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HOACHUTEJIbBHAA 3AIIMCKA

Pabouas mporpamma yuyeOHOro kypca «®Pu3nueckuil skcmpecc» (maiee —
nporpamma) paspaboTaHa B COOTBETCTBUM C TpeOOBaHUAMHU (eaepaibHOro
roCy/IapCTBEHHOI'0 00pa30BaTENBLHOIO CTaHAapTa CpeaHero ooOiero oOpa3oBaHUA
(manee — ®IrOC COO) [1, 2] u HampaBieHa Ha OpPraHHM3AIMI0 OOYYCHHS B
buU3HKO-MaTeMaTHYECKOM Tpoduiie B COOTBETCTBUU C TpeOOBaHUIMU (heaepaibHON
o0OpasoBaTenbHOM IIporpaMMel cpegaHero oodmiero oopasosanus (GOIT COO) [3].

Peanuzanust mporpaMMbl MOKET COACHCTBOBATH JOCTHKEHHUIO 00YJYAIOIIMMHUCS
IJIaHupyeMbiX  pe3yibraToB  ocBoeHusa DOII COQO, pa3BUTHIO JTHUYHOCTH
oOyyaromuxcs, (HOPMUPOBAHUIO M YAOBJIECTBOPEHUIO HMX COIMAJIBHO 3HAYHMMBIX
MHTEPECOB U MOTPEOHOCTEH.

[Iporpamma yueOHOro kypca «@U3MUECKHI 3KCIpecc» MpeAHa3HadeHa s
peanmzanuu B 10-11 kitaccax v HampaBiieHa HA  JOCTHXKEHHUE  COOTBETCTBYIOLIUX
pE3YyIbTATOB, chopMyIMpOBaHHBIX B (emepanpbHO pabodeld mporpaMme IMo
yueOHOMY npeamety «Puznkay (yriyOJeHHbI YPOBEHB).

[Tpu n3ydeHnn GU3MKA HA YIITYOJICHHOM YPOBHE peai3alIiis STUX MPUHIIUIIOB
0asupyercss Ha HCIOJIB30BAHUU CAMOCTOATEIHHOTO0 YYEHHMYECKOTO JKCIEPHUMEHTA,
BKJTIOYAIOIIETO, B TOM 4YHCIe, padoThl (pu3mdeckoro mpakTtukyma. [lpm sToM mop
paboTamMu MpakTUKyMa TOHUMAETCS CaMOCTOSITEIIbHOE WCCIEA0BaHNe, KOTOpOe
MIPOBOJMUTCS TI0O PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOro0 BHJAa O€3 IOIIaroBOU
WHCTPYKIUU. B pe3ynprare oOecrieynBaeTcsi OBIAICHHE 00YUYaIOMUMHUCT YMEHUSIMU
MIPOBOJUTH TIPSIMBbIE U KOCBEHHBIE U3MEPEHUS, UCCIIEIOBATh B3aUMHBIC 3aBUCUMOCTH
IBYX (DM3WYECKUX BEITUYMH M OCYIIECTBJISATH TIOCTAHOBKY OTBITOB TIO TIPOBEPKE
NpeIIoKEHHBIX TUIIOTE3. Bce 3TO cmocoOCTBYET MOCTHIKEHUIO OJHON M3 OCHOBHBIX
nenel u3ydeHus (PU3MKU Ha YpOBHE CpeHEro o0Iero oOpa3oBaHUs — OBJIAJICHUIO
OOy4YaIOIIUMHUCS METOJaMU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEACHMUS
(bU3HUECKUX IKCIIEPUMEHTOB, aHaJN3a U UHTEpIpeTalui HHPOpMaIIMU, OPEIeICHHUS

AOCTOBCPHOCTH ITIOJYYCHHOI'O pC3yJibTarta.

AKTyaHBHOCTB pcain3alun IIaHHOI}JI mporpaMmsel  OIIpCACIIACTCA TCEM, YTO
€c OCBOCHHC ITO3BOJIACT O6y‘IaIOHlI/IMCH Ha IMIPAaKTHUKEC O3HAaKOMMUTHCA C
Ppa3iIn4YHbIMHU CI)I/ISI/ILIGCKI/IMI/I ABJICHUAMM, ISKCIICPUMCHTAJIBHO H3Y4YHUTH PA3JIUYHBLIC
(1)I/I3I/ILI€CKI/I€ 3aKOHOMCPHOCTH, YTJIY6I/ITI> CBOU TCOPCTHUYCCKUC 3HAHUS, PA3BUTH
HUMCIOIIHUECA H HpI/IO6peCTI/I HOBBIC IMPAKTHUYCCKUC YMCHHA W HABBIKHM B obnacTu

IJIAaHUPOBAHUA, IIOATOTOBKH, IMPOBCACHUA, aHAJIN3a U MHTCPIIPCTAIINN (1)I/I3I/I"I€CKOFO
3



HKCIIEPUMEHTA.

[Iporpamma naer oOydarOIIMMCS BO3MOYKHOCTh MHPHUOOPECTH NPAKTUUECKUN
OTBIT PabOTHI C TAOOPATOPHBIM 00OPYIOBAHUEM, OBJIAJIETh KOHKPETHBIMU TPUEMaAMH
HCCIIEIOBATENILCKON  NIEATENhHOCTH HAYMHAIOMIETO  (PU3MKa-dIKCIIEPHUMEHTATOpA,
c(hopMUpPOBATH HABBIKK OLIEHKH MOTPEIIHOCTEH pe3yabTaTOB U3MEPEHUS PU3NIECKUX
BenMuuH. Peanmm3amuss mporpamMMmbl  CO3[AeT  YCIOBUS I (popMHpOBaHWUS
y 00y4aromiuxcsi HeCTaHIaPTHOTO KPEaTUBHOTO MBIIIJIEHUS, COACHCTBYET Pa3BUTHIO
UHAMBUIYAIIBHOCTH  CY)XIEHUH,  (QOPMHpPOBaHUIO  KYyJIbTypbl  OOOCHOBaHWUS
COOCTBEHHOT'O MHEHUS M1 CBOOOIBI €T'0 BBIPAKEHHUS.

[Tporpamma mpecnenyeT HE TOJIbKO 00Opa3oBaTeNbHbIE, HO U BOCIIMTATEIbHbBIC
[[EJIA, TIOCKOJIBKY COOTBETCTBYET HJEE DKOJOTH3allMd W HAeC TNPUKIATHON
HANpPaBIEHHOCTH, KOTOpbIE, B YHWCJIE APYTUX HUACH, TMOJOXKEHBI B OCHOBY Kypca

¢busuku, nzygaemoro Ha crynenu COO.

BapuaunTtsl peajim3anuy nporpamMmsl 4 (popMbl IPOBeICHUSA 3aHATHI

Peanuzanust mnporpammbl NpeAnoyiiaraeT COYETaHHWE pa3iuyHbBIX  (opm
IpyNIoBoil paboThl (CayllaHUE JIEKIHM, JUCKYCCHUS, MOHTaX 3KCHEPUMEHTAIbHbIX
YCTaHOBOK, NPOBe/IeHNE (PU3NUECKIX U3MEPEHUN T10]] PyKOBOCTBOM IPEToaaBaTes)
U UHAUBUAYAIbHOM pPaOOThl (BBIIOJIHEHHE CAMOCTOSTENIBbHBIX padoT W padoT
MpaKTUKyMa, 0OpaboTKa M MHTEpIpeTanusi pe3ynbTaToB (U3UUYECKUX H3MEpPEHU).
Hcnonb3oBanue Takux GopM padboThI MOMOraeT pa3BUBaTh y 00YYAIOMIUXCS, C OJJHOM
CTOPOHBI, HaBBIKM BOCHPHUATUS HOBOM HH(OpMAlLMKU MpU pa3IudHbIX (opMmax
€e MoAayu, a C APYrol CTOPOHBI — aKTUBHOCTb, CAMOCTOATEIBHOCT U TBOPYECKOE
Haya’o.

[Tporpamma Kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX IIPEyCMOTPEHBI
Takue Gopmbl paboT, KaK JIEKIIMH, CAMOCTOSATENbHbIE PA0OTHI U pabOThl MPAKTUKYMA.
B xonme camocTosTenbHBIX paboT OOydyaromuecs Moj] KOHTPOJIEM MpenojaBaTess
3aKpEIUISIOT HOBbIE 3HAHUS, OTPaOaTHIBAIOT OIPE/IEICHHbIC YMEHUS U HaBBIKH. PaOboThI
OPaKTUKyMa  MOAPa3yMEBAalOT  CAMOCTOATEIbHOE  peIIeHHEe  O0Yy4aroUIMMHUCS
HKCIIEPUMEHTAIBHBIX (PU3MUECKHX 3a/1a4. TeMaTnka padoT NpakTUKyMa U MOPSIIOK MX
CJIEZIOBAHUSI COOTBETCTBYIOT CTPYKTYpPE TEMATUYECKOIrO IIAaHMPOBAaHUS (ereparbHON
paboueii mporpaMmebl Mo yueOHOMY npeamery «Puznkay (yriyOaeHHbIH YPOBEHB ).

[TporpamMma paccunTaHa Ha peaju3alli0 B TEUEHHUE ABYX JIET OOydeHHUs B
10-11 kmaccax mpu MpOBENCHUM 3aHATHI OJWH pa3 B HEJENI0 00beMOM | yac Kaxoe.

ITo YCMOTPCHHUIO YUHUTCII MOPAJOK CICAOBAHUA 3aHITUH MOJKET OBIThH HU3MCHCH, a
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HEKOTOPbIE€ MOT'YT OBITh UCKITIOYCHBI.

Jlommyckaercst peaau3aius 4acTu IporpaMMbl B TEUEHHE OJJHOTO Y4eOHOro rojia —
it o0y4aromuxcst Toibko 10-ro mim Tombko 11-ro kmacca. OmHAKO B 9TOM cliydae
npu padore ¢ odywaromumucsa 11-ro kimacca peKOMEHIyeTCsl HAaUMHATh W3JI0KEHHE
y4eOHOro Marepuana C TpOBEJICHUS 3aHATUN, HaIMpaBICHHBIX HAa OCBOCHUE
00y4YarOIIMMKCS OCHOBHBIX ITPUEMOB U METOJIOB 00PaOOTKU PE3yIbTaTOB (PU3UUECKUX
M3MEPEHU W OICHKH morpemHocTei. J[ins sTtoro pekomenmyercs: 1) mpoBecTH B
kiacce 3aHsaTug Ne 1, Noe 3 u Ne 5 u3 mporpammel 10-ro knacca; 2) 3agath Ha JI0M
BbIToTHeHHE 3aMaanid Ne 2, No 4 i Ne 6 u3 mporpammsl 10-ro kinacca; 3) B JaJibHEHTIIEM
cienoBaTh nporpamMMe 11-ro kiacca, UCKIIFOUMB U3 HEE, 10 YCMOTPEHHUIO YUYUTEIS,
Kakue-Iu0o Tpu 3aHATHs (Harpumep, Ne 16, Ne 17, Ne 18).

Pan pabGor mnpakTtukyma (Ha YCMOTPEHHE YUMUTENsl) MOXKET ObITh 3aJaH
oOydJaImMuMcsi Ha JOM [UJIi CaMOCTOSATENBHOI'O BBIMIOJIHEHHUSI C TOCIEAYIOIIUM

KOHTPOJIEM U 06CY)K,ZICHI/I€M IMOJIYUYCHHBIX PC3YJIbTATOB.

B3aumocBsa3s ¢ QpenepajbHoi padoueil nporpaMMoil BOCIUTAHUS
[Iporpamma pa3zpaboTaHa ¢ ydeToM pekoMeHaaui denepanbHol pabdoyeit
MIPOrpPaMMbI BOCITUTAHUSA. B 94aCTHOCTH, OHAa YUHUTHIBAET TICUXOJIOTO-TIEAArOTHUECKHEC

OCOOCHHOCTH COOTBCTCTBYIOIHeﬁ BOSp&CTHOﬁ KaTCropuun 06yqafoumxc;1.

[IporpaMMa COOTBETCTBYET TaKUM LEJNSIM  BOCIHUTaHUS  OOYYarOIIUXCS,
KAaK pa3BUTHUE JIMYHOCTH, CO3JAHUE YCIOBUH I CAMOOIIPEAEIEHUS U COUUAIA3ALINN.
[IporpamMmma  COAECHCTBYET PpEIICHUIO  CIHEAYIOMMX 3aJad  BOCIMUTAHHUS
0oOy4alolUXCsl: YCBOGHHE 3HAHWM, HOPM, JyXOBHO-HPABCTBEHHBIX IEHHOCTEH,
TpaauIuii, KOTOPbIE BBIPAOOTANIO pOCCHIICKOE 00IIeCTBO; (HOPMUPOBAHHE U PA3BUTHE
JUYHOCTHBIX  OTHOLIEHWH K OTUM  HOpPMaMm, IIEHHOCTSAM; MPUOOpETeHUE
COOTBETCTBYIOILIET0 3TUM HOPMaM, LICHHOCTSAM, TPAJULUSAM COLUUOKYJIbTYPHOT'O OIIbITA
NOBEJICHUS, OOILIEHUS,, MEXJIMYHOCTHBIX M COLUAIbHBIX OTHOIICHUN, MPUMEHEHHUS
NOJYYEHHBIX  3HAHUN;  JOCTMKEHHE  JIMYHOCTHBIX  PE3YJIbTaTOB  OCBOCHMS
o0mreo0pa3zoBaTensHOM mporpaMmel 1o gusuke B coorBercTBrn ¢ PI'OC COO.
[IporpamMma COOTBETCTBYET CIAEAYIOIIUM OCHOBHBIM HAITPABJICHUSAM BOCIIUTAHUS.
1) TpynoBoe BOCIUTaHHE — BOCIUTAHWE YBAXKCHUS K TPYAY, TPYASIIUMCS,
pe3ynbratam Tpyna (CBOEro M JApPYrux Jlojed), OpUEHTalusi Ha TPYAOBYIO
NEeATENbHOCTb, MOJIyYEHHE npodeccuu, JUYHOCTHOE CaMOBBIpaYKEHUE
B IPOAYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyA€ B POCCUHCKOM OOIIECTBE,
JOCTUKEHUE BBIJIAIOMIMXCA PE3YJIbTaTOB B MPO(EecCHOHATBHON N1eATETbHOCTH.
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[leneBbIME OpHEHTHpAMU SBISIOTCSA: (POPMUPOBAHME OCO3HAHHOM TOTOBHOCTHU K
MOJIYYCHUIO MPO(PECCHOHATLHOIO 00pa30BaHUsl, HENPEPHIBHOMY OOpa30BaHUIO B
TEUCHHE XHU3HU KaK YCIOBUIO YCHEIIHOM NpOoQecCHOHAIbHON M OOIIECTBEHHOM
NESTENbHOCTH; TMOHMMaHHE cHelupuKu camooOpa3oBaHusi U MNpodhecCHuOHATbHON
CaMOIIOATOTOBKM B WH(OPMAIIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOIIEeCTBeE,
TOTOBHOCTH YUYHUTHCS i TPYJIUTHCSA B COBPEMEHHOM OOIIIECTBE; OPUEHTUPOBAHHOCTH Ha
OCO3HAHHBIA BBIOOp cdepbl NpodhecCCHOHANBHOM TPYAOBOW  JEATEILHOCTU B
POCCHIICKOM OOIIIECTBE C YYETOM JIMYHBIX KU3HCHHBIX TUIAHOB, TOTPEOHOCTEH CBOEH
CEMBbH, OOIIIECTBA.

2) DKOJOrMYecKoe BOCIUTaHHE — (OPMUPOBAHUE IKOJOTHUECKOH KYIbTYPHI,
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOIICHUS K TPUPOJIE, OKPYKAIOIIEH cpelie Ha OCHOBE
POCCHIMCKUX TPAAUIIMOHHBIX JTyXOBHBIX IIEHHOCTEH, HABBIKOB OXPaHbBI, 3allUTHI,
BOCCTAHOBJICHUS TPUPOJIbI, OKpyKarolieh cpenbl. [{eneBbiM OpUEHTUPOM SIBIISETCS
OCO3HAaHHE HEOOXOJUMOCTH MPUMEHEHHUS 3HAHUSI €CTECTBEHHBIX U COLMAIbHBIX HAYK
JUISE  pa3yMHOT0, OEpeXIMBOTO0 TMPUPOJIONIOIB30BAHUS B OBITY, OOIIECTBEHHOM
MPOCTPAHCTBE.

3) LIeHHOCTH HAYYHOTO MTO3HAHKS — BOCIIMTAHUE CTPEMJICHUS K MIO3HAHHIO CeOsI

n Ipyrux n}oneﬁ, npupoabl " O6III€CTB8_, K IOJY4YCHHUIO 3HaHHﬁ, Ka4E€CTBCHHOI'O

o0pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH.
[{eeBBIMH OpUEHTHUPAMH SBJISAIOTCS: (OPMHUPOBAHUE JEATEIHHO BBIPAKCHHOTO
MO3HABaTENILHOTO HHTEpeca B 00MacTh (U3MKA C YUYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEM, JOCTIKEHUM; MOyYeHUE MPEJCTABICHUN O COBPEMEHHOM Hay4YHOU
KapTUHE MHUpa, O JOCTIKCHHUSX HAYKH W TEXHUKH, O 3HAYCHUU HAYKU B KU3HU
poccuiickoro obmiecTsa, 00eCeYeHUr ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB
KPUTUYECKOTO MBIIUICHHS, OIPEACICHUS JTOCTOBEPHONW HAy4YHOW HWH(POpPMAIUHA U
KPUTUKH aHTUHAYYHBIX TIPEJCTABICHUHN; pa3BUTHEC U TPUMCHCHHE HaBBIKOB
HAOJIOZICHNs, HAKOIUIEHUs] M CHUCTeMaTu3alui (PakToB, OCMBICICHUS ONbITa B

CCTCCTBGHHO'H&Y‘IHOﬁ obnacTu ITO3HaHM, HCCJICA0BATEIbCKOM JIEATEIbHOCTH.



COAEPKAHUE YYEBHOI'O KYPCA

«Du3nYeCcKuil IKCIpecc»

10 KUIIACC

3anstue 1. [lorpemHocTH B IKCIIEPUMEHTE

Jekyua «llorpemHocty mnpsMbIX u3MepeHui»y. OOcyxnaercss mpupoaa
BO3HUKHOBEHUS MOTPEUIHOCTEN, METOIBI UX MUHUMU3ALMU U OLICHKHU.

Jexkuyua «I1orpeiHOCTH KOCBEHHBIX H3MepeHui». OOCYyX AaroTCs METOIbI
Y TIPUEMBI OLIEHKH MTOIPEMTHOCTEN KOCBEHHBIX U3MEPEHUM.

HUcnonvzyemvie mamepuanwi: [4], gacts 1,

3ansTue 2. OueHKa NMOTrPelIHOCTEeH MPSAMbIX U KOCBEHHbIX M3MepPeHMii
Camocmoamensnan padoma «O1eHKA NOTPEITHOCTEN KOCBEHHBIX U3MEPEHUI

I10 pE3yJjibTaTaM IIPSAMBIX H3M€p€HPII71)>.

3ansatue 3.  Ycpeanenue — u3Mmepenmii.  CiyvaiiHasih ~ NMOTPeNIHOCTD.
Kunemaruueckue uzmepeHus

Jexyua «CiyqaliHple IOTPEIIHOCTHY. B COOTBETCTBUM C YPOBHEM MOJATOTOBKU
O0yYarOIINXCA ¥ JOCTYITHBIM 000PY/IOBAaHUEM MOKET OBITh MTPOBE/ICHA OfHA U3 JABYX
paboT MpakTUKyMa.

Ilpakmuxym Ne 1

3aoanue. Ornpenenure ¢ MaKCUMaJIbHOW TOYHOCTBIO CPEIHIO CKOPOCTh
JIBUKEHUS 3€PHBIIIKA MIIIeHA B OYTHIIKE C BOJOM.

Obopyodosanue. 1limeHo, HaNoJHEHHass BOJOM IUIACTUKOBash  OyThLIKA
C OTPE3aHHBIM TOPJIBIIIIKOM, CEKYHIOMEP, JIMHEHKA.

Kpamkoe onucanue pewenus. ITlpoBomautcs cepusi OSKCIEPUMEHTOB IO
M3MEPEHHUIO C TIOMOIIBI0 CEKYHIOMEpa BPEMEHH MTPOXOXKICHUS 3€PHBIIIKOM IIIICHA B
TOJIIIIE BOJBI HEKOTOPOTO (PUKCUPOBAHHOTO PACCTOSHHS BIOJIb BEPTHKAIM.
Boruncnsiercst  cpegHee BpeMsl  IBIDKEHHS 3€peH. PaccuuThiBaeTcsi  CpemHsis
YCTAaHOBHBIIASICS CKOPOCTh 3TOr0 ABMKEHUsI. OILIEHUBAETCS TOTPEIIHOCTb.

Onucanue cxoocell pabomvl NPAKmMuKymda: BCEPOCCUHCKasl OJIUMIIMaia

IIKOJIBHUKOB MO (pu3uKe, peruoHanbHbli 3Tan 2023 r., 3anavya «[lmeHo u BA3KOCThY

[9, 10].



Ilpaxmukym Ne 2

3aoanue. Cobepute yCTaHOBKY HJi 3allyCKa IIApUKa B IOJIET C HEKOTOPOH
BBICOTHI C (DMKCHUPOBAHHOW TOPU3OHTAIBHOM HauadbHON CKOpOCThIO. Mccnemyiite
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU3OHTAIILHOM KOOpAWHAT IIapuKa HpH IOJETE.
Omnpenenure CKOPOCTh HIapUKa B HAYaJIe MOJIETA.

Obopyoosanue. CTaapbHOM IIAPUK, IIYCKOBOE YCTPOWUCTBO  (OTPE30K
ATFOMUHUEBOTO MPOQUIs, MATHUT HEOJMMOBBIH, J1BAa CTABHBIX IIAPUKa), MITATUB C
JanKkou U MyToii, MaJISipHBINA CKOTY, pyJieTKa, KOMUpOBalibHas Oymara.

Kpamxoe onucanue pewenus. OcyiectBisiercs cOOpKa MyCKOBOM YCTaHOBKH.
[IpoBoaUTCS cepusi IKCHEPUMEHTOB MO 3aIlyCKy IIapUKa B TOJIET U H3MEPEHUIO
KOOPJAMHAT MaJIeHUsI IIapUKa OTHOCUTEIBHO TOUKHU cOpoca. [1o momydeHHbIM JaHHBIM
paccUuThIBAE€TCS HAYaJIbHAasi CKOPOCTH IMOJIETa MIapHKa.

Onucanue cxooiceti pabomvl NpaKmMuKyma: MEXKIYHAPOAHAS OJUMIIMAJA 110

sKcriepuMeHTanbHON Gusuke 2021 r., 3amaga «[Tymkay [11].

3anarue 4. IIpocreiimne reomeTpuiecKkne M3MepeHUs

Ipakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIMHY IPOBOJIOKH
Y BHEITHUIN IUaMETp UIJIbI, TUIOIA b HAPUCOBAHHOM Ha JTucTe Oymaru purypsl, 00beM
Opycka. O1eHuTe MOrpenrHoCTH.

Obopydosanue. IlpoBonoka, urjia or mmnpuia (CO CTOYECHHBIM OCTPHUEM),
n300pakeHrne (GUTyphl CIOKHOW (OpMBI Ha Pa3IMHOBAHHOW KBajgpaTamu Oymare,
JIEPEBSIHHBIN OpPYCOK, TUHEHKA, ITAaHT CHIIUPKYJIb.

Kpamxkoe onucanue pewenus. I1poBoasTCd M3MEpPEHUs TONIIUHBI TPOBOJIOKU
MeTonoM psaoB. I[IpoBoauTcs U3MepeHne AuaMeTpa Uribl METOJOM MPOKATHIBAHUSI.
[IpoBoauTcs u3mMepeHue wiomaau Gurypsl METOJIOM TOJICUETa TUIOMIAIU 10 KJIETKaM
CETKU M3BecTHOro mara. [IpoBoautcsa usmepenue rabaputoB Opycka U BBIYHCIICHUE
ero oObema. OlleHUBAaEeTCs TOTPEIIHOCTh H3MEPEHHbIX BeNWYMH. IIpoBomutcs

IMPOBCPKA MPABUIbHOCTHU UBMCPCHUA AUaAMETPa HUI'JIbI C IIOMOIIBIO HITAHTCHIUPKYJIA.

3anaTue 5. I'paduku 3KcnepuMeHTANBbHBIX 3aBuUcUMoOcTell. I'paduueckasn
00padoTKa JTaHHBIX
Jekyua «Odopmienne TpadUKOB OSKCICPUMEHTATBHBIX — 3aBHUCHUMOCTEH.

I'paduueckas 06pabOTKa TAHHBIX .



OOcyxaaroTcss OCHOBHBIE TpaBmia OGOpPMIICHHS TpapUKOB 3aBUCUMOCTEH
(bU3HYeCKUX BETUYUH APYT OT APYTa.

Camocmoamenvnan paooma <« IloctpoeHrne rTpaduKOB B COOTBETCTBHUH C
M3YYCHHBIMH MPABWJIAMH C UCTIOJIb30BAaHUEM TOTOBBIX TAOJHII C TAHHBIMI.

Hcnonvsyemvie mamepuanvl. Metoanueckue pexkomenaanuu LleHTpanbHoit
MPEIMETHO-METOIMYECKOW KOMHCCHH TI0 OIICHMBAHUIO OGOpMIICHUS TpapUKOB HA

MPAKTHYECKUX TYpaxX BCEPOCCUICKOM OJMMITHA/IBI ITKOJBHUKOB 10 (usuke [12].

3ansitue 6. O0padoTKa HeJMHEHHBIX 3aBHCUMOCTEH: JHHeaApu3alus, MOACYET
IUIOIIAAU Mo rpaguKoM, NOCTPOEHHE KacaTeJbHbIX K rpadguky

Jexkuyusa «JIluneapuszanus OSKCIEPUMEHTANBHBIX 3aBUCHUMOCTEM W Apyrue
rpadudeckue criocoObl 00pabOTKU JaHHBIX».

OOcyxnaeTrcss  METOA  3aMEHbl  IEPEMEHHbIX  IpH  JIMHEApU3aluu
AKCIIEPUMEHTAIBHBIX 3aBUCUMOCTEH. OOcyxnaerca (pU3MUEeCKUil CMBICH ILIOLIAAN

1oJ1 rpaMKOM M YriioBOro Ko3(ppuuueHTta KkacareabHON K rpaduky.

3ansitue 7. HW3MepeHue 3aBHCHMOCTH KOOPAMHATHI TPAHUIBI 00JACTH
HAMOKAaHUS OT BpeMeHU. JInHeapu3anus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BolpexbTe U3 OyMaKHOU can(eTku JeHTy JuIMHOW 30 ¢M U IIMPUHOU
2—3 cM. OnycTuTe KoHell 0yMa)KHOM JIGHTHI B BOAY U BKIIIOUHUTE CeKyHaoMep. M3yunre
3aBUCUMOCTh KOOPJMHATHI TPAHUIIBI 00JIACTH, MPOMUTABIIEHCS BOJOM, OT BPEMEHH.
Omnpeznenure xapakTep 3TOU 3aBUCUMOCTH.

Obopyoosanue. Cekynnomep, OymaxkHbie caliperku, pynerka, yamka [lerpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT MO H3YYCHHUIO JIBHXKEHUS
rpaHullbl HaMOKaHUsI OymakHo# canderku. Vcnonp3yeTcs: 3aMeHa mepeMeHHBIX IS
JMHEapU3allid 3aBUCHUMOCTH M TOCTPOCHMSI JMHEHHOro rpaduka, KOTOPHIHA
BITOCIICZICTBUH TO3BOJISIET CYIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomsl npaxkmuxyma: [5], 3amaua Ne 32 «Hamokanue

TKaHHN».

3ansiTue 8. U3yuyeHue ynpyroro rucrepesuca
Ilpakmuxym
3aoanue. 3akpenuTe C TOMOIIBIO 3a)KUMa TMHEHKY Ha cTose. [IpoaeHbTe myKKy

3aKMMa B KOJIBIIO OaAHKOBCKOH PE3HUHKHU. 3aH€HI/ITC KPHOYKOM IWHaAMOMCTpa KOJbIO
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pe3uHku. M3MepbTe 3aBHCUMOCTH JJIMHBI PE3UHKU OT PACTITHBAIOLICH CHIBI HpPH
Harpyske (pacTsbkeHuu) u pasrpyske. [IpoBenure usmepenus ¢ marom B 0,5 H, npu
KaXJIoM u3MepeHun nenanrte 3anaepxkky B 30 c. Iloctpoiite rpaduk m3mepeHHOU
3aBUCUMOCTH, oOnumuTe ee xapakrep. Crenante NPEANONOXKEHUS O MPUYMHAX
HaOII0/1aeMOM 3aBUCUMOCTH. PaccumraiiTe, B Kakux mnpeaenax JISKHAT KodPOHUITUSHT
KECTKOCTH PE3MHOBOro Kouiblla. Vcronb3ysi MONydeHHbIE JNAaHHbBIE, PACCUMUTANTE,
KaKyI0 SHEPIrHUIO MOTJIOTHIIA PE3UHKA 332 BPEMS IPOBEACHUS U3MEPEHUM.

Obopyoosanue. Jluneiika, 3aXuM, TUHAMOMETpP C TpeaesnoM usMepenuit 5 H,
PE3UHOBOE KOJIBIO (pEe3UHKA /1J11 OAHKHOT), CEKYHAOMED.

Kpamxoe onucanue pewenus. BpIOIHAETCS ONBIT M0 U3YYEHUIO 3aBUCUMOCTH
CUJIbI YIIPYTOCTH PE3MHOBOIO KOJIbIIA OT €0 JJIMHBI IPU MTOCTETIEHHOM YBEJIMYEHUN U
pU TIOCTETICHHOM YMEHBIIICHUM pacTITUBaromiel cuibl. HaOmiomaercss sBiieHHe
yOpYyroro TrucTepe3uca. JIBe TMOJydeHHbIE SKCIEPUMEHTAIBHBIE 3aBHCUMOCTH

HaHOCATCS Ha ofuH rpaduk. [IpoBoanuTCcs aHAIN3 MONTYYEHHBIX PE3YIbTATOB.

3ansatue 9. HaxoxkaeHume Macchbl JHHEHKH M IINPHIA ¢ TOMOUIbIO
YPAaBHOBEHIMBAHUS pblyara

Ilpakmuxkym

3aoanue. Onpenennure ¢ MaKCUMaJIbHOW TOYHOCTBIO MaccCy IINPULA U Maccy
JIMHENKHU.

Obopyoosanue. Illnpuir oo6bemom 20 M1, TUHEHKA, CTaKaH C BOJOM.

Kpamkoe onucanue pewenus. K KOHIy TUHEWKH, KOTOpash UCIOIb3YETCS B
KaueCcTBE phluara, MoABEIIMBAETCS WIMpHUIl. M3mepsieTcs 3aBUCUMOCTh KOOPAWHATHI
TOYKH OTIOPHI YPABHOBEIIEHHOT'O phldara OT 00beMa BoibI B 1impuiie. [1o monydeHHbIM
JTAHHBIM OTIPEEIISIFOTCS Macca IIMPUIa U Macca JIMHEHKHU.

Onucanue cxodxceti pabomvl npaKmuKyma: peruoHAIbHBIN ATal OJTUMIIHAIBI UM.

JIx. K. Makcemna o ¢pusuke, 2014 ., 8 kinace, 3anada «HenecTpyKTUBHBIN aHATTH3.

3anstue 10. U3mepenne ko3ppuuMeHTa IHEPreTHYECKUX MOTEPh NMPH OTCKOKE
IIAPHKA OT MOBEPXHOCTH

Ilpakmuxym

3adanue. IlpoBenuTte ucCCieOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapuKa
1ocjie COyIapeHusi ¢ MOBEPXHOCThIO CTOJa OT BBICOTHI cOpoca. IIpoBenurte ombIT

IJIA ABYX THUIIOB IIApPUKOB. OHpG,ZIGJII/ITe XapaKTCp 3aBUCUMOCTH.
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Obopyoosanue. llapuk 1 HACTOJBHOTO TEHHUCA, PE3WHOBBIN IIAPUK
«TIOTIPBITYHY», PYJIETKA, MAISIPHBINA CKOTY.

Kpamkoe onucanue pewenus. 1IpoBOOWTCS ONBIT MO H3MEPEHHUIO BBICOTHI
OTCKOKA IIapyKa TOCJIE COYAapeHUsi C MOBEPXHOCTHIO T'OPU3OHTAIBHOIO CTOJNA B
3aBUCUMOCTH OT BBICOTBI cOpoca. MI3MepeHust mpoBoAsTCs AJiA ABYX THUIIOB HIAPHKOB.
JInsi pe3MHOBOro IMapuKa 3aBUCHUMOCTh SIBJISIETCS MPSAMOW MPONOPLHUOHAIBHOCTHIO,
JUIsl IIapUKa OT HACTOJIBHOTO TEHHMCA 3aBUCUMOCTh HE SBISETCS TAKOBOM.

OO6CyKaar0Tcs BO3MOKHBIE IPUYUHBI TIOJTYYEHHBIX PE3YJIbTaTOB.

3ansTue 11. OnpenesieHne TeNJ0eMKOCTH TBEP/0ro0 Teja
Ilpakmuxym
3aoanue. Onpenennure ¢ MAKCUMaJIbHON TOYHOCTHIO TEINIOEMKOCTh IPY3HUKa.
Obopyoosanue. I'py3uk maccoit 50 r, ctakan oo0bemom 0,2 J1 ¢ BOJ10i1 KOMHATHOM
TEeMIEpaTypbl, EMKOCTh C TOpAUYEH BOJOM, IBa TEPMOMETPA, CAT(PETKH, MOTHOC, HUTh.
Kpamkoe onucanue pewenus. ITpoBOAUTCS ONBIT IO U3MEPEHUIO TEIIIOEMKOCTH
rpy3uka METOAOM IIEpeHOca €ro U3 XOJOAHOW BOAbI B Topsuyio. OreHuBaercs
M3MEHEHUE TeMIIepaTypbl XOJIOAHONW BOJBI 32 CUET MOITYYEHHUS] KOJUYECTBA TEIUIOTHI

OT rOpsIYEro TPy3HKa.

3ansaTue 12. U3mepenune TemnepaTrypbl pyK 3KCIEPUMEHTATOPAa W JaBJIeHHS,
KOTOpPOEe MOT'YT CO31aTh €ro Jerkue

Ilpakmukym

3aoanue. 1) Onpenenure BHyYTpeHHee cedyeHue TpyOku. IlomcoenmHuTe K
mmpuily oobemom 20 M1 TpyOKyY C TOMEIIEHHOM B HEE Karuiel BOAbL. 3aKMUTE IITPHUIL
B JIQJOHAX W HAarpeBaiiTe ero TakuM oOpa3oM B TeueHue S5 MuHyT. M3mepbre
nepeMellleHe Kamiim 1o TpyOke. lMcnonb3ys MONMydYeHHbIE JaHHBIE, OLICHUTE
TeMIIepaTypy pyK 3KcnepuMmeHraropa. 2) JloxkauTech, Korja MIPHI] CHOBA IPUMET
KOMHATHYIO TeMmIiiepaTtypy. BayBas Bo3ayx B CBOOOJHBIN KOHEIL TPYOKH, U3MEPhTE
[IEpEMEILCHNE KaIUIM IPY MaKCUMaJIbHOM JaBJICHUH BO3/1yXa, CO3JaBA€MOM Ha KOHILIE
TpyOku. Mcnonb3yst mosydeHHbIE JaHHbIE, OLIEHUTE JaBJICHUE, KOTOPOE MOT'YT CO3/1aTh
JIErKUE 3KCIIEPUMEHTATOPA.

Obopyoosanue. npuny oobemoM 20 mit, TpyOka OT MHGY3UOHHOW CUCTEMBI,

BO/JIa, JINHENKA, CEKYHIOMED.
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Kpamxkoe onucanue pewenus. 1) K mmpuiy odbemom 20 MII TTOACOSTUHSIETCS
TpyOKa Cc mMoMeIleHHOW B Hee Kariel Bojwl. LInpuly HarpeBaetcst pykamu, usmepsiercst
repeMeleHre Karu 1Mo Tpyoke. Ha ocHOBe MaHHBIX O CEUCHUH TPYOKH U 0ObeMe
BO3/lyXxa B WINPHUIE PACCUUTHIBACTCS TeMIlepaTypa pPyK DKCIEPUMEHTATOpA.
2) Hcnonws3ys Ty K€ YCTAHOBKY, SKCIEPHUMEHTATOP CO3/1a€T AaBJICHUE BHYTPH
cBOOOMHOrO KoHIa TpyOku. Karuist Boawl mepemerniaercs mno Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMELICHUM OIIEHMBAETCS JaBJIEHUE, KOTOPOE MOTYT CO3/aTh JIETKHE
AKCTIEPUMEHTATOPA.

Onucanue cxooicetl pabomel npakmuxkyma: 1) B3aKIIOYUTENBHBIA 3Tam
BCEPOCCUNCKON OIMMMMaIbl MKOILHUKOB, 2023 1., 10 kiacc, 3anaua «HaceIimeHHbIi

napy», myHKT Ne 1 [13, 14].

3ansaTue 13. IdppexTuBHbIN KOIPPUUHMEHT KECTKOCTH cucTeMbl. OnpenesieHue
moayas FOHra npoBosioku ¢ noMoubio0 peryara. Onpeaesnenue npeaesa ynpyrom
negopmannu

Ilpakmuxkym

3aodanue. Onpenennure ¢ MAaKCUMaIbHOM TOYHOCTBIO MOAY/b FOHIa MpoBOJIOKH.

Obopyoosanue. llTaTuB ¢ AByMS JanKaMu, MPOBOJIOKA, JUHEHKA JepeBsSHHAs
mmHOM 50 cM, rpy3sl Maccou mo S50 T, 1Ba KAHIEIAPCKUX 3aKUMA.

Kpamxoe onucanue pewenus. JInHelika NOABEIIMBAECTCS HA IPOBOJIOKE TAK,
YTOOBI MOJTYYUJICS CUIIBHO HEPABHOIUIEUUH phlyar. bavmkHUI K TOUKE MOABEca KOHELl
TOPU30HTAIBHOM JIMHEWKHU ONHUPAETCS CHU3Y Ha Jlanky mratuBa. K npyromy KoHIy
JMHEWKN TOJBEIIMBAIOTCA Tpy3bl. M3MepsieTcss 3aBUCHUMOCTh CMEIICHUS KOHIA
JIMHEWKH, K KOTOPOMY IOJBEIINBAOTCS I'PYy3bl, OT UX CyMMAapHOU Maccel. Ha ocHoBe
IIOJyYCHHBIX JAHHBIX U I'€OMETPUUYECKHUX IapaMEeTPOB YCTAaHOBKHM PACCUUTHIBACTCS
MoxayJib FOHra mpoBoOJIOKH.

Onucanue cxoxceii pabomot npaxmuxyma. [6], 3agada Ne 9.30.

3ansTue 14. U3mepenne ko3pPUUMEHTA OBEPXHOCTHOI0 HATAKEHU METOAOM
OTpbIBA

Ilpakmuxym

3aoanue. llpupymaiiTe cnoco0 HU3MEpPEHHsS CHJIbI, KOTOpPYHO TpeOyercs
INPUJIOKUTH K MPOBOJOYHONW paMKe JUIsl TOro, 4TOObI OTOpBAaTh €€ OT MOBEPXHOCTU
Boabl. [IpoBeauTe OSKCHEPUMEHT U OLEHUTE KOIPPHUIMEHT MOBEPXHOCTHOIO

HaTsKCHUS BOJIBI.
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Obopyoosanue. KioBeta mmpokas ¢ BOJIOH, MPOBOJIOKA, BECHI, HATb.

Kpamroe onucanue peuwtenusi. ITIpoBOIUTCS OMBIT 110 U3MEPEHHIO CHJIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TOBEPXHOCTH BOJBI MPHU Pa3IMYHBIX IEPUMETpPax PaMKH.
[TpoBoauTcs orieHKa Ko PHUITMEHTa TOBEPXHOCTHOT'O HATSIKCHUS BOJIBI.

Onucanue cxooiceil pabomol npaxmuxyma: [7], 3amaua Ne 331.

3ansatue 15. OmnpeneneHue TOYKHM POChl. 3HAKOMCTBO € 3JIEKTPHYECKHM
KOH/IEHCATOPOM

Ilpakmuxym Ne 1

3aoanue. OLIeHUTE BIAXKHOCTh BO3/IyXa B KOMHATE.

Obopyoosanue. IIpoOupka CTEKIIsIHHAs!, MAJICHbKHE KYCOUYKH JibJIa, TEPMOMETP,
Ta0IMIa 3aBUCUMOCTH JAaBJICHHS HACBIIIEHHOTO TIapa BOJIBI OT TEMITepPaTyphl.

Kpamxkoe onucanue pewenus. B npoOupky ¢ BOJOM MOCTENEHHO T00aBISIOT
KYCOUKH JIbJIa W JOXHUJAAIOTCS MOMEHTA BBICTYIUICHUS KaIelb POChI HA TIOBEPXHOCTH
npobupku. [lo MmomydeHHBIM JAaHHBIM O TEMIIEPAaType TOYKE POCHI C TMOMOIIBIO
Ta0NMUIBl 3aBUCUMOCTH [IaBJICHWS HACBHIIIEHHOTO TMapa BOJBI OT TeMIIepaTyphl
OTIPECINISIETCS] OTHOCUTENbHAS BJIAKHOCTD BO3/IyXa B KOMHATE.

Onucanue cxogcei pabomor npaxmuxyma: [8], rmaBa Ne 3, maGopaTopHas
pabora Ne 9.

Ilpaxmukym Ne 2

3adanue.  Ompenenure ¢  MaKCUMaJIbHOW  TOYHOCTHIO  OTHOIICHHE
AIIEKTPUIECKUX EMKOCTEH IBYX KOHICHCATOPOB.

Obopyoosanue. 1Ba  DIEKTPOJUTUYECKUX  KOHJEHCATOPA, BOJBTMETP,
Oarapeiika, COeIMHUTEIbHBIC TIPOBO/IA.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OMBIT 10 3apsIKe KOHAEHCATOpa OT
JIpYroro 3apaHee 3apsDKeHHOTo KOHAeHcaTopa. WM3mepsitoTcs HampsDKeHHsl Ha
KOHJIEHCAaTOopax M0 W Tocie moakitoueHuid. OIEHUBAETCS OTHOIICHHE EMKOCTEH
KOHJICHCATOPOB.

Onucanue cxoxceti pabomol npakmuxyma: [6], 3amaga Ne 10.22.

3ausTue 16. U3yuyenue npouecca pa3psiikiu KOHJAeHCATOPA

Ilpakmukym

3aoanue. I3yunte 3aBUCUMOCTb HANPSDKEHMSI HA KOHAEHCATOPE OT BPEMEHH
pu ero paspsnake. Onpenenure eMKOCTb KOHIEHCATOPA.

Obopyoosanue. DIEKTPOIUTHUECKUI KOHAEHCATOp, BOJBTMETP, Oarapeiika,

CCKYHIAOMCD, COCAMHUTCIIbHBIC IIPOBO/JIA.

13



Kpamxoe onucanue pewenus. TIpoBoguTCs HW3MEpPEHUE 3aBUCHMOCTH
HampsDKCHUS Ha paspspKaronieMcss KOHAeHcaTope OT BpeMmeHH. Jlemaercst oreHka
E€MKOCTH KOHJeHcaTtopa. B kadecTBe CONMPOTHBICHUS I Pa3psaKkH KOHAEHCaTopa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOIBTMETPA.

Onucanue cxooiceti pabomwur npaxkmuxyma: [5], 3amaua Ne 10 «M3ydenwue

cBeroguoaay (gactb No 1).

3ansTue 17. Onpenesienne yieJJbHOT0 CONPOTHBJIEHHS MaTePUAaJia MPOBOJIOKH

Ipaxkmuxkym

3aodanue. Onpenenure yaenbHOE CONPOTUBIECHUE MPOBOJIOKHU.

Obopyoosanue. JIBa mynpruMeTpa (B peKHUME BOJBTMETpPa M aMmIepMmeTpa),
COCIMHHUTENbHBIE MPOBOJA, OaTapeiika, 0Opa3Ibl MPOBOIOKH, JTUHEHKA, MUKPOMETD.

Kpamkoe onucanue pewenus. Viccnenmyemas TPOBOJIOKA COEIUHSACTCS
MOCTIEZIOBATENbHO C aMIepMETpPOM M MOJKIouyaercs K Oartapeiike. [lapamnensHo
Yy4acTKy MPOBOJIOKH MOAKIIOYAETCsl BONIbTMETP. 3 OTHOIIEHHS TOKa3aHUuii TpruOOpoB
pPacCUMTHIBACTCSA COMPOTUBIICHUE YJacTKa MPOBOJIOKH, MOCIE YEro M3MEPSIIOTCS €ro
reoMeTpuyeckue pasmepbl. M3 MONy4eHHBIX [JaHHBIX ONpENENseTcs YAEIbHOE
COIIPOTUBIICHUE MaTepHala, 13 KOTOPOro U3TOTOBJIEHA MTPOBOJIOKA.

Onucanue cxoxceii pabomsl npakmukyma: MexXIyHapoaHas OJIMMIHNAAa IO

sKcrepuMeHTaibHOM pusnke 2022 r., 3a1a4a «Majoe COlpOTUBIICHHUEY.

3ansaTue 18. HN3mepenue BOJIbT-aMIIEPHOM XapaKTePUCTUKH
NOJIyNIPOBOAHMKOBOI0 U0/

Ipakmuxkym

3aoanue. I3mepbTe 3aBUCUMOCTb CHJIBI TOKA, ITPOTEKAKOLIETO YEpe3 IUOJ, OT
M10J1aBa€MOTr0 Ha HETO HAMpsHKEHUs (B IpsIMOM M 00paTHOM HarpasieHun). [loctpoiite
rpaduK BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOA.

Obopyoosanue.  BonbTMeTp, ammepMeTp, COEIUHUTEIbHBIE  IPOBOJA,
MOJTYIIPOBOJTHUKOBBIN AMOJI, MAKETHAS TJIaTa, IEPEMEHHBIN PE3UCTOp, OaTaperka.

Kpamxoe onucanue pewenusa. IlpoBoautcs skcnepuMeHT no uzMepenuto BAX
JMO0JIa B TIPSIMOM M OOPaTHOM HaIlpaBJICHUH.

Onucanue cxoocei pabomor npaxmuxyma: [8], rmaBa Ne 4, nmaGopaTopHas

pabora Ne 9.
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11 KJIACC

3ansitue 1. OneHka BeJMYMHBI TOPU3O0HTAJBHOM COCTABJISIIONIE MATHUTHOM
HHAYKIUHM MATHUTHOTO MOJis1 3eMJin

Ipaxkmuxkym

3aoanue. OleHUTE MOJYJIb TOPU3OHTAIBLHOM COCTaBIAIONICH BEKTOpa
MAarHMTHOW UHIYKIIUM MAarHUTHOT'O MOJIs 3€MJIH.

Obopyodosanue. Komnac, conenoun (auamerp 10 cm, 150 BuUTKOB),
1ab0paTOPHBIN OJOK MUTaHUS, TPAHCTIOPTHP.

Kpamkoe onucanue pewenusn. IIpoBOAUTCS SKCIEPUMEHT IO OMpPEACICHUIO
MIPOCTPAHCTBEHHOM OPUEHTAIIMY BEKTOPA HHIYKIIMM MAarHUTHOTO TI0JISI, CO3/1aBa€MOT0
Ha OCH COJICHOMJIA TIPU CYIIEPIIO3UIIUH MAarHUTHOTO MOJIs 3€MJIM U MarHUTHOTO TIOJIS
COJICHOHU/IA, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKaxX cosieHouaa. 11o 3Toitl 3aBucuMoCTH
ONpPENENSIETCS. MOAYJIb TOPU3OHTAIBHOM COCTABIISIONIEH BEKTOpA MAarHUTHOMU
WHYKIIMY MAarHUTHOTO MOJIsT 3EMITH.

Onucanue cxooxceti pabomor npaxmuxyma.: [8], rnmaBa Ne 4, mabopatopHas
pabota Ne 12.

3anusitue 2. H3mepeHue 3aBUCHMMOCTH BeJIUYUHBI MATHUTHOW WHIYKIIUH
MATHUTHOI'O MOJI MATHUTA OT PACCTOSAHUS

Ilpakmuxym

3aoanue. VI3yunrte 3aBUCUMOCTh BETUYMHBI MATHUTHON WHAYKIIUU MAarHUTHOTO
MOJISL TIOCTOSSHHOTO MAarHuTa Ha €ro MNpOJOJIbHOW OCH CHUMMETPHM OT PaCCTOSIHUA
MEXKy IEHTPOM MAarHUTa U TOYKOW U3MEPEHUI.

Obopyoosanue.  CmapTdoH ¢  NPEAYCTAHOBIECHHBIM  MPOTPAMMHBIM
o0ecrieueHUEM JJisi U3MEPEHUSI BEIMYMHBI MArHUTHOTO MOJsA, UWIUHIPUYECKUMA
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamxoe onucanue pewenus. C moMoOIIbIO TaTYUKOB cMapTHOHA MTPOBOIUTCSA
MpsIMOE M3MEPEHUE BEIMYMHBI MAarHUTHOW WHAYKLIMM MAarHUTHOTO TOJS Ha OCH

MUIMHAPHUYICCKOI'O MarouTa B 3aBUCUMOCTH OT PaCCTOAHUA 10 HCTO.

3anstue 3. Had/ioneHne MarHuTHOT 0 rucTepesuca

Ilpakmukym

3aoanue. HamortaiiTe HECKOJbKO BHUTKOB H30JHPOBAHHOIO  IMPOBOJA
Ha UWJIMHJIPUYECKYIO 4YacTh JIAKW IITatuBa. llogHecuTe Topel Jankud OIU3KO K

MOJIOKEHHUIO JlaTYMKa MAarHUTHOro mojisg wmoOuiibHOro Ttenedona. Ilomaiite
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ANEKTPUYECKUII TOK B NpoBOA. M3MepbTe 3aBUCHMOCTh BEIMYMHBI WHAYKIIUH
MAarHuTHOI'O IIOJS Ha TOpPLE JAanKu OT CWIbl MPOTEKAIOLIEr0 4Yepe3 IPOBOJ TOKA.
JInsg  3TOro BHAYaJle MOBBIIAWTE 3HAYEHHUS CWIBl  IPOTEKAIOUIETO  TOKa
J10 MAKCUMAaJIbHO BO3MOYKHOI'O 3HAYEHMSI, a IOTOM ITOHMKANUTE 0 HYJIEBOI'O 3HAUEHUSI.
3aTeM CMEHUTE IOJIIPHOCTH IOAKIKOYEHUS MCTOYHHMKA TOKA U IIOBTOPHUTE OIIBIT.
[Toctpoiite rpaduk, ONUCHIBAOIINI 3aBUCUMOCTb BEIMYMHBl MATHUTHOW MHIYKIUU
Ha TOPIIE JIANKU OT CUJIBI IIPOTEKAIOLIEr0 Yepe3 MPOBOJ TOKA.

Obopyoosanue.  CmapT@oH C  TPEAYCTAHOBJICHHBIM  MPOTrPAMMHBIM
obecrieueHueM JJi1 W3MEpPEHUs BEIMYMHBI MAarHUTHOTO IOJIA, LITaTHB C JIBYMS
JanKaMH, OJHA W3 KOTOPBIX JIOJDKHA OBITh JKENE3HOM (WM JIpYyroil »Kejle3HbIi
CeplIeYHUK), J1a0OpaTOPHBIM HMCTOYHUK MNUTAHUSA, OJHOXKWIbHBIA H30JUPOBAHHBIN
IIPOBOJI, BBIIEP/KMUBAIOIINN MAKCUMAJIBHBIN TOK JJAOOPATOPHOI'O UCTOYHUKA MHUTAHUS.

Kpamxkoe onucanue pewienus. Jlanka mratuBa oOMaThIBaeTCs HECKOJIbKUMHU
BUTKaMU TOJICTOTO M30JIMPOBaHHOro mnposoja. C moMompl0 J1abopaTOPHOro
VCTOYHMKA MUTAHMS YEPE3 IMPOBOJ MPOIYCKAETCS MIEKTpUUECKUil Tok. CHavana TOK
IIPOITYCKAIOT B OJHOM HANpaBJICHUH C IOCTENEHHBIM YBEJIWYEHUEM CHJIBI TOKa U
€€  IOCIENYIOIIMM  yMEHBIIEHWEM, NOTOM  NPOLUENYPY  IOBTOPSIOT JUJIS
ITPOTUBONOJIOKHOIO HarpasiieHus Toka. [Ipu aTomM n3MepsieTcs BennurHa WHIYKIUN
MarHUTHOTO TOJI Ha TOpILIE JIAlKU IITaTUBAa C MOMOUIbI0O MOOWJIBHOrO TejedoHa.
Crpoutcs 3aBUCUMOCTb BEJIMYMHBI HMHAYKIWA MAarHUTHOTO TMOJs OT  CHJIbI
IPOTEKAIOLIEro yepe3 NpoBoJ Toka. OOCyxaaercs MoNydeHHbIN rpaduk U sBICHHUE

MAarauTHOI'O ruCTCpC3unca.

3anstue 4. U3yuyenune padoThl JJIEKTPOABUIATES U JMHAMO-MAIIMHBI (YacTh 1)

Jekuyua «3neKTpolBUraTeidb U AEKTporeHeparopy». OOCyx)aaeTcss UCTOpPHs
W300peTeHUsT  DJICKTPOABUTATENs] ¥ COBEPIICHCTBOBAHUS  €r0  KOHCTPYKIIUU.
OnuchIBaeTCsi BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJBUIATENSI U SJIEKTPOTreHEpaTopa.

Pa3buparorcs TeopeTudeckue 3aJa4u Mo JaHHON TeMe.

3ansTue 5. U3yuenue padoThl 3JIeKTPOABUTATE/ISI H IMHAMO-MAIIMHBI (4ACTh 2)
Ipakmuxkym
3aoanue. 1) TIpoBeauTe CEpUIO IKCTIPUMEHTOB H U3MEPHTE 3aBUCUMOCTh CHIIBI
TOKa, BbIpa0aThIBaEMOW T€HEPATOPOM, OT BEJITUYMHBI MOMEHTA CHUJIbI, IPUII0KEHHOTO

K ero Baiy. 2) [IpoBenuTe cepuro SKCIIEPUMEHTOB U U3MEPHTE 3aBUCMOCTD BEJTUUIHHBI
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HanpsDKEHWs, IMOJAHHOTO Ha JJIEKTPOJABUIraTellb, OT 4YacTOThl €ro BpPAILEHUS
Y MEXAHUYECKOM HAarpy3KH €ro Bajia.

Obopyoosanue. DNEKTPUUYECKUNA MOTOPYMK C PEIYKTOPOM, HAaOOp TpY30B,
peocTar, COeIMHUTEIbHBIE TPOBO/JIA, JA00OPATOPHBIN UCTOYHUK MTUTAHUS, MYJIbTUMETP
(ammepmerp), CEKyHIIOMED.

Kpamxkoe onucanue pewienus. IIpoBOASITCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CWIBl TOKa, BbIpaOATHIBAEMON TE€HEPATOPOM, OT BEIUYMHBI MOMEHTA CHIIBI,
NPWIOKEHHOr0 K €ro Baiy. I[IpoBOOMTCS ONBIT MO HM3YYEHHUIO CBS3M BEJIMYUH
HanpsDKEHUs,, MOJAHHOTO Ha 3JEKTPOJBHMraTeib, OT YacTOThl €ro BpalleHUs
Y MEXAHUYECKOW HArpy3KHu €ro Baja.

Onucanue cxoocux pabom npakmuxyma: 1) MexayHapomHas OJUMIIHAIA 10
sKcriepuMeHTaabHol pusuke 2018 r., 3a1aua «MOTOPUHK C PETYKTOPOMY, ITYHKTHI
NoNe 1-4; 2) MexayHapoaHasi oJUMITMaa MO dKCIepUMEeHTanbHol gusuke 2022 T.,
3anavya «PoHapby, yHKTHl NeNe 14,

3anaTne 6. M3ydeHue 3aBHCHMOCTH TepHOJAa  KoJeOaHMil  JIMHEHKH
HA HMJIMHAPHYECKOH MOBEPXHOCTH OT PANyCa e¢ KPUBHU3HBI

Ilpakmuxym

3adanue. Onpenenute XapakTep 3aBUCHMOCTU Mepuojia KojaeOaHul JTUHEHKH,
MOJIOXKEHHOW Ha LWIMHIPUYECKYI0 IOBEPXHOCTh, OT paguyca KPUBU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIMHAPOB pa3sHOro paauyca (Hampumep, pa3iudHbIe
UWIMHAPUYECKHUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenusa. IlpoBoguTcs cepus NPSIMBIX H3MEPEHUU
3aBUCUMOCTH Mepuoia KoieOaHWW JIMHEWKH, MOJOKEHHOHM Ha UMIMHAPUYECKYIO
MOBEPXHOCTh, OT paJuyca KPUBU3HBI ATOW MOBEPXHOCTH. VICHOIB3YIOTCS METOABI

JIMHCApHU3alluu U Fp&(l)PI‘I@CKOTO dHaJIn3a SKCIICPUMCHTAJIIBHBIX JdHHBIX.

3anaTne /. H3y4yeHume 3aBHCHMOCTH AMILUIMTYAbl KOJI€OaHUH NPYKUHHOIO
MasiITHMKA OT BpeMeHH

Ilpakmuxym

3aoanue. V3MepbTe 3aBUCUMOCTh AaMIUIMTYAbl 3aTyXalolUX KoJieOaHUM
MPY>KUHHOTO MasTHHKA OT BpeMeHHu. [IpoBepbTe rumoresy o0 3KCIOHEHIMATbHOM

XapaKTepe HOHy‘{GHHOﬁ 3aBUCHUMOCTH.
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Obopyoosanue. Ilpyxxuna oT fUHAMOMETpa ¢ mpeaenom uimepenuit 1 H, rpys
maccoit 150 r, cekyHmoMep, MTATUB C JTAMKON U My(PTOM, TUHEHKA.

Kpamkoe onucanue pewenus. 1IpoBOOUTCA OSKCHEPUMEHT IO NPSIMOMY
U3MEPEHUI0 3aBUCUMOCTH aMIUIUTYJbl 3aTyXawluX KoJie0aHUil MNPy KUHHOTO
MasgTHHUKa OT BpemeHu. Crpoutcs rpaduK HCCICIOBAHHOM 3aBUCHMOCTH B

JIMHCAPHN30BaAHHOM BHUJIC.

3ansitue 8. U3MepeHne aKTHBHOTO M PEAKTHBHOIO CONMPOTHBJIEHUI KATyIIKHU
HHIYKTHBHOCTH

Ilpakmukym

3aoanue. Cobepute >IEKTPUUYECKYIO LIETh U3 MOCIEI0BATEIbHO COCTUHEHHBIX
pe3ucTOopa M KaTylIKM WHAYKTUBHOCTH. lIpoBenutre wu3MepeHue 3aBHCUMOCTH
HaMpsHKEHUSI Ha PE3UCTOPE OT YaCTOTHI MOJIAaBAEMOr0 Ha 3Ty Lenb HanpsikeHus. [1o
MOJyYEHHBIM JAHHBIM ONPEACIUTE aKTUBHOE COINPOTHUBJIECHUE W PEAKTUBHOE
CONPOTHUBIIEHUE KATYIIKU UHAYKTUBHOCTH. PaccunTaiite ”HIYKTUBHOCTD KaTYIIKU.

Obopydosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COMNPOTHUBIICHUEM,
OJIM3KUM K aKTUBHOMY COTPOTHBIICHUIO KAaTYIIKA WHIYKTUBHOCTH, COCIUHUTEIbHBIC
MIPOBOJIA, T€HEpPaTOp HU3KOM YacTOThI, OCHMILIOrpad HUIU BOJIBTMETP MEPEMEHHOIO
HaIPSKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercss  dJlEKTpUyYecKas  IeMb
W3 TIOCIEIOBATEIbHO COEAMHEHHBIX PE3NCTOpAa W KATYIIKM HHAYKTUBHOCTH. Ha
ATy LEMNb NOJAETCS NMEPEMEHHOE HanpskeHue. [IpoBoauTCs n3MepeHne 3aBUCUMOCTH
HanpspKEHHUST Ha PE3UCTOPE OT YaCTOThl IOAABAEMOI0 HA LEMNb HANPSKEHUS
(amMmiuTyna HampsbKeHUsT Ha  Bcel  uenw  mocTtosHHA). [1o HM3KoyacTOTHOM
o0acTu rpaduka onpeeseTcss akTUBHOE COTIPOTUBIICHUE KATYIIIKN WHYKTUBHOCTH,

10 BELICOKOYACTOTHOM YacTHU OIIpCACIACTCA MHAYKTHUBHOCTD KAaTYIIIKH.

3anstue 9. 3Byk. Ocunsuiorpamma 3Byka. CniekTp 3ByKa

Jlekyua «BBeneHue B 3KCIIEPUMEHTAIBHYIO aKyCTHUKY». BBOIATCS OCHOBHBIE
NnoHATUS akycTHKU. OOCyXmaeTcss MeXaHWKa pPACIpPOCTPAHEHHSI aKyCTUYECKHX
koneOanuii. BBomurca moHsTHE TOHA H  00epToHA. OOCYXKIAIOTCS METOAbI

NCCIICAOBAHUS 3BYKOBBIX CUI'HAJIOB.
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Ilpaxkmuxym

3aoanue. llpoBenuTe CepUIO0 SKCIEPUMEHTOB IO 3aMMCH OCIUJLIOTPAMM U
CIIEKTPOB TJIACHBIX 3BYKOB OJIHOM 4YacTOThbl. ONHUIIATE OCHOBHBIC OTJIMYHUS B
OCIIIIIOrpaMMax JJIsl Pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE HAa BOMPOC, TOCTATOUYHO JIN
JUTSL OTIMCaHUs KaKOr0-IM0O 3ByYaHUS OJTHOM JIMIIb CIIEKTPOTrPaMMBbI?

Obopyoosanue. 1lepcoHaIbHBIN KOMIBIOTEP ¢ MUKPO(DOHOM MU cMapTHOH C
MpeAyCTaHOBJIEHHBIM ITPOTPAMMHBIM 00ECIICUCHHUEM.

Kpamkoe onucanue pewenus. IlpoBomutcsi cepusi SKCIEPUMEHTOB IO
MOJIYYEHHUIO OCIWLIOIPAaMM M CHEKTPOB TIJIACHBIX 3BYKOB OJHOM 4acTOTHI.
[IpoBoguTCS CpaBHUTENBHBIA U KAYECTBEHHBIN aHAIN3 OCLUUILIOTPAMM U CIIEKTPOB.

Onucanue cxooiceli pabomul npakmuxyma: MexayHapoaHas OJIUMIIMAIA TIO

sKcriepuMeHTaibHol pusuke 2017 r., 3a1aua «AKyCTUYECKHE PE30HATOPBI», 4acTh Ne
1.

3ansTue 10. CTosiune MeXaHU4YeCKHE BOJTHbBI

Jexkuyua «Ctosiurie MexaHMuecKue BONHbDY. OOCyXaeTcss MeXaHHKa CTOSYHX
BOJIH B OJHOMEpHOW cpeae. PaccmaTpuBaroTcs mpuMepbl pa3iudyHbIX T'PAaHUYHBIX
YCJIOBUH.

Ilpakmukym

3aoanue. Tloayiite B mpoOUpKY Tak, 4ToObl OHA Haudaja 3By4yaThb. [IpoBeaute
MU3MEPEHNE 3aBUCUMOCTH YaCTOThl OCHOBHOI'O TOHA U MEPBOTr0 00EPTOHA BO3AYIIHOTO
cTonba B MpoOUPKE OT BBICOTHI 3TOTO crosida. s m3MeHeHus AJIMHBI BO3YIIHOIO
cTon0a 3anoynHsgiTe NpodupKy Bonoi. OnpenenuTe CKOpOCTh 3ByKa B BO3/IyXe.

Obopyoosanue. TlepcoHaIbHBIN KOMIBIOTEP ¢ MUKPOPOHOM Ui cMapThOH ¢
MIPENYCTaHOBJIEHHBIM MPOrPaMMHBIM OO€CIiedeHUEM, IPOOUpPKaA, BOJIA, TUHEHKA.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepusi 3KCIEPUMEHTOB IO
U3MEPEHUI0 aKyCTHUECKOr0 CHEKTpa 3BYYaHHUs HPOOMPKH, BO3HUKAIOIIETO MPU
BIyBaHHUHU B Hee Bo3ayxa. CTpOUTCS TUHEApU30BAHHBIN rpauK 3aBUCIMOCTH YaCTOTHI
OCHOBHOI'O TOHa M TMEpBOro 0O0epToHa OT BBICOTHI BO3JYIIHOIO cTON0A B
npobupke. [lo momydyeHHBIM [aHHBIM OIpPENESIETCSI CKOPOCTh 3BYKa B BO3JYyXE.

Onucanue cxodicetl pabomul npaxmuxyma: MexayHaponHas OIUMIIHUAA IO
sKcriepuMeHTaibHou pusuke 2017 r., 3a1aua «AKYyCTUYECKHE PE30HATOPbI», 4acTh Ne
2.
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3ansaTue 11. U3mepeHue nokasareJisi NpeJJOMJIEHUsI CTEKJIA

Ilpakmuxym Ne 1

3aoanue. Onipenenure Moka3aTeinb MPETOMIICHUS CTEKJITHHON TUIACTHUHBI.

Obopyoosanue. IlpeameTHOE CTEKI0, MWUIMMETPOBKA, JIa3epHas YyKa3Ka,
JUHENKH, ITATUBBI C JIATTKOW U MY TOM.

Kpamxoe onucanue pewenus. IlpoBoauTtcsi cepusi 3KCIEPUMEHTOB IO
M3yYCHUIO TIepEHAINpABIICHUS Jyda CBETa, MaJalollero Ha OOKOBYIO MOBEPXHOCTH
MIPEIMETHOTO CTEKJIa, B 3aBUCHMOCTH OT BBIOPAHHOTO yTJla TaJcHHs. Beraumcisercs
MOKa3aTesb MPEeTOMIICHUS MaTepurala IIaCTUHBI.

Onucanue cxodicei pabomsl npakmukyma: MexayHapoaHas OJIUMIIHUaAa IO
skcriepuMeHTanbHo  ¢usuke 2021 r., 3amaga «OtTpaxkeHue, MPEIOMIICHUE U
MIPOITyCKaHKE», MyHKT Ne 4.

Ilpakmuxym Ne 2

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MOKA3aTelb MPEJIOMIICHUS
MaTepuaia MpU3MBbl.

Obopyoosanue. IlpusMma, nazepHasi yKa3ka, TPaHCIIOPTHUP, IITATUBHIL.

Kpamxoe onucanue pewenus. 1IpoBomUTCS  ONBIT 1O  U3MEPEHUIO
MUHUMAJBHOTO yIjla OTKJIOHEHUS J1a3epHOro Jiyda TPEYroJbHOW pPaBHOCTOPOHHEH
npusMoii. [lo momydyeHHOMY 3HAYEHHWIO yIrjla pPacCUMUTHIBAETCS IIOKA3aTellb

MMPCIOMIICHUSA ITPHU3MBI.

3anstue 12. IlosiHOe BHYTpEeHHEee OTPaKeHHE

Jexkuyua «Ipumenenue »sd@dekTa TOTHOTO BHYTPEHHETO OTPaKCHHS B
m3MepeHusax». OOcyxnaercs 2¢G(GEKT TMOJIHOIO  BHYTPEHHETO  OTPaKEHMS.
OnuceIBaloTCS TPHUEMBbl MO KCIOJB30BaHUIO 3TOro 3ddexra mnpu MPOBEICHUU
ONTHYECKUX U3MEPEHUM.

Ipaxkmuxkym

3aoanue. Onipenenure moka3aTeib MPEIOMIICHUS MaTepraia MPU3MBI.

Obopyoosanue. CTeKIsIHHAS IPU3Ma, Jla3epHas yKa3ka, JIMHelKa.

Kpamxkoe onucanue pewenus. I[IpoBoguTcs oOmbIT 1Mo HaOmoaeHUI0 dddekta
MOJIHOTO BHYTPEHHETO OTPaXXEHHUsSI CBETA, KOTOPHIA PaCHpOCTPaHSIETCS B IPHU3ME.
W3mepsroTcss mapamerpbl, Npu  KOTOpbIX nocturaercs dddexrt. Brramcnsercs
MOKa3aTelb MPEIOMIICHUS MaTepralia MPU3MEI.

Onucanue cxooicei pabomsi npakmuxyma: MexXayHaponHas ONUMIHUAAA IO

sKcIepuMeHTanbHON ¢usuke 2021 r., 3aaa4a «/lucmepcusi», myHkT Ne 1 [16].
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3ansatue 13. IlpoBepka ¢opmyJbl TOHKOW JIMH3BI C TOMOUILI0O MeTOJa
napajujiakca, NPUMeHEeHHOr 0 VIS onpejiesieHNs MOJI0OKeHUsI 300paKeHus

Ilpakmuxym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
coOMparoIiei JTUH3HI.

Obopyoosanue. Cobuparorias JuH3a, ONTHYECKast ckaMbsl (JIMOO MepHast JIeHTa
Y KpEIUICHUE JIJIS JIMH3BI), IBE UTJIBI OT MITTPHIIA (CO CTOYEHHBIM OCTPHEM ), INTACTHIINH,
TOYEYHBIN NICTOYHHK CBETA.

Kpamxoe onucanue pewenus. OOcyxnaercs U JeMOHCTpUpyeTcs 3(PdexT
napamiakca. M3ydeHHbll »(ddexT ucnonb3dyercs s ONpeAeieHUus MNOJ0KEHUs
n300pakeHUss MCTOYHUKA CBETa C MaJIoil CBETUMOCTbHIO, MOJIYYEHHOTO C MOMOIIBIO
cobuparomeit nuH3bl. [l0 HECKOJIbKUM OMBITAM PACCUUTHIBAETCS (HOKYCHOE

pPacCTOAHUC JINH3EI.

3anstue 14. U3Mepenue OKYCHOT0 paccTOSIHNSI paccenBalolleil JUH3bI

Ilpakmuxym

3aoanue. Onipenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PpaCCTOSHUE
paccenBaroOIIEH JTMH3BI.

Obopyoosanue. PaccenBaromiasi JuH3a, coOWparomiasi JWH3a, ONTHUYECKAs
ckambsl (MMOO MepHas JIGHTa U KPEIUICHWsS JIsl JIMH3), JIUCT KapTOHA, HOXXHUIIBI,
TOYECUHBIM UCTOYHUK CBETA.

Kpamxoe onucanue pewenus. O0Cy)aatorca NpueMbl U3MEPEeHUs (POKYCHOTO
paccTosiHUsL ~ paccewBarolled  JUH3bL.  [IpoBOOMTCA  ONBIT MO  MOJXYYEHHUIO
JEUCTBUTEIBHOT O N300PAKEHUS B PACCEUBAIOILIECH JTUH3€E TyTEM CO3JaHuUs C TOMOIIbIO
coOuparomei JIMH3bI MHHUMOTO HWCTOYHMKA [IJISi pacceuBaroiieil JWH3bL Tarke
MIPOBOJIUTCS OMBIT IO HAOJIOJIEHUIO PACXO/ISIIIIETOCS CBETOBOTO ITy4Ka, 00pa30BaHHOTO
CBETOM, M3JIyYE€HHBIM TOYEYHBIM MCTOYHUKOM M MPOLIEAIINM YEpPE3 PACCEUBAIOIIYIO
JUH3Y, Ha KOTOpyl HakieeHa nguadparma. [lo pe3ynbraram MOJTy4YEHHBIX
AKCIEPUMEHTOB PACCUUTHIBAECTCS ONTUYECKASI CUJIA PACCEUBAIOIIEHN JTUH3BI.

Onucanue cxoorceti pabomer npakmukyma. [8], riaaBa Ne 5, mabopaTopHas
pabota Ne 12.
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3anusaTue 15. OnpenesieHne JIMHBbI BOJHBI JIA3€PHOr0 M3JIyYeHHUS] ¢ MOMOIIbIO
cxembl FOHra

Ilpaxkmuxym

3aoanue. llpugymaiiTe 5SKCHNEPUMEHTANBHYIO YCTAaHOBKY, IO3BOJISIOLIYIO
HaOMIOAaTh UHTEPPEPEHITMOHHYI0O KapTHHY OT CBETOBOT'O U3JIyUYCHHUS Jia3epa.
OmnpenenuTe AJIMHY BOJHBI U3y4€HUS Ja3€pHON YKa3KH.

Obopyoosanue. JlazepHas yka3zka, HUTKa, poibra, 0yJaBKH, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMM HHUTKON OynaBKaMu
MIPOKAJIBIBAIOTCS JIBa OJM3KOPACTIONOKEHHBIX OTBEPCTUS B AJIFOMUHHUEBOM MUILEBOU
¢donbre. [lomydeHHbIE OTBEPCTHS OCBEHIAIOTCS JIa3epHBIM My4ykoM. B mporeamiem
cBeTe HabmoaeTcst uHTepdepeHImoHHas kKapTuHa. [1o paccTosHUIO MEX Ty TTOJIOCaMU
UHTEPPEPEHIIMOHHON KAapTUHBI M PACCTOSHUIO MEXIY OTBEpCTUSAMH B (osbre
paccUMTHIBAETCS JIJTMHA BOJIHBI CBETA B JIa3€PHOM ITyUKE.

Onucanue  cxooicell  pabomvl  NPAKMUKymMa.  3aKIIOYUTENbHBIA  3Tan

BCEPOCCUIMCKON OIMMMIUAbI MKOJIbHUKOB Mo pusuke 2000 r., 11 knacc, 3agaya Ne 1.

3ansTue 16. U3yyeHnue cnekTpa cBeTa pPa3jiMYHbIX UCTOYHMKOB C NMOMOIIbIO
AU(PPAKLIUOHHOH PelIETKH

Ipaxkmuxkym

3aoanue. llpunymaiite, cCOOEpUTE U ONMUILUTE FIKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
MO3BOJISTFOLLYIO MOJIYYUTh ONTHYECKUM CTIEKTP U3ITyYEHHSI CBETa Pa3IMYHbIX HCTOUHUKOB.
[IpoBenuTe riccnenoBaHUE CIEKTPOB MPEITIOAKEHHBIX BAM UICTOYHHKOB CBETA.

Obopyoosanue. JlndpakunoHHas pemnierka, GoHaph ¢ JaMIION HaKaJuBaHUS,

CBETOAMOHBIN (hOHAPb, Ta30pa3psiHas IAMIIOUYKa, SKpaH, AuadparMa, MepHas JICHTa.

Kpamkoe onucanue pewenus. IlpoBomutcss cepus OKCIEPUMEHTOB I10
HaOII0JICHUIO ONTUYECKUX CIIEKTPOB U3TYUYCHHS] ICTOUHUKOB CBETA Pa3HON MPUPOIBI.
IIpoBOIHTCS CPaBHUTENIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 3TUX CHEKTPOB.

Onucanue cxodicell pabomsi npakmuxyma: MexXayHapomHas OJIUMIIHAAA IO
skcrnepuMeHTanbHol usuke 2018 r., 3agaua «CaekTpy.

3ansaTue 17. UccaenoBanue 3aBUCMMOCTH HHTEHCUBHOCTH CBEYEHHS CBETOMOAA
OT CHJIBI MIPOTEKAIOLIEI0 Yepe3 Hero ToOKa

Ilpakmuxym

3aoanue. V3MeppTe 3aBUCHUMOCTh WHTEHCHBHOCTU CBEUYEHHUS CBETOAMOJA OT
CWIBl IPOTEKAIOIIEr0 4Yepe3 Hero Toka. Ompenenure XxapakTep H3MEPEHHOU

3aBUCUMOCTH.
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Obopyoosanue. Cmeromuon, mOKeMeTp (Wiau cMapTHOH € JTaTYUKOM
OCBEIIEHHOCTH), J1Ta0OpaTOpHBIN 00K muTaHusi (Wiau JBe Oatapeiiku AA, peocTtar u
MYJIBTUMETP), COSTUHUTENBHBIC TPOBO/IA.

Kpamkoe onucanue pewenus. IIpoBOAMTCS SKCIEPUMEHT MO MPAMOMY
U3MEPCHUIO 3aBUCHMOCTH HMHTCHCHUBHOCTH W3JIYYCHHSI CBETOIMOMA OT  CHJIBI
MpoTeKaroiero 4epe3 Hero Toka. CTpouTcs TpaduK MOIYYSCHHOW 3aBUCUMOCTH.
Onpenenserca XapakTep 3aBUCUMOCTH.

3ansaTue 18. HabGawaenne wu30upaTeLHOCTH BHYTpPeHHero ¢orodrddexra
K JJIMHE BOJIHbI CBeTa

Ilpakmuxym

3aoanue. Y cTaHOBUTE JiBa CBETOAMO/IA IPYT HAMPOTHUB JApyra. M3yuuTe sBieHue
BO3HUKHOBEHHUsI (OTOTOKAa B OCBEIMIaeMOM cBeromuojae. Jlis 3Toro wu3MephrTe
3aBUCUMOCTh CWJIbI (DOTOTOKA OT HAIMPSKEHHS] HA CBETOJMO/E, BHITOIHSIONIEM POJIb
WCTOYHMKA cBeTa. [IoBTOpUTE OMNBIT, NPUMEHSISI B KAadyeCTBE HCTOYHUKOB CBETA
CBETOJIMO/IbI, JAOIIME CBET C PAa3HbIMU JJIMHAMH BOJIH. OmnpenenuTe yclioBus, MpPH
KOTOPBIX B OCBEIIIAEMOM CBETOJMOE BOZHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOIHOJOB Pa3HBIX IBETOB (KpacHbBIC, 3CIICHBIC
Y CHUHUE), OJOK MUTAHUS CBETOANO/1a-OCBETUTENS, MYJIbTUMETP.

Kpamxoe onucanue pewenus. JIBa cBeToAmMoAa yCTAHABIUBAIOTCS HAIPOTHUB
apyr apyra. Uepe3 oAuH CBETOAMOJ MPOIYCKAETCS TOK OT MCTOYHHMKA MUTAHMUS.
N3ygaercs  sBIeHWE BO3HUKHOBEHHS (OTOTOKA BO BTOPOM  CBETOIHOJE.
OGHapyxuBaercsi, 4To (POTOTOK BO BTOPOM CBETOAMOJIE BO3HHMKAET TOJIBKO MPHU
OCBEIICHUHU €T0 CBETOAUOJOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIM PABHOW JJIMHE BOJIHBI,
Ha KOTOPYIO PACCUUTAH OCBEIIAEMBIN CBETOAUO/.

Onucanue cxooiceti pabomsl npaxmuxyma: MexayHapoaHas OJMMIIAAIA T10

sKcriepuMeHTanbHON ¢usnke 2020 r., 3ampaga «OnTomapa» [17].
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«OCHOBBI PU3NYECKOI'O OKCIIEPUMEHTA
(PU3UKO-MATEMATUYECKHA ITPODPUIb)»

JIMHHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo eocnumanusi:

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B MHTEpPECax IpakIaHCKOTO
OO0IIeCTBa, y4aCTBOBATh B CAMOYTPABJICHAH B 00pa30BaTEIHbHONW OpPTaHU3AINN;

YMEHHUE B3aWMOJCHCTBOBATh C COITMATBHBIMA WHCTUTYTaMH B COOTBETCTBUH
¢ UX QYHKIMSIMU ¥ HA3HAYEHUEM.

B cghepe nampuomuueckozo socnumanus:

c(hOpMHUPOBAHHOCTH POCCUMUCKON IPAKJAHCKON UAECHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM
POCCHICKUX YYCHBIX B 00J1acTH (DU3UKH U TEXHUKH.

B cghepe 0yxoeno-upascmeenno2o 6ocnumanusi.

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOT'0 MOBE/ICHNUS,

CIIOCOOHOCTh ~ OIICHWBATh  CHUTYallMIO W TNPUHUMAaTh  OCO3HAHHBIC
pEIlICHUsI, OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBCHHBIE HOPMBI W  IIEHHOCTH,
B TOM YHCJIE B JCATEIILHOCTH YUCHOTO;

OCO3HAaHHE JTUYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMUHUBOT'O Oy TyIIIETO.

B cghepe scmemuueckozo éocnumarnus:

ACTETHUYECKOE OTHOIICHHE K MHpPY, BKIIOUasl dCTETUKY Hay4YHOTO TBOPYECTBA,
npucyuero Gu3n4eckoil Hayke.

B cghepe mpyoosoco éocnumanus:

WHTEpPEC K pa3nuuHbiM cdepaM npodeCcCHOHAIBHOW JeSTEIBHOCTH, B
TOM YHUCJI€ CBS3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodeccun u peaTn30BbIBaTH COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHMUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3HUKY HA TPOTSHKEHUN BCEH KU3ZHMU.

B cghepe sxonocuueckoeo socnumanus:

C(OPMUPOBAHHOCTh  AKOJIOTMUECKON KYJIBTYPBl, OCO3HAaHHWE TJIOOATHLHOTO
XapakTepa SIKOJIOTUIECKUX MPOOIIeM;

TUIAHUPOBAHUE M OCYILECTBIIEHUE JECUCTBUN B OKPYIKAIOIIEH CPENE HA OCHOBE
3HAHMS [IeJIeH YCTOWYHUBOTO Pa3BUTHS YEIOBEUCCTRA,;

pacUIMpEeHUE OMbITA IEITETLHOCTH KOJIOTUYECKON HAPaBICHHOCTH Ha OCHOBE

UMEIOIIUXCSl 3HAHUM 110 (hU3HKE.
24



B cghepe yennocmu nayunoeo nosnanus:

c(OPMHUPOBAHHOCTh ~MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHME LIEHHOCTH HAy4YHOW JESITEIBHOCTH, TOTOBHOCTH B IPOLECCE
U3Y4YeHUS! (PU3UKH OCYLIECTBISATh MPOEKTHYIO U HMCCIEAOBATEIbCKYIO NEATEbHOCTh

VHJIMBU1YaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YueOHbIEe eiiCTBUS:

ba3oBble JJornvyeckue qeicTBUA:

CaMOCTOSTEIbHO bopMyIupOBaTh u aKTyaJIM3UPOBAThH npooiaemy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LEIU JACSITEIbHOCTH, 3aJaBaTh IMAPAMETPbl W KPUTEPUH HX
JIOCTHKCHUS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX (PU3HIESCKUX
SIBIICHUSX;

pazpabarbiBaTh TUIAH PEIIEHUs MPOOJIEMbl C YUETOM aHAJIM3a UMEIOIIUXCS
MaTepHUaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJIAM, OLIEHUBATh PUCKU MOCIEACTBUI AEATENbHOCTH;

KOOPJAMHUPOBATH U BBIMOIHATH pa0OTy B YCIOBUSX PEaTbHOI0, BUPTYaJIbHOT'O
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATb KPCATUBHOC MBIIIJICHUC ITPH PCIICHHUHN JKXU3HCHHBIX HpO6J’I€M.

ba3oBble ucciiegoBareabcKue 1eiicTBUA:

BJIAJECTh HAy4YHOW TEPMHUHOJOTHEW, KIIOYEBBIMU TMOHATHAMH M METOJAMHU
buznyecKoil HayKu;

BJIAJETh HABBIKAMM Y4€OHO-HMCCIIEOBATEIbCKON M MPOEKTHON JEesATEIbHOCTH
B 00saCTH (DU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IIOUCKY
METOJIOB pelIeHHs 3a4ay (U3NYECKOro COACpKaHMs, NPUMEHEHHUIO PA3IUYHBIX
METO/I0B [T03HAHMS;

BJIAJCTh BHUJAMHU JCSATEIbHOCTH MO TMOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIIpEeTalluy, NpeoOpa3oBaHUI0O M TMPUMEHEHMIO B Pa3jIMYHBIX Yy4eOHBIX
CUTYallUsX, B TOM YHCJIE TIPU CO3[JaHUU YUYE€OHBIX TPOEKTOB B 007IaCTH (PU3UKHU;

BBISIBJISITH  [IPUYMHHO-CIIEJICTBEHHBIE CBSI3M W aKTyaJlU3UpoOBaTh 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHHs, HAXOIUTh apTyMEHTHI ISl 10Ka3aTeIbCTBA CBOMX

YTBEPXKIEHUM, 3aaBaTh aPAMETPBI U KPUTEPUH PELICHHUS;
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aHAJIM3UPOBATH MOTYICHHBIC B XOJI€ PEIICHHMS 33/1a91 PE3yJIbTaThl, KPUTHICCKU
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBHUSX;

CTaBUTh H (opMynupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOU
JEATEIBHOCTH, B TOM YHCJIE TIPU NU3yYeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHUBATh TPHOOPETEHHBIN OTIBIT,

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTHYCCKYIO 00JacTh
KU3HEIEATCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBHUTDb HpO6HeMBI " 3a1a4i, JOIIYCKAIOMUEC aJIbTCPHATHUBHLIC PCIICHMA.

Padora ¢ undopmanueii:

BJIAJETh HaBBIKAMHU MOJy4YeHUS HMH(OpMAUU (PU3HUECKOrO COAEpPKAHUA W3
WUCTOYHHUKOB pAa3HBIX THUIIOB, CAMOCTOSTENBHO OCYIIECTBIATH IIOMCK, aHAJM3,
CUCTEMAaTU3aLMI0 M HHTEPIpEeTalvi0 HH(MOpPMAUMK pa3IudHbIX BHUJIOB U (QopM
IIPEJICTaBIICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH UH(OpMALINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B PEUNICHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3allMOHHBIX
3a/1ay ¢ coOII0JIeHuEM TPeOOBAHUN IPrOHOMUKH, TEXHUKUA 0€30MaCHOCTH, TMTUEHBI,
pecypcocOepexeHtsi, MPaBOBBIX M JTUYECKUX HOPM, HOPM HMH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThI PUINYECKOTO COJIEPKAaHUS B Pa3IMUHbIX (hopMaTax C y4eToM
Ha3HAYeHHUsT MHQPOpPMAIMU U IEIEBOM ayAUTOPUHU, BBHIOMpas ONTHUMAIbHYIO (hopmy
IIPEACTABIICHUS U BU3YAJIN3ALNH.

KOMMyHI’IKaTHBHbIe YHHUBEPCAJIbHBLIC yqeﬁﬂble ﬂEﬁCTBHH:

OCYIIECTBISATH OOIIIEHNE BO BHEYPOUHOU IEATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHQIUKTHBIX CUTYallMi U CMSITYaTh KOH()IUKTHI,

pa3BEepHYTO M JIOTHYHO HU3JIaraTh CBOIO TOYKY 3pEHHUS C HCIOJIb30BaHHEM
S3BIKOBBIX CPE/ICTB;

NOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYATbHON
paloThI;

BbIOMpaTh TEMAaTHKY M METOJbl COBMECTHBIX JCWCTBUN C Y4E€TOM OOIIMX

HHTCPCCOB U BO3MOXXHOCTEH KaXXa0ro 4J€Ha KOJIJICKTHUBA,
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MIPUHUMATh ) (N0 COBMECTHOM JICATEIILHOCTH, OpraHU30BBIBATH
U KOODJIMHUPOBATH ICHUCTBUA MO €€ JOCTHIKEHUIO: COCTABJATH IUIAH JICWCTBUM,
pacrpeneNnsaTh podu ¢ Y4eTOM MHEHUH YYaCTHHKOB, OOCYXKIaTh pPe3YyIbTaThl
COBMECTHOM padoThI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa M KAKIOI'0 y9aCTHUKA KOMAH/IBI B OOITUH
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OILEHUBATH UJEW C TIO3UIUM HOBHU3HBI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B  PA3JIUYHBIX

CUTyalluAgAX, IIPOABJIATL TBOPYCCTBO U B006pa)KeHI/Ie, OBITH HNHUIINATHUBHBIM.

PerynsiTuBHbIe YHUBepcAJbHbIE yUeOHbIE JeiiCTBUSA:

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESITEIBHOCTh B 00JIACTH
(U3KKH, BBISBIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITEILHO COCTABIISTH IJIaH PEILICHHS PACUETHBIX U KAYECTBEHHBIX 3a]1a4,
IUIaH BBINOJHEHUS TMPAKTUYECKOM pPabOThl C Yy4YE€TOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEAMOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CHTYalUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTESHUN;

JieNiaTh  OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIbIT;

criocoOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIUU B 00JaCTU (DU3UKH,

ITOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOIHOHAIBHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM;

BJIAJICTh HABBIKAMU ITO3HABATEIHHOU PeICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEHUCTBUN U MBICIUTEIBHBIX MIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA,

UCII0JIb30BaTh MpHUEMbI pedIeKCUU sl OLEHKU CHUTYalluu, BRIOOpa BEPHOTO
pELICHMUS;

yMETh  OIIEHMBAaTb PHUCKM M  CBOEBPEMEHHO MPUHUMATh  PEUICHUs
10 UX CHIXKEHUIO;
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IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPHM aHAIM3€ pPE3yJbTaTOB
NESATENBHOCTH;

NPUHUMATh ce0sl, TOHUMAasi CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPU aHAJIW3€ pPE3yJbTaTOB
NEeSTEIIbHOCTH;

MPU3HABATH CBOE MIPABO U MPABO APYTHX Ha OITHOKH.

NHNPEJMETHBIE PE3YJIBTATBI

K xonmy 10 kracca oGyqaromuiicss HayquTCs:

NOHMMAaTh 3HAUEHHE ONKUCATENbHOM, CHCTEMAaTU3UPYIOLLIEN, OOBSICHUTEIIBHOU U
MPOrHOCTHUECKOW (QYHKUUNA (PU3NUECKOW TEOPUHM — MEXAHUKH, MOJIEKYJSPHOU
GU3MKM M TEPMOJMHAMUKH, POJIb (Qu3nyeckod Teopurd B (HOPMHPOBAHUU
NpeICTaBICHUN 0 (PU3NUECKON KapTUHE MUDA;

pasnuyaTh yCIOBUS NPUMEHMMOCTH H3Y4YEHHBIX MoJened (pU3MuecKux Ten
Y TIPOIIECCOB (SIBJICHMUIN);

pa3nuyaTh ycinoBUS (TpaHHIbI, O00JacTH) MNPUMEHUMOCTH H3YYEHHBIX
(U3UYECKNX 3aKOHOB, TOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
Y OTPaHUYEHHOCTb KCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH MEXaHUYECKHE, TEIJIOBBbIe, AJIEKTPUUYECKUE
IIPOLIECCH] U SIBJICHMS, WCIOJIB3ysl OCHOBHBIEC IIOJOKEHHS M 3aKOHBl MEXAHMKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUH, MOJEKYJISIpHOW (DU3MKKM U TEePMOAMHAMUKH,
AJIEKTPOIMHAMUKH;

aHAM3UPOBATh M OOBSICHATH (PU3UUECKHUE SIBICHUS, HCIOJb3YyS OCHOBHBIC
MOJIO’KEHUS U (PU3NUECKUE 3aKOHBI;

ONUCHIBATh (PU3MYECKHE NPOLECCHl M SABJICHUS, HCIOJb3Yys HEOOXOIUMBIE
BEJIMUUHBI,

OOBSICHATH OCOOEHHOCTH NIPOTEKAHUS N3Y4aeMbIX (PU3UUECKUX SIBICHUM;

NPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOW (PU3MUECKOW BEITMUMHBI
OT JPYrod C MCHOJB30BAHUEM MPAMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DUKCHPOBATh pE3YyJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PUIUUECKUX
BEJIMYMH B BHJI€ TPAUKOB C YI€TOM a0COMIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, 1enaTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIEI0BaHNUS;

MIPOBOJUTH KOCBEHHBIE U3MEpPEHUsI (PU3NUECKUX BEJIHYMH, MPU 3TOM BHIOUpATh
ONTHUMANbHBIA METOJ] U3MEPEHMs, OLIEHMBATh AaOCOJIOTHBIE M OTHOCHUTENbHbIE

IMMOrpCIIHOCTH IMPSAMBIX U KOCBCHHBIX PISMGPGHI/Iﬁ;
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MPOBOJUTH OIBITHl IO MPOBEPKE MPEIIOKEHHOM THUIOTE3bl: IUIAHUPOBATh
DKCIIEPUMEHT,  COOMpAaTh  AKCHEPUMEHTAJbHYI0  YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI U JIeNIaTh BBIBOJI O CTaTyCe MPEAIOKEHHONW TUIIOTE3bI;

coOoIaTh MpaBuja O€30MacHOr0 TpyAa MHpHU MPOBEICHUM HCCIENOBaHUMN B
pamKax PaKTUKyMa u y4ueOHO-HCCIIeI0BATEIbCKON JESITENBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB U JaOOPATOPHOI0o 000pYI0BaHUS;

peraTh pacyeTHBIC 3aJjau C SIBHO 3aJJaHHOM W HESBHO 3aJaHHON (pHU3MYECKON
MOJIENIbIO: Ha OCHOBAaHMU aHalu3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (HU3HUECKOM
MOJIeNIM, OTBEUarlle TpeOOBaHUSM 3aJayd, NPUMEHATh (QOPMYJIbI, 3aKOHHI,
3aKOHOMEPHOCTH W TIOCTYJAThl (PU3UYECKUX TEOPUH TMPU  HMCTIOIH30BAHHUU
MaTE€MaTUYECKUX METO/JOB pELICHUs 3aJay, MPOBOAUTH pPACUEThl HAa OCHOBAHHMH
MMEIOLIMXCSL JTaHHBIX, AHAJIU3UPOBATh pE3YyNbTaTbl U KOPPEKTUPOBATh METOMAbI
PELICHHSI C YYETOM IMOJIYYEHHBIX PE3YJIbTATOB;

peliath KauecTBEHHbIC 3aJlay, TPEOYIoIUe MPUMEHEHUsT 3HAHUN U3 pa3HbIX
paszenoB Kypca (GU3MKH, a TaKKe MHTErpalud 3HAHUM W3 JIPYruX MPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBAThH JIOTMUECKYIO LENOYKY PACCYKICHHUU C
OIOpPOI HAa U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA ISl OOBSICHEHHSI OCHOBHBIX IPUHIIUIIOB
paboThl U3MEPUTENLHBIX MPUOOPOB;

aHAJIM3UPOBATh W OIICHUBATh TMOCIEACTBUS OBITOBOM M IMPOU3BOACTBEHHOM
JESTENbHOCTA 4YEJNOBEKa, CBA3AHHOW C (PU3WYECKUMH TPOIECcCaMu, C MO3ULUN
JKOJIOTUYECKON 0€30MacHOCTH, MIPEACTABICHUN 0 paLMOHAIBHOM
IIPUPOAOIIONB30BAHUN, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUN HAyKU U
TEXHOJIOTUM JIsl JAJIbHENIIEr0 Pa3BUTHSI YEIOBEUYECKOr0 OOIIECTBA;

OPUMEHATh pa3IiMyHble CIOcoO0bl padoThl ¢ uHbopManuer (HU3NIECKOro
COJIEpP>KaHMs C UCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHM, IPU
ATOM HCIIOJIb30BaTh COBPEMEHHbIe WH(GOPMAIIMOHHBIE TEXHOJIOTMU Jis TIOUCKa,
nepepadoTKU UM TPEAbABICHUS Y4YeOHOW M HAyYHO-TIOMYJSipHOM uHGOpMAIuH,
CTPYKTYPUPOBAaHUS W HMHTEpIpETaluu HHGOPMAIMK, MOJYYCHHOW W3 Pa3IUYHBIX
MCTOYHHUKOB, KpUTHUECKH aHAJTM3UPOBATH MOy4aeMy0 HH(OPMAIIMIO U OLICHUBATH €€
JOCTOBEPHOCTh KAK HAa OCHOBE HMMEIOUIMXCS 3HAHWM, TaK M HAa OCHOBE aHajau3a
MCTOYHHKA UH(POPMALINH;

NPOSBIIATh OPTraHU3AIIMOHHBIE U MO3HABATENIbHbIE YMEHUSI CaMOCTOSITEIIbHOIO
NpUOOPETEHHUS] HOBBIX 3HAHUW B MPOIECCE BBIMOJHEHHUSI MPOEKTHBIX U Y4eOHO-
HCCJIEI0BATEIbCKUX PadoT;
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paboTaTh B IpyIIE C UCIIOJIHEHUEM PA3JIMYHbIX COLUANIbHBIX POJIei;
NPOSIBIISITh  MOTHBAIIMI0 K Oyaymied nOpopecCHOHaIbHOW — JeSTeIbHOCTH

IO CIIEIHATBHOCTAM (QPU3UKO-TEXHUUYECKOTO MPOpUIIs.

K konny 11 knacca oOyqaronuiicss HayquTCs:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOM, TEXHOJOTHUECKOMH, COIMAIbHOU 1
ATUYECKOU cdepax JAeATebHOCTU YeJIOBEeKa, POJib U MECTO (DM3UKH B COBPEMEHHOMU
HAy4YHOM KapTUHE MHpA, 3HAYECHUE OIMMUCATEIBLHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIPHON U TPOTHOCTUYECKON GYHKIMH (QU3MUecKoll TeopuH, poJib
¢busnueckoit Teopun B HOPMHUPOBAHUU TPEACTABICHUHN 0 (DU3NIECKON KapTUHE MUPA,
MecTO (pu3nYecKod KapTUHBI MHpa B OOIMEM pSIy COBPEMEHHBIX ECTECTBEHHO-
HaYYHBIX ITPEJCTABICHUIN O MPUPOJIE;

pazInyaTh YCJIOBUS MPUMEHUMOCTH HW3YUYEHHBIX Mojiened (PU3NUEeCKUx Tel
Y TIPOLIECCOB (SIBJIEHUN);

paznuyath yciaoBus (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH H3YyYECHHBIX
(bu3MUecKUX 3aKOHOB, MMOHMMAaTh BCEOOIIM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
Y OIPAaHUYEHHOCTH HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSACHATH DSJIEKTPOMATHUTHBIC, KBAHTOBBIC MPOIECCHl U
SABJICHUS, WCMOJIb3YsSl OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JJIEKTPOAWHAMUKHU U
KBaHTOBOW (pU3UKH;

OIHCHIBATh N3YYEHHbBIE (DU3MUECKUE MPOIECCHI U SIBICHUS,

OOBSICHATH OCOOCHHOCTH NMPOTEKAHMS U3YICHHBIX (PM3UUCCKUX SBIICHUN;

MIPOBOJAUTH WCCIIEJOBAHHE 3aBUCUMOCTEN buznuecKkux BEJINYMH
C UCIOJB30BAHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3YNbTAThI MOTYUYCHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BHUJIC
rpa@uKoOB C y4eToM aOCOJIOTHBIX IMOTPENTHOCTEH W3MEPEeHM, JeNaTh BBIBOBI MO
pe3yJibTaTaM UCCIIECI0OBAHNS,

MIPOBOJUTH KOCBEHHBIE M3MEPEHUsT (PU3NUECKUX BEIIMYWH, P 3TOM BHIOUPATH
ONTUMAJbHBIA METOJT HM3MEpPEHHUsI, OIICHUBATH aOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPENTHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

MIPOBOJIUTH OIBITHI IO TMPOBEPKE MNPEII0KEHHOM THUIIOTE3bl: IUIAHUPOBATH
DKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, aHaJU3UPOBATh

IMMOJIYUYCHHBIC PC3YJIbTAThI U ACIIATh BBIBO/ O CTATYCC HpeI[HO)KeHHOI)'I T'MIIOTC3HhI,
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coOmoaTh npaBuia 0e30macHOrO TpyAa MpH MPOBENECHUH HCCIEIOBaHUI B
paMKax IIPaKTHKyMa 51 y4e0HO-HCCIIE0BATENbCKON NEATEIIBHOCTH C
UCIOJIb30BaHUEM HU3MEPUTEIBHBIX YCTPOHCTB U JJAOOpaTOPHOro 000pyI0BaHUS;

peliaTh pacuyeTHbIE 337a4M C SIBHO 33JJaHHOM M HESIBHO 3aJaHHOU (pu3myeckoi
MOJIEJIBIO;

pelarb KauecTBEHHbIE 3a/lauu, TPeOyollre MPUMEHEHUs 3HAHUN U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TaKKe HMHTETpallMd 3HAHUM M3 JAPYrux HPEeAMETOB
€CTECTBEHHO-HAYYHOI'0 LIMKJIA: BBICTPAUBAThH JIOTMUECKYIO LENOYKY PACCYKICHHUU C
OIOpPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKUE SBICHMUS;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS JUIsl OOBSCHEHHUS] OCHOBHBIX MPHUHIIUIIOB
paboThl U3MEPUTENIbHBIX PUOOPOB;

aHAJIM3UPOBATh U OLIEHUBATh IOCIEACTBUS OBITOBOM M NPOU3BOACTBEHHON
JESITENbHOCTH YENIOBEKAa, CBSA3AHHOM € (PU3MUECKMMM IIpolLieccaMu, C IO3ULUHN
JKOJIOTMYECKOU 0e30MmacHoCTH, IIPEACTABICHUN 0 panoOHaAIILHOM
IIPUPOAOIIONB30BAHUN, A TAKXKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHMIKEHUN HAyKU U
TEXHOJIOTUH JJIsl JaTbHEHIIEro pa3BUTHS YE€TIOBEUECKOro 00IEeCTBRa;

OPUMEHATh pa3IMyHble CIOCOOBI padoThl ¢ uHpoOpManuer (HU3UIECKOro
COJIEpP KAHMSI C MCIIOJIb30BAHUEM COBPEMEHHBIX MH()POPMALMOHHBIX TEXHOJOTH, TPH
TOM HCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIMOHHbIE TEXHOJIOTUMU JJIS TOMCKA,
nepepaboTKM UM MpEeAbSBICHUS Y4eOHOM M Hay4yHO-TIOMYJsipHOM uH)OpManuu,
CTPYKTYPUPOBaHUS M HUHTEpIpeTalud HHPOpMAaIUH, NOJYyYEHHOW M3 pa3IndHbIX
MCTOYHHUKOB, KpUTHUECKH aHAJIM3UPOBATH NOTy4yaeMyt0 HH(GOPMAILIMIO U OLIEHUBATD €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOLIMXCS 3HaHUI, TaK M Ha OCHOBE aHallu3a
UCTOYHHUKA HHPOPMAIHH;

NPOSABIIATh OPraHU3ALMOHHBIE U MO3HABATENbHbIE YMEHUS CaMOCTOSITEIBHOIO
NpUOOPETEHHs] HOBBIX 3HAHMM B TPOLECCE BBIMOJIHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIE0BATEIBCKUX padoT;

paboTaTh B IpyIIE C UCTIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH;

OpOSIBIATh MOTHMBaLMIO K Oyaymied mpodeccuoHanbHON — 1eSTeNbHOCTH

IO CIIENHATBHOCTSAM (PU3UKO-TEXHUUYECKOTO MPOUIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBanue
) pasesnoB U TeM
/11
y4e0HOro npeaMera

Pa3zgea 1. Mexanuka
1.1 TIlorpemnocTtu
B OKCIIEPUMEHTE

(JTextus)

KomuuecTBo

qacoB

[IporpammHoOe conepkaHne

DKCIEpUMEHT U TeOpHs B Ipoliecce

no3HaHus pupoibl. HaGmonenue

Y DKCIIEPUMEHT B (hH3HKE.

CrniocoObl n3MepeHust GU3nIecKux

BEJIMYMH (aHAJIOTOBBIC U ITU(POBHIS

U3MEpUTEIbHbIE IPUOOPHI,
KOMITbIOTEPHBIE JJATYUKOBBIC
CHUCTEMBI).

[TorpemHocT U3MeEpEHUN

bu3nvecKkux BenuurH (a0COMOTHAS

Y OTHOCUTEIIbHA).
I'mnore3a. ®u3nMyECKUM 3aKO0H,

I'paHUObI €T0 IIPUMCHHUMOCTH

XapakTepucTuKa AesiTeIbHOCTH

o0y4Jaronuxcs

Onepuposams NOHAMUAMU.
Ha0JII0/ICHKE, SKCIIEPUMEHT, TUIIOTE3a,
Teopus, (pusnveckas BeIUYMHA,
bu3nuecKkuil 3aKOH, U3MEPUTETbHBIH
npudop, U3MEpEeHue, pe3ynbTaT
MU3MEPEHUS, LIEHA JIETICHUS Kb
npubopa, MOrpeurHocTb U3MEpPEHUSI.
Ipusooums npumepwvl HAOMIOACHUS,
DKCIIEPUMEHTA, TUIOTE3bI, TEOPUH,
(bu3HYECKUX BETUYUH, (PU3HUECKUX
3aKOHOB, U3MEPUTENBHBIX TPUOOPOB.
Onpedensimo LeHY JI€JCHUS MIKaIbI
puoopa, abCOTIOTHYIO MOrPEIIHOCTh
IPSIMOT0 U3MEPEHUS.
3nams GOpMYIIBI 17151 OLICHKU
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1.2

OreHKa MorpentHoCcTen
TPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUN
(camocTosITeIbHAS

pabota)

OmnpeneneHue MOrpenHocTen
MPSMBIX U3MEPEHU 110 3aIaHHBIM
pe3yJibTaTam U3MEPEHUM.
[Iprembl OLIEHKH OTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUN

OTHOCHUTEIbHOM MOrPEUTHOCTH
KOCBEHHOT'O U3MEPEHUsI, TpaBuia
OKpYTJIeHUs aOCOTIOTHBIX
MOTPEIHOCTEN, BBIPAKEHUE
OTHOCHUTEJIbHBIX MOIPEIIHOCTEN

B MPOIICHTaX

Onepuposamsb NOHAMUAMU.
a0COII0THAsS MOTPELIHOCTh U3MEPEHMS,
OTHOCHUTEJIbHAs TIOTPEIIHOCTh
WU3MEPEHUSL.

IIpusooums npumepol IPSIMBIX

1 KOCBEHHBIX U3MEPEHUI.
Onpedensamsb NOTPEUTHOCTH MPSIMBIX
VM3MEPEHUN.

Hcnonvzosams METO TPaHULL

JUTS OTICHKY a0COIFOTHOM MOTPEIIHOCTH
MPSIMOT'0 U3MEPEHUSI, MPaBUIa
OKpYTJeHUs a0COTIOTHBIX
NOTpeIIHOCTEN, (POPMYIIBI JJIsl OLIEHKU
OTHOCHUTEIIbHON MOTPEITHOCTH
KOCBEHHOI'O U3MEPEHHUS.

Ymemwb oKpyTasiTH A0COTIOTHBIC
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1.3.1 VYcpenuenue
n3Mepenuid. Ciyyaiinas

MOTPENTHOCTh

(IpaKTUKYM)

1

[TpubopHBIEC OTPEITHOCTH,
CIIyYaifHbIe M CUCTEMAaTHICCKUE

MOTPEITHOCTH

MOTPELIHOCTH, BBIPAXKATh
OTHOCHUTEIbHBIE MOTPEUTHOCTH

B MPOIIEHTAX.

Pewamys 3anaum Ha OLICHKY
OTHOCHUTEJIbHBIX MOIPEIIHOCTEN
Onepuposams NOHAMUAMU.
npuOOpHasi MOTPENIHOCTD, CIIydaifHast
MOTPEIIHOCTh, CUCTEMATUYECKas
MOTPELIHOCTh, CPEHEE 3HAUECHUE.
IIpueooums npumepvt TPUOOPHOM,
CIIy4YallHOU U CHCTEMATUYECKOU
MOTPELTHOCTH.

Onpeodensimp SKCIEPUMEHTAIBHO HAOOP
3HaYeHUN (PU3UIECKON BEITUUUHbI

P IPOBEJCHUH HECKOJIBKUX
HE3aBUCUMBbIX U3MEPECHUM.
Hcnonvzosams GOpMyIbl 171 CPETHETO
apuPMETUIECKOTO HECKOIBKUX YHCET,
JUTSL OLICHKY a0COIIOTHOM MOTrpEeIHOCTH
3HauYeHUS (PU3NIECKON BEITUUHHEI,
OLICHEHHOT'O KaK CpeJHee

apudmMeTnueckoe Habopa ee 3HAaUCHMUIA.
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1.3.2 Kunemaruueckue
U3MEPEHUS TaIbHOCTH
moJieTa, pacuer

HAYJILHOW CKOPOCTH

(paKkTHKyM)

[Iepemenienne, CKOpOCTh

Y YCKOPEHHE MaTepuaIbHON TOUKH,
UX TIPOEKIIMU Ha OCU CUCTEMBbI
KoopauHat. CroxeHue
NepeMEILeHHUI U CI0KEeHNE
CKopocTei. JIBrmKkeHue Tena,
OpOILIEHHOTO TTOJT YTJIOM

K TOPHU30HTY. 3aBUCUMOCTh

Oyenusamsb 3HAUCHHUE U3MEPSIEMOM
(bu3nyecKoil BETUUMHBI KaK CpeiHee
apudmeTndeckoe Habopa ee 3HaUCHUH,
MOJTYYCHHBIX TIPH MTPOBEICHUH
HECKOJIbKHUX HE3aBUCUMBIX U3MEPEHUH,
a0COIIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTh 3HAYCHUS ITOU
(bu3HUeCKOi BETUYUHBI.
Yemanasnuseams e3aumocessu

MEX 1y OLIEHKOW 3HaUeHUs (PU3nIecKomn
BEJINYMHBI, ONPEEIIEMON

0 pe3ysIbTaTaM HECKOJIBKUX
HE3aBUCHUMBIX H3MEPEHUH, U CPETHUM
apuPMETUICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU.

CKOpPOCTb, YCKOPEHHUE, CBOOOHOE
najieHre, TaabHOCTh ToJIeTa,
a0COJIIOTHAsS MOTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs TIOTPEIIHOCTh
U3MEPEHUSL.

Ilpueooums npumepvl CBOOOTHOTO

NaacHus TSI IPpU pa3INIHbIX
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KOOPpAHWHAT, CKOPOCTH U YCKOPCHUA

MaTCpHaHBHOfI TOYKH OT BPCMCHHU

3HAYEHMSIX HA4aJIbHOU CKOPOCTH,

IIPU pa3HbIX yIJIax MEXAY HadalbHON
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KUHEMaTH4ecKue (popmysl,
OIMCHIBAIOIINE IBIKEHUE TEIa,
OpOILLIEHHOIO MO/ YTJII0M K TOPU30HTY.
Dopmynuposams TUNOTE3Y O XapaKTepe
3aBHCHMOCTH JJAIbHOCTH I10JIETA TENa,
OpOILIEHHOI'0 TOPU30HTAJIBHO,

OT €ro Ha4aJIbHOM CKOPOCTH.
Hccnedosams 3aBUCUMOCTD AATbHOCTH
nojera Tena, OpoIIeHHOT O
TOPU30HTAJIBHO, OT €r0 Ha4aaIbHOU
CKOPOCTHU U UHMEPRPEmUpPO8ams
MOJTyYEHHBIEC PE3yIbTATHI.

Pewamw 3anauy Ha onpenenenue

10 SKCIIEPUMEHTAIBbHBIM JIaHHBIM
HA4YaJIbHOW CKOPOCTH TeJIa,
OpOILIEHHOT 0 TOPU30HTAIBHO.
Onpeodensimsb aOCOMOTHYIO

N OTHOCHUTCIIbHYIO IIOI'PCIITHOCTD
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1.4 TIlpocreiimue
TEOMETPHUUYECKUE
HU3MEPCHUSI
(camocTosiTeIbHAS

pabora)

1.5 TI'paduxu
AKCIIEPUMEHTAITLHBIX

3aBUCHUMOCTEM.

Mertozas! ¥ pUeMBbI IPOBEICHUS
IPSIMBIX U KOCBEHHBIX U3MEPEHUI
r€OMETPUYECKUX BETMYMH (JJIMHA,

yTOJ, IO h, 00BEM)

['papuueckoe npencraBieHue
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT apyra. JInnenHas

HayvaJbHOW CKOPOCTH Tena,
OpOILIEHHOT O TOPU30HTAIBHO
Onepuposams noHAMUAMU.
a0COIOTHAS OIPELIHOCTh U3MEPEHMS,
OTHOCHTEJIbHAs MOIPEUTHOCTh
U3MEPEHMUSL.

3namb METOJIbI U IPUEMBI TIPOBEACHMUS
NPSIMBIX U3MEPEHUI T€OMETPUYECKHUX
BEJIMYMH.

Ipumensmo Gopmysl

JUTSL onpeieieHns a0COMOTHBIX

Y OLIEHKH OTHOCUTENIbHBIX
MOTPELTHOCTEN.

Pewams 3anauy Ha onpeneneHue
wioaau Gurypsl 1 oobema tena

10 KCIIEPUMEHTAIIBHO N3MEPEHHBIM
3HAYEHUSIM JJTUH.

Onpeoenamb 3HaYEHUSI OTHOCUTEBHBIX
HOrPELIHOCTEN B MPOLIEHTaX
Onepuposams nousamusamu.: Tpapux
3aBUCUMOCTH OJJHOH (hU3NUUECKOM

BEJINYMHBI OT IPYTOW, TMHEWHAS
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I'padpuueckas
00paboTKa TaHHBIX

(mexums)

3aBUCUMOCTD. Y TJIOBOU
K03 HUIMeHT 1 CBOOOTHOE

cJIaraeMoe JIMHEHOU 3aBUCUMOCTH

3aBUCHUMOCTD, YTII0BOU KOA(PPHUIIUEHT
¥ CBOOOJIHOE cllaraeMoe JTMHEHHON
3aBUCUMOCTH, aIllIPOKCUMAIINS,
WHTEPIOIAIHS, SKCTPATIOJISIIHS.
3namb ipaBUIIa NOCTPOEHUS Tpa(UKOB
3aBUCUMOCTEH (PU3NUIECKUX BEITUINH
Apyr OT Apyra.

Cmpoumb rpapuKy TUHEHHBIX
3aBUCUMOCTEN U3MUECKUX BEIMUNH
Apyr OT Apyra.

Ipumensimo nipaBUIIa TOCTPOCHHUS
rpauKOB 3aBUCUMOCTEN (hU3NIECKUX
BEJIMYMH JIPYT OT JIpyra.

IIpusooums npumepsl anmpoKCUMaIUH,
WHTEPIOJSAINN, YKCTPATIONSAIINH.
Ymems ipoBOIUTH IPOLIEYPHI
anmpOKCUMAITUH, UHTEPTIOJISIINH,
HKCTPATIOJISIIUH.

Onpedensimob 3HAYEHUSI yTII0BOTO
Kod(puireHTa u CBOOOTHOTO

cllaraeMoro JJMHEHHOM 3aBUCUMOCTH,

O CHHUBATh UX a0COJTFOTHBIC
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1.6

O6paboTka
HEJIMHEHUHBIX
3aBUCHUMOCTEH:
JIMHEapu3alIus,

noACYCT Iuiomaaun

['padpuaeckoe npeacrabBicHUE
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH APYT OT ApYra.
Henuneiinas 3aBUCUMOCTD

U €€ JIMHeapHu3alus

IIOTPEIIHOCTH.
Yemanasnusame 63aumocesasu mexny
MaTEMaTUYECKUM MOHATHEM <JIMHEWHAS
GyHKUMA» ¥ TMHEMHON 3aBUCUMOCTBIO
¢u3nyecKkux BEIUYUH JPYT OT Ipyra.
Hccneoosams u unmepnpemuposams
rpaduKu TMHEWHBIX 3aBUCUMOCTEN
(bu3MUeCcKUX BEIUYHH APYT OT ApYra.
Pewamw 3a1aun Ha TOCTPOECHUE
JMHEWHBIX IpapuKOB 3aBUCUMOCTEN
(U3HYECKUX BEJTMYUH JAPYT OT Apyra
0 33JJaHHBIM Habopam
HKCIIEPUMEHTAIbHBIX JaHHBIX,
OIpeNENATh [0 MOCTPOCHHOMY IpauKy
YTI0BOM KO3 PUIIUEHT U CBOOOJHOE
CJIaraéMoe, OLEHUBATh UX a0COJIOTHBIE
Y OTHOCHUTEJIbHBIE ITOTPENTHOCTH
Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJIHOM (hU3UYECKOn
BEJINYMHBI OT IPYTrO, HEJIMHEWHAS
3aBUCUMOCTb, JIMHEAPU3aLUs

HEJIMHEMHON 3aBUCUMOCTH, IUIOIIAb
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o1 rpauKoMm,
MIOCTPOCHHE
KacaTeJIbHbIX

K rpaduky (JIeKus)

noJ TpauKoM 3aBUCUMOCTH,
KacareiabHas K rpaduKy 3aBUCUMOCTH
B JJaHHOM TOYKE.

3nams TpaBUiIa MOCTPOCHUS TPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUYUH
JPYT OT Jpyra, (pu3nuecKkuii CMbICI
TUTOIIAIM TTOJ] TpadUKOM 3aBUCUMOCTHU
U KacaTeJIbHOU K rpaduKy 3aBUCUMOCTH
B JJaHHOM TOYKE.

Cmpoums UCXOIHBIC

U JIMHEapU30BaHHbBIC TpauKn
3aBUCUMOCTEH (PU3NIECKUX BEITUINH
JPYT OT JIpyra, KacaTeIbHYIO K rpaduKy
HEIIMHENHOW 3aBUCUMOCTH B IAHHOMN
TOUKE.

Ilpumensimo TipaBUIa IOCTPOCHHUSI
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYHH JIPYT OT JIpyra.

Onpedensimob 3HAUECHUS TUIOIIAN

1o rpauKoM 3aBUCUMOCTH

U yrI0BOro ko3 duimeHra

KacaTeabHOM K TpaduKy HETMHEHHOM
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3aBUCUMOCTH B JIaHHOM TOUKE,
OLIEHUBATh UX a0COJIIOTHBIE
TIOTPEITHOCTH.

Yemanasnusams 63aumocessu

MEX]ly MaTeMaTUYeCKUM MOHATHEM
«pyHKUMS» 1 3aBUCUMOCTBIO
(bu3nYecKux BETUYHUH JPYT OT JIpyra.
Uccneoosams u unmepnpemuposamso
rpaduKy HETMHEMHBIX 3aBUCUMOCTEN
bu3ndyecKux BEIUUHH JPYT OT Ipyra.
Pewamyp 3amaun Ha IOCTPOEHUE
JMHEapU30BaHHBIX TPaPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JpYT OT Jpyra 1o 33JaHHBIM HabopaM
HKCIEPUMEHTAIbHBIX JAHHBIX,
OIPENENATh M0 TOCTPOCHHOMY TpapuKy
YTI0BOM KO3 PHUITUEHT U CBOOOTHOE
clIaraeMoe, OllEHUBATh UX a0COJIOTHbIE

N OTHOCHUTCIIbHBIC IIOTPCHIHOCTH

1.7 HW3mepenue 2 PaBHOMEpHOE 1 HEpaBHOMEPHOE Onepuposams nowamuamu. Tpapuk
3aBUCUMOCTH IPSIMOJIMHENHOE IBU)KCHHUE. 3aBHCHMOCTH OIHON (pU3NYECKOU
KOOPJMHATHI TPAaHULIbI Koopaunara, Bpemsi, CKOPOCThb BEJIMYMHBI OT APYTrOM, HEIMHEHHAs
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1.8

00J1aCcTH HAMOKAHUSA
OT BPEMECHHU.
JInneapuzanus

3aBUCUMOCTHU

(IpaKTHUKYM)

N3yuenue ynpyroro

THCTEpe3uca

(paKkTHKyM)

Cuna. 3mepenue cuibl
JTAHAMOMETPOM. Y TIpyTrue
Y YaCTUYHO ynpyrue aedpopMariiu.

Cuna ynpyroctu. 3akoH [ 'yka.

3aBUCUMOCTb, JIMHEAPHU3ALUS
HEJIMHENHOW 3aBUCUMOCTH.

Cmpoumb TMHEAPU30BaHHBIN rPaPuK
3aBUCUMOCTH (PU3NYECKUX BEIUUHH
Apyr OT Apyra.

Ilpumensams ipaBuUIIa TOCTPOCHUSA
rpaduKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JPYT OT ApyTa.

Onpedensimob 3HAYEHUSI YTIOBOTO
koad uirieHTa 1 cBOOOTHOTO
ciaraemoro rpaduka JTMHEHHOM
3aBUCUMOCTH, OIIEHUBAThH

UX a0COJIIOTHBIE OIPEUTHOCTH.
Hccneoosams u unmepnpemupogamso
HEJIMHENHYIO 3aBUCUMOCTh KOOPIMHATHI
IpaHulbl 00JaCTH HAMOKaHUs Oymaru
OT BPEMEHH.

HUcnonv3o6ams CEKYHIOMED U PYJETKY
Onepuposams NoHAMUAMU. CUIIA,
nedgopmarys, yopyrui ructepesuc.
Ymemwv popmynupoBaths 3akoH ['yka,

coOMpaTh SKCIEPUMEHTATLHYIO
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OTkioHeHus oT 3akoHa ['yka.
['ucrepesuc. Pabora cuibl
Ha MaJIOM U Ha KOHEYHOM
nepemenienu. I'paduueckoe

MMpcaACTaBJICHUC pa6OTLI CHJIbI

YCTaHOBKY.
Dopmynuposams TUNOTE3Y O XapaKTepe
3aBHCUMOCTH JIMHBI 00BEKTa OT
BETMUMHBI IPUJIOKCHHON K HEMY CHIIBI.
Cmpoums HeTMHEWHBIN rpapuK
3aBUCUMOCTH (PU3UYECKUX BEIUUYUH
Apyr OT Apyra.

Ipumenams npaBuIIa MOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra.

Hccneoosams u unmepnpemuposams
HEJIMHEHHYI0 3aBUCUMOCTD JTMHbI
00BEeKTa OT BETMUMHBI IPHUII0KEHHOM

K HEMY CHJIBI.

Onpeodensims yroy HaKJIOHA
KacaTeabHOH K rpaduKy HETMHEHHON
3aBHCHMOCTH B IaHHOM TOYKE, TUIOIIAIh
noJ1 rpad)MKOM, OLIEHUBATH A0COTIOTHBIE
¥ OTHOCHUTEIbHBIEC TOTPEITHOCTH ATHX
BEJIMYKH.

Hcnonvzosams cCeKyHIOMEP

Y TUHAMOMETD.
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1.9

Haxoxnenue maccel
JIMHEWKHU U IIIPULA
C IIOMOLIBIO
YPAaBHOBEILLIMBAHUS

phruara (IpakTUKyM)

AOCOIIOTHO TBEPJIOE TEIO.
BpamarensHoe n1BUXKEHNUE
TBEPAOro Tejaa. MOMEHT CHIIbI
OTHOCHUTEJIbHO OCHU BpAILICHUSI.
IInedo cunel. CnoskeHue cuil,
MIPUIOKEHHBIX K TBEPJIOMY TEITY.
Llentp TsKecTH TENA. Y CIIOBUS

paBHOBECHS TBEPAOro Tea. Peruar

Ycemanasnueams 63aumocessu

MEXIy omnpeeIcHueM GU3nIeCKon
BEJIMYMHBI «MEXaHHUecKas paboTa

U TEOMETPUYECKUM TTOHATHEM
«TUTOMIAIb TIOJT TPAUKOM 3aBHCUMOCTH
BEJTUYMHBI CHJTBI OT BEJTUIHHBI
nedopmarum»

Onepuposams nousmusmMu.: MOMEHT
CHJIBI OTHOCHTEIILHO OCH BPAIICHUS,
TJICYO CHIIBI, IICHTP TSDKECTH Tela,
phbIvar.

Ymems hopmynupoBaTh MpaBuiio
MOMEHTOB, YCJIOBHS pPaBHOBECHS
a0COJTFOTHO TBEPIOTO TeJa, CKIIaIbIBATh
CHJIBI, IPUJIO’KEHHBIE K TBEPJIOMY Ty,
COOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugooums ipuMepbl IPUMEHEHUS
pBIYAroB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH KOOPJIUHATHI TOUKH

OMOPhI YPABHOBEIIECHHOT' O pblUara
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OT BEJIMYMHBI CUJIbI, IPUIIOKEHHOM

K €ro KOHILY.

Cmpoumsb TUHENHBIA rpapuK
3aBHCUMOCTH (PU3NYECKUX BETUINH
Apyr OT Apyra.

Ipumenameo nipaBuIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYMH JIPYT OT JIpyra.
HUccneoosams u unmepnpemuposams
3aBHCUMOCTH KOOPJIUHATHI TOUKH
OIOPBI YPaBHOBEIIEHHOTO phlyara

OT BEJTMYUHBI CUJIbI, TPUITOKEHHON

K €ro KOHILY.

Onpeodensimo 1o TpadyKy TUHEHHOM
3aBHCHMOCTH 3HAUEHUS yTIIOBOTO
kod¢ unrieHTa 1 CBOOOTHOTO
CJIaraeMoro, OLeHUBaTh aOCOIIOTHbBIE
¥ OTHOCHUTEJIbHBIE IOTPEITHOCTH ATUX
BEJIMYHH.

Hcnonvzosams NTUHENKY, a TaKXKe
HITPUI] C IETCHUSIMH JJI1 U3MEPEHUS
obbema.

Pewams 3a1a4n 0 paBHOBECUU phbluara
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1.10 MUsmepenue
KO3 durmeHTa
SHEPreTHYECKUX TTOTEPh
IIPH OTCKOKE IapuKa

OT IIOBCPXHOCTH

(MpakTUKyMm)

HMHYHBC CHJIbI U U3BMCHCHHUC

HNMITYJIbCA TCJIa. 3aKoH COXpaHCHUA

uMmIyibca. Kunernueckast sHeprus

MaTepHuaibHOM TOYKH. Teopema
00 U3MEHEHUU KMHETUYECKOU
SHEPrUU MAaTEPUAIIBHON TOUYKHU.
ITorenuanbpHbBIC

Y HEMOTEHUHUAJIbHBIE CUJIBL.
[TorennmanbHas SHEprus.
[ToreHmanbHas YHeprus Tena

B OJTHOPOJHOM I'PABUTAIMOHHOM
nojie. CBsi3b pabOTHI
HETMOTCHIMAIbHBIX CHII

C U3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBbI TeJl. 3aKOH
COXPaHEHUSI MEXAaHUYECKON
DHEPruu. YIPyrue u Heynpyrue
CTOJIKHOBEHMs. BHyTpeHHsAs

DHEprus Tena

Onepuposams NOHAMUAMU. UMITYIIbC
CWJIbL, UMITYJIbC T€JA, KHHETUYECKasI
AHEPTHs MaTEepUaIbHON TOUKH,
MOTEHIIUAJIbHBIEC U HETTOTEHIIMAJIbHbIE
CUJIBI, MIOTEHIIMAJIbHAS YHEPT U

(B T.4. TeNa B OJJHOPOTHOM
I'PaBUTAIIMIOHHOM I10JI€), YIPYTHe

Y HEYNPYTUe CTOJIKHOBEHHUSI.

Ymems GpopmynupoBaTh 3aKOH
COXpaHEHHUS UMITYJIbCA U TEOPEMY

00 U3MEHEHUU KUHETUYECKOM SHEPTUn
MaTepuaibHON TOUYKHU, 1aBaTh
OIpEeIeTICHNUE MOTEHINAIbHBIX

Y HETIOTEHIIUAJIbHBIX CHUII;
(bopMyIHpOBaTH 3aKOH COXPAHCHHSI
MEXaHUYECKOW SHEPTUH.
IIpusooums npumepwvi Ciry4aes,
KOTI'JIa UMITYJIbC TeJla COXpaHseTCs
WJIM HE COXPaHSETCs, KOorjaa
MEXaHUYEeCKasi SHEPT U] CUCTEMBbI
COXpaHSETCS UJIK HE COXPaHSIETCH,

YOPYTHUX U HEYTIPYTUX CTOJIKHOBEHUH.
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Uroro o pazneny

20

Dopmynuposams TUTIOTEY O XapaKTEPE
3aBUCHUMOCTH BBICOTHI OTCKOKA IIIapUKa
MOCJIE COYAApEHUs C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Cmpoums TMHENHBIA U HEIMHEWHBIN
rpaduk 3aBUCUMOCTH (DU3UIECKUX
BEJIMYUH JPYT OT ApyTa.

Ilpumensamo nipaBuIia MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIUYUH JIPYT OT JApyTa.

HUccneoosams u unmepnpemuposamso
3aBUCHUMOCTbD BBICOTHI OTCKOKA IIapHUKa
MOCJIE COYAapEHUsl C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BHICOTHI
copoca.

Hcnonvzoeams pynerKy.

Pewams 3agaun 00 abCONMIOTHO
YOPYTUX U a0COTIOTHO HEYIPYTUX

COYJapeHUsIX
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Paznen 2. MoJiekyJasipaasi pu3uka 4 TEPMOAUHAMMKA

2.1. Ormpenenenue 2 KomnuecTBO TEmI0TEL.
TEIUIOEMKOCTH TenmnoeMKOCTb T€Ia. Y AelIbHAs
TBEPJIOTO Tela 1 MOJISIpHAS TEIJIOEMKOCTH
(MpakTUKyMm) BEILECTBA. Y PABHEHUE TEIJIOBOTO

Oamanca. TemoBoe paBHOBECHE

Onepuposams noHsmMusAMU. KOJTHYSCTBO
TEIUIOTHI, TEIDIOEMKOCTh TeJa, YACIbHAS
1 MOJISIpHAsI TeIJIOEMKOCTH BEIECTBA,
TEIJIOBOE PaBHOBECHE.

Ymems popmynupoBaTh ypaBHEHHE
TEIJIOBOI0 OajlaHca, cooupaTh
AKCIICPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumv npumepwoi Te,
00J1aJafoINX OJMHAKOBOM
TEII0OEMKOCThIO, HO Pa3IUIHON
YACITBbHON TEIIOEMKOCTBIO.

Ilpumensimo ypaBHEHHE TEILIOBOTO
OaytaHca JuUTsl OITMCaHUs TTporiecca
TEMI000MeHa TBEPIOTO TeJa C BOIOH.
Uccneoosams Ten1000MeH

MEK]Ty TBEP/IBIM TEIIOM H KHIKOCTIMHU
U UHMepPNPemupo8ams pe3ynbTaThl
JTHUX OIBITOB.

Onpeodensimsb TEIIOEMKOCTh TBEPAOTO
TeJla Ha OCHOBAHUHU PE3YJIbTaTOB

OIBITOB 10 U3YYEHHUIO TEIJIO0OMEHA
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2.2.

N3smepenne
TEMIEPATYPhl PyK
AKCIEPUMEHTATOPA
Y JIaBJIEHUSI, KOTOPOE
MOT'yT CO3/1aTh

€ro JICTKHUC

(pakTUKyMm)

JlaBnenue, o0beM, TeMIiepaTypa,
KOJINYECTBO BenlecTna. MneanbHbii
ra3. YpasHenue MenjeneeBa—
Knaneiipona. ['a30BbI€ 3aKOHBI.

["a30BbIi1 TEpMOMETD

MEXIY TBEPABIM TEIOM U KUAKOCTIMU
C pa3HbIMU TEMIIEpaTypaMu, OLIEHUBATh
aOCOIOTHYIO U OTHOCUTEIBHYIO
MOTPEIIHOCTUA U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEpMOMETD.
Yemanasnuseams 63aumocessu

MEX1Y 3aKOHOM COXPaHEHUs SHEPTUU
¥ ypaBHEHHEM TEIIOBOro OanaHca.
Pewams 3anaun Ha npUMeHEHNE
ypaBHEHUS TEIUIOBOro OanaHca
Onepupogsamsb noHamusMu. JaBJICHUE,
00beM, TEMIIEPATYPA, KOJTUUECTBO
BEIIECTBA, UJCAIbHBIN Ta3.

Ymems 3anuchIBaTh ypaBHEHUE
MenneneeBa—Knaneiipona,
(dbopMynupoBaTh ra30BbI€ 3aKOHBHI,
coOupaTh SKCIEPUMEHTANBHYIO
YCTaHOBKY.

3namo yCTpOMCTBO U IPUHIUI PaOOTHI
razoBOro TepMOMETpA.

IIpusooums npumepsl NOBEJIEHUS ra3a
IIPY U3MEHEHUH €ro JaBJIeHUs], 00beMa,

TeMIEPaTypHhIL.
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2.3.

DddexTuBHBIM

KO3 PULUEHT
KECTKOCTH CUCTEMBI.
Onpenenenue Moayss
FOnra npoBonoku

C TIOMOIIBIO phIYara.
Onpenenenue npeaena
ynpyrou nedopmaiuu
(MpakTUKyMm)

Hedbopmaruu TBEp0ro Tea.
Pactsxenue u cxxarue. Monyib
Onra. Yopyrue u neynpyrue
nedopmanmu. [Ipenen ynpyrux
nedopmanmii. 3akon ['yka.
MOMEHT CuJIbl OTHOCHUTENIBHO OCHU
BpaiieHus. [linedo cunbl. YcnoBus

paBHOBECHS TBEPAOrO Tea. Peruar

llpumensams TUHENKY U CEKYHIOMEDP.
Onpedensimob TEMIIEPATYPY U TABJICHHE
UJICATIBHOTO T'a3a M0 pe3yiabTaTaM
OMBITOB C CAMOJICIIbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzosams TUHENUKY

Y CaMOJIEIIbHBIN ra30BbId TEPMOMETD.
Yemanasnusams 63aumocessu
MEKy BHEILIHUMU 1 BHYTPEHHUMU
MakpoIapameTpamMu
TEPMOJIMHAMUYECKOU CUCTEMBI.
Pewams 3anaun Ha IpUMEHEHUE
ypaBHeHust Menneneesa—Knaneipona
Onepupogams nouamusamu. yupyrue
U Heynpyrue aedopmanu,

npenen ynpyrou aedopMaiium,
Moayib FOHra, MOMEHT CHJIBI
OTHOCUTEJIBHO OCH BPALLCHUS, TIEYO
CWJIBI, pbIYar.

Ymems popmynupoBars 3akoH ['yka
U1 iepopmanuu pacTsKeHUs
OJTHOPOJIHOT'O CTEPKHS C MOCTOSHHBIM

MMONEpEYHLIM CCUCHHUEM, YCIIOBHC
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paBHOBecHs a0COIIOTHO TBEPIOTO TeNa,
COOMpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepwvi ynpyrux

U HEeYNpyTrux aedopmaiuii, MaTepuaion
C pa3nUYHBIMHU MOAyIsimMu FOHTa.
Ilpumenams 3akoH ['yka ayis pacuera
nedopMaliK pacTs>KEHUs TPOBOJIOKH.
Hccneoosams 3aBUCUMOCTD yIITTUHEHUS
MIPOBOJIOKU OT BEJIMYUHBI
PACTITUBAIOLIEH €€ CUJIBI

U UHIMEPNPEeMUpPOBAmMs

MOJTyYEHHBIC Pe3yIbTaTHhI,

B TOM YMCJI€ 1JIs1 ONIPEACIICHUS MTpeena
yrapyroi aedopMariy.

Onpeoensams moaynb FOHra npoBosioku
HA OCHOBAHHH PE3YJIHTATOB OIBITOB

0 PACTSHKEHUIO IPOBOJIOKU

C MTOMOIIIBIO PA3JIMYHBIX 110 BEJIMUNHE
CHJI, OLICHUBATh a0COIOTHYIO

Y OTHOCHUTEIIbHYIO MTOTPEIIHOCTh

n3MepeHHoro moayns FOHra.
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2.4.

N3smepenne

K03 durmeHTa
MOBEPXHOCTHOT O
HATSHKEHUS] METOI0M

OTpHbIBa (MMPAKTUKYM)

[IoBEPXHOCTHOE HATSIKEHHUE.

Ko duirienT moBepXxHOCTHOTO
HaTspkeHust. Cuiia MoBEpXHOCTHOTO
HaTshKeHus. KanwsipHeie
sSBJICHUs. [[aBieHne

IIOJ] UCKPUBJIEHHOW TOBEPXHOCTHIO

xunkoctu. Gopmyna Jlammaca

Hcnonvzoeams HEPABHOIUICUHUH pblyar
JUISl YBETUYEHUS CUJTBI U TIEPEMEIICHUS.
Pewamys 3anaun Ha nprUMEHEHNE 3aKOHA
['yka s pacuera pacTsKeHUS

Y C)KaTHUs CTEPIKHEU

Onepuposams NOHAMUAMU.
MOBEPXHOCTHOE HATSKEHUE,

K02 (PUIIHEHT TOBEPXHOCTHOTO
HATSDKEHUS], KAUJUISIPHBIE SIBJICHUS.
Ymems 3anmuceiBaTh GOPMYITY JJISI CHITBI
MOBEPXHOCTHOT'O HATSHKEHHUSI, POPMYITY
Jlammaca nJist onpeneneHus JaBIeHUs
10/l UICKPUBJIIEHHON ITOBEPXHOCTBIO
KUJAKOCTH, COOUPATH
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsbl TOBEPXHOCTHBIX
SABJICHUN U KAITWJUISIPHBIX SIBIICHUU.
Ilpumenams METON OTPBIBA PAMKHU

OT OBEPXHOCTH JKUIAKOCTH

JUTst I3MepeHust KodhduiinenTa
MOBEPXHOCTHOT' O HATSIKEHUS )KUIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJTHYHHEI
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2.5.1. OmpeneneHre TOYKH

pOocChI (MIPAKTUKYM)

Hacpimmensbsie 1 HeHAChIIIIEHHbBIE
napel. KauecTBeHHas 3aBUCHMOCTh
IJIOTHOCTH U TaBJICHUS
HACBIIIEHHOI 0 Mapa

OT TeMIIepaTypHl,

WX HE3ABUCUMOCTbH OT 00bEMA

CHWJIbI, HEOOXOAMMOM ISl OTphIBA

OT TOBEPXHOCTH BOIbI TPOBOJIOYHOM
paMKH, OT €€ epuMeTpa

U UHmMepnpemupo6antvb Pe3yJibTaThl
MIPOBE/ICHHBIX U3MEPEHHI.

Onpeodensaimob kodhpurmeHT

MMOBCPXHOCTHOI'O HATAKCHHA JKUAKOCTHU

0 pe3yJibTaTaM NPOBEACHHBIX
U3MEPEHUH, OIICHUBATH A0COFOTHYIO
Y OTHOCHUTEIBHYIO MOrPEITHOCTh
W3MEPECHHOMN BEJIMYMHBI.
Hcnonv3o6ams pblyar i CO31aHuUs
CHJIBI 3aJJaHHOM BEJIWYHHBEI.

Pewams 3anauv Ha NpUMEHEHUE
(GhOpMYIIBI JIJIs1 CUITBI ITOBEPXHOCTHOT'O
HaTsoKeHHs U hopmyiibl Jlammaca
Onepuposamb nOHAMUAMU.
HACBIIICHHBIN U HEHACBIIIIEHHBIN Map,
BJI&YKHOCTb BO3/1yXa, a0COJIFOTHAS

1 OTHOCUTEJIbHAS BJIAXKHOCTb.

Ymems xauecTBEHHO OIMCHIBATH

3aBUCHMMOCTD IINIOTHOCTH U JaBJICHU A
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HACBIIIEHHOT O Mapa. BiaxxHocTh
BO31yXa. AOCOMIOTHAS

N OTHOCHUTCJIbHAA BJIaAXKHOCTD

HACBIIIEHHOT'O ITapa OT TeMITepaTyphl,
HUX HE3aBUCHUMOCTH OT 00beMa
HACBIIICHHOTO TIapa, COOMPaTh
AKCIIEPUMEHTAIBLHYIO YCTAaHOBKY.
Ilpueooums npumepvt HaCHIIICHHOT O
Y HEHACBIIIEHHOTO Tapa.
Hccnedosams miporiecc BITIAACHUS
POCHI P MIOHMKEHUHU TEMITEPaTyPhI
BJIQYKHOTO BO3/IyXa

U UHMepnpemuposams TOJTYICHHBIC
PE3YIIBTaTHI.

Onpeodensimp 10 TOTYISHHBIM
AKCIIEPUMEHTATBHBIM TAHHBIM
TEeMITepaTypy TOUYKY POCHI, U 3aTEM,
C IIOMOIILIO TAOJIHIIBI 3aBUCHMOCTH
JTABJICHUS HACHITIICHHOTO TIapa BOJIBI
OT TeMIepaTypbl, OTHOCUTEIIbHYIO
BJIQYKHOCTH BO3/IyXa, a TAKXKE
a0COJIIOTHBIE K OTHOCHUTEJIHLHBIE
MOTPEITHOCTH ATUX BEJINYHUH.
Hcnonvzosamsb TEPMOMETP.

Pewams 3aJa41 Ha BBIYHNCIICHUC
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM

KOHACHCATOPOM

(MpakTUKyMm)

DIIEKTPUYECKUM 3apsi.
DIIEKTPUYECKOE TTOJIE.
HanpskeHHOCTh U TOTEHIUAN
ANEKTPUYECKOro nosist. Pa3HocTh
MOTEHIIUAJIOB Y HAIPSIKEHHUE.
N3mepenne HanpsiKeHuUs!.
Bonbr™merp. Kongencarop.
DIIEKTPOEMKOCTh KOHAEHCATOpa.
[TapannenbHOE

Y [IOCJIEA0BATENBHOE COEUHEHHE

KOHJICHCATOPOB

a0COJIFOTHOHM M OTHOCHUTEJILHOU
BJIQKHOCTH

Onepuposams NOHAMUAMU.
AIEKTPUUIECKUI 3apsiI, JIEKTPHUICCKOE
ToJie, HanpsHKEHHOCTD U MTOTEHITHAI
AICKTPUUIECKOTO TI0JISA, Pa3HOCTh
MOTEHIIUAJIOB U HAMPSHKEHUE,
KOHJIEHCATOP, AIEKTPOEMKOCTh
KOHJIEHCaTOopa.

Ymemwb BHIUUCHATD 3apsi]l KOHIEHCATOPA
10 €T0 AJICKTPOEMKOCTH

W HaIIPSHKCHUIO, IIPUMEHSTH ()OPMYITBI
JUISL pacdeTa 3JIEKTPOSMKOCTH

MIPH TIOCIIEIOBATEIHHOM

U MapajuieiIbHOM COEAUHEHUU
KOHJIEHCATOPOB, COOMpaTh
AIEKTPUYECKYIO TIEIb.

IIpusooums npumepol
MIOCJIEIOBATEIHHOTO U TapAJIIIETLHOTO
COCIMHEHUS KOHJICHCATOPOB.
Hccneoosamsb 3aBUCHMOCTD

HAIpsAKCHUA Ha KOHACHCATOPC
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Uroro o pazneny
Pa3nen 3. DinexkTpoamHamMuka.
3.1. Hzydenwme mporiecca

pa3psAIKU KOHAeHcaTopa

(MpakTUKyMm)

DIIeKTpUYECKUM 3apsij.
DJIEKTPUUYECKOE TOJIE.
HanpskeHHOCTh U TOTEHIUAN
AJIEKTpUYECcKoro nojsi. Paznoctsb
MOTEHIIUAJIOB U HAIPSKEHHUE.
OJ1C ucrounnka Toka. U3mepenue

HanpsikeHus. BonbT™merp.

OT €ro AJIEKTPOEMKOCTHU
U UHMepPnpPemupo8ams Pe3yJIbTaThbl
ATOr0 IKCIEPUMEHTA.

Onpeodensms OTHOILICHUE
ANEKTPUUECKUX EMKOCTEH IBYX
KOHJIEHCATOPOB 110 U3MEPEHHBIM
3HAYEHUSM HAIpPsKEHUS Ha HUX,
OLIEHMBAThH a0COJIOTHBIE

Y OTHOCUTEJIbHBIE MMOTPEIIHOCTH
U3MEPSEMbIX BEJIUYUH.
Hcnonvzoeams BOJIBTMETD.
Pewamw 3anaun Ha cCOETMHEHHE

KOHIACHCATOPOB

Onepuposamsb NOHAMUAMU.
AIEKTPUUYECKUH 3apsil, IEKTPUIECKOE
M0JIe, HAMPSIHKEHHOCTH Y MOTEHIIUAI
AIEKTPUUYECKOTO TOJIS, Pa3HOCTh
MOTEHIIUAJIOB U HANPSKEHUE,

OJ1C ucrtoyHuka Toka, KOHIAESHCATOP,

QJICKTPOCMKOCTb KOHACHCATOpPA,
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KonpaeHncarop. 91€KTpOeMKOCTh
KOHJIEHCATOpa. DIEKTPUUECKOE
cornpoTuBiieHuE. 3akoH Oma

JUJIS1 TIOJTHOM (3aMKHYTOM)
AJIEKTPUYECKOM LICTIH.
KoHaeHncarop B 11e11 TOCTOSIHHOTO

TOKa

AIEKTPUYECKOE COMPOTUBIICHUE.
Ymems dopmymupoBats 3akon Oma
JUJ1S1 TIOJTHOM (3aMKHYTOM)
AIEKTPUUYECKOU 1IETH, BEIYUCIISITh
3apsii KOHAEHCATopa

IO €T0 AIEKTPOEMKOCTH

U HampsDKEHUI0, coOUpaTh
ANEKTPUUYECKYIO LEIb.

IIpusooums npumepsl NOBENCHUS
KOHJIEHCATOpPa, BKJIIFOUEHHOTO B LEIIb
MOCTOSTHHOT'O TOKA.

Dopmynruposams TUMOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIBI TOKA OT BPEMEHU
IIpU pa3psiKe KOHAEHCATOpa

4yepes pe3ucTop.

Cmpoumbs rpaduK 3aBUCUMOCTH CHIIBI
TOKa OT BPEMEHU IIPU pa3psiKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
Ilpumensame nipaBUIIa MOCTPOEHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH JIPYT OT JApyTa.

Hccnedosamsb 3aBUCUMOCTD CHJIBI TOKA
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3.2.

Onpenenenue
yJIeTBLHOTO

COIIPOTHUBJICHUA

Cwuna Toka. Hampsbxenue. 3aKoH
Owma 1l y9acTKa Iemu.

9JI€KTpI/ILICCKO€ COIIPOTHBJICHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJIEHCATOpa Yepe3 pe3ncTop

U UHMEPNPemupo8ams 3Ty
3aBHCHUMOCTb.

Onpeodensims IEKTPOEMKOCTh
KOHJICHCATOPA,

BBIpaXkas ee 4epe3 yrioBou

ko2 (pUIHEHT KacaTeTbHOM K TpaguKy
3aBHCUMOCTH CHJIBI TOKA Pa3psIKU
KOHJIEHCAaTOpa OT BPEMECHH,

OLIEHUBATh a0COTIOTHYIO

Y OTHOCUTEIHHYIO IMOTPEITHOCTh
AIIEKTPOEMKOCTH.

Hcnonvzoeams BOIBTMETP

U CEKYHJIOMED.

Ycemanasnueams 63aumocessu.
Pewams xauecTBeHHBIC 331291

0 KOHJIEHCATOpaX, BKIIOYCHHBIX B IIEITh
MOCTOSIHHOT'O TOKa

Onepuposamsb NOHAMUAMU.

CHWJIa TOKA, HAMPSKEHHE,

SJICKTPHUICCKOC COIMPOTUBJICHUC,
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MaTcpHrajia IIpOBOJIOKHU

(mpakTUKyM)

3aBUCUMOCTH COITPOTHUBIICHUS
OJIHOPOJHOTO TTPOBOTHUKA

OT €ro JJIMHBI U TJIOIIaIH
MOTIEPEYHOr0 CeYEHUs. Y AeIbHOE

COITPOTUBJICHUC BCIIICCTBA

YAEIBbHOE CONPOTHUBIIEHUE
BELIECTBA.

Ymems popmynupoBaTs 3akoH OMa
JUISl y9acTKa LEMH, 3a1ChIBaTh
bopMyiy 7151 3aBUCUMOCTH
COMPOTHUBJIEHUS] OJJHOPOJAHOTO
IIPOBOJHUKA OT €r0 JJIMHBI

Y IUTOIAAH MTONIEPEYHOr O CEUEHHS,
COOMPATh AIEKTPUUECKYIO LIETIb.
IIpusooums npumepsl BEIECTB

C Pa3JIMYHBIM YJEIbHBIM
COIIPOTUBIICHUEM.

Ilpumensamov METOJ U3MEPEHHUS

MaJIbIX JIEKTPUYECKHUX
COITPOTHUBIICHU.

Hccnedosams 3aBUCUMOCTD
HaAIPSDKEHUS MEXYy KOHIIAMH OTpe3Ka
MPOBOJIOKH OT JIIMHBI 3TOTO OTpE3Ka
U UHmMepnpemuposams pe3yabTaThbl
MIPOBEICHHBIX U3MEPEHU, BBIYUCIISATh
AIIEKTPUUYECKOE COITPOTHUBIIEHUE OTPE3KA

IMPOBOJIOKH 110 USMCPCHHBIM 3HAYCHUAM
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3.3.

N3mepenne
BOJIbT-aMIIEpPHOU
XapaKTEPUCTUKN
MOJIYIIPOBOJHUKOBOTO

nuona (MPakTUKYM )

[TonynpoBoguuku. CoOCTBEHHAs
Y IPUMECHAS IPOBOJIUMOCTD
HOJTYTIPOBOJHUKOB.

CaoiicTBa p-n-nepexoja.

[TonynpOBOAHUKOBBIN 1UOJ

CWJIbI TOKA U HAIIPSYKEHUS.
Onpeodensmo yaenbHOE CONPOTUBIICHUE
Martepuasa MpOBOJIOKH IO U3BECTHBIM
JUTMHE, TUAMETPY U COMPOTUBIICHUIO,
OLICHUBATh a0COIIOTHYIO
Y OTHOCHUTENBHYIO MOTPEIIHOCTD
YAEIBHOTO CONIPOTUBIICHUS.
Hcnonv3o06ameb MyJIbTUMETP B PEXKUMAX
BOJITMETPA U aMIIEPMETPA, JINHEUKY,
MUKPOMETP.
Pewamo 3agaun Ha 3akoH OMa
JUISl y4acTKa LU U Ha 3aBUCUMOCTh
CONPOTHUBIIEHUS OTPE3KA IMPOBOJIOKH
OT €r0 XapaKTEPUCTHUK
Onepuposams NOHAMUAMU.
MOJTYTIPOBOJHUK, COOCTBEHHAS
Y IPUMECHASI TPOBOAUMOCTb,
p-N-niepexo/1, NOJyIPOBOJHUKOBBIN
JIIO/I.
Ymemwv 00BSICHATH IPUPOAY
COOCTBEHHOH U IPUMECHOMU
MMPOBOJAUMOCTH, CBOKMCTBA
p-N-niepexoja, MPUHIIUI TeUCTBUS
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MOJYTIPOBOJHUKOBOIO INO/1A,
ero (yHKIIMOHUPOBAHUE

P BKIIFOUEHUH B JIEKTPUUYECKYIO 1I€TTh
MOCTOSTHHOTO TOKa B TIPSIMOM

¥ B 00paTHOM HallpaBJE€HUU, COOUPATH
ANEKTPUYECKYIO IENb, YUTATh
MapKUPOBKY MOJIYIIPOBOAHUKOBOTO
JMOJa.

IIpusooums npumepst NICTIOIB30BAHUS
MOJIYIIPOBOAHUKOBOTO AM0]1a

B DJICKTPUUECKHUX LETISX.
Dopmyauposams TUIOTE3Y O XapaKTePe
3aBUCUMOCTH CHJIBI TOKA, TEKYIIIETO
4yepe3 MOIYNPOBOAHUKOBBIN THOJ,

OT MOJaHHOT'O HA HEr'0 HAMPSIKCHUS.
Cmpoumb S3KCIEPUMEHTAIBHO
BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY
(BAX) monyrnpoBOAHUKOBOTO IHOAA
IIPU €70 BKIFOUEHHUH B AJIEKTPUUYECKYIO
1ENb OCTOSIHHOT'O TOKA B MPSIMOM

1 B 00paTHOM HaIpaBJICHUU.
IIpumensamo nipaBUiIa MOCTPOCHHUS

rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
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Uroro o pazneny
OBILIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME

34

BEJIMYHH JIPYT OT JIpyra.
HUccneoosams BAX

MOJTYIIPOBOJHUKOBOIO INO/1A,
BKJIFOUYEHHOT'O B 1€ TOCTOSIHHOT'O TOKA
B MIPSIMOM U B OOpaTHOM HalpaBJICHUU
U UHMEPNPEemuUpoB8ams

3Ty 3aBUCUMOCTb.

Onpeoensamp dAEKTPUUECKOE
COMPOTHUBJIEHUE TOTYIPOBOJHUKOBOTO
JIM0/1a TIPU TAHHOM 3HAa4€HUU
HaIPsDKEHMS, OIIEHUBATh a0COMIOTHYIO
Y OTHOCUTEJIbHYIO MOTPEIIHOCTh

ATON (PU3UYECKON BEIIMUUHBI.
HUcnonv3o6ams BOIBTMETP, AaMIIEPMETD,
MEPEMEHHBINA PE3UCTOP, MAKETHYIO
1aTy, NOJyIpPOBOAHUKOBBIN AHO/I.
Pewiams 3a1auu Ha 11€NTU TOCTOSTHHOT'O
TOKa MPY HAJIMYUHU B HUX HJICATHHOTO

Juoaa
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11 KJIACC

HanmenoBanmne
Ne KonuuectBo
pa3/iesioB U TEM
1/ JacoB
y4eOHOr o0 rpeaMeTa
Paznea 1. DnexkTpoguHamuka
1.1. OrmeHka BETUYUHBI 2
TOPU30HTATIBLHON
COCTAaBJISIIOIIIEH
MarHUTHOW UHIYKIIUU
MarHUTHOI'O I1OJIS

3emud (IPAKTUKYM)

[IporpamMmmHOE conepKaHue

Marnutnoe nosne. Bekrop

MAarHuTHOW MHAYKIMH. [TpuHiun

CYIICPIIO3NIIUH MAT'HUTHBIX MOJICH.

JIvHUM MarHUTHON MHIYKIWH.
MarauTHoOE 1noJie KaTylKu

C TOKOM

XapaKTepI/ICTI/IKa ACATCIBbHOCTH

00yJaroInXCsl

Onepupoeam b NOHAMUAMU. MAaroHuTHOC

10JI€, BEKTOP MAarHUTHOW MHAYKIIUH,
JMHAA MarHUTHOW WHIYKIIHH.
Ymems hopmynupoBaTh MPUHIIUIT
CYIIEPIIO3UIINA MAaTHUTHBIX TIOJIEH,
n300pakaTh TUHUHM UHIYKITUH
MarHUTHOTO MOJISL KaTYILIKU C TOKOM,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOIHBIX
00BEKTOB M TEXHUYECKUX YCTPOHCTB,
SBIISIOIUXCS HCTOUHUKAMU
MOCTOSTHHOT'O MAarHUTHOTO TIOJISI.
Ipumensams TPUHIUT CYTIEPTIO3UIINH
MarHUTHBIX TIOJIEH.

HUccneoosams pOCTPaHCTBEHHYIO

OPHUCHTAIIUIO BEKTOPA MHAYKIIUH
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MarHUTHOIO IOJIsI, CO3/1aBAEMOr0
Ha OCH COJICHOW]IA MPU CYIEPIIO3UIINU
MAarHUTHOIO MOJIst 3€MJI U MarHUTHOT O
TI0JISI COJICHOU/IA, B 3aBUCUMOCTH

OT CWJIBI TOKA B BUTKaX COJIEHOMIA

U UHMepnpemuposams NOJIy4eHHbIE
PE3YJIbTaTHI.

Onpeodensimo 10 pe3yibTaTaM
MIPOBEJIEHHOI'0 SKCIIEPUMEHTA MOy
TOPU30HTAIBHOM COCTAaBJISIONIEN
BEKTOpAa MarHUTHON UHIYKIIUU
MarHuTHOTO MoJisi 3eMJIU, OIIEHUBATh
a0COJIOTHYIO U OTHOCUTEIIBHYIO
MOTPENTHOCTh H3MEPEHHOUN (DHM3HUIECKOM
BEJINYMHBIL.
Hcnonvzoeams KOMITAC, COJICHOU/I,
Ja00paTOPHBIN OJIOK MUTAHUS,
TPAHCIIOPTHP.
Pewams 3anaun Ha IpUMEHEHUE
MIPUHIIUTA CYTIEPTO3UIIUA MATHUTHBIX

oJIer
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1.2.

N3mepenue
3aBUCUMOCTH BEJIMYHHBI
MAarHMTHOM MHIYKUUH
MarHUTHOTO MOJIS

MaramuTa OT paCCTOAHUA

(pakTUKyMm)

MarnutHoe nosne. Bekrop
MAarHUTHOM MHAYKUWH. JInHUM
MAarHUTHOM UHAYKUHUHU. MarHutHoe

IT10JIC IIOCTOAHHOI'O MarHuTa

Onepuposamb NOHAMUAMU: MATHUTHOE
10JI€, BEKTOP MAarHUTHOW MHAYKIIUH,
JMHAA MarHUTHON MHIYKIIWH.

Ymems n300paxatb IMHUU UHAYKIIHU
MarHUTHOTO TIOJISI TIOCTOSTHHOTO
Mar"ura, coOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY.
IIpusooumsv npumepsi IPUPOIHBIX
00BEKTOB M TEXHUYECKUX YCTPOMCTB,
SBIISIOIIUXCS UCTOUHUKAMHU
MOCTOSTHHOT'O MAarHUTHOTO TIOJSL.
Ilpumensamos cMapThoH

C TIPEyCTaHOBJICHHBIM IPOrPaMMHBIM
oOecrieyeHueM J1si U3MEPEHUs
BEJIMYMHBI MArHUTHOT O 110JIs1, IPaBUiIa
MOCTPOCHUS TpadKOB 3aBUCUIMOCTEH
bu3nyecKux BETUUYHUH JPYT OT JIpyra.
Hccrnedosams 3aBUCUMOCTD BEITUYUHBI
MarHUTHOM MHIYKIIUH MarHUTHOT'O
H0JIs1 HOCTOSTHHOT'O MarHuTa

Ha €ro IPOJIOIBHON OCH CUMMETPHUH

OT PACCTOSIHUSI MEXIY LICHTPOM
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1.3.

HaOmnroneuue
MArHUTHOT'O

THCTEpe3uca

(paKkTHKyM)

Marnutnoe niosne. Bekrop
MarHMTHOM MHAYKUUH. JInHUM
MAarHUTHOM HHAYKIIMU. MarauTHoe
T10JI€ KaTYIIKH C MOCTOSIHHBIM

TOKOM. MarHuTHOE I10JI€

MarHuTa U TOYKOU M3MEPEHUH

U UHmMepnpemuposams NOJTy4YECHHbIC
pE3yJIbTATHI.

Cmpoumbs SKCTIEPUMEHTANIBHO rpadux
3aBUCUMOCTU MOJYJISI MAarHUTHOM
WHJYKIIMYM MAarHUTHOTO TOJIs
MOCTOSIHHOT'O MarHuTa

Ha €ro NpoJO0JIbHOW OCH CUMMETPUU
OT PACCTOSTHUSI MEXY LIEHTPOM
MarHuTa U TOYKOH U3MEPEHUN

(c yaeToM aOCOTFOTHBIX TTOTPEITHOCTEH
HU3MEPEHHBIX (PU3UUECKUX BEJIUYHH).
Hcnonvzoeams NATAHAPUYECCKHAN
MTOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaum Ha npuMEeHEHUE
MIPUHIIUIIA CYTIEPIIO3UIIMH MAaTrHUTHBIX
oJieH

Onepuposams noHsmMusAMU. MarHUTHOE
T10JI€, BEKTOP MarHUTHOM MHIYKIIUH,
JIMHUYA MarHUTHOW UHAYKIIUH,
dheppomMarHeTuk, MarHUTHBIH

TUCTEPE3UC.
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B BCHICCTBC. q)eppOMaFHeTI/IKI/I.

MarsuTHbIN TUCTEPEIUC

Ymems uzo0paxars TMHUU UHAYKIIUU
MarHUTHOTO TOJIST KaTYIIKH

C MTOCTOSIHHBIM TOKOM, OOBSICHSITh
ABJIEHUA (peppomMaruerusma

Y MarHUTHOT O THCTEpe3uca, CoOOupaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsi MaTEpHaOB,
obnaarmux peppoMarHuTHBIMU
CBOMCTBaMH.

Ilpumensamos cMapThoH

C TIPEyCTaHOBJICHHBIM IPOrPAMMHBIM
oOecriedeHruEM IS U3MEPECHHS
BEJTMYMHBI MATHUTHOT O TIOJISI, TIPABUIIA
MOCTPOCHUS TpaUKOB 3aBUCUMOCTEH
(bu3MUeCKUX BEJIUYUH APYT OT ApYyra.
Hccnedosams 3aBUCUMOCTD BETUYUHBI
MarHUTHOW MHIYKIIUM MarHUTHOTO
1oJis BOJIM3H TOpIA KaTyIIKH

C TTOCTOSIHHBIM TOKOM, HAMOTaHHOMN

Ha (eppPOMArHUTHBIN CEPJICUHUK,

OT CHJIbI TPOTEKAIOIIET0 Yepe3 KaTyIIKy

TOKA U UHMepnpemupos8ams
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1.4

Nzyuenue paboTh
AIIEKTPOABUTATEIIS
Y JIMHAMO-MAaIlTUHBI

(dactb 1) (nexuumst)

[TocTosiHHBIN TOK, cuila AMrepa
(ee HampaBJIECHUE U MOJTYJIb ),
AIIEKTPOBUTATENb TOCTOSHHOT O
TOKa, IMHAMO-MaIInHa (reHepaTop

ITIOCTOAHHOI'O TOKa)

HIOJTyYEHHBIE PE3YJIbTaThl

Kak HaOJII0IEHUE MAarHUTHOT'O
THCTEpE3NCa.

Cmpoumb 3KCIEPUMEHTAIIBHO rpauk
3aBHCUMOCTH MOAYJISl MAarHUTHOM
WHAYKIIUA MAarHUTHOTO TTOJISI KaTyIIKH
¢ (peppOMarHUTHHIM CEPACUHUKOM

OT CHJIBI IPOTEKAIOIIET0 Yepe3 KaTyIIKy
TOKa (C y4eTOM aOCOTIOTHBIX
MOTPEITHOCTEN U3MEPEHHBIX
(bU3HUECKUX BEJTUYNH).
Hcnonvzoeams 1adOpaTOPHBIN
MCTOYHUK ITUTAHUSA

Onepuposamb NOHAMUAMU. CUIIA
Awmmnepa, 3JIEKTPOJIBUTATEIb,
JMHaMO-MaIlIHMHa.

Ymems onpenensitb MOYJIb

Y HaIIpaBJICHHUE CWIIBI AMIIepa.

3name UCTOPUIO N300pETEHUS
AIIEKTPOJIBUTaTEIs

Y COBEpILIEHCTBOBAHUS

€ro KOHCTPYKIIMH, YCTPOUCTBO
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1.5.

Nzyuenue paboThHI
AIIEKTPOABUTATEIIS
Y JIMHAMO-MAaIlTUHBI

(gacTh 2) (MPaKTHKYM)

[TocTosiHHBIN TOK, cuila AMrepa
(ee HampaBJIECHUE U MOJTYJIb ),
AIIEKTPOBUTATENb TOCTOSHHOT O
TOKa, IMHAMO-MaIInHa (reHepaTop

ITIOCTOAHHOI'O TOKa)

Y IPUHIINI JEHCTBUS
AIIEKTPOABUTATEINS TIOCTOSIHHOT'O TOKA
U TMHAMO-MAIIIUHBI.

Ilpueooums npumepvi IPUMEHEHUS
AJIEKTPOJBUTATEIIS TOCTOSIHHOT'O TOKA
U IMHAMO-MAaIlHBI.

Onpeodensamy HaNPaBICHUE BpallleHUs

SIKOPS QJICKTPOABUTATCIIA IIPU 3a/ITaHHOM

HaIlpaBJICHUH NPOTEKAHUS
ANIEKTPUYECKOr0 TOKA B 0OMOTKAxX
CTaHUHBI.

Pewamuw 3anaum o 3neKTpoaABUTaTENE
MOCTOSIHHOI'O TOKA U JTMHAMO-MAIlIMHE
Onepuposams nouamusamu. cuna
Amnepa, 3IeKTpOABUTaTENb, JUHAMO-
MalinHa.

Ymemw onpenensats MOAYJIb

Y HaIlpaBJICHUE CWJIbI AMIIEpa,
coOupaTh HIKCIEPUMEHTATIBLHYIO
YCTaHOBKY.

IIpusooums npumepvl NPUMEHEHUS

QJIICKTPOABUTATECIIA ITIOCTOAHHOT'O TOKA
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Hroro o pazneny

10

Y IMHAMO-MaIINHBbL.
IIpumensams TEOPETUUECKUE CBEICHUS
00 3JIeKTpOoABUTATENIE TOCTOSIHHOT'O
TOKa U O JUHAMO-MAIlIUHE

1151 0OBSICHEHU S IPOBOIUMOTO
AKCIIEPUMEHTA.

Hcceneoosamsv n1Be 3aBUCUMOCTH:

1) cunbl TOKa, BeIpabaThIBAEMOH
reHepaToOpOM, OT BEJTUYMHBI MOMEHTA
CWJIBI, IPUJIO)KEHHOTO K €ro Baly;

2) BEIMYMHBI HATIPSHKEHUS, TIOJAHHOTO
Ha AJIEKTPOJABUTATENbD,

OT YaCTOThI €r0 BPAILICHUS

Y MEXAHWYECKOW HArpy3KH €ro Baja

U UHMepnpemuposams MOITy4YECHHbIE
pE3yNbTATHI.

Hcnonvzoeamb 31EKTPOMOTOP,
71a00paTOPHBIN UCTOYHUK MMUTAHUS,

peoctar, MyJIbTUMETP
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Pa3gea 2. KosieGanus v BOJIHBI.

2.1.

N3yuenune 3aBuCMMOCTH
nepuoa KojieOanuit
JIMHEUKH

Ha UWIMHAPHUYECKON
MTOBEPXHOCTH

OT pajnyca ee

KPUBU3HBI (IPAKTUKYM )

["apmoHnueckue KoeOaHus.

HNX xuHEeMaTHu4yecKoe,
JTUHAMUYECKOE U DHEPreTUYECKOe
onucanue. [lepuon u wacrora
koneOanwmii. [Tepuon Mambix
CBOOOJHBIX KOJIEOAHUH

MaTEMAaTH4YCCKOI'O MassTHHUKA

Onepuposams NOHAMUAMU.
rapMOHHYECKUE KoJiIeOaHusl,

IIEPHO/I M YaCTOTa KOJICOAHMIA.

Ymemw 3anuceiBaTh

Y MHTEPIIPETUPOBATH YPABHCHUE
rapMOHUYECKUX KOJICOAHH M, TPUMEHSITh
3aKOH COXPaHCHUS dHEPTHH

LTSI KOJIeOATENbHBIX MTPOIIECCOB,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aMILUTATYbI KOJICOaHUHA.

TIpusooums npumepwvi KoneOATSIBHBIX
IPOIIECCOB.

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH MEepHO/Ia KojleOaHU
JIMHEWKHU Ha HUJIMHAPUYECKON
MOBEPXHOCTH OT pajnyca €e KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIepHOa
KoJIeOaHUM JTUHENKU

Ha IWIMHIPUYIECKON TTOBEPXHOCTH

OT pajuyca ee KpUBU3HbI
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2.2.

HSY‘IGHI/IG 3aBUCHUMOCTH

aMILTUTYAbI KOJIeOaHMit

2

FapMOHI/ILIGCKI/IG KoJIeOaHus.

AMIIUTy1a, NIEPUO U YacToTa

U UHMePnpPemuposams MOIY4YeHHYIO
3aBUCUMOCTb.

Cmpoumbw rpaduK 3aBUCUMOCTH
nepuoia KoueObaHui TMHEHKU

Ha LIWJIWHIPUYECKON TOBEPXHOCTHU

OT pajuyca ee KpUBU3HbI

Y JINHEAPU30BbIBATh 3TY 3aBUCUMOCTb
(c yueTom aOCOIOTHBIX TOTPEITHOCTEN
u3MepsieMbIX GU3UYECKUX BEJIMUUH).
IIpumensme nipaBUiIa MOCTPOCHHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYUH JIPYT OT ApyTa.
Hcnonvzoeams TUHENKY, CEKYHIIOMED.
Yemanasnusame 63aumocessu

MEXKy KUHEMaTUYECKUM,
JTUHAMUYECKUM U SHEPTE€TUUECKUM
OMKUCAaHUEM FapMOHUYECKUX
Kosie0aHuH.

Pewamv 3anaun Ha rapMOHHYECKUE
Kose0aHus

Onepuposamsb NOHAMUAMU.

rapMOHHYECKHE KoieOaHus,
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IMPY>XUHHOI'O MasTHHKaA

OT BpEMEHHU

(MpakTUKyMm)

KoJIe0aHU M.
IToHsTHE O 3aTyXarOMUX

KOJIEOAHUSX.

aMIUTUTY/1a, TIEPUOJT U 9acTOTa
KoJIe0aHM, 3aTyxaHue KoueOaHHM.
Ymems 00BSICHATD 3aTyXarolue
KoJie0aTeNbHBIE IPOIECCHI C TTO3UIINNA
3aKOHA U3MEHEHUS] MEXaHU4YEeCKOU
HHEPruu, cOOUpaTh
HKCIIEPUMEHTATBHYIO YCTAHOBKY.
IIpusooums npumepsl 3aTyXarOMIMX
KoJIe0aTeIbHBIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH aMILTUTYbI KOIeOaHU
NPYKUHHOT'O MasiTHUKA OT BPEMEHU
NPY HATMYUH 3aTyXaHUsI.

Cmpoums rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTYXAIOIINX KOJICOaHMH
MasiTHUKA BPEMEHH U JIMHEAPU30BBIBATh
ATy 3aBUCUMOCTH (C YIETOM
a0COJIOTHBIX OrPELIHOCTEN
U3MEpSEeMbIX (PU3NYECKUX BEJTUUHH).
IIpumenamo ipaBUiia TOCTPOCHUS

rpauKOB 3aBUCHUMOCTEH (DH3NISCKUX

BEJIMYMH JIPYT OT JIpyra.
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2.3.

HN3mepenne akTMBHOTO
Y PEAaKTUBHOT'O
CONPOTHUBIIEHUN
KaTYIIKU

WHAYKTHBHOCTH

(IpaKkTHKyM)

[lepeMeHHBIN TOK. AMIUIUTYJTHOE U
JEHCTBYIOIIEE 3HAUECHUE CUIIBI TOKA
1 HanpspkeHus. CHHYCOMIaIbHbIN
IIEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOP M KaTylIKa
WHJYKTUBHOCTH B LIETIH
CUHYCOMJAIIBHOTO IEPEMEHHOTO
TOKA. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE ¥ MHAYKTHBHOE)

COIPOTHUBJICHUE

HUccneoosams 3aBUCUMOCTD aMIUTUTY b
3aTyXalolnX KojieOaHU MasiTHUKA

OT BPEMEHU U UHMEPNPEMUPO8aAmby

ATy 3aBUCUMOCT.

Hcnonv3o06amsb MTUHENWKY U CEKYHIOMED
Onepuposamb NOHAMUAMU.
MepEeMEHHBIN TOK, aMIUTUTYTHOE

U ICUCTBYIOIIEE 3HAUCHUE CUITBI TOKA

Y HaNPSDKEHUSI, CHHYCOUTAJTbHBIN
MePEMEHHBIN TOK, aKTHBHOE,
PEaKTUBHOE, EMKOCTHOE M MHIYKTHBHOE
COIPOTHUBIICHUE.

Ymems 0OBSICHATD MOBEICHUE
pEe3UCTOpa, KOHJEHCATOPA U KATYIIKU
WHIYKTUBHOCTH, BKJIOUEHHBIX B I1CTTH
CUHYCOMJAIBHOTO IEPEMEHHOTO TOKA,
coOupaTh JIEKTPUUYECKYIO LIETIb
(mocnenoBaTeIbHO COSAMHEHHBIE
PE3UCTOP U KATYIIKA UHAYKTUBHOCTH,
MOAKJIIOUECHHBIE K TEHEPATOPY).
IIpusooums npumepvl NPUMEHEHUS

PCAKTUBHBIX 3JICMCHTOB B LICIIAX
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MepeMEHHOr0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH AMIUTUTY/ bl HAMIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI I10JIaBAEMOTO
Ha BXOJl LIENY IEPEMEHHOTO
HaIpPsHKEHUsS] TOCTOSIHHOM aMIUTUTYIbI.
Cmpoums rpapuK 3aBUCUMOCTHU
aMIUTMTYbI HAMPSKEHUSI HA PE3UCTOPE
OT 4aCTOTHI IOaBAEMOI'0 Ha BXO/ LIENH
MEPEMEHHOT0 HANPSHKEHUS TOCTOSTHHOM
aMILTUTYIbI (C y4eTOM aOCOTIOTHBIX
MOTPENTHOCTEN U3MEPSIEMBIX
(U3HYECKUX BEJTUYMH).

Ilpumensimo npaBUsIa IOCTPOCHHUS
rpauKOB 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH JIPYT OT JIpyra.

HUccneoosams 3aBUCUMOCTD aMIUTUTY/IbI
HaIpsDKEHUS Ha pe3UCTOPE OT YaCTOThI
10J1aBAEMOT'0 Ha BXOJ LIENH
MEPEMEHHOT0 HAIIPSIKEHUS TOCTOSTHHOM
aAMIUTUTYABI U UHIMEPNPEMUpo8ams

IMOJIYYCHHYIO 3aBUCUMOCTD.
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2.4.1. Bsenenue
B 9KCIIEPUMEHTAIBHYIO

AKyCTUKY (JIEKI[Us)

MexaHn4yecKue BOJIHBI, YCIOBUS
uX pacnpoctpanenus. [lonepeunsie
U TIpoJ1obHbIE BONHBL [lepuog,
4acToTa, CKOPOCTh
pacrpOoCTpaHEHUs U JJIMHA BOJIHBI.
OTtpaxeHnue, MpenoMIICHHE,
uHTEpPEpeHIHS U AUPPAKITUS
BOJIH. 3BYK KaK MEXaHH4Y€eCKas
BOJIHA. CKOpPOCTH 3BYKA.
I'pomkoCTh 3ByKa. BeicoTa TOHA.

Ob6eptonsbl. TemOp 3ByKa

Onpedensmb akTUBHOE COMPOTHUBIICHHE
KaTYIIKA WHAYKTUBHOCTH

(0 HU3KOYACTOTHOM 0OJacTu rpaduka)
1 UHAYKTUBHOCTH KaTYIIIKH

(10 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonvszoeams TEHEPATOP HUZKON
9aCTOTHI, OCIIIIITOTpad) I BOIETMETP
MEPEMEHHOTO HAMPSKCHHSL.

Pewamy 3a1aun Ha leNTU IEPEMEHHOTO
TOKa C pe3UCTOpaMu, KOHJIEHCATOPaMHU
Y KaTyITKaM{ UHIYKTHBHOCTH
Onepuposams NOHAMUAMU.
MeXaHUYeCKasl BOIHA, TIEPUO/I,
94acTOTa, CKOPOCTh PACIIPOCTPAHEHUS

U ITUHA BOJHBI, OTPayKEHUE,
npeJoMIIeHUE, UHTEpPepeHus

U TudpaKIus BOIHBI, 3BYK, CKOPOCTb,
IPOMKOCTH, BEICOTA TOHA, 00EPTOH

U TeMOD 3ByKa.

Ymems 00BACHATH paznuane MEXIY
TIOTIEPEYHBIMH U MTPOAOTBHBIMU

BOJIHAMU.
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3namob GopmyIibl, CBA3BIBAIOIINE
CKOPOCTb, IEPUO]I, YACTOTY U JITTUHY
BOJIHBI, IPOCTEUILINE METOJIbI
MCCIIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepsl 3ByKOB pa3HOU
I'POMKOCTH, BBICOTHI TOHA U TeMOpa,
SABJICHUN OTPAXKEHUSI, IPEIIOMIICHHUSI,
UHTEpPEPEHINH U TUDPAKIIII BOTHBI.
Onpedensimob Ha CAyX 3BYKH BBICOKHX
Y HU3KHUX YacCTOT, TOHAJIbHBIE 3BYKH
Y ITyMBI.

Pewamo 3aJa4M O 3BYKOBBIX BOJIHAX

2.4.2. Ocumiorpamma 1 [Tepuon, yactora, CKOPOCTh Onepuposams noHAMUAMU. BBICOTA
Yl CIIEKTP IJIaCHBIX pacIpoCTpaHEHUs U JJIMHA BOJIHBL.  TOHA, 00E€PTOHBI, TEMOP 3BYyKa, CIIEKTP
3BYKOB (TIPAaKTHUKYM ) CxopocTb 3ByKa. [ pOMKOCTB 3ByKa.  3ByKa, OCIMJLIOrpamMMa.
Beicora Tona. O6eptonbl. TemOp Ymems 00BsCHATD, Kakast UH(OpMaIUL
3ByKa. CIeKTp 3ByKa COJIEP>KUTCS B OCLIUJUIOTPAMME,

a Kakasl B CIIeKTpe, coOUpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsvt TPUPOTHBIX
MIPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPBIC TCHEPUPYIOT TOHAJIIBHBIC
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3BYKH U IIIYMBI, UX OCIIIJIJIOTpaMM
U CIIEKTPOB.

Ilpumensamo i1 NONYy4EHUS
OCIMJJIOIPAMM U CIIEKTPOB 3BYKOB
IIEPCOHAIBHBINA KOMITBIOTED

C MUKPO(OHOM HUJTU CMapTPOH

C IPEeIYCTaHOBJIICHHBIM MPOTPAMMHBIM
o0ecrieueHreM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIMJIJIOTPAMM M CIIEKTPOB Pa3IMYHBIX
3BYKOB.

HUccneoosams oclIIIIOTPaMMBI

Y CIIEKTPBI Pa3IMIHBIX TJIACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHMepnpPemupo8ams 3TU
OCIWJIOIPAMMBI U CLIEKTPHI.
Onpedensims MO OCIMILIIOTpaMMaM

U CTIEKTPaM aMILTUTY Bl 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U 00EPTOHOB,
OLIEHMBATH a0COJIFOTHBIE

1 OTHOCHUTEJIbHBIE TOTPEUTHOCTH

HN3MCPCHHBIX (1)I/ISI/I‘JGCKI/IX BCJIIMYHH.
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2.5.1. Crosiune MeXaHUYECKUE

BOJIHBI (JICKITHS )

Crosiuasi MexaHU4YeCcKasi BOJIHA
KaK CyMMa JIBYX BOJIH, O€TyIIux

B IIPOTUBOTIOIOKHBIX
HanpasieHusx. [lonepeuynsie

Y TIPOJIOJIBHBIE CTOSYHME BOJTHBI.
[lepuon, yactora, CKOPOCTh
pacnpocTpaHeHUs U ITTMHA CTOSYCH
BOJIHBL. ¥Y3JIbI U TyYHOCTH.
Bnusiaue rpanuil oTHOMEpHOI
cpenbl Ha POPMUPOBAHUE CTOSUUX
BOJIH. P€30HATOPBI C OTKPBHITHIMU
¥ 3aKPBITHIMU KOHIIAMH. Y CITOBHSI
00pa30BaHUS CTOSIYUX 3BYKOBBIX
BOJIH B PAa3JIMYHBIX pe30HATOpaX.
OCHOBHOI TOH 1 00€pPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Yemanasenuseams e3aumocessu

MEX 1y FPOMKOCTBIO 3BYKa U BUI0M
OCLIMJIIOTPAMMBI; MEKY BBICOTOM
TOHa (TeMOpPOM 3BYKa) U BUIOM
CIIEKTpa

Onepuposams nousmuamu. CTosi9as
BOJIHA, Y3€J1 U IIyYHOCTb CTOSYEH
BOJIHBI, OCHOBHOM TOH U 00€pTOH
CTOSTYEU 3BYKOBOM BOJIHBI.

Ymems 00BACHATH YCIOBHUS
00pa30BaHUSI CTOSYMX 3BYKOBBIX BOJIH
B Pa3JIMYHBIX PE30HATOPAX, MPUHIUIT
JEUCTBUS KAMEPTOHA.

3Hamb BAJbI TPAHUYHBIX YCIOBHH,
(bopMyIy, CBSI3bIBAIOLLYIO YACTOTHI
OCHOBHBIX TOHOB 1 00EPTOHOB

C IJIMHOM pe30HaTOpa U CKOPOCTHIO
3BYKA.

IIpusooums npumepsl 3ByKOBBIX
PE30HATOPOB.

Pewams ipoctenimue 3anaun

O CTOAYMX 3BYKOBBIX BOJIHAX
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2.5.2 W3ydeHwue criekTpa
3ByKa JINHEWHOT O

pe3oHaTopa

(IpaKTHUKYM)

OcCHOBHOI TOH 1 00€PTOHBI

CTOSIYEN 3BYKOBOU BOJIHBI

Onepuposams NOHAMUAMU. OCHOBHOU
TOH U O0EPTOHBI CTOSTYEH BOJIHBI,
TeMODp 3ByKa, CIIEKTP 3BYKA.

Ymemv 0OBSICHATH, Kakas HHGOPMATIHSI
COJIEP>KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTANTBHYIO
YCTAHOBKY.

IIpusooums npumepsbl TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensmo 1151 TOTYYEHUS 3BYKOB
CaMO/JIETbHBIN aKyCTUUECKUN PE30HATOP
(mpobupKy, YACTUUHO 3aMOTHEHHYO
BOJIOM), a JJIsl MOJTyYEHHUsI CIIEKTPOB
3BYKOB — IIEPCOHAILHBIN KOMITBIOTEP

¢ MUKpPO(GOHOM HITH cMapTQOH

C IPETYCTaHOBJICHHBIM MPOTPAMMHBIM
obecrieyeHueM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTEH YaCTOTHI OCHOBHOTO
TOHA U TIEPBOr0 0OEPTOHA 3BYKOBOI
BOJIHBI OT JIJTUHBI PE30HATOPA.

Cmpoumb TMHEAPU30BaHHbIE IPpaPUKU
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3aBUCUMOCTEN YaCTOThl OCHOBHOT'O
TOHA U NIEPBOro 00EpPTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3/AYIIHOIO CTOJI0A
B IIpoOupKe (C yueToM abCONMIOTHBIX
MOTPEIMIHOCTEN U3MEPSIEMBIX
(bU3HUECKUX BETUYUH).

Ipumensams npaBuIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUWH JPYT OT JpyTa.
Hccnedosams rpadyiku 3aBUCUMOCTEM
4aCTOTHl OCHOBHOTO TOHA U MIEPBOTO
00epToHa 3ByKOBOM BOJIHBI OT BBICOTHI
BO3/IYILIHOT'O CTOJIOA B MPOOUpPKE

U UHmMepnpemupo8amsy 3TU rpaQuKu.
Onpedensimb CKOPOCTh 3BYKa B BO3AYXE
1o rpadukaM 3aBUCUMOCTEN 4aCTOTHI
OCHOBHOT'O TOHA U NEPBOro0 00EpTOHA
3BYKOBOI BOJIHBI OT BBICOTHI
BO3/IYIIIHOTO CTOJIOA B MPOOUPKE,
OLIEHUBATh a0COJIOTHYIO

¥ OTHOCHUTEIJIbHYIO TIOIPEIIHOCTD

U3MEPEHHON (PU3NIECKON BEITMYNHBI
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2.6.1.

N3mepenune nokazarens
MIPEJOMIICHUS
IJIOCKOMNapasyIeIbHOU

IJIACTUHBI (TPAKTUKYM )

JIyu cBera. OTpakeHHE CBETA.
3aKOHBI OTPAXKEHHUSI CBETA.
[Ipenomiienne cBera. 3aKOHbI
npeoMIIeHHs cBeTa. AOCOIIOTHBIN
MOKAa3aTeb MPETOMIICHHUS.
OTHOCHUTENBHBIN OKA3aTEIb

IMPCIIOMIICHHA

Onepuposams noHamuamu: JIyd CBETa,
OTpa)XE€HUE CBETA, MPETIOMIICHHE CBETA,
aOCOJIIOTHBIN M OTHOCHUTEIbHBIN
MOKa3aTelb MPEIOMIICHUS.

Ymemwv hopmynupoBaTh 3aKOHBI
OTpaXEHUS CBETA, 3aKOHBI
MPEJIOMJICHUS CBETa, COOUPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
Ilpusooums npumepsbl ONTUIECKUAX
SIBJICHUH, B KOTOPBIX HAOJII0Iat0TCS
SIBJICHUS OTPAKEHUS U TIPETTOMIICHHUSI
CBETAa.

Tlpumensmob 3aKOHBI IPETOMIICHHSI
CBETAa.

Cmpoums X011 Tydent

NpU MPETOMIICHUH CBETA

Ha TTIOBEPXHOCTH.

Hccneoosams n3mMeHeHne
HaIpaBJICHUS JTy4ya CBETa, MaJaroIero
Ha OOKOBYIO MTOBEPXHOCTh
TUIOCKOIApaIENbHOM TUIACTHHBI,

B 3aBUCUMOCTH OT YyIJia IMaJiICHUsA

82



2.6.2 W3mepenue nmokazarens
TIPETOMIICHUS TIPU3MBI
110 MUHUMAJILHOMY YTITY
OTKJIOHCHHS JIa3€PHOT0

ayya (MpakTUKYM)

[Ipenomienue cBeTa. 3aKOHbI
npeoMIIeHHs cBeTa. AOCOTIOTHBIN
MOKAa3aTeb MPETOMIICHHUS.
OTHOCUTENBHBIN I0KA3ATEIb
npenomienus. [Ipusma.

[Ipenomistrouid yroi Npu3Msl

U uHmepnpemupoeanms NOIy4YEHHbIE
pEe3yJbTaTHhI.

Onpedensimsb OKa3aTENb MIPETOMIICHHUS
Marepuala II0CKONapaIeIbHON
TUTACTHHBI, OIICHUBATh A0COTIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTh
U3MEpPEHHOHN (DM3UIECKOI BETUIMHBI.
Hcnonvzosams na3epHyIo yKa3Ky,
JIMHEUKY.

Pewamys 3anaun Ha IpesIOMJICHHE CBETA
Onepuposams NOHAMUAMU.
MPEIOMIICHHUE CBETA, A0COJIFOTHBIHN

Y OTHOCUTEJIbHBIN MTOKa3aTelNb
PEIOMIICHHUS, TPEIOMIISIOIIUI YT OJI
MIPU3MBI.

Ymems paccunThIBaTH MUHUMAJIBHBIN
yI0JI OTKJIOHEHHS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEH MPU3MOiA, cCOOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

MIPENTOMIISIFOLLIAE TIPU3MBL.
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IIpumensams 3aKOHBI IPETOMIICHUS
CBETa.

Cmpoums X0[1 JIydei B TPEYroJIbLHOU
PABHOCTOPOHHEN ITPU3ME B CIIydae
IIPOU3BOJIBHOIO HATIPABJICHHSI TAJICHUS
Jy4a ¥ B ClIydya€ MUHMMAJIbHOTO yTJia
OTKJIOHEHUS J1y4a.

HUccneoosams 3aBUCUMOCTD yTJia
OTKJIOHEHUS JIy4a TPEYyTrOJIbHOU
PaBHOCTOPOHHEN IPU3MOU

OT HallpaBJIEHUS NaJArOIIEro JIy4ya

U uHmepnpemuposams NOJIy4YEHHbIE
PE3YNbTATHI.

Onpeodensimo 10 NOITYYEHHOMY
3HAYEHUI0 MUHUMAJIBHOIO yIJIa
OTKJIOHEHUS J1y4a TPEYroJIbHON
PAaBHOCTOPOHHEH MPU3MOM MTOKA3ATEIb
IIPEIOMIIEHUS] MaTepurasa MpU3MBbl,
OLICHUBATh a0COJIOTHYIO

Y OTHOCHUTEJIBHYIO MOIPEIIHOCTh
U3MEPEHHOM (pU3NUECKO

BCJINYHMHBI.
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2.7.1.

[Ipumenenue 3¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpaKCHHS

B U3MEPEHUSX (JICKIH)

1

ITonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroa mMoJIHOIO

BHYTPEHHETO OTPAKECHHUS

Hcnonvszosams pu3my, JIa3epHYIO
YKa3Ky, TPAHCIIOPTHD.

Pewams 3anaumn 0 npenomieHny JIyden
B MIPU3Max

Onepuposamsb noHaAmMuAMU. TIOTHOE
BHYTPEHHEE OTPaKEHUE, TPEAEIIbHBIMI
YTOJI ITIOJIHOTO BHYTPEHHETO
OTpaXKEHUSI.

Ymems hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS MOJIHOI'O BHYTPEHHETO
OTpaXEHUSI.

3namub hopMyILy, CBSI3BIBAIOIIYIO YTOJI
IIOJITHOT'O BHYTPEHHETO OTPaKEHUS

C aOCOJTIOTHBIMU MOKA3aTESIMU
IIPENIOMIIEHUS CPEN.

IIpusooums npumepsi IPUPOTHBIX
SABJICHUN U TEXHUYECKNUX YCTPOUCTB,

B KOTOPBIX HaOII01aeTCA
(mpuMeHsieTcs) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKECHHUSI.

Pewamv 3anaun Ha TOTHOE BHYTPEHHEE

OTpaKCHUE
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2.1.2.

N3mepenune mokazarens
TIPETOMIICHUS TIPU3MBI
C TIOMOILBIO
HaAOII0/ICHUS yIJia
MOJTHOTO BHYTPEHHETO

OTpaXKECHUS

(pakTUKyMm)

[TonHOE BHYTpPEHHEE OTPaKECHUE.
[IpenenbHbIN yroa moJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepuposamb NOHAMUAMU.
MpeIoMJICHHE CBETa, aOCOIFOTHBIN

1 OTHOCHUTEIbHBIN MOKa3aTelb
MPEJIOMJIEHHS, IPETOMIISIONINN YT OJI
MPU3MBbI, TIOJTHOE BHYTPEHHEE
OTPAXXEHUE, TPEAETBbHBIN YTOJI HOJHOTO
BHYTPEHHET O OTPAXKECHUS.

Ymems paccuuTBIBATH YroJ MOJTHOTO
BHYTPEHHET0 OTPaKeHUsI, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
Ilpusooums npumepvl ONTUIECKUX
MpUOOPOB, B KOTOPBIX MPUMEHSIOTCS
MNPETOMIISFOLIUE IPU3MBI

Y UCIIOJIb3YETCS SIBJICHUE MMOJIHOTO
BHYTPEHHEr0 OTPAXKEHUS.

Cmpoums X0]1 Jiyda B TPEYrOJIbHOU
MPU3ME C Y4ETOM BO3MOKHOTO ITIOJTHOT O
BHYTPEHHETO OTPAXKECHUS JIy4a.
Ilpumensame 3aKOHBI TPETOMIICHUS
CBETa.

Hccneoosams ycnoBusl, IpU KOTOPBIX
MO>KHO HAaOJI0/1aTh TIOJTHOE BHYTPEHHEE
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2.8.

[IpoBepka hopmyisl
TOHKOM JTUH3BI

C IIOMOIIIBIO METO/1a
napajjiakca,
MIPUMEHEHHOTO

JUTSL OITPEIETICHHUSI

Cobupatoiue uH3bI. TOHKas

nuH3a. POKYyCHOE pacCTOsTHUE

1 ONTUYECKas CHJia TOHKOM JIUH3HI.

3aBHUCUMOCTH (POKYCHOTO
pacCTOsSIHUS TOHKOM chepuuecKoi

JIMH3BI OT €€ TCOMCTPHU

OTpakeHUE JTy4a, UAYIIEro
B TPEYTOJIbHOM IIPU3ME

U UHMepnpemuposams MOJy4eHHbIC
pE3YJIbTaTHI.

Onpeodensamys NOKAa3aTENb MPETOMIICHUS
Matepuala MpU3Mbl 0 U3MEPEHHBIM
napamMeTpam, pu KOTOPhIX HAYUHAET
HaAO0JII01aThCS TIOJTHOE BHYTPEHHEE
OTpak€HHeE JIy4ya B IPU3ME, OLIEHUBATh
a0COJIOTHYIO U OTHOCUTEJILHYIO
MOTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJINYMHBIL.

Hcnonvzoeams pu3My, 1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3a1a4n 0 MOJIHOM BHYTPEHHEM
OTPaKECHMHU JIyYEH B IPU3MAX
Onepuposams noHsAmMuAMU. JINH3A,
TOHKas JINH3a, COOUparoIias JIMH3a,
rJIaBHasi ¥ MOOOYHAs ONTUYECKAs OCh,
doxyc, PoKycHOE pacCTOsSHHE,
(dokanbHas MIOCKOCTh, ONITHYECKast

cuiia, MoncpCIYHOC YBCIINYCHUC,
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ITOJIOKCHUA

N300pKCHHS

(MpakTUKyMm)

Y OTHOCUTENBHOIO IOKAa3aTes
npenomiieHus. Popmysia TOHKON
JIMH3BIL. Y BEIUYCHUE, JaBAEMOC

nuH30M. [Tapamnake

napaJuIaKc.
Ymemsv 00BACHITH CyITHOCTD
napajiiakca, 3alichiBaTh GOpMyIy,
BBIPAXKAIOIIYIO 3aBUCIMOCTh
(OKYCHOTO pacCTOSTHUS TOHKOM
chepuuecKoi TMH3bI OT €€ FTEOMETPUU
¥ OTHOCHUTEIHHOTO MOKA3aTesl
MPEIOMIICHUS, a TaKKe GOPMYITy
TOHKOM JIMH3BI, COOUPATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooumsv npumepwvl Napasiakca,
ONTUYECKHUX MTPUOOPOB, B KOTOPBIX
NPUMEHSIOTCSI COOMPAIOIINE TUH3HI.
Ipumenamv GopmMyny TOHKOH JTHH3BIL.
Cmpoumu X0 pa3Iu4HbIX JTydei

B TOHKOM coOuparolieil JInH3e.
HUccneoosams BO3MOXKHOCTD
npuMeHeHus 3¢ Pexra napaniakca
JUTS OTIPEIETICHUS TTOJIOKEHUS
M300paxXeHus UCTOYHHUKA CBETa

C MaJIO CBETUMOCTBIO, MOJY4EHHOTO

C TMIOMOIIIbIO COOMPAIOIICH JTUH3BI
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2.9.

N3mepenne hoxycHOTO
paccTOsTHHS

paccenBaroIIeil JTUH3BI

(IpaKTHUKYM)

PaccenBaromye nuH3bI

Tonkast nuH3a. @OoKycHOE
PAcCCTOSIHHE U ONITHUYECKasl CHUJIA
TOHKOU JINH3bI. POpMyJIa TOHKON
JIVH3BL

Xox my4da, IpOLIEIIero JUH3Y
IIOJT TPOU3BOJIBHBIM YIJIOM

K €€ TJIAaBHOU OINTHYECKOU OCH.

U UHmMepnpemupo8amy MOIy4EHHBIE
pE3yNbTATHI.

Onpeodensmsb POKYCHOE PACCTOSIHHE
coOuparonieit JIMH3bI Ha OCHOBAHUU
PE3YIABTATOB SKCIIEPUMEHTOB

0 HAOJIIOEHHUIO Mapajljlakca
M300paXKe€HUs TOUEYHOI0 UICTOUHHKA
CBETa, OLIEHUBATh a0CONIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTh
U3MEpPEHHOMN (PU3UYECKOI BETUUHHBI.
Hcnonbzoeams cOOUPAIOLLYIO TUH3Y,
ONTUYECKYIO CKaMbIO.

Pewams 3anaum Ha TOHKHE
cOOMparOIINE JTUH3BI

Onepuposams nowssmusAMu. JINH3A,
TOHKasl JINH3a, pacCcenBaroas JuH3a,
MHHUMBIN UCTOYHUK CBETa, MHIMOE
U300pakeHue.

Ymems 3anmuceiBaTh HOPMYITy TOHKOU
JIMH3BI IS CIIy4dasi pacCEUBAIOIIEH
JIMH3bI, COOMPATh IKCIIEPUMEHTATIBLHYIO

YCTaHOBKY, ITOJIy4aTh JEUCTBUTEIBHOE
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[TocTpoenue nzo0paxeHud TOYKH
1 OTpe3Ka MpsIMOM B COOMPAIOIIINX
Y PaCCEMBAIOIINX JIMH3AX

H UX CUCTEMax

M300paKEHUE B PACCEUBAIOIIIEH JIMH3E
MyTEM CO3/IaHUSI C TTIOMOILbIO
coOuparoIieit JMH36I MHUMOTO
HMCTOYHUKA JIJI1 PACCEUBAIOIICH JIMH3HI.
Ilpusooums npumepsbr ONTUIECKUX
MpUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarolle JUH3bI U CUCTEMBI JIUH3.
Ipumernsamo HopmMyny TOHKOU JTUH3BI
ClIy4dasi pacCEUBAIONIEH JIMH3HI.
Cmpoumu X0 pa3Iu4HbIX JTydel

B TOHKOM PaCcCEMBAIOIIEH JINH3E,
M300paKEHNUE TOYKU U OTPE3Ka MPIMOn
B COOMPAIOIIUX U PACCEUBAIOLIUX
JIMH3aX U UX CUCTEMaXx.

Hccnedosams Xxon nyuen

Yyepe3 paccerBalollylo JTUH3Y,

a TaK)Ke B CUCTEME, COCTOSIIICH

13 coOuparonien 1 paccenBaroIei JTuH3
P UX PA3TUIHOM B3aUMHOM
PaCIONIOKEHUH U UHINEPNPEMUPO8amy
MOJIYYEHHbIE PE3YIIbTATHI.

Onpeodensamsb HOKYCHOE pacCTOSTHUC
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2.10 Ompenenenue AJIUHBI
BOJIHEBI JIA3€PHOIO
U3JTYYCHHS C TTOMOIIIBIO

cxembl FOHTa

(IpaKkTHKYM)

WNuTepdepenius ceera.
KorepeHTHbIE HCTOYHUKY.
VYcnoBus HaOMOACHUS
MaKCHMYMOB 1 MUHUMYMOB

B MHTEp(EPEHIIMOHHOM KapTHUHE

OT IBYX KOI'CpCHTHBIX NCTOYHHKOB.

pacceuBarollei JIMH3bl HA OCHOBAHUU
PE3yIHTATOB SKCIIEPUMEHTOB TIO:

1) HaOJIIOACHHIO TEHCTBUTEIHHOIO
M300paKEeHU, TaBAEMOI0
paccenBaroIIeH JTUH30M;

2) HAOJIOJICHUIO PACXOIAIIICTOCS
CBETOBOTO ITyYKa, 00pa30BaHHOTO
pacceuBalollel JMH30M; OLIECHUBATh
aOCOIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTh U3MEPEHHOM (HhU3HUECKON
BEJIUYHHEI.

Hcnonvzosams coOOMparoIyro

Y PaCCEHBAIOIIYIO JTUH3Y, ONTHYCCKYIO
CKaMbIO.

Pewams 3a1aun Ha TOHKHE
PacCEUBAIOIINE JTNH3BI

Onepuposamb NOHAMUAMU.
uHTepepeHIHs, UHTEPPEPEHITNOHHAS
KapTUHA, KOT€PEHTHbIE UCTOYHUKH,
UHTEp(PEPEHIIMOHHAs CXEMa, CXEMa
IOnra.

Ymempw 3anuceIBaTh yCaoBUs
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HpI/IMepBI KIIACCHUYCCKHUX

uHTEP()EPEHITMOHHBIX CXEM

HaOJII0ICHHS] MAKCUMYMOB

1 MUHUMYMOB B UHTEp(PEPEHIIMOHHOMN
KapTHHE OT JIBYX KOI€pEHTHBIX
MCTOYHUKOB, COOMPATH
JKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpusooums npumepsl TPUPOTHBIX
SABJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOpBIX HAOII01aeTCs
(mpuMeHsieTcs) SIBJICHHE
uHTEpPepeHun.

Ipumensamo ycrnoBusi HAOTIOACHUS
MaKCUMYMOB 1 MUHUMYMOB

B UHTEPEPEHITMOHHON KapTHHE.
Cmpoumbu X0 «I1y4eil» 1 OKa3bIBaATh
Ha HEW pa3HOCTh XOAa

B nHTEep(hepennmonHoi cxeme KOnra.
Dopmynuposams TUIIOTE3Y O BUJIE
UHTEPPEPEHIIMOHHON KaPTUHBI

IIPU Pa3IMYHBIX T€OMETPHUUECKUX
napamerpax cxemsl FOHra.

Hccnedosams unTEpPEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOACHUH
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Hroro no pazneny

Pa3nen 3. KBantoBasi pusuka.

3.1.

N3yuenue cnekrpa
CBETa Pa3JINYHbIX
UCTOYHUKOB

C IIOMOILBIO
TUGPaKIUOHHON

pemeTku (MMPaKTUKYM )

19

Hudpakius certa.
JubpakunonHas pemierka.

VY cnoBue HaOIOICHUS TJIABHBIX
MaKCHUMYMOB TIpU TIaJCHUN
MOHOXPOMATHYECKOTO CBETa

Ha TU(PAKIMOHHYIO PEUIETKY.

UHTEPPEPEHIINH C TOMOIIBIO CXEMBI
KOnra u unmepnpemuposamso
MOJIyYEHHBIE PE3YIIbTATHI.

Onpeodensamy NJIVHY BOJHBI CBETA

0 pe3yJibTaTaM HaOJ0ICHUS
UHTEeP(DHEPEHIIMOHHON KapTHUHBI

¢ moMoIIbI0 cxembl FOHra, orieHuBaTh
a0COJIOTHYIO U OTHOCUTEIBHYIO
MOTPEITHOCTh U3MEPEHHOU (hU3NUECKOM
BEJINYMHBIL.

Hcnonvzoeamsb Na3epHYIO yKa3Ky,
PYJIETKY, a Takxke QoJibry, OyiaBKu

W HUTKY JIJIs peaiu3aiuu cxemol FOHra.
Pewamyw 3a1aun Ha JBYXBOJIIHOBYIO
UHTEp(PEepeH IO

Onepuposams NOHAMUAMU.
mudpakuus, 1uppakimoHHas pelieTka,
($hOTOH, YPOBEHb SHEPTHUH aTOMA,
U3Ty4eHHUe U MorjouieHne GpoTona,
CHEKTP U3TyUEHHUs, CIIEKTPOCKOTI.

Ymemo 3anuceIBaTh yCIOBUA
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N3ny4yeHue u norioueHue
(GhOTOHOB IpH Mepexojie aToMa
C OJTHOTI'O YPOBHs DHEPrUU

Ha Ipyrou. Buael ciekTpos.
CriekTpocKor

HAOJIIOACHUS TTIABHBIX JU(GPAKIIMOHHBIX
MaKCUMYMOB MpH MMaICHUN
MOHOXPOMAaTHYECKOI'0 CBETA

Ha JUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3ITy4YEHHs] U TTOTJIOMEHUS] (POTOHOB
IIPU MEPEX0JIe aTOMa C OAHOTO YPOBHS
HHEPTUM Ha APYrou, cooupaTh
AKCHEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepol TUHEHIATHIX,
II0JIOCATBIX U CIUIOLIHBIX CIIEKTPOB
U3JIy4YEHHUs, TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITYUEHUS
C pa3JIMYHBIMHU BUAAMU CIIEKTPOB.
Ipumensamo ycnoBusi HAOMIOACHUS
IJIABHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHUYECKOI'0 CBETA

Ha TUQPAKIIMOHHYIO PEIIETKY.
Cmpoumb X0 «Iy4en»

IIPU UX HOPMAJILHOM NaJ€HUU

Ha TU(PAKIMOHHYIO PEUIETKY

Y TIOKa3bIBaTh HA HEN Pa3HOCTh XOJa.
Dopmynuposams TUNIOTE3Y O BUAEC
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CIEKTPOB U3JIYYEHUS] HICTOYHUKOB CBETA
pa3HOM MPUPOABI.

Hccneoosams oNITUYECKUE CIIEKTPBI
W3JIy4EHHUs] ICTOYHUKOB CBETa pa3HOM
IPUPOABL U UHMEPNPEMUPOBANb
MOJTyYE€HHbIE PE3YJIbTATHI.
Onpeodensime NJIVHBI BOJIH U3TyYEHUS
Pa3JIMYHBIX UICTOYHUKOB

0 pe3yJbTaTaM HaOIIOICHUS

TG paKMOHHON KapTHHBI,

JTaBaeMou TUGPaKITMOHHON PEIISTKOMH,
OLICHUBATh A0COJIOTHYIO

1 OTHOCUTEIBHYIO IOTPEITHOCTh
HU3MEPEHHOM (hH3UIECKOn

BEJINYMHBIL.

Hcnonvzosams TUPpaKkMOHHYIO
pemieTky, hoHaph C JIaMITOH
HaKaJIMBAaHMsI, CBETOHOHBIN ()OHAPB,
ra3zopaspsiHyto Jamiy, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3anaun o najeHuu cBeTa
Pa3JIMYHOIO CIEKTPAIILHOI'O COCTaBa

Ha AUPPAKIUOHHYIO PEHIETKY
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3.2.

Hccnenosanue
3aBHCHUMOCTH
WHTECHCUBHOCTH
CBECUCHHS CBETOIUOIA
OT CHJIBI POTEKAOIIETO

4Cpe3 HETO TOKA

(IpaKTUKYM)

CBGTO,Z[I/IO,Z[, HNHTCHCHUBHOCTD

U3ITydeHus, OTOH, FJEKTPOH

Onepuposams nousmusmu. CBETOINO/I,
p-N-TIepex o, PIASKTPOH, IbIPKa, (OTOH,
WHTEHCHUBHOCTD WU3JTYUCHHUSI.

Ymemwb 0OBSACHATH B yIPOIIICHHOM BHJIC
MPUHLAT JEUCTBUS CBETOIMO/A,
cOOMpaTh HKCIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl IPUMESHEHUS
CBETOJIMOIOB B OBITY U B TEXHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCHMOCTH HHTCHCUBHOCTH
W3JTYYCHUS CBETOINO/A OT CHIIBI
MIPOTEKAOIIETO Yepe3 HEro TOKa.
Hccnedosams 3aBUCUMOCTD
WHTEHCUBHOCTH M3JTyUYCHHS CBETOINO/IA
OT CHJIBI IPOTEKAIOIIETO Yepe3 HETo
TOKA U UHMEPNPemuposams
MOJIyYEHHBIC PE3YIIbTATHI.

Cmpoums TpadvK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTy4YEHHS CBETOIUOAA
OT CHJIBI POTEKAIOIIET0 Yepe3 Hero

TOKa (C y4eTOM abCOTIOTHBIX
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3.3.

Hab6monenune
n30UpaTeIbHOCTH
BHYTPCHHET O
dororddexra k qymHE

BOJIHBI CBCTa

(MpakTUKyM)

CseToauoJ1, ”HTEHCUBHOCTD
U3NydeHus, POToH, SIEKTPOH.
OHeprus 1 UMITYJIbC (HOTOHA.
dororddekr. 3aKoHbI
dbotodddexra. YpaBHeHHE
DiiamTeHa 11 porodddexra.

«Kpacnas rpanuna» poroaddexra

MOTPEITHOCTEN U3MEPSIEMBIX
(U3HYECKUX BEJTUYNH).

IIpumensame nipaBUiIa NOCTPOCHHUS
rpauKOB 3aBUCUMOCTEN (PU3NIECKUX
BEJIMYHH JIPYT OT JIpyra.

Onpedenamob XapakTep 3aBUCUMOCTU
WHTEHCUBHOCTH U3JIYYCHHS CBETONO 1A
OT CHJIBbI MPOTEKAIOIIETO Yepe3 Hero
TOKA.

Hcnonvzo6ams CBETOINO, TIOKCMETP
(v cMapTQOH ¢ JaTINKOM
OCBEIIIEHHOCTH ), JIA0OpaTOPHBIN OJIOK
MUTaHUS (MU HICTOYHHK ITOCTOSTHHOTO
HaAMPSHKEHUS, PEOCTaT U MYJTBTUMETD)
Onepuposamsb NOHAMUAMU. CBETOAUO,
p-N-miepexo/1, AEeKTPOH, AbIPKa, (hOTOH,
WHTEHCUBHOCTH U3Ty4CHUS,
dbotordexT (BHEIHUI U BHYTPEHHHU ),
(GOTOTOK, «KpacHasi TpaHUIIA»
dhororpdexra.

Ymems 0OBSACHATD B yNIPOILIEHHOM BUJIE

IIPUHLIAI JEUCTBUSA CBETOANO/A,
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dhopmynupoBath 3aK0HbI (HoTOIhDEKTa,
3aMMChIBATh YpaBHEHUE DUHINTEHHA
st hpoToaddexra u hopmyiny

TUTSI «KpacHOM rpaHuIlb GporodddekTa,
coOupaTh HKCIEPUMEHTANTBHYIO
YCTaHOBKY.

IIpusooums npumepsvi TpUMEHEHUS
CBETOJIMOIOB B OBITY U B TEXHUKE.
Ilpumensmo 3akoubI oTodhPekTa,
ypaBHEHHE DUHIITEIHA

st pororddekra, popmyny

JUTSL «KpacHOU rpaHulib» Gorodddexra.
Dopmynuposams TUTIOTE3Y

00 YCITOBUSX BOBHUKHOBEHUS
BHyTpeHHET0 doTtordderTa

IIPY TIaJICHUU Ha CBETOIMO CBETOBBIX
BOJIH Pa3HOM JIJIVHBL.

HUccneoosams siBneHne BOSHUKHOBEHUS
($oTOTOKa B OCBEIIAEMOM CBETOJINOJIE,
W3Y4YUB 3aBUCUMOCTb CUJIBI JOTOTOKA

B OCBEIIA€MOM CBETOAHMO/IE

OT HAIIPAIKCHUA Ha APYT'OM CBETOAMUO/C,
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Uroro o pazneny
OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

BBITIOJIHAIOIIEM POJIb UCTOYHHUKA CBETA
U UHMepnpemupo8amsy MOIyYEHHbIE
PE3YJIbTaTHI.

Onpedenams yCI0BUE BOZHUKHOBECHUS
($OTOTOKa B OCBELIAEMOM CBETOIHOJIE
(TOK BO3HUKAET TOJIBKO IPU OCBEILICHUU
€ro CBETOAMOJIOM C JITUHOW BOJIHBI,
MEHBILIEN WIN PaBHOW JIJINHE BOJIHBI,
Ha KOTOPYIO paCCUUTAaH OCBEIIAEMBbIii
CBETOIUON).

Hcnonv306ams CBETOIUOBI PA3HBIX
1BETOB (KpacHbIE, 3€JICHbIE U CUHHUE),
nabopaTopHBIi OJOK TUTAHUS,
MYJIBTUMETD.

Pewams 3anaun Ha porodpdext
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