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HOACHUTEJIBHASA 3AIIMCKA

Hacrosimas pabovasi nmporpamma Kypca BHEYPOUHOU JAesITebHOCTH «OCHOBBI
(bu3MYeCKOro PKCIepuMeHTa» (fajgee — mporpamma) papaboTaHa B COOTBETCTBUU
c TpeboBaHUAMHU (eaepaIbHOIO TOCYJapCTBEHHOTO 00Pa30BaTENBLHOTO CTaHIapTa
cpennero obmiero ooOpazoBanusa (manee — PI'OC COQO) [1, 2] u HampapieHa
Ha OpraHu3anuio 00y4eHUs B (U3MKO-MATEMATHUYECKOM NPO(QHIe B COOTBETCTBUU
c TpeboBaHusAMU (eaepaTbHO 00pa3oBaTENbHOW MPOrPaMMBI CPEIHETO OOIIETO
obpazosanus (POIT COO) [3].

Peanu3zanust mporpaMMbl MOXKET COJIEHCTBOBATH JOCTHIKEHUIO 00yJatOIIUMUCS
mIaHupyeMbix  pesyibratoB  ocBoeHuss DOII COQO, pa3BuTUIO JMYHOCTH
oOydamuxcs, (POPMUPOBAHUIO M YIOBJICTBOPEHUIO HUX COIMAIBHO 3HAYMMBIX
MHTEPECOB W TNOTpeOHOCTEH, camopeanu3alud OOyJarolIuxcsi Yepe3 ydacTue
BO BHEYPOUHOH JesiTeIbHOCTH. OTHON 13 BO3MOKHBIX (hOPM peain3aliiu MporpaMmmel
ABIIACTCA KpPYyKOK. IIporpamMma MOXET pealM30BBIBATHCS 0O0pa3oBaTEIHHOU
OpraHM3aIMell CaMOCTOSITENhHO JIMOO Ha OCHOBE B3aWMOJICUCTBHS C JPYTHMHU
OpTaHMU3AIUSIMH, OCYIIECTBISIOMNUME 00Pa30BaTECIIbHYIO eI TCIbHOCTb.

[Iporpamma Kypca BHEYPOUHOU JneAT€NbHOCTH «OCHOBBI (DU3UUECKOTO
AKCIEPUMEHTa» MpelHa3HadeHa i peanu3anuu B 10—11 kmaccax u HampaBieHa
HAa  JIOCTUKEHUE  COOTBETCTBYIONIUX  PE3yJbTaTOB, chOopMyIHPOBAHHBIX
B (QemepanpHOil pabodeil mporpamme Mo y4eOHOMY mpenMery «Duznkay
(yriiyOJieHHBIH YPOBEHB).

[Ipu uzydyenun pu3NKK HA YIIyOJEHHOM YPOBHE peayid3aliis 3TUX MPUHIIUIIOB
0asupyeTcs Ha HUCIOJIb30BAaHUU CaMOCTOSITEIBHOIO YYEHHYECKOrOo 3KCIEPUMEHTA,
BKJIIOYAIONIETO, B TOM 4HCie, paboThl (usnyeckoro mnpaktukyma. llpu stom
1o paboTaMu MPaKTUKyMa TTOHMMAETCsl CaMOCTOSITEIBHOE MCCIICIOBAaHUE, KOTOPOE
MPOBOAMTCS 1O PYKOBOJICTBY CBEPHYTOTO, OOOOIIEHHOTO BHIa 0€3 TOMaroBon
WHCTPYKIMH. B pe3ymprare obecrieunBacTcsl OBIaeHne 00YyJarONUMUCS YMEHUSIMH
MIPOBOANTH TMPSMBIC U KOCBEHHBIC U3MEPEHHSI, HCCIEAOBATh B3aUMHBIC 3aBUCUMOCTH
IBYX (DM3MYECKUX BEIUYMH M OCYIIECTBIISITH MOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3. Bce 3T0 cmocoOCTBYEeT MOCTHKEHUIO OJTHOM M3 OCHOBHBIX
neaei u3ydeHus (PU3MKW Ha ypOBHE CPEAHEro o0Iero oOpa3oBaHUS — OBJIAJICHHUIO
OOYJaOIIMMHUCS METOJaMU  CaMOCTOSITEIPHOTO TUIAHWPOBAHHMS W TIPOBEIACHUS
(bU3HYECKUX SKCIICPUMEHTOB, aHAIM3a M MHTEPIIPETAIIU HH(OPMAIINH, OTIPEICICHIS

JAOCTOBCPHOCTH IMOJTYUCHHOI'O pE3yJibTara.



AKTyaJIbHOCTh ~ pealu3alliil  JaHHOW TMPOTpaMMBbl  OMPEACNACTCS  TeM,
4TO €€ OCBOCHHE TMI03BOJIIET OOYYaIOUMMCS Ha TMPAKTUKE O3HAKOMUTHCSA
C pa3MMYHBIMHU (PU3HUECKUMH SBICHUSIMH, SKCIIEPUMEHTAIBHO H3YYUTh pPa3IHUHbIC
¢dusznyecKkue 3aKOHOMEPHOCTH, YIIIyOUTh CBOM TEOPETUUYECKUE 3HAHHS, Pa3BUTH
UMEIOIINECS] ¥ TMPUOOPECTH HOBBIC MPAKTUYECKUE YMEHHWS W HaBBIKM B 00JaCTH
IUTAaHWPOBAHUS, MOATOTOBKH, MPOBEICHUS, aHaIM3a U MHTepIpeTanuu (pusnueckoro
HKCIIEPUMEHTA.

[Iporpamma nmaer oOydarolMMCs BO3MOXHOCTh MPUOOPECTH MPAKTHUECKUN
OIBIT pabOTHI C 1TAOOPATOPHBIM 00OPYIOBAHUEM, OBJIA/IETh KOHKPETHBIMHU MTPUEMaMU
UCCIIEZIOBATENbCKOM  JEATENIbHOCTH  HAYMHAIOIIETO  (U3MKA-IKCIIEPUMEHTATODPA,
c(opMHUPOBaTH HABBIKH OIL[EHKH MOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHUS (PU3MUECKUX
BeuuH. Peanmmzamust mporpaMmbl - co3maeT  ycnuoBHs A (OPMHUPOBAHUS
y 00Yy4aroIuXcsi HECTAaHAPTHOTO KPEATUBHOI'O MBIIIJIEHUS], COAEUCTBYET pa3BUTHIO
UHAVBUAYAIBHOCTH  CYXAEHHMHM,  (OPMUPOBAHUIO  KYJIbTYpbl  OOOCHOBAaHMS
COOCTBEHHOI'O MHEHUS U CBOOO/IBI €T0 BBIPAYKEHUS.

[Iporpamma MoxeT ObITH BocTpeOOBaHa OOYYAIOIIMMHCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIHIO K YTITyOJEHHOMY U3YYEHUIO (DU3UKHU U MATEMATHUKH, TOTOBATCS
K YYaCTHIO B OJIMMIIHA/IaX IKOJIBHUKOB M0 (PU3HKE, B paMKaX KOTOPBIX MPEAYCMOTPEH
MIPAKTUYECKUN TYP.

[Iporpamma mpecneayeT HE TOJIBKO 0Opa3oBaTeNbHbIE, HO U BOCIHUTATEIbHbBIE
[[eJIM, TIOCKOJBKY COOTBETCTBYET HJee OJKOJOTU3AMM U UAee TMPUKIATHON
HalpaBJIE€HHOCTH, KOTOpbIE, B YHCJIE IPYTrUX HJIEH, IOJIOKEHbI B OCHOBY Kypca

¢busuku, nzydaemoro Ha crynenu COO.

Bapuanrsl peanuzanuu nporpaMmmbl M GopMbl POBECHUA 3AHATUI

Peamu3zanmst mporpamMmbl  MpeAnoyiara€T COYETaHWE PA3IUYHBIX  (GopM
IpyNnoBoi paboThl (CiylIaHUE JEKIUW, TUCKYCCHUSl, MOHTaX HKCIEPUMEHTAIbHBIX
YCTaHOBOK, ITPOBEJCHHE (PU3NUECKUX U3MEPEHUH 1101 PYKOBOICTBOM MPENOJaBaTENs)
U UVHAMBUIYAJbHOW paOOTHI (BBIIOJHEHUE CAMOCTOSTENBHBIX paboT u padoT
MPAKTUKyMa, 00pabOTKa W HHTEPIIPETAIHs PEe3yJbTaTOB (PU3NUECKUX H3MEPEHUH).
Hcnonb3oBanue Takux Gopm padOThl IOMOTaeT pa3BUBaTh y 00yHarOIIUXCS, C OJJHOM
CTOPOHBI, HABBIKM BOCHPHUATUS HOBOM HHGOpPMALMK TPH Pa3IUdYHBIX (QopMmax
ee Mojayu, a c APYrod CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIbHOCTh M TBOPUECKOE

Hauajo. B menoM peanus3anus JAHHOM TMPOTrpamMMbl  JOJKHA TOJIOKUTEIBHO



CKa3bIBaThCsl KaK Ha aKTyaJM3allud 3HaHWM, yMEHUH M HaBBIKOB OO0Yy4arolIUXcs
B paMKax UX MpeaAnpoQeccrioHaIbHON TEXHOIOTNYeCKON (MHXEHEPHOM ) MOATOTOBKH,
TaK U Ha COUUMAIbHOM (POPMUPOBAHUU JIMYHOCTU OO0 yJaOLIUXCA.

[IporpamMma Kypca paccuntaHa Ha 68 4acoB, B paMKax KOTOPBIX HPETyCMOTPEHbI
Takue (HopMbl padoOT, Kak JIEKUMH, CAMOCTOSITENbHbIE pabOThl U PadOThI MPAKTUKYMA.
B xome caMocTodTenbHBIX paboT oOyyaromuyecss ToJ KOHTPOJEM MperoiaBaTess
3aKPEMUISTIOT HOBbIE 3HAHUS, OTpadaThIBAIOT OIpE/ACICHHbIE YMEHHS U HaBbIKU. PaboThI
NpakTUKyMa  TOAPa3yMEBAIOT  CaMOCTOSITEIbHOE  pelIeHHE  00YydarolMMUCS
AKCIIEPUMEHTAJIbHBIX (DU3MYECKUX 3aad. TemMaTuka paboT MpakTHUKymMa M IOPSIOK
UX CIIEJIOBAHUSI COOTBETCTBYIOT CTPYKTYpPE TEMATHUYECKOTO IJIAHUPOBaHUS (eaeparbHOM
paboueili mporpaMMel 1o yueOHoMY rpenMeTy «Pusnkay (yriyoJieHHbIA YPOBEHb ).

[Iporpamma paccuMTaHa Ha peanu3alyio B TEYEHUE JBYX JET OOydeHHs
B 10-11 kimaccax mpu NpOBEACHUHU 3aHATHH OAWH pa3 B Heaeao oObeMoM | yac
kaxkaoe. [lo ycMOTpeHHMIO y4yuTesnsl MOPSIOK CIENOBaHUS 3aHSATUH MOXET ObITh
U3MEHEH, 3 HEKOTOPbIE MOT'YT OBITh UCKIIIOUYEHBI.

Jlomyckaercs peanr3anus 4acTy MPOrpaMMbl B TEYEHUE OJTHOIO Y4€OHOro rojia —
U1t oOyvaromuxcsi Tojbko 10-ro mim Tosibko 11-ro kimacca. OqHaKo B 3TOM cirydae
npu pabore ¢ oOyuaromumucs 11-ro kjacca peKOMEHJyeTCs HauMHaTh M3JI0KEHUE
y4yeOHOro Marepuajga C TMpPOBEJICHUS 3aHATUN, HANpaBICHHBIX Ha OCBOCHUE
00 y4JarOIIMMUCS OCHOBHBIX TIPUEMOB U METOJIOB 00pabOTKHU pe3yabTaTOB (DU3NIECKUX
U3MEPEHUN U OLIEHKH morpemuoctel. [ms storo pekomenayercs: 1) mpoBecTu
B kyacce 3aHatust Ne 1, No 3 u Ne 5 u3 mporpammsel 10-ro kiacca; 2) 3aaarh Ha JOM
BhITIONTHeHUE 3a7aHnii Ne 2, No 4 1 Ne 6 u3 mporpammel 10-ro kinacca; 3) B ajgbHeHIeM
cieoBaTh nporpamme 11-ro kiacca, UCKJIIOYMB U3 HEE, MO YCMOTPEHHUIO YUMTETS,
Kakue-11moo Tpu 3aHsaTus (Hampumep, Ne 16, No 17, No 18).

Bo3MoxHO Takke ocBoeHHe oOydarommmucs 11-ro kiacca moiaHoi mporpaMMel
IIpU YCIIOBUH MPOBEICHUS 3aHATUHN J[Ba pa3a B HEAEI0 00beMOM 2 yaca KakI0e.

Psan pabor mnpakTukyma (Ha YCMOTPEHHE Y4YUTENs) MOXKET ObITh 3a/laH
OoO0yyarouMcsi Ha JOM Ul CaMOCTOSITEJIbHOTO BBINOJIHEHUS C TOCIEAYIOIIUM

KOHTPOJICM U O6CY)KI[€HI/ICM IMOJIYYCHHBIX PC3YJIbTATOB.

B3aumocBsassb ¢ peaepaabHoi padbouyeil NporpaMmMoil BOCIIUTAHUS
[Iporpamma pa3zpaboTaHa ¢ y4eToM pPEKOMEHAalUMi QeaepanbHOM padoueit
porpaMMBbl BOCTIUTaHUSA. B 4aCTHOCTH, OHAa YYWTHIBAET TICHXOJIOTO-TIEIarOrMUeCcKre

O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KATErOPUH 00 y4arOIINXCS.



[IporpaMmMa COOTBETCTBYET TaKHM IIEJIIM BOCHUTAHHUS OOyYaroIIuXcs,
KaK pa3BUTHE JIMYHOCTH, CO3JJTaHUE YCIOBUMN I CAMOOIPEICTICHHS U COLMATN3AIIAH.

[IporpaMmma COIEMCTBYET PEUMICHUIO CICAYIOIIMX 3aJad  BOCHUTAHUS
OOy4YalIIMXCA: YCBOCHHE 3HAHW, HOPM, JyXOBHO-HPABCTBEHHBIX IEHHOCTEM,
TpaauLIMi, KOTOpPbIE BHIPAOOTAIO pocCHiicKoe 001ecTBO; (POPMUPOBAHUE U PA3BUTHE
JUYHOCTHBIX ~ OTHONIIEHWH K OTHUM HOpPMaM, IIEHHOCTSIM; MPHOOPETEHHE
COOTBETCTBYIOIIETO ’TUM HOpMaM, IEHHOCTSIM, TPaIULIUSAM COLIMOKYJIbTYPHOT'O OTIbITa
MOBE/ICHMS, OOIIEHUS, MEXJIMYHOCTHBIX W COIMAILHBIX OTHOIICHUH, MPUMEHCHUS
NOMYyYEHHBIX  3HAHUM;  JOCTH)KEHME  JUYHOCTHBIX  PE3YJbTAaTOB  OCBOCHUS
o0mreo0pazoBaTenbHOM MporpaMMbl 1o gusnke B coorBeTcTBHE ¢ DI'OC COO.

[Iporpamma COOTBETCTBYET CIIEAYIOIIUM OCHOBHBIM HAIlPaBJICHUSM BOCIUTAHMUS.

1) TpynoBoe BOCIHUTaHHWE — BOCIHTAHUE YBAXKEHUS K TPYAYy, TPYAAIIUMCH,
pe3ynbTataM Tpyna (CBOEro M JApyrux JoJiei), OpUEHTalus Ha TPYIAOBYIO
JeSTEeNbHOCTD, MOJIy4eHHE npodeccum, JMYHOCTHOE CaMOBBIPAXKEHUE
B IPOAYKTHBHOM, HPABCTBEHHO JOCTOMHOM Tpyl€ B POCCUHCKOM OOIIECTBE,
JOCTUKEHHE BBIJAIOUIUXCA PE3YyJIbTaTOB B MPO(ECCHOHATBHON JEeSATENbHOCTH.
[leneBbiMH OpUEHTHpPAMU SBISIOTCS: (OPMUPOBAHUE OCO3HAHHOW TOTOBHOCTH
K TOJIY4CHHIO MpOodeCcCHOHAIBHOIO 00pa30BaHMs, HENPEPHIBHOMY 00pa30BAHHIO
B TE€UEHHUE XU3HU KaK YCJIOBHMIO YCHEIIHON Mpo(eCCHOHAIbHOM U OOILECTBEHHOM
NeSATeNbHOCTH; TIOHMMaHue crenuduku camooOpa3oBaHusi W TPOdeCcCHOHATBHON
CaMOTIOJITOTOBKA B MH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTHYECKOM  OOIIECTBE,
TOTOBHOCTH YYUTHCSI U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTHUPOBAHHOCTD
Ha OCO3HAHHBIA BBIOOpP cdepsl MNpodecCUuOHaANbHOW TPYAOBOM N€ATEIIbHOCTH
B POCCUICKOM OOIIECTBE C Y4E€TOM JIMYHBIX )KU3HEHHBIX IJIAHOB, MOTPEOHOCTEH CBOEH
CeMbH, OOIIIeCTBA.

2) DKOJOru4eckoe BOCHMUTaHHE — (HOPMUPOBAHUE SKOJOTMUECKOW KYIBTYPHI,
OTBETCTBEHHOT'0, O€PEKHOTO OTHOIIEHHSI K MPUPOE, OKPYKAIOIIEH Cpelie Ha OCHOBE
POCCHMCKHMX TPAAWIIMOHHBIX JTYXOBHBIX IICHHOCTEH, HABBIKOB OXPAHBI, 3aIllUTHI,
BOCCTAHOBIICHUS TIPUPOJIBL, OKpYKaroiierd cpenpl. LleneBbIM OpHUEHTHUPOM SIBIISETCS
OCO3HaHME HEOOXOJMMOCTH TPHUMEHEHUS 3HAHWS €CTECTBEHHBIX M COIMAJbHBIX HayK
JUIE  pa3yMHOro, OEpeXxIJIMBOTO MPHUPOAOIOJL30BAHUS B OBITY, OOIIIECTBEHHOM
MPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO MO3HAHUS — BOCIIUTAHUE CTPEMIICHHUS K TIO3HAHUIO Ce0s

U JpYTrux JroAeil, mpupolbl U O0O0IlecTBa, K MOJYyYEHUIO 3HAHUN, Ka4yeCTBEHHOTO
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o0pa3oBaHusl C Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.
LleneBbIMH OpUEHTHUpAMH SIBISIOTCS: (OPMHUPOBAHUE JESITENBHO BBIPAKEHHOIO
IIO3HABATEIILHOIO HMHTEpeca B 00JacTM (PU3MKKM C Y4ETOM CBOUX HHTEPECOB,
CIOCOOHOCTEW, AOCTUKEHUM; MOJyYeHHE MPEICTABICHUN O COBPEMEHHON HAay4HOU
KapTUHE MHpa, O JNOCTYIKECHHMSX HAYKH W TEXHHUKH, O 3HAYCHUM HAyKU B JKU3HU
poccuiickoro oouecTBa, 00ecedyeHnn ero 0e30MacHOCTH; MPUOOPETEHHE HaBBIKOB
KPUTHUYECKOIO MBIIIJICHUSI, ONpPEAeJICHUs JOCTOBEPHOM HAyYHOM HH(pOpMAIUU
M KPUTHUKM AaHTUHAY4YHBIX IPEIACTABICHHUM; pa3BUTHE W NPUMEHEHUE HaBBIKOB
HAOMIOJICHUS,, HAKOIUIGHWS U CHUCTEMaTH3aluu (PAKTOB, OCMBICIEHHUS OIbITa

B eCTeCTBeHHO-HaquOﬁ obmactn IIO3HAHUA, HCCHCI[OB&TGHLCKOﬁ ACATCIIbHOCTH.

Oco0eHHocTH padoThl yUnTeIs 10 POrpamMme

[lpu peamuzanuu JaHHOW TMPOTPaMMBI 3ajada YYUTENISA COCTOUT B TOM,
qTOOBl CO3/IaTh YCJOBUSA JUIA YCBOGHHA OOYYalOMIMMHUCS HOBBIX 3HAHUH,
NpUOOPETeHUsT MMH HOBBIX YMEHHUW U 3aKpEIUICHUS HAaBBIKOB, HEOOXOIMMBIX
JUTSL IpOBEACHUS (PU3UUECKUX SKCIIEPUMEHTOB U aHaIN3a MOJIY4E€HHBIX PE3YJIbTaTOB.

Jns pemeHus 2ToM 3amauyd HEoOXOAMMO Hajgudue B KaOwHETe (DHU3UKHU
00Opy/nOBaHMs, KOMIUICKTYIOIIUX U PACXOJHBIX MaTepualioB, TPEOYIOIIMXCS
JUIsl TIPOBEACHHUS CaMOCTOSITEIIbHBIX paboT W pabor mnpaktukyma. [lepedeHs
npenjaraeMpix  pabor  chopmupoBaH TakuM  00pa3oM, UYTO  TMOJATOTOBKA
K WX TIPOBEICHHUIO HE JIOJDKHA BBI3BIBATH CYIICCTBEHHBIX 3aTPyIHECHUNA —
BCE HEOOXOAUMOE IJIsl pealu3alliid MPOrpaMMbl, KaK MPaBWIO, JTUOO HAXOIUTCS
B KaOuHeTe PU3MKH, TMO0 JIOCTYIMHO B MOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HagayioM 3aHATHA YYUTENIO PEKOMEHIYETCS CaMOCTOSATEIHHO
BBITIOJTHUTh BCE TEOPETHYECKUE 3aJaHMs, CAMOCTOSATEIbHBIC PAbOTBI W pabOTHI
MPaKTHUKyMa, KOTOPBIE JOJLKHBI OYAYT BBITOJHATH 00ydJaromuecss. 3To JacT YUUTEIIO
BO3MOXXHOCTh HE TOJIbKO BBISBUTH BO3MOKHBIC TEXHHUYECKHE MPOOIIEMEI,
HO W TIOJIYYHTh KOHTPOJBHBIC PE3YJIbTaThl M3MEPEHHH W WX 0OpabOTKH, KOTOPHIE
MOHAMOOATCSA JJIsl  JalbHEUIIEH TMPOBEPKH TMPABUILHOCTH BBITIONHEHUS pPabOT
00 yJaroImUMHCH.

[TockonbKy OIHMM U3 TJaBHBIX pE3yJbTATOB pabOThl YUHUTENsE B pPaMKax
BHEYPOYHOM JIEATETLHOCTH SIBJISICTCS JIMYHOCTHOE PA3BUTHE 00 YYAIONTUXCS, YIUTEIIO
PEKOMEHAYeTCsS TPH TMPOBEIACHUM 3aHATHH MO MPOrpaMMe aKTUBHO Y4acTBOBAThH
B JIEATEIHHOCTH OOYyYaIONMIUXCS, KOHTPOJUPOBATh XOJ  BBHIMOJHEHUS UMM

OKCIIEPUMEHTATILHOM PAa0OThI, HAMPABIATh W KOPPEKTHPOBATH WX JCHUCTBUS,
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CBOEBPEMEHHO  YKa3blBaTb HAa  OMMOKM M  HEAOYEThl,  IOJCKa3bIBaTh
U JIEMOHCTPUPOBATh IPABWIbHBIE CIOCOOBI BBIMOJIHEHUS MPAKTUYECKOW PpadOTHI,
00CYXJaTh MPUUMHBI U BO3MOXHBIE TOCIIEICTBUS AONYyCKaeMbIX oIMOOK. Bo Bpems
3aHSATHUI HE00X0IUMO MOIEPKHUBATh T00poXKeTaTeIHLHYIO aTMochepy
COTPYIHUYECTBA.

VYyuteno cienyer  y4yuThiBaTh, YTO JIOTMKAa OCBOEHHUS  IPOrpaMMbl
MpeanoiaraeT Mocjiea0BaTeIbHOE W3yYEeHUE MaTepualla — CHayajga oOydaroluecs
JIOJDKHBI OCBOUTH 0a30BBIE TPUEMBI M METO/BI MPOBEACHUS (DU3NIECKUX U3MEPEHUN
1 00pabOTKM MOJIy4aeMbIX pe3yJlbTaTOB, & YK€ 3aT€M NMPUMEHATHh UX Ha MPaKTUKE
II0 CXEME «OT IPOCTOr0 K CIOXKHOMY». IloToMy mpumepHas cxema NpOBENEHUS
3aHATUHN 1O IPOrPaMMeE MOKET OBbITh CIIEAYIOLIEH:

1) oOBsiCHEHHE TEOPETUUECKOI0 MaTepuaa 1o TEME;

2) NOATOTOBKA K BBINOJHEHUIO CaMOCTOSTENbHOW padoThl WM pabOThI
IPAaKTUKyMa — OOCYXJIEHUE 3aJjaHusl, YCTPOMCTBAa HKCIIEPUMEHTAIbHON YCTaHOBKH,
HEOOXOAMMOI0 TEOPETUYECKOro MaTepuaiga, IPUEMOB U  METOJIOB  MPSIMBIX
AKCIIEPUMEHTAIBHBIX U3MEPEHUH, CITOCOOOB X 00PAOOTKM M OLEHKH MOTPEIIHOCTEN
U3MEPEHUN;

3) mpoBeaeHuE CaMOCTOATENbHON padOThI WM pabOThl MPAKTUKYMa, KOHTPOJb
MPaBUILHOCTH TIPOBEICHUS H3MEPEHU;

4) 00paboTKa  MOJYYEHHBIX  SKCHEPUMEHTAIBHBIX  JAHHBIX,  OLIEHKA
IIOIPEIIHOCTEN;

5) oOcyxleHue pe3ynbTaToB OOpaOOTKH MOJYYEHHBIX SKCHEPUMEHTAIbHBIX
JAHHBIX U MTPOBEPKA UX MPABUIBLHOCTH.

B ciydae HeXBaTkM BpEMEHM Ha pean3alliio B KJlacce MyHKTa 4 JaHHON CXEMBbI
PEKOMEHAYETCS  MPEIJIOKUTHh  OOY4YarOIIMMCS  BBIIOJHUTH  COOTBETCTBYIOILKE
JNEUCTBUASL JOMa, a IIYHKT S pealn30BaTb B Hadalie CICAYIOUIEro 3aHsTHUs,
au00 TPOBECTH HEOOXOAMMBIE OOCYXACHHUS C OOYyJarOIIMMUCS B TOPSIKE

WHJIUBUIYaTbHON PabOTHI.



COJIEPKAHUE KYPCA BHEYPOUYHOM JIESATEJIbHOCTHU
«OCHOBBI PU3NYECKOI'O DKCHHEPUMEHTA
(PU3UKO-MATEMATHUYECKUHN IPO®UIIb)»

10 KJTIACC

3ansTue 1. [lorpemiHoCTH B 3KCNIEPUMEHTE

Jexkyua «llorpemHoctn mnpsMbIX u3MepeHuit». OOcyxkmaeTcss mnpupoaa
BO3HMKHOBEHUS MMOTPEIIHOCTEN, METOIBI X MUHUMU3ALMHU U OLICHKH.

Jekyua <«llorpeIHOCTH KOCBEHHBIX HU3MeEpeHui». OOCyxAaroTcs METObl
Y IIPUEMBI OLIEHKHU NOTPENTHOCTEN KOCBEHHBIX N3MEPEHNN.

Hcnonvzyemvie mamepuanvl: [4], yacts 1.

3ansaTne 2. OueHka norpenHocTei NPIMbIX M1 KOCBEHHBIX U3MepeHu il
Camocmoamenvnaa paooma «OUEHKA MTOTPEIIHOCTEN KOCBEHHBIX U3MEPECHUI

10 pe3yJibTaTaM IPAMBIX H3MCpCHHfI)).

3anaTne 3.  YcpenHenume — m3mepeHumil.  CiayyaiiHas ~ NOrpPelIHOCTb.
Kunemaruyeckue usmepeHust

Jexkyusa «CaydaitHble MOTPEIIHOCTU». B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
00y4YarIMMXCsA U JOCTYIHBIM 000pYJOBaHUEM MOXET OBITh IPOBEJEHA O/IHA U3 JIBYX
paboT mpaKkTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MAaKCUMaJIbHOM TOYHOCTBIO CPEIHIOID CKOpPOCTb
JIBUKEHMSI 3€pHBIILIKA MIIEHAa B OyThUIKE C BOAOM.

Obopyoosanue. lliieHo, HamoJdHEHHas BOJOM IJIACTUKOBAas  OyThUIKA
C OTPE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, JIMHEHKA.

Kpamxoe  onucanue pewenus. IlpoBoautcs cepusi  SKCHEPUMEHTOB
10 U3MEPEHUIO C TOMOILBIO CEKYHIOMEPA BPEMEHHU MTPOXO0KACHUS 3€PHBILIKOM MIIIEHA
B TOJILE BOJAbI HEKOTOPOrO (UKCUPOBAHHOTO PACCTOSHUS BIOJb BEPTUKAJIM.
Boruncnsiercst cpenHee BpeMs  ABWXKEHHUS 3€peH. PaccuuThIBaeTcs  CpenHss
YCTaHOBUBIIASICS CKOPOCTh 3TOr0 ABMXKEHUS. OLEHUBAETCS MOTPEUIHOCTD.

Onucanue cxodxceli padomel NpaKmMuKyma: BCEPOCCHMCKas OJIMMIIMAJA
IIKOJIBHUKOB 1O (U3KKe, peruoHabHbIi 3tan 2023 r., 3anaya «[limeHo u BA3KOCTH»
[9, 10].



Ilpaxmuxym Ne 2

3adanue. Cobepute yCTaHOBKY JJIS 3allycka IIapuka B MOJET C HEKOTOPOU
BBICOTHI C (PMKCHUPOBAHHON T'OPU30HTAIBHOW HayadbHOW CKOpocThbio. Hcciemyiite
3aBUCMMOCTh BEpPTHKAJIbHOW W TOPU3OHTAIBHOW KOOPAMHAT IIapuKa IMPH TOJETe.
OmnpenenuTe CKOPOCTH MIAPUKa B HAYaJIe MOJIeTa.

Obopyoosanue. CTallbHOM IApPHUK, IIYCKOBOE  YCTPOWCTBO  (OTPE30K
ATFOMUHUEBOTO MPO(GUIIsi, MAarHUT HEOJIMMOBBIN, /IBa CTAJBHBIX IIAPUKA), IITATHB
C JIarKoW 1 My(TOM, MAJIIPHBIN CKOTY, PyJIeTKa, KOMUPOBaJibHAs Oymara.

Kpamxoe onucanue pewenus. OcymecTBisieTcsi cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBomuTCcs cepus SKCIEPUMEHTOB IO 3aMyCKy IIAapUKa B TOJET U H3MEPEHUIO
KOOPAMHAT MaJICHUS IapUKa OTHOCUTENBHO TOUKU cOpoca. [1o monmydeHHbIM JaHHBIM
pacCYUTHIBAETCS HAYaJIbHASI CKOPOCThH MOJIETa MIapUKa.

Onucanue cxodxceil pabomvl NpaAKMUKYMa: MEXKIyHApOJHAs OJIUMIIHAAA

10 PKcrepuMeHTanbHOM dusuke 2021 1., 3agada «Ilymxka» [11].

3ansTue 4. [Ipocreiilnne reomerpuyeckne u3MepeHus

Ipaxkmukym

3aoanue. Onpenenure C MaKCUMaJIbHONW TOYHOCTBHIO TOJIIIUHY TTPOBOJIOKHU
Y BHEIIHUM JUaMETP UTJIIbI, TUIOIIAaIb HAPHCOBAHHOM Ha JIncTe OyMaru (purypbl, 00bem
opycka. O1ieHuTe MOTrPEIIHOCTH.

Obopyoosanue. 1lpoBonoka, urja OT Mmmpuia (CO CTOYEHHBIM OCTPUEM),
n3o0paxkeHue GUrypbl CI0XHOW (OpMbI Ha pa3IMHOBAHHOW KBajpaTamMu Oymare,
JIEPEBSIHHBIN OPYCOK, TUHEHKA, MTaHT CHITUPKYITb.

Kpamxoe onucanue pewenus. IIpoBoastcs u3aMepeHHs TOJIIMHBI MPOBOJIOKU
MeTomoM psiaoB. [IpoBoguTCS M3MepeHrne nuaMeTpa UIriibl METOJIOM MPOKATHIBAHMUS.
[IpoBoauTCS M3MepeHure Iomaau (GUrypbl METOIOM MOACYETA IJIOMIAU MO KJIETKaM
CeTKU u3BecTHoro miara. [IpoBoguTcst u3mepeHue rabaputoB Opycka M BBIYHCICHUE
ero oOwnema. OleHUBAeTCSd TMOTPEUTHOCTh HU3MEPEHHBIX BenuyuH. [IpoBoauTcs

IMPOBCPKA MPABUJIbHOCTH U3MCPCHUSA ANaMETpPa UIJIbI C ITIOMOINBIO IITAHT CHIUPKYJIA.

3ansaTue S. I'paduxkm sKcnepuMeHTAIBHBLIX 3aBucuMmocrteil. ['paduueckas
00padoTKa JTaHHBIX
Jexyua «OdopmiieHue rpadUKOB DKCIEPUMEHTANIBHBIX 3aBUCHUMOCTEH.

['paduueckas 06padOTKa JaHHBIX .
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OOcyxaatoTcss OCHOBHbIE TpaBuia OGopMileHUS TpaduKOB 3aBUCUMOCTEH
(bu3MYeCKUX BETUYUH APYT OT Jpyra.

Camocmosamenvnaa paooma «lloctpoenue rpadukoB B COOTBETCTBUU
C M3YYCHHBIMH TMPaBUJIAMH C UCTIOJIL30BAHMEM TOTOBBIX TAOJHUIT C JAaHHBIMI.

HUcnonvsyemvie mamepuanvl. MeToaudeckue pexkomeHmanuu lLleHTpanbHO
MPEIMETHO-METOIMYECKOH KOMHCCHHM TIO OIICHUBAHUIO OGOpMIICHUS TpapuKoB

Ha TMPAKTUYECKUX TypaxX BCEPOCCHUICKON OJMMITHA]IBI IKOJLHUKOB 1O (u3uke [12].

3anaTne 6. O0padoTKka HeJIMHENHHBIX 3aBUCHMMOCTEN: JIMHeapu3auus, MoAcYeT
IUVIOLIAAH TOJ rPaMKOM, MOCTPOCHUE KacaTeJbHbIX K rpadguky

Jexkyua «JlnHeapu3anus OSKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIpYyrue
rpaduyeckre criocoObl 00pabOTKH JAHHBIX.

OOcyxnaeTcss  METOA  3aMEHbl  IEPEMEHHBIX  IpU  JIMHEapu3aluu
HKCIIEPUMEHTAIBHBIX 3aBHUCHUMOCTEeH. OOcyxkmaercs (U3NUECKUN CMBICH TUIOIIATU

o1 rpauKoM u yriioBoro koddduiieHTa KkacareabHoi K rpaduky.

3ansitue 7. MWM3MepeHue 3aBHCHMOCTH KOOPAMHATHI TPAHMLBI 00J1aCTH
HAMOKaHNS OT BpeMeHU. JInneapusauus 3aBUCUMOCTH

Ipaxkmukym

3aoanue. BeipexpTe 3 OymaxHou canderku jgeHTy aiauHon 30 cM U IUpUHON
2-3 cm. OnycTuTte KoHel OyMa)kKHOH JIEHTHI B BOJY M BKJIIOUMTE ceKyHoMep. M3yunTe
3aBHCHUMOCTb KOOPJWHATHI TPAHUIIBI 00JIACTH, MPOIUTABIIEHCS BOION, OT BPEMEHHU.
Onpenenure xapakrep 3TOW 3aBUCUMOCTH.

Obopyoosanue. Cexynaomep, OymaxkHble candeTku, pyjiaeTka, damika [lerpu.

Kpamroe onucanue pewenus. CTaBUTCS ONBIT MO HW3YYEHHUIO JIBUXKECHUS
rpaHullbl HaMOKaHusg OymaxkHoW canderku. Mcmnonb3yercs 3aMeHa MepeMEHHBIX
JUIsl JIMHEapu3allMi 3aBUCHUMOCTH M TOCTPOCHHS JMHEHHOro rpaduka, KOTOPBIH
BIIOCJIE/ICTBUH MO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoaxceii pabomwr npaxmuxyma: [5], 3amaua Ne 32 «Hamokanue

TKaHN».

3anstue 8. U3yuyeHue ynpyroro rucrepesuca
Ipaxkmukym
3aoanue. 3akpenure ¢ TOMOIIBIO 3aKMUMa IMHEHKY Ha cToJie. [Iponenbre 1yxKy

3aKuMa B KOJIbIIO 0aHKOBCKOI PE3HUHKH. 3aI_ICHI/ITC KPIOYKOM JUHAMOMETPA KOJbIO
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pe3uHku. l3mepbTe 3aBHCHUMOCTh [JIMHBI PE3WHKU OT PACTATUBAIOIIEH CHUJIbI
Ipyu Harpy3ke (pacTskeHun) u pasrpyske. [Iposenurte namepenus ¢ marom B 0,5 H,
MIPU KaXJ0M H3MepeHun aenaiite 3aaepxkky B 30 c. [Toctpoiite rpaduk nusmepeHHOM
3aBHCHUMOCTH, ONMIIMTE ee xapakrep. CrenaiTe NPEANOIOXKEHHS O MpUYMHAX
Ha0/Ir01aeMOl 3aBUCUMOCTH. PaccuuTaiite, B Kakux IMpenenax JeKUT KO3(P(ULIHUEeHT
YKECTKOCTH PE3MHOBOro KoJipla. Mcnonbp3ysd IMONY4YEHHBIE IAHHBIE, PAaCCUMUTANTE,
KAaKYyI0 SHEPrUIO MOIJIOTHIIA PE3UHKA 33 BPEMS IIPOBEACHUS U3MEPEHUN.

Obopyoosanue. Jlunelika, 3aXuUM, TUHAMOMETP C TipenesioM m3Mmepenuit 5 H,
PE3MHOBOE KOJBLIO (pe3nHKa JIst OAaHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BeIIOIHAETCS ONBIT 0 U3YYEHUIO 3aBUCUMOCTH
CWJIBI YIIPYTOCTH PE3MHOBOrO KOJIbIA OT €ro JJIMHBI IPU MOCTENEHHOM YBEJIUYEHUU
Y MpU MOCTENEHHOM YMEHBUIEHUHM pacTAruBaromiend cwibl. HaOmomaercs siBieHue
YIIPYroro TrHUCTepe3uca. JIBe IIOJydeHHBIE SKCIEPUMEHTAIBHBIE 3aBHCHUMOCTH

HaHOCATCA Ha OAUH Fpa(l)I/IK. HpOBOI[I/ITCH dHAJIN3 IOJTYYCHHBIX PC3YJIbTATOB.

3anaTne 9. Haxoxaenue Macchl JIMHEHKH M IIIPUIA € NOMOIIBIO
YPABHOBEIIMBAHUS pblYyara

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMAJIbHONW TOYHOCTBIO MAaccCy IIMPHUIA U Maccy
JIMHENKHU.

Obopyoosanue. 1lInpuir o6beMom 20 mi1, TUHENKa, CTaKaH C BOJIOM.

Kpamroe onucanue pewenus. K KOHILYy JIHUHEWKH, KOTOpas MCIOIb3YyETCsS
B Ka4eCTBE phluara, MojABEIIMBaETCs mwIpull. M3mepsercs 3aBUCUMOCTb KOOPAHHATHI
TOUYKH OMOPBI YPABHOBEILIEHHOTO phlyara oT 00beMa BoJibl B minpuiie. [1o nomydeHHbIM
JTAHHBIM OIPEAEIIIOTCS Macca IIMpHUIla U Macca JIMHEHKH.

Onucanue cxooceti pabomvl NpakmukKyma: PErMOHATBHBIA 3Tal OJUMITUA[bI

uM. JIx. K. Makcermna o ¢usuke, 2014 1., 8 ki1acce, 3amaua « HemecTpyKTUBHBIN aHAIT3.

3anstue 10. U3mepenne kodpdunmnenTa IHEPreTHIECKUX MOTEPHh MPH OTCKOKE
HIAPUKA OT MOBEPXHOCTH

Ipaxkmukym

3aoanue. TlpoBenurte HccieqOBaHUE 3aBUCMMOCTH BBICOTHI OTCKOKa IIapuKa
MOCJIE COYAApEHHUs C MOBEPXHOCTBIO CTOJNIa OT BHICOTHI cOpoca. [IpoBeaute ombIT

JUISl IBYX THUIOB MIAPUKOB. ONpeenuTe XapakTep 3aBUCUMOCTH.
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Obopyoosanue. 1llapuk mji1 HACTOJBHOTO TEHHUCA, PE3UHOBBIA IIAPUK
«MOMPBITYH», PYJIETKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. 1IpoBOOUTCA ONBIT IO W3MEPEHHUIO BBICOTHI
OTCKOKa WIapuKa IIOCJIE COYAAPEHUS C MOBEPXHOCTBK) TOPU30HTAIBHOIO CTOJA
B 3aBUCUMOCTH OT BBICOTHI cOpoca. i3Mepenus npoBoaATCs AJi ABYX TUIIOB IIAPUKOB.
i pe3rHOBOro 1apvka 3aBUCUMOCTDH SIBJISIETCS MPSAMOM MPONOPLUHUOHAIBHOCTBIO,
JUIi 1IapuKa OT HACTOJIBHOTO TEHHUCA 3aBUCUMOCTh HE SBIIETCS TAaKOBOM.

OO0Cy»)1ar0Tcss BO3MOYKHBIE IPUYHHBI TIOJTYYCHHBIX PE3YIhTaTOB.

3anaTue 11. OnpenesieHne TeMI0eMKOCTH TBEPAOr0 TeJja

Ilpaxkmukym

3aoanue. OnpenenuTe ¢ MAaKCUMAIIbHON TOYHOCTBIO TEIUIOEMKOCTh TPY3HUKA.

Obopyoosanue. I'py3uk maccoii 50 r, crakad o6bemom 0,2 11 ¢ BOJI0I KOMHATHOM
TEMIEpaTypbl, EMKOCTb C TOpsiYeld BOJOM, ABa TEpMOMETpa, CaN(ETKH, IMOIHOC,
HUTb.

Kpamxoe onucanue pewrenus. IIpoBoJUTCSI ONBIT IO U3MEPEHUIO TEINIOEMKOCTH
rpy3MKa METOJOM IIepeHOca €ro M3 XOJIONHOM BOAbl B ropsuyro. OleHuBaercs
U3MEHEHHUE TeMIIepaTypbl XOJIOAHON BOJIbI 3@ CUET MOJYYEHHsI KOJIMYECTBA TEIIOTHI

OT rOpPSIYEro TPY3HKA.

3anaTne 12. U3mepenune Ttemmepatrypbl pPyK 3KCIEPMMEHTATOPA M JAaBJICHUS,
KOTOpOe MOT'YT CO31aTh €ro Jerkue

Ilpakmuxym

3aoanue. 1) Omnpenenure BHYTpeHHee ceueHue Tpyoku. Iloacoenunure
K mmnpuiy oosemoM 20 M TpyOKy C MOMEIIEHHOM B Hee Karuleld BOJbl. 3aKMHTE
IINPUL B JIQJAOHAX U HarpeBaiTe ero TakuM oOpa3oM B T€UeHHE 5 MUHYT. M3mepbTe
nepeMelnieHne Kamu 1o TpyOke. lcmonb3ys MOydeHHBIE JaHHBIE, OLEHUTE
TEMIIEPATYPY PYK JKCIepuMeHTaTopa. 2) Jloxkaurech, KOraa MIIPULl CHOBA MPUMET
KOMHATHYIO Temmeparypy. BayBas Bo3nyx B CBOOOIHBIM KOHEL TPYOKH, U3MEPHTE
NepeMeIleHNEe Karuld MPU MaKCUMaJIbHOM JaBJICHUH BO3/1yXa, CO3JaBAEMOM Ha KOHIIE
TpyOKkH. Mcnonb3ys noayyeHHbIe JaHHbIE, OLIEHUTE 1aBJIEHUE, KOTOPOE MOT'YT CO3/1aTh
JIETKUE SKCIIEPUMEHTATOPA.

Obopyoosanue. llnpun oobemoM 20 M1, TpyOka OT MH(PY3MOHHON CHUCTEMBI,

BOJIa, JIMHEWKA, CEKYHIOMED.

13



Kpamxoe onucanue pewenus. 1) K mmnpuity oobemomM 20 M1 OACOETUHSIETCS
TpyOKa ¢ MOMEIEHHOM B Hee Karieil Boasl. Lmpuil HarpeBaeTcst pykaMu, u3MepsieTcs
nepeMeleHue Kamim no Tpyoke. Ha ocHOBE JJaHHBIX O CEUCHUU TPYOKU U O0OBEME
BO3[lyXa B IUNPHUIE PACCUUTHIBAETCA TEMIEepaTypa pyK OSKCIEpUMEHTATOpa.
2) Hcnonb3yss Ty K€ YCTaHOBKY, JKCIIEPUMEHTATOpP CO3Ja€T AAaBICHUE BHYTPH
cBoOOHOrO KOHIA TpyOku. Karuis Boapl mepemeriaercss mo Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEUIEHUU OLEHUBAETCSA AABJICHHE, KOTOPOE MOTYT CO31aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxoxceii pabomel npaxkmuxyma: 1) 3aKIIOUUTENBHBIN 3Tan
BCEPOCCUMCKON ONMMIUAJIbI IKOILHUKOB, 2023 1., 10 kiacc, 3agaua «HachlieHHbIi

nap», nyHkT Ne 1 [13, 14].

3ansaTue 13. IppexTuBHbIE KOIPPUIHEHT KeCTKOCTH cucTeMbl. OnpenesieHue
moayJas FOHra npoBosioku ¢ mnoMoumbio pbruara. Onpenesenue npejaesia ynpyrou
nepopmanuu

Ilpakmuxym

3aoanue. OnpenenuTe ¢ MaKCUMaIbHOM TOYHOCTHIO MOTysIb KOHra mpoBOJIOKH.

Obopyoosanue. lllTaTuB ¢ IByMS JarikaMu, MPOBOJIOKA, JTHMHEHKA IepeBsiHHAS
nHOoM 50 oM, rpy3sl Maccoil o 50 r, 1Ba KaHIEISIPCKUX 3aXKUMA.

Kpamxkoe onucanue pewenus. JInHelka NMOABEHINBACTCS HA IPOBOJIOKE TaK,
YTOOBI MOJTYUYUJICS CHJIBHO HEPABHOIUICUHI phiuar. BIkHUN K TOUKe MojiBeca KOHEI]
TOPU3OHTAJIBHONW JIMHEWKHU ONMUPAETCA CHU3Y Ha JIanKy IratuBa. K apyromy KoHIy
JMHEWKU TOJBEIINBAIOTCS Tpy3bl. M3MmepsieTcs 3aBUCUMOCTh CMEIICHHS KOHIIA
JMHEWKHU, K KOTOPOMY MTOABELIMBAIOTCS TPY3bl, OT UX CyMMapHO# maccel. Ha ocHOBe
MOJIYYEHHBIX AAHHBIX M T€OMETPUUYECKHUX IMAPAMETPOB YCTAHOBKH PACCUUTHIBAETCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooicetl pabomul npakmuxyma: [6], 3agaua Ne 9.30.

3anstue 14. U3mepenne kod3ppunmeHTa NOBEPXHOCTHOI0 HATSZKEHUSI METO0M
OTpHIBA

Ilpakmuxym

3aoanue. llpunymaiiTe cnoco0 U3MEpEeHUsi CHUIIBI, KOTOPYIO Tpedyercs
NPUIOKUTH K MPOBOJIOYHON paMKe ISl TOTO, YTOOBI OTOPBATh €€ OT IMOBEPXHOCTH
Bojbl. [IpoBeanTe OKCHEPUMEHT H  OLEHUTE KOX(PQPHUIMEHT MOBEPXHOCTHOIO

HaTsKCHUA BOAEBI.
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Obopyoosanue. KioBeta mupokas ¢ BOJAOH, TPOBOJIOKA, BEChI, HUTb.

Kpamxoe onucanue pewenus. IIpoBOOUTCS ONBIT IO U3MEPEHUIO CUJIBI OTPBIBA
MPOBOJIOYHOM pPaMKH OT TMOBEPXHOCTU BOABI MPHU PA3IUUHBIX MEPUMETPAX PAMKHU.
[TpoBoauTcs oreHka K03 GUITMEHTa MOBEPXHOCTHOTO HATSXKEHU S BOJIBI.

Onucanue cxoorceti pabomul npakmuxyma: [7], 3amaua No 331.

3anstue 15. OnpeaejieHue TOYKH POCbl. 3HAKOMCTBO € 3JI€KTPUYECKHM
KOH/I€HCATOP OM

Ilpaxkmuxym Ne 1

3aoanue. OueHUTE BIAXKHOCTh BO3yXa B KOMHATE.

Obopyoosanue. [Ipobupka CTeKIsTHHAS, MAJICHBKUE KyCOYKH JIb[a, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JIaBJICHUS HACBIIIIEHHOTO Mapa BO/bI OT TEMIEPATYpPhI.

Kpamroe onucanue pewenus. B npoOUpKy ¢ BOJIOM MOCTENEHHO J100ABIISIOT
KYCOUYKH JIbJIa U JOKHUJAIOTCS MOMEHTA BBICTYIJICHUS KaIelb POCHI HA MIOBEPXHOCTH
npoOupku. [lo MONydeHHBIM JAaHHBIM O TEMIIEPAType TOYKE POCHI C TIOMOIIBIO
TaOJHIIBl 3aBUCHMOCTH JIaBJICHWS HACBIIIEHHOTO I1apa BOJBI OT TEMIIEpaTyphl
OTpe/IeIIIeTCSl OTHOCUTEIIbHAS BIXKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooxceii pabomuvl npakmuxyma: [8], rmaBa Ne 3, mabGopaTopHas
pabota Ne 9.

Ilpaxmuxym Ne 2

3aoanue. Omnpenenure ¢  MaKCUMAJIbHOW  TOYHOCTBIO  OTHOILICHHE
AIIEKTPUYECKUX EMKOCTEH JIBYX KOHJICHCATOPOB.

ObopyoosaHue. nABa  DJIEKTPOJIUTHUUYECKUX  KOHJICHCATOPA,  BOJBTMETD,
Oarapeiika, COeTMHUTEHLHBIE TIPOBOJIA.

Kpamkoe onucanue pewenus. 1IpoBOAUTCS ONBIT MO 3apsIKe KOHJIEHCATOPA
OT JApPYroro 3apaHee 3apsHKEHHOTO KOHJeHcartopa. W3mepsitorcs HampsuKeHUs
Ha KOHJIEHCATOpax 10 U Mocie NoJkItoueHuid. OIeHnBaeTCs OTHOIICHHE €MKOCTeH
KOHJICHCAaTOPOB.

Onucanue cxooiceti pabomwl npakmuxyma: [6], 3amaua Ne 10.22.

3ansTue 16. U3ydyenne npouecca paspsaaku KOHAEHCATOpPa

Ilpakmuxym

3adanue. N3yunrte 3aBUCUMOCTb HAIPSDKEHHS Ha KOHAEHCATOpPE OT BPEMEHU
npu ero paspsnake. Onpeaenure eMKOCTb KOHAEHcaTopa.

ObopyoosaHnue. INEKTPOIUTHUYECKUN KOHJEHCATOp, BOJBTMETp, OaTapeika,

CCKYHIOMEP, COCANMHUTCIIbHBIC ITPOBO/A.
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Kpamkoe onucanue pewenus. IlpoBoguTCS HU3MEpPEHHE 3aBUCUMOCTH
HalpsDKEHUST Ha paspspKarouieMcsi KOHAEHcaTope OT BpeMeHH. Jlenmaercst oueHka
€MKOCTH KOHJeHcaTopa. B kauecTBe cOmpoOTHBIEHHUS ISl Pa3psKU KOHJIEHCATOpa
BBICTYMAET BHYTPEHHEE COMPOTUBIICHUE BOJLTMETPA.

Onucanue cxooceii pabomst npaxmuxyma: [5], 3amaua Ne 10 «M3ydyeHue

cBeToauoaa» (dactb Ne 1).

3ansTue 17. OnpeaesieHue yaejJbHOr0 CONNPOTUBJICHUS MATEPHAJIA MIPOBOJIOKH

Ilpaxmukym

3aoanue. Onpenenute yaenbHOE CONPOTUBIEHUE TPOBOJIOKH.

Obopyoosanue. JIBa MynbTUMETpa (B pEXUME BOJBTMETPA U aMIIEpPMETPa),
COCAMHHUTENbHBIE  MPOBOAA,  OaTapeiika, oOpa3lbl  MPOBOJOKH, JIMHEHKA,
MUKPOMETD.

Kpamroe onucanue pewenus. Viccienyemass NpoOBOJIOKA COEAUHSIETCS
IOCJIEIOBAaTENIbHO € aMIIEpMETPOM M MoOJKIouaercss K Oatapeiike. IlapamnensHo
Y4acCTKY IIPOBOJIOKH MOJIKJIIOUAETCS BOIBTMETP. 13 oTHOIIEHUS moKa3aHuil mpruOopoB
pPacCUUTHIBAECTCS COMPOTHBIIEHUE ydacTKa MPOBOJIOKH, MOCIE YEro U3MEPSIIOTCS €ro
reoMeTpuyeckue pasMepnl. M3 TMOMy4yeHHBIX JaHHBIX OIPEIENseTCs YIeNbHOE
COIIPOTUBJIEHUE MaTepuaia, U3 KOTOPOro U3roTOBJIEHA IIPOBOJIOKA.

Onucanue cxooicei pabomwvl npaxmuxkyma: MexayHapoaHas OJIUMIIMAIA

1o 3KcnepuMeHTabHOM dusnke 2022 1., 3ana4ya «Manoe conpoTUBICHUE.

3ausiTue 18. HN3mepenue BOJILT-aMII€PHOM XapaKTePUCTUKH
MOJIYIIP OBOJIHUKOBOI' 0 1M0a

Ilpakmuxym

3aoanue. V3MepbTe 3aBUCMMOCTH CUJIbI TOKa, MPOTEKAIOIIETO 4Yepe3 JUOJ,
OT T0/IaBaéMOr0 Ha HEro HaIpsHKEHUS (B MPSIMOM M OOpAaTHOM HaIlpaBJICHUM).
[ToctpoiiTe rpaduk BOJIbT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Obopyoosanue. BonbTMeTp, amIepMeTp, COECIUHUTEIbHBIE  IPOBOJA,
MOJIYITPOBOAHUKOBBIN TMOJI, MaKETHAas IJIaTa, IEPEMEHHBIN pe3ucTop, OaTapeiika.

Kpamxoe onucanue pewenus. IIpoBoguTcs SKCriepuMeHT 1o n3Mepennro BAX
JIMO/1a B IPSIMOM M 0OpaTHOM HANpaBJICHUU.

Onucanue cxoocetl pabomol npaxmuxyma: [8], rmaBa Ne 4, mabGoparopHas

pabora Ne 9.
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11 KVIACC

3ansatue 1. OneHKka BeJIMYMHBI TOPU3OHTAIBHON COCTABJISAIOIIENl MATHUTHOM
HHIYKIUY MATHUTHOT 0 moJist 3eMJiu

Ilpakmuxym

3aoanue. OueHuTe MONYJIb TOPU3OHTAJIBLHOM COCTAaBJSIONICH BEKTOpa
MAarHUTHOW MHAYKIIMM MAarHUTHOTO MOJST 3EMJIH.

Obopyoosanue. Kommac, coneHoun (muamerp 10 cm, 150 BuUTKOB),
71ab0opaTOpHBINA OJIOK MTUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. IIpoBOIUTCS SKCHEPUMEHT IO ONPEAEICHUIO
IIPOCTPAHCTBEHHON OPUEHTAIMU BEKTOPAa MHIYKIIUA MAarHUTHOTO MOJIs, CO31aBAEMOT0
Ha OCH COJICHOWJIA TIPH CYNEPNO3ULIMN MAarHUTHOIO TMOJIsl 3€MJIM 1 MAarHUTHOTO TTOJIS
COJIEHOW/IA, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKaxX cosieHou1a. 1o 3Toii 3aBUCUMOCTH
ONpPENEISIETCS] MOJYJIb TOPU30HTAIBHOW COCTABIIONIENM BEKTOpPA MArHUTHOM
WHJIYKIIMM MAarHUTHOTO MOJIst 3eMJIH.

Onucanue cxodxcer pabomwvl npaxmuxyma: [8], rmaBa No 4, mabGoparopHas
pabota Ne 12.

3ansitue 2. N3MepeHue 3aBHUCHMMOCTH BeJIMYMHbI MATrHMUTHOW WHIYKIWH
MATrHMTHOI'O MOJISI MATHUTA OT PACCTOSIHUSA

Ilpakmukym

3aoanue. I3yante 3aBUCUMOCTb BEJIMUMHBI MArHUTHON MHIYKIIUM MAarHUTHOTO
MOJIsI TMOCTOSTHHOT'O MarHWTa Ha €ro MPOJIOJLHON OCHU CHUMMETPUU OT PACCTOSHHS
ME¥XK]ly LIEHTPOM MarHuTa U TOYKON U3MEPEHUI.

Obopyoosanue.  CmaptpoH ¢  TPENYCTAHOBJICHHBIM  IPOTPAMMHBIM
o0ecriedeHueM JUIT W3MEPEHUsS BEJIMYWHBI MArHUTHOTO TIOJISI, IMJIMHIPHYCCKHMA
MAarHuT, JUHEWKA, MAISIPHBIN CKOTY.

Kpamxoe onucanue pewenus. C mOMOIIBIO TaTYUKOB CMApTHOHA MPOBOIUTCS
pSIMOE M3MEPEHHUE BEJIMYMHBI MATHUTHOW WHIYKIMM MarHUTHOTO TOJII Ha OCH

MUINHAPUYICCKOI'O MarouTa B 3aBUCUMOCTHU OT paCCTOAHUA 10 HCTO.

3ansTue 3. Ha0n0on1eHue MArHUTHOI O THCTEPe3Huca

Ilpakmuxym

3aoanue. HamotailTe HECKOJbKO BHUTKOB HW30JUPOBAHHOIO  MPOBOJA
Ha [WIMHAPUYECKYIO YacTh Jjanku ImrtatuBa. [logHecuTe Topel damku OJIM3KO

K TIOJIOKEHUIO JIaTYUKAa MAarHuTHOTO MoJis MoOuiapHOro Ttenedona. Ilomaiite
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AIIEKTPUYECKU TOK B IpoBOA. M3MepbTe 3aBHCHUMOCTh BEIMYHMHBI WHIYKLIHH
MAarHuTHOIO IOJII Ha TOPLE JIAIKH OT CHJIbI IPOTEKAKOUIEro 4epe3 IMPOBOJ TOKa.
Jlnst  3TOoro BHayane MOBBINAWTE 3HAYECHHMS CHJIBI  IPOTEKAOLIET0  TOKa
JI0 MAKCUMAJIBHO BO3MOYKHOI'O 3HAUYEHUS, a IOTOM IIOHWKANTE O HYJIEBOIO 3HAUECHUSI.
3aTeM CMEHHUTE MOJIAPHOCTh MOJKIIIOUEHHUS] MCTOYHHMKA TOKAa U TOBTOPUTE OIBIT.
[ToctpoiiTe rpaduk, ONUCHIBAIONINI 3aBUCUMOCTb BEIMYMHBI MAarHUTHOW WHAYKIIMH
Ha TOPLE JIAIKU OT CHJIbI MPOTEKAIOILIEr0 Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmaptpoH ¢  TPENYCTAHOBICHHBIM  MPOTPAMMHBIM
obecrieueHueM Ui M3MEPEHHs BEJTMYMHBI MAarHUTHOTO TOJsl, INTaTUB C ABYMS
JanKamMy, OJHA W3 KOTOPBIX JODKHA OBITh JKENEe3HOW (MM APYro >Kelne3HbIN
CepIeYHUK), JTa00paTOPHBIA HMCTOUHMK MUTAHUSA, OAHOXKWJIbHBIA HM30JUPOBAHHBIN
MPOBOJI, BBIICPKUBAIOIINNA MaKCUMAJbHBI TOK Ja0OpaTOPHOTO HCTOYHMKA
MIATAHMUS.

Kpamroe onucanue pewenus. Jlanka mratuBa oOMaTbhIBaeTCs HECKOJIbKUMU
BUTKaMHU TOJICTOTO M30JIMPOBAHHOro mnpoBoaa. C momouiplo J1ad0paToOpHOIo
MCTOYHUKA MUTAHUS Yepe3 MPOBOJ MPOMYCKAETCs JIEKTpUuUecKknil Tok. CHavyana Tok
IIPOITYCKAlOT B OJHOM HAIIPaBJICHUM C ITOCTENECHHBIM YBEIMYEHUEM CHJIBI TOKa
U ee  IOCIEeAyIOIIMM  yYMEHBIIEHHEM, II0TOM  MNPOUEAYPY  IOBTOPSIOT
JUIsl TIPOTHBOIIOJIOKHOIO HAalpaBieHUs Toka. [Ipm »TOM wH3MepsieTcss BeaudyuHa
MHAYKUMA MarHuTHOTO TOJs Ha TOpLE JIalK{ IITaTHBa C MOMOIIbI0 MOOHIIBHOTO
tenedona. CTpouTcs 3aBUCUMOCTb BEJTMUUHBI MHAYKIIUU MArHUTHOTO TMOJISt OT CHJIBI
MPOTEKAIOIIETO Yepe3 MpoBoj Toka. OOCyKaaercs MoJydeHHbIH TpaduK U SBICHUE

MAarduTHOI'O TUCTECPE3UCA.

3anstue 4. U3ydyenune padoThl 3JIEKTPOABUIaTEsA U IMHAM O-MAIIMHBI (YacTh 1)

Jekyua «OnekTpoAaBUraTeslb U 3JeKTporeHeparopy». OOCyXIaeTrcs HCTOpHUs
U300peTeHNUs  AJNEKTPOJBUTATENII W  COBEPUICHCTBOBAHMUS €r0  KOHCTPYKIIHH.
OnuceIBaeTcsi BHYTPEHHEE YCTPOMCTBO SJEKTPOJBHUIaTeNsi M SJIEKTPOreHepaTopa.

P336I/IpaIOTC5I TCOPCTHUUCCKHUC 3ada49U 110 I[&HHOﬁ TCMC.

3ansaTue S. U3yueHue padoThl 3JIeKTPOABUIaTE IS U INHAMO-MAIIMHBI (YACTH 2)
Ipaxkmukym
3aoanue. 1) llpoBeauTe Ceprio IKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTH CHITBI
TOKa, BbIpabaThIBAEMON T€HEPATOPOM, OT BEJIMUYUHBI MOMEHTA CHUJIbI, MPUJIOKEHHOTO

K ero Bajy. 2) [IpoBeaure cepuro SKCIIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD BEJTMUUHBI
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HaIlpSDKEHMS, MOJIAHHOIO Ha BJEKTPOABUTrATENlb, OT 4YacTOThl €ro BpallCHUs
M MEXaHUYECKOUN Harpy3Ku €ro Bajna.

ObopyoosaHue. DIEKTPUYECKUNA MOTOPYUK C PEIyKTOPOM, HAOOp TPYy30B,
peocTart, COeIMHUTEIbHBIC TPOBO/IA, JITA0OPATOPHBIA UCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepmeTp), CEKyHIOMED.

Kpamroe onucanue pewenus. 1IpoBoaATCs ONBITH IO U3MEPEHUIO 3aBUCUMOCTH
CIWJIBI TOKa, BBHIPa0ATHIBAEMOM TEHEPATOPOM, OT BEIUYMHBI MOMEHTAa CHIIBI,
MPUIOKEHHOTO K ero Bady. I[IpoBOAWTCS ONBIT MO HM3YYEHUIO CBSI3U BEIUYUH
HalpsDKEHMs, TOJIAHHOTO Ha 3JEKTPOABUTaTedb, OT YAaCTOThl €ro BpalllCHHS
Y MEXAHWYECKOM HArpy3KHU €ro Baja.

Onucanue cxooxcux pabom npaxkmukyma: 1) MexayHaponHass OJUMIIHaaa
1o SKcrnepuMenTanbHoi gusuke 2018 r., 3amaya « MOTOPUHK C PEAYKTOPOM), ITYHKTHI
NoNe 1-4; 2) MexayHapoiHas oMMMIUaAa Mo dKCrepuMeHTanbHoN ¢usuke 2022 1.,

3anada «PoHapb», MyHKThI NeNe 1-4.

3anaTne 6. MHM3yyeHme 3aBMCHMOCTH TMepuUoOAa KojleOaHWIl JIMHEHKH
HA UMJIMHAPUYECKON MOBEPXHOCTH OT Paguyca ee KpUBH3HbI

Ipaxkmukym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH Tiepuoaa KoieOaHWil JHMHEHKY,
IIOJIOKEHHOM HAa UWIMHIAPUYECKYI0 IOBEPXHOCTb, OT paaudyca KpPHUBHU3HBI J3TOH
ITIOBEPXHOCTH.

Obopyodosanue. Habop IUIMHAPOB pa3HOro paguyca (Harmpumep, pasiudyHble
UUJIMHAPUYECKHUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IIpoBoauTcs cepus MNOPAMBIX H3MEPEHUN
3aBUCHUMOCTU TMEpUO/a KOJICOAHUM JMHEHKU, MOJOKEHHOW Ha IWJIMHIPUYECKYIO
IIOBEPXHOCTh, OT pajguyca KPUBU3HBI ITOM NOBEPXHOCTU. MCIOIB3YIOTCS METOBI

JMHeapu3ai 1 TpaduaecKoro aHajan3a dKCIIEPUMEHTAIbHBIX JaHHbBIX.

3ansaTue 7. H3ydyeHue 3aBHUCHUMOCTH AMIUIMTYAbI KOJe0AHMH NPYKUHHOIO
MAaSITHUKA OT BpeMeHH

Ipaxkmukym

3aoanue. VI3MepbTe 3aBUCUMOCTh aMIUIMTYJBl 3aTyXalOMMUX KOJICOAHMIM
MPY)KUHHOTO MasTHHKa OT BpeMeHH. [IpoBephTe rumore3y o0 SKCIOHEHIIMATLHOM

XapakTepe MOJY4€HHON 3aBUCUMOCTH.
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Obopyoosanue. IlpyxuHa oT TMHaMOMETpa ¢ mpenenoM uzmepenuit 1 H, rpys
Maccoit 150 r, cekyHaoMep, IITaTUB € JanKOi U My(QTOH, TMHEHKA.

Kpamxoe onucanue pewenus. IIpoBOIUTCA DSKCHEPUMEHT IO MNPSIMOMY
U3MEPEHHUIO 3aBUCHMOCTH aMIUIUTYIbl 3aTyXaloIIUX KoJeOaHUN NPYKUHHOTO
MasiTHUKa oOT BpemeHH. Crpourcs rpaduK HCCIEIOBAHHOW  3aBHCUMOCTH

B JIMHCAPN30BAaHHOM BH/C.

3ansTne 8. N3MepeHne aKTHBHOIO M PEAKTHBHOIO CONMPOTHUBJIEHHN KaTyIIKH
UHIYKTHBHOCTH

Ilpakmuxym

3aoanue. Cobepute MEKTPUUYECKYIO TIEMb U3 MOCIICOBATEIIEHO COCTMHEHHBIX
pe3ucTopa M KaTylmKd HMHAYKTUBHOCTU. IIpoBenuTe uH3MeEpeHHe 3aBHCHUMOCTU
HampsDKEHUs Ha PE3UCTOpPE OT YacTOThl MOJABAaEMOro Ha ATy IENb HaNpsHDKEHUS.
[To moMy4eHHBIM JAHHBIM OIPEACIUTE AKTUBHOE COMPOTUBJICHUE W PEAKTHBHOC
COIPOTUBJICHUE KATYIIKU UHAYKTUBHOCTU. PaccunTaiiTe MHIYKTUBHOCTh KaTYIIIKH.

Obopyodosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COINPOTHUBICHUEM,
OJIM3KUM K aKTUBHOMY COINPOTHBIICHUIO KAaTYIIKH WHIYKTUBHOCTH, COSTUHUTEIHHBIC
MPOBOJIa, TEHEPATOp HU3KOH YacTOTHI, OCIMIIIOrpad MM BOIBTMETP MEPEMEHHOTO
HaIPsHKCHUS.

Kpamxoe  onucanue  pewenus.  CoOupaercs  dJeKTpuuecKkas  Lelb
U3 TIOCTIENAOBATEIbHO COEAMHEHHBIX PpE3UCTOpa W KATYIIKH HWHIYKTUBHOCTH.
Ha »ty nemp mnogaercs mnepemeHHoe HampsbkeHue. [IpoBoautcs wusmepeHue
3aBUCHUMOCTH HamNpsDKEHUSI Ha PEe3UCTOpe OT YacTOThl IOJaBAaeMOro Ha IIemb
HampsDKeHUs  (aMIUIMTyla  HampsDKeHUss Ha  BCeM  LeMM  TMOCTOSIHHA).
[lo HM3KOYACTOTHON oOOJacTH Tpaduka ompeAessieTcs aKTUBHOE COMPOTUBICHUE
KaTYIIKA HHAYKTUBHOCTH, 110 BEICOKOYACTOTHOM YacTH OINpeesieTCsS HHAYKTUBHOCTh

KaTyIIKH.

3ansTue 9. 3syk. Ocuniiorpamma 3syka. CrekTp 3ByKa
Jlekyusa «BBeneHne B YKCIEPUMEHTAIBHYIO aKyCTHUKY». BBOISTCS OCHOBHBIE
NOHATUA aKycTUKH. OOcCyXIaeTcsi MeXaHHMKa pPacIpOCTPAHEHHS] aKyCTHUYECKUX
koneOanuil. BBomutca moHsiTME TOHa M 0o0eproHa. OOCYXKIAIOTCS METObI
MCCJIe/IOBaHUS 3BYKOBBIX CUTHAJIOB.
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Ilpakmuxym

3adanue. IlpoBenuTe cepHuio0 SKCIEPUMEHTOB IO 3alUCH  OCLMIUIOTpPaMM
U CIIEKTPOB TIJAacCHBIX 3BYKOB OJHOM 4YacToTbl. ONHUIINTE OCHOBHBIE OTJINYUS
B OCLMJUIOTPaAMMax JUI Pa3HbIX IIACHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO
JIM 17151 OMUCAHUs KaKOr0-JIM0O 3By4aHUs OJHOU JIUIIb CHEKTPOrpaMMbl?

Obopyoosanue. llepcoHAIbLHBI KOMIBIOTEP C MUKPOGOHOM WM CMapT(oH
C MPEAYCTAHOBJICHHBIM MTPOrPAMMHBIM 00ECIIEUEHUEM.

Kpamkoe onucanue pewenus. llpoBoguTcs  cepusi  DKCIEPUMEHTOB
[0 IIOJYYEHUIO OCHWILIOTPAMM H CIEKTPOB TJIAaCHBIX 3BYKOB OJHOW YacCTOTBHI.
[IpoBOAUTCS CPaBHUTENBHBIA U KAUECTBEHHBIN aHAIN3 OCLIUJUIOIPAMM M CIIEKTPOB.

Onucanue cxooxcei pabomel npakmukyma: MexayHapoaHas —OJIMMIIHAIA
no JsKcnepuMeHTaIbHOM ¢u3uke 2017 1., 3amaua «AKYCTUYECKHE PE30HATOPBI»,

yacTh No 1.

3ansaTue 10. Ctosiune MexaHn4yecKue BOJTHBI

Jekyua «Crossune MeXxaHMYeCKUEe BOMHBDY. OOCYXIaeTcs MEXaHUWKa CTOSYHMX
BOJIH B OJJHOMEPHOHM cpejae. PaccmaTpuBaroTCsi MpUMEpbl Pa3iu4HbIX TI'PAaHUYHBIX
YCIIOBHUM.

Ilpakmukym

3adanue. Tlonyiite B nmpoOUpPKy Tak, 4TOObI OHa Haudaja 3Bydarb. [IpoBeaute
U3MEpEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA U MIEPBOr0 00E€pPTOHA BO3AYIIHOTIO
cronba B MPOOUpPKE OT BBICOTHI 3TOr0 CTONMOA. {751 M3MEHEHUs JUIMHBI BO3YIIHOTO
cronba 3anoaHsANTe NpoOUpKy Bojol. OrpeneanTe CKOPOCTh 3ByKa B BO3yXE.

Obopyodosanue: llepcoHanbHBI KOMIBIOTEP C MUKPO()OHOM MM CMapTHOH
C MPEAYCTAaHOBJICHHBIM IIPOTPaMMHBIM OOecTieueHueM, TpoOupKa, BoJa, JIMHEHKA.

Kpamxoe  onucanue pewenus. IIpoBomuTcsi cepusi  DKCIIEPUMEHTOB
0 H3MEPEHUIO0 aKyCTUYECKOTO CIIEKTpa 3By4aHHUs HPOOUPKH, BO3ZHUKAIOLIETO
IpU BIyBaHUM B Hee Bo3nyxa. CTpouTcs JIMHEAPU30BaHHBIM rpaduK 3aBUCUMOCTH
4acTOTbl OCHOBHOIO TOHA W IIE€PBOrO OOEpTOHAa OT BBICOTHI BO3JYIIHOIO
cronba B mpobupke. Ilo mMomydeHHBIM JaHHBIM ONPENENSETCS CKOpPOCTh 3BYyKa
B BO3JyXE.

Onucanue cxooice pabomel npakmukyma: MexayHapoaHas —OJIMMIIHaIA
no sKcnepuMeHTanbHOM ¢usuke 2017 r., 3amadya «AKYCTHUECKHE PE30HATOPBI,

qgacTh No 2.
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3ansTue 11. U3MepeHnne nmokasaresi NpeJIOMJIEHHS CTEKIA

Ilpaxkmuxym Ne 1

3aoanue. Onpenenute Noka3aTesab IPETOMIICHUS CTEKITHHOM MJIACTUHBI.

Obopyoosanue. llpeaMeTHOE CTEKI0, MUJUIMMETPOBKA, Ja3epHas YyKa3Ka,
JIMHEWKH, ITATUBBI C JJaKON U My TO.

Kpamrxoe  onucanue pewenus. llpoBoauTcsi cepusi  AKCIEPUMEHTOB
M0 U3YyYEHUIO MEepPEHANPABJICHUS Jydya CBETa, NaJarollero Ha OOKOBYIO MOBEPXHOCTh
MPEIMETHOTO CTEKJIa, B 3aBUCMMOCTH OT BBIOPAHHOTO yTjia majieHus. Bwraucisercs
MOKAa3aTesb MPEJIOMIICHHS MaTepuana IIacTUHBI.

Onucanue cxooicei pabomwvl npaxmuxkyma: MexayHapoAHas OJIUMIIHAIA
no sKcnepuMeHTabHOU (Gu3uke 2021 1., 3amaya «OTpaxkeHue, MpPeIOMIICHUE
U MIPOIMyCKaHue», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMAIbHOW TOYHOCTHIO MOKA3aTeNb MPEIOMICHUS
Marepuasa IpU3Mbl.

Obopyoosanue. Ilpuzma, nazepHas ykaska, TpaHCIIOPTHUP, IITATUBEI.

Kpamkoe onucanue pewenus. 1lpoBomuTcs ONBIT 1O  U3MEPEHUIO
MHUHUMAaJIBHOTO YIJIa OTKJOHEHHS JIA3€PHOro Jiyda TPEYroJIbHOM PaBHOCTOPOHHEMN
npusmoil. [lo monydeHHOMY 3HAYE€HHMIO YIJIa PpPacCUMTHIBACTCS  IOKA3aTellb

MIPEJOMIICHHUS TTPU3MBL.

3ansaTue 12. [losiHOe BHYyTpeHHee OTPa:KeHH e

Jexkyua «llpumenenne »s¢d@dexra TMOTHONO BHYTPEHHETO  OTpaKEHUs
B u3MepeHusx». OOcyxnaercas 5>(PGeKT TMOJHOTO BHYTPEHHEIO OTPaKEHUS.
OnuceIBaloTCs MNpUEMbl MO MCHOJIb30BAHUIO 3TOro 3Qdexra npu MPOBEICHUU
ONTUYECKUX U3MEPECHUM.

Ipaxmukym

3aoanue. Onpenenute NoKa3aTeab IPETOMIICHHS] MaTepUaia IPU3MBbI.

Obopyoosanue. CTEKIsIHHAs NpU3Ma, JIa3epHas yKa3Ka, JMHeKa.

Kpamxoe onucanue pewenus. TlpoBoautcst onbIT o HaOmoaeHUI0 3¢ dekTa
IIOJIHOTO BHYTPEHHETO OTPA)XEHUS CBETA, KOTOPBIA pPacHpOCTPaHSETCS B IPU3ME.
W3mepsaroTcss mapaMeTpbl, Mpu  KOTOpBIX jgocturaercs dddexrt. Brraucnsercs
MOKAa3aTesb MPEJIOMIICHHS MaTeprasa IpU3Mbl.

Onucanue cxooicei pabomwvl npaxmuxkyma: MexayHapoaHas OJIUMIIMAJIA

1o skcnepuMeHTanbHou dusuke 2021 1., 3anaya «/{ucnepcus», myHkT Ne 1 [16].
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3ansaTne 13. IlpoBepka ¢dopmy/ibl TOHKOIH JHMH3BI € TOMOIIBI0O MeTOAA
napajulakca, NIpMMeHEeHHOr 0 IJIsl Onpe/iesIeHUs! M0JI0KEeHUs N300p ayKeHHs

Ipaxkmukym

3aoanue. Onpenenure ¢ MaKCUMalbHOW TOYHOCTHIO (DOKYCHOE PpACCTOSTHUE
COOUpArOIIeH JINH3BI.

Obopyoosarnue. Cobuparorasi TMH3a, ONTHYECKas CKaMbsi (MO0 MepHasl JIeHTa
U KpeIUIeHUeE JUTsl JIMH3bI), ABE UTJIBI OT LITMPULA (CO CTOYEHHBIM OCTPHEM ), TUTACTUIINH,
TOUYCYHBI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs u JaeMoHCTpupyercs 3¢h@dexT
napaniakca. M3ydeHHbI 3¢(deKT ucnonp3yercs s ONpeleieHUs IMOJIOKEHUS
n300pakeHrsl UCTOYHHKA CBETa C MaJO CBETUMOCTBIO, MOMYYEHHOTO C TOMOIIBIO
cobouparomieil nuH3bl. [l0 HECKOJIBKMM OMBITAM PACCUUTHIBACTCS  (POKYCHOE

paccTOSHHUE JIMH3HI.

3ansTue 14. U3mepenue poKycHOro paccTosiHus paccenBalollel JUH3bI

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMalbHOW TOYHOCTHIO (DOKYCHOE PpACCTOSTHUE
paccenBarOLIEH JINH3HI.

Obopyoosanue. PaccewBaromias JIuH3a, coOWparomas JUH3a, OINTHYECKas
CKaMbs (JTUOO MepHas JIGHTa W KPEIUICHWs JJIsl JIMH3), JUCT KapTOHA, HOXHUIIBI,
TOYEYHBIN UCTOYHUK CBETA.

Kpamroe onucanue pewenus. O0Cyx aat0Tcsi MpUEMbl U3MepeHus: (PoKycHOro
paccTosiHMs ~ pacceuBaromied  JUH3bL.  [IpoBoguTCA  OOBIT 1O IMOJYYEHUIO
JEHCTBUTENBHOTO U300PayKEHUSI B pACCEUBAIOIIEH JIMH3E MTyTEM CO3aHUS C TOMOIIBIO
coOuparonieil  JUH3bl MHUMOIO HCTOYHMKA JUII  PAacCEUBAIOIIEH  JIMH3BI.
Takxke NpPOBOAUTCSA ONBIT MO HAOIIOJCHHUIO PAaCXOIAIIErocsl CBETOBOIO IydKa,
00pa30BaHHOIO CBETOM, H3JIYYEHHBIM TOYEUHBIM MCTOUHUKOM U TPOLIEAIINUM
yepe3 pacceuBaloOUyl0 JMH3Y, Ha KOTOpPYyIO HakieeHa nuagparma. Ilo pesynpraTtam
MIOJIYYEHHBIX DKCIIEPUMEHTOB PACCUUTBIBAECTCS OINTHYECKAs CHJIA PACCEMBAIOLIEH
JIMH3BI.

Onucanue cxoocerl pabomwvl npaxmuxyma: [8], rnaBa No 5, mabGoparopHas
paborta No 12.
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3ansatue 15. OnpenesieHue MIMHBI BOJIHBI JIA3€PHOr0 U3JYy4YeHHS C MOMOUIbIO
cxembl FOHra

Ilpakmukym

3aoanue. llpugymaiiTe 5SKCIEPUMEHTAIBHYIO YCTAHOBKY, TO3BOJISIONIYIO
Ha0II0aTh UHTEPPEPEHIIMOHHYI0 KApTUHY OT CBETOBOTO M3JIYUYCHHS Jia3epa.
Onpenenute AJIMHY BOJHBI U3TyUYEHHUS JTa3€pPHOM YKa3KHU.

Obopyoosanue. JlazepHas ykaska, HUTKa, Qosbra, OyIaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMsI CBSI3aHHBIMM HHUTKON OyJlaBKaMu
MPOKAJILIBAIOTCS JBA OJM3KOPACHOIOKEHHBIX OTBEPCTHS B aJIIOMUHUEBOM MUILEBON
donere. [lomydeHHple OTBEPCTUSI OCBEMIAIOTCS JIA3EPHBIM IMydKoM. B mporiemmem
cBeTe HaOmoaaeTcs naTephepeHIMoHHas KapTuHa. [1o paccTosTHUIO MEX Ty TTOJIOCaMU
WHTEePPEPECHIIMOHHON KApTUHBI M PACCTOSHUIO MEXIYy OTBEpCTUAMH B (omibre
paccYMTHIBAETCS JAJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxooicell  pabomuvl  NPAKMuKyma:  3aKIIOYUTENbHBIA  ATal
BCEPOCCUNCKOM OJIMMMHUAIbI MKOJIbHUKOB 1o pusuke 2000 r., 11 kmacc, 3amayva No 1.

3ansitue 16. U3ydenne cmekrpa cBera Pa3jiMYHbIX HCTOYHHUKOB C MOMOUIbIO
AU(PPaKUMOHHOM pelIeTKH

Ilpakmuxym

3aoanue. Tlpunymaiite, coOepuTe M OMMIIUTE SKCHEPUMEHTAIBHYIO YCTAHOBKY,
MIO3BOJISTIOLLYIO TIOJTYYUTh ONTUYECKUI CIIEKTP U3IIyYEHHUs CBETA PA3JIMUHbIX HCTOYHUKOB.
[IpoBeauTe nccnenoBaHue CIEKTPOB MPEIJIOKEHHBIX BAaM HCTOYHUKOB CBETA.

Obopyoosanue. JludpakimonHas pemierka, (oHapb C JIAMIIONW HaKaJIMBaHWSI,
CBETOAMOAHBIN (POHAPH, ra30pa3psIHas JaMIOUYKa, SKpaH, 1uadparma, MepHas JICHTa.

Kpamkxoe  onucanue pewenus. IlpoBoguTcsi cepus  SKCHEPUMEHTOB
M0 HaOMIOACHUIO ONTHUYECKUX CIEKTPOB H3JIYyYEHHS HMCTOYHMKOB CBETa pa3HOMN
npupoabl. [IpoBoAUTCS CpaBHUTENBHBIA U KOJMYECTBEHHBIA aHAIIU3 ITUX CIIEKTPOB.

Onucanue cxooiceti pabomsl npakmuxkyma: MexayHapoaHas OJIUMIIHaAa

10 PKcnepuMeHTanbHOM dusuke 2018 r., 3agadya «CrexkTpy.

3anarTue 17. UccienoBanue 3aBUCMMOCTH HHTEHCHBHOCTH CBeYEeHHsI CBEeTOIHOAA
OT CHJIBI IPOTEKAKIIEr0 Yepe3 Hero ToKa

Ilpakmuxym

3aoanue. VI3MeppTe 3aBUCUMOCTh HWHTEHCHUBHOCTH CBEUEHHS CBETOAMOJA
OT CWJIbl TPOTEKAINIEro uepe3 Hero Toka. Omnpenenure XapakTep H3MEpPEeHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cperonuop, JOKcMeTp (Wi cMapTQOH C JAaTYUKOM
OCBEIIIEHHOCTH), Ja0OpaTOpHBIM OJOK nmuTaHus (Wi aABe Oartapeiiku AA, peocrar
U MYJBTUMETP), COCTMHUTEILHBIC TIPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOIUTCS SKCHEPUMEHT IO MPSIMOMY
M3MEPEHUI0 3aBUCUMOCTH HMHTEHCHUBHOCTH W3JIYUCHHsS] CBETOJMONIa OT CHJIbI
MpOTEKAlNIero 4epe3 Hero Toka. CTpouTcss Tpaduk MOITYy4eHHOW 3aBUCUMOCTH.
Onpenensercst XxapakTep 3aBUCUMOCTH.

3ansitue 18. HaOmonenue wuzduparesbHOCTH BHYTPeHHero d¢orodddexra
K JIJINHE BOJIHBI CBETA

Ilpakmukym

3aoanue. Y cTaHOBUTE JIBa CBETOMO/IA IPYT HAIPOTHUB Jipyra. M3yuure saBieHue
BO3HUKHOBEHUSI (POTOTOKa B oOCBemaeMoM cBetoguone. Jlias 3Toro usmepbTe
3aBUCUMOCTb CHJIBI (DOTOTOKA OT HANPSKEHUS HA CBETOAMOJIC, BBHIMOIHSIONIEM POJIb
UCTOYHUKA cBeTa. [loBTOpHUTE OMNBIT, MPUMEHSSI B KayeCTBE HCTOYHUKOB CBETa
CBETOAMO/IbI, MAIONIME CBET C pa3HbIMU JUIMHAMU BOJH. Onpenenure yCIoBuUs,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJINO/I€ BO3HUKAET (DOTOTOK.

Obopyoosanue. Tpu mapbl CBETOJIMOAOB Pa3HBIX I[BETOB (KpacHbIC, 3CJICHbBIC
U CHHHE), OJIOK MUTAHUSI CBETOANOIa-OCBETUTENS, MYJIbTUMETP.

Kpamroe onucanue pewenus. JIBa CBETOAMOJA YCTAHABIMBAIOTCA HAIpPOTHB
Ipyr apyra. Yepe3 OAMH CBETOIMOJ MPOMYCKAETCS TOK OT MCTOYHUKA MUTAHMUS.
N3ygaercst  sBiIeHWE BO3HUKHOBEHHMsS (OTOTOKA BO BTOPOM  CBETOJHUOJIC.
OOnapyxuBaercsi, 4TO (OTOTOK BO BTOPOM CBETOAMOAE BO3ZHUKAET TOJIBKO
P OCBEIICHUHU €r0 CBETOAMOIOM C JJIMHOW BOJHBI, MEHBIIECH WM PAaBHOW JJIMHE
BOJIHBI, HA KOTOPYIO PACCUMTAH OCBEIAEMbIil CBETOIHO/I.

Onucanue cxooiceri pabomwsl npakmuxkyma: MexayHapoaHas OJIUMIOUaAa
1o skcnepuMeHTanbHol ¢usuke 2020 r., 3anaya «Onronapa» [17].
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IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUSI KYPCA BHEYPOUYHOM
AEATEJIBHOCTHU «OCHOBbBI ®U3NYECKOI'O SKCIIEPUMEHTA
(PU3UKO-MATEMATHUYECKUHN IPO®UIIb)»

JIMYHOCTHBIE PE3YJIBTATBI

B cghepe epasicoancrozo eocnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIbHOCTh B HMHTEPECaX TI'PaskIaHCKOIO
o011ecTBa, y4acTBOBaTh B CaMOYIPaBICHUN B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJECHCTBOBATh C COLMAIbHBIMU HHCTHUTYTAMU B COOTBETCTBUH
C UX QYHKIMSIMU U HA3HAYEHUEM.

B cghepe nampuomuueckoeo 6ocnumanus:

c(OPMHUPOBAHHOCTH POCCUICKOI TPaskJaHCKOW UIECHTUYHOCTH, IATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUAM
POCCHIICKUX YYEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU.

B cghepe 0yxoeno-npascmeennozo socnumanusi.

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh ~ OLIEHMBaTh  CUTyallMl0 U NPUHUMATh  OCO3HAHHbBIE
pELlICHUs, OPUEHTHPYSCh HA MOPAJTbHO-HPABCTBEHHbIE HOPMBI U LEHHOCTH,
B TOM YHCJIE B JAESATEIBHOCTH YUYEHOI'O;

OCO3HAHUE JINYHOTO BKJIA/1a B MOCTPOCHUE YCTOMYUBOI O OYAYIIETO.

B cghepe acmemuueckoeo socnumanus:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPUYECTBA,
npUcyIero (u3nIecKon HayKe.

B cghepe mpyoosoeo socnumanus:

UHTEpPEC K pas3au4HbiM  cepaM  NpodecCUOHAIBHOM  JIeATEeIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (U3UKON M TEXHUKOW, YMEHHE COBEpILIaTh OCO3HAHHBIMI
BbIOOp Oyymielt mpodeccuu U peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JacTH
($U3MKHU HA MPOTSKEHUH BCEU KU3HHU.

B cghepe sxonoeuneckozo socnumanusi:

c(OPMUPOBAHHOCTh AKOJOTMYECKON KYJIbTYpbl, OCO3HaHHE TJI00AIBHOIO
XapakTepa IKOJIOTHYECKUX MPoOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE NECUCTBUUA B OKPYXKAIOUIEH CpEelEe HA OCHOBE
3HAHUS LEJIEd YCTOMYHUBOTO PAa3BUTHS YEIIOBEUECTBA;

pacIIUpPEHUE OIbITA AESITEILHOCTH 3KOJIOTHYECKOW HAIIPABICHHOCTH Ha OCHOBE

UMEIOITUXCSl 3HAaHUH 110 (hU3BHUKE.
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B cgepe yennocmu nayunoeo noznanus:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3HUECKON HAYKU,

OCO3HAaHMWE LIEHHOCTH HAYYHOM JEITENbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs] (U3UKU OCYIIECTBISATH MPOEKTHYIO M MCCIIEOBATEIbCKYIO JCSTEIIbHOCTh

HMHAWBUAYAJIbHO U B I'PVYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUYeOHBIE JeiiCTBUS:

ba3oBble Joruyeckue JeMCTBUA:

CaMOCTOSITENIbHO  (opMynupoBaTh U aKTyalU3UpoBaTh  MpoOJEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

OTIPENCNATh 1EIN JeATCILHOCTH, 3aJaBaTh TMapaMETPbl M KPUTEPUH WX
JOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3HUUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IJIaH PELICHUS] MPOOJIEMbl C YYE€TOM aHajlu3a HMEIOLIUXCS
MaTepHaTbHBIX U HEMAaTePHATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJIsIM, OLICHUBATh PUCKH MOCIEACTBUH JCSITEIILHOCTH;

KOOPJMHUPOBATH M BBITIOJIHATH pa0d0TY B YCIOBHUSAX PEATBHOTO, BUPTYAIBHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BuBAaTb KPEATHUBHOC MBIIJICHUC IIPU PCIICHHUHA YKU3HCHHBIX HpO6JICM.

Ba3oBble ucciaenoBareibCckue AeiCTBUA:

BJIQ/IETh HAy4YHOM TEPMHUHOJOTMEH, KIIOYEBBIMU MOHATHSIMU U METOJAMHM
(u3HYECKON HAyKU;

BJIaJIETh HAaBbIKAMU Y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHON AESITEIbHOCTU
B 00J1aCTH (DU3HMKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY
METO/IOB pElICHHs 3a7ady (PU3MUECKOr0 COAECpPXKAHUS, NPUMEHEHHIO Pa3IMYHbIX
METO/IOB [TO3HAHUS;

BJIQJE€Th BHUJAMM  JICATEIBHOCTH IO  IOJYYEHUIO HOBOTO  3HAHUA,
€ro HWHTEpIpeTaluy, MNPeoOpa3oBaHUI0O U TNPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYyalHUsX, B TOM YHCIIE TIPU CO3JaHUU y4EOHBIX IPOEKTOB B 00JaCTH (PU3UKHU;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyalM3UpoBaTh 3ajavy,
BBIIBUTATh TUIIOTE3Y €€ PEIICHMs], HAXOIUTh apryMEHThI JIJIs 1I0Ka3aTelIbCTBA CBOMX

YTBEPXKJICHUH, 3aaBaTh [MAPAMETPBI U KPUTEPHUU PELLIEHUS;
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aHAJIM3UPOBATh IOJYYEHHbIE B XOJE€ pEIIEHUs 3aJadyd  pe3ysbTaThl,
KPUTHYECKHU OLIEHWBAaTh MX JOCTOBEPHOCTb, IMPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyIUPOBaTh COOCTBEHHbIE 3aJauyd B 00pa3oBaTEIbHOU
JeSITeILHOCTH, B TOM YHUCIIE TIPY U3Y4eHUHU (QUBHKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIlUSIM, OIICHHBATh MPHOOPETEHHBIH OIIBIT;,

YMETh TEPEHOCUTh 3HaHUA 10 (U3MKE B MPAKTHUYECKYI0 00JacTh
KU3HEACSITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIE€H, MPEAJIaraTh OpUTHHAIBHBIE TTOIXO/IbI U PEILICHUS;

CTaBUTDb HpO6JI€MBI H 3a]a4M, JOITYCKarOIHUEC aJIbTCPHATHBHBIC PCIICHM.

Pabora ¢ undgopmanmeii:

BJaJIeTh HABBIKAMHU TONy4eHUs HWHGOpMauu (HU3HMUECKOTO COJEpIKAHUS
U3 WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH IOWCK, aHAJM3,
CHCTEMAaTH3allI0 M WHTEPIpETalni0 HHGPOPMAIMK Pa3INYHbIX BUIOB H (QOpM
IPECTaBIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTUA B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3a/lay ¢ COOMI0JIeHUEeM TPeOOBaHUI APrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHUEHBI,
pecypcocOepekeHrs, TPABOBBIX M JTHYECKUX HOPM, HOPM HH(POpPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NUECKOTO COJIEPKAHUS B Pa3IMUHbIX (JopMaTax C yueToM
Ha3HaueHHUs] WH(OpPMAIMU U LIEJIEBOM ayIUTOPUH, BBHIOMpAs ONTHUMAIbHYIO (hopMy
NPECTABJICHUS U BU3YAIIU3AlIHH.

KOMMyHHKaTI/IBHI)Ie YHUBEPCAJIBbHBIC y'—lEﬁHble AEeHCTBUA:

OCYILECTBJISTh OOILIEHNE BO BHEYPOUHOU JESATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHPIUKTHBIX CUTYallMi U CMATYaTh KOH(JIUKTHI;

pa3BepHYTO W JIOTMYHO H3JaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEIICTB;

MOHUMATh W HWCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHIYaJbHOU
paboThI;

BbIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX ACHCTBHHA € y4eTOM OOIIMX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0I0 4JICHA KOJIJICKTHUBA,
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MIPUHUMATD eI COBMECTHOM JICATEIIbHOCTH, OpPraHU30BbIBATH
U KOOPJIWHUPOBATH JACHUCTBUS MO €€ JOCTHXKEHUIO: COCTABJISATH IUIAH JECUCTBUM,
pacnpenessiTh poJid C YYE€TOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pPe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJAOr0 YYaCTHUKA KOMaHbl B OOIIHIA
PE3YIIbTAT 10 pa3pabOTaHHBIM KPUTEPHSIM;

Mpe/JlaraTh HOBBIC TMPOEKThI, OICHUBATh HAEH C MO3UIMM HOBU3HHI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBISATh  MMO3UTUBHOE CTPATETHUYECKOE TMOBEICHUE B  PaA3IMYHBIX

CuTyaluiax, IposBJIATbL TBOPYCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHBIC 1CHCTBHS:

Camoopranuzanusi:

CaMOCTOATEJIbHO OCYILECTBIISATh MO3HABAaTEIbHYIO AESITEIBHOCTh B 00JaCTH
(Gu3MKH, BBIBIATH POOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABIIATH IUIAH PELLIEHUS PACUETHBIX M KAUECTBEHHBIX 33/1a4,
IUTaH BBINOJHEHHUS] NPAKTUYECKOM pabdoThl C YYETOM HMEIOIINXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JienaTh OCO3HAHHBIA  BBIOOp, aprymMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PELICHUE;

OLIEHUBAaTh IPUOOPETEHHBIHN OIBIT;

Cr0cOOCTBOBATh (POPMHUPOBAHUIO U IIPOSIBICHUIO dPYAULIMU B 001acTH (PU3HKH,

MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTP 0J1b, SMOIHUOHAJILHBIA MHTEJLJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJICTh HABBIKAMU MMO3HABATEIILHON pe(IIEKCUN KaK OCO3HAHUS COBEPIIAEMBbIX
JIEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMUI;

UCIOJIb30BaTh MPHUEMBI Pe(IeKCHU JUIsl OLIEHKH CUTYaIllMH, BIOOpa BEPHOTO
pELICHHUS;

YyMETh  OLEHHMBAaTb PUCKM U  CBOEBPEMEHHO NPUHHUMATh  PELICHUS
10 UX CHUXKEHUIO;
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IIPUHAMAaTb MOTHBBI W apryMEHTBl JPYIrMX I[PU aHalIu3e pe3yabTaToB
NEATEIIbHOCTH;

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI W AapryMEHTBl JPYIrUX NPU aHaIU3€ pPE3YJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OLIMOKH.

INPEAMETHBIE PE3YJIbTATBI

K xonmy 10 knacca oO6yqaromuiicss HAyIUTCS:

MOHUMATh 3HAYEHUE OMUCATENbHOM, CHUCTEeMAaTH3UPYIOIIEH, OO0BsSICHUTEIbHON
U TPOTHOCTHYECKON (PYHKIMH (PU3MUECKON TEOpHUHM — MEXaHWUKH, MOJCKYIISIPHOM
GU3MKK ©W TEPMOJAWMHAMUKH, pPOIb (DU3MYECKO Teopun B (opMUpOBaHUH
NpeCTaBICHUN 0 (PU3HUECKON KapTUHE MUPA;

pa3nuyarh yCIOBUS TPUMEHUMOCTH H3yYEHHBIX Mojeliel (pu3ndeckux Ten
Y TIPOLIECCOB (SIBJICHUI );

pa3nuyarth  yclnoBUs (TpaHUIlbl, O0JacTH) NPUMEHUMOCTH M3YyYEHHBIX
bu3MUEeCKNX 3aKOHOB, MOHUMATh BCEOOMIUN XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIU3UPOBATh W OOBSICHATH MEXAaHUYECKHE, TEIUIOBBIC, DIIEKTPUUYECKUE
MPOLECCHl W SIBICHUS, MCIOJb3ysl OCHOBHBIE TMOJIOKECHUSI M 3aKOHBI MEXAHUKH,
MOJICKYJISIPHO-KUHETUUECKON TEOpPHH, MOJEKYJISIPHON (DU3UKK U TEPMOJUHAMUKH,
AIEKTPOJNHAMUKHY;

aHATM3UPOBATh M OOBACHATH (PU3UYECKUE SIBICHHS, HMCIOIB3YS OCHOBHBIC
MOJIOKEHUSI ¥ PU3UUECKHE 3aKOHBI,

ONMHCHIBaTh (DU3UYECKUE TIPOIECCHl W SBJICHUS, HCIOJIB3yd HEOOXOAMMBIC
BEJIMYUHBIL;

OOBSCHATH OCOOEHHOCTH MPOTEKAHUS U3YdaeMbIX (PU3UUECKUX SBICHHUIA;

MPOBOAUTH HCCJIEIOBAHUE 3aBUCHMOCTH OJHOM (PU3UYECKON BETUYMHBI
OT JPYrOW C MCIIOJb30BAHUEM IPSIMBIX H3MEPEHHM, IPU OTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE TPAPUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, AeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE U3MEpEeHUs (PU3NUECKUX BEJIMYKH, TIPH STOM BBIOUpATH
ONTUMAJIbHBI METOJ] W3MEpPEHHUs, OIEHUBATh AaOCONIOTHBIE W OTHOCUTEIbHBIC

IMOTPCHIHOCTH IIPSAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;
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IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATh
HKCIIEPUMEHT, cOoOMpaThb  HAKCIEPUMEHTAJIbHYIO  YCTAHOBKY, AaHAJIM3UPOBATH
NOJTyYEHHBIE PE3YJbTaThl U JI€JaTh BbIBOJ O CTATyCE MPEAJIOKEHHOM TMIOTE3bl;

coOro/1aTh TpaBuyia OE30MaCHOro TpyJda MPU MPOBEACHUU UCCICAOBAaHUN
B paMKax  MpakTHKymMa M  Y4eOHO-HCCIEIOBAaTEIbCKOW  JEATEIbHOCTU
C MCMOJb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U JJAOOPATOPHOTO 000PYIOBAHUS;

peraTh pacueTHBIC 3a/1a4M C SBHO 3aJaHHON M HESBHO 3aJITaHHOM (PU3HUECKOI
MOJICJIbIO: HAa OCHOBAaHWM aHAIM3a YCIOBUS OOOCHOBBIBATH BBIOOp (PHU3NUECKOM
MOJIeNIM, OTBEUarIel TpeOOBaHMWSIM 3a7adyH, MPUMEHATh (OPMYIIBI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTyJAaThl (PU3MYECKHX TEOpPUH TPH  HCHOIb30BAaHUU
MaTeMaTUYeCKUX METOAOB pelIeHUs 3aj]ad, MPOBOJUTH pacyeThl Ha OCHOBAHUU
UMEIOIINXCS JIaHHBIX, AHAIU3UPOBATh PE3YJNbTAThl M KOPPEKTUPOBATH METOJbI
PELICHHS C YIETOM MOTYyYEHHBIX PE3YJIbTATOB;

pelaTth KaueCTBEHHbIC 3aJjauM, TpeOyIolue MPUMEHEHUsI 3HaHUW U3 pa3HbIX
pa3menoB Kypca (U3HMKH, a TaKXKe HWHTETpAllMd 3HAHUM M3 JAPYrHX IMPEAMETOB
€CTECTBEHHO-HAYYHOr0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LIEMIOYKY PACCYXIEHUN
C OIOPOM HAa U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3UUECKHUE SBICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS Il OOBSCHEHUS! OCHOBHBIX MPUHIIMIIOB
pabOThI U3MEPUTEIILHBIX MPUOOPOB;

aHAJIM3MPOBATh M OICHUBATh MOCIEACTBHUS OBITOBOW W TMPOU3BOJCTBEHHOU
NESITEIbHOCTH YEJIOBeKa, CBSI3aHHOM C (PU3MYECKMMH MpolleccaMH, C TMO3ULUN
HKOJIOTMYECKOU 0€30MacHOCTH, Npe/ICTaBICHUI 0 parroHaILHOM
NPUPOIONONIb30BAHUHU, @ TAaKXKE Pa3yMHOM UCIOJb30BAHUM JIOCTHXKEHUM HayKu
Y TEXHOJIOTWH AJIs1 JalbHEHUIIIEero pa3BUTHS YEJIOBEYECKOI0 00IEeCTBa;

MPUMEHSTh Pa3IMYHBbIE CHOCOOBI padoThl ¢ uWHpopManuer GU3NIECKOTro
COZICpKaHMsI C HCIOJb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHH,
IPU 3TOM HCIIOJIB30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS MOMCKA,
nepepadOTKU M NPEIbsABICHUS Yy4E€OHOW W HAYYHO-NOMYJISIPHOM HH(POPMALIUH,
CTPYKTYPUPOBAaHUS W HWHTEpPIpETAIUU HHPOPMAIIUU, MOTYYECHHOM W3 Pa3IU4YHBIX
HMCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOJy4yaeMylo MH(OpPMAIMIO U OLIEHUBAThH
ee JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HaHWM, Tak U Ha OCHOBE aHAJIN3a
MCTOYHUKA MH(HOPMAIINH;

NPOSIBJISITh OPTaHU3AIMOHHBIE M TTO3HABATEIBHBIE YMEHHUS CAMOCTOSITETLHOTO
NpUOOpPETeHNs] HOBBIX 3HAHWN B TPOIIECCE BBIMOJHEHHs] MPOCKTHBIX M y4eOHO-

HCCIIe0BaTENbCKUX padoT;
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paloTath B IpyMIie ¢ UCIIOJHEHUEM Pa3IMUHbIX COLMATIBHBIX POJIEH;
NpOSBISAITH MOTHBalMIO K Oyaymed npodeccuoHadbHOW JeATEeIbHOCTU

M0 CHEUATLHOCTAM (PU3UKO-TEXHUYECKOr0 TPOduIs.

K xonny 11 knacca oOydaronuiicss HAyduTCA:

MOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOHM, TEXHOJOTUYECKOU, COIUATILHOU
U 3TUYECKOH c(epax AesTeTbHOCTH YesloBeKa, Pojib U MECTO (PU3UKU B COBPEMEHHOM
HAy4YHOM KApPTHUHE MHUpa, 3HAYCHUE OIKCATEIbHOW, CUCTEMATHU3UPYIOLIEH,
OOBSCHUTEIPHOM M TPOTHOCTUYECKOW (PYHKIMK (PU3HMYECKOH TEOopuu, poJib
¢busnueckoi Teopur B POpMUPOBAHUH NIPECTABIECHUN 0 PU3NYECKON KapTUHE MUPAa,
MeCcTO (PU3MYECKO KapTHHBI MUpa B OOIIEM pSAIYy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABICHUN O IPUPOJIE;

pa3nuyarh yCIOBUS NPUMEHUMOCTH H3YYEHHBIX Mojelell (puznyeckux Tten
U TIPOIIECCOB (SIBICHMUI);

paznuyaTh yClIOBHUS (TpaHUIbl, O00JacTH) MPUMEHUMOCTA HM3YUYECHHBIX
(dbU3UYECKNX 3aKOHOB, IMOHUMAaTh BCEOOIIUN XapakTep (yHAaMEHTAIbHBIX 3aKOHOB
Y OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh W OOBSACHIATH DJIGKTPOMArHUTHBIE, KBAHTOBBIE IPOIIECCHI
U SBJICHUS, WCIOJb3YS OCHOBHBIE TIOJIOKEHHS W 3aKOHBI DJICKTPOJIWHAMUKH
Y KBaHTOBOU (DM3HKU;

OIMKCHIBATh U3yYEHHBIC (PU3UUECKHE MPOIIECCHI U SIBIICHUS;

OOBSACHATH OCOOEHHOCTH MPOTEKAHUS U3YUEHHBIX (PU3UUECKUX SABJICHUN;

MIPOBOJUTH UCCJIE0BAHUE 3aBUCHUMOCTEN busnuecKkux BEJIMYUH
C HCHOJIb30BAHUEM MPSIMBIX WU3MEPEHUMN, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
buKCHpOBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (DUM3MUECKUX BEJIUYHH B BUJE
rpa@UKoOB C Y4eTOM aOCOJIOTHBIX MOTPEIIHOCTEW HW3MEPEHUH, JieNaTh BBIBOJIBI
10 pe3yibTaTaM UCCIIEOBaHUS;

MIPOBOJIUTh KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIIMUMH, IIPU 3TOM BBIOMPATH
ONTUMAJIbHBI METOJ] M3MEpPEHUs, OIEHUBATh a0CONIOTHBIE M OTHOCHUTEIIbHbBIE
MOTPEUIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTHh ONBITHl IO MPOBEPKE MNPEIJIOKEHHOM THUIOTE3bl: IUIAHUPOBATH
AKCIIEPUMEHT, COOMpATh  DKCIEPUMEHTAIbHYIO  YCTAHOBKY,  aHAJIU3UPOBATH

MOJIYUCHHBIC PC3YJIbTAThI U ACJIaTh BBIBOJ O CTATYCC HpCI{J’IO)KGHHOﬁ THUITIOTC3HBI,
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coOo1aTh MpaBUiia OE30MACHOrO TpyJda MPU MPOBEACHUU UCCICAOBAaHUN
B paMKax  MpakTHKymMa M  Y4€OHO-HCCIIEIOBAaTEIbCKOW  JEATEIbHOCTU
C MCMOJb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB U JIAOOPATOPHOIO 000PYIOBAHUS;

peraTh pacuyeTHBIC 3a/1aUM C SBHO 3aJaHHON M HESBHO 3aIaHHON (PHU3HYECKOM
MOJIENIBIO;

pelaTh KaueCTBEHHbIC 3aJauM, TpeOyIolue MPUMEHEHUsI 3HaHUW U3 pa3HbIX
pa3fenoB Kypca (QU3MKH, a TaKKe HMHTErpaluyd 3HaHUM W3 JIPYruX HpeaIMeToB
€CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PACCYXICHUI
C ONOPOIi Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS Ui OOBSICHEHUS! OCHOBHBIX MPHUHIIMIIOB
pabOoTHI U3MEPUTETBHBIX PUOOPOB;

aHAJIM3UPOBATh M OLICHUBATh IOCIEACTBHUSI OBITOBOW W NPOU3BOJCTBEHHOU
NESTEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3MYECKUMHU MpOILEcCaMHu, C MO3ULUN
HKOJIOTUYECKOU 0e301acHOCTH, IpeCTaBICHUN 0 palnroHaIbHOM
IIPUPOIOIIOJIB30BAHUN, @ TAKXKE Pa3yMHOM MWCIOJIb30BAaHUU JOCTHIKEHUN HAyKu
Y TEXHOJIOTHH JJI TalIbHEUIIIETr0 pa3BUTHS YEIOBEUYECKOI0 OOIIECTBA;

INPUMEHATh Ppa3IMyHble CHOOCOOBI PAadOTBI ¢ HHQOpManued (U3NUECKOro
COJIEP)KaHUSI C UCIOJb30BAHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX TEXHOJIOTHUH,
IIPU 3TOM HCIOIb30BaTh COBPEMEHHbIE HHPOPMAIMOHHBIE TEXHOJIOTUU ISl TTOMCKA,
nepepaboTKu W TPEIbSBICHUS Yy4eOHOW W HAYYHO-TIOMYJSIPHOW WHGOpPMAIINUH,
CTPYKTYPUPOBAaHUS M HWHTEPIIPETalMd HHMOPMALUU, TMONTYYEHHOH H3 Pa3IMYHbIX
UCTOYHUKOB, KPUTHUECKHU aHAJTU3UPOBAThH MOIY4aeMyl0 MHPOPMAIUIO U OLIEHUBATh
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE aHAIN3a
MCTOYHHUKA UH(POpMALIH;

IPOSIBJISITh OpraHU3allMOHHBIE M MTO3HABATEJIbHBIE YMEHUS CaMOCTOSITEILHOIO
IpPUOOPETEHHsSI HOBBIX 3HAHUM B IPOLIECCE BBINOJHEHUS MPOEKTHBIX M Yy4eOHO-
MCCIIEI0BATENbCKUX PA0OT;

paboTaTh B IpyMIE C UCIIOJTHEHUEM Pa3IMYHBIX COLUATBLHBIX POJIEH;

NpOSBIIATH MOTHBaLMIO K Oyaymed npodeccuoHaIbHOU JeATEeIbHOCTU

M0 CHEUATLHOCTAM (PU3UKO-TEXHUYECKOr0 TPOdHIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N Haunmenosanue
B Pa3/IENIoB U TEM
/1

y4eOHOr o mpeaMeTa
Pa3zgen 1. Mexanunka
1.1  Ilorpemnocrtun
B DKCIIEPUMEHTE

(JIeximst)

KomuuectBo

qacoOB

[IporpammHoe copepxaHue

DKCIIEpUMEHT U TEOpHUS B IIPOILIECCe

no3HaHus npupoasl. Habmonenue

H 3KCIICPUMCHT B (bHSI/IKe.

CriocoObI n3MepeHus: U3NIECKUX

BEJIMYWH (aHAJIOTOBBIC U IU(POBHIC

U3MEpUTEIbHBIC PUOOPHI,
KOMITbIOTEPHBIE JaTYNKOBBIC
CUCTEMBI).

[TorpemuocTn n3MepeHnit

(bu3UYeCKrX BeIMUUH (a0COMIOTHAS

1 OTHOCHUTEIIbHA).
I'mnore3a. @u3nyecKuil 3aK0H,

I'paHHIbI €TO0 IIPUMCHHUMOCTH

XapakTepuCcTUKA JIEITEIIbHOCTH

o0 ydJarommxcs

Onepuposamsv NOHAMUAMU.:
HaOJIOICHNE, SKCIICPUMEHT, TUITOTE3a,
Teopus, pusndeckas BeITuInHa,
(bu3HYECKUi 3aKOH, U3MEPUTEITHHBIN
npubdop, U3MEPEHHE, pe3yabTar
M3MEpEHUs, 1ICHA JIETCHUS TIIKAJTbI
pubdopa, MOrpenTtHOCTh U3MEPEHUSI.
Ilpusooumuv npumepv HaOIIOICHUS,
AKCIIEPUMEHTA, TUTIOTE3bI, TECOPUH,
(hU3UYECKUX BEIMUUH, (PU3UICCKUX
3aKOHOB, H3MEPUTEIBHBIX TPHOOPOB.
Onpedenamp 1IEHY JI€TICHUS TITKAJIbI
npudopa, abCONIOTHYIO MOTPEIIHOCTh
MPSIMOTO U3MEPEHUSI.
3namo GOpMyITBI 7151 OLIEHKH
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1.2 Ouenka norpeunrHocTei
MPSIMBIX M KOCBEHHBIX
U3MEpPEHUN
(camocTosiTeIbHAS

pabora)

OmnpeneneHue NorpeHocTel
IPSIMBIX U3MEPEHUH 10 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUN.
[TpreMsbI O1leHKH MOTPENTHOCTEM

KOCBEHHBIX U3MEPEHUN

OTHOCHTEJIBHOU IOT'PEITHOCTH
KOCBEHHOI'O U3MEPEHHUSI, IPaBUIIa
OKpYTJIeHUS a0COTFOTHBIX
MOTPEIIHOCTEN, BEIPAXKEHNE
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN

B [TPOLIEHTAX

Onepuposamo noHAMUAMU.:
aOCONIOTHAs TOTPELIHOCTh U3MEPEHHS,
OTHOCHUTEIIbHAS TOTPEIIHOCTh
MU3MEPEHUS.

IIpusooums npumepsi IPIMbIX

Y KOCBEHHBIX U3MEPEHUN.
Onpeodensimsb MOTPEIIHOCTU MPSIMBIX
U3MEpPEHUN.

Hcnonvzosams METON TPAHULL

JUTSL OUEHKH a0COIFOTHOW MOIPEIHOCTH
MPSIMOr0 U3MEPEHUS, TPaBUIIA
OKpYTJieHUs a0COMIOTHBIX
MOrpeIIHOCTEN, (DOPMYJIBI IS OLEHKU
OTHOCHUTEJIBHOW MOTPENTHOCTH
KOCBEHHOI'O U3MEPEHHS.

Ymemwv okpyrisiTh aOCONIOTHBIE
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1.3.1 VYcpennenue
n3Mmepenuid. CiydaiiHast

ITOTPELIHOCTh

(MpaKkTHKYM)

1

[TpuGopHbIe MOrPEeNTHOCTH,
CIIy4allHbIE U CUCTEMATUYECKUE

IIOTPEIHOCTH

MOTPEIIHOCTH, BBIPAXKaTh
OTHOCHUTEJIbHBIE TOTPEITHOCTH

B MPOIIEHTAX.

Pewamos 3anaun Ha OLICHKY
OTHOCHUTENIBHBIX OTPELIHOCTEN
Onepuposams NOHAMUAMU:

npuOOpHas MOTPEHIHOCTD, ClIydaiHas
MOTPEIIHOCTh, CUCTEMATHYECKas
MOTPEIIHOCTh, CPETHEE 3HAUCHHE.
1Ipueooums npumepwv IPUOOPHOU,
CIIy4allHOM U CHCTEMATUYECKOU
MOTPEIIHOCTH.

Onpeoensimb SKCIEPUMEHTAIILHO HA0OP
3Ha4YCHUN (PU3NUECKON BEITMUNHBI

[IPU IPOBEICHUU HECKOJIbKUX
HE3aBUCHUMBIX U3MEPEHUMN.
HUcnonvsosams GopMyIbl Ui CPETHETO
apu(PMETUIECKOTO HECKOIbKUX YHUCEl,
JUTSL OUEHKH a0COFOTHOM MOrPETHOCTH
3HaYEHUS (PU3NYECKON BEIHYHHBI,
OLICHEHHOI'0 KaK CpeJiHee

apudmeTndeckoe Habopa ee 3HAUCHU.
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1.3.2 Kunemarnueckue
M3MEPEHUS TaTbHOCTU
roJjieTa, pacuer

Ha4yaJbHOM CKOPOCTH

(MpaKkTHKYM)

[lepemenienne, CKOPOCThb

Y YCKOPEHUE MaTEPUAILHON TOUYKH,
UX MPOEKIUN Ha OCH CHCTEMBbI
koopauHat. CloKeHue
MEPEMENIEHUN U CI0KECHUE
CKOpocTe. J[BruxkeHune Tena,
OpOILEHHOT 0 MO/ YIJIOM

K TOPU30HTY. 3aBUCUMOCTh

Oyenusams 3HAYCHNUE U3MEPSIEMON
(U3HYECKON BETMIMHBI KaK CPETHEE
aprudMeTHIeCKOe Habopa ee 3HAUCHUH,
MOJIYYCHHBIX TMPU TTPOBEICHUU
HECKOJIbKUX HE3aBUCUMBIX U3MEPEHU,
aOCOIOTHYIO M OTHOCUTENBHYIO
MOrPEIIHOCTh 3HAYEHHUS 3TOU
(U3UYECKON BEIIMYUHBI.
Yemanasnueams 63aumocessu

MEX/Ty OIICHKOM 3HaYeHUsT (PU3NIECKOM
BEJIMYHMHBI, OPEIEIISIEMON

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBUCHUMBIX U3MEPEHUM, U CPETHUM
apuPMETUIECKUM HECKOJIBKUX YUCEI
Onepuposamo nOHAMUAMU.

CKOpPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, JalbHOCTh MOJIETa,
a0CONIOTHAs MTOTPENIHOCTD U3MEPEHHS,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpPEHUS.

1Ipueooums npumepvt CBOOOHOTO

MMaJaCHUA TCII IIPHU PA3JIMYHBIX
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KOOpAHUHAT, CKOPOCTHU U YCKOPCHUA  3HAUCHHAX HayaJbLHOU CKOpPOCTH,

MaTepI/IaJIBHOﬁ TOYKH OT BpCMCHH

IIPH Pa3HBIX yIJIax MKy HadaIbHOM
CKOpPOCTBIO 1 TOPU30HTOM.
HUcnonvsosams pyneTky,
KHHEMaTH4YecKue (HOpMyIibl,
OIMCHIBAIOIIINE JBUKCHHE TEJa,
OpOIIIEHHOTO MO YTIIOM K TOPHU3O0HTY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH JAIILHOCTH I0JIeTa Tela,
OpOIIIEHHOTO TOPU3OHTAIIBHO,

OT €r0 HavaJIbHON CKOPOCTH.
Hccneoosams 3aBUCUMOCTD JAIBbHOCTH
oJsieTa TeJa, OPOIICeHHOT O
TOPU30HTAJIBHO, OT €r0 HadaIbHON
CKOPOCTHU U UHMEPNPEemUpo8ams
MOJTyYeHHBIC Pe3yJIbTaThlI.

Pewams 3agauy Ha onpezeneHne

10 PKCIIEPUMEHTAIBHBIM JaHHBIM
HAYaJIbHOW CKOPOCTH TeJa,
OpOIIIEHHOT'O TOPU30HTAIIBHO.
Onpedenamb aOCONIOTHYIO

N OTHOCUTCIIbHYIO ITOI'PCITHOCTD

38



1.4 IIpocreiimmue
FEOMETPUYECKHUE
U3MEPEHUS
(caMmocTosiTeNnbHAS

pabota)

1.5 TI'paduxu
AKCIIEPUMEHTATBHBIX

3aBUCUMOCTEM.

Mertozas! 1 npreMbl IPOBEICHUS
MPSAMBIX U KOCBEHHBIX U3MEPEHUI
reOMETPUYECKUX BEJIMYUH (IIUHA,

yroJ, TIoaab, 00beM)

['pacduueckoe npencrabieHme
3aBUCUMOCTEN (PU3UUECKUX

BEJIMYMH JIPYT OT Jpyra. JInHeHas

HA4YaJIbHOM CKOPOCTH Tea,
OpOILIEHHOT'O TOPU30HTAIBLHO
Onepuposams noHAMUAMU.
abCONIOTHAs TOTPEITHOCTh U3MEPEHHS,
OTHOCHTEJIbHASI TIOTPEITHOCTh
U3MEPEHHUS.

3nams METOBI U IPUEMBI IPOBEICHUS
MPSIMBIX U3MEPEHUHN T€OMETPUUECKUX
BEJIMYUH.

Ipumensamos popmybl

JUTS1 oTipesieiieHus1 a0COTIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
ITOTPELIHOCTEN.

Pewams 3anauy Ha onipeneneHue
wiomaau GuUrypsl 1 oobema Tena

M0 SKCIIEPUMEHTAIILHO U3MEPEHHBIM
3HAYEHUSIM JJTUH.

Onpeoensims 3Ha4E€HUS OTHOCUTEIBHBIX
ITOTPEIIHOCTEN B IIPOLIEHTAX
Onepuposame nousmusmu: rpapuk
3aBHCHUMOCTH OJHON (pU3NUECKO

BEJIMYMHBI OT IPYTrOM, IMHEUHAS
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I'paduueckas
00paboTKa JaHHBIX

(JIeK1us)

3aBUCUMOCTE. Y TJIOBOH
ko3 puLeHT 1 cBOOOIHOE

claraeMoe JIMHEMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOU KO3(PPUIUEHT
1 CBOOOJIHOE cllaraeMoe JJMHEHHON
3aBHCHUMOCTH, alllIPOKCUMAITHS,
WHTEPIOJIAIHS, YKCTPATIONSIINS.
3namp ipaBUIIa MOCTPOCHUS TPaPUKOB
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH
ApYT OT ApyTa.

Cmpoums rpaduKku JTHHEHHBIX
3aBHCHUMOCTEH (DU3UICCKUX BEITHUNH
ApYT OT Apyra.

Ipumensimo nipaBUIa MOCTPOCHUS
rpauKOB 3aBHCUMOCTEH (DU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

IIpusooums npumepst aNMpPOKCUMAIIAH,
WHTEPIOJISAINHN, YKCTPATIONSIINN.
Ymemw» poBOAUTE NPOLIEAYPHI
anmpPOKCUMAITUH, HHTEPITOJISIINH,
AKCTPANOJISIIUH.

Onpedenamob 3HAUCHUSI YTIIOBOTO
Kod(pdurreHTa u cBOOOTHOTO
cllaraeéMoro JMHEMHON 3aBUCUMOCTH,

OLICHUBATb UX a0COJIIOTHBIC

40



1.6

OO6paboTka
HEJIMHENHBIX
3aBUCHUMOCTCH:
JIMHEeapHu3alus,

moACUYCT 1J1omaau

['paduueckoe npeacTaBieHue
3aBHCHUMOCTEN (PU3UUECKUX
BEJIMYMH JIPYT OT Apyra.
Henunelinas 3aBUCUMOCTB

H €C JIMHCApHU3alu:id

MOTPEIIHOCTH.
Yemanaenuseamo 63aumocesnzu mexny
MaTeMaTUYeCKUM TMOHATHEM «JIMHEHAs
GYHKIUS U TMHEHHONM 3aBUCHMOCTBIO
(bu3nYeCKuX BETUYMH IPYT OT IpYyra.
Hccrnedosams u unmepnpemuposamso
rpaduKy TUHEHHBIX 3aBUCUMOCTEH
bu3nYeCKUX BETUYHUH IPYT OT IpYyTa.
Pewamy 3agaun Ha IOCTpOEHUE
JMHEWHBIX IpaUKOB 3aBUCUMOCTEMN
(bu3nyecKux BEIMYUH JPYT OT Jpyra
10 3aJJaHHBIM HaOOpaM
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OIPENENSATh 110 TOCTPOEHHOMY IpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cjaraeMoe, OLlEHUBATh UX a0COIIOTHBIE
Y OTHOCUTENbHBIE TOTPEIIHOCTH
Onepuposame nonamuamu: rpadpux
3aBUCUMOCTHU OJHOU (hr3udYecKon
BEJIMYMHBI OT IPYTrOM, HEJIMHEUHAs
3aBHCHUMOCTb, TMHEApU3aLUs

HEJIMHEMHOM 3aBUCUMOCTH, IJIOIIAIb
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o rpagukom,
IIOCTPOEHUE
KacaTeabHbIX

K rpaduKy (JEKIHs)

noj rpaduKoM 3aBUCUMOCTH,
KacareiabHas K rpaduKy 3aBUCHMOCTH
B JJaHHOM TOYKE.

3namo nipaBUiIa MOCTPOCHUS TPAPUKOB
3aBHCUMOCTEN (DU3NYECKUX BEIHMUUH
JpYT OT Apyra, GU3NIECKUN CMBICI
TJIOIAAN O] TpadUKOM 3aBUCUMOCTH
M KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JIAHHOM TOYKE.

Cmpoumb UCXOHbBIC

U JIMHEapu30BaHHbIC TpadUuKu
3aBHCUMOCTEN (PU3NYECKUX BEITUIHH
JPYT OT Apyra, KacaTelbHYIO K TpaduKy
HEJIMHEWMHON 3aBUCUMOCTH B JaHHOM
TOYKE.

Ilpumensimo paBuIa NOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT ApyTa.

Onpedenamob 3HAYCHUS TUIONIAIN

o1 rpa) koM 3aBHCHUMOCTHU

U yrJI0BOro Kod(pduimenra

KacaTeabHOU K TpaduKy HEIIMHEHHON
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3aBUCHMOCTH B JAHHOW TOYKE,
OLIEHWBATh UX a0COITIOTHBIC
MOTPELTHOCTH.

Ycmanasnueams 63aumocessu

MEX/1y MAaTEMaTHYECKUM TMOHSATHEM
«(pyHKUIHA» ¥ 3aBUCUIMOCTBIO
(bu3nYecKuX BETUYHUH IPYT OT IpYra.
Hccneoosams u unmepnpemuposamao
rpaduKy HEJTMHEWHBIX 3aBUCUMOCTEH
(bu3NYeCKUX BETUYMH JIPYT OT Apyra.
Pewams 3a1aun Ha TOCTPOCHUE
JMHEApU30BaHHBIX TPaPUKOB
3aBUCUMOCTEN (PU3MUECKUX BEITUYUH
ApyT OT Apyra Mo 3alaHHbIM Habopam
AKCIIEPUMEHTAIbHBIX TAHHBIX,
OIPENENSATh 10 MOCTPOEHHOMY TpaduKy
YII0BOM KO3 PHUIIMEHT U CBOOOIHOE
cllaraeéMoe, OLEHUBATh UX a0COIIOTHbBIE

N OTHOCHUTCIIbHBIC ITOT'PCIITHOCTH

1.7  H3mepenue 2 PaBHOMEPHOE M HEPAaBHOMEPHOE Onepuposame nonsmusamu: rpapuk
3aBUCUMOCTHU MPSAMOJIMHENHOE JBUKECHHE. 3aBHCHUMOCTU OJHOU (pU3NUECKOi
KOOPAHUHATHI TPAHULIBI Koopaunara, BpeMsi, CKOPOCTb BEJIMYUHBI OT APYrOM, HEJIMHENHAs
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1.8

00J1aCTH HAMOKaHUSI
OT BPEMEHHU.
JInneapuzanus

3aBUCUMOCTH

(IpaKTUKYM )

N3yuenne ynpyroro
TUCTEpEe3nca

(MpaKkTHKYM)

Cuia. U3smepenue cuisl
JTAHAMOMETPOM. Y IIPyTHE
Y YaCTHYHO yIpyrue AepopMalinH.

Cuina ynpyroctu. 3akoH ['yka.

3aBUCHUMOCTb, JTMHEAPU3 AL
HEJIMHENHOW 3aBUCUMOCTH.

Cmpoumsb TuHEAPU30BaHHBIN rpaduK
3aBHCHUMOCTU (PU3UYECKUX BEIUUHH
ApYT OT Apyra.

Ilpumensamo npaBuIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH APYT OT ApYyTa.

Onpedensamob 3HAYEHUSI YTIIOBOTO
kod(pdurreHTa u cBOOOIHOTO
ciiaraeMoro rpaduka JMHEHHON
3aBHCHUMOCTH, OIICHUBATh

UX a0COJIFOTHBIC TTOTPEITHOCTH.
Hccneoosams u unmepnpemuposamso
HEJTMHEHHYI0 3aBUCUMOCTh KOOPIUHATHI
rpaHuIlbl 00JacTH HAMOKaHUS Oymaru
OT BPEMEHHU.

Hcnonv3o6ame CEKyHIOMEDP U PYJIETKY
Onepuposame noHaAmMusAMU: CUIIA,
nedopmanus, ynpyrui ructepesuc.
Ymemwv popmynupoBats 3akoH ['yka,

coOupaTh SKCIEPUMEHTAIBHYIO
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OTtkitoHeHus oT 3aKkoHa I 'yka.
['ucrepesuc. PaboTa cuiibl
Ha MaJIOM U Ha KOHEUHOM
nepemenienun. ['paduaeckoe

NpcaCTaBJICHUC pa6OTBI CHJIbI

YCTaHOBKY.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHUMOCTHU JIJTMHBI 00bEKTA OT
BEJIMYMHBI IPUIIOKEHHOU K HEMY CHUJIBIL.
Cmpoumsb HETMHEHWHBIN rpaduk
3aBHUCHUMOCTU (PU3UIECKUX BEIMIHH
ApYT OT ApyTa.

Ilpumensamo npaBuIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (DU3UIECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccrnedosams u unmepnpemuposamso
HEJIMHEHHYI0 3aBUCUMOCTD JITTHHBI
00BEKTa OT BEJIMUUHBI TPUIIOKEHHON

K HEMY CHJIBI.

Onpeodensimob yroja HaKkJIOHA
KacaTeJIbHOM K TpapuKy HeTUHEHHON
3aBUCHMOCTH B JaHHOU TOYKE, TIOMIAIh
noJi rpauKoM, OLIEHUBATh A0COIOTHBIE
Y OTHOCUTEJbHBIC MOTPEITHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeams cekyHAOMED

1 TUHAMOMETD.
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1.9

HaXO)KILGHI/Ie MacCChlI
JIMHEHKH U Irpuna
C IOMOIIIBIO
YPaBHOBCIINBAHUA

pbiyara (MpakTUKyM)

AOCOIIOTHO TBEP/I0E TEJO.
BpaiarensHoe 1BUXKEHUE
TBEPAOro Teaa. MOMEHT CHJIbI
OTHOCHUTEIBLHO OCH BpPAII[CHUS.
[Ineuo cunbl. CooxeHUe Ccul,
MIPUJIOKEHHBIX K TBEPJIOMY TEITY.
LlenTp TspKecTH TEA. Y CIIOBUSA

PAaBHOBCCHA TBCPAOIro TCa. Ppruar

Yemanasnuseams 63aumocesizu

MEXTy onpe/eneHneM QU3nIeCcKOm
BEJIMYMHBI «MEXaHHUYECKasi paboTa»

U TEOMETPUUCCKUM ITOHATHEM
«IUIOIIAh IO rPauKOM 3aBUCHMOCTH
BEJIMYMHBI CUJIBI OT BEJIMYNHBI
nedopMarum»

Onepuposamv nowsimusimu.; MOMCHT
CHJIBI OTHOCUTEJIFHO OCH BPAIIlCHHSI,
IJICYO CHJIBI, IICHTP TSDKECTH Tella,
phIYar.

Ymems hopmyampoBaTh mpaBUIIo
MOMEHTOB, YCJIOBHSI PABHOBECHSI
aOCOJIIOTHO TBEPJIOIO TeJIa, CKIaAbIBaTh
CHJIBI, TPHJIOKEHHBIC K TBEPAOMY TEY,
COOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums puMepbl IPUMEHEHUS
PBIYATOB.

Dopmynuposams TATIOTE3Y O XapaKTepe
3aBHCUMOCTH KOOPIUHATHI TOYKH

ONOPbI YPABHOBEIIEHHOTO phlyara
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OT BEJTUYMHBI CUJIBI, TPUIIOKECHHON

K €r0 KOHITY.

Cmpoumsb TUHENWHBIN rpaduk
3aBHCHUMOCTH (PH3UICCKUX BEIUIHH
ApYT OT Apyra.

Ilpumensamo paBuUiia TOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (PU3NIECKUX
BEJIMYMH IPYT OT ApyTa.
Hccneoosams u unmepnpemuposamo
3aBHCHUMOCTh KOOPAMHATHI TOUKHU
OIOPHI YPAaBHOBEIIEHHOTO phlyara

OT BEJTUYMHBI CUJIBI, TPUIIOKEHHON

K €r0 KOHITY.

Onpedenamo 110 TpaduKy TUHEHHON
3aBHCHMOCTH 3HAYCHHUSI YTIIOBOTO
kod(dumrerTa u cBOOOTHOTO
CJIaraeMoro, OlleHUBaTh aOCOIOTHBIE
Y OTHOCUTENbHBIE TIOTPEITHOCTH 3TUX
BEJIMYHH.

Hcnonv3o6ams TMHENKY, a TAKKE
IITIPHIL C JETCHUSIMU I N3MEPCHUS
obbema.

Pewamo 3aaa4M O paBHOBCCHHU pblUara
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1.10 Hsmepenue
ko3 dunrenTa
SHEPreTUYECKUX NOTEPh
IPU OTCKOKE MIapHKa

OT IIOBCPXHOCTH

(MpaKkTHKYyM)

HMITynbC CHITBI M U3BMEHEHNE
MMITYJIbCa TENA. 3aKOH COXPAaHEHHUS
uMIynbca. Kunernyeckas sHeprus
MaTepualbHOM TOYKU. Teopema

00 U3MEHEHUN KUHETUYECKON
DHEPIUMU MaTE€pPUATIbHON TOUKHU.
[ToreHmanbHbIe

Y HETIOTCHLIMAJIBHBIE CHUJIBI.
[loTeHunanbHas YHEPIHUsl.
[ToTeHuMaIbHAsI SHEPTUS TENA

B OZJHOPOJHOM I'PaBUTALMOHHOM
nosie. CBsizb paboThI
HEMOTEHIMAJIbHBIX CHJI

C U3BMEHEHUEM MEXaHUYECKOU
HHEPrUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHUSI MEXaHUYECKOU
DHEPIUM. YIIPYrue U HEynpyrue
CTOJIKHOBEHUS. BHYTpEeHHSIA

QHCPIHUA TCIIa

Onepuposams nOHAMUAMU. UMITYJIBC
CUJIbL, UIMITYJIC T€JIA, KHHETUYECKAast
JHEPrusi MaTepUAIbHON TOUKH,
MOTEHIMAJIbHBIE U HEMTOTCHIUAJIbHBIC
CHUJIbI, TOTEHLIHAJIbHAS YHEPTUS

(B T.4. TeJIa B OJHOPOTHOM
I'PaBUTALIMOHHOM TIOJIE), YIPYrue

Y HEYIIPYTUE€ CTOJKHOBEHHUS.

Ymemwv popmynupoBaTh 3aK0H
COXPaHEHHUs UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KNHETUYECKON SHEPTUn
MaTEepUAIbHOW TOYKH, JaBaTh
OIIpelETIEHNE TOTEHIIMAIBHBIX

Y HEMOTEHUHAIBHBIX CUIT;
(bopMyIMpoBaTh 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUH.

Ilpusooums npumepwol CITy4aes,
KOT'/Ia UMITYJIbC TEJIa COXPAHSAETCS
WJIM HE COXpaHAETCs, Korja
MEXaHUYECKasl SHEPIUs CUCTEMBI
COXpaHsAETCs WIM HE COXpaHAETCs,

YOPYTUX U HEYIIPYTUX CTOJKHOBEHHUM.
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Hroro no pazneny

20

Dopmynuposams TATIOTE3Y O XapaKTEpe
3aBHCHUMOCTH BBICOTBI OTCKOKA IapHKa
MOCJIe COYJAPEHUS C TTOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
cOpoca.

Cmpoums TUHEUHBIA U HEJIMHEUHBIN
rpaduK 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH IPYT OT ApyTa.

Ilpumensmo paBuUIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT ApyTa.

Hccnedosams u unmepnpemuposamso
3aBHCHUMOCTbD BBICOTHI OTCKOKA IIApPUKa
MOCJIe COYJAPEHUS C TTIOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Hcnonvzoeame pynerTxy.

Pewams 3agaum 00 a0COIIOTHO
YIPYTUX ¥ a0COTIOTHO HEYIIPYTUX

COyJapEHUsIX
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Pasznen 2. Mouieky/isipHas pU3MKa ¥ TEPMOAMHAMHMKA

2.1. OmnpeneneHue 2 KonnuecTBO TEIIOTEL
TEIUIOEMKOCTH TenmoeMKoCTh Tea. Y AeiibHas
TBEPOTO Teja U MOJISIpHAs TEMJI0EMKOCTH
(MpaKTHKYM) BEILECTBA. Y PABHEHUE TEINIOBOTO

Oananca. TeroBoe paBHOBecHE

Onepuposame noHAMUAMU. KOTAIECTBO
TEIUIOTHI, TETNIOEMKOCTh TeJa, yaeabHasl
Y MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA,
TEIIOBOE PaBHOBECHE.

Ymems dhopmynupoBath ypaBHEHHE
TEIUIOBOro OanaHca, coOuparb
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY.
Ilpusooums npumepwl Tei,
00J1a1ar0IMX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3IMYHOU
yIETHHON TETIOEMKOCTBIO.

IIpumenamob ypaBHEHUE TETLIOBOTO
Oanmanca I ONMMCaHMs Tpoliecca
TeII000MeHa TBEPOro Tea ¢ BOAOM.
Hccrnedosams TennooOMeH

MEXTy TBEPIBIM TEIIOM U JKUIKOCTSIMHU
U UHMEPNpPemupo8ams Pe3ynbTaThl
9THX OIBITOB.

Onpedensamyb TEMI0EMKOCTh TBEPAOTO
TeJla Ha OCHOBAaHUH PE3yJIbTaTOB

OIIBITOB I10 U3Y4YCHHIO TEIJI000MeHa
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2.2.

Nsmepenue
TeMIEpaTypsl pyK
AKCIIEPUMEHTATOPA
Y JIaBJICHUS, KOTOPOE
MOTYT CO31aTh

€ro JICTKHUC

(IpaKTUKYM )

JlaBienue, 00beM, TeMIIepaTypa,
KOJINYECTBO BelllecTBa. MneanpHblii
ra3. YpaBuenue MenaeneeBa—
Knanelipona. ['a30Bble 3aKOHBI.
["a30BbIil TEPMOMETD

MEXy TBEPABIM TEJIOM U KUJIKOCTIMHU
C pa3HbBIMU TEMIIEpaTypaMu, OLIECHUBATh
aOCOTIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTH U3MEPEHHON BETUYHHBI.
Hcnonv3oeamsb TEpPMOMETP.
Ycemanasnueams 63aumocessu

MEXy 3aKOHOM COXPaHEHUs SHEPTUH
Y YPaBHEHHUEM TEILTOBOro OaJiaHca.
Pewamy 3agaun Ha IpUMEHEHHE
ypaBHEHUS TEIJIOBOI0 OajlaHca
Onepuposams nowssmusAMU: 1aBICHUE,
00BbeM, TeMIIepaTypa, KOJINYECTBO
BEIIICCTBA, HJcaJbHbBIN ras.

Ymems 3anivceiBaTh ypaBHEHUE
Menneneea—Kaneiposa,
(bopMynupoBaTh ra30BbIE 3aKOHBI,
cOOMpaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

3nams yCTPONCTBO U IPUHILIUI PAOOTHI
ra3oBOro TepMOMETpA.

IIpusooumys npumepvl TOBECHUS Ta3a
IIpU U3MEHEHUH €r0 JaBJIeHUs, 00beMa,

TEMIIEpaTyphl.
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2.3.

OddexTuBHBIN

K03 HUIMEeHT
KECTKOCTHU CHCTEMBI.
OnpeneneHue MOy
KOnra npoBosnoku

C TIOMOIIBIO phIYAra.
Onpenenenue npeaena
yrpyroit aedopmanuu
(IPaKTHUKYM )

Jedopmarium TBEpIOTO TEIIA.
Pactsxenue u cxxarue. Moayib
IOunra. Yopyrue u Heynpyrue
nepopmarnuu. [Ipenen ynpyrux
nedopmanmii. 3akoH ['yka.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
Bpamenus. [lnedo cuibl. Y cioBus

PaBHOBECHS TBEPAOro Tena. Prruar

llpumenams TMHENKY U CEKYHIAOMED.
Onpedenamob TeMIIepaTypy 1 JaBJICHUE
MJICaJIbHOTO ra3a Mo pe3yJIbTaTaM
OTBITOB C CaMO/ICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzosamov nuHENKy

Y CaMOJICIIbHBIN Ia30BbIA TEPMOMETD.
Yemanaenueamo 63aumocesizu

MEXy BHEIITHUMH W BHYTPEHHUMU
MakponapaMmeTpaMu
TEPMOAUHAMHUYECKON CUCTEMBI.
Pewams 3anaun Ha TpUMEHEHUE
ypaBHeHus1 MenneneeBa—Knaneripona
Onepuposams nowsamusAMU. yOIpyrue
U Heymnpyrue aedopmaiu,

npenen yrnpyrou aegopmanuu,
MozyJsib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPALLEHHUS, IJIEYO
CUJIBL, phIYar.

Ymems popmynupoBars 3akoH ['yka
U1t AehopMaIuy pacTsKEHUs
OJTHOPOJHOI'O CTEP>KHS C OCTOSTHHBIM

IIOIICPCYHBIM CCYCHHUECM, YCIIOBUC
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paBHOBECHsI a0COTIOTHO TBEPAOTO Tea,
coOuparh SKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepuvl ynpyrux

Y HEYNPYTUX JePopMalinii, MaTepruaioB
C pa3nuuHbIMU Moy siMu FOHra.
Ipumenamo 3axkoH I'yka nys pacuera
aepopMaliy pacTsHKEHUS TPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITMHEHUS
IIPOBOJIOKU OT BEJTMYHUHBI
pacTAruBarouiei ee Cuibl

U UHMEPNPEMUpo8ams

MOJTy4YEHHbBIE PE3YJIbTaTHI,

B TOM YHCJIE JJIs1 OTIpEeAETICHHs TIpeieria
yrpyroi nedpopmanuu.

Onpeoensaimo Moy FOHra npoBoJIOKH
HA OCHOBAHUHU PE3YJbTAaTOB OMBITOB

0 PACTSHKEHUIO TIPOBOJIOKH

C MIOMOIIBIO Pa3IUYHBIX MO BEJIMUYUHE
CHJI, OLIEHUBATh a0COJIIOTHYIO

Y OTHOCHUTEJBHYIO MTOTPEIIHOCTD

n3mMepeHHoro moxayss FOwra.
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2.4.

Nsmepenne
koddumeHTa
ITOBEPXHOCTHOI'O
HATSKEHUS METOIOM

OTphIBa (MPAKTHKYM)

[ToBepXHOCTHOE HATSKEHUE.
KoadpdunueHT noBepxHOCTHOTO
HaTsokeHUsl. Cuiia HOBEPXHOCTHOTO
HaTsDKeHus. Kanumispaeie
sBieHUs. JlaBiieHue

M0J1 UCKPUBIIEHHON TOBEPXHOCTBIO

x)unkoctu. opmyna Jlammaca

Hcnonv306ams HEPABHOILIEUYHI pblyar
JUTSL YBEJIMUCHUS CUJTBI U TIEPEMEIIICHUSI.
Pewams 3anaun Ha TPUMEHEHHNE 3aKOHA
I'yka nns pacuera pacTsiKeHUs

U C)KATUS CTEPKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSIKEHUE,

KO3 UIIUEHT MTOBEPXHOCTHOTO
HATSKCHUS, KalTUJUIIPHBIE SIBJIICHMUS.
Ymems 3annceiBaTh GOpMyITy IS CHITBI
MMOBEPXHOCTHOT'O HATSKEHUS, (POpMyITy
Jlannaca nuig onpenesieHus 1aBiaeHUs
M0/l UICKPUBIICHHOM MOBEPXHOCTHIO
KUIKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAHOBKY.
IIpusooumsv npumepsbl TOBEPXHOCTHBIX
SBJICHUW Y KaWJUISIPHBIX SIBIICHUM.
Ilpumensams METOZ OTPBIBA PAMKH

OT MOBEPXHOCTH KUJKOCTH

U u3MepeHus KodpduirienTa
MMOBEPXHOCTHOT'O HATSKEHUS KUJIKOCTH.

Hccneoosamsb 3aBUCHMOCTD BEJTMYUHBI
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2.5.1.

OrnpeneneHue TOUKU

POCHI (IPAKTHKYM)

HacpllieHHbIE 1 HEHACBIIIEHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JTABJICHUS
HACBIIIEHHOT O T1apa

OT TEMIIEpaTyphl,

WX HE3ABUCHUMOCTbH OT 00bEMA

CUJIBbI, HEOOXOIUMOM JIJIsl OTPhIBA

OT IOBEPXHOCTHU BOJBI MPOBOJIOYHOU
paMKH, OT €€ MepuMeTpa

U UHmMepnpemupo8ams pe3yIbTaThl
MIPOBEJICHHBIX U3MEPEHU.
Onpedensmob K03PHUTTUESHT
MMOBEPXHOCTHOTO HATSKEHUS AKUJKOCTH
10 pe3yJIbTaTaM MPOBEAECHHBIX
U3MEPEHUH, OIIEHUBATh A0COIIOTHYIO
1 OTHOCUTEJIbHYIO MOTPEIIHOCTh
HW3MEpPECHHOW BEJTMYUHBI.
Hcnonvzoeams pblyar ik CO31aHUS
CHJIBI 3aJaHHOM BEJIMYMHEL.

Pewams 3anaun Ha npuMeHeHUE
(hOPMYJIBI TSI CHITBI TIOBEPXHOCTHOTO
HaTsDKeHus u popmynel Jlammaca
Onepuposams NOHAMUAMU.
HACBIIICHHBIN U HEHACHIICHHBIN T1ap,
BIIQXKHOCTh BO3/1yXa, a0COJIIOTHAS

W OTHOCHUTEJIbHAS BIaKHOCTb.

Ymemsb xauecTBEHHO ONUCHIBATH

3aBUCUMOCTD IINIOTHOCTHU M JAaBJICHHA
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HACBIIIEHHOTO NTapa. BiiaxxHocTh
BO3/1yxa. AOCOMIOTHAs

N OTHOCHUTCJIbHAA BJIA2KHOCTD

HACBIIIIEHHOTO TIapa OT TEMIIePaTyphI,
MX HE3aBUCUMOCTb OT 00bema
HACBIIIEHHOTO TIapa, COOMpPaTh
HKCIIEPUMEHTAIbHYIO YCTaHOBKY.
IIpusooums npumepsvr HACHIIIIEHHOTO
¥ HEHACHIIIEHHOTO Tapa.
Hccneoosams mipoliecc BbIMaACHUS
POCHI TIPY TTIOHWKEHUHU TEMIIEPATYPHI
BJIQXKHOT'O BO3/TyXa

U UHmMepnpemuposamy MOTyICHHBIC
pE3yJbTaTHhI.

Onpedenamp 110 TOTY4EHHBIM
AKCIIEPUMEHTAJILHBIM TAHHBIM
TEeMIIepaTypy TOUKY POCHI, U 3aTEM,
C TIOMOIIIHIO TAOJHIIBI 3aBUCHMOCTH
JIABJICHHS HACBIIIIEHHOTO TIapa BOJIBI
OT TeMITepaTypbl, OTHOCUTEIHLHYIO
BII&KHOCThH BO3/TyXa, a TAKKe
a0COIOTHBIE U OTHOCUTEIIbHbBIE
MOTPEIIHOCTH ATUX BEJIMYUH.
Hcnonvzo6ame TepMOMETD.

Pewamp 3aJa4M1 Ha BBIYHCIICHHUC
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2.5.2. 3HAKOMCTBO
C DJIEKTPUICCKUM

KOHJICHCATOPOM

(IpaKTUKYM )

DIIEKTPUYECKUAN 3apsi.
DJIEKTPUUECKOE TOJIE.
HanpsikeHHOCTh 1 OTeHIual
AIIEKTPAYECKOrO 1oJsl. Pa3HOCTB
NOTEHLMAJIOB U HANPSKEHHUE.
N3mepenune HanpsKeHus!.
BonsT™merp. Konnencarop.
DIIEKTPOEMKOCTh KOHJIEHCATOPA.
[lapamiensHoe

Y TIOCJIEIOBATENIBHOE COEINHEHUE

KOHJICHCATOPOB

aOCOMIOTHOM M OTHOCHUTEIILHON
BJIOKHOCTHU

Onepupogams NOHAMUAMU:
AIEKTPUIECKHI 3apsi, DIEKTPHIECKOE
MoJie, HANPsHKEHHOCTh W MOTCHITHAT
AIIEKTPUYECKOTO TOJIsI, Pa3HOCTh
MOTEHIIMAJIOB U HAMpPSKEHHE,
KOH/ICHCATOP, SJIEKTPOEMKOCTh
KOH/IeHCaTopa.

Ymemwb BBIYUCIIATH 3apsii KOHJAEHCATOPA
IO €0 AJIEKTPOEMKOCTH

Y HaMPsDKEHUIO, IPUMEHSATH (POPMYJIBI
IS pacyeTa dJIEKTPOEMKOCTH

MIPH TTOCIIEA0BATEIHHOM

U TIapajyieIbHOM COEIMHEHUH
KOHJIEHCATOPOB, COOMPATH
AIEKTPUYECKYIO LIETIb.

IIpugooums npumepoi
MOCTIEI0BATEIBHOTO U MApaJLIIETbHOTO
COCAMHEHUS KOHJICHCATOPOB.
Hccnedosams 3aBUCUMOCTD

HaIIPAKCHUA Ha KOHACHCATOPC
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Hroro no pazneny
Paznen 3. JiekTponuHaMuKa.
3.1. HMsydenue npoiiecca

PaspAaKd KOHACHCATOPA

(IpaKTHUKYM )

DNEeKTpUYECKUi 3apsi.
DIIEKTPUYECKOE TIOJIE.
HanpskeHHOCTh U MOTEHIUAT
ANEKTPUYECKOro 1moJisi. PazHoCTh
MOTEHIIUAJIOB U HAIPSKEHHE.
O/J1C ucrounuka toka. Mamepenue

HanpspkeHus. Bometmerp.

OT €r0 AJIEKTPOEMKOCTH
U UHmMepnpemupo8ams pe3yIbTaThl
ATOr0 SKCIIEPUMEHTA.

Onpedensimob OTHOIIICHUE
AJIEKTPUUYECKUX EMKOCTEHN JIBYX
KOHJICHCATOPOB 0 U3MEPEHHBIM
3HAUYEHUSIM HANPsKEHUS HA HUX,
OIICHUBATh a0COJIIOTHBIC

1 OTHOCUTEJIbHBIE OTPEITHOCTH
HU3MEPAEMBIX BEJIMYNH.
Hcnonvzoeamsb BOIBTMETD.
Pewamw 3anaum Ha coeTUHEHUE

KOHICHCATOPOB

Onepuposamsv NOHAMUAMU.
AJICKTPUUYECKUH 3apsi]l, FJCKTPUUECKOE
10JIe, HAMPSHKEHHOCTh M TTOTCHITHAI
AJIEKTPUYECKOTO TOJIs, PAa3HOCTh
MOTEHIMAJIOB U HAIPSIKEHHUE,

OJIC ucrouHuka Toka, KOHAEHCATOP,

QJICKTPOCMKOCTb KOHACHCATOPA,
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KoHnneHncarop. DneKTpoeMKOCTh
KOHJIEHCATOpa. DJIEKTPUIECKOE
conpoTtuBiieHne. 3akoH OMa

TSl TIOJTHOM (3aMKHYTOM)
AIEKTPUYECKOU LIETIH.
KonaeHcaTop B ey MOCTOSHHOIO

TOKa

AIIEKTPUIECKOE COMPOTUBIICHHE.
Ymemwv bopmynupoBats 3akodH Oma
JUTSL TIOJTHOM (3aMKHYTOM )
ANIEKTPUYECKON LEMH, BHIYUCIISATh
3apsii KOHJEHcaTopa

IO €0 ANEKTPOEMKOCTH

U HampsHKEHUI0, COOMPATh
AIEKTPUYECKYIO LIETIb.

Ilpusooumuv npumepwvi OBENCHUS
KOH/ICHCAaTOpa, BKJIOYEHHOI'O B 1€
MOCTOSIHHOT'O TOKa.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH CUJIbI TOKA OT BPEMEHHU
IpU pa3pslike KOHJeHcaTopa

qyepes pe3ucTop.

Cmpoums TpapuK 3aBUCUMOCTH CUJIBI
TOKa OT BPEMEHH TIPH pa3psiziKe
KOHJICHCATOpa Yepe3 pe3ucCTop.
Ipumensimo nipaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYHH JIPYT OT ApyTa.

Hccneoosams 3aBUCHMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yJIeJIbHOTO

COIIPOTHUBJICHHUA

Cwuia Toka. Hanpsikenue. 3akoH
Oma a1 ydacTka Lenmu.

BHGKTpI/ILIeCKOC COIMPOTHUBJICHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yepe3 Pe3nUCTOop

U UHMEPNPEMUpoB8anms 3Ty
3aBUCHUMOCTb.

Onpedensamo dIEKTPOEMKOCTh
KOHJ/ICHCATOopa,

BBIpa)Kasi €€ 4epe3 yriioBou

KO3 GUIIUEHT KacaTeIbHON K rpaduKy
3aBUCHMOCTH CHJIBI TOKA pa3psaKu
KOH/IEHCAaTopa OT BPEMEHH,

OLIEHUBAaTh a0CONIIOTHYIO

Y OTHOCHUTEJBbHYIO MTOTPEIIHOCTb
AJIEKTPOEMKOCTH.

Hcnonvszoeams BOTBTMETP

U CEeKyHJIOMEp.

Yemanaenusams 63aumocessu.
Pewams xauecTBeHHbIC 331241

0 KOHJIEHCATOpaX, BKIIOUEHHBIX B IEMb
MOCTOSTHHOT'O TOKa

Onepupogamo NOHAMUAMU.

CHJia TOKa, HAIpsHKEHUE,

QJICKTPUICCKOC COIIPOTUBIICHUC,
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MaTepHaa MpOBOJIOKU

(MpaKkTHKYM)

3aBUCHUMOCTb COIPOTUBIICHHUS
OJHOPOJHOTO NMPOBOAHHUKA

OT €ro JUIMHBI ¥ TJIOLaIH
IIONIEPEYHOr0 CEYEHUs. Y IEIbHOE

COIIPOTHUBIICHUC BCIICCTBA

yIIeTHOE COMPOTHBIICHHE
BEIIECTBRA.

Ymemwv dhopmynupoBars 3akoH Oma
JUTSL y9acTKa I1IeTH, 3aITUChIBAaTh
dhopMymy TSl 3aBUCUMOCTH
COTIPOTHUBJICHHS OJTHOPOTHOTO
MIPOBOAHUKA OT €TO JJIMHBI

Y TUIOIIA/IH TTOTIEPEYHOTO CEUCHHS,
coOMpaTh IEKTPUIECKYIO CTIb.
IIpusooums npumepsi BEIIECTB

C Pa3IUYHBIM YJEIbHBIM
COTMPOTUBJICHUEM.

Ipumensmos MeTO U3MEPEHUS

MaJIbIX DJIEKTPUUIECKUX
CONPOTHUBJICHUM.

Hccrnedosams 3aBUCUMOCTD
HaIPsHKCHUST MEXIY KOHIITAMU OTpe3Ka
IPOBOJIOKH OT JJIMHBI 3TOTO OTPE3Ka

U UHmMepnpemuposams pPe3yabTaThl
MIPOBEJICHHBIX U3MEPEHUH, BRIYUCIISATh
AIIEKTPUUECKOE COMPOTUBIICHUE OTPE3Ka

IIPOBOJIOKH I10 HK3SMCPCHHBIM 3HAYCHUAM
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3.3.

HNsmepenne
BOJIBT-aMIIEPHOMN
XapaKTEPUCTUKHU

IMOJYIIPOBOOHHUKOBOI'O

nuojia (IPaKTUKyM)

[TonynpoBoguuku. CoOcTBEeHHAs
Y MIPUMECHAasi TPOBOJIUMOCTh
MOJIYIIPOBOAHUKOB.

CoiicTBa p-n-niepexoja.

[TonynmpoBOAHUKOBBIN THOJT

CHJIBI TOKA M HATIPSIKCHHUSL.
Onpedenamsb yaeIbHOE COPOTUBIICHHUE
MaTepuaia MpoBOJIOKU 110 U3BECTHBIM
JUIMHE, TUaMEeTPy U COMPOTHUBIICHUIO,
OLIEHUBAaTh a0CONIOTHYIO
Y OTHOCHUTEJBbHYIO MOTPEIIHOCTD
yIEIHHOTO COMPOTUBIICHUS.
HUcnonvsoeames MyIbTUMETP B pexKUMax
BOJILTMETpPA U aMIepMeTpa, TUHEUKY,
MUKPOMETP.
Pewams 3anaun Ha 3akoH OMma
JUIs y4acTKa IeNH U Ha 3aBUCUMOCTD
COIIPOTHUBJIEHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTePUCTUK
Onepuposams ROHAMUAMU.
MOJTYIIPOBOJHUK, COOCTBEHHAS
U TIpUMECHasi TPOBOUMOCTb,
p-n-TIepexo/l, MOIyIPOBOIHUKOBBII
JUO/.
Ymemwv 0OBACHITEH IPUPOTY
COOCTBEHHOM M IPUMECHOU
MPOBOJIMMOCTH, CBOMCTBA
p-n-riepexojia, NPUHIUI AeHCTBUS
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MOJTYIIPOBOJJHUKOBOTO JTNO/1a,
ero (pyHKIIMOHUPOBAaHHE

[IPU BKJIFOUEHUH B DJIEKTPHUUECKYIO IIeTIh
MOCTOSTHHOTO TOKA B TIPSIMOM

¥ B 00paTHOM HampaBlIeHUU, COOMPATH
ANEKTPUUECKYIO LIETb, YUTATh
MapKUPOBKY MOJTYIPOBOIHUKOBOTO
Moja.

IIpusooums npumepst UCIOIH30BAHUS
MOJTYIIPOBOTHUKOBOTO TNO/1A

B DJIGKTPUYECKHUX IETISX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTHU CUJIbI TOKA, TEKYIIETO
yepes MOJIYIIPOBOIHUKOBBIN AUO/,

OT TIOJIAHHOTO HA HETO HAMPSKCHHUSI.
Cmpoumsb 3KCIEPUMEHTAIIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) nomynpoBOHUKOBOTO JUO1a
IIPU €T0 BKJIIOYEHUU B AJIEKTPUUECKYIO
[[ENb TIOCTOSTHHOTO TOKA B MPSIMOM

Y B 00paTHOM HampaBJICHUU.
IIpumenams npaBuIIa OCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (DUUIECKUX
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Hroro no pazuneny
OBIIEE KOJIMYECTBO
YACOB I10O ITPOI'PAMME

34

BEJIMYMH JIPYT OT JIpyTa.
Hccneoosams BAX
MTOJTYIIPOBOHHUKOBOT'O THOJIA,
BKJIFOYCHHOT'O B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HaITpaBIICHUH

U UHMepPNPemupo8amy

3Ty 3aBUCUMOCTb.

Onpedensamob dICKTPHIECKOE
COIIPOTHUBJICHHE ITOTYITPOBOIHUKOBOTO
JMOJ1a TIPM TAaHHOM 3HA4CHUU
HaIpsHKEHUS], OLIEHUBATh a0CONIOTHYIO
Y OTHOCUTEJIbHYIO MOTPEIIHOCTh

9TOM (HU3UIECKON BEIMYHHBI.
Hcnonv3o6amsb BOIBTMETD, aMIIEPMETP,
MIEPEMEHHBIA PE3UCTOP, MAKETHYIO
J1aTy, TOTYIIPOBOAHUKOBBIN THO.
Pewamw 3amaun Ha 11€TIA TOCTOSTHHOTO
TOKA MPH HATMYUHU B HUX HJICATLHOTO

nuoma
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11 KUIACC

Haumenosanue
Ne KommuecTBo
pa3liesioB U TEM [IporpammHoOe conepxkaHue
/11 4acoB
y4e0HOT 0 TIpeIMeTa

Pazgea 1. DuekrponnHamMmuka

1.1. OrmeHka BEIUYNHBI 2 MaruautHoe nosne. Bekrop
TOPU30HTAIBHON MAarHUTHOM UHAYKUUU. [[puHImMn
COCTaBIISIOIICH CYTIEPIIO3UIIMYA MAarHUTHBIX MOJIEH.
MarHuTHOW UHIYKIIHNU JIvHUY MarHUTHOW UHAYKIHH.
MAarduTHOTO IT0JIS MarnutHoe nosje KaTyiku
3emun (ITPaKTUKYM) C TOKOM

XapakTepucTuKa AeATeIIbHOCTH

o0ydJaromuxcs

Onepuposams nOHAMUAMU: MAaTHUTHOE
1oJie, BEKTOP MarHUTHOW WHYKITUH,
JMHUY MarHUTHOW WHIYKITUH.

Ymemsv hopMynupoBaTh NPUHITUIT
CYIIEPIO3UIINA MAaTHUTHBIX TTOJICH,
M300paXkaTh TUHUN UHIYKITHH
MarHUTHOTO TIOJIS KaTYIIKH C TOKOM,
coOupaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUPOTHBIX
00BEKTOB U TEXHHYECKUX YCTPOUCTB,
SIBJISTFOIITXCS. HICTOYHUKAMH
MTOCTOSTHHOTO MarHUTHOTO TTOJISI.
Ipumensmov IPUHIATI CYTTEPIIO3UTIAN
MArHUTHBIX TTOJIEH.

Hccneoosams pOCTPAHCTBEHHYIO

OpUCHTAIMIO BEKTOPAa HHAYKIIMN
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MarHUTHOTO MOJIsI, CO3/1aBa€MOT0
Ha OCH COJICHOHJA MPH CYNEPIIO3ULIAN
MarHUTHOTO MOJIS 3eMJIM 1 MarHUTHOTO
TIOJISI COJICHOUIA, B 3aBHCUMOCTH

OT CHJIBI TOKA B BUTKAX COJICHOM A

U UHMepPnpemupo8ams MOITyIeHHbIE
pE3yNbTaThl.

Onpedensamyp 10 pe3yabTaTaM
MIPOBEJICHHOT O AKCIIEPUMEHTA MO YIIh
TOPU30HTAIIBHON COCTABJISIONIEH
BEKTOpa MAarHUTHOW WHTYKITUN
MarHUTHOTO MO 3€MJIH, OIICHUBATh
a0COJIIOTHYIO M OTHOCUTEIbHYIO
MOTPEIITHOCTh U3MEPEHHON (HU3UIECKOM
BEJIMYMHBI.
HUcnonv3o6ams xoMIac, COJICHOU/I,
71a00paTOpHBIN OJIOK MUTAHUS,
TPaHCIIOPTHUD.
Pewams 3anaun Ha npuMeHeHHE
MIPUHITUTIA CYTIEPITO3UITUN MAarHUTHBIX

noJieu
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1.2.

N3mepenue
3aBUCUMOCTH BEJIMUMHBI
MarHuTHON UHIYKIIUU
MarduTHOT'O I10JIs

MaravuTa OT paCCTOSHUA

(MpaKkTHKYM)

MaruautHoe none. Bexrop
MAarHUTHOW MHAYKUUU. JInHun
MarHuTHOM MHIYKIMA. MarHuTHoe

ITOJIC IIOCTOAHHOI'O MarHuTa

Onepuposame NOHAMUAMU.: MATHUTHOE
ToJIe, BEKTOP MarHUTHOW WHTYKITUH,
JIMHAW MarHUTHOW MHIYKITHH.

Ymems n300paxkaTh TMHUN UHIYKIITHH
MarHUTHOTO MOJISI IOCTOSIHHOTO
MarHura, coOupaTh
HKCIEPUMEHTAIBbHYIO YCTAaHOBKY.
IIpusooumsv npumepvl TPUPOTHBIX
O00BEKTOB U TEXHUYECKUX YCTPOICTB,
SIBIISTIOLITUXCST MCTOYHUKAMU
MOCTOSIHHOTO MAarHUTHOTO TTOJISI.
Ipumenamo cmapThoH

C TIPEIyCTAaHOBJIEHHBIM TIPOT'PAMMHBIM
oOecriedeHueM sk U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBHIIA
nocTpoeHus rpaduKOB 3aBUCUMOCTEN
(bu3nYECKUX BETMYUH JPYT OT ApYyTa.
Hccrnedoeams 3aBUCUMOCTD BEITUIHHBI
MarHMTHON WHIYKITUA MarHUTHOTO
TOJISI TIOCTOSIHHOT'O MarHuTa

Ha €ero MPoJ0JIbHONW OCH CUMMETPHUHU

OT PACCTOAHHUA MCKIY HCHTPOM
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1.3.

Habmronenue
MArHUTHOTO

rucTepesnca

(MpaKkTHKYM)

MaruautHoe none. Bexrop
MAarHATHOW UHAYKIUU. JInHnm
MAarHATHOW MHAYKIMU. MarautHoe
II0JIE KaTYIIKU C MMOCTOSIHHBIM

TOKOM. MarauTHoe 1oJjie

MAarHATa U TOYKOU U3MEPEHUIN

U UHmMepnpemuposams NOTy4YEeHHbIE
pE3yIbTaTHI.

Cmpoumsb dKCTIEPUMEHTAITLHO TpaduK
3aBUCUMOCTH MOJYJIsl MArHUTHOM
WHIYKIIUY MAarHUTHOTO MOJIS
MOCTOSIHHOTO MarHUTa

Ha €ro MpOoAOJIbHON OCH CUMMETPUHU
OT PaCCTOSHUS MEXK]y LIEHTPOM
MAarHuTa ¥ TOYKOU U3MEPEHUN

(c yaeTom aOCOIIOTHBIX IMOTPEIIHOCTEH
WU3MEPEHHBIX (PU3NUECKUX BEITHUMH).
Hcnonv3oeams UTMIMHIPUYECKUN
IIOCTOSIHHBIN MarHuT, JIUHEUKY.
Pewamy 3agaun Ha IpUMEHEHNE
MPUHIIUINA CYIIEPIO3UIIMU MAaTHUTHBIX
OJIEN

Onepuposamsb NOHAMUAMU: MATHUTHOE
10JIe, BEKTOP MAarHUTHON MH]IYKIIHUH,
JIMHUYA MarHUTHON UHIYKIUU,
dbeppoMarHeTuK, MarHUTHBIN

THCTEPE3HLC.
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B BellecTBe. PeppOMArHETUKH.

MarauTHbINA THCTEPE3UC

Vmems n300paxkarh TMHUW WHITYKIIHA
MAarHMTHOTO MOJISI KaTYIIKH

C TIOCTOSTHHBIM TOKOM, OOBSICHSITh
sBIIeHUs (peppoMarHeTuzma

¥ MarHATHOTO TUCTEpe3nca, COOnpaTh
IKCIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl MaTepHaoB,
o0nagaroumx GeppoMarHuTHEIMU
CBOMCTBaMU.

Ipumensamo cmapThoH

C TIPeAYCTAaHOBJICHHBIM MTPOTPAMMHBIM
oOecrieueHueM st U3MEPEHUS
BEJIMYMHBI MATHUTHOTO TIOJIS, TIPABHUIIA
TIOCTPOCHUS TPadUKOB 3aBUCUMOCTEH
(U3NIECKUX BEITMYHH JPYT OT IPYyTa.
Hccnedosams 3aBUCUMOCTD BETMUUHBI
MarHMTHON WHIYKIITAX MarHATHOTO
ToJIst BOJIM3U TOpIla KaTyIIKA

C TIOCTOSIHHBIM TOKOM, HAMOTaHHOU
Ha (eppOMarHUTHBIN CEpACUHUK,

OT CHJIBI IPOTEKAFOIIIET0 Yepe3 KaTyIIKy

TOKa U urmepnpemuposamnto
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1.4

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JUHAMO-MAaILIAHbI

(dactpb 1) (nexuus)

[TocTrossHHBIN TOK, cuiIa AMnepa
(ee HampaBJEHUE U MOJTYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MaIllnHa (Te€HepaTop

ITOCTOSIHHOTO TOKA)

MOTy4YEHHBIE Pe3yIbTaThl
KaK Ha0JIt0IeHHEe MAarHUTHOTO
rucrepesuca.

Cmpoumsb dKCIEPUMEHTAIILHO TpaduK
3aBHUCHMOCTH MOAYJISl MAarHUTHOU
WHAYKIMA MAarHUTHOTO MOJS KaTYIIKH
¢ (peppOMarHUTHBIM CEPACUHUKOM

OT CHJIBI POTEKAIOIIETO Yepe3 KaTYIIKy
TOKa (C y4E€TOM a0COFOTHBIX
HOTPEUIHOCTEN U3MEPEHHBIX
(bu3MUECKUX BETUYMH).
Hcnonvzoeams n1abopaTopHbIT
UCTOYHUK MUTAHUS

Onepuposams NOHAMUAMU: CUJIA
AmMriepa, 3JIeKTpOABUTATEb,
JTUHAMO-MaIlliHa.

Ymems onpenenste MOAyIIb

Y HaIlpaBJICHUE CHJIbI AMIIepa.

3name UCTOPUIO N300pETEHUS
AIIEKTPOJBUTATENS

Y COBEPILICHCTBOBAHUS

€ro KOHCTPYKIMH, YCTPONCTBO
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1.5.

N3ydenue paboTsbl
AIEKTPOABUTATEIS
Y JUHAMO-MAaILIAHbI

(4acthb 2) (MpaKkTUKYM )

[TocTrossHHBIN TOK, cuiIa AMnepa
(ee HampaBJEHUE U MOJTYJIb),
AJIEKTPOABUTATEIb IOCTOSTHHOTO
TOKa, TMHAMO-MaIllnHa (Te€HepaTop

ITOCTOSIHHOTO TOKA)

Y TIPUHLINM TEUCTBUS
3JIEKTPOABUTATENS ITOCTOSIHHOTO TOKA
Y JTUHAMO-MAIlHHBI.

IIpusooumsv npumepvl TPUMEHEHUS
AJIIEKTPOABUIATEINS TOCTOSHHOI O TOKA
Y TMHAMO-MAILHHBI.

Onpeodensimop HaNPABIICHUE BpaIllCHUS

SAKOPA 9JICKTPOABUTATCIIA ITPU 3a/ITaHHOM

HaMpaBJICHUH MPOTEKAHUS
3JIEKTPUUECKOI0 TOKa B 0OMOTKax
CTaHWHBI.

Pewams 3anaun o 35eKTpoABUraTeNe
MOCTOSIHHOT'O TOKa M INHaMO-MallInHe
Onepuposame nOHAMUAMU. CUTA
Awmriepa, 3IeKTpOBUTATEINb, JUHAMO-
MaIIHa.

Ymemw onpenensite MOnyIb

Y HallpaBJIeHHUE CHJIbI AMIiepa,
coOupaTh 3KCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums npumepsvl TPUMEHEHUS

QJICKTPOABHUTIATCILA ITIOCTOAHHOI'O TOKaA
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Hroro no pazneny

10

Y TUHAMO-MAIlIUHBI.
Ipumensimos TEOPETUUECKHUE CBEICHUS
00 3JIeKTpOABUTATEIIE TOCTOSIHHOTO
TOKa U O JUHAMO-MAaIlIuHE

JUTsI OOBSICHEHUS IPOBOJTUMOTO
HKCIEPUMEHTA.

HUccnedosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BeIpabaThIBaeMOM
rE€HEPATOPOM, OT BEIMYMHBI MOMEHTA
CHUJIBI, PUJIOKEHHOTO K €T0 Baly,

2) BEeIMYUHBI HANTPSIKEHUSI, TOJaHHOTO
HAa 3JIEKTPOJIBUTATEb,

OT YaCTOThI €r0 BpalleHUs

Y MEXaHUYECKOUW Harpy3Ku €ro Baja

U uHmepnpemuposanms NOTy4YECHHbIC
pE3yIbTaTHI.

Hcnonvzoeams 31€KTPOMOTOD,
1a00paTOPHBIA UCTOYHUK MTUTAHMUS,

peocTar, MyJIbTUMETP
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Paznea 2. Kojie0anusa 1 BOJHBI.

2.1.

Nzyuenue 3aBucuMoOCTH
nepuojia kojieOanuit
JIMHEUKU

Ha [WJIAHIPUYECKOU
MIOBEPXHOCTH

OT paauyca ee

KPUBU3HBI (ITPAKTUKYM )

["apmonnueckue koyieOanus.

HNx kunemaTndeckoe,
JTMHAMUYECKOE U SHEPTeTHUECKOE
onucanue. [lepron u yacrora
kojebanuii. [lepruosa Mambix
CBOOOJIHBIX KOJIEOaHMM

MaTEMATHYCCKOI'O MasATHHUKA

Onepuposams NOHAMUAMU.
rapMOHUYECKUE KOJIeOaHuUsl,

MepPUOJI U YacTOTa KoJIeOaHU M.

Ymemuw 3anuchiBaTh

U UHTEPIPETUPOBATh YpaBHEHUE
FapMOHUYECKUX KOJICOAHU, MPUMEHSITh
3aKOH COXpPaHEHUs SHEPTUH

JUIA KOJIe0aTEeNbHBIX MPOIECCOB,
coOupaTh 3KCIEPUMEHTAIBHYIO
YCTAaHOBKY, OOBSICHAThH POJIb MAJIOCTH
aMIUTUTY/bl KOJICOAHMIA.

Ilpusooums npumepwvl KoedaTEIBHBIX
IPOLIECCOB.

Dopmynuposams TUIIOTE3Y O XapaAKTEPE
3aBHCUMOCTH TepHOAa KojleOaHui
JIMHEWKHU Ha HWJINHIPUYECKOU
MOBEPXHOCTH OT paJiiyca €€ KPUBU3HBIL.
Hccneoosams 3aBUCUMOCTH TIEPUOIA
KoJie0aHUW TMHENKH

Ha UIMHAPUYECKON TTOBEPXHOCTH

OT pajuyca €€ KpUBU3HBI
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2.2.

N3ydenue 3aBUCUMOCTH

aMILTATY/IBI KOJICOAHMIA

2

["apmonnyeckue koyieOanus.

AMIuTyaa, Iepuoj U 4acToTa

U UHmMepnpemuposams TOTyIECHHYIO
3aBHCHMOCTb.

Cmpoums TpaduK 3aBUCUMOCTH
nepro/ia KoJicOaHui TMHEHKI

Ha IIWJIMHIPUYISCKOU ITOBEPXHOCTH

OT paainyca €€ KPUBU3HBI

Y JIMHEAPU30BBIBATH ATy 3aBUCHUMOCTh
(c yaeToM aOCOIOTHBIX MOTPEITHOCTEH
U3MEPSEMBIX (PU3NUECKUX BEITUINH ).
Ilpumensmo npaBUIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEHN (hU3UUECKHUX
BEJIMYUH JIPYT OT JIpyTa.
Hcnonvzoeamsv TMHENKY, CEKYHIOMED.
Yemanasnueams 63aumocesnsu

MEXIy KHHEMaTHIECKUM,
JTUHAMAYECKUM W SHEPTeTUYECKUM
OIMCAHUEM TapPMOHUYECKUX
KoJIcOaHuH.

Pewams 3anaun Ha TApMOHUYECKHE
KoJieOaHus

Onepuposamov NOHAMUAMIU.

rapMOHUYECKHE KoneOaHus,
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MPYKMHHOI'O MassTHHUKA

OT BpEMEHU

(TIPaKTHUKYM )

KOJICOaHUIA.
[lonsiTHE O 3aTyxXaromuX

KOJICOAHUSIX.

aMIUTATY/Ia, TIEPUOJ U YaCTOTa
KoJieOaHuM, 3aTyxaHue KoJieOaHUM.
Ymems 00BACHATH 3aTyXalonue
Kosie0aTeIbHbIE MPOIIECCHI C TTO3UITAN
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPruu, coOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooums npumepsl 3aTyXarOMUX
KOJIeOaTeIbHBIX MPOIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTATY/Ibl KOJIEOaHH
MPYKUHHOTO MasiTHUKA OT BPEMEHU
IPY HATMYUU 3aTyXaHU4.

Cmpoums TpadvK 3aBUCUMOCTH
aAMIUTATY/IBI 3aTYXaIONUX KoJeOaHu
MasTHUKA BPEMEHH U JINHEAPU30BHIBATh
3Ty 3aBUCHUMOCTH (C y4€TOM
aOCOJTIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbIX (PU3NUYECKUX BEITUYUH ).
Ilpumensamo npaBUIa MOCTPOCHUS

rpaduKoB 3aBUCUMOCTEN (DU3UIECKUX

BEJINYMH JAPYT OT ApYyra.
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2.3.

N3mepenne akTUBHOTO
Y PEaKTUBHOTO
CONPOTUBIICHUH
KaTYILIKH

HHAYKTUBHOCTH

(MpaKkTHKYM)

[lepemMeHHBIN TOK. AMIUTUTYAHOE U
JICUCTBYIOIIIEE 3HAYEHHUE CUJIbI TOKA
U Hanpsbkenusi. CUHycouaaabHbIN
IIEpEMEHHBIN TOK. Pesncrop,
KOH/JICHCATOP M KaTylIKa
WHJIYKTUBHOCTH B [CTIH
CUHYCOUJIAJIHOT'O TIEPEMEHHOTO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE Y UHIYKTUBHOE)

CONPOTHUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILITUTY/IbI
3aTyXaroluXx Kojie0aHu MasTHUKA

OT BPEMEHHU U UHMEPRPEmUpo8ams
3Ty 3aBUCUMOCTb.

Hcnonvzoeame TUHENKY U CEKYHIOMED
Onepuposame NOHAMUAMU.
MIEPEMEHHBIN TOK, aMILTUTYIHOE

U JICUCTBYIOIIIEE 3HAUCHHE CUJIbI TOKA
Y HaNIPsDKCHUS, CHHYCOHTATTLHBII
MIEPEMEHHBIA TOK, aKTHBHOE,
pPEaKTUBHOE, EMKOCTHOE M MHAYKTUBHOE
COIIPOTHUBIICHHE.

Ymemwb 0OBACHATD MOBEICHNE
pe3ucTopa, KOHJAEHCATOPa U KaTYIIKH
WHIYKTUBHOCTH, BKIIFOUYCHHBIX B IEMTh
CHUHYCOMJIATbHOT'O TIEPEMEHHOT0 TOKa,
coOHpaTh IEKTPUUECKYIO 1IETIh
(mocienoBaTeIbHO COCIMHEHHBIC
PE3UCTOP U KaTYIIKa MHAYKTUBHOCTH,
MOAKJIIOUCHHBIE K TEHEPATOPY ).
1Ipusooums npumepsvl NIPUMEHEHHUS

PCAKTUBHBIX 3JICMCHTOB B LCIIAX
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MIEPEMEHHOTO TOKA.
Dopmynuposams TUTIOTE3Y O XapaKkTepe
3aBUCUMOCTH aMIUIATYIbl HAITPSDKCHUS
Ha PE3UCTOPE OT YACTOTHI MT0/IABAEMOT0
Ha BXOJI IIEMTU IEPEMEHHOTO
HANPSDKCHUS TTIOCTOSTHHON aMIUTHTY/IbI.
Cmpoums TpadvK 3aBUCUMOCTH
aAMIUTATY/IBI HAMIPSHKCHUS HA PE3UCTOPE
OT YaCTOTHI TI0JIaBAEMOT0 Ha BXO/I IICTIH
MEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aMIUTUTY/IBI (C y4eTOM aOCOTIOTHBIX
MOIPEIIHOCTEN U3MEPSIEMBIX
(bU3MUECKUX BETUYHH).

Ilpumensmo paBUIa TOCTPOCHUS
rpauKoB 3aBUCHUMOCTEN (PU3UIECKUX
BEJIMYMH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMITIUTY/IbI
HaTPsDKEHUST Ha PE3UCTOPE OT YaCTOTHI
10/1aBa€MOI'0 Ha BXOJI LIETIH
MEPEMEHHOT0 HAIPSKEHUS TOCTOSHHON
aAMIUTUTYIbl U UHMEPNPEemuposamy

MOJIYYEHHYIO 3aBUCUMOCTb.
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2.4.1.

BBenenue
B DKCIIEPUMEHTAIBH YIO

aKYCTHUKY (JICKLIMSI)

MexaHndecKkue BOJHBI, YCIOBHS
ux pacnpocrpaHenus. [lonepeunsie
U IPOJ0JIbHBIE BOJIHEL. [lepuon,
4acToTa, CKOPOCTh
pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
OTtpaxkeHue, mpeoMIICHHE,
uHTephepeHuns u Tudpaxius
BOJIH. 3BYK KaK MEXaHUYeCKas
BOJHA. CKOpPOCTH 3BYKA.
I'pomkocTs 3ByKa. BeicoTa TOHA.

O6epronbl. TemOp 3ByKa

Onpedensamb aKTUBHOE COMTPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTH

(M0 HU3KOYACTOTHOU 00J1acTH Tpaduka)
Y UHIYKTUBHOCTH KaTYIIIKH

(IO BEICOKOYACTOTHOM YacTH rpaduka).
Hcnonvsoeams TeHepaTop HUZKON
94acTOTHI, OCHUILTOrpad) UK BOJIBTMETP
MEPEMEHHOTO HaIPSKEHUS.

Pewams 3a1aun Ha 11eNH TIEPEMEHHOTO
TOKa C PE3UCTOPaMH, KOHJIEHCATOPaMHU
U KaTyIIKaMu UHIYKTUBHOCTH
Onepuposamo NOHAMUAMU.
MEXaHWYeCKasi BOJHA, TIEPUO/I,
9acToTa, CKOPOCTh PACIPOCTPAHECHUS

Y JIJTUHA BOJIHBI, OTPAYKEHUE,
npejaoMiIeHHe, HHTep(epeHIIHS

U TU(paKys BOJHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BBICOTA TOHA, 0OEPTOH

U TeMOD 3BYKa.

Ymemwb 0OBACHATD pa3nuyue MEXIy
MOTIEPEYHBIMH M TIPOIOTHHBIMH

BOJIHAMH.
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2.4.2. OcuumnorpamMmma

" CIICKTP I''IaCHBIX

3BYKOB (IIPAKTUKYM )

[lepuon, yactora, CKOPOCTh

pacrpoCTpAHEHUsI U JJIMHA BOJIHBI.

CkopocTb 3ByKa. [ poMKOCTh 3ByKa.

Bricora Tona. O6epronsl. TemOp

3ByKa. CIEKTp 3ByKa

3nams GOPMYIIBI, CBI3BIBAIOIIHE
CKOpOCTb, TIEPHOJ, YACTOTY U JJINHY
BOJIHBI, TPOCTEHILINE METOIbI
UCCIICZIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooumsv npumepsl 3ByKOB Pa3HOU
TPOMKOCTH, BBICOTHI TOHA U TEMOpa,
SIBIICHUI OTpa)XE€HUS, MPEIOMIICHHUS,
uHTep(hEepeHINN U AUPPAKIIMHA BOJIHBI.
Onpeodensimsb Ha CIyX 3BYKU BBICOKHX
Y HU3KHX YaCTOT, TOHAJIbHBIE 3BYKH

U TIYMBI.

Pewams 3anaun 0 3ByKOBBIX BOJIHAX
Onepuposams NOHAMUAMU: BBICOTA
TOHA, 00EPTOHBI, TEMOP 3BYKa, CIIEKTP

3BYyKad, OCIIMJIJIOIpaMMa.

Ymemsb 00BACHATD, KaKkasi HHPOPMALIHS

COIEPKUTCS B OCLUIUIOTpaMMe,
a Kakas B CIIEKTpe, coOOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvl TPUPOJHBIX
MPOLIECCOB U TEXHUYECKHUX YCTPOICTB,

KOTOPBIE TEHEPUPYIOT TOHAIbHBIE
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3BYKH M IIYMbI, UX OCHUJIOIPAMM

U CIIEKTPOB.

Ipumenams NI NOTy4EHUS
OCLIMJIJIOTPAMM U CHEKTPOB 3BYKOB
MIEPCOHAJIBHBIN KOMITBIOTED

¢ MUKpPO(OHOM MM cMapT(OH

C IPEYCTAHOBJIEHHBIM IPOI'PAMMHBIM

o0ecIieyeHuEM.

Dopmynuposams TUIIOTE3Y O XAPAKTEPE

ocuJuIorpaMm M CIICKTPOB PA3JIMYHBIX

3BYKOB.

Hccneoosams ocIIIIOTPaMMBbI

Y CTIEKTPHI Pa3INYHbBIX TJIACHBIX
3BYKOB OJIU3KUX YACTOT

U UHMEPNPemupo8ams T
OCLMJUIOTPaMMBI U CIIEKTPBI.
Onpedensimsb O OCUUIUIOTpPaMMaM
U CTIEKTpaM aMIUTATY/IbI 3BYKOBBIX
BOJIH, YaCTOThI UX TOHOB U 0OEPTOHOB,
OLIEHUBAaTh a0COJIIOTHBIE

Y OTHOCUTEJIbHBIE TIOTPEITHOCTH

HN3MCPCHHBIX (1)I/I3I/I‘-ICCKI/IX BCJIMYHH.
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2.5.1.

Crosiure MeXaHUYEeCKHUe

BOJIHBI (JICKIIMS)

Crosiuass MexaHU4YeCKasl BOJIHA
KaK CyMMa JIByX BOJIH, Oerymux

B IIPOTHBOIOJIOKHBIX
HanpasiieHusX. [lonepeunsie

Y TIPOJOJIbHBIE CTOSYUE BOJIHBI.
[lepuon, yactora, CKOPOCTh
pPaclpOCTPAHEHUS U JJIMHA CTOAYECH
BOJIHBI. Y3JIbl U TyYHOCTH.
BinusiHue rpaHull OHOMEPHOU
cpensl Ha (POPMUPOBAHKE CTOSUNX
BOJIH. P€30HATOPBI C OTKPBHITHIMU
Y 3aKPBITHIMH KOHLIAMU. Y CIIOBHS
00pa30BaHUs CTOSYNX 3BYKOBBIX
BOJIH B PA3JIMYHBIX PE30HATOPAX.
OCHOBHOI TOH M OOEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Ycemanaenueams 63aumoceasu
MEXAY TPOMKOCTBIO 3BYKa U BUJIOM
OCLIMJJIOTPAMMBI; MEXKY BBICOTOM
TOHA (TeMOpPOM 3BYKa) ¥ BUIOM
CHeKTpa

Onepuposamb nOHAMUAMU: CTOSTYAsS
BOJIHA, y3€J1 U IyYHOCTh CTOSYEN
BOJIHBI, OCHOBHOI TOH U 00€pTOH
CTOSTYEN 3ByKOBOM BOJIHBI.

Ymems 0OBACHATH YCIOBUS
00pa30oBaHus CTOSTYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, TPUHIIUI
JICUCTBUSI KAMEPTOHA.

3name BUIIBI TPAHUYHBIX YCIOBH,
bopmyity, CBA3BIBAIOILIYIO YaCTOThI
OCHOBHBIX TOHOB U 00€pTOHOB

C JUIMHOM pe30HaToOpa U CKOPOCTHIO
3ByKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams nipocTenime 3agauun

O CTOAYHX 3BYKOBBIX BOJIHAX
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2.5.2 MW3ydeHwue crnekrTpa
3BYKa JINHEHHOT'O

pe3oHaTopa

(IpaKTUKYM )

OCHOBHOW TOH M OOEPTOHBI

CTOSTYEH 3BYKOBOM BOJIHBI

Onepuposambsb nonamusmu.: OCHOBHON
TOH U 00€PTOHBI CTOSYEH BOJHBI,
TeMOp 3BYKa, CIIEKTp 3BYKA.

Ymemsb 00bACHATD, KaKkast HHPOpPMAaLIHS
COJICPXKUTCSI CTIEKTPE 3BYKOBOI BOJIHBI,
coOnpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepsl TNHEUHBIX
3BYKOBBIX PE30HATOPOB.

Ilpumensamo st MOTYyYEHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUIN pe30HATOP
(mpoOupKy, YaCTUYHO 3aMOJIHEHHYIO
BOJIOM), a /17151 OJTyYEHUS CIIEKTPOB
3BYKOB — MIE€PCOHAIbHBINA KOMIIBIOTED

¢ MUKpPO(OHOM MM CMapT(OH

C MpeAyCTAaHOBJIECHHBIM MPOrPAMMHBIM
o0ecreueHreM.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCHMOCTEN 4YaCTOThl OCHOBHOI'O
TOHA U IEPBOT0 00EPTOHA 3BYKOBOU
BOJIHBI OT JIIMHBI pE30HATOpA.

Cmpoumps MHEapU30BaHHBIC TPAPUKH
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3aBUCUMOCTEN 4acTOTHI OCHOBHOTO
TOHA U NMEPBOro 00epTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3IYIIIHOI'O CTOJI0a
B IIpoOupKe (C y4eToM aOCOTFOTHBIX
MOIPEIIHOCTEN U3MEPSIEMBIX
(bu3NYECKUX BEJIMUNH).

Ipumensamo npaBuIa MOCTPOCHUS
rpauKOB 3aBHCUMOCTEN (PU3UIECKUX
BEJIMYUH APYT OT Apyra.
HUccneoosams rpaduku 3aBUCUMOCTEN
4acTOTHl OCHOBHOI'O TOHA U MEPBOT0
00epToHa 3BYKOBOM BOJIHBI OT BBICOTHI
BO3/IYIITHOTO CTOJIOA B TPOOUPKE

U UHMEPnpemupo8ams TH rpaduKH.
Onpedensimb CKOPOCTh 3BYKa B BO3yX€
1o rpadukaM 3aBUCUMOCTEH 4acTOThI
OCHOBHOTO TOHA U MEPBOro 00epToHa
3BYKOBOUW BOJIHBI OT BBICOTHI
BO3/IYIIIHOT'O CT0JI0A B IPOOUPKE,
OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJBHYIO OTPEIIHOCTD

U3MEPEHHOM (PU3HYCCKON BETUINHBI
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2.6.1.

N3mepenue nmokaszarens
IIPEIOMIICHHS
IJIOCKOIAPAIIIETILHOU

MJIACTUHBI (IPAKTUKYM )

JIyd cBera. OTpaxkeHue cBera.
3aKOHBI OTPAKEHHUSI CBETA.
[Ipenomienue cBera. 3aKOHBI
npeaoMIIeHHs cBeTa. AOCOMIOTHBIN
MIOKA3aTeJb MTPEIOMIICHUS.
OTHOCHTENBHBIN NOKa3aTENb

IMPCIOMIJICHUA

Onepuposame noHsmusimu: JIyd CBETa,
OTpaXCHHE CBETA, MPEJIOMIICHHE CBETA,
a0COTIOTHBIM U OTHOCUTEJIHLHBIN
MIOKa3aTe b IIPEIOMIICHHS.

Ymems hopMynupoBaTh 3aKOHBI
OTpPaKCHUS CBETA, 3aKOHBI
IpeJOMJICHHS CBETa, COOMPATh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooumv npumepsbr ONTUIECKUX
SIBJICHUH, B KOTOPBIX HAOIOJat0TCS
SIBJICHUS] OTPAKCHHS U TIPEIOMIICHHS
CBeTa.

Ilpumensimob 3aKOHBI TIPEIIOMJIICHUS
CBeTa.

Cmpoums xon my4yei

IIPY MPEJIOMIICHUH CBETa

Ha TTIOBEPXHOCTH.

Hccneoosamsb n3MeHeHNE
HaIlpaBJICHMS JTyda CBETa, MaJIaloIIero
Ha OOKOBYIO ITOBEPXHOCTh
IJIOCKOMapaJlJIeIbHOM TIJIaCTHHEI,

B 3aBUCUMOCTH OT YyI'JIa ITaICHUA
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2.6.2 H3mepeHue mokazarens
TIPEITOMIICHHSI TIPU3MBI
10 MUHUMAJIBHOMY YTJTY

OTKJIOHCHHU JIa3€PHOI'O

ay4a (IpakTHKYM)

[IpenomineHne cBera. 3aKOHBI
npeJIoMJIeHHs cBeTa. AOCOTIOTHBIN
MOKa3aTeJib MPEIOMIICHUS.
OTHOCHUTENBHBIN MOKA3aTEeIb
npenomienus. [lpusma.

[IpenomirAromun yroa npu3Msl

U uHmepnpemupoeams MOITy4YCHHbBIC
pEe3yJbTaTHI.

Onpedenampb NOKa3aTelb MPETOMICHUS
Marepuana IiocKonapaieIbHON
TJTACTUHBI, OIICHUBATH a0COIOTHYIO

Y OTHOCHUTEJIbHYIO MOTPEIIHOCTD
WU3MEPEHHON (U3NUECKON BETMIHHBI.
Hcnonvzosams nazepHyro yKasky,
JIMHEUKY.

Pewamys 3agaun Ha IpesioOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU.
MPEJIOMJICHHE CBETA, A0COIFOTHBIN

Y OTHOCHUTEIIbHBIN MTOKA3aTENb
MIPEIIOMIICHHS, TTPEIOMIISFOIINI YT O
MPU3MBL.

Ymems paccunThIBAaTh MUHUMAJIbHBIN
YroJ OTKJIOHEHUS JIyda TPEYTOJIbHON
PaBHOCTOPOHHEW MPU3MOM, COOMPATh
DKCHEPUMEHTAJILHYIO YCTAaHOBKY.
IIpusooums npumepsvr ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MIPETOMIISIFOIIUE TPU3MBL.
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lIpumensame 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoumbs X0 JIydeil B TPEYroJIbHOU
PaBHOCTOPOHHEM IIPU3ME B CIIy4ae
IIPOM3BOJILHOTO HAIIPaBJICHUS NAJACHUS
Jy4a U B ClIy4ae MUHMMAaJIbHOTO yria
OTKJIOHEHMS JIyYa.

Hccneoosams 3aBUCUMOCTD yria
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEN MPU3MOU

OT HaIlpaBJIEHUS MAJAOLIETO JIyYya

U UHmMepnpemuposams 1MoJIy4YCHHbIC
pe3yJIbTaTHhI.

Onpeoensamp 10 MOITYYCHHOMY
3HAYEHUIO MUHAMAJIBHOTO YIJIa
OTKJIOHEHUS JIyda TPEYTrOJIbHOU
PaBHOCTOPOHHEMN IPU3MOU IOKA3aTeIlb
MIPEJIOMIICHHS MaTepuaia Ipu3Msl,
OLIEHUBATh a0COJIIOTHYIO

Y OTHOCUTEJIBHYIO IIOTPELIHOCTD
U3MEpPEHHOUN (pu3nIecKon

BCJIMYHHEI.
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Hcnonvsosams ipu3My, JTa3€pHYIO
yKa3Ky, TPaHCIOPTHUP.

Pewams 3agaun o npeaomMiIeHUu dyyen

B [IpU3Max

2.7.1. Ilpumenenue >pdekra | [TonHOE BHYTpEHHEE OTpaAKECHUE. Onepuposamsb noHAMuUAMU. TIOTHOE
MOJIHOTO BHYTPEHHETO [IpenenbHBIN yro MOJIHOTO BHYTPEHHEE OTPa’KE€HUE, MTPeIeTIbHbIN
OTpPaKECHHUSI BHYTPEHHET0 OTPAXKECHHUS yroJ HOJIHOTO BHYTPEHHETO
B U3MEPEHUAX (JICKIIUSI) OTPAXKEHUS.

Ymemsb popMynupoBaTh ycioBue
BO3HUKHOBEHUS MTOJIHOTO BHYTPEHHETO
OTpaKECHMUS.

3name Gopmymy, CBI3bIBAIOLLYIO YTOI
MOJIHOTO BHYTPEHHETO OTPaKEHUS

¢ a0COMIOTHBIMU TIOKa3aTeIsIMU
NPEJIOMIIEHHS CPE.

IIpusooums npumepsvt NPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOKCTB,

B KOTOPBIX HAOIIOAAeTCs
(mpuMeHseTCs) SIBJICHUE MTOJTHOTO
BHYTPEHHETO OTPaKECHHUS.

Pewamy 3agaun Ha ONHOE BHYTPEHHEE

OTpaKEHHUE
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2.7.2. W3mepeHue nokazarens
IPETOMIICHHS TIPU3MBI
C IIOMOUIBIO
HaAOJIOICHUS yTiia
MIOJIHOTO BHYTPEHHET O

OTpPaKEHHUS

(MpaKkTHKyM)

[lonHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHpIi yroa noJaHoro

BHYTPEHHET0 OTPAXKEHHUS

Onepuposamo NOHAMUAMU.
MPEJIOMJICHHE CBETA, AOCOJIFOTHBIN

¥ OTHOCUTEJIbHBIN MMOKA3aTelb
TIPEJIOMJICHHS, TIPETIOMIISIOIIIANA YT O
MPU3MBI, TIOJTHOE BHYTPEHHEE
OTpaXeHHE, MPEACTbHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Ymemwb paccunThIBATh YrOJI MOIHOTO
BHYTPEHHETO OTPaKECHUS, COOMPAThH
IKCIIEPUMEHTATIbHYIO YCTaHOBKY.
IIpusooums npumepsvr ONTUIECKUX
pruOOPOB, B KOTOPHIX MPUMEHSIOTCS
MPEJIOMIISFOIIHNE TPU3MBI

Y UCTIOJIb3YETCS SIBJICHUE TTOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Cmpoums X0 Jy4a B TPEYrOJIbHON
IpU3ME C Y4ETOM BO3MOXKHOT'O MTOJTHOTO
BHYTPEHHETO OTPAKEHUS JTy4a.
Ilpumensamob 3aKOHBI PEITOMIICHUS
CBETA.

HUccneoosams ycnoBusi, Ipu KOTOPBIX

MOKHO HAOJIFOAaTh MTOJIHOE BHYTPEHHEE
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2.8.

[TpoBepka Gpopmybl
TOHKOM JTHUH3BI

C MOMOIIILIO METOJIa
napajiakca,
MPUMEHEHHOTO

AJIA OIIPCACIICHUA

Cobwupatromue muH3b1. ToHKas

muH3a. DoKycHOE paccTOsHUE

U ONITUYECKAs CHJIa TOHKOM JIMH3EI.

3aBUCUMOCTH (DOKYCHOTO
paccTosAHMs TOHKOU c(hepruueckoi

JIMH3BI OT €€ I'COMCTPHUU

OTpaXeHHeE JIyda, UIYIIEro
B TPEYT OJIbHOM IIPU3MeE

U UHmMepnpemupo8ams MOIYyICHHbIC
pE3yJIbTATHI.

Onpedenamp MOKa3aTelb MPETOMIICHUS
MarepHuajia Ipu3Mbl 10 U3MEPEHHBIM
napaMmerpam, Ipu KOTOPbIX HAUMHAET
HA0JIF01aThCSl IOJTHOE BHYTPEHHEE
OTpaXeHHE JIydya B IPU3ME, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
HOTPEUIHOCTh U3MEPEHHON (PU3UYECKOM
BEJIMYMHBI.

Hcnonvzosams npu3My, Ja3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3aga4n 0 MOJIHOM BHYTPEHHEM
OTPAKEHHH JIy4eH B IPU3MAX
Onepuposamb NOHAMUAMU: TAH3A,
TOHKasl JIMH3a, COOMparoas JuH3a,
TJIaBHAsI M MOOOYHAsA ONTUYECKAs OCh,
doxkyc, GoKyCHOE pacCTOsSHUE,
(dbokanbHas MIOCKOCTh, ONTHYECKAsI

Cujia, IOIICPCUYHOC YBCIIMYCHUC,
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ITOJIOKCHUA

U300pakeHUs

(TIPaKTHUKYM )

Y OTHOCHUTEJIBHOIO IIOKAa3aTes
npenomMiieHus. opMmysa TOHKON
JIMH3bI. Y BEJIMYEHUE, JaBAEMOE

muH30M. [lapannakc

napasiakc.

Ymemsb 00BACHATH CYIIHOCTh
napajjiakca, 3armuchbiBaTh GopmMyity,
BBIPXKAIOIIYIO 3aBUCUMOCTh
(OKYCHOT'O paCcCTOSIHUSI TOHKOM
cheprdecKoil TUH3BI OT €€ TEOMETPUH
¥ OTHOCUTEJIBHOTO MTOKa3aTeIsI
IpeJoMJICHHS, a TakxkKe GopMyTy
TOHKOW JIMH3bI, COOUpPaTh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
Ilpusooumsv npumepwvl Iapajiakca,
ONTHYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCSI COOMPAOIINE JTUH3HI.
Ipumenams GopMyIly TOHKOH JINH3HI.
Cmpoumbs X011 pa3InYHbIX JIy4eil

B TOHKOUW COOMPAIOIIEH JTNH3E.
Hccneoosams BO3SMOKHOCTD
npuMeHeHus d(pdekra mapamiakca
JUTSI OTIpEICTICHUS TTOJIOKEHUS
U300paKe€HUsI ICTOUHHUKA CBETa

C MaJION CBETUMOCTBIO, TTOJIY4EHHOT'O

C TIOMOIIIBIO0 COOMPArOIIEH JTUH3BI
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U UHmMepnpemuposams OTyIeHHBIC
pe3yNbTaTHI.

Onpeodensimb POKYCHOE PACCTOSHUE
coOmparoIieit JIMH3b Ha OCHOBAaHUH
PE3yJIbTaTOB AKCIIEPUMEHTOB

10 HAOJIOIEHUIO TMapauiakca
M300paXeHUsT TOUCUHOTO UCTOYHUKA
CBETa, OIICHUBATH a0COJIIOTHYIO

Y OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEPEHHOMN (hM3UYECKON BEIMYUHBI.
Hcnonvzosams cOOMPAIONTYIO JTUH3Y,
ONTHYECKYIO CKaMBIO.

Pewamyv 3anauv Ha TOHKHE

coOHMparoIIue JIMH3bI

2.9. Hsmepenue pokycHOro 2 PacceuBaromye JIMH3BI. Onepuposamsb NOHAMUAMU: TAH3A,
paccTosiHUS Tonkas nun3a. DokycHoe TOHKasl JIMH3a, pacCEeUBAIOLLasl JIMH3a,
paccenBaroIel JTUH3bI paccTOsIHUE U ONTHYECKasl cuia MHHMBI UCTOYHUK CBETa, MHUMOE
(IpaKTUKYM ) TOHKOM JMH3bL. DOpMysia TOHKOU NU300paxeHue.

JINH3BL. Ymems 3aniuceiBaTh (HOpMYIy TOHKOM
Xona Jiyda, MpOLEALIEro JIUH3Y JIMH3bI 1715 CITyvasi paccenBaronien

MOJ1 TPOU3BOJIBHBIM YTJIOM JIMH3bI, COOUPATH KCIEPUMEHTAILHYIO
K €€ TJIABHOM ONTHUYECKOU OCH. YCTaHOBKY, I0JIy4aTh JIEUCTBUTEIBLHOE
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[TocTpoenune n300paxxeHuii TOUKU
U OTpe3Ka MPSAMOU B COOUPAIOIITUX
Y PACCENBAIOIIMNX JIMH3aX

H UX CUCTCEMAax

n300pakeHUE B PaCCEUBAIOIICH JIMH3E
MyTEM CO3/IaHUSI C TTOMOILbIO
coOuparoIIeit TMH3bI MHIMOTO
HMCTOYHMKA JIJI pPaCCEUBAIOICH JIMH3BI.
TIpusooums npumepvi ONTHIECKUX
prOOPOB, B KOTOPHIX MPUMEHSIFOTCS
paccenBarolIUe JUH3bI U CUCTEMBI JINH3.
Ipumensmo GopmMyny TOHKON JTHH3BI
CJIy4asi paCCEHBAKOIIEH JIMH3BI.
Cmpoums X0 pa3IMYHbIX JIyden

B TOHKOM pacCEenBarONICH JIMH3E,
N300pakeHUE TOUKH U OTPe3Ka MPSIMOM
B COOMpPAIONTUX U PACCEUBAIOIINX
JIMH3aX U UX CHCTEMax.

Uccnedosams xon nyuen

Yyepe3 paccerBarollyIo JIMH3Y,

a TaK)KE€ B CUCTEME, COCTOSIICH

13 coOMparollel U paccerBaroIIeH JIMH3
MIpY UX PA3IMYHOM B3aHMHOM
PACIIOJIOKEHUH U UHMEPNPEMUPOBAMb
MOJTy4YE€HHBIE PE3YJIbTAThI.

Onpeodensimb POKYCHOE PACCTOSHUE
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2.10 Omnpenenenue AJIMHbBI
BOJTHBI JIa3€PHOTO
W3ITYYCHUSI C TIOMOIIIBIO

cxembl FOHTaA

(MpaKkTHKYM)

Hutepdepenius caera.
KorepeHTHbIE HCTOUHUKH.
VY ciioBust HAOMIOAECHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTHUHE

OT IBYX KOI'CPCHTHBIX NCTOYHUKOB.

paccenBaroOIIEH JIMH3bI HA OCHOBAaHUU
pe3yIbTAaTOB SKCIIEPUMEHTOB T10:

1) HaOIIOACHUIO JCHCTBUTEIIHEHOTO
M300paXKeHUs, TaBAEMOTO
paccenBarOIIEH JTMH30M;

2) HaOIIOICHUIO PACXO/ISIIIIETOCS
CBETOBOTO IMy4YKa, 00pa30BaHHOTO
paccenBarOUIEH JINH30M; OLICHUBATh
a0COIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (HU3NIECKOM
BEJIMYHHBI.

Hcnonvzosams cOOUPAOITYIO

U PACCEUBAIONIYIO JIMH3Y, ONTHYECKYIO
CKaMbIO.

Pewams 3anaun Ha TOHKHE
paccenBarolIUe JTUH3bI

Onepuposamo NOHAMUAMU.
uHTephepeHuus, nHTepdepeHIINOHHAS
KapTUHA, KOTEPEHTHBIC NCTOYHHKH,
UHTEpPPEPEHIUOHHAs CXEMA, CXEMA
FOmra.

Ymems 3anuceIBaTh YCIOBUS
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[IpuMeps! KacCHYecKux

UHTEPPEPEHLUOHHBIX CXEM

HaAO0JII0ICHHS] MAKCUMYMOB

Y1 MUHUMYMOB B HHTEP(EPEHIIMOHHON
KapTHHE OT JBYX KOT€pPEHTHBIX
MCTOYHUKOB, COOMPATH
HKCIEPUMEHTAIBHYIO YCTaHOBKY.
IIpusooumsv npumepvl TPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPONCTB,
B KOTOPBIX HAOIIOAAETCS
(mpuMeHseTCs) sIBJICHUE
UHTEPPEPEHIIUH.

Ipumenamo ycnoBusi HAOIIOACHUS
MaKCHMYMOB U MUHUMYMOB

B UHTEPPEPEHIITMOHHON KapTUHE.
Cmpoums X011 «Iydei» U MOKa3bIBaTh
Ha HEW pa3HOCTh XOAa

B uHTephepeHnnonHon cxeme FOnra.
Dopmynuposams TUTIOTE3Y O BUJIE
UHTEP(HEPEHIIMOHHON KapTUHBI

IPU Pa3IMYHBIX T€OMETPUUECKUX
napamerpax cxemsl FOHra.
Hccneoosams unTEpPEPEHIMOHHYIO

KapTUHY MPU HAOIIOICHUH
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Hroro no pazneny

Paznen 3. KanroBas ¢pusuka.

3.1.

N3yuenue cnekrpa
CBETa PA3INYHBIX
HMCTOYHHKOB

C IIOMOILIBIO
TudpaKInOHHOM

pemeTKku (MpakTUKyM)

19

Hudpakius ceera.
JudpakiroHHas perneTka.

VY cnoBue HaOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIPU MaJCHUU
MOHOXPOMATUYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEIIETKY.

UHTEP(EPEHLIUN C TIOMOIIBIO CXEMBI
FOunra u unmepnpemuposams
MOJIYYE€HHBIE PE3YJIbTATHI.

Onpedensamsb NMHY BOJHbBI CBETA

0 pe3yJibTaTaMm HaOI0ICHUS
UHTEPPEPEHIIMOHHON KaPTHUHBI

¢ momoIIsio cxembl FOHra, orieHnBaTh
a0COIIOTHYIO M OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHHON (HU3NUECKOM
BEJINYUHBI.

Hcnonvsoeams na3epHyO YKa3Ky,
pYJETKY, a Takke GoJbry, OyIaBKu

W HUTKY JIJIs1 peayin3anuu cxembl FOHra.
Pewams 3a1aun Ha 1ByXBOJIHOBYIO

UHTEPPEPEHLINIO

Onepupogame NOHAMUAMU.
nudpakiys, TudpaKImoOHHas pelIeTkKa,
(GhOTOH, YPOBEHBb SHEPIUU aTOMa,
U3Jy4YEeHHE U MOorjomieHue GoToHa,
CHEKTp U3Iy4EHUs], CIEKTPOCKOII.

Ymems 3anuchIBaTh YCIOBUS
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N3nyyenue u noronieHue
(hOTOHOB TIpH MIEpexoie aToMa
C OJTHOT'O YPOBHS SHEPIUU

Ha Ipyrou. Bunsl criekTpos.

Cnexkrpockon

HaAOJI0ICHUS TTIaBHBIX 1U(PPaKINOHHBIX
MaKCUMYMOB IIpH MaJIeHUH
MOHOXPOMAaTUYECKOI'O CBETA

Ha AUPPAKIUOHHYIO PEUIETKY, YCIOBUS
U3ITY4EHHUS U TOTJIOMIEHHS] (POTOHOB
IIPH MEPEXOE aTOMa C OJHOI'O YPOBHS
SHEpPruM Ha JAPYyrou, coOUparhb
JKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepvi TAHEHYATHIX,
II0JIOCATBIX U CIUIOIIHBIX CIIEKTPOB
U3JIyYEHUs, TEXHUYECKUX YCTPOKCTB,
B KOTOPBIX IPUMEHSIOTCS U3TyUEHUS
C Pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ilpumensmo ycnoBusi HAOIIOICHUS
TJIABHBIX AUPPAKITHOHHBIX
MaKCUMYMOB TIpH MaIeHUU
MOHOXPOMAaTHYECKOI'O CBETA

Ha JU(PPAKIUOHHYIO PELIETKY.
Cmpoumsb X0 «I1ydei»

IPU X HOPMAJILHOM TaJICHUH

Ha TU(PPaKIUOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEM pa3HOCTh XO[a.

CDopMmepoeamb T'uI10TC3y O BUJC
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CIEKTPOB U3TyYEHHUsI UICTOYHUKOB CBETA
pa3HOU NMPUPOBI.

Hccneoosams onTHYECKHUE CTIEKTPbI
U3ITy4CeHUS HICTOYHUKOB CBETa Pa3HOM
IPUPOBI U UHMEPNPEMUPOBAmb
MOJTYYCHHBIE PE3yJIbTATHI.
Onpedensimob NIUHBI BOJIH U3ITYy4CHUS
Pa3IMYHBIX HCTOYHUKOB

10 pe3yibTaTaMm HaOJI0IeHUs
TuPaKIIMOHHON KapTHHBI,

naBaeMou TU(PPAKIIMOHHON PEIICTKOM,
OIICHUBATh A0COIIOTHYIO

¥ OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOM (pu3nuecKon

BCJTMYMHBI.

Hcnonvzosams nudpakIiinoHHYIO
petieTky, (oHaph C JIaMITOi
HaKaJIMBaHUS, CBETOANOIHBIN (POHAPB,
ra3opa3psyIHyIo JaMIty, tuadparmy,
MEPHYIO JIEHTY.

Pewamw 3ana4n 0 najeHuu cBeTa
Pa3IMYHOIO CIIEKTPAILHOTO COCTaBa

Ha AUPPAKITMOHHYIO PEIIETKY
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3.2.

Uccnenosanue
3aBUCUMOCTH
MHTEHCUBHOCTH
CBEUCHHUS CBETOIHNOIA
OT CHJIbI IPOTEKAIOIIETO

4Cpe3 HEIr'o TOKA

(MpaKkTHKYyM)

Ceroano/i, ”HTEHCUBHOCTD

U3JIy4eHus, POTOH, FICKTPOH

Onepuposams noHamusmu. CBETOIHON,
p-n-Iepexoi, IMEKTPOH, AbIpKa, (POTOH,
UHTEHCUBHOCTb U3JTYy4ECHHUS.

Ymemwb 0OBACHATD B yIPOILIEHHOM BU/JIE
NPUHLIKII JeHCTBUSI CBETOINO/A,
coOnpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooumsv npumepvl TPUMEHEHUS
CBETOJMO/IOB B OBITY U B TEXHUKE.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHMOCTH UHTEHCUBHOCTHU
U3JTyYEHUs] CBETOAMOAA OT CHJIBI
IIPOTEKAIOLIETO Yepe3 HEro TOKA.
Hccneoosamb 3aBUCUMOCTD
MHTEHCUBHOCTH M3JIy4Y€HHUS CBETOIMO/A
OT CWJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKA U UHMEPNPemupo8ams
NOJTyYEHHbBIE PE3YJIbTAThI.

Cmpoums TpaduK 3aBUCUMOCTH
MHTEHCUBHOCTH M3JIy4€HHUsI CBETOMO0/1A
OT CHJIBbI TPOTEKAIOLIETrO YEPE3 HETO

TOKa (C y4eTOM abCOTIOTHBIX
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3.3.

HaGmonenue

30U PaTETbHOCTH
BHYTPEHHETO
dororddexTa kK qHHE

BOJIHBI CBE€TAa

(MpaKkTHKYM)

CseToanon, MTHTEHCUBHOCTD
U3Ty4deHusl, POTOH, IIEKTPOH.
OHeprus U UMIyINbC (HOTOHA.
dotodddext. 3aKOHBI
dbotordpdekra. YpaBHeHUe
Ditnreiina 115 Gotodddexra.

«Kpacnas rpanuna» dpororddexra

IIOTPELIHOCTEN U3MEPSAEMBIX
(U3HUECKUX BETUYMH).

Ilpumensmo npaBUIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JApyra.

Onpeodensimeb XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTHU U3Ty4EHUS CBETOANO/IA
OT CHJIBI TPOTEKAIOIIETO Yepe3 HETO
TOKa.

Hcnonvzoeams CBETOANO, JTIOKCMETP
(w1 cMapTdhOH ¢ TaTINKOM
OCBEIIIEHHOCTH ), JIJA0OpaTOPHBII OJIOK
NUTaHUs (MM UICTOYHUK MTOCTOSTHHOTO
HaAMPsDKCHUS, PeOCTaT U MYJIbTUMET))
Onepuposamb NOHAMUAMU: CBETOAUO],
p-n-TIEPEXO]I, IMEKTPOH, JIbIPKa, (DOTOH,
WHTEHCUBHOCTH U3Ty4CHUS,
dotorddexT (BHEIIHUIA 1 BHYTPSHHUH),
(hOTOTOK, «KpacHasi TPAaHUIIA»
dbotorpdekra.

Ymems 0OBACHATH B YIPOIIIECHHOM BHUIE

MIPUHIIHAT JIEUCTBUS CBETOIMO/IA,
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(dbopMynrpoBaTh 3aK0HBI (HOTOIPdEKTA,
3aMMUChIBaTh YPaBHEHUE DUHILITEHHA
st poroaddexra u popmyiny

JUTSL «KpacHOM rpaHuiib» hotodddekra,
coOUpaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUMEHEHUS
CBETOJMOJIOB B OBITY U B TEXHUKE.
Ipumensmo 3aKoHBI PoTOdPdeEKTa,
ypaBHEHHE DUHILITEHHA

st poroaddekra, popmyny

JUTSL «KpacHOM rpanuiibl» hotodrddekra.
Dopmynuposams TUNIOTEY

00 yCIIOBUSAX BOZHUKHOBEHUS
BHyTpeHHero GotodddexTa

IpU MaJCHUH Ha CBETOUO/]] CBETOBBIX
BOJIH Pa3HOM JJIHBI.

Hccneoosams siBICHHE BOZHUKHOBEHUS
(OTOTOKA B OCBEIIAEMOM CBETOAHMO/IE,
W3Y4YUB 3aBUCUMOCTb CUJIbI (POTOTOKA

B OCBELIAEMOM CBETO/IHO/IE

OT HaNpsKEHUS Ha IPYTOM CBETOJIUOJIE,
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Hroro no pazneny
OBHIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34

BBITIOJIHSIIOIIEM POJIb UCTOYHUKA CBETA
U UHmMepnpemuposams NOTy4YEeHHbIE
pE3yIbTaTHI.

Onpedensamsb yCIOBHUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIIAEMOM CBETOIUO/IC
(TOK BO3HUKAET TOJIBKO MPU OCBELIEHUU
€ro CBETOIMOJIOM C JIJIMHOMN BOJIHBI,
MEHBIIIEN WU PAaBHOW JJIMHE BOJIHBI,

Ha KOTOPYIO PAaCCUUTAH OCBEIIAEMBbII
CBETOJIUO/).

Hcnonvzoeams CBETOOUOABI PA3HBIX
IIBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
71a00opaTopHbIN 070K MUTAHUS,
MYJIbTUMETP.

Pewams 3anaun Ha poTodPpdexT
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