Beimucka n3z OOII COO

MHHHUCTEPCTBO NPOCBEIIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanust HoBocuOupckoi odjsacTu

JlemapramenT oOpaszoBanusi M3puu ropoaa Hosocubupcka
MAOY I'nmua3zus Ne 8

PABOYASI IPOTPAMMA KYPCA BHEYPOUYHOM JAEATEJIBHOCTU
OcHoBBI pU3MYECKOTr0 IKCIIEPUMEHTA
s odoyyawmmxcs 10-11-x kiaccoB

HOACHUMTEJ/IbBHAA 3AIIMCKA

Hacrosimas pabouast mporpaMMa Kypca BHEYPOUHOU AesTeNbHOCTH «OCHOBBI
($u3NYECKOT0 HKCIEPUMEHTay (Jlajee — MmporpaMmMa) pazpaboTaHa B COOTBETCTBHUHU C
TpeOOBaHMUsIMU (eepaIbHOIO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa
cpennero o6iiero obpasoBanus (manee — ®I'OC COO) [1, 2] u HanpaBicHa Ha
opranuzanuio oOydeHus B (PU3MKO-MAaTEMaTHUYECKOM Mpoduie B COOTBETCTBHUHU C
TpeOoBaHUsIMU (eaepaibHOM 00pa30BaTeIbHOM MPOrpaMMbl  CPEJHEro OOIIEero
obpazoBanus (POII COO) [3].

Peanuzauus mporpaMmbl MOKET COJIEHCTBOBATH JOCTUKEHUIO O0YyYaAIOIIMMUCS
miaHupyembix  pe3ynbTaToB  ocBoeHuss @DOII COO, pa3BUTHIO JTUYHOCTH
oOyuaromuxcs, (pOPMHUPOBAHUIO U YAOBIETBOPEHUIO HX COLHMAIBHO 3HAUYMMBIX
MHTEPECOB M TOTPEOHOCTEH, camopeanu3alud OO0Yy4YarolUXCS Yepe3 ydacTHE BO
BHEYpPOUHOI nesiTenbHOCTH. OAHON M3 BO3MOXKHBIX (DOPM peamu3aluu MpOorpaMMbl
ABIgeTCS  KpyXKok. Ilporpamma MoKeT peanu30oBbIBaTbCA  00pa30BATENbHOMN
OpraHu3alMed CcaMOCTOATEIbHO JMOO Ha OCHOBE B3aUMOJCIHCTBUS C APYTUMHU
OpraHU3alMsIMU, OCYLIECTBIIIOIKUMU 00pPa30BaTENbHYIO 1€ATEIbHOCTb.

[Iporpamma Kypca BHEYpOUHOM nesaTenbHOCTH «OCHOBBI (HDU3UYECKOTO
DKCIIEpUMEHTa» TpeAaHazHaueHa s peanusanuu B 10-11 kiaccax m HampaBieHa
Ha  JIOCTUKEHUE  COOTBETCTBYIOIIUX  pPE3yJbTaTOB,  CHOPMYIHPOBAHHBIX B
benepanbHO paboyeil mporpaMme o yueOHomy npeamety «Puznka» (yriayOaeHHbIN
YPOBEHb).

[Tpu uzyyenuu (Hpu3uKy Ha YrIIyOJIEHHOM YPOBHE peai3alusi STUX MPHUHIIUIIOB
0a3upyeTcsi Ha HCIOJIb30BAHUM CAMOCTOSATEIBLHOTO YYEHHUYECKOrOo 3KCIEPHUMEHTa,
BKJIIOYAIOIIET0, B TOM 4YHCle, paboThl (Quznueckoro npakrtukyma. [Ipu sTtom mon
paboTamMH MpakTUKyMa TOHUMAETCSI CaMOCTOSATEIbHOE HCCIEA0BaHUE, KOTOPOe

MPOBOJUTCS 1O PYKOBOJACTBY CBEPHYTOro, 0OOOIIEHHOr0 BHJa 0Oe€3 MOIIaroBOi



UHCTPYKIMU. B pe3ynbrare obecnieunBaeTcsi OBIa/IEHUE 00YYaIOIMMUCS YMEHUSIMHU
IIPOBOJUTH NPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIIE0BATh B3AMMHBIE 3aBUCUMOCTH
NBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBISATH MOCTAHOBKY OIBITOB IO MPOBEPKE
NpEJIOKEHHBIX TUIIOTE3. Bce 3TO cmocoOCTBYET MOCTHXKEHUIO OJHON M3 OCHOBHBIX
nesneil u3yueHus (U3MKA Ha YPOBHE CpEAHEro o0miero oOpa3oBaHUsI — OBJIAJECHUIO
OOyYaIOIIMMHUCS METOJIaMU  CaMOCTOSATEIBHOTO IUIAHUPOBAHUST M MPOBEICHMUS
(bu3NYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIIPETAMU WH()OPMALIUHU, OTIPEICTICHHS

AJOCTOBCPHOCTH ITIOJIYUYCHHOI'O pC3yJjibTara.

AKTyaJIbHOCTh pEAIU3allUd JAHHOM NPOrpaMMbl OINPEAEIAETCS TEM, YTO
€€ OCBOGHME IO3BOJIAET OOydalolMMCS Ha MPAKTUKE  O3HAKOMUTHCS C
Pa3IMYHBIMU  (PU3MYECKUMH SIBICHUSIMH, JKCHEPUMEHTAIbHO H3YyYUTh pa3IUYHbIC
(du3nUecKue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUUYECKHE 3HAHUSA, PA3BUTH
UMEIOIINECS] M TPHOOPECTH HOBBIE NMPAKTHUECKUE YMEHUS M HAaBBIKM B 00J1acTh
IUTAHUPOBAHMUS, MOATOTOBKH, IPOBEICHUS, aHAIN3a U MHTEPIPETallMi (PU3NIECKOTO
DKCIIEPUMEHTA.

[Iporpamma naer oOydarOIIMMCS BO3MOKHOCTb MHPHOOPECTH MPaKTUUYECKUN
OIIBIT pabOTHI C 1a0OPATOPHBIM O0OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU MTPUEMAMU
UCCIIEIOBATENILCKOM  JIEATENbHOCTH HAYMHAIOUIETO  (PU3MKa-3KCIIEPUMEHTATOpa,
c(OpMUPOBATH HABBIKK OLIEHKH MOTPEUIHOCTEHN pe3yabTaTOB U3MEPEHUS (PUZNUECKUX
BenuuuH. Peanuzamnus nporpaMMmbl  CO3JAa€T  yClOBUA Uil (POPMUPOBaHUS
y 00y4YarmMXcsd HECTaHJAPTHOTO KPEATUBHOTO MBIIIJIEHUS, COJIEUCTBYET PA3BUTHIO
UHAMBUIYAIBHOCTH  CYXXIEHUH, (opMHpOBaHHIO  KyJIbTyphl  OOOCHOBAaHHUS
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €T0 BBHIPAYKEHUSI.

[Iporpamma MoskeT OBITH BOCTpeOOBaHA OOYYAIOIIMMHUCS, KOTOPHIE HMEIOT
MHTEPEC U MOTUBALIMIO K YIIIyOJICHHOMY U3YUYEHUIO (DU3UKHU U MATEMATHKHU, TOTOBSITCS
K YYaCTHIO B OJTUMITUAJaX IIKOJIBHUKOB IO (PU3UKE, B paMKaxX KOTOPBIX MPEAYCMOTPEH
MIPAKTUYECKUN TYP.

[TporpamMMma mpecieayeT He TOJIBKO 00Opa3oBaTelibHbIe, HO U BOCIHUTATEIbHBIC
LEIH, ITOCKOJIBKY COOTBETCTBYET UJEE SKOJOTM3alMu W HJAEe NPUKIATHOU
HaIpaBJICHHOCTHU, KOTOpbIE, B YMCIIE APYTUX HJIEH, TOJOXKEHbl B OCHOBY Kypca
¢busuku, nzydaemoro Ha crynenu COO.

BapuaHnTtsl peajiu3anuu nporpammbl 1 GopMbl IPOBEICHUS 3aAHATHI

Peanuzamuss mnporpamMmbl MpeAnosiaraeT CoOYETaHHE pPa3dUyYHbIX  (popm
rpynmnoBoil paboThl (CiayllaHWE JEKIHM, TUCKYCCHsl, MOHTaX SKCIEPUMEHTAIbHBIX

YCTaHOBOK, NMPOBEACHUE PUINYECKUX U3MEPEHUH 1O PYyKOBOJCTBOM IPEMNO 1aBaTeIs)
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U UHAUBUIYaTbHOM paOOThl (BBIIOJHEHUE CAMOCTOSITENbHBIX pabOT U padoT
IpakTHUKyMa, 00pabOTKa M MHTEpHpeTaIs pe3yabTaToB (PU3NUECKUX H3MEpPEHUM).
Hcnonb3zoBanue Takux GopM pabOThl TOMOTAET Pa3BUBATh Y OOYYAIOIINXCS, C OJTHOM
CTOPOHBI, HAaBBIKM BOCHPUATHS HOBOM HH(MOpPMALMK TpPU Ppa3TUYHBIX GdopMax
€€ MoJaun, a ¢ APYroid CTOPOHBI — AKTUBHOCTb, CAMOCTOSITEIbHOCTh U TBOPUYECKOE

Havaino. B oejiaoM pcean3alusa ﬂaHHOﬁ IMporpaMmbl  JOJDKHA ITOJIOKHUTCIIBHO

CKa3bIBaThCsl KaK Ha aKTyaJlW3allud 3HAHUIM, YMEHMH M HaBBIKOB OOYYaroIIMXCs
B paMKax UX IpeanpodeccnoHalbHON TEXHOJOTHYECKONW (MHKEHEPHOW) OITOTOBKH,
TaK U Ha COIUAIIBHOM (POPMUPOBAHUU JIUYHOCTH O0YUAIOLTUXCA.

[Tporpamma Kypca paccunTana Ha 68 4acoB, B paMKax KOTOPBIX MIPETyCMOTPEHBI
Takue Gopmbl padboT, KaK JIEKIIMH, CAMOCTOATEIbHBIE PA00OThl U paObOThI MPAKTUKYMA.
B xoxe camocTosTenbHBIX pabOT oOydaromuecs I0J KOHTPOJEM MpernoaaBaTes
3aKpEIUISIOT HOBbIE 3HAHUS, OTPadaThIBAIOT ONPE/ICIICHHbIC YMEHUS U HaBbIKU. PaboTbI
OpAaKTUKyMa  IOJpPa3yMEBalOT  CAMOCTOSITEIbHOE  pEUIeHHE  O0YyYaroIUMUCS
HKCIIEPUMEHTAJIBbHBIX (PU3HUECKHUX 33/1a4. TeMaTruka padoT NpakTUKyMa U MOPSIIOK MX
CJICIOBAHUSI COOTBETCTBYIOT CTPYKTYpE TEMATHUECKOrO IUIaHUpPOBaHUS (enepanbHON
paboueli mporpaMMel 1o yueoHomy npeamery «Dusnkay (yriyOJieHHbIA YPOBEHB).

[TporpaMMa paccuMTaHa Ha peaqu3alli0 B TEUYEHHUE ABYX JIET OOyueHUs B
10-11 xaccax mpu MPOBEICHUH 3aHATHI OJWH pa3 B HEACITIO 00beMOM | gac Kaxoe.
[Io ycMOTpeHHIO yuuTensi MOPSIOK CIAEAOBAHUS 3aHATHA MOXET ObITh M3MEHEH, a
HEKOTOPbIE MOTYT OBITh UCKITIOUYEHBI.

JlommyckaeTcs pead3aliysi YaCTH MPOrpaMMbl B TEYEHHE OJTHOTO Y4eOHOTro roja —
JU1s1 oOyvaromuxcst ToJbko 10-ro uinu tonbko 11-ro kimacca. OmHAKO B 3TOM ciydae
npu pabore ¢ oOywaromuMmucs 11-ro kjacca peKOMEHAYETCS HAUWHATh U3JI0KEHHE
y4eOHOro Marepuaiga C TpPOBEICHUSA 3aHATUI, HANpaBIEHHBIX Ha OCBOEHUE
O0OYYarOIIMMUCS OCHOBHBIX ITPHUEMOB U METOJI0B 00PabOTKH PE3yNbTaTOB (PU3UIECKUX
U3MEPECHUN M OLEHKW morpemHocteii. s atoro pekomenmyercs: 1) mposectu B
kiacce 3aHsATus Ne 1, Ne 3 u Ne 5 u3 mporpammer 10-ro knacca; 2) 3aaath Ha JI0M
BbInoaHeHKE 3aaanmii Ne 2, Ne 4 u Ne 6 u3 iporpammer 10-ro kiacca; 3) B JajibHeHIIIEM
cienoBaTe nporpamMme l1-ro kmacca, UCKIIIOUMB M3 HEE, IO YCMOTPEHUIO YUUTENS,
Kakue-m0o0 Tpu 3aHsaTus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moskHO Takke ocBoeHue o0yuaromumucs 11-ro kinacca noiaHoi nporpamMmsl
IIPU YCJIOBUM MPOBEJICHUS 3aHATUH JIBa pa3a B HEIEN0 00beMOM 2 yaca Kax/joe.

Psan paGoT mnpakTHkymMa (Ha YCMOTpPEHHE YYHUTENs) MOXKET ObITh 3ajaH
oOyyarolmuMcsi Ha JIOM JUIsl CaMOCTOSITEJIbHOTO BBIIOJHEHUS C IOCIEIYIOIIUM

KOHTPOJIEM U 00CYK/I€HHEM MOJTYyYEHHBIX PE3YJIbTATOB.



B3aumocssass ¢ genepanbHOi padoyeil NPOrpaMMoil BOCIIMTAHUSA
[Iporpamma pa3spaboTtaHa ¢ y4eToM peKOMEHIaIui QeaepanbHO paboueit
POTPaMMBbI BOCIIUTaHUS. B 4acTHOCTH, OHA YYHUTHIBAET IICUXOJIOTO-TIEIarOTUYECKIE

0COOCHHOCTH COOTBETCTBYIOIICH BO3pACTHON KaTErOPUH 00yUYaIOITHXCA.

[IporpamMmma COOTBETCTBYET TakuM ILEJIIM BOCHUTaHUSA OOyYaroluxcs,
KaK pa3BUTHE JINYHOCTH, CO3/IaHUE YCIOBHUM JUIsl CAMOOIIPEIETICHUS U COLIMATIN3aLIUU.

[Iporpamma  CONEHCTBYET pPEIIEHUIO CIEAYIOIIMX  3aJad  BOCIMTaHUS
OOyYaromuxcsi: yCBOGHHE 3HAaHWUH, HOPM, JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,
TpaauLni, KOTOPbIE BRIPAOOTAIO POCCHIICKOE 00IECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHOLICHMH K OTHM  HOpPMaM, IIEHHOCTSIM; IPHOOpETeHHE
COOTBETCTBYIOILIEI'O 3TUM HOpMaM, IEHHOCTSM, TPAIULUSAM COLIMOKYJIBTYPHOIO OIIbITa

MOBE/ICHUS, OOILEHUS, MEKIMYHOCTHBIX M COLMAJIBHBIX OTHOUICHUM, MPUMEHEHUS
MONMYYCHHBIX  3HAHWM,  JOCTM)KEHHWE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
o011eo0pa3oBarebHOM mporpammel o ¢usuke B cootBeTcTBUU ¢ PI'OC COO.

[TporpaMma COOTBETCTBYET CIEAYIOIIMM OCHOBHBIM HAIIPABICHUSM BOCITUTAHUSL.

1) TpynoBoe BoCHHUTaHHE — BOCIHTAaHHE YBXKCHHS K TPYAY, TPYISIIUMCA,
pe3ynbrataM TpyJda (CBOEro M JApyTruUx JIIOJei), OpUEHTalMs Ha TPYIOBYIO
JIeSITEIbHOCT, MOJTy4YeHue npodeccun, JUYHOCTHOE CaMOBBIpaKEHUE
B TPOAYKTMBHOM, HPABCTBEHHO JIOCTOWHOM TpyJ€ B POCCHICKOM OOIIECTBE,
JOCTMKEHHUE BBIIAIONINXCS PE3yabTaTOB B MPOGECCHOHATBHON NIeATEIHHOCTH.
[leneBbIMU OpUEHTHpPAMU SIBISAIOTCA: (POPMHpPOBAHME OCO3HAHHOW T'OTOBHOCTU K
MOJIYYCHUIO TMPOQPECCHOHAIIBHOTO 00pa30BaHUs, HENMPEPHIBHOMY OO0pa30BaHUIO B
TEYEHUE >KU3HU KaK YCIOBHUIO YCIEIIHONW Npo(ecCHOHAaIbHONM M OOIIECTBEHHOM
NeATEIbHOCTH; TOHMMaHWe cnenupukd camooOpa3zoBaHud M TpodhecCHOHATbHOU
CaMOIIOATOTOBKH B WH(OPMAIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIECTBE,
TOTOBHOCTH YUHUTHCS U TPYJIUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHPOBAHHOCTH HA
OCO3HAHHBIA BBIOOP cdepsl TpodecCHOHATBFHON  TPYAOBOM  JEATEIHLHOCTH B
POCCHUIICKOM OOIIIECTBE C YYETOM JIMYHBIX )KHU3HEHHBIX TUTAHOB, MOTpEeOHOCTEH CBOCH
CeMbH, 00IIIeCTBa.

2) DKoyioruueckoe BocmuTaHue — (OPMHUPOBAHHE IKOJIOTUUECKOU KYIBTYPHI,
OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K MPUPOJIE, OKPYKAIOIIEH cpelie Ha OCHOBE
POCCHUICKHMX TPaJAWIMOHHBIX JYXOBHBIX IICHHOCTEH, HABBIKOB OXpPAaHBI, 3allUTHI,
BOCCTAHOBJICHHSI TIPUPOBI, OKpYyKatomeld cpenasl. L[eneBsIM OpUEHTHPOM SBISIETCS

OCO3HAaHUC HGO6XOI[I/IMOCTI/I IMPUMCHCHUA 3HAHUA CCTCCTBCHHBIX U COIMMAJIBHBIX HAYK



JUISL  pa3yMHOTo, OEpeXIMBOrO MPHUPOAOIONIB30BaHUA B OBITY, OOIIECTBEHHOM
HPOCTPAHCTBE.
3) LleHHOCTH HAYYHOTO MTO3HAHUS — BOCIIUTAHUE CTPEMJICHUS K IIO3HAHUIO Ce0sI

U JIpYTUX JIOAEH, TMpUpOAsl U OOIIECTBa, K MOJYUYECHHUIO 3HAHUW, KaueCTBEHHOTO

o0pa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMU OpUEHTHpPAMU SBJSIOTCSA: (OPMUPOBAHUE JIEATEIBHO BBIPAKEHHOTO
[IO3HABATEJIbHOTO HHTEpeca B 00JacTH (PU3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, AOCTH)KEHUI; TOMydYeHUE MPEACTABICHUN O COBPEMEHHOW Hay4dHOU
KapTHHE MHpa, O JOCTIDKEHUSAX HAYKH W TEXHUKH, O 3HAUEHWU HAYKH B >KU3HU
pOCCHIICKOTO 00IIeCTBa, 00€CIEUEeHNN €ro 0e30MacHOCTH; NPUOOPETEHHE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS], ONPEIENICHUs JOCTOBEPHOM Hay4yHOW HHGOpMaLUU U
KPUTHUKM AHTHHAYYHBIX MPEACTABICHUH; pa3BUTHUE M TPUMEHEHHE HaBBIKOB
HAOJIOZICHNS, HAKOIUIEHWS] M CUCTEMaTu3aluu (akToOB, OCMBICIEHHUS OMbITA B
€CTECTBEHHO-HAYYHOU 00JIaCTH MMO3HAHMS, HCCIIEIOBATEIBCKOMN €SI TEIbHOCTH.

Oco0eHHoOCTH padOTHI yUHTE IS 110 IPOrpamMme

[Ipu peanu3anuu JaHHOW MPOTPAMMBI 33Jlaya YYUTEIS COCTOUT B TOM, UTOOBI
cO37aTh YCJIOBHS JUIsl YCBOEHUS 00YYaIOIMMHUCS HOBBIX 3HAHUM, IPUOOPETEHUS] HMH
HOBBIX YMEHUH M 3aKpeIJICHWs] HAaBBIKOB, HEOOXOAWMBIX HJIs1 TPOBEICHHUS
($u3NYECKUX IKCIIEPUMEHTOB U aHAJIW3a MTOJIyYEHHBIX PE3YJIbTaTOB.

Jlnst pelieHuss 3TOM 3aladyud HEOOXOAMMO HalWyue B KaOuHeTe (U3UKU
000pyZOBaHUs, KOMIUIEKTYIOIUX W PACXOJHBIX MaTepuanoB, TPeOYIOLIUXCS IS
IIPOBEICHUS CAMOCTOSITENIbHBIX Pa0OT U paboT mpakTukyMa. [lepeuens npenaraeMbix
paboT copMHpoOBaH TaKMM O00pa3oM, YTO TOATOTOBKAK HX TMPOBEICHUIO
HE JIOJDKHA BBI3BIBATh CYIIECTBEHHBIX 3aTPyJHEHUIl — BCce HEOOXOAMMOE IS
peanu3aiuy MporpaMMbl, KaK MPaBUJIO, MO0 HAXOIUTCS B KabuHeTe (GU3uKu, JI00
JIOCTYITHO B TTIOBCETHEBHOM OBITOBOM OOMXO/IE.

Ilepen Havanom 3aHATUM  YUYUTEINK0 PEKOMEHAYETCS CaMOCTOSTEIIBHO
BBIMIOJIHUTh BCE TEOPETUYECKUE 3a/laHus, CaMOCTOATEIbHbIE padOThl M PabOThI
MPaKTUKyMa, KOTOPbIE JOJIKHBI OyIyT BBIMOJIHATH 00yYaromuecs. ITO AaCT YUYUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIABHTH BO3MOXKHBIE TEXHHYECKHE MPOOJIEMEI,
HO ¥ TIOMYYUTh KOHTPOJBHBIE PE3yJIbTaThl U3MEPEHUN W UX 00pabOTKH, KOTOPHIC
NOHano0ATCA Uil JalibHEHIIed MpPOBEPKH MPAaBWIBHOCTH BBIMOJIHEHUS PaboT
00y4aroIUMUCS.

[TockonpKy OJHMM W3 TJaBHBIX pPE3yJbTATOB pPabOThl Y4YUTENss B paMKax

BHGypO‘-IHOfI ACATCIIBHOCTU SABJIACTCA JIMIYHOCTHOC PA3BUTUC 06yanomec>1, YUUTCIIIO
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PECKOMECHAYCTCA IIpU IPOBCACHHUU 3aHATUN MO nporpamMme aKTHMBHO Y4YaCTBOBATb
B JCATCIBHOCTH 06yqa}01unxc51, KOHTPOJIMPOBATH XOA  BBIIIOJIHCHUA  HMHU

HKCIIEPUMEHTAJILHON paboThl, HANpaBIsATh M KOPPEKTUPOBATh X JIEUCTBUS,

CBOCBPEMEHHO  yKa3plBaTh HAa  OWMIMOKM W  HENOYEThbl,  IOJCKA3bIBaTh
U JIEMOHCTPUPOBATH MPaBUJIbHBIE CIOCOOBI BBIMOJHEHUSI MPAKTUYECKON padoTHhI,
00CYXX/1aTh MIPUYMHBI U BO3MOKHBIC TIOCIIEJICTBUS JOIMYCKaeMbIX OolMOoK. Bo Bpems
3aHATHH ~ HEOOXONMMMO  TOJJIEPXKUBATh  JOOpOXenaTelibHyl0o  arMocdepy
COTPY/AHUYECTBA.

YYuTento cienyeT yYuThIBaTh, YTO JIOTHKA OCBOSHUS MPOTPAMMEI ITPEATOIaraet
MOCJIEIOBATEILHOE U3YUYCHHE MaTepralia — CHayaia 00y4Jaroluecs: JOJIKHBI OCBOUTD
0a30BbI€ MPUEMbI U METOAbl MPOBEACHUS (PUINYECKUX H3MEpPEHUH H 00paboTKU
MOJIy4aeMbIX PE3yJIbTaTOB, a YXK€ 3aT€M MPUMEHSITh UX Ha MPAKTUKE MO CXEME «OT
MPOCTOTO K CIOXHOMY». [loToMy mpuMepHas cxema MPOBEACHHUS 3aHATHNA TIO0
porpaMMe MOKET ObITh CIEAYIOIEH:

1) o0OBsCHEHHE TEOPETUICCKOrO MaTepraa o TeMe;

2) TOATOTOBKA K BBIMOJIHEHUIO CaMOCTOSTEIbHOW pabOThl WM PabOTHI
MPaKTUKyMa — OOCYXKJIEHHUE 3aJlaHus, YCTPONCTBA HKCIEPUMEHTAIHLHON YCTAaHOBKH,
HEOOXOJMMOT0 TEOPETHYECKOr0 MaTrepuana, TPHEMOB H METOJOB MPSIMBIX
HKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CIOCOO0B MX 00pPabOTKH M OLEHKH MOTPEIIHOCTEN
WU3MEPEHHUN;

3) mpoBeACHNUE CAMOCTOSTEIBLHON paObOThI MM PA0OTHI MPAKTUKYMa, KOHTPOJIb
MPaBUIILHOCTH MPOBEACHUS U3MEPEHUN;

4) oOpaboTKa  IOJIyYEHHBIX  OJKCIEPUMEHTAIbHBIX  JaHHBIX,  OIICHKA
MOTPEIIHOCTEM;

5) oOcyxaeHHe pe3ysbTaTOB OO0PaOOTKU IMONYYEHHBIX SKCIECPUMEHTAIbHBIX
JAHHBIX W TIPOBEpPKA MX MPaBUILHOCTH.

B ciyyae HexBaTKu BpeMEHHU Ha Peain3aIiio B KIacce MyHKTa 4 TaHHOW CXEeMBbI
PEKOMEHIYeTCsl  TPEAJIOKUTh  OOYYarOIIMMCSl  BBITIOJIHUTH  COOTBETCTBYIOIINE
JIEHCTBUS JIOMa, a MyHKT S peann30BaTh B Hauaje CICIYIOMIETO 3aHSTHS, OO
MIPOBECTH HEOOXOAMMBIC 00CYKICHHS ¢ 00YJAIONTUMHUCS B TIOPSJIKE WHIUBH Ty JTBHON

paboThI.



COJIEP’)KAHUE KYPCA BHEYPOUHOW JESITEALHOCTH
«OCHOBBI ®U3UYECKOT'O DKCIIEPUMEHTA
(@PU3NKO-MATEMATUYECKHI MPOPWIID)»

10 KJIACC

3ansaTue 1. [TorpemiHocTH B 3KCIIEPHMEHTE

Jexkyua «llorpemHocTn mnpsAMBIX u3MepeHMit». OOcyxkmaercs Mpupona
BO3HMKHOBEHUS [TOTPEIIHOCTEN, METOIB UX MUHUMU3aLUN U OLICHKU.

Jekuyua «IlorpelIHOCTH KOCBEHHBIX H3MepeHui». OOCYykKIaroTcs METOJbI
Y IIPUEMBI OIIEHKH MOTPENTHOCTEN KOCBEHHBIX H3MEPEHHU.

Hcnonvzyemvie mamepuansi: [4], gactp 1.
3ansitue 2. OueHKA MOrPelHOCTelH MPSMBIX H KOCBEHHBIX H3MepeHU i

Camocmoamenvnasa paboma «OUeHKA NOTPEIIHOCTEN KOCBEHHBIX N3MEPEHUN
10 pe3yJbTaTaM IPSIMbIX U3MEPEHUI».
3anusarne 3.  Ycpeanenue — m3mepenuid.  Ciy4aiiHasih — NOIPELIHOCTb.
Kunemaruyeckune usmepeHus

Jexkyuna «CiydaiiHple OTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
OoOy4Jarommxcs U JOCTYIHBIM 000pYJOBaHUEM MOXET OBbITh MPOBEJIEHA OJHA U3 JABYX
paboT mpakTUKyMa.

Ilpakmuxkym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIO CKOPOCTb
JBUKEHUS 3€pHBIIIKA MIIeHa B OYTHUIKE C BOJIOH.

Obopyoosanue. IlmeHo, HamNoOJHEHHAs BOJOW IUTACTUKOBas  OYTHLIKA
C OTPE3aHHBIM T'OPJIBIIIKOM, CEKYHAOMED, JINHEWKA.

Kpamroe onucanue pewenus. IlpoBoauTCcs cepusi SKCIEPUMEHTOB IO
M3MEPEHUIO C TIOMOIIBIO CEKYHIOMEpPa BPEMEHHU MPOXO0KICHHS 3€PHBIIIKOM MIIIEHA B
TOJIILIE BOJbI HEKOTOPOro (PUKCUPOBAHHOTO PACCTOSIHUS BJIOJIb BEPTHKAJU.
Beruucnsiercss  cpenHee BpeMsl  IBMODKEHMSI 3€peH. PaccuuThIBaeTCs  CpeHss
YCTaHOBUBLIASICSA CKOPOCTH 3TOT0 ABMKEHUS. OLEHUBAETCS MOIPEUIHOCTD.

Onucanue cxodxcell pabomel NPAKMUKyMd: BCEPOCCUHCKAs OJUMIIMAIA
IIKOJIBHUKOB MO (u3KKe, peruoHanbHbii 3tan 2023 1., 3agaya «IlmeHo u BA3KOCTH»
[9, 10].

Ilpakmuxym Ne 2

3adanue. Cobepute yCTaHOBKY JUIsl 3allyCKa LIapuKa B IOJIET C HEKOTOPOM
BBICOTHI C (DMKCHUpPOBAaHHOW TOPH3OHTAJIBHOW HAvalbHOW cKopocThio. Hccnemyiite

3aBUCHMOCTb BEPTUKAJIBHOM W TOPU3OHTAIBHOW KOOPAHMHAT IIAPHUKA IIPU IIOJIETE.
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Onpenenure CKOPOCTh MIAPHKA B HAYaJI€ MOJIETA.

Obopyodosanue. CTanbHOM IIAPUK, IYCKOBOE YCTPOWUCTBO  (OTPE30K
QTFOMUHUEBOTO MPO(UIIS, MAaTHUT HEOJAMMOBBIN, IBA CTAJIBHBIX IIApWKA), MTATUB C
Jankou u My(QToii, MaJsipHBIA CKOTY, pyJieTKa, KOMUpOBaJbHas Oymara.

Kpamroe onucanue pewenus. OcyiiectBisercs cOOpka MyCKOBOW yCTaHOBKH.
[IpoBomuTCs cepusi SKCHEPUMEHTOB MO 3alyCKy IIapuKa B IOJIET U H3MEPEHHUIO
KOOpJIMHAT MaJeHUs apHKa OTHOCUTEIBHO TOUKU cOpoca. [1o mosydyeHHbIM JaHHBIM
pPacCUMTHIBAECTCS HadalbHasi CKOPOCTH IOJIETA IAPHKA.

Onucanue cxooicell pabomvl NPAKMUKyma: MEXIyHApOAHAs OJHMMIIMAA IO
sKcIepuMeHTaIbHON Gusuke 2021 r., 3amada «[Tymkax» [11].
3ansrTue 4. [Ipocreiimue reomeTpuvecKkue M3MepeHUs

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY IPOBOJIOKH
Y BHEUTHUN UaMETP UTJIbI, TUIOIAlb HAPUCOBAHHOMN Ha ucTe OyMaru Gurypsl, 00beM
opycka. O1eHuTe MOTrPENTHOCTH.

Obopyoosanue. IlpoBonioka, uria OT mMpuiia (CO CTOYECHHBIM OCTPUEM),
n3o0paxeHue (GpUrypsl cioxHoil (GopMmbl Ha pa3IMHOBAHHOW KBajpaTramu Oymare,
JIEPEeBSHHBIN OPYCOK, TUHEHKA, ITAaHT CHIIUPKYJIb.

Kpamxoe onucanue pewenus. 1IpoBoasaTcs u3MepeHus: TOJIIIMHBI IPOBOJIOKU
MeTo0M psoB. [IpoBoauTcs U3MepeHre AuameTpa Uribl METOJIOM MPOKAThIBAHUSI.
[IpoBouTCcs u3mepeHue mionaan GuUrypsl METOJIOM TO/ICUETa TUIOMIAAN TI0 KJIETKaM
CETKU M3BecTHOTro miara. [IpoBoautces usmepeHue radbapuToB Opycka M BBIYMCIICHHE
ero obbema. OIlleHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenuduH. I[IpoBoauTcs
MPOBEPKA MPABUILHOCTH U3MEPEHUS TUAMETPA UTJIbI C TIOMOIIBIO IIITAHTCHITUPKYJIS.
3anaTue 5. I'paduku 3SKcnepUMeHTANBHBIX 3aBucuMOcTell. ['paduueckas
00padoTKa JaHHBIX

Jexkuyua «Odopmienue TpaduKOB HSKCHIEPUMEHTAIBHBIX  3aBHUCHUMOCTEH.
['padrueckas 00pabOTKa TAHHBIX.

OOcyxnaroTcss OCHOBHBIE TpaBuia odopmiIeHHS TpaduKOB 3aBUCUMOCTEH
(bU3UYEeCKUX BEIMYUH APYT OT APYTa.

Camocmosamenvuaa paooma «IloctpoeHne rpapuKoB B COOTBETCTBHHU C
M3YYEHHBIMH MPABUIIAMU C UCIIOIb30BaHUEM FOTOBBIX TAOJIUIL C JAHHBIMU.

HUcnonvzyemvie mamepuanvl: MeToAMYECKHE pexkomeHAanuu LleHTpanbHON

MIPEIMETHO-METOIMYECKOM KOMHCCHH TI0 OIICHMBAHUIO OdopMIieHUs TpaduKoB Ha
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NPaKTUYECKUX Typax BCEPOCCUICKON OJMMITHAIbI IIKOJIBHUKOB 10 ¢usuke [12].
3ansaTue 6. O0OpadoTKa HeJMHEHMHBIX 3aBHCUMOCTEH: JIMHEAPU3ALUA, MOACUYeT
IUIOIIAU MO TPA(PUKOM, OCTPOEHUE KACATEIbHBIX K rpaduKy

Jexkuyusa «JIluHeapuszanus SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEM W JIPyTHE
rpaguvecKue CrocoObl 00pabOTKH JAaHHBIX).

OOcyxpnaeTrcss  METOI  3aME€Hbl  NEPEMEHHBIX  IPU  JIMHEAPU3ALMHU
IKCIIEPUMEHTAIBHBIX 3aBUcCUMOCTEN. OOcyxnaercs (GU3HUECKUN CMBICT IUIOIIATU
1o/ rpauKOM H YriIoBoro koddduiinenTta kacaTelIbHOM K rpaduky.
3ansitue /. WM3MepeHme 3aBHCMMOCTH KOOPAHMHATBHI TpPaHMIbLI 00JIACTH
HAMOKAHUS OT BpeMeHU. JInHeapu3anusi 3aBUCHMOCTH

Ilpakmukym

3aoanue. BoipexbTe U3 OyMaxkHOM candeTKu JICHTY IIuHON 30 CM U IUPUHOU
2—-3 cMm. OnycTuTe KOHel OyMa)KHOM JIEHTHI B BOJY U BKJIIOUUTE ceKyHIoMep. M3yunre
3aBUCUMOCTH KOOPJIMHATHI TPAaHUIIBI 00JIaCTH, MPOMUTABIICHCS BOJOM, OT BPEMEHH.
Omnpenenure XapakTep TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymaxkHbie caeTKku, pysieTka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO H3YYCHUIO JIBUKEHUS
IpaHULIbl HAMOKaHus OymakHou canderku. Mcnonab3yeTcss 3aMeHa NepeMeHHbIX JUIs
JUHEeapu3aluyd 3aBUCUMOCTH M TIOCTPOEHHUS JIMHEHHOro rpaduka, KOTOpPbIN
BIIOCJIEICTBUH IO3BOJISIET CYIUTh O KOHKPETHOM XapaKTEepPe 3aBUCUMOCTH.

Onucanue cxooiceii pabomul npakxmukyma. [5], 3amaga Ne 32 «Hamokanue
TKaHW.
3ansitue 8. U3yueHue ynpyroro rucrepesuca

Ipakmukym

3adanue. 3akpenuTe ¢ MOMOILBIO 3aKUMa JIMHEHKY Ha ctoie. [Iposenbre 1yKKy

3aKuMa B KOJIBLIO 0aHKOBCKOI PE3UHKHU. 3aI_[€HI/ITe KpPIHOYKOM JHUHaMOMCTpa KOJIbIIO

pe3uHKH. M3MepbTe 3aBUCMMOCTH JJIMHBI PE3UHKHA OT PACTATHUBAIOLIEH CHJIBI IIPU
Harpyske (pacTsokeHuu) U pasrpyske. [IpoBenure uzmepenus ¢ marom B 0,5 H, npu
KOKIOM H3MepeHuu nenaite 3anepxky B 30 c. Iloctpoiite rpaduk u3zMepeHHOM
3aBUCHMOCTH, OINMIINTE €€ xapakrep. CaemaiTe NPEANONIOKEHHUS O MNPUYUHAX
HaOJIF0TaeMOM 3aBUCUMOCTH. PaccumTaiite, B Kakux IMpejaeniax JISKUT KodhPuimeHt
JKECTKOCTH PE3MHOBOrO KoiblLa. Mcronb3ys IOdydeHHBIE NaHHBIE, PACCUMTAWTE,
KAaKyI0 SHEPTHUIO NOTJIOTHIIA PE3UHKA 33 BPEMS ITPOBEACHUS U3MEPEHHUI.
Obopyoosanue. JluHeiika, 3aKuUM, JUHAMOMETP C TpenesoM u3Mmepenuii 5 H,

PE3MHOBOE KOJBITO0 (Pe3WHKA JJIsi OAHKHOT), CEKYHIOMED.



Kpamkoe onucanue pewienus. BIOIHAETCS OMBIT MO U3YUYEHUIO 3aBUCUMOCTHU
CHJIbI yIIPYTOCTH PE3UHOBOIO KOJIbLIA OT €T0 JUIMHBI ITPU TOCTETIEHHOM YBEJIMUEHUN U
IpU TOCTENEHHOM YMEHBIIEHUU pacTiaruBaronieil cuibl. Habmogaercst siBiaeHue
yIOpyroro ructepesuca. J[Be mModydeHHbIE SKCIEPUMEHTAIbHBIE 3aBUCUMOCTH
HAHOCATCA Ha ouH rpaduk. [IpoBoanuTcs aHANN3 MOTYYEHHBIX PE3YIbTATOB.
3ansatue 9. Haxoxnenume maccbl JIMHeHKM M IINPUHLIA € [OMOIIBIO
YPABHOBEIIMBAHUSA pPbIyara

Ilpakmukym

3adanue. Onpenenurte ¢ MaKCUMAJIbHOM TOYHOCTBIO MAcCy IIIPUIIA U MacCy
JIMHENKU.

Obopyoosanue. lnpuir o6bemom 20 M1, TUHEIHKA, CTaKaH C BOJIOM.

Kpamkoe onucanue pewenus. K KOHIy TUHEHKH, KOTOpas HUCHOIB3YETCS B
KayecTBE phluara, MmojBeIInBaeTcs Immpuil. V3mepsercs 3aBUCHUMOCTh KOOPIWHATHI
TOUYKH OIOPbI YPAaBHOBEIIECHHOT'O pblyara oT o0bemMa Bojibl B mmpuiie. [1o mosrydueHHbIM
JaHHBIM OTIPEAEIISAIOTCA Macca IIIpHUIa U Macca JIMHEHKH.

Onucanue cxooiceti pabomul nNpaKmMuKyma: peruoHATBHBIN 3Tall OJIMMITHAIBI M.
JIx. K. Makcsenna o ¢pusuke, 2014 ., 8 kmacc, 3amaya «HenmecTpyKTHBHBIN aHATIH3Y.
3ansaTue 10. U3mepenne ko3gpGpuumeHTa IHEPreTUHYECKUX MOTEPh MPH OTCKOKE
HIAPUKA OT OBEPXHOCTH

Ilpakmukym

3adanue. IlpoBenurte uccieroBaHUE 3aBUCHMOCTH BBICOTBI OTCKOKA IIapUKa
nociie COyJapeHus C MOBEPXHOCThIO CTOJAa OT BbICOTHI cOpoca. IIpoBenurte ombIT

JUIS1 ABYX TUMOB MIapuKOB. ONpenenuTe XxapakTep 3aBUCUMOCTH.

Obopyoosanue. lllapuk 1181 HACTOJBHOIO TEHHHCA, PE3WHOBBIM IIAPHK
«IIOTIPBITYHY, PYJIETKA, MAJIIPHBIN CKOTY.

Kpamrxoe onucanue pewenus. TIpoBOIUTCS OMBIT MO W3MEPEHHUIO BBICOTHI
OTCKOKa IIapuKa IOCJIE COYAApCHUS C MOBEPXHOCTHIO TOPU30HTAIBHOTO CTOJA B
3aBUCUMOCTH OT BBICOTHI cOpoca. M3aMepeHus mpoBOASITCS IS IBYX THUIIOB IMIAPHKOB.
JIisi pe3WHOBOTO IIapHWKa 3aBUCUMOCTH SIBIISCTCS MPSIMOU MPOTIOPIIMOHAIBHOCTHIO,
JUISL TIapWKa OT HACTOJNBHOTO TEHHHUCA 3aBUCUMOCTh HE SBISECTCS TaKOBOM.
OO6Cy»X)aar0Tcss BO3MOKHbBIE TIPUYMHBI TIOJTYYEHHBIX PE3YIbTaTOB.
3ausaTue 11. OnpenesieHne TeNJI0eMKOCTH TBEP/AOI0 Tejia

Ilpakmukym

3aoanue. Onpegenure ¢ MAaKCUMaAIIbHON TOYHOCTBIO TEIUIOEMKOCTh IPY3HKa.
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Obopyoosanue. I'py3uk maccoit 50 r, ctakan oosemom 0,2 11 ¢ BO/10i1 KOMHATHOM
TeMIIepaTypbl, EMKOCTb C TOPsIYEi BOJIOM, IBa TEPMOMETPA, CallPETKH, MOJHOC, HUTb.

Kpamroe onucanue pewenus. IIpoBOUTCS OMBIT [0 U3MEPEHUIO TEIIIOEMKOCTH
rpy3MKa METOJIOM IEpPeHOCa €ro W3 XOJOJHOW BOAbI B ropsuyro. OreHuBaeTcs
U3MEHEHHE TeMIIepaTypbl XOJIOJHONW BOJBI 3a CUET MOJYUYEHHUS KOJUYECTBA TEIUIOTHI
OT TOPSIUEro TPy3HUKa.
3ausaTue 12. U3mepeHue TemnepaTrypbl PyK 3KCIEPMMEHTATOPA W JaBJIEHHS,
KOTOpOe MOT'YT CO3/1aTh €ro Jerkue

Ipakmuxym

3aoanue. 1) Onpenenure BHYTpPeHHee cedeHue TpyOku. IlomcoeawHuTte K
mnpuiy oobemom 20 M1 TpyOKY ¢ IIOMEIIEHHOM B Hee Kariel BOAbl. 3a)KMUTE ILITPHI
B JIAJIOHAX W HarpeBaiiTe ero TakuM o0pa3oM B TeueHHe 5 MuHyT. M3mepbTe
nepeMenieHne Karum 1o TpyOke. Mcmonmp3yss moiydeHHBIE aHHBIE, OIECHUTE
TEMIEPATYypy PYK IKcrepuMeHnTtaropa. 2) Jloxaurech, KOraa MIMPHI CHOBA MPUMET
KOMHaTHYIO0 Temneparypy. BiyBas Bo3ayx B cBOOOJHBIM KOHEI] TPYyOKH, U3MEPBTE
nepeMeleHNe Karii IpU MaKCUMaJIbHOM JIaBJI€HUH BO3lyXa, CO3/1aBa€MOM Ha KOHLIE
TpyOKu. Micrionb3ys moxy4eHHbIE JaHHBIE, OIICHUTE aBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKHE SKCIIEPUMEHTATOPA.

Obopyoosanue. npun oobemoM 20 My, TpyOka OT MH(OY3MOHHON CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuiy oobemom 20 M1 ToACOSTMHSAETCS
TpyOKa ¢ MOMeIeHHOM B Hee Karuiei Bosl. [Lnpuil HarpeBaeTcs pykamu, u3mMepsieTcs
nepeMeIeHre Karm rno Tpyoke. Ha ocHOBe JTaHHBIX O CEYEHUHU TPYOKU U 00beme
BO3/JyXa B IIIPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK IKCIEPUMEHTATOpa.
2) Hcnons3ysa Ty K€ YCTAHOBKY, 3KCHEPHUMEHTATOP CO3[1a€T MAAaBJICHUE BHYTPH
cBOOOMHOrO KoHIa TpyOku. Kamust Boasl mepememaercs mo TpyOke. Ha ocHoBe
JIAHHBIX O €€ CMEIICHUM OICHUBAETCS JaBJICHHE, KOTOPOE MOTYT CO3/1aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxoxceil pabomsl npakmuxkyma: 1) B3aKTIOYUTENBHBIA dTam
BCEPOCCUMCKON OJIMMITUAABI IIKOJAbHUKOB, 2023 1., 10 kiacc, 3agaua « HachleHHbIM
nap», nyHkt Ne 1 [13, 14].
3ansaTue 13. IPppexTuBHbIT KOIPPUUHMEHT KEeCTKOCTH cucTemMbl. OnpenesieHue

moayJsi FOHra npoBoJioku ¢ noMombi0 peryara. OnpegesieHue npeaesia ynpyrou

nepopmanmnu
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Ipakmuxym

3aoanue. Onipeenure ¢ MaKCUMaIbHOM TOUHOCTHIO MOAY/Ib FOHTa MPOBOJIOKH.

Obopyoosanue. llltatuB ¢ 1ByMs JIallkaMH, MPOBOJIOKA, JUHEWKA JAEpEeBIHHAS
nuHOM 50 M, rpy3sl Maccou 1o 50 T, 1Ba KaHLEIAPCKUX 3aKAMA.

Kpamroe onucanue pewenus. JluHelika MOABENIMBACTCS Ha MPOBOJIOKE Tak,
YTOOBI MOJYUUJIICS CUIILHO HEPABHOIIEUUH phluar. BIKHUN K TOUKE 1Mo iBeca KOHEIl
TOPU30HTAJIBHOM JIMHEWKU OMUPAETCS] CHU3Y Ha JIanKy mratuBa. K apyromy KoHILy
JUHEWKN TOJBEUINBAIOTCS Tpy3bl. M3mepsieTcs 3aBUCUMOCTh CMEUICHHS KOHIIA
JUHEWKH, K KOTOPOMY MOJBEUINBAIOTCS TPY3bl, OT UX CyMMapHO# maccel. Ha ocHOBe
IOJyYEHHBIX JaHHBIX M F€OMETPUYECKUX I[apaMeTPOB YCTAHOBKU PAacCUUTHIBACTCA
Moy KOHra npoBosioku.

Onucanue cxoxceti pabomol npakmuxyma: [6], 3amaua Ne 9.30.
3ansaTue 14. U3mepenne ko3 GuuneHTa MOBEPXHOCTHOI0 HATSIKEHUSI METOAOM

OTpbIBA
Ilpakmukym
3aoanue. llpunymaiiTe crnoco0 HW3MEPEHHsS] CHIbI, KOTOpPYK TpeOyercs
IPWIOKUTH K MPOBOJIOYHOW paMKe JJig TOrO, YTOObI OTOPBATH €€ OT MOBEPXHOCTH
Boabl. IlpoBenuTe SKCHEPUMEHT W OLEHUTE KOIPPHUIMEHT IMOBEPXHOCTHOIO
HATSKEHUS BOJBI.

Obopyoosanue. KroBera mmpokas ¢ BOJI0H, TPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewerus. IIpoBOIUTCS OMBIT IO U3MEPEHUIO CUJIBI OTPHIBA
MPOBOJIOYHON pPaMKH OT TOBEPXHOCTH BOJBI MPU PA3IMYHBIX MEPUMETpPaX PaMKH.
[TpoBomuTcs orieHKa Kod(hPHUITMEHTa TOBEPXHOCTHOTO HATSXKEHUS BOIBI.

Onucanue cxooxceti pabomst npaxkmuxyma: [7], 3agaua Ne 331.

3ansatue 15. OnpeneseHue TOYKHM POCbl. 3HAKOMCTBO C 3JIEKTPHYECKHUM
KOH/IEHCATOPOM

Ilpakmuxkym Ne 1

3adanue. OuieHUTE BIAXKHOCTh BO3yXa B KOMHATE.

Obopyoosanue. IIpoOrpKa CTEKISIHHASA, MaJICHbKUE KYCOUKH JIbJIa, TEPMOMETD,
TabJIMIa 3aBUCUMOCTH JaBJICHUS HACBIILIEHHOTO Mapa BOJbI OT TEMIIEPATYPHI.

Kpamxkoe onucanue pewenus. B nmpoObupky ¢ BOJON MOCTENEHHO T00aBISIOT
KYCOYKH JIbJIa U JIO)KUIAI0TCS MOMEHTA BBICTYIUJICHHSI Kareldb POCHl Ha MOBEPXHOCTH
npobupku. Ilo mogydeHHBIM JaHHBIM O TEMIIEpaType TOYKE POCHI C IOMOIIBIO
TAaONMUIBI 3aBUCMMOCTH JIaBJICHUS HACBIIIEHHOTO TMapa BOABI OT TeMIepaTyphl
OTIPEIENSAETCS] OTHOCUTEIbHAS BIaXXHOCTh BO3/[yXa B KOMHATE.
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Onucanue cxooicetl pabomei npakmuxyma: [8], rmaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpakmukym Ne 2

3aoanue.  Ompenenure ¢  MaKCUMajlbHOM  TOYHOCTBIO  OTHOIICHHE
AIIEKTPUIECKUX EMKOCTEH IBYX KOHJICHCATOPOB.

Obopyodosanue. 1Ba  DIEKTPOTUTHUYECKUX  KOHJIEHCATOpa, BOJBTMETD,
Oarapeiika, COeIMHUTEIBHBIC TIPOBOJIA.

Kpamxoe onucanue pewenus. [IpoBOIUTCS OMBIT 1O 3apsI/IKEe KOHJIEHCATOPA OT
JIPYTOro 3apaHee 3apsHKCHHOTO KOHJEHcaTopa. VI3MepsiroTcss HampsoKeHUs Ha
KOHJICHCATOpax JO W TMocie MOAKIrouYeHui. OIICHWBAeTCsl OTHOIICHHE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxoaxceti pabomol npakmuxyma: [6], 3anaga Ne 10.22.
3aunsTue 16. U3ydyenune npouecca pa3psiiku KOHJAEHCATOPA

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTh HANpsDKEHUS HA KOHJEHCATOpE OT BPEMEHU
pu ero paspsake. Onpenenure EMKOCTb KOHIAEHCATopa.

Obopyoosanue. INEKTPOIUTUUECKUN KOHJIEHCATOP, BOJBTMETp, Oarapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC IIPOBO/JIA.

Kpamkoe onucanue pewenus. 1IpoBoaMTCS U3MEPEHHE 3aBUCUMOCTH
HaMpsDKCHUST Ha pa3psiKarolieMcsi KOHJEHcAaTope OT BpeMmeHu. Jlenmaercst olieHka
€MKOCTH KOHJIeHcaTopa. B kauecTBe CONMpOTHUBICHUS JI Pa3psiKd KOHJIEHCATOpa
BBICTYTIA€T BHYTPEHHEE COMPOTUBIICHUE BOJIBTMETPA.

Onucanue cxoxceti pabomor npaxmukyma: [5], 3amaua Ne 10 «M3yueHue
cBeroauoaa» (uactb No 1).
3ansarTue 17. OnpenesieHne yaeJbHOr0 CONPOTHBJIEHUS MATEPHUAJIA IPOBOJIOKH

Ilpakmukym

3aoanue. Onpeaenute yaeabHOE CONPOTUBICHHUE ITPOBOJIOKH.

Obopyoosanue. JIBa mynbTuMeTpa (B peXuMe BOJBTMETPAa M aMIepMeTpa),
COCIMHUTEIbHBIE MPOBOA, OaTapeiika, oOpasisl MPOBOJIOKH, JIMHEHKA, MUKPOMETP.

Kpamroe onucanue pewenus. Wccnegyemas TpPOBOJIOKA COEIMHSIIETCS
MOCJIeI0OBaTEILHO C aMIIEPMETPOM UM TMoJKIrouaeTcs K Oaraperike. IlapannenbHo
Y4acTKy IIPOBOJIOKH TOJIKIIFOYAETCS BOJIBTMETP. V3 OTHOIIIEHUS TTOKa3aHUiA TPUOOPOB
PacCUUTHIBAECTCSI COMPOTUBJIEHUE YYacTKa MPOBOJIOKHU, MOCIE YETr0 U3MEPSIOTCSA €ro
reoMeTpU4ecKue pasMepbl. M3 MOMy4eHHBIX MaHHBIX OMNpPEAEIseTcs YIEIbHOE

COIIPOTHUBJIICHUEC MAaTCpHalid, U3 KOTOPOIO U3roTOBJICHA IIPOBOJIOKA.
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Onucanue cxodxceti pabomsl npakmukyma. MexXIyHapoaHas OJUMIHAAA O

skcriepuMeHTanbHon pusuke 2022 1., 3a1ada «Majoe COnpOTHUBIICHUEY.

3ansaTue 18. HN3mepenue BOJIbT-AMIIEPHOM XapaKkTepPUuCTUKHU
MOJIyIIPOBOJTHMKOBOI'0 IHO/AA

Ilpakmukym

3aoanue. 3mepbTe 3aBUCUMOCTb CHJIBI TOKA, MPOTEKAIOUIETO Yepe3 JUOJI, OT
MI0/TaBaEMOTO Ha HETO HAMPsHKEHUS (B MPSIMOM M 00paTHOM HarpaBieHun). [loctpoiite
rpaduK BOJIbT-aMIIEPHON XapaKTEPUCTHKHU JTHOIA.

Obopyoosanue. BonbTMeTp, ammepMmerp, COCIUHUTEIbHBIE IPOBOJA,
MOJTYTIPOBOHUKOBBIN MO/, MaKeTHAas IJIaTa, IEPEMEHHBIN pe3ucTop, Oatapenka.

Kpamxoe onucanue pewenus. IIpoBoauTCs SKCIIEPUMEHT MO M3MepeHno BAX
JIMOJ1a B TIPSIMOM U OOpaTHOM HaIpaBJICHUH.

Onucanue cxooiceii pabomsr npaxmukyma. [8], rmaBa Ne 4, mabopaTopHas

paborta Ne 9.
11 KJIACC

3ansaTue 1. OueHKa BeJMYMHBI TOPU3OHTAJIBHON COCTABJISAIONIEH MATHUTHOM
UHAYKIUM MATHUTHOTO MOJIS1 3eMJId

Ilpakmukym

3aoanue. OneHUTE MOIYJb TOPU3OHTAIIBHOM COCTABIISIIONIEH BEKTOpa
MAarHUuTHOW MHIYKIIMM MAarHUTHOTO MOJIs1 3EMJIH.

Obopyoosanue. Kommnac, conenoun (auamerp 10 cm, 150 BUTKOB),
71a060paTOpHBI OJIOK TUTAHUS, TPAHCTIOPTHD.

Kpamxkoe onucanue pewenusi. IIpoBOOUTCS SKCIEPUMEHT MO OMNPEIECICHUIO
MPOCTPAHCTBEHHOM OPUEHTAIIMU BEKTOPA MHIYKIIMM MAarHUTHOTO T0JIsI, CO3/1aBa€MOTI0
Ha OCH COJICHOMJIA TIPU CYINEPIIO3UIMKA MAarHUTHOTO TOJISI 3€MJIM U MAarHUTHOTO TIOJISI
COJICHOU/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaX cojeHouzaa. [1o 3Toit 3aBucumMocTtu
OIPENENSECTCS MOIYJIb TOPU30OHTAIBHOM COCTABIIAIONIEM BEKTOpPA MAarHUTHOM
WHYKIIMM MAarHUTHOTO MOJIs1 3eMJIH.

Onucanue cxooicerl pabomsr npakmuxyma: [8], rmaBa Ne 4, mabopaTopHas
pabota Ne 12.
3anusitue 2. H3mepeHue 3aBHCMMOCTH BeJUYUHbBI MATHUTHOW WHIYKIIUH
MArHMTHOIO MOJISI MATHUTA OT PACCTOSTHUS

Ilpakmukym

3aoanue. HSY‘-II/ITe 3aBUCUMOCTh BEJIMUMHBI MarHUTHOM HHAYKIINHW MAaIrHUTHOT'O
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MOJISI TOCTOSSHHOTO MarHuTa Ha €ro MpoAOJbHOM OCH CUMMETPUU OT PACCTOSHUS
MEXIy LEHTPOM MarHuTa U TOUKOW U3MEPEHUI.

Obopyoosanue. ~ CmapTOH C  MNPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
oOecrieyeHueM JIJIi U3MEPEHHUs] BEJIWYMHBI MArHUTHOTO TMOJISI, UMIMHAPUYECKUM
MAarHuT, JUHEWKA, MAJISPHBIM CKOTY.

Kpamroe onucanue pewenus. C moMonplo 1aTYUKOB cMapT(HOHA MPOBOJAUTCS
NpsIMOE€ M3MEPEHHE BEIUYMHBI MArHUTHOW HWHAYKIIMM MAarHUTHOIO IOJSI Ha OCHU
UUJIMHAPUYECKOIO MarHuTa B 3aBUCUMOCTH OT PACCTOSIHHS JI0 HETO.
3ansTue 3. Ha6,110q0eHe MArHUTHOTO THCTEPe3UCa

Ilpakmukym

3aoanue. HamoTaliTe HECKOJBKO BUTKOB HW30JUPOBAHHOTO  IPOBOJIA
Ha IWIMHJIPUYECKYIO0 YacTh JIanku mrtatuBa. [logHecuTe Toper] Jlanmku OJIM3KO K

MOJIOKEHUIO JlaTYMKa MArHUTHOIO TMoJisi MoOuibHOro Tenedona. Ilomaiite

ANEKTPUUYECKUN TOK B MpoBoA. M3MephTe 3aBUCUMOCTh BEIMYUHBI HUHIYKIIUU
MAarHuTHOTO TOJISi HAa TOPLE JAnKu OT CHJbl MPOTEKAIOUIEr0 YEpe3 MPOBOJ TOKA.
JIng STOro BHAUalie TOBBIIAWTE 3HAYECHUS CHJIBI IPOTEKAIOUIErO0  TOKa
JI0 MAaKCUMAJIbHO BO3MO>KHOT'0 3HAUYEHUS, & IOTOM IMOHUKANUTE O HYJIEBOTO 3HAYCHMUSI.
3aTeM CMEHUTE MOJSPHOCTh MOJKIIOYEHUS HCTOYHHMKA TOKA U TOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIONINI 3aBUCUMOCTh BEJIMUMHBI MArHUTHOW WHIYKIIUU
Ha TOPIIE JIAMIKKA OT CUJIbI MPOTEKAIOIIEr0 Yepe3 MPOBO/I TOKA.

Obopyoosanue. ~ CMmapTpoH ¢  MPEAyCTAaHOBIECHHBIM  IPOTPAMMHBIM
oOecrieueHueM I U3MEPEHUS BEJIMYMHBI MArHUTHOTO TIOJISL, INTaTHUB C JBYMS
JanKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh KEJNE3HOW (WJIM JPYroul >KeJe3HbIH
CEpJCYHMK), JTa0OPATOPHBIM HCTOYHHUK MUTAHUS, OJHOKWIBHBIM H30JIUPOBAHHBIN
MIPOBO/I, BBIJIEP>KUBAIONTUN MaKCUMAaJIbHBIN TOK J1a00PaTOPHOTO UCTOYHUKA TUTAHUSI.

Kpamxoe onucanue pewenus. Jlanka mrTaTuBa 0OMaThIBAETCS HECKOJbKUMU
BUTKAMHU TOJICTOTO M30JMPOBaHHOTO mpoBoAa. C TmoMoIp0 J1abopaTOpHOTO
MCTOYHUKA MUTaHUS YEPE3 MPOBOJ MPOIYCKAETCs AIeKTpuueckuil Tok. CHavasia ToK
MPOMYCKAOT B OJHOM HAINpaBJIE€HUU C TMOCTETNICHHBIM YBEIMYCHUEM CHUJIBI TOKA U
€e  NOCJIEAYIOIIMM  yMEHBIICHHEM, TIOTOM  MOpPOUEAypy  MOBTOPSAIOT ISt
MIPOTUBOIOJIOKHOTO HarpaByieHus Toka. [Ipu sTom u3MepseTcs BeIudruHa UHAYKIIUN
MarHUTHOTO TIOJISI Ha TOPIIEC JIAMKHU INTAaTHBA C MOMOIIBI0 MOOUIILHOTO TeledoHa.
CtpouTcs 3aBUCUMOCTb BEJIMYMHBI HMHAYKIIMM MArHUTHOTO TOJiE OT  CHJIbI
MPOTEKAIOIIEro uyepe3 MpoBoj Toka. OOCykaeTcs MoaydeHHBIN TpauK U sIBJICHUE

MAarHuTHOI'O ruCTCpC3unca.
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3ansitue 4. U3yuenune padoThl JJIEKTPOABUTATESI M TUHAMO-MAIIMHBI (YacTh 1)

Jekyua «IneKTpoABUTaTENb U AJEKTporeHeparopy. O0Cy)aaeTcss UCTOpUs
M300peTeHUs]  AJIEKTPOABUTATENS] M  COBEPIICHCTBOBAHUS €ro  KOHCTPYKIIHUHU.
OnuceiBaeTcss BHYTPEHHEE YCTPOMCTBO 3JEKTPOABUIATENS M 3JIEKTPOTrE€HEPATOPA.

Paz0uparoTcst TeopeTHUecKue 3aJauu 1o JaHHOM TeMe.
3ansTue 5. U3yueHune padoThl 3JIeKTPOABUTATEIsI H IMHAMO-MAIIMHBI (4aCTh 2)

Ipakmuxym
3aoanue. 1) [IpoBeauTe CEprIo SKCIICPUMEHTOB M U3MEPHTE 3aBUCUMOCTD CHJIBI
TOKa, BbIpa0aThIBAEMOW T€HEPATOPOM, OT BEJIMUMHBI MOMEHTA CHUJIbI, MPUIIOAKEHHOTO

K €T'0 Bally. 2) HpOBCIIHTe CCPHUIO SKCIICPUMCHTOB U UBMCPHTC 3aBUCHUMOCTD BCIIMIHNHEBI

HaIpsDKEHUs, TOJAHHOTO Ha 3JEKTPOJBHUraTeldb, OT YacTOThl €ro BpallleHHs
Y MEXAaHWYECKOW HArPy3KHU €To Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTart, COeIMHUTEIbHbBIE POBOJIA, TAOOPATOPHBINA UCTOUHUK NMUTAHUS, MYJIbTUMETP
(ammepMeTp), CEKyHI0MED.

Kpamrxoe onucanue pewienus. IIpoBOASTCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CWJIbl TOKa, BbIpabaTbIBA€MOM TI'€HEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIBI,
NPWIOKEHHOT0 K €ero Baiy. IIpOBOOWTCS OMBIT MO M3YyYEHUIO CBSI3U BEJIUYHMH
HaIpSDKEHUsS, [OJAHHOTO Ha JJIEKTPOJBMIareib, OT YaCTOThl €ro BpalleHUs
Y MEXaHWYECKOW HArPy3KHU €ro Baja.

Onucanue cxooicux pabom npakmuxyma: 1) MexayHapoaHas OJUMIIHAgA TI0
sKcriepuMeHTanbHoM pusuke 2018 r., 3amaya «K MOTOPUHK C PETyKTOPOM», TyHKTHI
NoNe 1-4; 2) MexayHapoaHas OJuMIIMaga Mo SKCIepuMeHTanbHou pusuke 2022 r.,
3amada «D@oHapby, MyHKTHI NeNe 1-4,
3anaTne 6. MHM3yyeHue 3aBUCHMOCTH TMepHoAa KOJeOAHMH  JIMHEHKH
HA HMJIHHAPHYECKOH OBEPXHOCTH OT PANyCa e¢ KPUBHU3HBI

Ilpakmukym

3aoanue. OnpenenuTte XapakTep 3aBUCMMOCTU MEpHoIa KojaeOaHUW JIMHEHKH,
MOJIOKEHHOW Ha LWIMHIPUYECKYIO0 TOBEPXHOCTh, OT paJUyca KpPHUBHU3HBI 3TOU
MOBEPXHOCTH.

Obopyoosanue. Habop MMIMHIAPOB pa3HOro pajaudyca (Hampumep, pa3indHbIe
HUJIMHAPUYECKHUE COCY/Ibl), TUHENKA, CEKYHJIOMED.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepusi NPSAMBIX H3MEPEHUU
3aBUCUMOCTH Tepuofa KoieOaHWil JTMHEHWKH, TMOJOKEHHONM Ha UWIMHAPUYECKYIO
MOBEPXHOCTh, OT pajauyca KPUBU3HBI 3TOM MOBEPXHOCTH. MCIOIB3YyIOTCS METOABI

JIMHCApu3alunu u rpa(bnquI(oro aHalin3a SKCIICPUMCHTAJIbHBIX JaHHBIX.
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3anaTne /. M3ydyeHue 3aBHCMMOCTH AMILUIMTYIbl KOJe0AaHWH NPYKUHHOIO
MASITHMKA OT BpeMEeHH

Ipakmuxym

3adanue. W3MepbTe 3aBUCUMOCTh aMIUIATYIbl 3aTyXarolIUX KOJICOaHHIA
NPYXKHHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 3KCIOHEHIHMATbHOM
XapaKkTepe MOJy4YeHHOU 3aBUCHMOCTH.

Obopyodosanue. IlpyxuHa oT AMHaAMOMeTpa ¢ npeneiaoM usmepernuit 1 H, rpys
Maccoit 150 r, cekyHioMep, IITaTUB ¢ JIANKOW U My TOH, JIMHEIKA.

Kpamkoe onucanue pewenusa. IlpoBOOUTCA SKCHEPUMEHT II0 NPSIMOMY
U3MEPEHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXaloUIMX KoJIeOaHUW Mpy>KHHHOTO
MasgTHUKa OT BpemeHu. Crpoutcss rpaduK HCCIECIOBAHHOW 3aBUCHMOCTH B
JIMHEAPU30BAaHHOM BHJIE.
3ansaTue 8. U3MepeHne aKTHUBHOIO M PEAKTHBHOI0 CONMPOTHUBJICHUI KAaTyIIKH
MHAYKTHBHOCTH

Ilpakmukym

3adanue. Cobepute MEKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIbHO COETUHEHHBIX
pe3ucTopa M KaTylIKd HWHAYKTUBHOCTH. IIpoBenute wu3mMepeHue 3aBUCUMOCTH
HaIpsHKEHUST Ha PE3UCTOPE OT YaCTOTHI NMOJABAEMOT0O Ha 3Ty Lienb HamnpsbkeHus. 1o
IIOJIYYEHHBIM JIAHHBIM ONPEACIINTE AKTUBHOE COINPOTUBIECHHE W PEAKTUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTaliTe NHIYKTUBHOCTD KaTYyIIKU.

Obopydosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJIM3KMM K aKTUBHOMY CONPOTHUBIICHUIO KATYIIKH UHIYKTUBHOCTU, COETUHUTEIbHBIC
MPOBOJIA, F'€HEPATOP HU3KOW YacTOThI, OCUMIUIOrPad WM BOJBTMETP MEPEMEHHOIO
HaIPSHKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dIJeKTpUYecKas  Lemb
U3 TIOCJIENOBATENBHO COCAMHEHHBIX PE3UCTOpPAa M KaTyIIKW WHAYKTUBHOCTH. Ha
ATy LEMb NOAAETCS MEPEMEHHOE HanpskeHUe. [IpoBoauTCS n3MepeHne 3aBUCUMOCTH
HaIllpsDKEHUST Ha PE3UCTOpPE OT 4YacTOThI I10JABAEMOT0 Ha LENb HAIPSKECHHUS
(amMruMTyga HampsDKeHusT Ha Bce  1menu  moctosiHHa). [lo Hu3kodacToTHOM
o0nactu rpaduka onpeaenseTcss aKTUBHOE COMPOTUBIICHUE KaTYIIKU HHAYKTUBHOCTH,
10 BBICOKOYACTOTHOM YaCTH ONPEEAETCS HHAYKTUBHOCTD KATYIIKH.

3ausrTue 9. 3Byk. Ocunsuiorpamma 3Byka. CnekTp 3ByKa

JIeKl(ll}l «BBCI[CHI/IG B OKCIICPHUMCHTAJIBHYIO aKYCTHUKY). BBOI[}ITC}I OCHOBHBIC

17



noHATHSL aKycTHKU. OOCYXmaeTcsi MeXaHWKa pPACIPOCTPAHCHHS aKyCTUYECKHX
Kojiebanuii. BBoauTcs moHsTHe TOHA MW oOeproHa. OOCYXIAIOTCSI METOIbI

HCCIICAOBAHNA 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aoanue. llpoBeauTe cepUI0 SKCHEPUMEHTOB MO 3alKMCH OCHUJUIOrpaMM U
CIEKTPOB TJIACHBIX 3BYKOB OJHOW dYacTOThl. ONHUINNTE OCHOBHBIC OTIUYHS B
OCLIJIJIOTpaMMax JiJisl pa3HbIX IJIaCHBIX 3BYKOB. OTBEThTE Ha BOIMPOC, TOCTATOYHO JIA
JUTSI OTIUCAHUSI KAKOTO-THO0 3ByYaHUs OAHOU JIUIIH CIICKTPOTPaAMMBI?

Obopyoosanue. 1lepcoHaTbHBIN KOMIBIOTEP ¢ MUKPO(DOHOM MM CMapTQOH ¢
MPEAYCTAaHOBJICHHBIM MMPOTPAMMHBIM 00€CIICUECHUEM.

Kpamroe onucanue pewenus. IlpoBomutcs cepus HIKCIEPUMEHTOB IO
MOJIYYCHUIO OCHWJUIOTPAMM U CHEKTPOB TJAaCHBIX 3BYKOB OJIHOM YaCTOTHI
[IpoBOINUTCSI CPAaBHUTENIBHBIN U KAYECTBEHHBIN aHATIN3 OCIHUJIIIOTPAMM U CHEKTPOB.

Onucanue cxodicell pabomul npakmuxyma: MexXIyHapoaHas OJUMITHAA IO
sKcriepuMeHTanbHoM pusuke 2017 r., 3a1aya « AKyCTHUECKHE PE30HATOPBI», 4acTh Ne
1.
3ansTue 10. Crossune MexaHu4ecKHe BOJTHbI

Jekyua «Ctossurie MexaHM4ecKue BOJIHBD. OOCykaeTcd MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOU cpejie. PaccMaTpuBaroTcss mpuMephbl pa3IUYHBIX TPAHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4TOOBI OHA Havaja 3Byd4arth. [IpoBenure
M3MEPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MIEPBOTO 0OEPTOHA BO3AYIITHOTO
cToyiba B IPOOHMPKE OT BBICOTHI ATOro cTosbda. J{Jsg u3MEeHeHusl IJIMHBI BO3IYIITHOIO
CTOJI0a 3aMOIHSIITE MPOOUPKY BOA0M. OnpeaennuTe CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue: 1lepcoHaNbHBII KOMIIBIOTEP ¢ MUKPO(POHOM UM CMapT(OH C
MIPETyCTaHOBJICHHBIM ITPOTPAMMHBIM O0OecIieueHuEM, IPOOUPKa, BOIa, TMHEHKA.

Kpamkoe onucanue pewenus. IlpoBoguTcs cepus OSKCIEPUMEHTOB IO
U3MEPCHHUIO aKyCTHYECKOTO CIICKTpa 3BYYaHHS TMPOOMPKH, BO3HUKAIOIICTO IPH
BJIlyBaHUU B Hee Bo3myxa. CTPOUTCS JIMHEAPU30BAHHBIN rpaduk 3aBUCHMOCTH YaCTOTHI
OCHOBHOTO TOHa H TEpBOr0 0OEpTOHAa OT BBICOTHI BO3YIIHOTO CTOJNOA B
npobupke. [lo MmomydeHHBIM HaHHBIM OIPEACNSIETCS] CKOPOCTh 3BYKa B BO3IyXE.

Onucanue cxodicell pabomel npakmuxyma: MexXIyHapoaHas OJUMIIMAIA IO

sKcriepuMeHTaibHou gusnke 2017 r., 3ana4a « AKyCTUYECKHE PE30HATOPBD, 4acTh No
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2.

3ansTue 11. U3mepeHue nokasareJisi IpeJIOMJICHHS CTEKJIa

Ilpakmuxym Ne 1

3aoanue. OnpeaenuTe MoKazaTesb NPEJIOMICHUS CTEKISTHHOM IACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKIO0, MUUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHEUKH, ITATUBBI C JTAaIKOW U My(PTOM.

Kpamroe onucanue pewenus. IlpoBoguTcsi cepus HKCIEPUMEHTOB IO
U3YYCHHUIO TEpEHANpaBiICHUs Jydya CBETa, MaJalolIero Ha OOKOBYIO MOBEPXHOCTH
IPEeIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yria majaeHus. Beramcisercs
MOKa3aTelb MPEJIOMIICHUSI MaTepuaia IIaCTUHBI.

Onucanue cxodxcei pabomwsl npakmuxyma: MexayHapoAHas oauUMIIUaza Io
skcriepuMeHTanbHo  ¢uszuke 2021 r., 3amaua «OtTpaxeHue, MPEIOMIICHUE U
IIPOIyCKaHUE», MMyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onipenennure ¢ MAKCUMAJIbHONW TOYHOCTBIO MTOKA3aTeNb MPETIOMIICHHUS
MaTtepuaa MpUu3MBbl.

Obopyoosanue. 1lpusMma, nazepHas yka3ka, TPaHCIIOPTHUD, IITATUBEI.

Kpamroe onucanue pewenus. 1IpoBOAMTCS ONBIT 1O  W3MEPEHHUIO
MHHUMQJIBHOTO yIJla OTKJIOHEHHUS JIA3€PHOrO Jiyda TPEYroJbHOW PaBHOCTOPOHHEH
npuzMoi. Ilo modydyeHHOMY 3HAUYE€HHMIO YIjla pacCUMTHIBAETCS IOKa3aTellb
MPEJIOMIICHUS TPU3MBL.
3ansTue 12. IlosiHoe BHYyTpeHHee 0TPaKeHHE

Jexkuyua «llpumenenue »sd@dexra TOIHOTO BHYTPEHHETO OTPAKEHUS B
u3mepeHusax». Oo6cyxknaercss APGEeKT MOJHOTO0 BHYTPEHHETO  OTPaKCHMS.
OnuceIBalOTCSI TPHEMBI MO MCIOJIB30BaHUIO 3TOr0 3(dekra mnpu NPOBEICHUU
ONTUYECKUX N3MEPECHUM.

Ipakmukym

3adanue. Onipenenute nokasareib MPEIOMIICHUS MaTepraia Ipru3Mbl.

Obopyoosanue. CTeKIISTHHASA IPU3Ma, Ja3epHAas YKa3Ka, JIMHEeHKa.

Kpamkoe onucanue pewenus. IIpoBoauTCsi ONBIT MO HaOMOACHUIO 3PdeKTa
MOJIHOTO BHYTPEHHETO OTPAKEHUSI CBETA, KOTOPBIA PACIPOCTPAHSECTCS B IMPHU3ME.
W3mepsitoTcss mapameTpbl, MpU  KOTOpbIX JocTturaerca 3ddexrt. Beraucnsercs
MOKa3aTellb MPEJIOMIICHUSI MaTepraa MpUu3Mbl.

Onucanue cxodxceti pabomsl npakmukyma. MexXIyHapoaHas OJUMIHUAAA IO

aKcriepuMeHTaIbHOU Gusuke 2021 r., 3amada «Jlucmepcus», myHKT Ne 1 [16].
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3anusitue 13. IlpoBepka ¢opMyJabl TOHKOW JHMH3BI € TOMOIIBI) MeETOAA
napajjiakca, NPUMEHEHHOI 0 JIsl OnpeaeIeHUs M0JI0OKeHUsI M300pakeHus

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE paCCTOSHUE
coOMparone JTUH3HI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKAsE CKaMbs (JTMOO MepHas JICHTa
Y KpEeTUICHUE JIJIsl TUH3bI ), IBE UTJIBI OT IITPUILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYEYHBIM UCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u aeMoHcTpupyercs 3(dekt
napaiakca. M3ydeHHbI »(@ekT HChoyib3yeTcss s ONpeAeieHUsl IMOJ0XKEHUs
U300pakKeHMsI UCTOYHUKA CBETa C MaJIOil CBETHMOCTBIO, MOJIYYEHHOTO C MOMOUIBIO
coOuparomied JauH3bl. [l0 HECKONBKMM ONBITAM pacCUUTHIBAETCA (POKyCHOE
pacCTOSIHUE JIMH3BI.
3ansaTue 14. U3mepenue GoKyCHOro paccTOSIHUSI paccenBaIOIIeil JTUH3bI

Ilpakmukym

3adanue. Onpenenantre ¢ MaKCUMaJbHOW TOYHOCTHbIO (POKYCHOE PaCCTOSIHHUE
PACCEHUBAIOIIECH JIMH3HI.

Obopydosanue. PacceuBaromias JMH3a, coOMparolas JIMH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JIEHTa W KPEIUIeHWs ISl JIMH3), JUCT KapTOHA, HOXKHUIBI,
TOYEYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. O6CyxaarTcs npueMbl U3MEpeHHs: (OKYCHOTO
paccTosiHUSL ~ pacceuBarolield  JuH3bl.  [IpoBoaWMTCA  ONBIT 1O  MOJYYEHHUIO
JEHCTBUTENBHOTO U300paKeHUsI B pACCEUBAIOIIEH JIMH3€E IIyTEM CO3/IaHUS C TOMOIIIBIO
coOuparolel JIMH3bl MHHUMOIO HMCTOYHMKA [Jisi pacceuBarouiedl JnH3bL Taxxke
IIPOBOAUTCS OMBIT 10 HAOJIIOJEHUIO PACXOIAIIETOCS CBETOBOTO Iy4Ka, 00pa30BaHHOTO
CBETOM, M3JIyYEHHBIM TOYEYHBIM MCTOYHUKOM U MPOLIEAIINM Yepe3 PACCEUBAOIILYIO
JUH3Y, Ha KOTOpyr0 HakieeHa muadparma. [lo pesymbTaTam MOTyYEHHBIX
HKCIIEPUMEHTOB PACCUUTHIBACTCA ONTHYECKAsl CUJIa paCCEUBAIOIICH JIMH3BI.

Onucanue cxooiceii pabomei npaxmuxyma: [8], rmaBa Ne 5, mabopaTopHas
pabora Ne 12.

3anusTue 15. OnpenesieHne JJIUHbI BOJHBI JIA3€PHOT0 M3JIy4YeHHUsl ¢ MOMOIIbIO
cxembl FOHra

Ilpakmuxym
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3aoanue. IlpuaymailiTe -HKCOEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIONLYIO
HaOMoAaTh WHTEPHEPEHITMOHHYI0O KapTUHY OT CBETOBOTO W3IyYCHHs Ja3epa.
Onpenenure AJIMHY BOJIHBI U3TyYEHUS JTA3€PHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, (posbra, 0yJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsi CBSI3aHHBIMU HHUTKON OyjlaBKamu
MPOKAJILIBAIOTCS JIBa OJIM3KOPACTIONIOKEHHBIX OTBEPCTUS B AJIIOMUHUEBOM MUIIEBOI
donbre. [lomydeHHBIE OTBEPCTHS OCBEIIAIOTCS JIa3e€pHBIM IMy4YKoM. B mpormieniem
cBeTe HabmoaeTcst uHTepdepeHImonHas kKapTuHa. [1o pacCcTOsSTHIIO MEX Ty TTOJIOCaMU
UHTEPPEPEHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSIMH B (Hoyibre
pPacCUMTHIBACTCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooiceli  pabomvl  npakmukyma:  3aKIIOYUTEIBHBIN  ATamn
BCEPOCCUMCKOMN OJIMMITHAIBI MKOJIBHUKOB 1o pusuke 2000 1., 11 kmace, 3amaga No 1.
3anstue 16. U3yyeHue cnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C MOMOIIbIO
AU(PPAKUMOHHON peleTKH

Ilpakmukym

3aoanue. llpunymaiite, cOOEpUTE U OMUILNUTE FKCIIEPUMEHTAIIBHYIO YCTAHOBKY,
TMIO3BOJISTIONTYIO MOTYYUTh ONTUYECKUI CIIEKTP U3TYUYCHHSI CBETA Pa3IMYHbIX HCTOYHHUKOB.
[IpoBenuTe nccnea0BaHuEe CIEKTPOB MPEIJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. [ludpakiuroHHas pemieTrka, poHaph ¢ JamMIoi HakaluBaHUS,
CBETOAMOHBIN (hOHAPD, Ta30pa3psIHas JIAMITIOYKA, SKpaH, tuadparma, MepHas JICHTa.

Kpamkoe onucanue pewenus. ITlpoBoauTcss cepus SKCIEPUMEHTOB MO
HAOJIIOICHUIO ONITUYECKHUX CIIEKTPOB U3TyYEHUS HCTOYHUKOB CBETAa PA3HOU MTPUPOJIBI.
[IpoBOANUTCSI CPABHUTENIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 ATUX CIEKTPOB.

Onucanue cxodxceil pabomsi npakmuxyma: MexayHapoaHas OoJdUMIIHUaAa IO
skcrepumeHTanbHon pusuke 2018 1., 3amaua «Crektpy.
3ansTue 17. UcciaenoBanue 3aBUCUMOCTH HHTEHCUBHOCTHU CBeYEHMS CBETOAMO1A
OT CHJIbI MPOTEKAKIIET0 Yepe3 Hero TOKa

Ipakmukym

3aoanue. VIamMepbTe 3aBUCUMOCTh MHTCHCUBHOCTU CBEYEHHUS CBETOJMOJA OT
CWJIbl TPOTEKAOUIErO0 4Yepe3 Hero Toka. Onpenenure XapakTep HM3MEPEHHOU

3aBHUCUMOCTH.

Obopyoosanue. CeTomuoj, TOKCMETp (WM cMapTPoH C  JATIYUKOM
OCBEIICHHOCTH), J1abopaTopHbIid OJI0K nuTanus (uid aBe Oatapeiiku AA, peocrtar u
MYJTBTUMETP), COCAMHUTETIHHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. TIpoBOAWTCS HKCIEPUMEHT MO MPSIMOMY

HU3MCPCHUIO 3aBHUCUMOCTH HMHTCHCHBHOCTH M3JIYUYCHHA CBCTOAHMOAA OT CHIIBI
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IpoTeKarolero depe3 Hero Toka. CTpouTcss rpapuK MOTYyYEHHOW 3aBHCHUMOCTH.
Onpenensiercs xapakTep 3aBUCUMOCTH.

3anaTne 18. HabGawaenne wu30MpaTeIbHOCTH BHYTpPeHHero ¢orodrddexra
K JIJIHHE BOJIHBI CBETA

Ilpakmukym

3adanue. Y cTaHOBHUTE IBa CBETOIMO/IA IPYT HAPOTHB Apyra. M3yuuTe siBneHue
BO3HMKHOBEHHUSI (OTOTOKAa B OCBEHIaeMOM cCBeTojauone. Jias 3Toro wusmepbTe
3aBHCHUMOCTH CHJIBI (DOTOTOKA OT HANPSHKEHUSI HA CBETOAMOJE, BHITIOJIHSIOIIEM POJIb
UCTOYHMKA cBeTa. [loBTOpHUTE OMBIT, MPUMEHsSI B KaueCTBE HCTOYHUKOB CBETa
CBETOJMO/IbI, TAIOIIUE CBET C Pa3HBIMH AJIMHAMH BOJH. OmpeneianTe yCIOBUS, TpU
KOTOPBIX B OCBEI[AEMOM CBETO/INO/I€ BOZHUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOANOJOB Pa3HBIX IBETOB (KpacHBIC, 3€JICHBIC
U CHHHE), OJIOK MUTaHUs CBETOINO/1a-OCBETHTENS, MYIbTHUMETP.

Kpamroe onucanue pewenus. JIBa cBeTOaMOMAa YCTAHABIUBAIOTCS HAMPOTHUB
apyr apyra. Yepe3 oAMH CBETOAMOJ MPOIYCKAETCS TOK OT MCTOYHUKA MUTAHUSL.
W3ydaercs sBI€HHME BO3HUKHOBEHUS (OTOTOKA BO BTOPOM  CBETOAMOJE.
OOnapyxuBaercs, 4ro (OTOTOK BO BTOPOM CBETOJMOJAE BO3HHMKAECT TOJIBKO MPH
OCBEIICHUH €T0 CBETOAMOJIOM C JNIMHOMN BOJIHBI, MEHBIIIEH WM PAaBHOW JUTMHE BOJIHBI,
Ha KOTOPYIO PacCUMTaH OCBEIAEMbIl CBETOIUO/I.

Onucanue cxodxceil pabomwsl npaxkmuxyma: MexayHapoaHas oauUMIUaAa Mo
skcnepuMeHTaibHoi pusuke 2020 r., 3a1aua «Onronapa» [17].

IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI KYPCA BHEYPOUHOM
AEATEJIBHOCTHU «OCHOBBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKHUA ITPOPUIIb)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasrcoanckoeo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHU3aIliy;

YMEHHUE B3aUMOJICHCTBOBATHh C COLMAIBHBIMA MHCTUTYTaMH B COOTBETCTBUHU
¢ uX QYHKIUSIMU U Ha3HAYCHUEM.

B cghepe nampuomuueckozo socnumanus:

c(hOpMHUPOBAHHOCTH POCCHUUCKON TpaKIaHCKOW MACHTUIHOCTH, TAaTPHUOTH3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHMIKECHHSIM
POCCHICKUX YUCHBIX B 001aCTH (PU3UKH U TEXHUKH.

B cghepe oyxoeno-upascmeennoco socnumarus:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;
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CIIOCOOHOCTh ~ OIIEHMBaTh  CUTyallUIl0 W [PUHUMATh  OCO3HAHHbIE
pElIeHHs, OPHEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI M  IIEHHOCTH,
B TOM YHCJIE B JACSITEILHOCTH YUYEHOTO;

OCO3HAaHME JUYHOIO BKJIAJIa B MOCTPOCHHUE YCTOMUMBOTO Oy TyIIIETO.

B cghepe acmemuueckozo éocnumanusi:

ACTETUYECKOE OTHONIEHUE K MHPY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucymero pu3n4eckon HayKe.

B cghepe mpyoosoco éocnumanusi:

UHTEpPEC K pa3inyHbIM cdepam npodhecCUOHATBHOM  JesATEIbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyay1Iel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIEC KU3HEHHbIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH
(bu3MKN Ha TPOTSKEHUH BCEH KU3HU.

B cghepe sxonocuueckoeo socnumanus:

C()OPMHUPOBAHHOCTh  DKOJIOTHUECKOW KYJIBTYpbl, OCO3HAaHHE TI00ATHLHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUAN B OKPYXKAIOIIEH CpElie HA OCHOBE
3HaHUS LeJed yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

paciIipeHue oMbITa JesITEIbHOCTH HKOJIOTUYECKON HAIIPaBIEHHOCTH HAa OCHOBE

UMEIOITUXCS 3HAaHUH 110 (hH3BHUKE.

B cgpepe yennocmu nayuno2o no3Hanus:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3UUECKON HAYKH;

OCO3HAHUE I1IEHHOCTH HAy4YHOU JESITeIbHOCTH, TOTOBHOCTH B TIpoIEcce
U3y4YeHUs] (PU3UKH OCYIIECTBISATh MPOEKTHYIO U HUCCIEIOBATEIbCKYIO JIEATEbHOCTh

VHJIMBU1YaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHBbIE NCCTBUA:

ba3oBble JJornvyeckue 1eicTBUA:

CaMOCTOSITEIIbHO dbopMyIUpOBaThH u aKTyaJIn3upPOBaTh npo0semy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENECTATh IEJIH JICITEIbHOCTH, 3aJaBaTh IApaMETPbl W KPUTEPUH HX
JIOCTHKCHUS

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3HUUECKUX

ABJICHUAX,
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pa3pabatrbIBaTh IJIaH PELIECHUS MPOOJIEMBbl C YUYETOM aHAIM3a MUMEIOIIMXCS
MaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLICHUBATh PUCKU NOCIIEICTBUI AEATEIBHOCTH;

KOOPJIMHUPOBATh U BBINOJIHATE Pa0OTY B YCIOBHUSAX PEaIbHOI0, BAPTYAJIbHOI'O
¥ KOMOWHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTb KPCATUBHOC MBIIIJICHUC IIPU PCIHICHUHN JKU3HCHHBIX HpO6HCM.

ba3oBble ncciegoBareibCKue AeiCTBUS:

BJIAJETh HAYYHOW TEPMHUHOJOTHUEH, KIIOYEBBIMU MOHATHSIMU U METOJAMH
(bu3NYeCcKoil HayKH;

BJIAJI€Th HAaBBIKAMHM Y4€OHO-HCCIIEJOBATENbCKON M MPOEKTHON JEATEIbHOCTH
B oOsiacTu (PpU3MKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IMOHMCKY
METOJIOB peuleHHs 3anad (U3NYECKOro COACpKaHMsI, MNPUMEHEHHUIO Pa3INYHbIX
METO/IOB [T03HAHMSI,

BIAJCTh BHUAAMHU JICITEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHMS, €T0
UHTEpIIPETalluY, NpPeoOpa3oBaHUI0O U MPUMEHEHMIO B PA3NIMYHBIX y4YEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh  TIPUYMHHO-CIIEJICTBEHHBIE CBSI3W M aKTyaJlU3UpoBaTh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUsI, HAXOIUTh apryMEHTHI ISl TOKa3aTeIbCTBa CBOMX

YTBEPXKIAEHUM, 3a1aBaTh IMIAPAMETPHI U KPUTEPHUH PEILICHHUS;

aHATM3UPOBATh MOJTYUCHHBIC B XOIC PEIICHUS 3a/1a91 Pe3yIbTaThl, KPUTHICCKU
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHBIC 3a/llaud B 00pa30BATEIHHOU
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHHUBATh MPUOOPETCHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B TPAKTHYECKYIO 001acTh
YKU3HEICATCIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEAMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIC UJCH, MTPEJIaraTh OpUTHHAIBHBIC ITOAXOABI U PEIICHUS;

CTaBHUTb HpO6J’I€MBI M 3a/1a4i, JOIIYCKAIOIMUE aJIbTCPHATUBHBLIC PCILICHUS.

Padora ¢ undopmanueii:

BJIaJICTh HaBBIKAMM MOJy4YeHUS HMHOOpMaUK (PU3HYECKOTO COACPKAHUS U3
MCTOYHUKOB PpAa3HbIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISATh TOWCK, aHaJu3,
CUCTEMATHU3AIMIO W WHTEPIPETANMi0 HHPOPMAIUA PA3IUYHBIX BUIOB U (HOpM

MNpeACTaBJICHUS;
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OIICHMBATh JIOCTOBEPHOCTH HH(OpMAIHH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B PENICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3aIlMOHHBIX
3a/1a4 ¢ COOMI0JICHHEM TpeOOBaHUM SPrOHOMUKHU, TEXHUKU O€30MaCHOCTU, TUTHUEHBI,
pecypcocOepeKeHNs, TMPAaBOBBIX M JTHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30macHOCTH;

Co37aBaTh TEKCThI (PU3UICCKOTO COJICPIKAHMS B PA3TUYHBIX (popMaTax ¢ ydeToM
Ha3HaUYCeHHUS MHGOPMAIMK U IEJCBOH ayJaMTOPUH, BHIOMpAs ONTHMAJIBHYIO (opMy
MIPE/ICTABIICHUS M BU3YaJIM3alIlUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUSA:

OCYIIIECTBIIATH OOIICHIE BO BHEYPOIHOU ACSITEILHOCTH;

pacro3HaBaTh MPEANOCHUIKHA KOHMIUKTHBIX CUTyaIlui U CMATYaTh KOH(MIUKTHL;

pa3BEepHYTO W JIOTUYHO H3JIarath CBOK TOYKY 3pPEHUSI C HCIIOJB30BaHHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHJIHOW W MHIUBUIYyaTbHON
paboTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JEHCTBUH C y4ETOM OOIIHMX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0Io 4J€Ha KOJJICKTHUBA,

MPUHUMATh eI COBMECTHOU JEATEIIbHOCTH, OpraHU30BbIBATH
U KOODJMHUPOBATH ACHUCTBUS MO €€ JOCTHMIKEHHUIO: COCTABJATH IUIAH JCHUCTBUM,
pacnpenensiTh poJid C YYEeTOM MHEHUN YYaCTHHUKOB, OOCYXKIAaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIaJIa M KaXJAOT0 YYaCTHHKA KOMaH/bI B OOIIHIA
pPE3yNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE TIPOEKTHI, OLEHHUBaTh WAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBJISITh TTO3UTHUBHOE CTPATErMYeCKOe TIOBEJICHHE B  Pa3IUYHBIX
CUTYaIMsSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKEeHNE, ObITh MHUIIMATHBHBIM.

PerynsitTuBHble YHUBepCcaJIbHbIE yUeOHbIEe AeiiCTBUS:

Camoopranu3anus:

CaMOCTOSATENILHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESITEIBHOCTh B 00JAaCTH
(bU3HUKY, BBISBISATH TPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITEJILHO COCTaBJISITh IJIaH PEIICHUS pACYETHBIX M KAUECTBEHHBIX 3a/a4,
IJIaH BBITIOJIHEHUS TPAKTUYECKOW pPabOTBI C Y4EeTOM HWMEIOIIHUXCS PECypCoB,

COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHUM;
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JIaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM;
pacImpsTh paMKH y9e0HOTO MPEeIMeTa Ha OCHOBE JIMYHBIX MTPEAIOYTECHUH;
JieNaTh OCO3HAHHBIA BbIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cedsd
OTBETCTBEHHOCTH 32 PEIICHHUE;
OILICHUBATh MMPHUOOPETEHHBIN OIIBIT;
CIIocOOCTBOBATH (HOPMHUPOBAHUIO 1 TIPOSBICHUIO DPYIUIIUN B 00J1aCTH (PUBHKH,

MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAJIbHBI HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIa/IETh HABBIKAMH [103HABATEIBHON peIeKCHN KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUN U MBICIIUTEIIBHBIX ITPOLIECCOB, X PE3YyJbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh NMpUEMBI pedIeKcun ISl OLIEHKU CUTYallud, BbIOOpa BEPHOTO
pellIeHNs;

YMETb  OLEHUBAaTh PUCKM U  CBOEBPEMEHHO MPUHUMATh  pELICHHS

I10 UX CHUIKCHHIO,

IPUHMMATh MOTHBBI W apryMEeHTbl JAPYTHX I@IPU AaHAIU3€ pPe3yJIbTaToOB
NEeATEIbHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHUBBI W apPryMEHTbl JAPYTHX TMPU aHAIU3€ pe3yIbTaToOB
NESATEIIbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO APYIHX HA OLIMOKH.

INPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca obyqaronuiicss HAy4uTCs:

MOHUMATh 3HAUEHHE ONKUCATEIbHON, CHCTEMATU3UPYIOILEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (GYHKUUNA (PU3MUECKOW TEOPUM — MEXaHUKH, MOJIEKYJSIPHOU
GU3MKK W TEPMOJWHAMUKH, POJb (Pu3ndeckor Teopurn B (POPMUPOBAHUU
MpeACTaBICHUN 0 (U3NUECKONU KapTUHE MUPA;

pasznuyaTh YCJIOBUS NPUMEHMMOCTH M3YYEHHBIX Mojened (U3NYECKUX Tel
Y TIPOLIECCOB (SIBJICHUN);

pa3nuuaTh ycloBUS (TpaHUIlbl, O0O0JacTH) NPUMEHUMOCTH H3YUYEHHBIX
(¢bU3MYeCKNX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (PyHIaMeHTaIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBIACHATH MEXAHWYECKUE, TEIUIOBBIE, DSJIEKTPUUECKUE

npoueCcCbl M ABJCHHA, HCIIOJIB3YSd OCHOBHBLIC IIOJIOXKCHHA M 3aKOHbI MCXAHWKH,
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MOJIEKYJISIPHO-KUHETUYECKON TEOPUM, MOJEKYJISIPHONH (PU3MKU M TEpMOAMHAMUKH,
AIIEKTPOANHAMHUKH;

aHAJIM3UPOBaTh U OOBSCHATH (PUINUECKUE SIBICHUS, HCIOJIb3YS OCHOBHBIE
HOJIOKEHUS U PU3NYECKUE 3aKOHBI;

ONKCHIBaTh (PU3MUECKHE NPOLECCHl M SBICHUS, HCIOJIb3YsS HEOOXOAMMBbIE
BEJIMYHHBI;

OOBACHATH OCOOEHHOCTH MTPOTEKAHUS N3y4aeMbIX (DU3UUECKUX SIBICHUM;

NPOBOJIUTh HUCCIICIOBAHUE 3aBHUCUMOCTH OJHOW (PU3MUECKON BEITHMUMHBI
OT JpPYrOd C MCIOJB30BAHUEM MPSAMBIX HM3MEPEHHUH, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJibTaThl IOJYUYEHHOW 3aBUCUMOCTH (PUIUUYECKUX
BEJIMYMH B BUJI€ TPA(PUKOB C yUETOM a0COJIFOTHBIX MTOTPEUTHOCTEN U3MEPEHUI, IenaTh
BBIBO/IBI I10 PE3YyJIbTaTaM UCCIIEA0BAHNU;

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEIUYHH, IPU 3TOM BBIOMpATh
ONTUMAJbHBIA METOJ HU3MEPEHMsI, OLEHUBATh AaOCOJIIOTHBIE M OTHOCHUTEIbHbBIC

MOTPCITHOCTH IIPAMBIX 1 KOCBCHHBIX I/I3MepeHHf/'I;

IIPOBOJUTE OIIBITHI 110 NPOBEPKE MNPEIIOKEHHONM T'MIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, CcOOMpaTh  HAKCHEPUMEHTAJIbHYIO  YCTAHOBKY, AaHaJM3UPOBATH
MOJIyY€HHBIE PE3YJIbTATHI U I€NIaTh BBIBOJ O CTATyCE MPEIIOAKEHHOMN TMIIOTE3bI;

coOoaTh MpaBujia O€30MacHOr0 Tpyda MNP MPOBEACHUU HCCIEAOBAHUN B
paMKax IIPaKTUKyMa U y4eOHO-UCCIIEeI0BATEIbCKON NEATEIIBHOCTH C
UCII0JIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000pyAOBaAHUS;

pelaTh pacyeTHBIC 3aJjau C SIBHO 3aJJaHHOW W HESIBHO 3aJaHHON (hHM3HUYCCKON
MOJIEJIbIO: Ha OCHOBAaHWM aHaJIh3a YCJIOBHS OOOCHOBBIBATH BBIOOpP (U3MUECKOM
MOJIeJIM, OTBevarollell TpeOOBaHUSAM 3a7aud, NPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTHM W TMOCTYJAaThl (PU3MYECKUX TEOPU TMpPU  HKCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJOB pEIIEHUs 3aJad, MPOBOJWUTH PAcCYETbl HA OCHOBAaHUU
UMEIOIINXCS JTAHHBIX, AHAJIU3UPOBATh peE3yJibTaThl M KOPPEKTHPOBATH METO/IbI
pelIeHus C Y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

peliaTh KaueCTBEHHbIE 3a/lauM, TPeOyrolne NPUMEHEHHUsl 3HAHUM U3 pa3HbIX
pazznenoB Kypca (U3MKH, a TaKKe HHTErpaluy 3HAHUM U3 JIPYTuX IPeIMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBATh JIOTHUECKYIO LENOYKY PaCCYKICHHUI C
OMOPO Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIl OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTEIBHBIX TPHUOOPOB;

AHAJIM3UPOBATh M OLCHHWBATL IIOCICACTBUA OBITOBOM M HpOHSBOI{CTBCHHOﬁ
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NESATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MUECKMMHU NPOLeCCaMM, C MO3UIIUNA
DKOJIOTHYECKON 0e30MacHOCTH, IIPEACTABICHAN 0 palMOHATIBHOM
MIPUPOJIOIIONB30BAHUY, & TAKKE PAa3yMHOM HCHOJIb30BAHUM JIOCTMKEHHM HAyKU M
TEXHOJIOTHH /ISl TaTbHEUIIIETO PA3BUTHSI YEJIOBEUYECKOTO OOIIECTRA,;

OPUMEHSTh pa3IMyHble CIOCOObl paboThl ¢ uHpopMalue (HU3nIecKoro
COJIep KaHMs C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, TPH
TOM HCIIOJIh30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIC TEXHOJIOTHHU ISl TIOWCKAa,
nepepaboTKh M MPEeAbSBICHUS Y4YeOHOW M HAyYHO-TIOMYJISipHOM uWHGOpMaIH,
CTPYKTYPUPOBAaHHUS W HMHTEPIIPETAIIMU HHPOPMAIUH, TOJYUYCHHONW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJIy4aeMyI0 HH(OPMAIUIO U OIICHUBATD €€
JIOCTOBEPHOCTh KAK HA OCHOBE HMEIOIIMXCS 3HAHWK, TaK MU HAa OCHOBE aHaIu3a
MCTOYHHKA HH(POPMALINH;

MPOSIBIISATh OPTaHU3aLMOHHBIE W MO3HABATEIbHBIE YMEHUSI CaMOCTOSITEIbHOIO
NpUOOPETEHUS] HOBBIX 3HAHMM B TPOIECCE BBIMIOJHEHUS] MPOEKTHBIX M Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

paboTaTh B rpymie ¢ UCIIOJTHEHUEM PA3JIMUHBIX COIIUATBHBIX POJICH;

NPOSIBIISATh  MOTHBAIIMIO K Oyaymied mnpodeCcCHOHAIbHOM e TEIbHOCTH

0 CIEeNHATBHOCTAM (PU3UKO-TEXHUUYECKOTO MPOuIIs.
K konny 11 kracca oGydaroniuiicst HQy4uTCS:

MMOHUMATh POJIb (U3UKH B YKOHOMHUYECKOM, TEXHOJOTHYECKON, COMAIBHOMN U
ATUYECKOU cdepax NesATeIbHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU B COBPEMEHHOMU
HAyYHOW KApTUHE MHpA, 3HAUYCHUE OMNUCATEIIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHOM M MPOTHOCTUYECKOM (QYHKUMN (U3HMYECKOM TEOpHH, POJIb
dbusndeckoit Teopun B GOPMUPOBAHUU TPEJCTABICHUN 0 (PU3NYECKON KapTUHE MHUPAa,
MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-
Hay4YHBIX MPECTABICHUIN O MPUPOJE;

pazIMyaTh YCJIOBHUS MPUMEHUMOCTH M3YUYCHHBIX Mojelie (U3UYECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyarh yciaoBUs (TpaHMIlbl, OOJIACTU) NPUMEHUMOCTH H3YUYCHHBIX
bu3MYecKuX 3aKOHOB, MMOHMMATh BCEOOIMA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH DJIEKTPOMArHUTHBIC, KBAHTOBBIC IPOIECCHI U
SIBJICHUSI, WCIIOJB3Ysl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJIEKTPOJUHAMUKH U
KBaHTOBOW (PU3UKH;

OIMMCBIBATb U3YUYCHHEIC (l)I/ISI/ILICCKI/IC IMPOUECChI U ABJICHUS,
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OOBSCHATH 0COOEHHOCTH MPOTEKAHUS U3YUYCHHBIX (DU3MUECKUX SIBICHU;

IIPOBOJIUTH UCCIIEN0BAHUE 3aBUCUMOCTEN buzngecknx BEJINYUH
C UCIIOJb30BAHUEM IIPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢uKcHpoBaTh pe3yibTAaThl MOJYYCHHON 3aBHCUMOCTH (DU3MUECKUX BEIWYUH B BUJIEC
rpauKoB ¢ y4eToM aOCOJIIOTHBIX MOTPEUIHOCTEH H3MEPEHUM, NeNaTh BBIBOJIBI MO
pe3yapTaTaMm UCCIEN0BaHNs;

MPOBOJAUTH KOCBEHHBIE U3MEPEHUS (DU3MUECKUX BEITUYMH, IIPH 3TOM BHIOMPATH
ONTUMAJIbHBIA METOJ M3MEpPEHUs, OIICHUBATh aOCOJIIOTHBIE W OTHOCHUTEIIbHbBIE
IOrPETHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

IIPOBOAUTHL OIBITHI 110 IPOBEPKE IPEITIOKEHHOM TMIIOTE3bl: IUJIAHUPOBATH
DKCIIEPUMEHT,  COOMpaTh  OSKCHEPUMEHTAIIBHYI0  YCTAaHOBKY, aHAJIU3UpPOBATh

IMMOJYUYCHHBIC PC3YJIbTAThI K ACJIaTh BBIBOA O CTATyCC HpGI[J'IO)K@HHOﬁ THUITOTE3HI,

coOJroiaTh TpaBujia O€30MacHOr0 TpyJa MNP MPOBEACHUH HCCICAOBAHUN B
paMKax IIPAaKTUKyMa 51 y4eOHO-UCCIIEI0BATEIbCKON NEATEIBHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIIBHBIX YCTPONCTB U JAOOPATOPHOI0 000y 10BaHUS;

pelath pacyeTHhIE 3aJ]a4M C SIBHO 3aJJaHHOM U HESIBHO 3a/IaHHON (PU3MYECKOU
MOJIETIBIO;

penaTh KayeCTBEHHBIE 3a/1au, TPeOYyIOIIMe MPUMEHEHUs 3HAHUN U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TakXKe HHTErpallud 3HAHUA W3 JIPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOr'0 I[MKJIA: BBICTPAUBATh JIOTHUECKYIO LEMOYKY paCCyKICHHUM C
OTOpPOH Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS [l OOBSICHEHUS] OCHOBHBIX MPHUHIIUIIOB
paboOThI U3MEPUTENBHBIX MPUOOPOB;

aHaJIM3UpPOBaTh W OLEHUBATH IOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMH TNPOLECCaMU, C TO3HUIMHA
DKOJIOTUYECKOU 0e30macHOCTH, IIPEJICTABICHUI 0 paLMOHAJIBHOM
IPUPOAOIIOIB30BAHUN, A TAKXKE PasyMHOM HCIOJIb30BAaHUMU JIOCTHIKEHUN HAyKU H
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHS YeJIOBEUECKOro 00IeCTRa;

MPUMEHSTh Pa3IMUHbIE CIMOCOOBI paboThl ¢ wuHbOpMaImeln QU3NIECKOro
COJIep>KaHMs C UCMOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHM, IPH
TOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJOTMHU ISl TOHUCKa,
nepepaboTKi M TPEabsIBICHUS Y4YEOHOM M HAy4YHO-TIONMYJISIpHOM HH(pOpMaIuu,
CTPYKTYPUPOBAaHUS W HMHTEpIpPETAuu HHPOpPMALUM, TMOJYYEHHOW U3 pPa3IUUHBIX
UCTOYHUKOB, KpUTHUECKH aHAJIM3UPOBATH MOTy4aeMyt0 HH(GOPMAIIUIO U OLIEHUBATH €€

JAOCTOBCPHOCThL KaK Ha OCHOBE HMCIOIIHUXCS 3HaHI/II\/'I, TaK W Ha OCHOBC aHaJIn3a
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UCTOYHHUKA UH(POpMALUY;

IIPOSIBIIATh OPTaHU3ALMOHHBIE U MO3HABATEIbHBIE YMEHUSA CaMOCTOSTEIBHOIO
IpUOOpETEHNs] HOBBIX 3HAHUNA B IPOLIECCE BBINOJHEHUS HPOEKTHBIX U Y4YEOHO-
UCCJIEI0BATENBCKUX PadoT;

paboTaTh B IpyIIIE C UCTIOJHEHUEM PA3IMYHBIX COLUAIbHBIX POJIEH;

OpOSIBIATh MOTHUBALIMIO K Oyaymiedl mpodeccHoHambHON — JIeATENbHOCTH

I10 CIICTIHAJIBHOCTAM (1)I/I3I/IK0-T€XHI/ILICCKOFO HpO(bI/IJISI.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
N HanmenoBanue
) pasesoB ¥ TeM
/1
y4eOHOro npeaMera

Pa3znen 1. Mexanuka
1.1 TlorpemHoctu
B OKCIIEPUMEHTE

(Jtexrus)

KomnnuectBo

qaCoB

[IporpamMmmHOE copepranue

DKCNEPUMEHT U TEOPUS B IPOIECCE

no3HaHus npupoabl. Habmtonenue

U DKCIIEPUMEHT B (PU3UKE.

Crnioco0bl u3MepeHus pu3ndecKux

BEJINYMH (aHAJIOTOBBIE U ITU(POBHIS

U3MEpUTEIbHBIE TPUOOPHI,
KOMITbIOTEPHBIE JAaTYNKOBBIE
CUCTEMBI).

[TorpemHocTn U3MEpPEHUM

bu3nYecKuX BeIMYUH (a0COMIOTHAS

Y OTHOCUTEJIbHASA).
I'mnore3a. ®uU3MUECKUM 3aKO0H,

rpaHunibl €0 IPUMCHHUMOCTH

XapakTepUCTHUKA IEITETbHOCTH

o0ydJaronmxcs

Onepuposams NOHAMUAMU:
Ha0JII0/IEHUE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, pu3ndecKas BeIUYUHA,
(bu3nYeCcKuil 3aKOH, U3MEPUTEITBHBINI
npudop, U3MEpeHne, pe3yabTaT
U3MEPEHMs], 1IeHa JeJICHUS ILIKaJIbI
npudopa, NOrpeuIHOCTh U3MEPEHHUS.
Ilpusooums npumepvl HaOMOACHMYS,
AKCIIEPUMEHTA, TUIIOTE3bI, TECOPUH,
(bU3MYECKUX BEIMYUH, (PU3UUYECKUX
3aKOHOB, U3MEPUTEIBHBIX PUOOPOB.
Onpeodensame UeHY JEIEHUS Kb
npudopa, abCOTOTHYIO MOTPEITHOCTh
IPSIMOTO U3MEPEHUSI.
3nams GOpMYIIBI 17151 OTLICHKU
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1.2

OrieHKa IOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTosTenpHAS

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[IpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBCHHBIX H3M€p€HHI>i

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHMS, ITPABUIIA
OKPYTJICHHSI a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTENBHBIX MOTPEIIHOCTEN

B IIPOLIEHTaX

Onepupogams NOHAMUAMU.
a0COIOTHASI IOTPEUIHOCTh U3MEPEHUS,
OTHOCHUTENBHAS ITOTPEIIHOCTD
WU3MEPEHUS.

Ilpusooums npumepol IPSIMBIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTSI OLIEHKH a0COJIFOTHOM NOTPELIHOCTH
MPSIMOT0 U3MEPEHUs, TpaBuia
OKpYTJieHUs a0COMFOTHBIX
norpenrHocTen, (OpMyJbl sl OLIEHKU
OTHOCHUTEIIbHOM MOTPEIIHOCTH
KOCBEHHOI'O U3MEPEHU.

Ymemsb oKpyrisaTh a0COMIOTHBIE
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1.3.1 VYcpemuenue
n3mepennit. CirydaiitHast
MOTPEIIHOCTh

(TpaKTUKyM)

1

[IpubOopHBIE MOTPEIIHOCTH,
CJIy4ailHble U CUCTEMaTUYECKHE

IMOTPCHIHOCTHU

MOTPEUTHOCTH, BEIPAXKATh
OTHOCUTEJIbHBIE MIOTPEITHOCTH

B IIPOLICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCHUTEJBHBIX IOTPEMIHOCTEN
Onepuposams NOHAMUAMU:
NpUOOpHAas MOTPEUIHOCTb, CIIyqaitHas
HOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTD, CPEHEE 3HAUCHHE.
Ilpueooums npumepvi IpruOOPHOH,
CIIy4allHOM U CUCTEMAaTUYECKON
MOTPEIIHOCTH.

Onpedensims SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

IIPU IPOBEIEHUH HECKOJIBKUX
HE3aBHUCUMBIX H3MEPEHHUM.
Hcnonvzosams HOpMyITbI 1J1sI CPETHETO
apu(pMEeTHYECKOr0 HECKOJIbKUX YUCEIL,
JUTSI OLIEHKH a0COIFOTHOM MOTPEIIHOCTH
3HauYeHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/iHee

apudmMeTHIecKoe Habopa ee 3HaUCHU.
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1.3.2 Kunemaruueckue
W3MEPCHUSI TATBHOCTH
oJIeTa, pacuer

Ha4YaJbHOM CKOPOCTH

(IpaKkTUKyM)

IIepemerenue, CKOpOCTh

1 YCKOPEHHE MAaTepUaAIbHOU TOUKH,
WX TIPOCKIIMU Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBuxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenugamsb 3HAUCHUE U3MEPSEMOI
(M3UYECKON BEIMUMHBI KaK CpETHEe
apumeTnyeckoe Habopa ee 3HAYCHHIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJbKHX HE3aBUCHUMBbIX U3MEPEHU,
aOCOJIIOTHYIO U OTHOCUTEIbHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnuseams 63aumocessu

MEX/Ty OIIEHKOW 3HaYeHUS (PU3NIECKON
BEJINYMHBI, OTIPEIEIIIEMON

0 pe3yJbTaTaM HECKOIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(PMETHICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHne, JalbHOCTh MOJIETa,
a0COJTI0THAS IOTPEIIHOCTH U3MEPEHHUSI,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

Ilpueooums npumepsvr CBOOOTHOTO

MaaCHrA TCJI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHMS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

MIPU Pa3HbIX yriax MEXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue (opMyJibl,
OTKCBHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JaJIbHOCTH TIOJIETa TeNa,
OpOIIEHHOTO TOPU3OHTAJILHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTbD TAJIBHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIyYCHHBIC PE3YJIbTATHI.

Pewams 3agauy Ha onpezeneHue

0 DKCIIEPUMEHTATBHBIM TAHHBIM
HAa4aJIbHOU CKOPOCTH TEJIa,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOIPCHIHOCTD
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1.4  Ilpocteitmme
TeOMETPUICCKHC
WU3MEPCHUS
(camocTosTenbHAS

pabota)

1.5 TIpadpuku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEM.

Mertonasl ¥ preMBbl IPOBEICHUA
IIPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BETUYMH (JIJIMHA,

yToJ1, IJI01a/1b, 00bEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT aApyra. JInnernas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs MOTPEIIHOCTh U3MEPEHHS],
OTHOCHTEINbHAS TIOTPEITHOCTD
U3MEPEHUSL.

3namb METO/IbI U IPUEMBI TIPOBEICHMUS
IPSIMBIX U3MEPEHUN TE€OMETPUIECKUX
BEJIMYUH.

Ipumenamo Gopmybi

JUISL OTIpeieIeHHsI aDCOIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
MTOTPELIHOCTEMN.

Pewamy 3anauy Ha onpeieieHue
iomaan Gurypsl 1 0oObema tena

10 DKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JIJTUH.

Onpedensams 3HaYEHUS] OTHOCUTEIIBHBIX
IIOrPEIIHOCTEN B MPOLIEHTAX
Onepuposams nonamusmu: Tpadhuk
3aBUCUMOCTH OJTHOU (pU3UYECKOM

BEJIMYUHBI OT APYrOH, TUHENHA
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTE. YTJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJIara€éMoe€ JIMHEWHOU 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEWHOMN
3aBHCUMOCTH, alllIPOKCHUMAIIHS,
WHTEPTOJISAIINSA, YKCTPATIOJISIIHSL.
3nams nipaBUIIa TOCTPOCHUS IPadKOB
3aBUCUMOCTEN (PM3UUYECKUX BETUYNH
JPYT OT Jpyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUIHH
JIPYT OT JpyTa.

Ipumensmo TIpaBUIIa TIOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (PU3NUSCKUX
BEJIMYUH JIPYT OT JApyTa.

Ilpueooums npumepsi anMpoKCUMAIIUH,
WHTEPTOJISAIAN, YKCTPATTIOJISIIHH.
Ymems poBOIUTH POLIETYPBI
anmpPOKCUMAITUHU, UHTEPIIOJISAIINAH,
AKCTPATTOIISIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 dunreHTa 1 CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIC
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEeapu3alysl,

IIoACYCT 1101 aan

['paduyeckoe npencraBiacHue
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH APYT OT ApYyra.
Henunelinas 3aBUCUMOCTD

H €C JIMHCAapHU3aluAa

MOTPEIIHOCTH.

Yemanasnusamo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(du3nyYECKUX BEMYMH IPYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(U3MYECKUX BEJIMYUH APYT OT Apyra
10 3aJ]aHHBIM Ha0OpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cliaraeMoe, OLIEHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmusamu. Tpadux
3aBUCUMOCTH OJJHOM Pu3nyeckon
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JIMHEAPU3aLUs

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIA/Ib

38



noJ rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatelbHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams ipaBUiia TOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (PM3NUECKUX BEITUINH
JpYT OT Apyra, pU3NYecKuii CMBICT
TIJIOIIAIM O] TPaUKOM 3aBUCUMOCTH
1 KacaTeJIbHOM K rpaiKy 3aBUCUMOCTHU
B JJaHHOM TOYKeE.

Cmpoumb UCXOTHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEHN (DM3UYECKUX BEIIMUUH
JIPYT OT Apyra, KacaTeJIbHYIO K rpaduky
HEJIWMHENHOU 3aBUCUMOCTH B JJaHHOU
TOYKE.

Ilpumensamo nipaBUIIa MOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYUH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U YIJ10BOro kosgduirenra

KacaTelbHOH K TpaduKy HETMHEHHOM
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3aBUCUMOCTH B IAHHOM TOYKE,
OLIEHUBATh UX a0COJIIOTHBIE
MOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATHEM
«(pyHKLIHSD ¥ 3aBUCUMOCTBIO
(U3HYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamso
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYHUH JPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUNH
JpYT OT Jpyra Mo 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 10 MOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
cllaraémMoe, OLIEHUBATh UX a0COJIIOTHBIE

N OTHOCHUTCJIBHBIC ITOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPJMHATHI TPAHUIIBI Koopaunara, Bpemsi, CKOPOCThb BEJIMYMHBI OT JPYTOM, HEIIMHENHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzauus

3aBUCUMOCTHU

(mpakTHKyM)

1.8 WUsyuenwue ynpyroro
rucrepesnca

(MpakTHKyM)

Cuina. UsMepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ YaCTUYHO yIpyTHe nedopMaIuu.

Cwuia ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIMHEAPU3ALIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumps TMHEapU30BaHHbIN rpaduk
3aBUCUMOCTH (PU3MUYECKUX BEITUYNH
JIpYT OT Jpyra.

Ipumensimo nipaBUa NOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH APYT OT JApyTa.

Onpedensimsb 3HAUCHUS YTIIOBOTO

ko3 duireHTa 1 CBOOOTHOTO
cjaraemMoro rpaduka JUHEHHON
3aBUCUMOCTH, OI[EHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccneoosams u unmepnpemuposams
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHuilbl 00JIACTH HAMOKaHUs Oymaru
OT BPEMCHH.

Hcnonvzosamsb CEKyHIOMED U PYJIETKY
Onepuposams nowamusAMU: CUIA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemw» popmynupoath 3akoH ['yka,

coOMpaTh IKCIIEPUMEHTAILHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM 1 Ha KOHEUHOM
nepeMenieHnu. I'papuueckoe

IIPEICTABICHUE PA0OOTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI ITPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHUX BETMUNH
ApYT OT Apyra.

Ipumensimo nipaBUa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIMHBI
00BEKTa OT BETMUMHBI TPUIIOKEHHOM

K HEMY CHJIBL.

Onpedensims yroy HaKJIOHA
KacaTeJIbHOM K rpaduKy HEIMHEMHON
3aBUCUMOCTH B JAHHOW TOYKE, IIJIOIIAb
1o rpa)MKoM, OLIEHUBATh A0COIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYHMH.

Hcnonvzoeamsb CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxenue maccel
JIMHEUKHU U MHIIIprIa
C IIOMOIIIBIO
YPaBHOBCIIHNBAHUA

pbIuara (ImpakTUKyM)

AOCOIIOTHO TBEPJIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tesila. MOMEHT CHJIBI
OTHOCHUTEJIbHO OCH BpaIllCHMUSI.
IIneuo cumnbl. CloXeHHE CHII,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp Ts7kecTH Tena. Y clIoBus

paBHOBECHS TBEPIOTO Tea. Peruar

Ycemanasnuseams 63aumocessu

MEX1y OIpeaeneHreM (HrU3nuecKoin
BEITMYMHBI «MEXaHUIECKast paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«III0MAAb 1O TPadhUKOM 3aBUCHMOCTH
BEJTMYMHBI CHJIBI OT BETUYUHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEIJIBHO OCH BpPAILICHUS,
JICYO CUJIBI, IICHTP TSKECTH Tela,
phIyar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHUIBI, IPHJIOKEHHBIE K TBEPJIOMY TeIy,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums mpuMepbl TPUMEHEHUS
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPJAUHATHI TOUKHU

OIIOPbI YPABHOBCIICHHOTO phbIdara
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OT BEJTUYMHBI CUJTBI, TPUIIOKEHHOU

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ipumensimo nipaBUa NOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JApyTa.
HUccneoosams u unmepnpemuposams
3aBHCHUMOCTH KOOPJAUHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJTBI, TIPUITOKEHHON

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBHCHMOCTH 3HAUEHUS YTII0BOTO

ko3 duireHTa 1 CBOOOIHOTO
CJIaraeMoro, OLieHUBaTh aO0CONIOTHBIE
¥ OTHOCHUTEIbHBIC TOTPEIIHOCTH ATHX
BEJIMYMH.

Hcnonvzoeams TUHENKY, a TaAKKe
HITPUIL C ACTICHUSIMHE 11 K3MEPEHUS
o0Bema.

Pewamys 3anaun 0 paBHOBECUH pbluara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(TpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3BMCHCHUC

HMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHUHN KHHETUIECKOMN
SHEPTUU MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
[TorennuanbHas SHEPrusl.
[TorenuuanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAITMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUAIbHBIX CUII

C UBMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKOMN
DHEpPruu. YIpyrue u Heyrpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CHJIBI, UMITYJIBC TE€Ja, KHHETUYECKas
DHEPIUsl MATEPUATIBHON TOUYKH,
ITOTEHIUAJIBHBIE U HEITOTCHIIMAJIbHBIE
CHUJIBI, IOTEHIIMAJIbHASL SHEPTHSI

(B T.4. Texa B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), IPYTUe

Y HEYIIPYTHUE CTOJKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPAaHEHUS UMILYJIbCA U TEOPEMY

00 U3MEHEHNH KHHETUYECKON SHEPTHH
MaTEepUAIBHON TOYKH, 1aBaTh
ONPEIEIICHNE MOTEHIIUATbHBIX

Y HENIOTEHLIMAJIBHBIX CHUIL;
(bopMyIIMpoBaTh 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUH.
IIpusooums npumepul Cilydaes,
KOTJ]a UMITYJIbC TE€JA COXPAHAETCS
WJIM HE COXPAHSIETCs, KOraa
MEXaHWYECKasl JHEPTUsl CUCTEMBI
COXPAaHSIETCS UM HE COXPAHSETCH,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUM.
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Hroro no pazgeny

20

Dopmynuposams TUIIOTE3Y O XapaKkTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTH (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBUCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewamw 3agaum 00 aOCOJIFOTHO
YOPYTHX ¥ a0COJIFOTHO HEYNPYTHX

COyZapeHUSIX
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Pa3nen 2. MoJjiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. Onpenenenue 2 KonnuecTBo TEMmIOTHI.
TEIUIOEMKOCTH TemnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJla ¥ MOJISIpHAs TeTNIOEMKOCTH
(TIpaKkTUKyM) BEIIIECTBA. Y PaBHEHHUE TEIJIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposams nowsmusaMuy. KOTAIECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YAeTbHas
1 MOJISIpHAS TETJIOEMKOCTH BEIICCTBA,
TEIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TEIJIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpusooumsv npumepwi T,
00J1aJaf0IINX OJTMHAKOBOM
TEIIOEMKOCTBIO, HO Pa3TMIHOM
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmob ypaBHEHHE TETLTIOBOTO
OayraHca JUTsl OTIMCaHUs TIpoIiecca
TEIJI000MeHa TBEPJIOTO TeJla C BOJIOM.
Hccneoosams TeIooOMeH

MEK]Ty TBEPJIBIM TEJIOM U YKUIKOCTIMH
U UHmMepNpemupo8ams pe3ynbTaThl
JTHX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
Tejla Ha OCHOBAHUHU PE3YJIbTaTOB

OMBITOB M0 U3YYEHHIO TEIJIO0OMEHA
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2.2.

N3smepenne
TEMIIEPATYpPhI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JIETKHE

(IpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M eanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30Bbie 3aKOHBI.
["a30BbIl TEpMOMETP

MEXIy TBEPABIM TEJIOM H KUIKOCTIMU
C pa3HBIMH TEMITepaTypaMu, OIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnuseams e3aumocessu

MEX/Ty 3aKOHOM COXpPaHEHUS YHEPTUU
Y ypaBHEHHEM TEIIOBOIO OanaHca.
Pewams 3a1aun Ha IpUMEHEHUE
ypaBHEHUS TETIOBOTO OaaHca
Onepuposams nousimusmu. JaBICHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIIECTBA, HJIcaJIbHBIN ras.

Ymemps 3anmchIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
(dhopMyIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOro TEPMOMETDA.

Ipusooums npumepsi NOBEACHUS Ta3a
MIpU U3MEHEHUH €T0 JIaBJICHUs, 00beMa,

TCMIICPATYyPhI.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
AKECTKOCTU CUCTEMBI.
Onpenenenue Mmoaymist
FOnra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(MpakTHKyM)

Hedopmariu TBEpAOTO TENA.
Pactsxxenue u cxxarue. Monynb
IOnra. Ynopyrue n Heynpyrue
nedopmarun. [Ipenen ynpyrux
nedopmarmii. 3akon ['yka.
MoOMEHT CUJIBI OTHOCUTEIIBHO OCH
BpauieHus. [lieyo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIbHOIO ra3a 1o pe3yJbTaram
OTMBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosams TUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusamys 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamys 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeinpona
Onepuposams nouamusamuy. yupyrue
U Heynpyrue nedopmarium,

npezen ynpyrou nepopmarmu,
MoxyJib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHHUS, ILIIEHO
CUJIBL, pbIYar.

Ymemw» dhopmynupoBath 3akoH ['yka
U1t iepopManiu pacTsHKeHUS
OJIHOPOJHOTO CTEPKHSI C IOCTOSTHHBIM

MMONEpCUYHbIM CCUYCHHUEM, YCIIOBHC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U Heynpyrux aeopManuii, MaTepruasoB
C pa3nu4HbIMU MoyJisiMu FOHra.
Ilpumenams 3akoH I'yka s pacuera
nedopManuy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKH OT BEJTUYHHBI
pacCTATUBAIOIIEH €€ CHJIBI

U UHMEPNPemupo8amy

MOJIyYeHHbBIE PE3YJbTAThHI,

B TOM YHCJIE JJIS OpENIeIeHUs Ipeiesa
yrnpyroi aedopmanuu.

Onpeodensams Moynb KOHra npoBoiIoku
Ha OCHOBaHUH PE3yJIbTaTOB OIBITOB

M0 PACTSKEHUIO TPOBOJIOKH

C MMOMOLIBIO PA3TUYHBIX 1O BEJIMYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUIHOCTh

u3MepeHHoro moayJs FOnra.
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2.4.

N3mepenune
koa¢dunrenTta
IIOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimeHT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kanmwspasie
sBiieHus. JlaBiieHue

IO/ UCKPHUBJIEHHOM ITOBEPXHOCTHIO

x)unkoctu. opmyna Jlammaca

Hcnonvzosams HepaBHOILICUUN phIyar
JUTSl YBEJIMYEHUS CUJIbI U TIEPEMEIIICHHUS.
Pewams 3a1aun Ha TpUMEHEHUE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y CXKaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKECHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAaMWUISIPHBIC SBICHUSL.
Ymems 3anuceiBaTh GOPMYITY SIS CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUs
MO/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOUPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooums npumepsvl MOBEPXHOCTHBIX
SABJICHUM W KaNWJUISPHBIX SBJICHUM.
llpumensms METO OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst m3MepeHus kodddumrenTa
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJIMYNHBI
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2.5.1. OmnpeneneHue TOYKU

pochl (IPAKTUKYM)

HacelleHHbIE 1 HEHACHIILICHHBIE
napel. KauecTBeHHast 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBILIEHHOT' O apa

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams PE3yJIbTaThl
IIPOBEJCHHBIX U3MEPECHUM.

Onpeoensamob KOdPHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUA JKUAKOCTU

10 pe3yibTaTaM IPOBEACHHBIX
HM3MEPEHUH, OIIECHUBATh A0COJIFOTHYO
Y OTHOCUTEJBHYIO MOTPEITHOCTD
U3MEPEHHON BEJINYVHBI.
Hcnonvzosams peryar 11 CO31aHUS
CHJIBI 3aJITaHHON BEJIMYMHBI.

Pewams 3anaum Ha npUMEHEHUE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsoKeHUs U popMmynbl Jlammaca
Onepuposamb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIICHHBIN Nap,
BJIQYKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemsb xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTD IINIOTHOCTH U OJaBJICHUS
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HACBIIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTb

HACBIIIEHHOTO ITapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPAaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumv npumepsvl HACHIIIICHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niponiecc BbIAACHUS
POCHI [P MIOHUKEHUHU TEMITEPaTypPhl
BJIQYKHOTO BO3/yXa

U UHMepPnpemuposams OJTyICHHBIC
PE3yJIbTaTHI.

Onpeodensims 10 TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIABJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATYPbl, OTHOCUTEIIBHYIO
BJIQKHOCTh BO3/IyXa, a TAKKE
a0COIIOTHBIE U OTHOCUTEIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TepMOMETP.

Pewamos 3a1aun Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCATOPOM

(TpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUYECKOE MoJIe.
HanpskeHHOCTh M IOTEHIMAT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHJEHCATOPA.
[TapannensHOE

Y ITOCJIEI0OBATEIBbHOE COCINHEHNE

KOHJICHCATOPOB

aOCOJIIOTHOM M OTHOCUTEIIBHOM
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, ITEKTPUIECKOE
1oJie, HAMPSKEHHOCTh U MOTCHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLMAJIOB U HaNpsKEHUE,
KOHJICHCATOP, AIEKTPOEMKOCTb
KOHJIEHCATOPA.

Ymemsb BoIUUCIATH 3apsi KOHIEHCATOPA
10 €r0 ANEKTPOEMKOCTH

Y HaIIPSDKEHUIO, TPUMEHSTh (YOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPU MOCIIEI0BATENEHOM

¥ TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOPOB, COOMpPaTh
AIIEKTPUYECKYIO IIETIb.

IIpusooums npumepbvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIIPsAKCHUA Ha KOHACHCATOPC
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Htoro no pazgeny
Pasznen 3. JieKkTpoaguHAMMKA.
3.1. WM3yuenue nporiiecca
pa3psAIKu KOHACHCATOpa

(mpakTHKyM)

DIIeKTpUUYECKUM 3apsi.
DIIEKTPUUECKOE TOJIE.
Hanps>keHHOCTh ¥ TOTeHI A
AIEKTPUYECKOTO 1MoJist. Pa3HOCTH
MOTEHIMAJIOB U HAIIPs)KCHUE.
O/J1C uctounnka Toka. Usmepenue

HanpspkeHus. BoasT™erp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepnpemupo8ams pe3yJbTaThl
ATOr0 3KCIEPUMEHTA.

Onpedensims OTHOLIIEHUE
ANEKTPUYECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUSAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPEIIHOCTH
U3MEPSEMBIX BEIUYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3anaun Ha coequHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
M0JIe, HANPSKEHHOCTh U MOTEHIAII
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHINAJIOB U HANIPSIKCHUE,

OJIC ucrtounrka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTL KOHACHCATOPA,
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KoHaeHcaTop. DI1€KTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM )
DIIEKTPUIECCKOM TIEITH.
Konzaencarop B 11enu moCTOSTHHOTO

TOKa

ANEKTPUUYECKOE COMPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IeTIH, BBIYUCIIATh
3aps] KOHAeHcaTopa

10 €T0 AIEKTPOESMKOCTH

U HaIIPSHKEHUI0, COOMPATDH
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIIOYEHHOTO B IIETIh
MTOCTOSTHHOTO TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
MIpU pa3psiaKe KOHAEHCATOpa

4yepes pe3nucTop.

Cmpoums rpaduK 3aBUCUMOCTH CHUITBI
TOKa OT BPEMEHU IPU pa3psiIKe
KOHJICHCATOpa 4epe3 Pe3ucTop.
Ilpumensame nipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccnedosamsb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yAEITBHOTO

COIIPOTHUBJICHUSA

Cwuia Toka. Hanpsixenue. 3akoH
Oma 1151 ydacTka IEmH.

DIEKTPUYECKOE CONIPOTUBIICHHUE.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 Pe3ucTop

U UHMEPNPemuUpos8ams Ty
3aBUCHUMOCTb.

Onpeodensims SNEKTPOEMKOCTh
KOHJIEHCATOPAa,

BbIpaXkas ee uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOMU K rpaguKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OLIEHUBAThH A0COJIIOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMeEp.

Yemanaenueams 63aumocsssu.
Pewamy xauecTBEHHbIE 3a7a4n

0 KOHJIEHCATOpax, BKIIOYEHHBIX B LIEIb
MOCTOSTHHOTO TOKa

Onepupogams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHUE,

QICKTPHUICCKOC COIIPOTHUBJIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IeIbHOE

COIIPOTUBJICHUC BCIICCTBA

yI€IBbHOE COMPOTUBIICHHE
BEIIIECTBA.

Ymems hopmynupoBath 3akoH Oma
JUTS y9acTKa LeMH, 3aIUChIBATh
dbopMyy TSl 3aBUCHMOCTH
COIIPOTHUBIIEHUS] OJJHOPOJIHOTO
MIPOBOJIHUKA OT €r0 JJIUHbI

Y IJIOUIA/IA IONIEPEYHOTO CEUEHUS,
coOUpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepwvl BEIECTB

C Pa3IUIHBIM YCIbHBIM
COIIPOTHBIICHUEM.

Ipumensams METO U3MEPEHUS

MaJIbIX AJIEKTPUUECKHUX
COITPOTHUBJICHU.

HUccneoosams 3aBUCUIMOCTD
HANPSDKEHUS MEXIYy KOHIITAMHU OTpe3Ka
MIPOBOJIOKU OT JTMHBI 3TOTO OTpe3Ka
U UHMepPnpemupo8ams pe3yabTaTbl
MIPOBEICHHBIX M3MEPEHUH, BEIUHCIISATH
AIIEKTPUIECKOE COMTPOTUBIICHHE OTPE3Ka

IIPOBOJIOKH I10 U3MCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenune
BOJIbT-AMIIEPHON
XapaKTEPUCTUKU
IIOJTYIIPOBOTHUKOBOTO

nuona (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHasi TPOBOAUMOCTh
MOJTYITPOBOTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

CUJIBI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Marepualia MPOBOJIOKHU MO U3BECTHBIM
JUTUHE, TUaMETPy U COMIPOTUBIICHHIO,
OIICHUBATh A0COJIFOTHYIO
Y OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzosams MyIbTUMETP B pEKAMaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akoH OMa
JUJISl y4acTKa 1€ U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepUCTUK
Onepuposamsb NOHAMUAMU:
MOJIYTPOBOIHUK, COOCTBEHHAS
U TIpUMECHAasi TPOBOAUMOCT,
P-N-miepexo1, MOIYIPOBOIHUKOBBIN
JTUO]I.
Ymems 0OBICHATH IPUPOTY
COOCTBEHHOMU Y IPUMECHOM
MPOBOAUMOCTH, CBOMCTBA
p-N-nepexo/ia, IPUHIUIT ICUCTBUS
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MOJTYIIPOBOTHUKOBOTO JIHO/IA,
ero GyHKIIMOHUPOBAHUE

IPU BKIFOYCHUH B 3JICKTPUUECKYIO LIETIb
MOCTOSTHHOTO TOKA B MPSMOM

¥ B 0OpaTHOM HaIlpaBJICHUH, COOMPATh
AIIEKTPUIECKYIO 11eTIb, YATATh
MapKHUPOBKY MOJIYITPOBOJHUKOBOTO
MOJa.

IIpusooums npumepwvl NCTIONIB30BAHUS
MOJIyTIPOBOTHUKOBOTO IM0/1a

B DJICKTPUYECKUX IICTISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHUMOCTH CUJIbI TOKA, TEKYIIETO
yepes3 MOyIPOBOIHUKOBBIN U0,

OT TMOIAHHOTO HA HETO HAMNPSKECHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) moiympoBOIHUKOBOTO MO
IIPH €T0 BKJIFOUEHUH B DJIEKTPUIECKYIO
IETb TOCTOSTHHOTO TOKA B MPSMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
Ipumenamu nipaBuiIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
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Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34

BEIIMYUH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HANpaBIICHUN
U UHMepPNPemupo8amo

ATy 3aBUCUMOCTb.

Onpedensims 3NEKTPUIECKOE
COIPOTHUBIICHUE TIOIYITPOBOTHIUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIpsHKEHUS, OIICHUBATH a0COJIIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HU3UICCKON BEIIMUUHBI.
HUcnonvzoeams BONBTMETP, aMIIEPMETD,
MEPEMEHHBIN PE3UCTOP, MAKETHYIO
1aTy, NOJYIPOBOJHUKOBBIN AHO/.
Pewams 3a1aum Ha 1IENTH TOCTOSTHHOTO
TOKa MPH HAIMYUHU B HUX HJICATEHOTO

Juoaa
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11 KJIACC

HaumenoBanue
Ne KomuectBo
pa3aesnoB U TEM
/1 4acoB
y4eOHOro npeamera
Paznen 1. DaekTpoguHaMuka
1.1. Onenka BeIUYUHEI 2
TOPU30HTAILHON
COCTAaBJISIOIIEN
MarHUTHOM UHAYKIINHU
MATHUTHOT'O MOJIA

3emun (ITPaKTUKYM)

[IporpammHoe copepkaHue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [ IpuHnmn

CYIICPIIO3UIHNN MAaIrHUTHBIX MOJICH.

JIMHMY MarHUTHOW UHTYKIIHMH.
MarauTHOE noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

o0ydJaronmxcs

Onepupoeamb norAmuAMU. MarHuTHOC

10Ji€, BEKTOP MarHUTHOW MHTYKIINH,
JIMHUM MarHUTHOW MHIYKIIHH.
Ymemwv hopMynupoBaTh MPUHITUIT
CyINEpIO3UIIMM MAarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHUTHOTO TOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYCCKHUX YCTPOMCTB,
SIBJISTFOIIIMXCS UICTOYHUKAMU
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame MPUHIIUT CYNIEPIIOZULINI
MarHuTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpPUCHTAIWIO BEKTOpAa HHAYKIIUU
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaX COJICHOUAA

U UHmMepnpemuposams MOTyYEHHbIE
pE3yJIbTaTHI.

Onpedensims 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABJISIONICH
BEKTOpAa MarHUTHON MHIYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIEHYIO
MOTPEITHOCTh U3MEPEHHOM (PU3HUECKOM
BEJTUYUHBI.
Hcnonvzoeams KOMIIac, COJIEHOUL,
71ab0paTOPHBIN OJIOK MUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
MPUHIIUATIA CYTIEPTIO3UIIUA MAarHUTHBIX

oJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MAarHATHOW MHIYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nose. Bektop
MAarHUTHOM MHAYKIUHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHutHoe

I10JIC MOCTOAHHOI'O MarauTa

Onepuposams NOHAMUAMU. MAaTHUTHOE
T0JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JMHAA MarHUTHOW MHIYKIIHH.

Ymemb n300pakath JIMHAW WHIYKITHH
MarHUTHOTO TIOJISl TIOCTOSTHHOTO
MarHura, COOupaTth
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepvi IPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBIISTFOIIUXCSl HCTOYHUKAMHU
MIOCTOSTHHOTO MarHATHOTO TIOJISI.
Ipumensamos cmapTPoH

C IPETyCTaHOBJICHHBIM ITPOTPAMMHBIM
obecrieueHrneM JUIsl U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TTOJISA, IIPaBUJIa
MIOCTPOCHUS TPahUKOB 3aBUCUMOCTEH
(U3MYCCKUX BETMYHMH APYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BETUIHHBI
MarHUTHOM MHIYKITUM MarHATHOTO
T0JIs1 IOCTOSTHHOT'O MarHuTa

Ha €ro MPOJI0JIbHON OCU CUMMETPUU

OT PacCTOSIHUS MEXIY LEHTPOM
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1.3.

HaGmroneuue
MArHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUU
MAarHMTHOM UHAYKIUU. MarHutHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarduTHoE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepPnpemupo6ams IMOITYYCHHBIC
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO IpaduK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIIUM MAarHUTHOTO OIS
OCTOSIHHOI'O MarHuTa

Ha €ro NPOJ0JIBHOM OCH CUMMETPUH
OT PacCTOSIHUA MEXAY LEHTPOM
MAarHuTa U TOYKOM N3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzosams UHIUHAPUYECKUM
IIOCTOSIHHBI MATrHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIIMIA CYTIEPIIO3ULIMA MAaTHUTHBIX
IOJIEU

Onepuposamv nOHAMUAMU. MATHATHOE
1oJie, BEKTOP MarHUTHON MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(eppomMarHeTuk, MarHUTHBIN

THCTEPE3HLC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITh
ABIIeHUS (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3Uca, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
obnagaronmx GpeppoMarHUTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOrPAMMHBIM
obecrieyeHuEeM JIJIsl UBMEPEHUs
BEJIMYMHBI MATHUTHOTO TIOJISA, TIPaBUJIa
MOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3nyeCcKuX BEIUYHMH JPYT OT JIpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUUHBI
MarHUTHOW WHIYKIIMA MarHATHOTO
1oJist BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIET0 Yepe3 KaTyIIKy

TOKA U UHMepnpemuposamas

66



14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
U JUHAMO-MAaIlIWHbI

(gacthb 1) (nexims)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HamIpaBJIEHUE U MOJYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

MOJTyYEHHBIE PE3YJIbTaThI

KaK HaOJIt0ICHUE MATHUTHOTO
rucTepesuca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCHUMOCTH MOJIYJISi MATHUTHOM
WHYKIIMU MarHUTHOTO TIOJISI KATYIIKU
¢ ¢heppOMarHuTHBIM CEPICYHUKOM

OT CHJIBI POTEKAIOIIETO YEPE3 KATYIIKY
TOKa (C y4eToM aOCOIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIMYHH).
Hcnonvzosams nabopaTOpHbIT
UCTOYHUK IMUTAHUS

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JUHAMO-MaIINHa.

Ymems onpenensitb MOIYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

U COBEPIICHCTBOBAHUS

€ro KOHCTPYKIMHU, YCTPOUCTBO
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1.5.

N3yuenue paboOThHI
AJIEKTPOIBUTATEIS
U JUHAMO-MAaIlIWHbI

(uacThb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cHla AMIiepa
(ee HampaBlieHUE U MOJYJIb),
AIEKTPOABUTATEIb IIOCTOSHHOTO
TOKa, IMHAMO-MalInHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y TIPUHLIAI JEUCTBUS
AIEKTPOJABUTATEIS IOCTOSHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpuooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpedensime HaTIpaBICHUE BPAIICHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3aJTaHHOM

HaIpaBJICHUH TPOTEKAHMSI
3JIEKTPUUYECKOTO TOKAa B OOMOTKaX
CTaHUHBL.

Pewamw 3anaum o 35eKTpoBUTATEIIC
ITOCTOSIHHOT'O TOKA Y JTUHAMO-MAaIIUHE
Onepuposams noHAMUAMU. CUITA
Amrepa, 2IeKTPOABUTATENb, TUHAMO-
MaIllfHa.

Ymems onpenensitb MOIYJIb

Y HaIlpaBJICHHE CHIIBI AMIIepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSIHHOT'O TOKA

68



Hroro no pazgeny

10

Y TUHAMO-MAaIIUHBI.
IIpumensims TEOPETUUECKUE CBEJICHUS
00 3JIEKTpOJIBUTATEIIE IOCTOSTHHOTO
TOKa U O IMHaMO-MallluHe

11 OOBSICHEHUS IIPOBOTUMOTO
AKCIIEPUMEHTA.

Hccneoosams 1Be 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabaTHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €r0 Baily;

2) BEJIMYHMHBI HAIIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BPalICHMSI

Y MEXAHWYECKOW HArpy3KH €ro Baja

U UHmMepnpemupoeams IOTyYEHHBIE
PE3yJIbTaTHI.

Hcnonvzoeams 51EKTPOMOTOP,
71a00paTOPHBII UICTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJIHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonuueckue KonedaHusl.

HMx kmHEeMaTHueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
omucanue. [lepuon u gacrora
konedanuil. [leproa ManbIx
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKaA

Onepuposams NOHAMUAMU.
rapMOHHUYECKHE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSTh
3aKOH COXPAHCHUS YHEPTUU

LTS KOJIeOaTEeNbHBIX MPOLIECCOB,
coOUpaTh IKCIEPUMEHTATHHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCHMOCTH TIEpH0JIa KOIeOaHHit
JIMHEWKHU Ha UUJIMHIPUYECKON
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMI THHEHKH

Ha [MWJIMHIPUIECKOHN MTOBEPXHOCTH

OT paanyca €€ KpUBU3HbI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTUTY/IbI KOJIeOaHU I

[Mapmonnyeckue konedaHusl.

AMIUIUTY]1a, IEPUOJI U YACTOTA

U UHMepnpemuposams MOITYYEHHYIO
3aBUCHUMOCTb.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHIPUYECKON TOBEPXHOCTH

OT paJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATH 3TY 3aBUCUMOCTD
(c yueTom aObCOJIIOTHBIX TOTPEITHOCTEN
U3MepsAeMbIX (U3MYECKUX BEJIIMUUH).
IIpumensimo nipaBUiIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH JIPYT OT JApyTa.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXKy KHHEMaTUYECKUM,
JTUHAMHYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TAPMOHUYECKUX
KOJIe0aHuH.

Pewams 3anaun Ha TApMOHUYECKHE
KoJIe0aHus

Onepuposams NOHAMUAMU.:

rapMOHUYECKHE KOIeOaHus,

71



IMPY>KUHHOT'O MasATHUKA
OT BpCMCHHU

(TIpaKkTUKyM)

KOJIEOaHWH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUIUTY/1a, IEPUOJ U YaCcTOTa
KoJieOaHUi, 3aTyXaHue KoJeOaHuil.
Ymems 00BACHATH 3aTyXarolue
KOJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEpruu, coONpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXarOIINX
KOJIe0ATEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbI KOJIeOaHU N
PYKUHHOTO MasTHAKA OT BPEMEHU
IPY HATMYIUH 3aTyXaHHUS.

Cmpoumps rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKa BPEMEHU U JINHEAPU30BbIBATh
ATy 3aBUCUMOCTH (C YUETOM
aOCOJIIOTHBIX MOTPEIIHOCTEH
U3MEPSAEMbBIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH JPYT OT Apyra.
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2.3.

N3mepenne akTHBHOTO
U PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyLIKA
UHIYKTUBHOCTH

(TIpaKTUKyM)

IlepemeHHBIN TOK. AMIUIMTYTHOE U
NENCTBYIONIEE 3HAYEHNE CUIIBI TOKA
U HanpsbkeHnsi. CHHYCOMaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp U KaTylIKa
WHJIYKTUBHOCTH B LIETN
CHHYCOUJAIBHOTO IIEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIYKTHUBHOE)

COMPOTHBIICHUE

Hccneoosams 3aBUCUMOCTD aMIUTUTYIbI
3aTyXaronmx Kojie0aHuH MasTHUKA

OT BPEMEHU U UHMEPNPEemupo8ams

3Ty 3aBUCUMOCTb.

Hcnonvszoeams TMHENKY U CEKYHIOMED
Onepuposams NOHAMUAMU:
TIEPEMEHHBIA TOK, aMILTATYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHUITBI TOKA

Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
NEePEeMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COTIPOTHBIICHHE.

Ymemwv 0OBACHITH IOBEJICHUE
pe3ncTopa, KOHICHCATOpa W KaTyIIKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUUECKYIO 1IETh
(mocneaoBaTeNbHO COCAUHECHHBIC
PE3HUCTOP M KaTyIIKa WHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpugooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX
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MIEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH aMIUIUTY Ibl HANIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 110/1aBAEMOTO
Ha BXO/I IIEMK IEPEMEHHOTO
HaIPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbs rpaduk 3aBUCUMOCTH
aMIUTATYbl HANPSHDKEHUS. HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MIEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
aAMIUTATYBI (C Y4ETOM aOCOJIFOTHBIX
MIOIPEITHOCTEN U3MEPSIEMBIX
(bU3MUEeCKUX BEIIMYUH).

IIpumensams ipaBUIIa MOCTPOEHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMIUTUTY/IBI
HaIpPSHKEHUS HAa PE3UCTOPE OT YaCTOTHI
OAaBaeMOro Ha BXOJ LIEMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
aAMIUTATYIbl U UHMEPNPEemuposams

IMOJIYUYCHHYTO 3aBUCUMOCTb.

74



2.4.1. Bsenenue
B OKCIIEPUMEHTAIBHYIO

aKyCTHUKY (JIEKI[US)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
U TIpOJ0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHune, NpeaomMIeHuE,
UHTEpPEpeHLUs U AUPpaKuus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiHAa. CKOpOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(110 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(10 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonv3o6ams reHEPATOP HUZKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMIPSKEHMUSL.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMy UHIYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUO/I,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JJIMHA BOJIHBI, OTPAXXEHUE,
npeaoMiieHue, nHTep(epeHIus

1 TudpaKius BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYKa.

Ymemwb 00BSACHATH pa3nuune Mexay
MIOTIEPEYHBIMH U TTPOJOTLHBIMU

BOJIHAMMU.
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3name GOpMYyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
lIpusooums npumepol 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTpa)KeHHUsI, IPEIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIN BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KHUX YacCTOT, TOHAJIbHBIC 3BYKU
Y IIIyMBI.

Pewamo 3aJa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmwinorpaMmma 1 ITepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CIIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYKOB (TIPAKTUKYM) CxopocTs 3ByKa. [ pOMKOCTB 3ByKa.  3ByKa, OCIUJIIOTpaMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakast uH(OpMaIUs
3ByKa. CHeKTp 3ByKa COJIEP’KUTCS B OCLUIIIOTpaMMe,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooumys npumepsl IPUPOIHBIX
POLIECCOB U TEXHUYECKHUX YCTPOUCTB,

KOTOPBIE TEHEPUPYIOT TOHAJIbHBIE
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3BYKHU U IIIYMBbI, UX OCIHIMJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPAaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C IPEAyCTaHOBJIEHHBIM POrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocIMILIOIpPaMMBI

Y CIIEKTPBbI PA3JIMYHBIX IITACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemuposams 3T
OCLIJIJIOTPAMMBI U CIIEKTPHI.
Onpeodensamyp 10 OCUUIIIOTpaMMaM

Y CIIEKTPAaM aMIUIUTY/]IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OLICHUBATh a0COJIOTHBIE

Y OTHOCHUTEJIbHBIE IOTPEIIHOCTH

N3MCPCHHBIX (1)I/ISI/IIICCKI/IX BCJIMYMH.
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2.5.1. Crosuve MEXaHUYECKHUE

BOJIHBI (JICKITHS)

Crosiuass mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusaX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSYEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun oqTHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOPBI C OTKPBITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu
MEK]Ty TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKy BBICOTOU
TOHA (TeMOPOM 3BYyKa) ¥ BUJIOM
CIIEKTpa

Onepuposams noHamusAMuY. CTOSTHAS
BOJIHA, Y3€J U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymems 0OBACHATH yCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJH
B PA3JIMUHBIX PE30HATOPAX, MPUHLIHI
JNEUCTBUS KAMEPTOHA.

3Hamb BUBI TPAHUYHBIX YCIOBUH,
dbopMyITy, CBSI3BIBAIOILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM PE30HATOPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreimue 3agaun

0 CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 V3yyeHue criekTpa
3BYKa JINHEHHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwv 00BACHATH, Kakass HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

I1pugooums npumepvl TAHEHHBIX
3BYKOBBIX PE30HATOPOB.

Ipumenamo 11 IOTyYEHUS 3BYKOB
caMo/IeIbHbIN aKyCTHUECKUI pE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C IPeyCTaHOBJICHHBIM TPOTPaMMHBIM
00€eCIeYeHHEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA ¥ TIEPBOTO 00E€PTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoumb NMMHEeapyu30BaHHbIE rpapuKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOT'O TOHA U IIEPBOTO
00epToHa 3ByKOBO BOJHBI OT BHICOTHI
BO3/IYIIIHOTO CTOJI0A B TPOOUpPKE

U UHmMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpadukaM 3aBUCUMOCTEN YaCTOThI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TpOoOUpKeE,
OLICHHUBATh A0COJIOTHYIO

Y OTHOCHUTENBHYIO MOTPEIIHOCTD

U3MEPEHHON (PU3HYECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MIOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN TOKA3aTENb

IIPCIIOMJICHUA

Onepuposams nouamusmu: JIyd CBETa,
OTPAKEHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIbHBIN
MOKa3aTelb MPEIOMIICHUSI.

Ymems hopMyaupoBaTh 3aKOHBI
OTPAKEHUS CBETA, 3AKOHBI
IPEJIOMJICHUS CBETa, COOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHH, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUSI OTPAYKEHUSI U IPEIIOMIICHUS
CBETA.

lIpumensamo 3aKOHBI MPEITIOMIICHUS
CBETA.

Cmpoums X011 Ty4dent

IIpU MIPEJIOMIICHUU CBETA

Ha MMOBEPXHOCTH.

Hccnedosams n3MeHeHNE
HaIpaBJICHUS JTy4a CBETA, NaJal0IIero
Ha OOKOBYIO MOBEPXHOCTh
TUIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT yTJia IaJACHUSA
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2.6.2 VI3mepenwue mokasarems
MPETIOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY YTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpakKTUKyM)

[Ipenomiienue cBeTa. 3aKOHBI
peIoMIICHHS CBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomirstromuit yros npusmbl

U UHmMepnpemuposams OJTy4YCHHbIE
pE3yJIbTATHI.

Onpedensims MOKa3aTeNb MIPEIOMICHUS
Marepuaia IoCKonapamuieIbHON
IUTACTUHBI, OLICHUBATH A0COTIOTHYIO

Y OTHOCUTENBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKOMN BEIMUHHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposams NOHAMUAMU:
MPEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEBHBIN MMOKA3aTEeIb
MPEJIOMIICHUS, TPETOMIISIIOILIAN YTOJ
MIPU3MBL.

Ymemwb pacCUMTBIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOi1, COOMPATH
AKCIEPUMEHTAIIBHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MMPCIIOMIIAIOIINC ITPHU3MBEIL.
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IIpumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIydel B TPEYTrOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIIPABJICHUS MTa/ICHUS
Jy4a ¥ B CIy4yae MUHUMAJBLHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTD yTiia
OTKJIOHEHHUSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIpaBJICHHUS MAJAIOIIETO JTyda

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTAaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO YTJIa
OTKJIOHEHHUSI JTy4a TPEyroJIbHON
PaBHOCTOPOHHEHN IPU3MOI TOKA3aTeNh
IPEJIOMJICHUST MaTepHalia MIPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTD
U3MEpeHHOH (pr3ndecKoit

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue ¢ dexra
TIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN YOI MOJHOTO

BHYTPCHHCTO OTPAKCHHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewams 3anaun 0 NpeOMIIEHUN JTydel
B IIPU3MaX

Onepuposams NOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAXKEHUE, IPENEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS II0JJHOTO BHYTPEHHETO
OTpaKEHHS.

3namob GopMyITy, CBSI3BIBAOILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IIPEJIOMIIEHUS CPEI.

IIpusooums npumepsi TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOAeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUSI.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpakeHUe
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2.7.2. W3mepenue nokasarens
MPETIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJI0IeHUs yIiia
MOJTHOTO BHYTPEHHETO

OTpaXXCHUS

(mpakTHKyM)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyToJ OJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
peJIoMJICHUE CBETa, A0COIIOTHBIN

Y OTHOCHUTEJIbHBIN MMOKa3aTeNb
IPEIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, TPEAEIBHBIN YTOJI TOJTHOTO
BHYTPEHHETO OTPaKECHHSI.

Ymems paccunTBIBaTH Yo HOJHOTO
BHYTPEHHETO OTpa)KeHUsI, COOUpaTh
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsbi ONTUYECKUX
pruOOPOB, B KOTOPHIX TPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE MOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Cmpoums X011 Ty4a B TPEYTOJIbHON
MPU3ME C Y4€TOM BO3MOKHOTO MOJTHOTO
BHYTPEHHETO OTPAKECHHUS JIyya.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pyu KOTOPBIX
MO>KHO HaOJII0/1aTh TIOJIHOE BHYTPEHHEE
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2.8.

[IpoBepka popmyiibl
TOHKOM JIMH3BI

C IOMOIIBIO METOAa
apajuiakca,
MPUMEHEHHOTO

JUUTS OTIPEICIICHUS

CoOupatomue uH3bl. TOHKas

nvH3a. PDOKYCHOE PaCcCTOSHUE

1 ONTUYECKAas CHUJIa TOHKOM JIUH3BI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpakeHHE JTy4a, UAYIIETO
B TPEYTOJIBHOU IIPU3ME

U UHMepNpemuposams MOTyYECHHBIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napaMeTpam, pu KOTOPbIX HAUMHAET
Ha0JII0JaThCs MTOJTHOE BHYTPEHHEE
OTpakKeHHE JTy4a B MPU3ME, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTh U3MEPEHHOMN (PU3NYECKOM
BEJINYMHBI.

Hcnonvzosams npusmy, Ja3epHyIo
YKa3Ky, TUHEUKY.

Pewamy 3a1a4un 0 TOJTHOM BHYTPEHHEM
OTPa)XCHHHU JIyYeH B PU3MaxX
Onepuposams nOHAMUAMU: JTAH3A,
TOHKasl JIMH3a, COOMparoias JINH3a,
rilaBHas ¥ oOOYHas ONTUYECKas OCh,
doxyc, poxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

CuJjia, IornepeyYHoOC YBCIMICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(TIpaKkTUKyM)

Y OTHOCUTEJIBHOTO IOKAa3aTelIs
npesnomiieHust. Dopmyra TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTB
napasurakca, 3aluchbiBaTh Gopmyay,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3BI OT €€ TEOMETPHH
¥ OTHOCHUTEIHLHOTO MOKa3aTems
PEJIOMJICHUS, a TaKkKe GOPMYITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAILHYIO YCTAHOBKY.
IIpusooums npumeps apaiiakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamo GopmMyny TOHKOH JTHH3BIL.
Cmpoums X0 pa3InYHbIX JTy4Yen

B TOHKOI coOuparoiei JIMH3e.
Hccnedosams BO3MOXKHOCTD
npuMeHeHus dQeKTa napamiakca
JUTSI OTIPEICIICHUS TTOJI0KEHUS
n300paXeHrss UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MIOMOIIIbIO COOUPAIOIIICH JTNH3BI
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2.9.

N3mepenue GpokycHOro
pacCTOsHHS

paccenBaroIIeil JTUH3BI

(IpaKTUKyM)

PaccenBaromye a1uH3bI.

Toukas nmuna3a. DokycHoe
pPACCTOSIHUE U ONITUYECKAsA CUJIa
TOHKOM JINH3bI. DOpMyJ1a TOHKOU
JINH3BL.

XoJ1 Jiy4a, IpOLIEAIIETO JIUH3Y
IO/ ITPOU3BOJIBHBIM YIJIOM

K €€ IJIaBHOU ONITUYECKOU OCH.

U UHmMepnpemupo8ams MOTyYCHHBIC
pe3yabTaThlI.

Onpeoenams HOKYCHOE pacCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

U OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHON (PU3NUECKON BEIMUHHBI.
Hcnonvzosams cOOMPAIOIIYIO JIMH3Y,
ONTHYECKYIO CKaMBIO.

Pewams 3anaum Ha TOHKHE
cOOMpArOIIUE JINH3bI

Onepuposams nousmusmu. JIAH3A,
TOHKasl JIWH3a, paccerBarolas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOE
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUBaroIIEH
JIUH3BI, COOMPATh IKCIIEPUMEHTAIBHYIO

YCTaHOBKY, ITOJIy4aTh ACHCTBUTEIBHOE
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[TocTpoeHne M300pakeHUI TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JIUH3AX

U UX CUCTEMaAxX

n300paXE€HUE B pacCEUBAIOIICH JIMH3E
MyTEM CO3JIaHHSI C TTIOMOIIIbIO
cobuparomiei TMH3bI MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIIEH JIMH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ilpumensams popMyTy TOHKOM JIMH3bI
Clly4as pacCeuBaroNUICHl JIMH3HI.
Cmpoums X0 pa3InYHbIX JTy4Yen

B TOHKOM PacCEeUBAIOLLIEH JIUH3E,
M300paXeHue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop tydeit

Yyepe3 pacCenBaIOILyIO JIMH3Y,

a TaKK€ B CUCTEME, COCTOSIIICH

13 coOMparolel U paccenBaroIICH JTUH3
IPU UX PA3TUMYHOM B3aUMHOM
PaCIIONOKEHUU U UHMEPNPEMUpO8ams
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJTHBI JTa3€PHOTO
W3IIYYCHHS C IOMOIIIBIO
cxeMsl FOnTa

(MpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB

B MHTEp(PEepEHIMOHHOM KapTUHE

OT ABYX KOT'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJIbTAaTOB SKCIIEPUMEHTOB T10:

1) HAOIIOACHHIO ACHCTBUTEILHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIIeil TUH30M;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO ITy4Ka, 00pa30BaHHOTO
pacceuBarollei JIMH301; OLIEHUBATH
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HNOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYMHBI.

Hcnonvzosams coOUparoIIyro

Y PaCCEUBAIOIIYIO JIMH3Y, ONTUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHE
paccenBaroIINe JIMH3bI

Onepupogams NOHAMUAMU:
uHTephEepeHITHs, UHTEPPEPECHITMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
FOnra.

Ymemw 3an1uchIBaTh YCI0BUSA

90



[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOICHHS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUPATh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpugooumys npumepsl TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHsIeTCs) SIBICHUE
uHTepPepeHIun.

IIpumensime yCrnoBUs HAOIIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW Pa3HOCTh Xo/4a

B uHTEep(depeHnonHoi cxeme FOnra.
Dopmyaupoeams TUIIOTE3Y O BUJIE
UHTep(HEepPEHIIMOHHON KapTUHBI

IPU PA3TMYHBIX T€OMETPUUECKUX
napameTrpax cxembl FOHra.

Hccnedosams nHTEpPEPEHIIMOHHYIO
KapTUHY TIPH HAOTIOCHUH
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Hroro no pazgeny

Pa3nen 3. KBanroBasi pusuka.

3.1

N3yuenune ciektpa
CBETa Pa3IU4HbIX
VCTOYHUKOB

C IOMOIIBIO

T PaKITMOHHON

peteTKy (MPaKkTUKyM)

19

Hudpakuus cera.
JudpakunonHas pemerka.
VcinoBue HaOI0IeHUS TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TU(PAKIIMOHHYIO PEIIETKY.

UHTEPPEPEHIINH C TOMOIIIBIO CXEMBI
Onra u unmepnpemuposams
MOJTy4YEHHBIEC PE3yIbTATHI.

Onpedensime ITUHY BOJIHBI CBETa

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEPPEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzo6ams na3epHyIo yKa3Ky,
PYJIETKY, a TakxKe (oybry, OyIaBKU

U HUTKY JJ1g peanu3anuu cxembl FOHra.
Pewams 3anaun Ha IBYXBOJIHOBYIO
UHTEpPEpEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4eHHUE U MOTJoeHre POTOHA,
CHEKTp U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anuceIBaTh yCI0BUA
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N3nyuyeHne u noriaomeHune
(hOTOHOB IpH Mepexo/ie aToma
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl CrieKTpoB.

Cnekrpockon

HaOJII0ICHUS TJIABHBIX JU(PAKIIUOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIONMEHUS (POTOHOB
IIPU [IEPEX0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PAKIUOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqdei»

IPU UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y MIOKa3bIBaTh HA HEW Pa3HOCTh X0/1a.

Dopmynrupoeams TUIIOTE3Y O BUIE
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CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON PUPOJIBIL.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HOMN
OPUPOABL U UHMEPRPEMUPOBANb
HOJIyYEHHBIE PE3YJIbTATHI.
Onpeoensame NIVHBI BOJIH U3TyYEHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJIbTaTaM HaOJII0IeHUs
TUGPAKIIMOHHON KapTUHBI,

naBaeMoil U paKkIMOHHON PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUECKOn

BEJINYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peueTky, poHapp ¢ Jamnou
HaKaJMBaHUs, CBETOUOIHBIN (POHAPB,
ra3opazpsaHylo JaMily, 1uadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum 0 manenuu cBera
Pa3IMYHOrO CIEKTPAIBHOTO COCTaBa

Ha TUPPAKITUOHHYIO PEIIETKY
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3.2.

HccaenoBanue
3aBHCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(TpaKTUKyM)

CBeTomo1, ”THTEHCUBHOCTD

n3iy4yeHust, GOTOH, HIEKTPOH

Onepuposams nNOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, 3JICKTPOH, JbIpKa, (POTOH,
WHTECHCUBHOCTD U3ITyYCHHS.

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHUJIC
IIPUHITUII JICHCTBHS CBETOIHO/A,
coOMpaTh IKCIEPUMECHTATBHYO
YCTaHOBKY.

lIpueooums npumepvl TPUMECHEHUS
CBETOJIMOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTCHCUBHOCTHU
U3JIYYCHUS CBETOIMO/Ia OT CHIIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHUJIBI TTPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemUpos8anms
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH M3TYUYEHUS CBETONO 1A
OT CHJIBI IPOTEKAFOIIETO YePe3 HETO

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Ha6monenue
M30UpaTeITbHOCTH
BHYTPCHHETO
doTorddexra k qymHE
BOJTHBI CBETA

(mpakTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, POTOH, AIEKTPOH.
DOHeprus 1 UMNyJbc (HOTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 1715 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

IIOTPEIIHOCTEN U3MEPSIEMBIX
($U3NYECKUX BETNYHH).

Ipumenamyo nipaBuiIa IOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JIy4€HUS CBETOANO01A
OT CHJIBI IPOTEKAIOILErO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINOM, JIIOKCMETP
(nm cMapThOH ¢ TATYHKOM
OCBEIIEHHOCTH ), JTA0OPATOPHBINA OJI0K
NUTaHUs (UM KUCTOYHHK MOCTOSTHHOTO
HaNpsDKEHUs, peocTaT U MyJIbTUMETD)
Onepuposamv nouamusAmu: CBETOINO,
p-N-miepexo/, 3JIEKTPOH, JIbIpKa, (POTOH,
MHTEHCUBHOCTD U3ITyYEHUS,

dboTorh ekt (BHEIIHUIT 1 BHYTPECHHHI ),
(OTOTOK, «KpacHasi TpaHULIA»
dbotorddekra.

Ymems 0OBSACHATD B YIIPOILIEHHOM BUJIE

MIPUHIINAN JEHCTBUS CBETOANOMA,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3aMuChIBaTh ypaBHEHUE DUHINITEHHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuibh porodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipusooums npumeps IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl potodrddekra,
ypaBHEHHE DUHILITEHHA

st pororddekra, hopmyny

JUTSL «kKpacHOM rpaHuIlsdy porodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELI[aEMOM CBETOAMO/IE

OT HAIIPpsKCHUS Ha APYTI'OM CBETOAMOIL,
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Uroro no pazgeny
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34

BBITIOJTHSIIOIIEM POJIb ICTOYHHKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3yJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOU BOJIHBIL,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonv3o6amsb CBETOANOBI PA3HBIX
1IBETOB (KpacHbIEC, 3€JICHbIC U CUHHUE),
J1a00paTOPHBIM OJIOK MUTAHUS,
MYJIBETUMETD.

Pewams 3anaun Ha poTorddexT
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