU3NUECKOM
BEJIMYMHBI OT APYTOW, HEJIMHEWHAS
3aBUCHUMOCTD, JINHEAPHU3ALIUS

HEJIMHEMHOM 3aBUCUMOCTH, IJIOMIAdb
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noJ1 rpauKom, o1 rpauKoOM 3aBUCUMOCTH,

IIOCTPOEHUE KacaTelbHas K rpauky
KacaTeJbHbIX 3aBHCUMOCTH B IaHHOM TOUKE.
K rpaduky (JIeKIus) 3name nipaBUiIa NOCTPOCHUS TpadUKOB

3aBUCUMOCTEN (PM3UYECKUX BEIIMUUH
JPYT OT JpyTa, PU3NUECKUN CMBICT
TUIOIIA N TI0/] TpapKOM 3aBUCUMOCTH
1 KacaTeIbHOM K rpad)uKy
3aBUCHUMOCTH B JIAHHOW TOYKE.
Cmpoums UCXOTHBIE

1 JTUHEapHU30BaHHbIC TpauKu
3aBUCHMOCTEH (M3NICCKUX BEIIMUHUH
IpYT OT JIpyTa, KacaTeIbHYIO K TpaQuKy
HEJIMHEMHOW 3aBUCUMOCTH B TaHHOM
TOYKE.

Ilpumensame nipaBuIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN

(bU3UYECKUX BEJIMYMH JAPYT OT JIpyra.
Onpeodensms 3HAYCHUS TIOIIAIN

1o rpaKoM 3aBUCUMOCTH

U yTJI0BOTO K03 duiimeHTa

KacaTelbHOU K rpauKy HEJIMHEHHON

55



3aBHCUMOCTH B JAaHHOW TOUKE,
OLIEHUBATh UX a0COJIOTHBIE
MOTPEIIHOCTH.

Ycemanasnuseams 63aumocessu

MEXIy MAaTEeMaTHIECKUM TOHATHEM
«PYHKIMSI» U 3aBUCUMOCTBIO
(¢u3nYeCKUX BEIUYMH JPYT OT JIpyra.
Hccneoosams u unmepnpemuposamao
rpauK1 HEJTMHEWHBIX 3aBUCUMOCTEH
(bu3nyecKux BEIUYHMH JPYT OT JIpyra.
Pewams 3a1aun Ha TOCTPOEHUE
JMHEapU30BaHHBIX TpaUKOB
3aBHCUMOCTEH (PU3NUECKUX BEIHMUUH
APYT OT ApyTra Mo 33JaHHBIM

Ha0bopaM SKCIEPUMEHTAIIbHBIX
JTAHHBIX,

OTIPEAETISATH IO TOCTPOCHHOMY TpaduKy
YIJI0BOM KO3((ULIMEHT U CBOOOHOE
cllaraéMoe, OLIEHUBATh UX a0COIIOTHBIE

N OTHOCHUTCIIBHBIC ITIOI'PCIMTHOCTH

1.7 H3mepenue 2 PaBHOMEpHOE M HEPABHOMEPHOE Onepuposams nousmusmu. rpadux
3aBUCUMOCTHU IPSMOJIMHENHOE JBUKCHUE. 3aBHCHUMOCTH OJHOU (hU3HUECKOI
KOOPJMHATHI TPAHUIIBI Koopaunara, Bpemsi, CKOPOCThb BEJIMYMHBI OT APYTrOM, HEIMHEHHAS
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1.8

00JacTH HAMOKaHUS
OT BPEMEHU.
Jlnneapuszanus
3aBUCUMOCTH

(MpaKkTHKYM)

N3yyenue ynpyroro
rucrepesuca

(MpaKkTHKyM)

Cuita. U3mepeHne cuiibl
JTAHAMOMETPOM. YTIPYTUe
Y YaCTUYHO yIpyrue aedopMaryi.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JINHEAPU3ALIHSI
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHBIN

rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH JIPYT OT Apyra.

IIpumensame ipaBuiIa MOCTPOCHHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JPYT OT ApyTa.

Onpedensimeb 3HAUYCHUS YTIIOBOTO
koadumrieHTa u cBOOOTHOTO
ciaraeMoro rpaduka JHHEHHON
3aBUCHUMOCTH, OLICHUBATh

UX a0COJIFOTHBIE MOIPEIIHOCTH.
Hccnedoosams u unmepnpemuposamso
HEJIMHEWHYIO 3aBUCUMOCTh KOOP/IMHATHI
IpaHUIlbl 00JaCTH HAMOKaHUs OymMaru
OT BPEMEHHU.

HUcnonvzosams ceKyHAOMEDP U PYIETKY
Onepuposams noHAMUAMU: CUTIA,
nedopmanusi, ynpyrui Tuctepesuc.
Ymemwv GpopmynupoBath 3akoH ['yka,

coOupaTh IKCIEPUMEHTATHHYIO
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OTtkioHeHus OT 3akoHa ['yka.
['ucrepesuc. Pabora cuitbl
Ha MaJIOM U Ha KOHEYHOM
nepemeienuu. I'papuueckoe

npeAcTaBieHue pabOThl CUIIbI

YCTaHOBKY.
Dopmynupoeams TUNIOTE3Y O

XapaKTepe 3aBUCUMOCTH JIJTUHBI
00BEKTa OT BEIUUMHBI IPHIIOKEHHOH K
Hemy cuibl. Cmpoums HETUHENHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYMH JIPYT OT JApyra.

Ilpumensimo npaBria NOCTPOECHUS
rpauKOB 3aBUCUMOCTEN

(U3NYECKUX BEJIMYMH JPYT OT Apyra.
Hccnedoosams u unmepnpemuposamso
HEJIMHEINHYI0 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BEJIMYUHBI TPUIIOKEHHON

K HEMY CHJIBL.

Onpeodensms yroj HaKJIOHA
KacaTeJbHOM K rpauKy HEJIMHEWUHON
3aBUCUMOCTH B IAaHHOW TOYKE, IUIOIIA]b
1o rpapukoM, OLIECHUBATh a0COJIIOTHBIE
Y OTHOCUTEJbHBIE MOTPEITHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeams ceKyHIOMEP

Y TUHAMOMETP.
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1.9

Haxoxnenue maccel
JIMHEWKHU U IIIpHUIA
C IIOMOILBIO
YPaBHOBEIIUBAHHUS
pbryara

(IpaKkTUKYM)

AOCOIIOTHO TBEPJIOE TETIO.
BpamarensHoe nBuxeHue
TBEPJIOTO Tejla. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpAIIICHUS.
ITnedo cunbl. CliokeHHUe CHUJl,
MIPUJIOKEHHBIX K TBEPJIOMY TEITY.
LenTp TsxecT Tena. Y cioBus

PaBHOBECHA TBEPAOI'O TCIA. Ppruar

Yemanasnueamo 63aumocessu
MEXIy omnpeaeneHrneM (pu3maecKon
BEITMYNHBI «MeXaHuJecKast
paboTay W TEOMETPUUYECKUM
MIOHSATUEM

«TUTOILA/b TIOA TPapUKOM 3aBUCUMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYHHBI

nedhopmarfm)
Onepupogsams NOHAMUAMU. MOMEHT

CHJIBI OTHOCUTEIHFHO OCH BpAIICHHSI,
TUIEYO CHJIBI, IICHTP TSDKECTH Tella,
phIvar.

Ymemwv hopmynupoBaTh nMpaBuiio
MOMEHTOB, YCJIOBUSI PAaBHOBECHS
a0COJIFOTHO TBEPAOTO Tea,
CKJIaJIbIBaTh CHJIBI, TPHIIOKEHHBIC K
TBEpPJOMY Tely, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npuUMepbl TPUMEHECHUS
pBIUAroB.

Dopmynuposams TUTIOTE3Y O
XapaKTepe 3aBUCUMOCTH KOOPIUHATHI
TOYKH
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OINOPBI YPABHOBEIIEHHOTO pblUara
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OT BEJIMYUHBI CUJIBI,
MPUIOKEHHOU K €ro KOHILY.
Cmpoums TUHENRHBIN rpapuk
3aBUCUMOCTH (PU3MYECKHUX BETMUNH
ApyT OT Apyra.

Ilpumensimo paBria NOCTPOECHUS
rpauKoOB 3aBUCUMOCTEM
(buU3MYEeCKUX BEJIMYUH JPYT OT Apyra.
Hccnedoosamv u unmepnpemuposamso
3aBUCUMOCTb KOOPAMHATHI TOUKU
OIOPBI YPABHOBEIIEHHOT'O phlyara

OT BEJINYMHBI CUJIBI,

IIPUIIOKEHHOM K €ro KOHILY.
Onpeoensams 110 Tpaduky

JIMHENHOMW 3aBUCUMOCTH 3HAYECHUS
YIJIOBOTO

koa(duirieHTa 1 cBOOOIHOTO
cJIaraeMoro, OLlEHUBATL A0COIIOTHEIE
U OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeams NTUHENKY, a TAKKE
LIIPHULL C JEICHUSIMU JJI1 U3MEPEHHUS

o0beMa.



Pewams 3aJ1a41 O paBHOBCCHUM pbIdara
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1.10 H3mepenue
kodhpurenTa
HEPreTUYECKUX MOTEPD
P OTCKOKE IIapuKa
OT IOBEPXHOCTH

(MpaKkTHKyM)

NmMnynbe cuiibl 1 U3MEHEHHE
UMITyJIbCa TeJa. 3aKOH
COXPaHEHHMS UMITYJIbCA.
Kunernueckas sHeprus
MaTepualbHON TOYKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTrUM MATEPUATBHON TOUYKH.
[TorenunanbHbIE

Y HEMOTEHUHAIbHBIE CUJIBI.
[loTeHUManbHAs YHEPTHSL.
[ToreHumanbHast SHEPrus Tena
B OJTHOPOJHOM
rpaBUTAlIMOHHOM MoJie. CBs3b
paboOThI HEMOTEHIIMAIBHBIX CHII
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPaHEHHSI MEXaHUYECKOMN
SHEpPruu. YIpyrue u
HEYIPYTU€ CTOJKHOBEHMUS.

BryTpeHHss sHeprus Tena

Onepupogams NOHAMUAMU: AUMITYJIbC
CWJIbL, UMITYJIbC T€JIa, KHHETUYECKast
JHEPrus MaTePUAIbHON TOYKH,
MOTEHIUAJIbHBIE U HEOTEHI[UATbHBIE
CUJIbL, MOTEHIINAIbHAS SHEPTUs

(B T.4. TeJ1a B OJJHOPOTHOM
IPaBUTALIMOHHOM T0JIE), YIIPYTUe

Y HEYIPYTUe CTOJKHOBEHHUSI.

Ymemwv GpopmynrupoBaTh 3aKOH
COXPAHEHHUS UMITYJIbCA U TEOPEMY

00 M3MEHEHUU KUHETUYECKON IHEPTUU
MaTEepUATLHON TOYKH, J1aBaTh
onpeiesieHHe NOTEHIIUATbHBIX

Y HETOTEHIMAIbHBIX CHUJI;
(hopMyTUpOBaTh 3aKOH COXPaHEHUS
MEXaHHYECKON IHEPTHH.

IIpusooums npumepwvi cirydaes,
KOTJ]a UMITYJIbC TE€Ja COXPAHAETCS
WJIU HE COXPAHSIETCs, KOraa
MEXaHUYECKasi SHEPTUsl CUCTEMBbI
COXPAHSIETCS UM HE COXPAHSIETCH,

YIIPYTUX U HEYNIPYTUX CTOJIKHOBEHHUM.
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Hroro no pazneny

20

Dopmynuposams TUIIOTE3Y O
XapakTepe 3aBUCUMOCTH BBICOTBI
OTCKOKA IIapuKa MOCJIE€ COYJapeHus C
MMOBEPXHOCTHIO TOPU3OHTAIIBHOTO CTOJIA
OT BBICOTHI cOpoca.

Cmpoums TUHEWHBIA U HETMHEUHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH JIPYT OT Apyra.

llpumensams ipaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH JAPYT OT ApyTa.

HUccneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTHI OTCKOKA IIIapuKa
MIOCJIE COYJaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTky.

Pewams 3agauu 00 a0COIIOTHO
YOPYTUX U a0COJIFOTHO HEYIPYTHUX

COYJIapEHHUSIX
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Pasznen 2. MosekyasipHas (pu3uka 1 TEpMOAUHAMMKA

2.1.  Omnpenenenue 2 Koin4decTBO TEIOTHI.
TETJIOEMKOCTH TemnoeMKOCTh TeJa. Y aeabHas
TBEPAOTrO Tella 1 MOJIIpHAs TeTJIOEMKOCTH
(IpaKTUKYM) BEILIECTBA. Y PaBHEHUE

Ter10BOro Oananca. TemioBoe

paBHOBecHE

Onepupogsams NOHAMUAMU. KOJIUMYECTBO
TEIUIOThI, TETUIOEMKOCTh T€Ja, yIeJIbHAas
Y MOJISIpHAsi TETNIOEMKOCTH BEUIECTBA,
TEIUIOBOE PaBHOBECHE.

Ymems hopmynupoBath ypaBHEHUE
TeryIoBoro OangaHca, coOuparTh
AKCHEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepwi TeN,
o0JaaronIX OJMHAKOBOM
TEIIOEMKOCTBIO, HO PAa3JINYHOU
YIEJIbHOU TEIJIOEMKOCTBIO.
Ilpumensame ypaBHEHHUE TEMIOBOTO
OayiaHca JJid ONUCAHUS Tpoliecca
TEIJI000MEHa TBEPIOTO Teja C

BOJIOM.

Hccneoosams TennooOMeH

MEXIy TBEPABIM TEJIOM U KUIKOCTSIMU
U uHmMepnpemuposams pe3yJIbTaThl
ATUX OIBITOB.

Onpedensimsb TEMIO0EMKOCTh TBEPIOTO
TeJla Ha OCHOBAHUM PE3yJIbTaTOB

OIIBITOB I10 U3YYCHUIO TEII000MeHa
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2.2

HN3mepenue
TEMIIEPATYPBI pyK
AKCIIEPUMEHTATOPA
Y JJaBJICHUS,
KOTOPO€ MOTYT
CO3/11aTh

€ro JIErKHe
(MpakTUKYM)

JlaBnenue, o0beM, TEMIEpaTypa,
KOJINYECTBO BEIIECTBA.
NneanbHbiil Ta3. YpaBHEHUE
MenpgeneeBa—

Kinaneripona. ['a30Bbie 3aKOHBI.
["a30BbIi1 TEpMOMETD

MEXKTy TBEPBIM TEJIOM H JKUIKOCTSIMH
C pa3HBIMH TEMIIEpaTypaMH, OIIEHUBATH
a0COJIIOTHYIO U OTHOCUTEIIBHYIO
MOTPENTHOCTA U3MEPEHHON BETTUYNHBI.
HUcnonvzosams TEpMOMETD.
Ycemanasnuseams 63aumocessu

MEXIYy 3aKOHOM COXPaHCHHUS SHEPTHH
Y YpPaBHEHHEM TEIIOBOTO OasiaHca.
Pewams 3anaun Ha IpUMEHEHUE
YpaBHEHUS TEIUIOBOTO OanaHca
Onepuposams nonamusmu. TaBJICHAE,
o0BeM, Temmeparypa, KOJTHIeCTBO
BEIIECTBA, UACATBHBIN ra3.

Ymems 3anmchiBaTh ypaBHCHHE
MenpaeneeBa—Knaneiipona,
(hopMyIMpOBATh TA30BHIE 3aKOHHI,
COOUPATh FKCIIEPUMEHTATBHYIO
YCTaHOBKY.

3nams yCTpOWUCTBO U MIPUHIIUAI PAOOTHI
ra3oBOTO TEPMOMETpa.

IIpusooums npumepsvl TOBECHUS Ta3a
MIPU U3MEHEHUHU €T0 JIaBJICHUS,

o0bemMa, TeMIepaTyphl.
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2.3.

OddexTuBHbIN
Kod(pbunreHT
KECTKOCTH CUCTEMBI.
Ornpenenenue MOIyJst
FOnra npoBosnoku

C MIOMOILIBIO phIYara.
Onpenenenue npeaena
ynpyroi nedhopmaruu
(MpaKkTHKyM)

Jedopmaruu TBEpAOTO Tea.
Pactsioxenue u cxarue. Monyiib
IOHra. Ynpyrue u Heynpyrue
nedopmanuu. [Ipenen ynpyrux
nedopmanmii. 3akoH ['yka.
MoOMEHT CHIbl OTHOCHUTEIBHO OCH
BpaieHus. [limedo cuiibl. Y ciioBus

PAaBHOBCCHA TBCPAOI'O TCIA. Ppruar

lIpumensams TUHEUKY U CEKYHIOMED.
Onpeodensame TeMNeparypy u
JABJICHUE UJICAIBHOTO Ta3a o
pe3yJibTaTaM OMBITOB C CAMOJICIIbHBIM
ra30BbIM TEPMOMETPOM.
Hcnonvzoeamsb NTUHENKY

Y CaMOJICJIbHBIA Ta30BbIA TEPMOMETD.
Yemanasnusamo e3aumocessu
M€Ky BHEIIHUMU U BHYTPEHHUMU
MakKpoIapaMmeTpaMu
TEPMOJIUHAMUYECKON CUCTEMBI.
Pewams 3anaum Ha npuMeHEHUE
ypaBHeHus: Menneneesa—Knaneitpona
Onepupogsams nousmusaMu: yIpyrue
u Heynpyrue nedopmanuu,

npeen ynpyrou aepopmaiuu,
MoxyJib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BpAILICHUS, I1JIEUO
CHWJIbI, pblYar.

Ymems hopmynupoBath 3akoH ['yka
st tehopMaIuu pacTsHKCHUS
OJIHOPOJIHOTO CTEPKHSI C MTOCTOSHHBIM

MMONnepCYHbIM CCYCHUCM, YCIIOBUC
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paBHOBeCHs a0COJIFOTHO TBEPIOTO TeJa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

llpusooums npumeps ynpyrux

U Heynpyrux aedopmariuii,
MaTepuaioB ¢ Pa3IMYHBIMUA MOYJISIMU
FOnra.

Ilpumensams 3akoH ['yka s pacuera
nedhopMaliK pacTsKEHUs TPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD YAJIMHEHUS
MIPOBOJIOKU OT BEJIMYUHBI
PACTATUBAIOIIECH €€ CUJIbI

U UHmMepnpemupos8amy

MOJIyYeHHbIE PE3YJIbTATHI,

B TOM YHCJIE JJIsl ONpEeIeTICHUs TIpeienia
ynpyroit nedopmanuu.

Onpeodensames Moxynbs FOHra mpoBoOJOKH
Ha OCHOBAHHH PE3yJIbTATOB OMBITOB

M0 PACTSIKEHUIO IPOBOJIOKH

C IOMOIIBIO PA3JIMYHBIX IO BEIUYMHE
CHJI, OIICHUBATh a0COIIOTHYIO

1 OTHOCUTENBHYIO MMOTPEIIHOCTb

HU3MCPCHHOT'O MOOYJIA IOmnra.
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Hcnonvzosams HEPABHOIUICUUH phlyar
JUISl YBEIIMYEHUSL CUJIbIL U [IEPEMEILICHUS.
Pewams 3anaun Ha npUMEHEHUE 3aKOHA
I'yka s pacuera pacTsKeHU

H CXKaTHus CTGp)KHCﬁ

N3mepenue 1 [ToBepXHOCTHOE HATSHKEHHUE. Onepuposams NOHAMUAMU:
koahpurenTa Koadduiment noBepxHOCTHOTO MOBEPXHOCTHOE HATSKEHUE,
MIOBEPXHOCTHOTO HaTsokeHusl. Cuiia TOBEPXHOCTHOTO ~ KOA(PPUIIMEHT NOBEPXHOCTHOTO
HATSKEHUS] METOJ0OM HaTsokeHus. Kanuisipasie HATSKCHUS, KaWUIAPHBIE SIBIICHHUS.
OTpbIBA (MMPAKTUKYM ) apieHus. JlaBneHue Ymems 3anmuceiBath hopmyiny ass

II0JI ICKPUBJICHHON ITOBEPXHOCTBIO  CHJIbI [IOBEPXHOCTHOI'O HATSKEHUS,
xuakoctu. Gopmyita Jlamnaca bopmyny Jlammaca s onpenenenus
JaBJIEHUS 1101 UICKPUBIIEHHON
MOBEPXHOCTHIO
KHUJIKOCTH, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsi TOBEPXHOCTHBIX
SABJICHUM Y KaNWJUISPHBIX SBJICHUM.
Ilpumensimo METOJ OTPBIBA PAMKH
OT MMOBEPXHOCTHU KUIKOCTH
U1l u3MepeHust KoaduienTa
IIOBEPXHOCTHOT'O HATSKEHUS KUAKOCTH.

Hccneoosams 3aBUCUMOCTD BEJIUYHHBI
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2.5.1.

Onpenenenue TOUYKU

pOCHI (MPaKTUKYM )

Hacebiiennbie 1 HEHACHIIIIEHHbBIE
napsl. KauecTBeHHast 3aBUCUMOCTh
TUIOTHOCTH U TaBJICHUS
HACBIIIEHHOTO apa

OT TEeMIIepaTyphl,

WX HE3aBUCUMOCTH OT 00beMa

CUJIbL, HEOOXOIUMOM JIJI OTPhIBA

OT ITOBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U uHmMepnpemupo8ams Pe3yJibTaThl
MPOBEJICHHBIX U3MEPEHUM.

Onpeoensamsb K03OUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA  KUAKOCTHU

0 pe3yJibTaTaM MPOBEJAECHHBIX
M3MEPEHUH, OIIEHUBATh A0COIFOTHYIO
Y OTHOCHUTEJIbHYIO IMOTPEIITHOCTh
W3MEPEHHOMN BEJIMYUHBI.
Hcnonvzoeams peryar i CO31aHUS
CWJIbI 33JTAHHOW BEJIMYUHBI.

Pewams 3anaum Ha npuMEeHEHUE
(GhOopMYJIBI SISl CHITBI TIOBEPXHOCTHOTO
HaTsDKeHus U popmydsl Jlamnaca
Onepuposams NOHAMUAMU.
HACBIICHHBIA U HEHACBICHHBIN Map,
BJI&YKHOCTbH BO3/yXa, a0COJIFOTHAS

Y OTHOCUTEJIbHASI BJIAYKHOCTb.

Ymemwb xaueCTBEHHO ONUCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U JaBJICHUA
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HACBIIIEHHOTO Mapa.
BrnaxxnocTs BO3ayXA.
AOcomoTHas

N OTHOCHUTCJIbHAA BJIaXXHOCTD

HACBIIIICHHOTO I1apa OT
TEeMIIEPATypPhl, ©X HE3ABUCUMOCTD OT
o0beMa HACBIINIEHHOTO Tapa,
coOupaTh

HKCIIEPUMEHTAILHYIO YCTAHOBKY.
Ilpusooumv npumepst HACHITIICHHOTO
¥ HEHACHIIIICHHOTO T1apa.
Hccneoosams nipoliecc BhIMaACHUS
POCHI TIPY MIOHKEHUU TEMITEPaTyPhI
BJIQYKHOTO BO3/yXa

U UHMepnpemupos8anms TOTy4YEeHHBIC
pE3yNIbTATHI.

Onpeodensimpb 10 TIOJTYYCHHBIM
AKCTIEPUMEHTAIBLHBIM JJAHHBIM
TEMIIEPATYPy TOUKY POCHI, U 3aTEM,
C TIOMOIIBI0 TaOJIMIIBI 3aBUCHMOCTH
JaBJICHUS HACBIIIEHHOTO Tapa

BOJIBI OT TEMIIEPATYPHI,
OTHOCHUTEIHHYIO BJIQKHOCTh
BO3/IyXa, a TAaK)Ke aOCOJIIOTHBIC U
OTHOCHUTEIBHBIC IMTOTPEITHOCTH 3TUX
BEIUYNH.

Hcnonvzosams TEPMOMETD.
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Pewamo 3aJa41 Ha BBIYHMCIICHHUC
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2.5.2. 3HAKOMCTBO
C DJIEKTPUYECKUM
KOHJICHCAaTOPOM

(IpaKkTUKYM)

DJIEKTPUYECKUM 3apsi.
DIIEKTPUYECKOE TTOJIE.
HanpsikeHHOCTB ¥ TOTEeHIHAI
AIEKTPUYECKOro 1ojs. PazHocTh
IIOTEHIIMAJIOB U HAIIPS)KEHUE.
N3mepenune HanpsiKeHuUs.
Bonbsr™merp. Konagencarop.
DIIEKTPOEMKOCTh KOHAEHCATOPA.
[TapannenbHOE

Y TIOCIIEIOBATEINBHOE COCIMHEHNE

KOHJICHCATOPOB

a0COJTIOTHOM M OTHOCUTEIBHOM
BIIQYKHOCTHU

Onepuposams NOHAMUAMU.
AIIEKTPUYECKUH 3apsil,
AIIEKTPUYECKOE I10JIE, HATIPSKEHHOCTh
Y TIOTEHIHAJT AIEKTPUYECKOTO OIS,
Pa3HOCTH MOTCHINAJIOB U
HaIpsHKCHUE,

KOH/ICHCATOP, AJIEKTPOEMKOCTh
KOHJIEHCATOopA.

Ymems BbIUMCIIATD 3apsii KOHJIEHCATOPA
0 €r0 JIEKTPOEMKOCTH

1 HANPSHKCHUIO, IPUMEHSTEH (DOPMYJIBI
IS pacyeTa 3JEeKTPOEMKOCTH

IIPU MOCIEA0BATEIEHOM

U apaJJIEIbHOM COEAMHEHUHN
KOHJIEHCATOPOB, COOUpPATh
ANEKTPUYECKYIO 1IEMb.

IIpusooums npumepoi
MOCJIEIOBATEIBHOTO U
napajijIeIbHOrO COSAMHEHUS
KOHJICHCATOPOB.

Hccneoosamsv 3aBUCUMOCTbD
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HaIIPAKCHUA Ha KOHACHCATOPC
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Hroro no paszneny
Paznen 3. DaekTpoauHaMuKa.
3.1. H3syuenwue nmporuecca
pa3psIKu KOHAEHCATOpa

(TpaKTHUKYM)

DIIEKTPUYECKUN 3apsi.
DNEeKTpUYECcKOe MoJe.
HarmpsixeHHOCTD M TOTEHIIHAT
AIIEKTPUUECKOrO 1oJjsi. PazHOCTH
NOTEHIMAJIOB U HAIIPSDKCHHUE.
OJIC ucrounuka Toka. Mamepenue

HalpsDKeHus. BonbT™meTp.

OT €r0 JIEKTPOEMKOCTH
U UHMepnpemupo8ams PE3yIbTaTh
ATOTO AKCIEPUMEHTA.

Onpeodensamsb OTHOIICHUE
AJICKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB 10 U3MEPEHHBIM
3HAYEHUSIM HANPSHKEHUST HA HUX,
OLICHUBATh a0COJIIOTHBIE

Y OTHOCUTEIbHBIE TOTPEIIHOCTH
U3MEPSIEMbIX BEITUYUH.
Hcnonvzoeamsb BOIBTMETP.
Pewamy 3anaun Ha coeTMHEHUE

KOHACHCATOPOB

Onepupoeamb NOHAMUAMU.

AIEKTPUUECKUH 3apsij,

QJICKTPUYICCKOC ITI0JIC, HAIIPAKCHHOCTD

Y MOTEHIHAJI DJIEKTPUUYECKOTO MOJIs,
Pa3HOCTh MOTEHIMAJIOB U
HaNpsDKEHUE,

OJIC ucrtounuka Toka, KOHJIEHCATOD,

QJICKTPOCMKOCTb KOHJACHCATOPA,



KOH,HeHcaTOp. QJICKTPUICCKOC COIIPOTUBIICHUC.

DIIEKTPOEMKOCTh Ymems hopmynupoBats 3akon Oma
KOHJIEHCATOpa. DIEKTPUUECKOE JUTSl TIOJIHOU (3aMKHYTOM)
conportuBieHue. 3akon Oma AIEKTPUYECKOUN LEINH, BBIYUCIATD
JUIS1 IOJTHOU (3aMKHYTOM) 3apsiJ KOHAEHCAaTopa
AIIEKTPUUECKON LIETIH. 0 €ro 3JIEKTPOEMKOCTH

KoHnaeHcaTop B 11eNM MMOCTOSTHHOTO M HAIIPSKCHUIO, COOUpaTh

TOKa AIEKTPUUECKYIO TIETIb.
Ilpusooums npumepsvi IOBECHUS
KOH/ICHCATOpa, BKIIOYECHHOTO B
IIETTb TOCTOSTHHOTO TOKA.
Dopmynuposams TUIIOTE3Y O
XapaKTepe 3aBUCUMOCTH CHJIBI TOKA OT
BpPEMEHU TIPH pa3psJiKe KOHAEHcATopa
4yepes pe3ucTop.
Cmpoums TpapuK 3aBUCUMOCTHU CUJIBI
TOKa OT BPEMEHHU TIPU Pa3psaKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensme ipaBuiIa MOCTPOCHHUS
rpauKoOB 3aBUCUMOCTEM
(bU3HYECKUX BEJIMYUH JPYT OT Apyra.

Hccneoosams 3aBUCUMOCTD CHIIBI TOKA
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3.2.

Onpenenenune
YACITBHOTO

COIIPOTUBJICHUA

Cuina Toka. Hanpsbkenue. 3akoH
Oma n71s1 yyacTka Lenm.

3J’I€KTpI/I‘IeCKOC COIIPOTUBJICHHUC.

OT BPEMEHH TIPHU PA3PSIIAKE
KOHJICHCAaTOpa Yepe3 Pe3ucTop
U UHMEPNPemupo8ams Ty
3aBHCUMOCTb.

Onpeodensms 3AEKTPOEMKOCTh
KOH/ICHCATOopa,

BBIPAXKAsl €€ Yepe3 yriloBOu

Kod(pUIMEHT KacaTenbHOU K TpaduKy

3aBUCUMOCTH CHUJIBI TOKA Pa3psiiKu
KOHJIEHCATOpa OT BPEMEHH,
OIICHUBATh aOCOJIIOTHYIO

1 OTHOCHUTEIBHYIO IMOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzosams BOILTMETP

1 CEKyHJIOMED.

Yemanasnusame 63aumocesizu.
Pewamsv xauecTBeHHBIC 331291

0 KOHJEHCATOpPaX, BKJIIOUCHHBIX B
LIETb MOCTOSHHOT'O TOKa
Onepuposams NOHAMUAMU.

CuJia TOKa, HaIPsDKCHHE,

QJICKTPUICCKOC COIMPOTUBIICHHUC,
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MaTepuaa mPOBOJIOKHU 3aBUCUMOCTH COTPOTUBIICHUS yAeIbHOE COMPOTUBJICHUE
(IpaKTUKYM) OJHOPOJIHOT'O ITPOBOIHUKA BEIIECTBA.
OT €ro JUIMHBI U TUIOIIagn Ymemwv popmynupoBath 3akoH Oma
MONEPEYHOr0 CEYEHUs. YIeTbHOe  JUIS ydacTKa IEIH, 3aITMChIBATh
CONPOTUBJICHUE BEIIECTBA dbopmyity JUIsl 3aBUCUMOCTH
COMPOTHUBJIEHUS OJTHOPOIHOTO
IPOBOJIHUKA OT €T0 JJIUHbI
Y TUTOIAJH TIOTIEPEYHOTO
CEUEHMsI, COOMPAThH
AIEKTPUUYECKYIO LETIb.
IIpusooums npumepsl BEECTB
C Pa3JIUYHBIM YACITbHBIM
COMPOTUBJICHUEM.
IIpumensames MeTO U3MEPEHUS
MaJIbIX JIEKTPUUECKHUX
COIPOTHUBIICHUU.
Hccneoosams 3aBUCUMOCTD
HAIPSHKCHUS MEXTYy KOHIIAMA
OTpe3Ka MPOBOJIOKU OT JJIMHBI 3TOTO
oTpe3kKa
U UHmMepnpemuposams pe3yJbTaThl
MIPOBEICHHBIX H3MEPEHUH, BBIYUCIIATh

QJICKTPUICCKOC COIMPOTUBJICHHUC
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OTpe3Ka

IIPOBOJIOKH 110 U3MCPCHHBIM 3HAYCHHUAM
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CWJIbI TOKA U HAMPSKEHUS.
Onpedensims yienbHOE

CONPOTUBJICHUE MaTepurala MpoOBOJIOKHU
10 U3BECTHBIM JUIMHE, AUAMETPY U
CONPOTUBJICHUIO, OLICHUBATH
a0COJIIOTHYIO

1 OTHOCUTEIBHYIO MOTPEIIHOCTh
YAEIBHOTO COMPOTUBJICHUS.
Hcnonvzosams MyIbTUMETP B PEKUMAX
BOJILTMETPA U aMIIEpMETPa, TUHEUKY,
MUKpPOMETD.

Pewams 3anaun Ha 3akoH OMa

JUTSl ydacTKa e U Ha

3aBUCHUMOCTh COMPOTHUBIICHUS

OTpe3Ka MPOBOJIOKU

OT €T0 XapaKTCPUCTUK
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3.3.

N3mepenue
BOJIbT-aMIIEPHOMN
XapaKTepUCTUKU
IIOJIYyIPOBOJIHUKOBOI'O

nuona (MPakTUKYM)

[TomympoBoguuku. CoOCTBEHHAS
Y IPUMECHAS TPOBOJUMOCTh
MTOJIYIIPOBOJHUKOB.

CBolicTBa p-n-nepexoa.

[TomynpOBOTHUKOBBIN JUON

Onepuposams NOHAMUAMU:
MOJTYTIPOBOTHUK, COOCTBEHHAs

Y TIpUMECHAasi TPOBOJAUMOCT,
Pp-n-TIEPeX0/1, MOTYIPOBOTHUKOBBIN
JTUOI.

Ymemwv 0OBACHATH IpUPOY
COOCTBEHHOW U TPUMECHOM
MPOBOAUMOCTH, CBOMCTBA

p-n-nepexoa, MPUHIMUI JCUCTBUS
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HOJyPOBOJIHUKOBOTO IO,
ero (yHKIIMOHUPOBAHUE

IIPU BKJIFOUEHUHU B JIEKTPUUECKYIO
LEIb TOCTOSIHHOT'O TOKA B MPSMOM

¥ B 0OpaTHOM HaIpaBJIeHUU, COOUPAThH
AIEKTPUUECKYIO 1IeTb, YATATh
MapKHUPOBKY MOJYIIPOBOJHUKOBOIO
IUo/a.

IIpuooums npumepsvl UCTIONb30BAHMS
MOJIyITPOBOJJHUKOBOI'O TMO/1A

B JIEKTPUYECKUX LIETISIX.
Dopmynuposams TUIIOTE3Y O
XapaKTepe 3aBUCUMOCTH CHJIBI TOKa,
TEKYILETO Yepe3 MOTyIIPOBOAHUKOBBIN
IHOJ,

OT IIOJIAaHHOT'O Ha HEro HamlpsyKEHUs.
Cmpoumbs 3KCIIEPUMEHTAIBHO
BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nosrynpoBOJJHUKOBOI'O

auoaa

IIPHU €ro BKIFOUEHUH B
AIIEKTPUYECKYIO LIETIb TIOCTOSIHHOTO
TOKa B MPSIMOM

U B OOpaTHOM HaINpaBJICHUU.
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Ilpumensimo nipaBUIa NOCTPOCHUS
rpauKOB 3aBUCUMOCTEH

(bu3nIeCKuX
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Hroro no pazneny
OBLIEE KOJIMYECTBO
YACOB IIO [TIPOITPAMME

BEJIMYHUH JIPYT OT JIpyTa.
Hccneoosams BAX
MIOJIYITPOBOTHUKOBOT'O JTHOJIA,
BKJIFOYCHHOTO B IIETIh TIOCTOSTHHOTO
TOKa B MPSIMOM U B 0OpaTHOM
HaIpaBJICHUU

U UHMeEPNPemupos8anms

ATy 3aBUCUMOCT.

Onpeodensimb dNEKTPUIECKOE
COTIPOTHBJICHHUE MOTYTIPOBOIHUKOBOTO
M0/ TIPY TaHHOM 3HAYCHUU
HaIpsDKCHUS, OIICHUBATh A0COJIOTHYIO
1 OTHOCUTEJIBHYIO TTOTPEITHOCTD

9TOM (U3UICCKON BEITMYMHBI.
Hcnonv306ams BOIBTMETP, aMIIEPMETP,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
1Ty, OJTyIPOBOTHUKOBBIN IO/,
Pewams 3anaum Ha 11€TIA TTOCTOSTHHOTO
TOKA MPH HAUTMYUH B HUX UACATHHOTO

Auoaa
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11 KJIACC

No

/o

Haumenosaunue
KomnnuectBo
pas3aenoB u
4acoB
TEM

y4eOHOro mpeameTa

Pazgen 1. DaekrpoanHamuka

I.1.

O11eHKa BEIIMYHNHBI 2
TOPU3OHTAIBLHOU

COCTAaBJISIONICH

MAarHUTHOW WHTYKIIUU
MarHUTHOTO TOJIS

3emuin (TPaKTUKYM)

IIporpammuoe conepxaHue

MarunurtHoe noJie. Bektop

MarHuTHOM UHAYKIUU. [TpuHImn

CYIIEPIIO3ULIMU MAarHUTHBIX MOJIEH.

JIvHUM MarHUTHOW MHAYKIHH.
MarauTtHoOe noJjie KaTyluku

C TOKOM

XapaKTepucTHKa JeATeIbHOCTH

oOy4Jaromxcs

Onepupogams nousimusmMu: MarHUTHOE
1oJie, BEKTOP MarHUTHOW WHIYKITUH,
JUHUY MarHUTHOW WHYKITWU.

Ymemwv popmynupoBaTh NpUHITUI
CYTIEPITO3UIINA MarHUTHBIX TTOJICH,
N300paKaTh TUHUU UHAYKITUU
MarHUTHOTO TIOJISl KATYIIIKK C TOKOM,
coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHUYECKHUX

YCTPOWCTB, SIBJISTFOLIIUXCS
HUCTOYHUKAMU

MOCTOSTHHOT'O MarHUTHOTO TIOJIS.
Ilpumensames NPUHLININ CYTIEPIIO3UIUN
MAarHUTHBIX TTOJIEH.

HUccrneoosams pOCTPaHCTBEHHYIO

[09)
(9)]



OPUCHTAIHNIO BCKTOPA MHAYKIINH
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MarHUTHOTI'O MOJIsI, CO3/IaBa€MOT0
Ha OCH COJICHOMJIA IPU CYIIEPIO3UITAN
MarHUTHOT'O MOJISI 3€MJIM 1 MAarHUTHOTO
TI0JIS COJICHOW1a, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaX COJICHOMA

U UHmMepnpemuposams

MOJTy4YE€HHBIE PE3YJIHTATHI.
Onpeoensams 110 pe3yiabTaTaM
MIPOBEICHHOIO KCIIEPUMEHTA MOTYJIb
TOPU30HTAIIBHOM COCTABJISIOLIEH
BEKTOpPAa MAarHUTHOW UHAYKINH
MarHMTHOTO MOJIsl 3€MJIH, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MIOTPEIIHOCTh U3MEPEHHOU
(hU3UYECKON BEITMYUHBI.
Hcnonvzosams KOMIIac, COJICHOU],
71abopaTOpHBIN OJOK TUTAHUS,
TPaHCIIOPTHP.
Pewams 3anaum Ha npuMeHEHUE
MIPUHITUIIA CYTIEPIIO3UITMHA MarHUTHBIX

OJIEN
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1.2.

HN3mepenue
3aBUCUMOCTH BEJIMYHUHBI
MAarHUTHOM MHIYKUWH
MAarHUTHOTO IOJIA
MAarHuTa OT PacCTOSHUS

(MpaKkTHKyM)

MarunurtHoe noJsie. Bextop
MAarHUTHOM MHAYKIUU. JIMHUMU
MAarHUTHOM MHAYKIMA. MarauTHoe

I10JIC ITIOCTOAHHOI'O MarouTa

Onepuposams NOHAMUAMU: MaTrHUTHOE
1oJie, BEKTOP MarHUTHOW WHYKITUH,
JIMHUY MarHUTHOW WHYKIIWU.

Ymems n300paxkath TUHUU UHAYKITUU
MarHUTHOTO TIOJISI IOCTOSTHHOTO
MarHura, cooupartb
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpugooums npumepvl TPUPOTHBIX
O00BEKTOB U TEXHUYECKUX

YCTPOMCTB, SABJISIOLINXCS
HMCTOYHUKAMU

MOCTOSTHHOT'O MarHUTHOTO TIOJIA.
Ilpumenamos cmaptTdoH

C MPEeTyCTaHOBJIEHHBIM ITPOTrPAMMHBIM
oOecreyeHueM Ik U3MEPEHUs
BEJTMYMHBI MArHUTHOTO TIOJISI, TIpaBUIa
MOCTPOECHUS TPA(PUKOB 3aBHCUMOCTEH
(bu3HYeCKUX BEIMYUH JAPYT OT ApyTa.
HUccnedoosams 3aBUCUIMOCTD BETMYUHBI
MarHUTHOW WHTyKIIMA MarHUTHOTO
TIOJISI IOCTOSTHHOTO MarHUTa

Ha €0 MPOJI0JIbHON OCH CUMMETPUU

OT PpaCCTOAHUA MCIKAY HCHTPOM
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1.3.

HaOmnronenue
MarHUTHOTO
THCTepe3nca

(IPpaKTHUKYM)

MarunurtHoe noJie. Bektop
MAarHUTHOM MHAYKIUU. JIMHUMU
MAarHMTHOM MHAYKIMHA. MarautHoe
M0JI€ KaTyIIKHU C TOCTOSIHHBIM

TOKOM. MarduTHoOE€ 11oJie

MAarHuTa U TOYKOW U3MEPEHUN

U UHMepPnpemupo8ams MOITYyYCHHbIC
pe3yabTaThlI.

Cmpoumbs 3KCIEPUMEHTAIILHO Tpaduk
3aBUCUMOCTH MOJTyJIsl MATHUTHOMN
WHIYKIUU MarHUTHOTO I1OJIS
ITOCTOSIHHOT'O MArHUTA

Ha €ro IPOJOJIBHOM OCH CHMMETPUHU
OT PacCCTOSIHUS MEXY LIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUMN

(c yueToM abCOFOTHBIX MOTPEITHOCTEH
U3MEPEHHBIX (PU3UUECKUX BEIUUNH).
Hcnonvszoeams TUITMHAPUIECKAN
IIOCTOSTHHBIM MarHuT, JTUHEUKY.
Pewams 3anaun Ha IpUMEHEHUE
MPUHIMIA CYTIEPIO3ULIUA MarHUTHBIX
noJIeH

Onepupogams nousmusamMu: MarHUTHOE
110JI€, BEKTOP MarHUTHON MHIYKIWUH,
JIMHUY MarHMTHOW MHIYKIWH,
(eppoMarHeTK, MarHUTHBIN

THCTEpe3uC.
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B BCHICCTBC. CDeppOMaFHCTHKI/I.

MarHuTHbIM TUCTEPE3UC

Ymems n300paxkath TMHUU UHAYKIIUH
MarHUTHOTO MOJIS KaTyIIKU

C MOCTOSIHHBIM TOKOM, OOBSICHSITh
ABJICHUS (peppoMarHeTusma

Y MarHUTHOT'O TUCTEPE3UCa,

coOupaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepst MaTepuasoB.,
obnanaroumx GeppoMarHUTHBIMU
CBOVCTBAMM.

Ilpumenamos cmaptT@oH

C MPEeyCTaHOBJIEHHBIM TPOrPAMMHBIM
oOecreyeHueM ik U3MEPEHUs
BEJTMYMHBI MArHUTHOTO TI0JIs1, TIpaBUIa
MOCTPOEHUS TPpahUKOB 3aBUCUMOCTEN
(bu3nyecKux BEIUUYHMH JPYT OT JIpyra.
Hccneoosams 3aBUCUMOCTD BEJINYUHBI
MarHUTHOM MHIYKIIUH MarHUTHOTO
1oJist BOJIM3H TOpLIa KaTyIIKH

C MOCTOSIHHBIM TOKOM, HAMOTaHHOM
Ha (heppOMarHUTHBIN CepICUHUK,

OT CHJIBbI MPOTEKAIOLIEr0 Yepe3 KaTylIKy

TOKA U unmepnpemupoeamsas
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1.4

N3yuenue paboTh
AJIEKTPOIBUTATEIIS
U JIMHAMO-MaIlTUHBI

(qactb 1) (nexuus)

[TocTostHHBIN TOK, cHUIa AMIepa
(ee HamIpaBJIEHUE U MOJTYJIb),
AJIEKTPOJIBUTATENb IIOCTOSIHHOTO
TOKa, IMHAMO-MalllHa (TeHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTATHI
KaK HaOJIF0ICHNE MarHUTHOTO
rucTepesuca.

Cmpoumbs 3KCIIEPUMEHTAIILHO rpaduk
3aBUCUMOCTH MOJTYJISI MATHUTHOMN
WHIYKIIUU MAarHUTHOTO OIS KaTyIIKU
¢ (peppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI MPOTEKAIOIIET0 Yepe3 KaTyIIKy
TOKa (C y4e€TOM a0COIFOTHBIX
MOrPELTHOCTEN U3MEPEHHBIX
(pU3HYECKUX BEJIIUYMH).
Hcnonvzosams 1a00paTOpHBIN
MCTOYHUK MTUTAHUS

Onepuposams NOHAMUAMU: CUTIA
Amnepa, 3JIEKTPOJIBUTATENb,
JTMHAMO-MallliHa.

Ymemw onpenensats MOIyIb

U HaIpaBJICHUE CHUJIBI
Ammnepa. 3Hamb  UCTOPUIO
HU300peTeHuUs

AIIEKTPOJBUTATEIIS

Y COBEPILIECHCTBOBAHMUS

€ro KOHCTPYKIIUH, YCTPOMCTBO
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L.5.

N3yuenue paboTh
AJIEKTPOIBUTATEIIS
U JTMHAMO-MaIITUHBI

(4acthb 2) (mpakTUKyM)

[TocTostHHBIN TOK, cHUIa AMIepa
(ee HamIpaBJIEHUE U MOJTYJIb),
AJIEKTPOJIBUTATENb IIOCTOSIHHOTO
TOKa, IMHAMO-MalllHa (TeHepaTop

MOCTOSTHHOT'O TOKQ)

Y IPUHIMII IEUCTBUS
AIIEKTPOJABUTATEINSI IOCTOSHHOTO

TOKa ¥ TMHAMO-MalINHBbI.
IIpusooums npumepst IPUMEHEHUS
AIEKTPOJBUTATEINSI TOCTOSTHHOTO

TOKa ¥ TMHAMO-MalINHBbI.
Onpedensime HaNlpaBIEHUE BPAIICHUS
SKOPSI DJIEKTPOJBUTATENS TIPU
3aJJaHHOM HaIlpaBJICHUU IPOTEKAHUS
IIEKTPUYECKOrO TOKA B

0OMOTKax CTaHUHBI.

Pewams 3anaun o0 351eKTpoABUTATEIIE
MOCTOSTHHOTO TOKA M INHAMO-MallInHe
Onepuposams nouamusamu.: CUIA
Amriepa, 3JIeKTpOoIBUraTellb, JMHAMO-
MaIIlHa.

Ymemw onpenensats MOyIb

U HalpaBJIeHUE CUJIbl AMIepa,
coOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpuooums npumepvl IpUMEHEHUS

QJIICKTPOABUIATCIIA IMMIOCTOAHHOI'O TOKA
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Hroro no pazneny

10

U TMHAMO-MAIITUHBI.
Ipumenamo TeOpETUUECKHUE CBEICHUS
00 DJIIEKTPOBUTATENE MIOCTOSTHHOTO
TOKa ¥ O TMHAMO-MaIlIiHE

TUTSI OOBSICHEHUS TTPOBOIUMOTO
HKCIIEPUMEHTA.

HUccneoosams 1B 3aBUCUMOCTH:

1) cwibl TOKa, BIpabaThIBAEMOM
TeHEPaTOPOM, OT BEIMYNHBI MOMEHTA
CHJIBI, TIPUJIO’KEHHOTO K €T0 Baly;

2) BETMYUHBI HAIIPSKEHUSI,
MOTAHHOTO Ha AJICKTPOJIBUTATEb,

OT YaCTOTHI €T0 BpAIICHUS

Y MEXAaHWYECKOM HATPY3KH €T0 Baja

u UHmMepnpemuposams
MOJIYYCHHBIC PE3YJIbTATHI.
HUcnonvzosams 37EKTPOMOTOD,
71a00paTOPHBIN HCTOYHUK MMUTAHUS,

peocTat, MyJIbTUMETP
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Pasznea 2. Kosie0anus 1 BOJHBI.

2.1.

N3yyeHne 3aBUCUMOCTH
nepuoaa KoueoaHui
JTIUHEUKH

Ha HUAJIMHIPUYIECKON
MTOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (TPAKTUKYM)

["apMonuyeckue KoaebaHus.

Mx kmHemMaTHu4yeckoe,
JTUHAMUYECKOE U DHEPTETHIECKOE
onucanue. [lepron u yacrora
konebanuii. [leproa manbix
CBOOOHBIX KOJIeOaHU

MAaTEMATHYCCKOI'O MasiATHHUKA

Onepuposams NOHAMUIMIUL:
rapMOHHYECKHUE KOJIcOaHMS,

MIepUO/]T U YacToTa

KOJIeOaHMIA.

Ymemw 3anvceiBaTh

1 UHTEPIIPETUPOBATh YPAaBHEHHUE
rapMOHUYECKUX KOJICOAHUM, PUMEHSITh
3aKOH COXpPAHEHUS YHEPTIUHU

JUTS KOJIeOATENhbHBIX TIPOIIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBSACHSThH POJIb MAJIOCTH
aMIUTUTYJIbl KOJIEOAHU .

Ilpusooums npumepol KoneOATEIBHBIX
MIPOIIECCOB.

Dopmynuposams TUTIOTE3Y O
XapakTepe 3aBUCUMOCTH TEPHOIa
KoJieOaHWM TMHEUKHU Ha
HWIMHAPUYECKON TOBEPXHOCTH OT
paardyca ee KpUBU3HBI.

Hccnedosams 3aBUCUMOCTHU TTEPUOJIA
KOJIeOaHUH JTMHEHKU

Ha HHHHHHpHHGCKOﬁ IIOBCPXHOCTHU
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OT pajuyca ee KpUBU3HBI
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2.2

I/IBY‘ICHI/IEE 3aBUCHUMOCTHU

aMIUTMTY bl KOJIEOaHU I

FapMOHH‘IGCKI/IC KOJIeOaHHS.

AMIIUTYy 13, TEPUOJT U 4acTOTa

U UHmMepnpemupo8ams MOTYUYEHHYIO
3aBUCUMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TUHEUKU

Ha IWIHHAPUICCKON TTOBEPXHOCTH

OT paJinyca €e KpUBHU3HBI

Y JIMHEAPU30BbIBATH 3Ty 3aBUCUMOCTD
(c yueToM aOCOFOTHBIX
IIOIPELTHOCTEN U3MEPSIEMBIX
(bU3HYECKUX BEIIMYWH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN

(bu3MYeCcKUX BEJIMYUH APYT OT Apyra.

Hcnonv3o6amsb NTUHENKY, CEKYHIIOMED.

Yemanasnusame 63aumocesizu
MEXIY KHHEMaTHICCKUM,
JTUHAMWYECKAM M SHEPTCTHUCCKUM
ONMCAaHUEM TapPMOHUYECKUX
KOJIeOaHU.

Pewiams 3anaun Ha TApMOHUYECKHE

KOJIcOaHU s
Onepuposams NOHAMUAMU:

rapMOHUYECKHUE KOJICOaHNs,
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PY>KMHHOTO MasTHUKA
OT BpEMEHU

(MpaKkTHKyM)

KOJIEOQHUIA.
[ToHsTHE O 3aTyXarOWKX

KOJICOAHUSIX.

aMIUIUTY1a, TIEPUOJI U YacTOTa
Kosie0aHuil, 3aTyxaHue KojaeOaHui.
Ymems 00BACHATH 3aTyXaroIue
KoJe0aTeNbHbIE MPOLECCHI C MO3UIIHMA
3aKOHA U3MEHEHHUS MEXaHUYECKON
DHEPruu, coOUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpuooums npumepsl 3aTyXarOUINX
KOJIe0aTeIbHBIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O
XapaKkTepe 3aBUCUMOCTH aMILUIUTYIbI
KoJIeOaHMI MPY>KMHHOTO MasiTHUKA OT
BpEMEHU TIPU HATUYWH 3aTyXaHUsI.
Cmpoumbs TpapuK 3aBUCUMOCTHU
aMILTUTYAbI 3aTyXaOIUX KOJIeOaHU
MasTHUKAa BPEMEHU U
JMHEApU30BbIBaTh 3Ty 3aBUCUMOCTS (C
Y4E€TOM a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPAEMbIX (PU3MUECKUX BEITUYUH).
Ipumensamo nipaBUIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKHUX

BEJIMYMH JPYT OT JpyTra.
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2.3.

HN3mepenne akTUBHOIO
Y PEaKTUBHOTO
COINPOTUBIICHU
KATYILIKU
VHJIYKTUBHOCTH

(MpaKkTHKyM)

ITepemMeHHBII TOK. AMIUTUTYTHOE U
JNENUCTBYIONIEE 3HAUEHUE CUIIbI TOKA
u Hanpsbkennsi. CHHYCOUJanbHbIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP U KaTyIllKa
WHYKTUBHOCTH B LIETIH
CHHYCOHMJIAJIBHOTO MIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE Y MHIYKTHBHOE)

COIMIPOTUBJICHUC

HUccneoosams 3aBUCUMOCTb aMILITUTY 1Bl
3aTyXaronmx KojieOaHui MasiTHUKA

OT BPEMEHU U UHMEPNPEMUpo8amy

3Ty 3aBUCUMOCTb.

Hcnonvzoeams TUHENKY U CEKYHIIOMED
Onepuposams NOHAMUAMU:
MIEPEMEHHBIN TOK, AMIUTUTYIHOE

U JICVCTBYIOLICE 3HAYECHUE CUIIBI

TOKA W HAIPSIKEHUS,

CHUHYCOUIAJIbHBIN ITIEPEMEHHBIN TOK,
AKTUBHOE,

PEaKTUBHOE, EMKOCTHOE Y MHAYKTUBHOE
CONPOTHBIICHUE.

Ymems 00BACHATH NOBENECHUE
pPE3UCTOPA, KOHJIEHCATOPA U KaTYyIIKU
WMHYKTUBHOCTH, BKJIFOUEHHBIX B 1I€Tb
CUHYCOMAAIBHOTO IEPEMEHHOTO

TOKa, COOUPATh AJIEKTPUUECKYIO LIETh
(mocneaoBaTeNbHO COEIMHEHHbIE
PE3UCTOp U KaTylIKa UHAYKTUBHOCTH,
MOJIKJIFOYCHHBIE K TE€HEPATOPY).
IIpusooums npumepsbi IPUMEHEHHUS

PCAKTHUBHBIX 3JICMCHTOB B LICILAX
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NEPEMEHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O
XapakTepe 3aBUCUMOCTH aMIUIUTY IbI
HaANPSOKEHUST Ha PE3UCTOPE OT YaCTOTHI
M0/IaBa€MOT0 Ha BXOJ LIEMHU
IEPEMEHHOTO

HaANPSDOKEHUS TIOCTOSTHHON aMIUIATY IbI.
Cmpoums TpaduK 3aBUCUMOCTHU
aAMIUTATY 1Bl HAMIPSHKCHUS HAa PE3UCTOPE
OT YaCcTOTHI TI0JIABAEMOTO Ha BXO/I IICTTH
MIEPEMEHHOTO HATPSIKCHHSI
MOCTOSIHHOW aMILTUTY/IbI (C y4eTOM
a0COJIOTHBIX MOTPEITHOCTEH
U3MEPSIEMbBIX

(bu3nYECKUX BETNYHH).

Ipumensmo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEM

(bu3HYeCKUX BEIMYUH JPYT OT JApyTa.
Hccneoosams 3aBUCUMOCTD aMIUTUTYAbI
HaMPsHKCHUS Ha PE3UCTOPE OT YaCTOTHI
M10JIaBa€MOT0 Ha BXO/]I IIETIH
MIEPEMEHHOTO HATMPSKEHUSI TOCTOSTHHOM

AMIUIUTYABI U UHmMmepnpemuposanib
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MOJIYYEHHYIO 3aBUCUMOCTb.
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24.1.

BBenenue
B OKCIIEPUMEHTAIBHYIO

aKyCTUKY (JISKITHs)

MexaHn4yecKkue BOJIHBI, yCIOBUS
ux pacrpoctpanenus. [lonepeunsie
¥ TIPOJI0JIbHBIE BOJIHEL. [lepuog,
4acToTa, CKOpOCThb
pacnpocTpaHEHUs U JJIMHA BOJHBI.
OtpaxxkeHue, MpeoMJICHHE,
uHTephepeHus u TudpaxKus
BOJIH. 3BYK KaK MEXaHUYeCKas
BOoJIHAa. CKOPOCTH 3BYKA.

I'poMkocTh 3ByKa. BricoTa TOHa.

Onpedensimb aKTUBHOE
COMPOTHUBJICHUE KATYIIKU
WHYKTUBHOCTHU

(Mo HMU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTUBHOCTH KaTYIIIKH

(10 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzosams reHEPATOP HUZKOU
4aCcTOThI, OCHUILIOrpad Ui BOIBTMETP
MEPEMEHHOTO HAPSIKECHMUS.

Pewams 331291 HA TIETTH IEPEMEHHOTO
TOKa C Pe3UCTOPAMH,

KOHJICHCATOPAaMHU U KaTyITKaMH

HHAYKTHBHOCTHU
Onepupoeamb NOHAMUAMU.

MexaHu4ecKasi BOJIHa, Mepuo,
4acToTa, CKOPOCTh

pacnpocTpaHeHus U JITMHA BOJIHBI,
OTpakeHue, MpeIoMIICHHE,
uHTEpPEPESHITUS

U 1upakuys BOIHBI, 3BYK, CKOPOCTb,
I'POMKOCTb, BBICOTA TOHA, 00EPTOH

1 TeMOp 3BYKa.

Ymems 0OBACHATH pa3nuyue MEXIy



OGeptonsbl. TemOp 3ByKa MOTIEPEYHBIMH U MPOI0IBHBIMU

BOJIHAMM.
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3nams GOpMyIIBL, CBA3BIBAIOIINE
CKOpPOCTb, IEPUOJ, YACTOTY U JJIUHY
BOJIHBI, IPOCTEHIIINE METOIbI
UCCIICIOBAHMSI 3BYKOBBIX CUTHAJIOB.
Ilpusooums npumepol 3ByKOB pa3HOU
T'POMKOCTH, BBICOTHI TOHA U TEMOpa,
SIBIICHUH OTpaKeHUs, IPEJTOMIICHHUS,
uHTepdepeHH 1 TUGPAKIIIN BOTHBL.
Onpedensims Ha CIyX 3BYKH BBICOKHX
¥ HU3KHUX YaCTOT, TOHAJbHBIC 3BYKH
U IIIYMBI.

Pewams 3anaum 0 3ByKOBBIX BOJIHAX

2.4.2. OcuumiorpamMmma 1 [Tepuon, yactora, CKOPOCTh Onepupogams NOHAMUAMU. BBICOTA
U CIIEKTp pacnpocTpaHEHus U JJIMHA BOJIHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP
IJIACHBIX CkopocTb 3ByKa. [ poMKOCTB 3ByKa. 3BYyKa, OCHWIJIOTpamMma.
3BYKOB (ITPAKTUKYM) Bricota Tona. O6epronsl. TemOp Ymems 00BACHATDH, Kakas nHpOpMaIus
3Byka. CreKkTp 3ByKa COJIEPKUTCS B OCIIIIIJIOTpaMMe,

a Kakasl B CIIEKTpe, coOupaTh
DKCHEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepvl IPUPOJHBIX
IIPOLIECCOB M TEXHUYECKUX
YCTPOWCTB,

KOTOPBIE T€HEPUPYIOT TOHAJIbHBIE
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3BYKH U IIYMBI, UX OCIIIJIJIOTPaMM
Y CIIEKTPOB.

Ipumensame 11l IOTy4YEHUS
OCLIMJIJIOTPaMM M CHEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMIIBIOTED

C MUKPO(OHOM UJIU CMapTPOH

C MPEyCTAaHOBJIEHHBIM ITPOrPAMMHBIM
o0ecreyeHueM.

Dopmyauposams TUNIOTEIY O
XapaKTepe OCUUIUIONPAMM U CIIEKTPOB
pa3IUYHBIX 3BYKOB.

HUccrneoosams oclMIIIIOTpaMMBI

" CHEKTPBI Pa3IUYHBIX
IJIACHBIX ~ 3BYKOB  OJIM3KHX
4acToT

U UHmMepPNpemupo8ams 3TU
OCLIMJIJIOTPaMMBI U CIIEKTPBI.
Onpedensims 1O OCIUIIOTPaMMaM

U CIIEKTPaM aMIUIUTYIbI 3BYKOBBIX
BOJIH, 9YaCTOTHI X TOHOB U OOEPTOHOB,
OLICHMBATh A0COJIOTHBIE

Y OTHOCUTEJIbHBIE MOIPEIIHOCTH

HN3MCPCHHBIX (I)I/ISI/I‘-ICCKI/IX BCINYHH.
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2.5.1.

Crosiurie MEXaHUYECKUE

BOJIHBI (JICKITHS)

Crosiuasg MexaHU4eCKasi BOJIHA
KaK CyMMa JIBYX BOJIH,

Oerymmx B MPOTUBOIIOIOKHBIX
HamnpasieHusx. [lonepeunsie

Y TIPOJOJIbHBIE CTOSYNE BOTHBI.
ITepuon, yacrora, CKOPOCTb
pacCIpOCTPAHEHUS U JJIMHA CTOSAYEH
BOJIHBI. Y3JIbl U IyYHOCTH.
BnusiHue rpanui oqHOMEPHOU
cpenbl Ha (POPMUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI ¢ OTKPBITHIMU
Y 3aKPBITBIMU KOHILIAMU. Y CJIIOBUS
00pa30BaHUsl CTOSUUX 3BYKOBBIX
BOJIH B PA3JINYHBIX PE30HATOPAX.
OCHOBHOM TOH U OOEPTOHBI

CTOSTYEH 3BYKOBOW BOJIHBI

Ycmanasnueams 63aumocessu
MEXTy TPOMKOCTBIO 3BYKa U BUJIOM
OCLMJIIOTPaMMBbI; MEX1Y BBICOTON
TOHA (TeMOpPOM 3ByKa) U BUIOM
CTIEKTpa

Onepuposams noHamusamu. CTosidas
BOJIHA, Y3€Jl ¥ ITyYHOCTh CTOSYEH
BOJIHBI, OCHOBHOM TOH M 00EPTOH
CTOSTYEN 3BYKOBOW BOJIHBI.

Ymems 00BACHATH yCIOBUS
00pa30BaHUs CTOSYUX 3BYKOBBIX
BOJIH B Pa3IMYHBIX PE30HATOPAX,
IPUHLIMI JEUCTBUS KAMEPTOHA.
3nams BUIBI TPAHUYHBIX YCIOBU,
$opmyy,
YacTOThl OCHOBHBIX TOHOB H

CBA3BIBAIOIIYIO

00epTOHOB

Cc JUTMHOU pe3oHaropa u
CKOPOCTBIO 3BYKA.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocrenmme 3anaun

0 CTOAYHNX 3BYKOBBIX BOJIHAX
105



2.5.2 W 3y4eHue criekTpa
3ByKa JIMHEWUHOTO
pe3oHaTopa

(MpaKkTHKyM)

OcCHOBHO# TOH U 00€PTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nonamusamu: OCHOBHOM
TOH U 00CPTOHBI CTOSYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTP 3BYKa.

Ymemwb 00bACHATD, Kakast UHPOpMALIHS
COZIEP)KUTCSI CIIEKTPE 3ByKOBOU BOJIHBI,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepst TMHENHBIX
3BYKOBBIX PE30HATOPOB.

Ipumensimo 11 TOTY4YEHUS 3BYKOB
CaMOJIEJIbHBII aKyCTUYECKUI pEe30HATOP
(mpoOupKy, YaCTUYHO 3aIOJIHEHHYIO
BOJION), a JJIs1 IOJTyUEHUs CIIEKTPOB
3BYKOB — IIEPCOHAJIBHBIN KOMITBIOTED

C MUKPO(OHOM UJTU CMapTPOH

C MPEIyCTAaHOBJIEHHBIM TPOrPAMMHBIM
o0ecreyeHueM.

Dopmynuposeamsb TUNIOTEZY O
XapakTepe 3aBUCUMOCTEN YacTOTHI
OCHOBHOT'O TOHA U IIEPBOro 00EpTOHA
3BYKOBOI BOJIHBI OT JITMHBI
pe3oHaTopa.

Cmpoums TuHeapu30BaHHbIE rpaduKu
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3aBUCUMOCTEH 4aCTOThl OCHOBHOTO
TOHA U IEPBOr0 00E€pPTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3IYIITHOTO
cToJI0a B MpOOHUPKE (C y4eTOM
aOCOJIOTHBIX MMOIPENIHOCTEN
U3MEPSIEMbIX (M3UYECKUX BEIIMUNH).
Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN

bu3NYECKUX BETWYHH JIPYT OT APYTa.
HUccnedosams Tpaduku 3aBUCUMOCTEN
4aCTOTHl OCHOBHOTO TOHA M IIEPBOTO
00epTOHa 3ByKOBOU BOJHBI OT BBICOTHI
BO3JIYIITHOT'O CTOJI0a B IPOOUpKeE

U UHmMepnpemupo8anms 3TU rpaduxu.
Onpedensimb CKOPOCTDH 3ByKa B
BO3/IyX€ M0 TpadrkaM 3aBUCUMOCTEM
4aCTOThl OCHOBHOT'O TOHA U IIEPBOTO
00epTOoHa 3ByKOBOU BOJHBI OT BBICOTHI
BO3JIYILIIHOTO CTOJ0a B TPOOUPKE,
OLICHMBATh A0COJIOTHYIO

¥ OTHOCHTEIHHYIO MOTPEITHOCTh

WU3MEPEHHOHN (hM3UYECKOU BEIIMUUHBI
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2.6.1.

N3mepenne nmokazarens
MPEJOMIICHHS
IJIOCKOMNapauieIbHON

IUTACTUHBI (TIPAKTUKYM)

JIyu cBeta. OTpaxeHue
CBETA. 3aKOHBI OTPAKEHUS
CBETa.

[Ipenomiienune cBeTa. 3aKOHBI
IPEJIOMJICHHS CBETA.
AOCOIIIOTHBIN MTOKa3aTellb
PEJIOMJICHUSI.
OTHOCUTENBHBIN TOKA3aTEIb

IMPCIIOMJIICHUA

Onepuposams nouamusmu: Iyd CBETa,
OTpa)X€HHE  CBE€Ta,  MPEIOMIICHUE
cBeTa, a0COIIOTHBINA U OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymems hopmynupoBaTh 3aKOHBI
OTpPa’KEHUSI CBETA, 3aKOHBI
IPEJIOMJIEHUS CBETA, COOMPATh
AKCIEPUMEHTAIBLHYIO YCTAHOBKY.
IIpusooums npumepsbt ONTUYECKUX
SBJICHUH, B KOTOPBIX

HaAOJIIOAAI0TCS

SIBJICHUSI OTPKCHUS U MPEJTOMIICHUS
CBETa.

IIpumensamo 3aKOHBI MPEITOMIICHUS
CBETA.

Cmpoums X011 Ty4den

IIPY MPEJIOMJICHUN CBETA

Ha MMOBEPXHOCTH.

Hccnedosams n3meHeHue
HaIlpaBJICHUS JIy4ya CBETA, 1a/Ial0IEro
Ha OOKOBYIO IOBEPXHOCTb
IJIOCKONapasuIeIbHOM TUIACTUHBI,

B 3aBUCMMOCTH OT yTJla IMaaACHUSA
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2.6.2 V3mepeHue moka3aress
PETOMIICHUS TIPU3MBI
110 MUHUMAJIHbHOMY YTITy
OTKJIOHEHHUS JIA3€PHOTO

ay4da (IpakKTUKYM)

[Ipenomienue cBeta. 3aKOHbI
IIPEJIOMJICHHS CBETA.
AOGCOIIIOTHBIN MTOKa3aTelb
MPEJIOMIICHHUS.
OTHOCUTENBHBIN TOKA3aTEeIb
npenomienus. [Ipuzma.

[Ipenomnsromuii yroy npu3mMbl

U UHmMepnpemupo8ams MOTyYECHHbIC
pe3yJIbTATBHI.

Onpeodensams noKa3aTeib
MPEJIOMIICHHS] MaTepurana
TUIOCKOIAPAJIENbHOM TIACTUHBI,
OLICHUBATh a0COJIOTHYIO

Y OTHOCUTENBHYIO MOIPEIIHOCTh
U3MEPEHHOMN (M3UUECKOM BEIIUUUHBI.
Hcnonvzosams na3epHyIo yKasKy,
JINHEWKY.

Pewams 3agaun Ha IMPCIIOMJICHHUC CBCTA
Onepupoeamb NOHAMUAMU.

IPEJIOMJICHUE CBETA, A0COIIOTHBIN

Y OTHOCUTEJIBHBIN II0KA3aTENb
IIPEIIOMIICHM S, TIPEIOMIIAIOIIUI YT O
IIPU3MBI.

Ymemw paccunTHIBATH MUHUMAJIBHBIN
YTOJI OTKJIOHEHUS JIy4a TPEYrOJIbHOM
PaBHOCTOPOHHEH MPU3MOiA, cOOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpuooums npumepvl ONTUIECKUX
npuOOpPOB, B KOTOPBIX IPUMEHSIOTCS

MMPCIIOMJIAOIINC ITPU3MBI.
109



IIpumensimo 3aKOHBI IPETOMIICHUS
CBETa.

Cmpoumbs X0 Ty4el B TPEYrOJIbHOU
PaBHOCTOPOHHEH MpU3ME B CiIyyae
MPOU3BOJIBHOTO HAMPABIIECHUS MaJICHUS
Jy4a ¥ B CIIy4yae MUHUMAJIBHOTO yIja
OTKJIOHEHHS JIy4a.

Hccneoosamsb 3aBUCUMOCTD yTia
OTKJIOHEHUS JTy4a TPEYroJbHON
PaBHOCTOPOHHEN NMPU3MOU

OT HaIlpaBJIEHUs NAJAIOUIEro Jyda
U UHMepnpemupo8ams MOITYyYECHHbIC
pE3yNbTATHI.

Onpedensims 10 NOTYYEHHOMY
3HAYEHUIO MUHUMAJIBHOTO YIJIa
OTKJIOHEHHS JIy4a TPEYroJbHON
PaBHOCTOPOHHEM ITPU3MOMN
IIOKAa3aTellb MPEJIOMIICHUS MaTeprala
IPU3MBI, OLICHUBATH a0COIOTHYIO

Y OTHOCUTEJIBHYIO NIOTPEIIHOCTD
U3MEPEHHOH (PU3UYECKOM

BCIIMYHUHBI.
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2.7.1.

[Ipumenenue

s dexTa MOJIHOTO
BHYTPEHHETO
OTPAKECHUS

B U3MEPEHUSX (JIEKIIHS)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroyu noJHoro

BHYTPEHHETO OTPAKEHUS

Hcnonvzosams nipusmy,

Ja3epHYI0 YKa3Ky, TPAHCIIOPTHP.
Pewams 3anaum 0 IpeOMIEHNN JTyden
B MIpU3Max

Onepupogams nousmusamMu.: TOJTHOE
BHYTPEHHEE OTpPaXKEHUE, MPEAEIbHbIN
YTOJI TOJTHOTO BHYTPEHHETO
OTPaKECHMS.

Ymems popmynupoBats ycaoBue
BO3HUKHOBEHUS IOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

3name Hopmyity, CBA3BIBAIOILYIO YOI
IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COMIOTHBIMU MOKa3aTeIsIMU
IIPEJIOMIICHUS CPE.

IIpusooums npumepsi IPUPOTHBIX
SBJICHUN U TEXHUYECKUX

YCTPOMCTB, B KOTOPBIX

HaOro1aeTcs

(mpuMeHseTcs) sIBJICHUE

IIOJIHOTO BHYTPEHHETO

OTpPaKECHHS.

Pewamy 3a1aun Ha IOJTHOE BHYTPEHHEE
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OTpaXeHUe
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2.7.2. H3mepeHue
HoKa3aTes
PETOMIICHUS PU3MBbI
C TIOMOIIBIO
HAOJIFOICHHS yIJIa
MOJTHOTO BHYTPEHHETO
OTpakeHUs

(MpaKkTHKyM)

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHsbIN yroJl MOJHOro

BHYTPEHHETO OTPAKEHUS

Onepupogams NOHAMUAMU:
IpeOMJIEHUE CBETa, aOCOIIOTHBIN

Y OTHOCUTEJIBHBIN IT0OKA3aTEIb
IIPETIOMIICHHU S, TIPEIOMIIAIOIIUI YT O
IIPU3MBI, IIOJTHOE BHYTPEHHEE
OTPaKECHUE, PEAEIBHBIA YIOJI
IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS.
Ymemw paccunTBIBATBH YTOJa MOJHOTO
BHYTPEHHETO OTpa)XeHUsi, COOMpPaTh
DKCHEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepst ONTUYECKUX
puOOPOB, B KOTOPBIX TPUMEHSIOTCS
MPETOMIISIFOLINE PU3MBI

Y UCIIOJIB3YETCs SIBIICHUE IOJIHOTO
BHYTPEHHETO OTPAKEHMUSI.

Cmpoumbs X0J1 Ty4ya B TPEYroJIbHON
IIPU3ME C YYETOM BO3MOXKHOTO ITOJTHOTO
BHYTPEHHETO OTPAKECHUS JIyda.
Ilpumenamo 3aKOHBI IPETOMIICHUS
CBETA.

Hccneoosams ycnoBusi, Ipu KOTOPBIX
MO>KHO HAaOJIOAATh MOJIHOE BHYTPEHHEE
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2.8.

[TpoBepka dhopmyIibi
TOHKOM JIMH3BI

C TIOMOIIBIO0 METOA
napajiakca,
IPUMEHEHHOTO

JUTS OIIPENCIICHUS

Cobwuparomue nuH3bl. TOHKas

JINH3Aa. CDOKYCHOG PaCCTOAHUC

1 OIITUYECKAsl CHUJIa TOHKOM JIMH3BI.

3aBUCUMOCTH (POKYCHOTO
paccTosiHHS TOHKOM ceprueckoit

JIMH3bI OT €€ TCOMCTPHUHA

OTpa)X€HUE JIyda, UTyIIEeTO
B TPEYTOJIbHOU MPU3ME

U UHmMepnpemupo8anms MOITyYEHHbIE
pE3yNbTATHI.

Onpedensime OKa3aTellb MPEJTOMIICHUS
MaTepHalia Mpu3Mbl IO U3MEPEHHBIM
napameTpam, IMpu KOTOPHIX HAYMHAET
HAO0JII0IaThCsl TIOJTHOE BHYTPEHHEE
OTpa)KECHHE JIy4ya B IIPU3ME, OLICHUBATH
a0COJIOTHYIO U OTHOCUTEIIBHYIO
MOIPEIHOCTD N3MEPEHHOU
(bU3UYECKON BEIIMUNHBI.
Hcnonvzoeams npusmy,

JA3EPHYI0 YKa3Ky, JTUHEUKY.

Pewamyv 3ana4n 0 NOJTHOM BHYTPEHHEM
OTPAXXEHUH JIyUEH B IIPU3Max
Onepuposams nowsamusamu. JIAH3A,
TOHKas JTMH3a, COOMparoIas JuH3a,
rJIaBHAs ¥ MOOOYHAS ONTHUYECKas OCh,
doxyc, POoKyCHOE pacCTOsIHUE,
dboxanpHas MIOCKOCTh, ONTHYECKas

cuiia, MONepeYHOC YBCINICHHUC,
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IOJIOKEHUS
HU300pakeHUs

(TIpaKkTUKYM)

Y OTHOCUTEJBHOTO MTOKA3aTeNs
npenomieHus. PopMyia TOHKOU
JIMH3bI. Y BEJIIMYEHUE, 1TaBAEMOE

nuH30M. [Tapamnake

napasuIaxc.
Ymems 0OBACHITH CYITHOCTD
napa’suiakca, 3aluchbiBaTh GOpMydy,
BBIPAXKAIOIIYIO 3aBUCIMOCTh
(hOKYCHOI'0 pacCTOSIHUSI TOHKOU
chepruuecKoil JIMH3HI OT €€
T€OMETPUHU U OTHOCUTEIIHHOTO
TIOKA3aTels MPEIIOMIICHHS, a TAKKe
dbopmyIly TOHKOU JIMH3BI, COOUPAThH
IKCMEPUMEHTATBHYIO YCTAaHOBKY.
IIpusooums npumepsl mapaniakca,
ONITHYECKHUX MPUOOPOB, B KOTOPBIX
NPUMEHSIOTCSI COOMPAIONTNE JTUH3HI.
Ilpumensams HopmMyTy TOHKOU
JIVH3BIL.

Cmpoumbs X0l pa3IUYHbBIX JIydei

B TOHKOHM coOuparomiei JInH3e.
Hccnedosamsb BOBMOKHOCTD
npuMeHeHus >¢¢dekra napamiakca
JUTS OTIPEJICIICHNUS TTOJIOKEHUS
M300paXeHUs UICTOUYHHUKA CBETA

C MaJIOM CBETUMOCTHIO, MTOJTy4YEHHOTO

C TIOMOIIIbIO COOMPAIOIIEH JTNH3BI
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U UHmMepnpemuposams TOTyUYCHHBIC
pe3yJIbTATBHI.

Onpeoenamo dbokycHoe
pacCcTOsIHME COOMPAIOIIEH JIMH3BI
Ha OCHOBaHUHU pe3yJIbTaToB
AKCTIEPUMEHTOB

10 HAOJTIOJICHUIO TIapajllakca
HN300paXeHUs TOUYEYHOTO UCTOYHUKA
CBETa, OIICHUBATh a0COIIOTHYIO

1 OTHOCUTEBHYIO MOTPEIIHOCTh
U3MEPEHHON (DM3NYSCKOW BEITUIMHBI.
Hcnonvzosams cOOMPAIOUTYIO JTUH3Y,
ONTUYECKYIO CKaMbIO.

Pewamos 3anaun Ha TOHKHE

co6npa}0m1/Ie JIMH3bI

2.9. MUsmepenue poxycHOTO 2 PacceuBaroniue TuH3HIL. Onepuposams nouamusamu. JIAH3A,
paccTosHUs Tonkas mnH3a. POKyCcHOE TOHKasl JIMH3a, PACCEUBAIOILAS
paccenBaroICH JIMH3bI pacCTOSIHUE U ONTHYECKasl CHUJIa JIMH3a, MHUMBIH UCTOYHUK CBETA,
(IpaKkTUKyM) TOHKOM JuH3bl. DOopMyIia TOHKOU MHHMOE U300paKeHue.

JIVH3BI. Ymemuw 3anuceiBaTh GOPMYITy TOHKOK
XoJ yya, IpoLIEIIEero JUH3Y JIMH3BI JIJ1S1 CITy4asli paccerBaromieit
1OJi MPOU3BOJIbHBIM YTJIOM JIMH3BI, COOUPATh

K €€ I'JIJaBHOM OITUYECKOM OCH. 9KCIICPUMCHTAJIbHYIO
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YCTaHOBKY, OJIy4aTh AEUCTBUTEIBHOE
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[TocTpoenune n300paKeHU TOUKHU
51 OoTpe3Ka IPSMOM B
coOMparoNUX ¥ PaCCEUBAIOIINX
JIMH3aX

U UX CUCTEMax

M300paKEHHE B PACCEUBAIOIICH JTMH3E
MyTEM CO3/IaHUS C TOMOIIBIO
cobuparorei TMH36I MHIMOTO
MCTOYHUKA JIJISI PACCEUBAIOIIEH JTMH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSIOTCS
pacceuBarolIie JIUH3bI U CUCTEMBI JTUH3.
Ilpumensamos GopMyy TOHKOM JIMH3bBI
CJy4as paCCEeUBAIOIIEH JIMH3BI.
Cmpoumsb X011 pa3IuYHbIX JIydeu

B TOHKOM pacCEeuBarolleu JIMH3E,
U300paKEHUE TOUKU U OTpe3Ka
psIMOM B cOOMparonnx u
paccenBaOIIMX JUH3aX U UX
CUCTEMAX.

Hccneoosams xon nyuen

4yepe3 pacCcerBaoONIyI0 JIMH3Y,

a TaKXKe B CUCTEME,

COCTOSILIEN

13 coOuparolieit u paccenBaronieit
JIMH3 TIPU UX Pa3IMIHOM B3aHMHOM
PaCIOJIOKEHUU U UHMEPNPEMUPOBATND

IMOJTYUYCHHBIC PC3YyJIbTATHI.
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Onpeoenams HOKYCHOE PACCTOSHHE
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pacceunBaroIIek JIMH3bI Ha
OCHOBAaHHH PE3yJIbTaTOB
HKCIIEPUMEHTOB TI10:

1) HabmroaeHuI0
JEHCTBUTEIHLHOTO N300paKEHNS,
JIaBa€MOTO PacCeUBaIOIICH
JIMH30M;

2) HAOTIOJICHUIO PACXOISIIETOCS
CBETOBOTO ITy4YKa, 00pa30BaHHOTO
paccenBaroIei JUH30M; OLICHUBATh
aOCOJIFOTHYIO U OTHOCHUTEJIBbHYIO
IIOTPEIIHOCTh U3MEPEHHOU
(bU3MYECKON BEIMYUHBI.
Hcnonvzosams coOUparoIyro

U pacCcerBarolylo JIUH3Y,
ONTHYECKYIO CKaMBIO.

Pewams 3anaum Ha TOHKHE

PpacCCUuBarOMEC JIMH3bI
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2.10 OmnpeneneHue AJIUHBI
BOJIHBI JIA3€PHOTO
W3JIYUYEHUS C TTOMOIIIBIO
cxeMsl FOnTa

(TpaKTHUKYM)

Nurtepdepenmus ceera.
KorepeHTHBIC HCTOYHHKH.
Vcnosust HaOMIOIEHNS
MaKCUMyMOB U MUHUMYMOB

B MHTEpPHEPEHITMOHHON KapTHUHE

OT IBYX KOI'CPCHTHBIX NCTOYHHUKOB.

Onepuposams NOHAMUAMU:
uHTepepeHus, nuTephepeHIIMOHHAS
KapTHHA, KOT€PEHTHBIE HCTOYHUKH,
uHTEpPPEPECHIIMOHHAS CXeMa, CXemMa

IOnra.

Ymempw 3anuceiBaTh yCIOBUS
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HpI/IMepLI KIIACCUYCCKHUX

UHTEPPEPEHIIMOHHBIX CXEM

HaO0JII0ICHHS] MAaKCHUMYMOB

U MUHHUMYMOB B
uHTEep(HEePEHIIMOHHOM KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB,
coOupaTh

IKCMEPUMEHTATBHYIO YCTAaHOBKY.
IIpusooums npumepsit IPUPOIHBIX
SIBIICHUI M TEXHHUYECKUX
YCTPOMCTB, B KOTOPBIX
HaOJIr01a€TCs

(MpuUMeHsIeTCs) SIBJICHHE
UHTEPPEPEHIINH.

Ipumenamo ycioBusi HaOIIOICHUS
MaKCHMyMOB U MUHUMYMOB

B UHTep(EPEHIIMOHHOMN KapTHHE.
Cmpoums X011 «Iy4de» u

MOKa3bIBaTh HA HEl Pa3HOCTb XO/Ja

B nHTepdepeHmonHon cxeme FOnra.

Dopmynuposeams TUIIOTE3Y O BUIE
UHTEPPEPEHIIMOHHON KAPTUHBI
IIPU PA3JIUYHBIX T€OMETPUYECKUX
napamerpax cxemsl FOHra.

Uccneoosams nHTEPPEPEHIIMOHHYIO
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KapTUHY NpU HAOIIOJEHUU
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Hroro no paznemny

Pasznen 3. KBanToBasi pusuka.

19

UHTEPPEPEHIINH C TIOMOIIBIO CXEMbI
IOunra u unmepnpemuposams
MIOJTyYEHHBIC PE3yIbTATHI.
Onpedensime JUIUHY BOJHBI CBETA
1o pe3ysibTaTaM HaOJII0ICHUS
UHTEPPEPEHIITMOHHON KapTHUHBI

¢ moMoIbio cxeMbl FOHra, o1ieHUBaTh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTD U3MEPEHHOU
(U3UYECKON BEIMYHHBI.
Hcnonvzoeams na3epHyro yKasKy,
PYJIETKY, a Takke (HOIbry,

OyJnaBKu

N HUTKY UL pCaJIn3alliid CXCMBbI IOmnra.

Pewams 3a1auu Ha

JIBYXBOJIHOBYIO HHTEP(PEPEHIINIO
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3.1.

N3ydenune cnekrpa
CBETa Pa3TMYHBIX
HCTOYHHUKOB

C IIOMOIIBIO

T (paKIMOHHOM

pemeTky (IpakTUKyM)

Hudpakuus ceTa.
JludpakinoHHas peIieTKa.
VcioBue HaOMIOAEHNS TTIaBHBIX
MaKCHMYMOB IIpH TTaJICHUH
MOHOXPOMATHYECKOTO CBETa

Ha IUPPAKIUOHHYIO PEIIETKY.

Onepuposams NOHAMUAMU.:
mudpakiys, TudpakMOHHas peleTKa,
(GOTOH, YPOBEHb YHEPTUU aTOMA,
U3Jy4eHHUE U MOTJoleHne PoToHa,
CHEKTpP U3IyUYEHUs, CIEKTPOCKOII.

Ymems 3anuceIBaTh yCIOBUSA
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N3nydyeHne u noriaomeHne
(hOTOHOB TIpH TIEPEX0JIe aTOMa
C OJIHOTO YPOBHS DHEPTUH

Ha JIpyrou. Buasl ciekTpos.

CnekTpockorn

HAOJIIOICHUSI TJIAaBHBIX
Tu(PAKIIMOHHBIX MAKCUMYMOB TIPH
MaJiecHU MOHOXPOMATHUYECKOTO CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY, YCIOBUS
W3JIy4YEHUS U MOrIoEeHus] OTOHOB
IIPU NIEPEXOJIE aTOMa C OAHOTO YPOBHS
DHEPTUU Ha APYTrou, coOnpaTh
AKCTIEPUMEHTATILHYIO YCTAaHOBKY.
Ilpuseooums npumepvl TMHEWUYATHIX,
MOJIOCATHIX U CIUIOIIHBIX CIIEKTPOB
U3JIy4YEHU S, TEXHUUECKUX

YCTPOMCTB, B KOTOPBIX

MPUMEHSIIOTCS] U3TTyUYECHUS C
pa3IMYHBIMHA BUJAMU CIIEKTPOB.
Ipumernsmo ycinoBusi HAOIIOIEHUS
TJIaBHBIX TUPPAKITTOHHBIX
MaKCUMYMOB TIPH MMaICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PaKIUOHHYIO PEIIETKY.
Cmpoums X011 «ITyden»

MIpU UX HOPMAJIBHOM HaJeHUU

Ha TU(PaKIUOHHYIO PEHIETKY

Y TIOKa3bIBaTh HA HEW PAa3HOCTh XO/JIa.

Dopmynruposams TUNIOTE3Y O BUAE
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CIEKTPOB M3JTy4YE€HUS] UCTOUYHUKOB
CBETA Pa3HOU NPHUPOIBI.
HUccneoosams ONITUYECKUE CIIEKTPbI
U3ITy4YEeHHs] HCTOYHUKOB CBETA
pPa3HOU NPUPOABI U
UHmMepnpemuposams NOJTy4eHHbIE
pPE3yJIbTATHI.

Onpedensime JJIMHBI BOJH U3TyUYEHUS
pa3IUYHBIX UICTOYHUKOB

10 pe3yJibTaTaM HaOII0ACHUS

TG PaKIIMOHHON KapTUHBI,
JaBaeMoil TUGpaKkIIMOHHON pelIeTKOM,
OLIEHUBATh A0COTIOTHYIO

Y OTHOCUTEJIBHYIO NIOTPEIIHOCTD
U3MEpPEHHOHN (U3HUeCcKOn

BEJIMYMHBI.

Hcnonvzosams nudpakinoHHYIO
penieTky, hoHaph ¢ JaMIon
HaKaJIWBaHUsI, CBETOANOIHBIN
(dboHapb, razopazpsaAHYIO JIaMIly,
nuadparmy, MEpHYIO JICHTY.
Pewams 3amaun o majeHun cBeTa
Pa3IMYHOrO CHEKTPAIBHOIO

cocTaBa Ha TU(PPaKIIMOHHYIO



peleTKy
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3.2.

Uccnenosanue
3aBHCHUMOCTH
WHTSHCUBHOCTH
CBEUCHMS CBETOAHNOIA
OT CHJIbI TPOTEKAIOIIETO
4yepes Hero Toka

(MpaKkTHKyM)

CBGTOI[I/IOI[, HNHTCHCHUBHOCTD

U3ITydeHusi, POTOH, DIIEKTPOH

Onepuposams nOHAMUAMU. CBETOIUON,
Pp-n-NEepexo/l, AIEKTPOH, IbIpKa, (POTOH,
WHTEHCUBHOCTD U3ITy4YEHHUS.

Ymemwb 0OBACHATD B yHPOIIEHHOM BHUJIE
IIPUHLIAI IEUCTBUSA CBETOANOA,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

1Ipusooums npumepsi IPUMEHEHUS
CBETO/IMOJIOB B OBITY U B TEXHUKE.
Dopmynuposeams TUNIOTEZY O
XapaKkTepe 3aBUCUMOCTH
MHTEHCUBHOCTH U3JIy4YECHHs CBETOINOAA
OT CHJIBI IPOTEKAIOLIEr0 YEPE3 HETO
TOKaA.

Hccneoosams 3aBUCUMOCTD
MHTEHCUBHOCTHU U3ITy4YEHHs CBETOIMOAA
OT CHJIbI TPOTEKAIOLIErO YEPE3 HETO
TOKA U UHMepPnpemuposams
MOJIyYCHHBIE PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTHU
MHTEHCUBHOCTHU U3JTy4YEHHs CBETOIMOAA
OT CUJIBI IPOTEKAIOIIEr0 YeEPe3 HEro

TOKa (C y4eTOM aOCOJIFOTHBIX
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3.3.

Habmronenue
U30MpaTeIIbHOCTH
BHYTPEHHETO
dotorddexra k prHE
BOJIHBI CBETA

(MpaKkTHKyM)

CBeTo10,1, ”YHTEHCUBHOCTH
U3JTydeHHsl, POTOH, SJECKTPOH.
DHeprus 1 UMIyYJIbC POTOHA.
dotorpdekT. 3aK0oHBI
dboToaddekra. YpaBHeHHE
OuHmTelHa 1 Gorodddekra.

«Kpacnas rpanuna» gporosddexra

MOTPENTHOCTEN U3MEPSIEMBIX
(bU3HYEeCKUX BEIIUYWH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN

(GU3NYEeCKUX BEIIMYWH JAPYT OT ApyTa.
Onpedensime XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTHU U3ITy4YECHHSI CBETOIMOAA
OT CHJIBI MPOTEKAIOIIETr0 Yepe3 HeTo
TOKaA.

Hcnonvzoeams CBETOINO, TIOKCMETP
(v cmapTdhOH ¢ AATYUKOM
OCBEIIIEHHOCTH ), JTA0OPaTOPHBIN OJIOK
nuTaHus (WM UICTOYHUK MTOCTOSTHHOTO
HAIPsHKCHUS, peOCTaT U MYJIbLTUMET))
Onepuposams nNOHAMUAMU. CBETOUO,
Pp-n-TIepeXo/l, MIEKTPOH, JbIpKa, (OTOH,
WHTEHCUBHOCTD U3ITy4YCHHUS,
dboTorpdexT (BHEUTHUN U BHYTPEHHHUI ),
(bOTOTOK, «KpacHasi TPAHUIIA»
dboToaddexra.

Ymems 0OBACHATH B YIIPOIIIEHHOM BU/IE

MIPUHIINAT IEUCTBUS CBETOAMO/IA,
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bopMyIMpPOBATH 3aKOHBI
dboToaddekra, 3aUChIBaTh YpaBHEHUE
OuiHmTenHa ana Gporoaddexra u
opmyiry

JUISL «KPACHOMW TPAHULIBD)
dotorddexra, cobupaTth
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepvl IPUMEHEHUS
CBETO/IMOJIOB B OBITY M B TEXHUKE.
Ipumensamo 3axonbl hoToddPexra,
ypaBHEHUE DUHIITEHHA

st pororddexra, hopmyy

TSl «KpacHOM TpaHuIley portorddekra.
Dopmynuposams TUTIOTE3Y

00 yCIIOBUSX BOBHUKHOBEHUS
BHyTpeHHeTo (hoTodPdekTa

IPY MaJICHUH HAa CBETONO/T

CBETOBBIX BOJIH Pa3HOM JIJTMHBI.
Uccneoosams siBieHNE BOZHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOIHO/IE,
W3Y4YUB 3aBUCUMOCTH CHIIBI ()OTOTOKA
B OCBEIIAEMOM CBETOJIUO/IC

OT HAIIPsAKCHUA Ha APYT'OM CBCTOAHO/C,
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BBITIOJIHAIOIIEM POJIb UICTOYHUKA CBETA
U UHmMepnpemupo8ams NOTyUYCHHbIC
pE3yIbTaTHI.

Onpeodenamb yCI0BUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIAEMOM CBETOIHO/IE
(TOK BO3HMKAET TOJBKO MPU OCBEILICHUHN
€ro CBETOAMOI0M C JJIMHOMN BOJIHBI,
MEHBIIEH WIX PABHOU JIMHE BOJIHBI,

Ha KOTOPYIO pPacCUUTaH

OCBEIIAEMbIN CBETOJMO/).
Hcnonvzosams CBETOIUOBI Pa3HBIX
LBETOB (KpacHBIE, 3€JICHbIE U CUHHUE),
71abopaTOpHBIN OJOK MTUTAHUS,
MYJIbTUMETP.

Pewamw 3anaun Ha poTodPdekT

Hroro no pazneny 5
OBLLIEE KOJIMYECTBO 34
YACOB IIO [TPOT'PAMME
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