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HOACHUTEJIBHASA 3AIINCKA

Hacrosimass pabouass mporpamma Kypca BHEYPOUHOU JAesTenbHOCTH «OCHOBBI
(bu3UYEeCKOro dKCIEepUMEeHTay (Jajaee — nporpamMmma) pazpadoTaHa B COOTBETCTBUU
¢ TpeboBaHusIMH (ellepaTbHOTO IOCYIapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHIapTa
cpeadero ob6mero oOpaszoBanus (namee — OI'OC COO) u HampaBieHa Ha
opraHuzaiulo o0ydeHus: B (PU3MKO-MaTeMAaTUUECKOM Mpoduiie B COOTBETCTBUU C
TpeOoBaHusAMU (penepanabHOi 00pa30BaTEeIbHONM MPOrpaMMbl CPEAHETO OOIIETrO
oopazoBanus (DOIlI COO) .Peanuzaumsi mporpamMMbl MOXKET COACHCTBOBATH
JOCTHKEHUIO 00yUYaroIMMHUCS MIaHUpyeMbIX pe3ynbTaToB ocBoeHuss GOIl COO,
Pa3BUTHIO JIMYHOCTH OO0y4arommxcs, (GOPMUPOBAHUIO U YAOBIETBOPEHHUIO HX
COLIMATbHO 3HAYMMBIX HWHTEPECOB W  TOTpPEOHOCTEH, caMopeaau3aluu
OOyJarolMxcs Yepe3 ydacTHe BO BHEYPOUHOH pesTenbHOCcTH. OmgHOW U3
BO3MOXKHBIX (DOpM peann3anuyd MPOrpaMMBl SBISIETCS KpykKok. [Iporpamma
MOJKET peajn30BbIBAThCS 00pa30BaTEIBHON OpraHU3aIe CaMOCTOATEITHHO JTHO0
Ha OCHOBE B3aMMOJICHCTBHSI C JPYTMMHU OpPTaHU3AIUSMH, OCYIIECTBISIONTUMHU
00pa3oBaTeIbHYI0 JAeITeTbHOCT. [IporpamMma Kypca BHEYPOUHOU NEATEIHHOCTH
«OcHOBBI (U3UYECKOTO IKCIIEPUMEHTA)» MpeaHA3HauYeHA 1Jia peanu3arnuu B 10—11
KJlaccaXx M HampaBlieHa Ha JOCTH)KEHHE COOTBETCTBYIOUIUX PpEe3yJIbTaTOB,
chopMyIUpOBaHHBIX B (QeaepasibHOM paboueld mporpamMme 1O y4yeOHOMY
npenmery «®Duszuka» (yriayOneHHbId ypoBeHb). [lpu u3ydeHun ¢Gu3NKd Ha
yriayOJeHHOM  YpOBHE  peaiu3alusi dSTUX TMPUHLIUIOB  Oa3upyeTcs Ha
UCTIOJIb30BAHUH CaMOCTOSATEILHOTO YUYEHHYECKOTO HKCIIEPUMEHTA,
BKJIIOUAIOIIIETO, B TOM YHcIie, paboThl (hu3ndeckoro npaktukyma. [Ipu aToMm moa
paboTaMu TPAaKTUKyMa MOHHUMAETCA CaMOCTOATENLHOE MCCIEOBaHUE, KOTOPOE
IIPOBOJIUTCS TI0 PYKOBOJICTBY CBEPHYTOTO, O00OOIIEHHOrO BHJa 0€3 IOoIIaroBoi
UHCTpYKUMU. B pe3ynapTate oOecrneunBaeTcsi OBJaJ€HHE OOYYarOIIUMUCS
YMEHUSIMU MIPOBOJIUTH MPSAMbIE U KOCBEHHBIE U3MEPEHUSI, UCCIIEA0BATh B3aUMHbBIC
3aBUCUMOCTH JBYX (PU3NUYECKHX BEIMYUH U OCYIIECTBISATH MOCTAHOBKY OIBITOB
[0 TPOBEpPKE MPEJIOKEHHBIX TUMoTe3. Bce 3TO0 cmocoOCTBYET MOCTUKEHHIO
OJTHOW W3 OCHOBHBIX IIeJeH HM3ydeHHS (PU3MKH Ha YPOBHE CPEIHEro OOIIeTo
o0pa3oBaHMs — OBJAJACHUIO OOYYAIOUIUMHUCS METOJaMU CaMOCTOSTEIBHOTO
IUTAHUPOBAHUS W TPOBEACHHUS (DU3WYECKUX OKCIIEPUMEHTOB, aHaluW3a |
MHTEpIpeTalud HMHPOPMAIMH, OMNPEICIICHUSI JIOCTOBEPHOCTH IOJIYYEHHOTO
pe3yibTaTa.

AKTyallbHOCTh peajH3alii JaHHOW MPOrpaMMbI OMpEAENseTcs TeM, YTO ee
OCBOEHHE TO3BOJSET O0YUAIONIMMCS Ha MPAKTUKE O3HAKOMUTHCS C Pa3INIHBIMU
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3aKOHOMEPHOCTH, YTIIYOUTh CBOM TEOPETUYECKUE 3HAHUS, PA3BUTh UMEIOIIUECS U
MpuoOpPEeCTH HOBBIC MPAKTUYECKUE YMEHHUS U HaBBIKU B 00JIACTH TUIAHUPOBAHMUS,
MOATOTOBKHM, MPOBEACHUS, aHAIM3a W  MHTEpOpeTanuu  (QU3nUecKoro
skcriepuMenTa. [Iporpamma paer oOydaromIMMCS BO3MOMKHOCTH MpPUOOpecTH
MPAKTUYECKUUA OMBIT PabOThl ¢ JabOpaTOpHBIM OOOPYJIOBaHUEM, OBJIAACTh
KOHKPETHBIMU TMpHUEMaMU HUCCIEOBATEILCKOM JEATeIbHOCTH HAYHWHAOIIETO
dbusuKa-sKkcepuMenTaTopa, chOpMUPOBaTh HABBIKM OIEHKH IOTPEIIHOCTEH
pe3yabTaTOB U3MEpeHUsl (U3NYECKUX BEJIUYMH. Peanuzaius nporpaMMbl cO3/1aeT
ycloBUs s (OpMHUpOBaHUS y OOYUYAKOIIUXCS HECTAHJAPTHOTO KPEaTUBHOTO
MBIIUICHHUS,  COJEMCTBYET  Pa3BUTUIO  WHIUBUIYAIBHOCTH  CYXKJICHHM,
dbopMupOBaHUIO KYJIBTYpPhl OOOCHOBAHUSI COOCTBEHHOIO MHEHHSI U CBOOOJIBI €T0
BbIpakeHus. [Iporpamma MoxkeT ObITh BOCTpeOOBaHA OOYYAIOIIUMHUCS, KOTOPBIE
UMEIOT HWHTEpeC M MOTHBALMIO K YrIyOJICHHOMY W3y4YeHUIO (U3UKU U
MaTEeMaTHKH, TOTOBITCS K YYacTUIO B OJIMMIIMAJIaX IIKOJIBHUKOB 1O (PU3HKE, B
paMKax KOTOPBIX MPETyCMOTPEeH MpakTtuueckuit Typ. [Iporpamma mpecienyer He
TOJIKO  00pa3oBaTelibHbIe, HO W  BOCHUTATEIbHBIC I1IE€JIU, TOCKOJBKY
COOTBETCTBYET WHJE€ OHKOJOTH3AIMU W HUJIe€ TMPUKIAJHON HaMpaBICHHOCTH,
KOTOpBIE, B UHCIIE IPYTUX UJIEH, MTOJIOKEHBI B OCHOBY Kypca (DU3HKH, U3y4aeMOro
Ha crynenu COO. BapuaHTbl peanu3anuu nporpammbl U (GOpPMBI MPOBEACHUS
3aHATHN Peanuzaiusi mporpamMmbl MpeIosiaraeT COYeTaHUE PA3IMYHBIX (Popm
IpyNIOBOMA paboThI (cmymanue JICKIUH, JTUCKYCCHS, MOHTaX
AKCIIEPUMEHTAIBHBIX YCTAaHOBOK, MPOBEACHHE (DUINYECKUX H3MEPEHHU Mo/
PYKOBOJICTBOM TIpeTojaBareisi) U HWHIUBUIYAIbHOW paloThl (BBIMOJHEHUE
CaMOCTOSITEILHBIX PA00T M padoT MpakTHUKyma, 0O0pabOTKa W HWHTEPIPETAIHS
pe3yipTaToB (u3ndeckux uzMmepeHuid).Mcnonp3oBanue Takux GopMm padbOTHI
MIOMOTaeT Pa3BUBaTh y OOYYAIOIIUXCS, C OJHOM CTOPOHBI, HABBIKU BOCIPUSTUS
HOBOM MH(OpPMAIUU TPH Pa3TUIHBIX POpMax ee Moaauu, a ¢ JPYrod CTOPOHBI —
AKTUBHOCTb, CaMOCTOSITEJILHOCTh M TBOpYECKOE Hauano. B menoMm peanuzanms
JAHHOM MPOTrpaMMbl JI0JHKHA MOJIOKUTEIBHO CKa3bIBATHCS KaK Ha aKTyalu3aluu
3HAHUM, YMEHUH u HaBBIKOB oOydJaronmxcs B paMKax  uX
npeanpodecCuoOHAIbHON TEXHOJIOTHUECKOU (MHKEHEPHOW) MOATOTOBKH, TaK U Ha
COIMATLHOM  (OPMUPOBAHUU JIMYHOCTH oOyuaromuxcsi. [Iporpamma Kkypca
paccunTaHa Ha 68 YacoB, B paMKaxX KOTOPBIX MPETYCMOTPEHBI Takue (OPMBI
paboT, Kak JIEKI[MU, CAMOCTOSITEIbHbIE paOOThl U pabOThl MpakTUKyMa. B xone
CaMOCTOSITETIbHBIX paboT oOydJarommuecs T1OJ KOHTPOJEM MpenoaaBaTess
3aKpEIUISiIOT HOBBIE 3HAHMS, OTPAaOATHIBAIOT OMNpPEJEICHHBIE YMEHHUS M HABBIKH.
PaboTsi MpaKkTUKyMa MOAPa3yMeBatOT CaMOCTOSITEIbHOE pelieHue
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NpaKkTUKyMa M  TOpPAJOK HMX  CJIEJAOBAHMS  COOTBETCTBYIOT  CTPYKTYpE
TEMATUYECKOr 0 IJIAHUPOBaHUS (PeaepanbHoil paboyeil mporpaMMel 1o y4eOHOMY
npeamery «@Pusuka» (yriayOseHHbIM ypoBeHb). IIporpamma paccumtaHa Ha
peanuszanuio B TeueHue ABYyX JieT oOyuenust B 10—11 kiaccax mpu mpoBeaeHUH
3aHATHN OUH pa3 B Heaeno oobemMoM 1 yac xaxzaoe. [lo ycMoTpeHuto yuurens
MOPAJIOK CIEJOBAHUS 3aHITHI MOXET ObITh U3MEHEH, a HEKOTOPbIE MOT'YT OBbITh
HCKIJIFOYEHBI.

B3aumocBsizb ¢ (QenepanbHOil  padodeil nmporpaMMoil  BOCIIUTAHUS.
[Iporpamma pazpabotana ¢ ydeToM pekoMmeHaanui ¢denepanbHol paboueit

OporpaMMbl  BocHHMTaHMs. B 9acTHOCTH, OHa  y4YUTBHIBAET ICHUXOJIOTO-

nearoruyeckie OCOOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM  KaTeropuu

00y4Jaromuxcs.

[Iporpamma COOTBETCTBYET TAaKUM LEISIM BOCHUTaHUS OOydYaromMXcs, Kak
pa3BUTHE JIMYHOCTH, CO3JAHUE YCIOBHM JJIsl CAMOOIPEIEIEHUS U COLIMAIN3ALIUH.
[IporpamMa  COIEMCTBYET  PELWICHUIO  CHEAYIOIIMX  3aJa4  BOCIUTAHUS

oOy4JaroImXxcs: yCBOGHHE 3HAHWUN, HOPM, IYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH,

TpaJULIUiA, KOTOpbIE BHIPAOOTANIO poOcCcHUiicKOe OOIIeCTBO; (OpMUpPOBAHUE U
pa3BUTHE JIMYHOCTHBIX OTHOIIEHUH K 3TUM HOpMaM, LIEHHOCTSIM; NMpUoOpeTeHue

COOTBETCTBYIOILIETO 3THUM HOpPMaM, LIEHHOCTSM, TPaJULHSIM COLUHUOKYJIBTYPHOTO

OTbITa TOBEACHMS, OOIIEHMS, MEXIMYHOCTHBIX M COIHUAIBHBIX OTHOIICHUH,

OPUMEHEHHS TIOJYYECHHBIX 3HAHUW; JOCTH)KEHUE JIMYHOCTHBIX pEe3yJIbTaTOB

OCBOEHHUS 0011e00pa30BaTENIbHON MPOrpaMMbl MO (PU3UKE B COOTBETCTBUHU C

dI'OC COO.

[IporpamMmma COOTBETCTBYET CIEAYIOIIUM OCHOBHBIM HAIPABICHUSM BOCIIUTAHUSI.
TpynoBoe BocnMTAHHME — BOCIUTAHUE YBAXEHUS K TPyAy, TPYIALIAMCS,
pe3yapTataMm Tpylaa (CBOEro W JpPYrux JIIOJAEH), OpHUEHTAalus Ha TPYAOBYIO
NesITeNIbHOCTh, TMOJY4YeHHEe TNPOPECCHH, JUYHOCTHOE CaMOBBIPDAKEHUE B
IIPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpPYA€ B POCCHUHCKOM OOIIECTBE,
JOCTUKEHUE BBIIAIOIIUXCS PE3YIbTaTOB B MPO(ECCUOHATIBHON e TEbHOCTH.
LlesneBbIMU OpUEHTHpPAMU SABISAIOTCA: (OPMUPOBAHHUE OCO3HAHHOM TOTOBHOCTHU K
MOJyYEHUIO MpodecCHoHanbHOro 00pa3oBaHUsl, HENPEPHIBHOMY OOpa30BaHUIO B
TEYCHHE KU3HU KaK YCIOBHUIO YCIEIIHON MPOQPECCUOHATBHON M OOIIECTBEHHOM
JesITeIbHOCTH; MOHUMaHHue CHeU(PHUKU camMoo0pa3oBaHUs M MPOo(hecCHOHATbHOMI
CaMOMNOJArOTOBKM B HH(OPMAIMOHHOM BBICOKOTEXHOJIOIMYECKOM OOIIECTBE,
TOTOBHOCTH YYUTBCS U TPYAUTHCS B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIM BBIOOpP cdepbl MpodecCHOHATBLHONM TPYAOBOM AECSTENBHOCTH B
pPOCCUHCKOM OOIIIECTBE C YYETOM JIMYHBIX >KM3HEHHBIX IUJIAHOB, MOTpeOHOCTEM

CBOCH CCMEH, O0IIECTBA
JOKYMEHT I'I%,EI,I'IVICAH 3nEKT|50HHo%%,unMCbrO
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JKOJIOrMYeCKoe BOCHUTaHHEe — (OPMHUPOBAHUE SKOJOTUYECKOH KYJIBTYpHI,
OTBETCTBEHHOI'0, OEpEX)HOr0 OTHOILIEHUS K IPUPOJE, OKpYXKalollel cpene Ha
OCHOBE POCCUMCKUX TpPAJAUIMOHHBIX TyXOBHBIX LIEHHOCTEH, HABBIKOB OXPaHBI,
3aIllUThI, BOCCTAHOBJICHUSI PUPOJIbI, OKpYKatolen cpeabl. LleneBsiM opueHTHpPOM
ABJIAETCSI OCO3HAHME HEOOXOJMMOCTH NPUMEHEHMsS] 3HAHMSI E€CTECTBEHHBIX U
COLIMAJIBHBIX HAyK JUIsl pa3yMHOI0, OEpeKIMBOrO MPUPOJIOINOJIb30BAHUS B OBITY,
OOIIECTBEHHOM IIPOCTPAHCTBE.

IleHHOCTH HAYYHOIr0 MO3HAHUS — BOCIIUTAHUE CTPEMJICHHS K MO3HAHUIO ce0s U
ApYruX J0Jed, TpUpoAbl M OOIIeCTBa, K MOJYYEHHIO 3HAHMM, KaueCTBEHHOIO
00pa30oBaHus C yY4E€TOM JINYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.
LleneBbIMU OpHEHTHpPAMU SIBISAIOTCS: (POPMHUPOBAHUE JIE€ATEIBHO BBIPAKEHHOTO
MO3HABATEIBLHOIO HWHTEpeca B 00J1acTU (U3MKU C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEH, JOCTHXKEHHM; TIOJydyeHUE MPEJICTaBICHUH O COBPEMEHHOM
HAy4YHON KapTUHE MUpPa, O JOCTHKEHUSIX HAyKU U TEXHUKH, O 3HAYCHUU HAYKU B
KU3HU POCCUHCKOro 00IIecTBa, 00ECIEUEeHUN €ro 0e30MacHOCTH; MPUOOpEeTEHHE
HaBBIKOB KPUTHYECKOTO MBILIUICHHS, OIMPEJEICHHUs] JOCTOBEPHOW HAy4dHOMU
nH(GOpMAIMKM U KPUTUKH aHTUHAYYHBIX MPEJICTABICHUN; pa3BUTHE U MPUMEHEHHE
HaBBIKOB HAOJIIO/IEHUS, HAKOIUIEHUS M CHCTEMaTH3alud (aKTOB, OCMBICIECHUS
ONbITA B E€CTECTBEHHO-HAYYHOM o00JacTH TO3HAHUSA, HCCIIENOBATEIbCKOM
JesITeIbHOCTH.
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COJIEPKAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

10 KJIIACC

3ansitue 1. [lorpemnoctu B 3kcnepumente Jlexkuusa «llorpemHocTy npsmMeix
n3Mepenuin». O0cyx)aaeTcs Npupoa BOSHUKHOBEHHUS MOTPEIIHOCTEN, METOIbI UX
MHUHMMU3AIUU U oueHKW. Jlexkums «IlorpemHocTn KOCBEHHBIX H3MEPEHUI».
OO6cyxpnatoTcss METOAbl W MPUEMBbl OLUEHKH MOrPEIIHOCTEH KOCBEHHBIX
U3MEpEHUN.

3ansaTue 2. OuneHka MNOrpemIHOCTedl NMPAMBIX M KOCBEHHBIX H3MepeHUuil
CamocrositenbHast padora «OlieHKa MOTPEIIHOCTENH KOCBEHHBIX M3MEpPEHHUH 10
pe3yapTaTaM NPSMbIX U3MEPEHUI.

3ansitue 3.  Ycpeanenme u3mepenuit.  Ciy4yailHasi  NOrpelIHOCTb.
Kunematnueckue wusmepenus Jlekuuss «CiyyailHble TOTPEIIHOCTH». B
COOTBETCTBUM C YPOBHEM TMOJTOTOBKM OOYyYaroOmMXcsi ©  JAOCTYIHBIM
000pyZOBaHMEM MOKET OBITh MPOBEJEHA OJHA M3 JIBYX paboT NpakTUKyMa.
[Tpaktkym Ne 13apmanune. Onpeaenure ¢ MaKCUMMaJbHONM TOYHOCTBIO CPEIHIONO
CKOPOCTb JIBMJKEHMSI 3€pHBIIIKa MIeHa B OyThUiKe ¢ Bojoil. OOopynoBaHue.
[TieHo, HamoJIHEHHAs: BOAOW TJIACTUKOBAasA OYThUIKA C OTPE3aHHBIM TOPJIBIIIIKOM,
cekyHaomep, JnuHeilika. Kpatkoe omnucanne pemenus. IIpoBoautcs cepust
AKCHEPUMEHTOB IO HM3MEPEHHI0 C IIOMOIIBI0 CEKYyHJIOMEpa BpPEMEHU
MPOXOXKIEHUS 3EPHBIIIKOM MIIeHa B TOJIIE BOABl HEKOTOPOTrO (PUKCUPOBAHHOTO
paccTosiHUsI BIOJIb BEPTUKAIN. BbruucisieTcss cpeqHee BpeMsi JBUKEHHS 3€pPEH.
PaccuntbiBaeTcsi CpeaHss yCTAHOBUBILIASCA CKOPOCTh 3TOrO  JIBHOKEHUSI.
OnenuBaeTcss morpemHocTb. OnucaHue CcXoxed pabdOThl  MpaKTHKyMa:
BCEPOCCHUICKasl OJIMMITHAIa IIKOJbHUKOB IO (PU3HKE, pernoHaabHbIN 3Tam 2023
r., 3a7a4a «[ImeHo u BI3KOCThb»

[Tpaktukym Ne 23amanue. CoOepuTe YCTaHOBKY JIJISl 3alycKa IIapuKa B TOJET C
HEKOTOPOH BBICOTHI ¢ (PMKCHUPOBAHHON TOPU3OHTATBHOW HAYAbHON CKOPOCTHIO.
Hccnenyiite 3aBUCUMOCTb BEPTUKAIBHON M TOPU30HTAIIBHOM KOOPAWHAT IIapUKa
npu nosere. OmnpeneauTe CKOpPOCTh Iapuka B Haudaje nosiera. O6opynoBaHue.
CranpHOM MIApHUK, MYCKOBOE YCTPOMCTBO (OTPE30K aTOMUHHUEBOrO Mpoduis,
MarHuT HEOJWMOBBIM, JIBa CTANbHBIX IIapHWKa), ITATUB C JANMKOW W My(]TOH,
MaJsIpHBIA CKOTY, pyJieTKa, KomupoBaibHas Oymara. KpaTkoe ommcaHue
pemenusi. OcymiecTBisieTcsi cOopka MyCKOBOM ycTaHOBKH. [IpoBomutcs cepus
JKCIEPUMEHTOB 110 3aIyCKy IIapUKa B MOJIET U U3MEPEHHUIO KOOPAMHAT MaJAcHUs
HIapuKa OTHOCUTENBHO TOUKHM cOpoca. [1o mosydyeHHbIM JaHHBIM pacCUUTBIBAETCS
HaydaJIbHAasi CKOPOCThH IOJIETA [IAPUKA.
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3ansaTue 4. IIpocreiimue reomerpuueckue usmepenusi [Ipaktukym 3ananHue.
Onpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO TOJIIIMHY NPOBOJIOKM W BHEIIHUHI
AUaMEeTp WIJbl, IUIOLAAh HApPUCOBAHHOW Ha JUCTe OyMmMaru Qurypel, o0bem
opycka. Ouenute norpemHoctd. O0opyaoBanue. [IpoBosioka, uria oT MIIpUIA
(co CTOYEeHHBIM OCTpUEM), H300paxkeHue QUrypbl CciI0XHOW (opMbl Ha
pa3IMHOBAaHHOW  KBajparamu Oymare, JEpeBsHHbIA  Opycok, JIMHEHKa,
mTaHreHuupKyab. Kpartkoe onucanume pemenns. llpoBomstcs wu3MepeHus
TOJILIMHBI IPOBOJIOKA METOAOM PsiaoB. IIpoBonuTCs M3MepeHue nuameTpa WIJIbl
METOJIOM TpoKaThiBaHus. [IpoBonuTcs u3MepeHue miomaau (GUrypsl METOJIOM
NOJICUETA IUIONIAH MO KJIETKaM CETKH U3BECTHOTO wara. [IpoBoaurcs uamepenue
rabapuToB Opycka W BblUMCIeHHE ero oObeMa. OIeHMBAETCs MOrPEIIHOCTh
U3MEpPEHHBbIX BeauM4MH. [IpoBoauTCs TpoBEpKa MNPaBUIBLHOCTH H3MEPEHHUS
JUAaMETPa UIJIbl C TOMOUIBIO IITAHTCHIIMPKYJIS.

3anusatue 5. I'pagukm 3KcnepuMeHTANBHBIX 3aBucuMocTeil. I'paduueckas
odpaborka ganubIx Jlekius «OdopmieHne rpa@uKoB 3KCHEPUMEHTATBHBIX
3aBucumoctei. ['paduueckas 06paboTKa TaHHBIX)»

OO6cyxnatoTcss OCHOBHBIE TpaBwiia oOQopmiieHHs TpaduKOB 3aBUCUMOCTEM
¢usznueckux BenuuuH Apyr ot apyra. CamoctositenbHas paborta «lloctpoenue
rpa@uKoOB B COOTBETCTBHHM C M3YyYEHHBIMU IMpaBUJIAMU C HCIOJIb30BAHHEM
TOTOBBIX TaONUI[ ¢ JaHHBIMW». McHonb3yemble MaTepHallbl: METOIUYECKUE
pekomeHaanuu  LleHTpaqbHOW  IPEAMETHO-METOAMYECKOM  KOMHUCCHUU MO
OLICHMBAHUIO OoQopMieHHUs TrpadUKOB Ha MPAKTUUYECKUX Typax BCEPOCCHICKOM
OJIUMITHA]IBI IKOJIBHUKOB 110 (hU3HKE.

3ansaTue 6. OOpa0oTka HeJMHEHHBIX 3aBHCHMOCTEH: JHMHeapu3alus,
NojAcYeT IUIOIAAU NMOX IPauKoOM, MOCTPOCHHE KACATEJbHBIX K Irpauky
Jlekums  «JIuHeapuzanus HSKCIEPUMEHTAIBHBIX 3aBUCHUMOCTEM H  APYTrHe
rpaduyeckre Ccrocoosl 00paboTkm JaHHBIX». OOCyXIaeTcss METOJ 3aMCHBI
IIEPEMEHHBIX  IIPU  JIMHEAPU3ALMHM  SKCHEPUMEHTAJIBHBIX  3aBUCHMOCTEH.
O6cyxnaercss (QuU3WYECKUW CMBICT TUIOMIAAX TOA TpadhUKOM U YIIIOBOTO
Kod( urreHTa kacaTenbHON K TpauKy.

3anaTne 7. H3mepeHue 3aBHCHMMOCTH KOOPAMHATBHI TIPAHMLBI 00J1aCTH
HAMOKaHusl OT BpeMeHH. JInHeapusauus 3apucumoctu [Ipaktukym 3anaHue.
BripexxpTe n3 OymaxHoi canderku aeHTy quHOW 30 ¢M U mmpuHON 2-3 cM.
Onycture KOHEl OyMa)XHOW JIEHTBHI B BOJAY M BKIIKOUMTE CeKyHAomep. M3yuure
3aBHCHMOCTh KOOPAMHATHI TPAHUIBl O0JacTH, MPONMUTABIIEHCS BOAOH, OT
BpeMenu. Ompenenure  xapakrtep 93Toll  3aBucumocTH. OOOpyaoBaHUE.
Cexynaomep, OymaxHubie cainderku, pyieTka, dyamka [letpu. KpaTkoe onucanue
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OymaxkHoit candetku. Mcrnonb3yeTcsi 3aMeHa MEPEeMEHHBIX IS JIMHEeapUu3aluu
3aBUCUMOCTH W TOCTPOCHMSI JMHEHHOro rpaduka, KOTOPBIM BIOCIEICTBUU
ITO3BOJIIET CYJUTh O KOHKPETHOM XapaKTEPE 3aBUCUMOCTH.

3anstue 8. M3yuenue ynpyroro rucrepesuca [Ipaktukym 3ananue. 3akpenure
C IOMOIIBIO 3a)KMMa JIMHEWKY Ha crtoise. [IpoaeHpre nyX Ky 3a)KMMa B KOJBLO
OAHKOBCKOM pE3UHKHU. 3alenuTe KpPIOUYKOM JUHAMOMETpPA KOJIBLIO PE3UHKHU.
N3meppTe 3aBUCUMOCTD JUIMHBI PE3UHKU OT PACTATMBAIOLIEN CHIIBI IPU HATPY3KE
(pactspkenuun) u pasrpyske. I[IpoBenure usmepenus ¢ marom B 0,5 H, mpm
KaXXJ0M u3MepeHuu jaenaiire 3anepxky B 30 c. [loctpoiiTe rpaduk namepeHHOM
3aBUCHMOCTH, ONUIIMTE €€ Xapakrtep. CaenaiTe MpearoiaoKeHUs O MPUYMHAX
HaOmonaeMol  3aBUCMMOCTU. Paccuurtailte, B KakuxX TMpeaenax JeKHUT
KO3 (OUIIMEHT )KECTKOCTH PE3UHOBOTO KOJIblia. Mcnonb3ys nmojiydeHHbIe TaHHbIE,
paccuuTanTe, KAKyI DSHEPrUI0 IMOIVIOTWJIA pEe3UMHKA 3a BpeMs MPOBEIACHUS
u3Mmepenui. O6opynoBanue. JIuHeilka, 3aKUM, JIUHAMOMETP C MIPEIEIoM
usMepenuit 5 H, pe3uHoBoe KoibIO (pe3nHKa sl OAHKHOT), CEKYHIOMED.
Kparkoe omnucanue peuieHus. BBINOTHAETCS OMBIT MO W3YYEHHUIO 3aBUCUMOCTH
CWJIbl YHOPYrOCTH PE3MHOBOTO KOJbLA OT €ro [JJUHbl IpPU TOCTEIEHHOM
YBEJIMYEHUH M TPU T[OCTEIIEHHOM YMEHBIICHUH pPAaCTATUBAIONIEH  CHIIBL.
HaGmiomaercss ~ siBneHue  ympyroro  rucrepe3uca. JBe  mMoJydyeHHBIE
AKCIIEPUMEHTATbHBIE 3aBUCUMOCTH HAHOCSTCS Ha oAuH rpaduk. [IpoBoauTtcs
aHaJIU3 MOJYYCHHBIX PE3YIbTATOB.

3ansatue 9. HaxoskaeHue Maccbl JIMHEHKM M IINPUHIA ¢ NOMOIIbIO
ypaBHoBemMBaHusi  pbyara  [Ipaktukym  3aganue.  Omnpexpenure  C
MaKCHUMAaJIbHOM TOYHOCTBIO MaccCy HIMNpuila U Maccy JnHerku. O0opynoBaHue.
npui o6semoMm 20 M1, TMHEHKaA, CTakaH ¢ BojoH. KpaTkoe onucanue pemeHus.
K KoHIy nMHENKH, KOTOpas UCIOJIb3YETCs] B KAUECTBE pblyara, MoJBELINBACTCS
mnpul. M3mepsercs 3aBUCUMOCTb KOOPAUHATHI TOUKHU ONOPBI YPABHOBELIEHHOIO
pplyara ot oobema BoJbl B minpuie. [1o mogydeHHbIM AaHHBIM OIPENEIISIOTCS
Macca LIpHULA U Macca JIMHEUKHU.

3anstue 10. H3mepenne ko3pduumeHTa IHEPreTHYECKUX MOTEPb NPH
OTCKOKe mapuka or mnoBepxHocTu Ilpaktukym 3amanume. IIpoBeaute
HCCIICJOBAHUE 3aBUCUMOCTH BBICOTBI OTCKOKa IIAapUKa IIOCIE COYIApEeHHs C
MOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. IlpoBenurte ombIT mis ABYX THUIIOB
mrapukoB. Omnpenenure xapaktep 3aBucuMoctu. O6opynoBanme. [llapux ans
HACTOJIBHOTO TEHHHUCA, PE3UMHOBBIA IIAPUK «IONPBITYH», PYJIETKA, MaJsSpPHBIN
ckoty. Kpatkoe onncanue pemenus. [I[poBoguTCsS ONBIT IO U3MEPEHUIO BBICOTHI
OTCKOKa IIapuKa IOCJIE COYAApeHUsl ¢ MOBEPXHOCTHIO TOPU30HTAIBHOIO CTOJIA B
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mapukoB. [Ins  pe3uMHOBOro  MApHKa 3aBUCUMOCTb  SBISETCS — MPSAMOM
IIPONOPLUMOHAIIBHOCTBIO, JUJIS IIapUKa OT HACTOJIBHOTO TEHHHMCA 3aBUCHMOCTb HE
ABJsieTcss  TakoBo. OOCYXHaroTcs BO3MOXKHBIE MPUYUHBI  MOJTYYEHHBIX
PE3YIABTATOB.

3ansatue 11. OnpeneneHue TemI0eMKOCTH TBepaoro Ttena [IpakTukym
3amanue. Omnpenenure ¢ MaKCUMaJbHOM TOYHOCTBIO TEIUIOEMKOCTh T'pYy3HKa.
O6opynosanue. I'py3uk Maccoit 50 r, crakan oobemMoM 0,2 71 ¢ BOJION KOMHATHOM
TEMIIEPaTypbl, EMKOCTh C TOpsiYeil BOJAOM, JBa TEPMOMETpA, CaN(ETKH, MOTHOC,
HuTh. KpaTkoe omnucanue pemeHus. [IpoBoauTcs OMBIT TO U3MEPEHUIO
TEIJIOEMKOCTH TPy3UKa METOAOM IEPEHOCA €r0 M3 XOJIOJHOM BOJBI B FOPSYYIO.
OueHuBaercs W3MEHEHHE TEMIIepaTypbl XOJOAHOW BOJBI 3a CUET MOJYyYEHHUS
KOJIMYECTBA TEIJIOTHI OT FOPSYEro Ipy3uKa.

3ansitue 12. U3mepenne TeMnepaTypbl pyK KCIIEPUMEHTATOPA U J1ABJICHHS,
KOTOpOe MOryT co3aathb ero Jjerkme Ilpaxktukym 3amanume. 1) Omnpenenute
BHyTpeHHee cedyeHue TpyOoku. [loncoeaunure k mmpuiry oobemom 20 mit Tpyoky
C MOMENICHHOW B Hee Karljied BOJbl. 3a)KMUTE IIMPUI] B JIAJIOHAX U HArpeBairte
€ro TakuM oOpa3oM B TedeHue 5 MUHYT. M3MmepbTe mepemMeleHue Kariy 1o
TpyOke. Mcmone3yss mojydeHHblEe JaHHbIE, OLEHUTE TEMIIepaTypy pykK
sKcriepuMeHTaTopa. 2) Jlokaurech, Korja IINPUIl CHOBA MPUMET KOMHATHYIO
Temrneparypy. BnayBas Bo3ayx B CBOOOJHBIM KOHEN TPYOKH, HU3MeEpbTe
NepEMEIICHNE KaIlJli P MaKCUMaJbHOM [IaBJICHUHU BO3/lyXa, CO3JaBa€MOM Ha
KOHIIE TpyOku. Mcrmonb3ys mojlydeHHbIE JTaHHBIE, OIEHUTE IaBJeHHUE, KOTOpOe
MOTYT CO3/1aTh JIeTKHE dKcrepuMenTaropa. O6opynosanue. [lnpui o6bremom 20
MJI, TpyOka oT MHGY3MOHHOM CHCTEMBI, BOJa, JIMHEHKA, cekyHaoMmep. KpaTtkoe
omucanue pemenusd. 1) K mmpuiy oosemom 20 M moJCOCIUHSIETCS TPyOKa ¢
MIOMENICHHON B Hee karuied Boabl. Llmpuiy HarpeBaeTcs pykamu, HU3MEpAETCA
repeMeIeHre Karmmm 1o Tpyoke. Ha ocHOBe TaHHBIX 0 ceueHUU TPYOKH U 00beMe
BO3/lyXa B LIIPUILIE PACCUUTHIBAECTCS TEMIIEPATypa PYK SKCIIEPUMEHTATOPA.

2) Ucnonb3yst Ty K€ YCTAaHOBKY, SKCIEPUMEHTATOP CO3[a€T JABJICHHE BHYTPHU
cBoOoHOTO KOHIA TpyOku. Kams Boasl mepememniaercs mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEIICHUHU OLICHUBAETCS ABIICHHE, KOTOPOE MOTYT CO3AaTh JETKUE
AKCHEPUMEHTATOPA.

3ansatue 13. ODddexTuBHblili KOIPPUIMEHT KECTKOCTH CHCTEMBI.
Omnpenenenne moayJsi FOHra npoBosioku ¢ nomomeio peryara. OnpenesieHue
npenena ymnpyroi naegopmanmum Ilpaktukym 3aganue. Omnpenenure ¢
MaKCUMaJIbHOW TOYHOCTBIO MOJlyib FOHra npoBonoku. Obopyaosanue. lltaTus ¢
JIBYMsI JIAIIKaAMU, POBOJIOKA, JIMHEWKA JAepeBsaHHas IauHou 50 cM, rpy3bl Maccou
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MOJIBEIIMBAETCSI HA MPOBOJIOKE TaK, YTOOBI MOJYYMIICS CHIBHO HEPABHOIUICUMH
pbryar. bipkHUN K TOUYKEe MoABeca KOHEL FOPU30HTAIbHOU JIMHEHUKU OIUPACTCs
CHU3Y Ha Jlanky mratuBa. K Ipyromy KOHIy JUHEWKH IMOJBEIIMBAIOTCS TPY3BI.
N3mepsieTcs  3aBUCHMMOCTh  CMEIIEHUS  KOHLA  JIMHEWKH, K  KOTOPOMY
MTOABEIIMBAIOTCA TIPy3bl, OT MX CyMMapHOM Maccbl. Ha OCHOBE MOIy4YEeHHBIX
JAHHBIX W TE€OMETPUUYECKUX IApaMETPOB YCTAHOBKM PACCUMUTHIBAETCS MOIYJIb
FOnra npoBosnoku.

3ansatue 14. H3mepenue kodI(pPuuHeHTa MOBEPXHOCTHOIO HATHKEHHUS
MeToaoM oTpbiBa [Ipaktukym 3ananue. [Ipuaymaiite cnocod u3MepeHus: CUIbI,
KOTOpPYIO0 TpeOyeTcss MPUIOKUTh K TMPOBOJIOYHOM paMmke Uisi TOro, 4TOObI
OTOpBAaTh €€ OT IOBEPXHOCTH BOJAbL. lIpoBeaUTE HSKCHEPUMEHT M OLICHUTE
KO3 (DUIIMEHT MOBEPXHOCTHOTO HATSKEHUS BOJIbI

Oo6opynoBanue. KroBeta mmpokas ¢ BOJIOM, MPOBOJIOKA, BeChbl, HUThb. KpaTkoe
onucaHue pemeHus. [IpoBOAUTCS ONBIT 1O M3MEPEHHMIO CHJIBI  OTPbIBA
IPOBOJIOYHOM paMKH OT TOBEPXHOCTH BOJBI NPH Pa3JIMYHBIX [EPUMETpPaAx
pamku.lIpoBonutcs oneHka ko3 puimeHTa NOBEpXHOCTHOIO HATSXKEHUS BOJIBI.
3ansaTue 15. OmnpeneseHue TOYKH POCHbl. 3HAKOMCTBO € 3JIEKTPUYECKHUM
koHaeHcaTopoMm IIpaktukym Ne 13amanume. OueHuTe BIIAXKHOCTH BO3AyXa B
komHate. Ob6opynoBanue. [lpoOupka cTekisiHHAs, MajeHbKHE KYCOUKH JIbJa,
TEPMOMETp, TaOJuIla 3aBUCUMOCTH JIaBJICHHMsI HACHIIIEHHOTO Iapa BOJBI OT
temmepatrypbl. Kpatkoe omucanue pemenus. B mpoOupky ¢ Bomod MOCTENEHHO
N00aBIISIOT KYCOUKH JIbJa U JIOKHUAAIOTCS MOMEHTa BBICTYIUICHHUS Kameslb POCHI
Ha TIOBEPXHOCTH MpoOupku. [lo MoNydeHHBIM NAaHHBIM O TEMIIEpaType TOYKe
POCHI C TIOMOIIBIO TAOIHIIBI 3ABUCUMOCTH JIaBJICHUS HACBIIEHHOTO Mapa BOAbI OT
TEMIIEPAaTypbl ONPEAEISIETCS OTHOCHUTENbHAS BIIAXKHOCTh BO3JyXa B KOMHATE.
[Tpaktukym Ne 23ananue. Onpenenure ¢ MaKCUMaIbHOW TOYHOCTBIO OTHOLIEHUE
AJIIEKTPUYECKUX  €MKOCTeH JByX KOHJeHcaTopoB. OOopynoBaHue. JiBa
AJIEKTPOJUTHYECKUX KOHJEHCATOpa, BOJBTMETp, OaTapeilika, COEIUHHUTEIbHbIC
nposona. Kparkoe omnmcanue pemenns. [IpoBoautTcs onsIT 1o 3apsake
KOHJIEHCATOpa OT JPYyroro 3apaHee 3apspKeHHOrO KoHJeHcaropa. M3mepsrorcs
HaIlpsDKEHWs] Ha KOHJIEHCATOpAaX [0 M Iocie NOAKIoYeHHH. OlneHuBaeTcs
OTHOILIEHHE EMKOCTEH KOHIEHCATOPOB.

3ansitue 16. M3yueHue mnpomecca pa3psaku KoHaeHcaTtopa I[lpaktukym
3ananue. M3yunte 3aBUCMMOCTb HAIIPSKEHUSI HA KOHJIEHCATOPE OT BPEMEHHU IIPU
ero pagpsake. Ompenenure €MKOCTb  KoHJeHcatopa. OOopyaoBaHue.
DNEKTPOIUTUYECKUN  KOHJIEHCATOp, BOJBTMETp, Oarapeiika, CEKyHJOMEp,
COEIMHUTENBHBIE IPOBOJIA.
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Kpatkoe onucanue pemenus. [IpoBoautcs usmepeHre 3aBUCUMOCTH HAIPSDKEHUS
Ha pa3pspKarolieMcsi KOHJEHCAaTope OT BpeMeHH. JlemaeTcs OLeHKa €MKOCTH
KOHJeHcaTopa. B kayecTBe CONpOTHBIEHUS MJis DPa3psAKd KOHAEHcaTtopa
BBICTYIIa€T BHYTPEHHEE CONPOTHUBIIEHUE BOJBTMETpA.

3anstue 17. OnpeaesieHne yAeJbHOr0 CONPOTHBJICHHS MaTepHasa
npoBosiokn Ilpaktukym3ananue. Ormnpenenure yaeabHOE COMNPOTUBICHHUE
npoBosioku. OOopymoBanue. J[Ba mynbTHUMEeTpa (B peXHUME BOJbBTMETpa U
aMIepMeTpa), COEIUMHUTENbHbIE NpOoBOJA, Oarapeika, 00paslbl POBOJOKH,
nuHelika, mukpomeTp. Kparkoe omucanue pemenus. Mcciaepyemas mpoBoJoka
COEJIMHSAETCS IMOCJIEI0BATEIbHO C aMIEPMETPOM M TMOJKIIoYaeTcs K Oarapeiike.
[lapannenbHO y4acTKy MNPOBOJIOKHM TMOIKIIOYAETCs BOJNBTMETpP. M3 OTHOIIEHHS
NOKa3aHU MPUOOPOB PACCUUTHIBACTCS COMPOTHUBIICHHE YYacTKa IPOBOJIOKH,
MOCJIE YET0 U3MEPSIFOTCS €ro reoMeTpuyeckue pasmepsl. M3 moaydyeHHbIX TaHHBIX
oTpeJieNsieTcsl YACIbHOE CONMPOTUBICHUE MaTepHaia, U3 KOTOPOTO M3rOTOBIEHA
POBOJIOKA.

3ansaTue 18. N3mepenne BOJILT-aMIIEPHOM XapPaKTepUCTHKHU
NoJyNnpoBOAHUKOBOro auoaa llpakrukym3ananue. H3mepbTe 3aBUCHMOCTH
CHJIBI TOKA, MPOTEKAIOILEro Yepe3 AUOJ, OT [10JIaBa€MOI0 Ha HEro HampsKeHus (B
npsMoM M oOpaTHoM HamnpasieHuu). [loctpoiite rpaduk BOIbT-aMIepHON
XapaKTEePUCTUKU UOJA. ObopynoBanue. Bonbt™erp, amIepMmerp,
COEIMHUTEIbHBIE TPOBOJA, IOJYIPOBOAHUKOBBIM JMOJ, MaKeTHas IUIaTa,
HepeMeHHBIN pe3ucTtop, Oarapeiika. Kparkoe omnucanue pemenus. IIpoBogutcs
HKCIEPUMEHT 10 n3MepeHnto BAXnuona B npsiMoM U 0OpaTHOM HaIlpaBJICHUU.

11 KJIACC

3ansaTre 1. OueHka BeJUYHHBI TOPHU30HTAJIBLHOM COCTABJAIOIIEH MATHUTHOM
HHAYKUMHA MarHuTHoro moJusi 3emum Ilpaktukym 3aganue. OneHUTE MOIYJb
FOPU30HTAIIBHOM COCTABJISIONIEH BEKTOpAa MArHUTHOW WHIYKIMU MarHUTHOTI'O
nosis 3emnu. O6opynoBanue. Kommac, conenonp (muamerp 10 cm, 150 BUTKOB),
Ja00paTOpHBIM OJIOK THUTaHWSA, TpaHcmopTup. KpaTkoe ommcaHue penieHus.
[IpoBogUTCS 3KCOEPUMEHT MO OMPEICIICHUIO MPOCTPAHCTBEHHOW OPHEHTAIUU
BEKTOpa HWHAYKIMA MAarHUTHOTO MOJIs, CO3/1aBa€MOI0 HA OCH COJICHOWJA TpH
CYyHEpIIO3UIIMM MArHUTHOTO TMOJid 3€MJIM M MarHUTHOTO TIOJIs COJICHOWJa, B
3aBUCUMOCTH OT CHJBI TOKa B BHUTKax cojeHouga. Ilo 3Toll 3aBUCHUMOCTHU
ONpeNeNIsieTCsT MOAYJIb TOPU30HTAJbHOM COCTABIISIIONIEA BEKTOPA MAarHUTHOMU
WHAYKIIMA MAarHUTHOTO TIOJIs 3€MJIH.

3anstue 2. H3mepeHne 3aBUCHMOCTH BeJUYMHbI MATHUTHON WHIAYKIHMH
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3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW MHIYKIIMM MArHUTHOTO TOJS TMOCTOSTHHOTO
MarHuTa Ha €ro NpojOJIbHOW OCH CHUMMETPHUHM OT PACCTOSHHUS MEXKIY LEHTPOM
MarHuta W Toukoll  um3mepeHudt  .Ob6opymoBanue.  CmaptdhoH ¢
MPEeAyCTAaHOBJICHHBIM MPOTPAMMHBIM OOECICYCHUEM 1T U3MEPEHUS] BEIUYMHBI
MarHuTHOTO TIOJIfA, IWIMHAPUYECKUNA MAarHuT, JUHEHKa, MaJsSpHBIM CKOTY.
Kparkoe omnucanue pemenus. C MOMOIIBIO JAaTYUKOB cMapTdOHA MPOBOIUTCS
MpsIMOE M3MEPEHHUE BEJIMYMHBI MAarHUTHOW WHIYKIIMM MAarHUTHOTO MOJIS Ha OCHU
AJTUHIPUIECKOT0 MarHuTa B 3aBUCUMOCTH OT PACCTOSIHUS 10 HETO. 3aHsTue 3.
HaGmonenne wmaruutHoro rucrepesuca Ilpaktukym 3amanue. Hamoraiite
HECKOJIbKO BUTKOB M30JIMPOBAHHOTO MPOBOJA HA IWJIWHIPUYECKYIO YaCTh JIAMKU
mratuBa. [logHecuTe Topel] Janku OJIM3KO K TMOJIOKEHUIO JaTYWKa MarHUTHOTO
noJist MmoOwiibHOTO Tenedona. [lomaiite snmekTpuueckuil TOK B mpoBoj. M3mepbTe
3aBUCUMOCTh BEJIUYMHBI MHAYKIIMA MArHUTHOTO TOJISI HA TOPIE JIAMKU OT CHJIBI
MPOTEKAIOIIETO Yepe3 MpoBOJ ToKa. JJisi 3TOro BHayajae MOBBIIIAWTE 3HAYCHUSA
CHJIBI TIPOTEKAOIIETO TOKAa JI0 MAaKCHMMaJIbHO BO3MOXHOTO 3HAYCHHS, a MOTOM
MOHWXANTE 70 HYJIEBOTO 3HAUCHMs. 3aT€M CMEHHUTE TOJISIPHOCTH TMOJAKIIOYCHHS
UCTOYHMKAa TOKa M TOBTOpUTE OMbIT. [locTpoiiTe Tpaduk, ONUCHIBAIOIIUI
3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW HWHIAYKIMM HAa TOPLE JANKU OT CHJIBI
nmpoTekarIiero  uepe3  mnpoBoa  Toka.  Oo6opymoBanme. CmaptdoH C
IIPEIYCTAHOBIICHHBIM TMPOTPAMMHBIM OOECTICUeHUEM JIJII M3MEPEHHs] BEIUYHHBI
MAarHuTHOTO TIOJIsI, IITAaTHB C JIByMs JIAIIKaMH, OJHA U3 KOTOPBIX JOJKHA OBITh
KeJIe3HOW (WM JPYrod JKENEe3HbIH CepJIeYHUK), J1abOpaTOPHBIM HCTOYHHUK
MMUTAHUS, ONHOXWIBHBIA  HW30JIUPOBAHHBIA  MPOBOJ, BBIJICP>KUBAIOIIAN
MaKCUMAaJIbHBIH TOK J1Ta0OpaTOPHOTO HMCTOYHHMKA mnuTaHus. KpaTkoe omnmcanue
pemenus. Jlamka mTaTuBa OOMATHIBACTCS HECKOJIBKUMH BUTKAMU TOJICTOTO
M30JUPOBaHHOTO TIpoBoga. C MOMOIIBI0 JTAOOPATOPHOTO HCTOYHUKA ITHTAHUS
yepe3 MpoBOJ MPOMyCKaeTcsa JIEKTpUuueckuil Tok. CHadasia TOK MPOIYCKaloT B
OJITHOM HAMNpaBJICHUU C TIOCTEIICHHBIM YBEJIMYEHHEM CWJIbI TOKa M €€
MOCJACAYIONMIMM  YMEHBIICHUEM, IOTOM  MPOLEAYypy  IOBTOPSIIOT  JJIs
MPOTUBOIOJIOKHOTO HampaBlieHuss Toka. Ilpu 3TomM wu3MepsieTcss BeEIWYHMHA
MHIYKIIMM MarHATHOTO TIOJIsS Ha TOPIIE JIAIKH IITaTHBA C TTOMOIIBIO MOOMIHBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTH BEIMYWHBI WHIYKIIMM MArHUTHOTO TIOJS OT
CHJIBI TIPOTEKAIOIIETO Yepe3 MpoBo Toka. OOCykaaeTcs MOydeHHBIN TpaduK 1
SBJICHUE MAarHUTHOrO  THUCTepe3uca. 3aHstue 4. H3ydenue  pabOTHI
AJIEKTPOJIBUTATENS M JUHAMO-MAIIUHBI (4acTh 1) Jlekuus «DneKTpoaBuraTeib u
anekTporenepatop». OOCyX)aaeTcss UCTOpPUS HM300pETEHHUS DIJIEKTPOJBUTATES U
COBEPIIICHCTBOBAHUS €r0 KOHCTPYKIMHU. OTHUCHIBAETCSI BHYTPEHHEE YCTPOMCTBO
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AIIEKTPOJABUTATENST U DJIEKTporeHeparopa. Pa3z0uparorcs TeopeTHUecKue 3ajiauu
10 JJAaHHOU TeMe.

3ansaTue 5. U3ydyeHue padoOTHI 3JIEKTPOABHUIraTe i W AMHAMO-MAIIMHBI
(uacts 2) [Ipaktukym3ananue. 1) [IpoBeauTe cepuio SKCIIEPUMEHTOB U U3MEPHTE
3aBUCUMOCTH CUJIBI TOKA, BEIpAOATHIBAEMOM FeHEPATOPOM, OT BEIIMYMHBI MOMEHTA
CUJIbI, TPUJIOKEHHOTO K ero Bany. 2) IlpoBemuTe cepuio 3KCIEPUMEHTOB U
U3MEpHTE 3aBUCUMOCTD BEJINYNHBI HaIpsHKEHUs, MOJJAHHOTO Ha
AJIEKTPOJIBUTATENb, OT YaCTOThl €r0 BpPAIICHUS U MEXaHMYECKOW Harpy3Kd €ro
Bana.O0opyaoBaHue. DJIEKTPUUECKUNH MOTOPUYHMK C PEIyKTOPOM, HAOOp TPy30B,
peocTaT, COCIWHUTENIbHBIC TPOBOJAA, JAOOPATOPHBIM HCTOYHUK MHUTAHUS,
MyJIbTUMETp (aMmepMmeTp), cexkyHaomep. Kparkoe onucaHue pemieHwus.
[TpoBOASITCS OMBITHI IO U3MEPEHUIO 3aBUCUMOCTU CHJIBI TOKa, BhIpabaThIBaeMOM
TEHEepaToOpoOM, OT BEJIUYUHBI MOMEHTA CHWJIbl, MPUIOKEHHOIO K €ro Baiy.
[TpoBOAUTCS OMBIT MO M3YYCHUIO CBSI3U BEJIMYWH HAMNPSHKEHUS, MOJAHHOTO Ha
3JIEKTPOJIBUTATENb, OT YaCTOThl €ro BpAIICHUS U MEXaHUYECKOW Harpy3KH €ro
Baja.

3anstue 6. M3yyeHue 3aBHCHMOCTH IMEepPHOAA KoJe0aHUI JHMHEHKH HA
IMJIMHIPHYECKOl MOBEPXHOCTH OT Ppajauyca ee KpUBU3HBI [IpakTnkym
3ananue. OmnpenenuTe XapakTep 3aBUCHMOCTH Tepuoja KosieOaHUW JIMHEWKH,
NOJIOKEHHONW Ha HWIMHIPUYECKYIO MOBEPXHOCTh, OT paJNyca KPHUBU3HBI ATOM
noepxHocTH. O6opynoBanue. Habop muMHIpPOB pa3HOro paauyca (Harmpumep,
pa3liMuHble UWJIWHIPUYECKUE COCYZAbl), JIMHEWKa, cexkyHaomep. Kpartkoe
onucaHue pemenus. [IpoBoguTcs cepusi OPSIMBIX H3MEPEHHI 3aBUCHMOCTH
nepuoia KouebaHui TUHEHKH, TTOJIOKEHHON Ha IIJIMHIPUYECKYIO TTOBEPXHOCTD,
OT paguyca KpPUBHU3HBI O3TOM NOBEPXHOCTH. VCHOJNB3yHOTCS ~ METOJbI
JTUHeapu3aluu U rpaduueckoro aHaauza dKCIEePUMEHTAIBHBIX JTaHHBIX. 3aHITHE
7. V3ydeHne 3aBUCUMOCTH aMIUIUTYIbI KOJEOAHW MPYKUHHOTO MAasiTHUKA OT
BpeMen [IpakTukym 3ananue. M3mMepbTe 3aBUCUMOCTD aMILUIUTY/IbI 3aTyXarOUUX
KoJeOaHWii TPY>KMHHOTO MasiTHUKa OT BpeMeHu. lIpoBeppTe rumoresy o0
AKCIIOHEHITMATBFHOM XapakTepe TMOdy4eHHOW 3aBucumoctH. OO0opynoBaHuUE.
[Ipyxwnna or nuHamomertpa ¢ mpeaenom usmepenud 1 H, rpy3 maccoir 150 T,
CEeKyHJOMEp, INTaTHUB C Jankoid u wmydToi, nmHeika. Kparkoe ommcanue
pemrenus. [IpoBOIMTCS SKCHEPUMEHT IO NPSIMOMY HM3MEPEHUIO 3aBUCUMOCTH
aMIUTUTYAbl 3aTyXaloIIUX KOJeO0aHUW NPYKUHHOTO MAasATHHKA OT BpPEMEHHU.
Crpowutcs rpaduk UCCiIeOBaHHON 3aBUCUMOCTH B JINHEAPU30BAHHOM BUJIE.
3ansaTne 8. MHM3MepeHHe AKTHMBHOIO M PEaKTUBHOIO COINPOTHBJICHUM
KATYIIKH HHAYKTUBHOCTH IIpaktukym 3amanue. CoOepute 3JIEKTPUUYECKYIO
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[IpoBenuTe M3MEpeHHE 3aBUCUMOCTH HAMPSIKEHHUS HA PE3UCTOPE OT YaCTOTHI
M0JaBaeMoOro Ha ATy leNb HanpsokeHus. [1o monaydeHHBIM JaHHBIM OINpENeTUuTe
aKTUBHOE  COMNPOTHUBJICHUE W  PEAKTUBHOE  COMNPOTUBJIICHUE  KaTYIIKHU
WHIYKTUBHOCTU. PaccumTaliTe MWHAYKTUBHOCTH KaTymiku. OOopyaoBaHue.
Karymika WHIyKTUBHOCTH, PE3UCTOP C COMPOTUBJICHUEM, OJU3KHUM K aKTUBHOMY
COMPOTUBIICHUIO  KATYIIKA HUHIYKTUBHOCTHU, COCIUHUTEIIbHBIE  IIPOBOJA,
reHepaTop HU3KOW 4YacTOThI, OcHWIIOrpad WIM BOJBTMETP MEPEMEHHOIO
Hanpsbkenusi. Kpatkoe onucanue penienus. Cobupaercs dJeKTpudeckas 1enb U3
MOCJIEIOBATENILHO COCIMHEHHBIX PE3UCTOpa M KATYIIKH WHIAYKTUBHOCTH. Ha 3Ty
1eTb MOAACeTCsl IEPEMEHHOE HamnpsbkeHue. [IpoBoauTest u3MepeHne 3aBUCUMOCTH
HAIPSDKEHUST Ha PE3UCTOPE OT YacTOThl IMOJaBAEMOr0 Ha IEMb HANPSKEHUs
(amMmIMTyna HampsDKeHUsT Ha Bcel 1ienu nocTtosHHa). [lo HHM3KOuacTOTHOM
obrmactu rpaduka  OmpeeNnseTcs AaKTUBHOE  COMPOTUBICHHE  KAaTYIIKHU
WHJYKTUBHOCTH, TO BBICOKOYACTOTHOW YacCTH OMPENENIeTCS HWHIYKTUBHOCTH
KaTYIIKH.

3ansaTue 9. 3syk. Ocumwiorpamma 3Byka. Crnexktp 3Byka Jlekuus «BBenenue
B OKCIEPUMEHTAJbHYIO aKYCTHUKY». BBOJSTCS OCHOBHBIC TOHSTUS AaKYCTHUKH.
OO6cyxnaeTcsi MEXaHHUKa paclpoCTpaHEHUsl aKyCTHUYECKUX KojebaHuil. BBoaurcs
noHsiTue ToHa U oOepToHa. OOCYX)HAIOTCI METO/Abl HCCJIEIOBAHUS 3BYKOBBIX
curHanoB. IIpaktukym 3amanue. IIpoBenuTe cepuio SKCIEPUMEHTOB IO 3aMUCH
OCIIMJUIOTPAMM UM CHEKTPOB TIJIACHBIX 3BYKOB OJHOW 4acTOoThl. OnuImTe
OCHOBHBIE OTJIMYUS B OCLHMJIJIOTpaMMax JJisl Pa3HbIX INIACHBIX 3BYKOB. OTBETHTE
Ha BOIPOC, JOCTATOYHO JIA JJII OMUCAHUS KAKOro-TuOO 3By4YaHUs OJIHOM JIWIIb
cnektporpammel? OOopynoBanue. IlepcoHanbHBIE KOMIBIOTEP ¢ MUKPOGOHOM
Wi cMapThOH C MPeayCTaHOBICHHBIM MPOTPAaMMHBIM oOecrieueHueM. Kpatkoe
onucanue pemeHus. [IpoBoAUTCS cepusi SKCOEPUMEHTOB IO IOJIYYEHUIO
OCIMJUIOTPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OAHON uacToThl. [IpoBomutcs
CPaBHUTEIbHBIA U KAYECTBEHHBIN aHAJIN3 OCHUJUIOrPAMM U CIIEKTPOB.

3anstue 10. Ctosune Mexanuveckue BOJIHbI Jlekiusa «CTosiurie MEXaHUYECKUE
BoHBI». OOCykIaercss MEXaHMKa CTOSYMX BOJIH B OJHOMEpPHOH cpee.
PaccmarpuBaroTcs mpuMepsl pas3iIMUHBIX TPAaHWUYHBIX ycinoBuil. [Ipaktnkym
3ananue. Ilonyiite B mpoOUpKy Tak, 4TOoObl OHa Havana 3By4arh. lIpoBeauTte
M3MEpPEHUE 3aBUCHUMOCTM 4YacTOThl OCHOBHOTO TOHa M TNE€pBOro oOepTOHA
BO3AYIIHOTO CTOJI0a B MPOOMPKE OT BBICOTHI ATOro ctTojda. g m3MeHeHus
JUTMHBI BO3TYIITHOTO CTOJIOA 3aITOTHANTE MPOOUPKY Bogou. OnpeenuTe CKOpoCcTh
3ByKa B Bo3ayxe. OOopyaoBanue: [lepcoHanbHbIl KOMOBIOTEP ¢ MUKPO(HOHOM
WU cMapT@OH ¢ MPelyCTAaHOBIECHHBIM MPOTrpaMMHBIM 00€CTIeUeHUEM, MPOOUPKa,
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M0 U3MEPEHUI0 aKYCTUYECKOT0 CIIEKTPa 3By4aHUs MPOOUPKH, BOSHUKAIOILIETO MpU
ByBaHUMU B Hee Bo3ayxa. CTpouTcs TUMHEApU30BaHHBIN rpaduK 3aBUCUMOCTH
4acTOThl OCHOBHOI'O TOHA U MEPBOTO 00EPTOHA OT BBICOTHI BO3AYLIHOTO CTOJIOA B
npobupke. [1o monyyeHHbIM TaHHBIM ONPEIEAETCS CKOPOCTh 3ByKa B BO3yXE.
3ansitue 11. U3mepenne mokasaresass nmpejaomiieHusi crekia [Ipaktukym Ne
13amanne. Omnpenenure NOKa3aTeslb MNPEIOMIEHUS CTEKISHHOM IIJIACTUHBI.
O6opynoBanue. IIpenmerHoe CTeKI0, MUJUIMMETPOBKA, Ja3epHas yKaska,
JUHENKH, IITAaTUBbI ¢ Jankod u wmydtoi. KpaTkoe omnucaHue peuieHus.
[IpoBoauTCs cepust FKCIIEPUMEHTOB MO U3YUYEHHIO MepeHarpaBiIeHus Jydya CBETa,
najaroniero Ha OOKOBYIO MOBEPXHOCTh MPEIMETHOIO CTEKJIA, B 3aBUCHUMOCTH OT
BbIOpAHHOTO yria najeHus. Boruucisercs mokasarenb MpeIoMIIEHUs MaTepuania
mactubl. [Ipaktnkym Ne 23ananue. Onpenenure ¢ MaKCUMaIbHOM TOYHOCTBIO
nokasareib IpenoMjeHusi Marepuana npusMmbl. O6opynoBanue. Ilpusma,
Ja3epHasi yKaska, TpPAHCIOPTHUp, INTaTUBBL. KpaTkoe omnucaHue peuieHusl.
[IpoBoaUTCS OMBIT MO MU3MEPEHUIOMUHUMAIBHOTO YIJIa OTKJIOHEHUS JIA3epHOTO
Jy4ya TPeyroJibHOW paBHOCTOPOHHEN npu3Moil. [1o monmyyeHHOMY 3HAYEHHIO YTiia
pPacCUMTHIBAETCA MMOKA3aTelb MPEIOMIICHUS TPU3MBI.

3ausitue 12. [losHoe BHyTpeHHee oTpaxkenue Jlekmus «I[Ipumenenne s3¢gdexra
MOJIHOTO BHYTPEHHETO OTpakeHUss B u3MepeHusx». Oocyxmaercs 3ddexT
MOJIHOTO BHYTPEHHEro OoTpakeHus. ONUCHIBAIOTCS MPUEMbl MO HUCIOJIb30BAHUIO
sToro 3QdeKra npu MpoBeICHUH ONTUYECKUX M3MepeHuid. [lpakTukym 3amanue.
OnpenenuTte moka3aTedb MNpPEIOMIIEHUS Marepuana mnpusMbl. OOOpyaoBaHUE.
CrexyisHHAsI TIpuU3Ma, ja3epHas ykaska, JTuHelka. KpaTkoe omucanue perieHws.
[TpoBoauTCS ONBIT MO HaOMIOICHHIO d(PdEeKTa MOJTHOTO0 BHYTPEHHETO OTPAKCHUS
CBETa, KOTOPBIN pacmpocTpaHsieTcss B mpusMe. M3mepsitorcs mapameTpsl, TpH
KOTOpBIX jgocturaetcss d¢dexT. Boluucnsercs mnokasareiab MNPeIOMICHUS
MaTrepuaia Mpu3Msbl.

3ansatue 13. IlpoBepka ¢QopmyJibl TOHKOH JIMH3bI C NMOMOIIBK) MeTOJA
NapajjiaKkca, NPUMEHEHHOI0 JIsl ONpedeJieHUs] IMOJI0KeHUsS HM300paKeHUs
[Ipaktukym 3amanue. Omnpenenure ¢ MaKCUMaJbHOM TOYHOCTHIO (DOKYCHOE
pacctosare coOupatorieit smH3bl.  OOopymoBanue. CoOwuparomas JWH3A,
ONTUYECKAs] CKaMbs (JTMOO0 MepHas JIEHTa M KPEIJICHUE JUIS JINH3bI), IBE UTJIbI OT
mmnpuna (CO CTOYEHHBIM OCTPUEM), IUIACTUIIMH, TOUYEYHBIH HCTOYHHUK CBETA.
Kparkoe ommcanme pemenns. OOcyxnaercs ©  JAeMOHCTpUpyeTcs 3P dexT
napauiakca. M3yueHHsli 3pPexT mcnonb3yeTcs IUIsl ONpeAeseHUs MOJIOKEHUs
M300pKEHNUS HCTOYHHMKA CBE€TAa C Mallol CBETUMOCTBIO, IOJYYEHHOTO C
noMoIbpl0 coOuparomeid JuH3bl. [l0 HECKOJBKUM ONBITaM PacCUUTHIBACTCS

DOKYCHOC DACCTOAHIC TNH3EL.
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3anstue 14. U3mepeHue (POKYCHOro PpaccTOSIHHSI PacCeMBAIOLICH JIMH3bI
[Ipaktukym 3aganue. Ormnpenenure ¢ MaKCUMajdbHOM TOYHOCTBIO (DOKYCHOE
paccTosiHMe pacceuBaromeid JauH3bl. OOopynoBaHue. PaccemBaromas nuH3a,
coOuparomas JMH3a, ONTUYECKasi CKaMbsl (JTUOO MepHas JeHTa U KperieHus sl
JIMH3), TUCT KapTOHA, HOXKHUIIBI, TOYCYHBIN UCTOUYHUK cBeTa. KpaTkoe omucanue
pemienus.  OOcCyXIalOTcsi MpUeMbl  HU3MepeHUs:  (OKYCHOIO  PACCTOSIHUS
paccenBarolIen JUH3bL. [IpOBOAUTCS OMNBIT IO MOJYYEHUIO IEHCTBUTEIBHOTO
M300paKEHHUS B pacCeMBAlONIel JIMH3€ TYyTEM CO3JlaHUd C I[OMOIIbIO
cobuparoniei JUH3bI MHUMOTO HMCTOYHHKA JUIsl pacCeuBaroIIei JHUH3bL. Takke
OPOBOAMUTCS OMNBIT MO HAOJIOJEHUIO PACXOMSIIErocsi CBETOBOIO ITyuKa,
00pa30BaHHOTO CBETOM, W3JIYYEHHBIM TOYEUYHBIM HMCTOYHUKOM W MPOIIEAIINUM
yepe3 pacceuBalollyl0 JIMH3Y, Ha KOTOpYyl0 HakieeHa auadparma. I[lo
pe3yJibTaTaM TMOJYYEHHBIX 3KCIEPUMEHTOB PACCUUTHIBACTCS ONTHUYECKAas CHIIA
paccenBaroLIeH JTUH3BI.

3ansarue 15. OnpeneseHue AJIMHBI BOJHBI JIA3¢PHOI0 U3JIyYeHHsI C TIOMOUIbIO
cxembl IOnra [Ilpaktukym 3ananue. IlpuaymaiiTe SKCIEpUMEHTAIbHYIO
YCTAaHOBKY, TO3BOJISIONIYIO HAOMIOAaTh MHTEPPEPEHIIMOHHYI0 KapTUHY OT
CBETOBOI'0 M3Iy4yeHHs Jiazepa. Omnpenennure JIUHY BOJHBI M3JIY4YEHUS J1a3epHON
ykazku. O6opynoBanue. JlazepHasi ykaska, HUTKa, (oibra, OynaBKH, SKpaH,
pynetka. KpaTtkoe onucanue pemieHus. JByMs CBS3aHHBIMH HUTKOW OyjIaBKamMu
NPOKAJIBIBAIOTCS  J1Ba OJU3KOPACIIOIIOKEHHBIX OTBEPCTHUS B  ATIOMHHHEBOM
nuiieBoil gorere. [logydeHHble OTBEpCTHS OCBEIIAIOTCS JIa3epHBIM IMydykoM. B
IpoIIeAeM CBeTe HaOmoaaeTcst nHTepepeHinontas kaptusa. [lo paccrosauto
MEXKIYy TM0JIOCaMu HMHTEP(EPEHIIMOHHON KApTUHBI U PACCTOSHHUIO MEXKIY
OTBEPCTUAMH B (POJIbI'E PACCUUTHIBACTCS JUTMHA BOJHBI CBETA B JIA3EPHOM ITyUKe.
3ansTue 16. U3yyeHue cnekTpa cBeTa pPa3jiM4YHbIX HCTOYHUKOB € OMOUIbIO
nuppakuuonHo pemerku Ilpaktukym 3ananue. [lpuaymaiite, cobepute u
ONUIINTE  HDKCIECPUMEHTAJBbHYK)  YCTAHOBKY,  IO3BOJSIOLIYIO  ITOJYYUTH
ONTUYECKUU CIHEKTP W3JIy4CHUs CBETAa pPa3JIMYHbIX HMCTOYHUKOB. IIpoBemure
MCCJIeIOBAHNE CIIEKTPOB MPEIOKEHHBIX BaM UCTOYHUKOB cBeTa. OO0OpyI0BaHUE.
HudpakunonHas pemietka, (GoHAph C JaMIION HaKaJIUBAaHHS, CBETOIWOMIHBIN
donHapp, TazopaspsmHas JamIouka, dKpaH, nuadparma, MmepHas yeHta. KpaTtkoe
onucaHue peueHusd. lIpoBoauTcs cepusi SKCHIEPUMEHTOB MO HAOIIOJAEHUIO
ONTUYECKUX CIEKTPOB M3JIYYCHHUS HCTOYHMKOB CBETA PA3HOW MPUPOJIBL.
[IpoBoaUTCS CpaBHUTENBHBIM M KOJWYECTBEHHBIM aHAIW3 3TUX CIEKTPOB.
3ansatue 17. MHMcciienoBanue 3aBHCHMOCTHM HWHTEHCHUBHOCTH CBEYEHHS
CBEeTOAMOAA OT CHWJIBI NPOTEKAIIIEro 4yepe3 Hero toka lIpaktukym 3anaHue.

I/IgMecRBTC ABUCUMOCTh HMHTCHCHUBHOCTU CBCUCHHA CBETOAMOAA OT CHJIbI
[OKYMEHT MOAMNCAH 37IEKTPOHHOW MOAMNNCHIO
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MpOTEKAIONIero uepe3 Hero Toka. Omnpenenure XapakTep HM3MEpPEHHOU
3aBucumoctu. OOopynoBanue. CBETONMOJ, JIIOKCMETp (WM CMapTPoOH C
JATYMKOM OCBEIIIEHHOCTH), JIa0OpaTOpHbIA OJOK muTaHus (Win ABe OaTaperku
AA, peoctar U MYJIbTHUMETP), COEAMHHUTENbHbIE TpoBoAa. KpaTkoe omucaHue
pemienus. [IpoBoAMTCS SKCHEPUMEHT IO NPSIMOMY HM3MEPEHHUIO 3aBUCUMOCTH
MHTEHCUBHOCTU H3JIYYEHHs] CBETOJMOJIa OT CHJIbI MPOTEKAIOLIEro 4Yepe3 HEro
Toka. Ctpoutcs rpaduk MOJy4eHHOU 3aBUCUMOCTU. Ormpenensercs xapakTep
3aBUCUMOCTH.

3ansitue 18. HaOionenue u30MpaTeibHOCTH BHYTPeHHeEro ¢porodggexra K
AJuHe BOJHBI cBeTa [lpakTnkym 3amanue. YCTaHOBUTE JBa CBETOAMOJA APYT
HanpoTuB Apyra. M3yuuTe sBlieHHE BO3HUKHOBEHUS (POTOTOKA B OCBELIAEMOM
cBeronuoze. s 3Toro usmMepbTe 3aBUCMMOCThH CHIIBI (POTOTOKA OT HAMPSKEHUS
Ha CBETOJMOJE, BBIMOJHSIOUIEM pPOJb HCTOYHHUKA cBeTa. [lOBTOpUTE OIBIT,
OpPUMEHsSl B KAUYeCTBE MCTOYHMKOB CBETA CBETOJIUObI, JAIOIINE CBET C Pa3HBIMU
JUTMHaMH BOJIH. OTpeieiuTe yCIIOBUS, MTPU KOTOPBIX B OCBEIIAEMOM CBETOIHOIE
Bo3HUKaeT QoroTok. OOopynoBanue. Tpu mapbl CBETOIMOAOB Pa3HBIX IIBETOB
(kpacHble, 3€JieHble M CHHHE), OJIOK TMHTAaHHUS CBETOJMO/1a-OCBETHUTEIIS,
myapTUMeETp. KpaTtkoe onucanue pemnienus. /IBa cBeToauoja ycTaHaBIWBAOTCS
HanpoTUB JpYr Apyra. Yepe3 ouH CBETOAMOJ MPOITYCKAETCS TOK OT UCTOYHMKA
nuTaHus. M3yyaercs siBieHHEe BOZHUKHOBEHUS (POTOTOKA BO BTOPOM CBETOJHUO/IE.
OO0Hnapy>xuBaeTcsi, YT0 (POTOTOK BO BTOPOM CBETOJMOJ/IE€ BO3HUKAET TOJBKO NPHU
OCBEILEHUM €r0 CBETOJUOJOM C JJIMHOW BOJIHBI, MEHbIIEH WM PAaBHOM IJIMHE
BOJIHBI, HA KOTOPYIO PacCUMTaH OCBEUIAEMbIil CBETOIUO/.
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IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JINMHHOCTHBLIE PE3VYJIbTATDI

B cdepe rpaxmaHckoro BOCHUTaHUS: TOTOBHOCTh BECTH COBMECTHYIO
JEeSTENbHOCTh B MHTEpEcax TIpakJaHCKOro oOOILIecTBa, YydyacTBOBaTh B
caMOyIIpaBJIeHUH B 00pa30BaTeIbHON OpraHu3alii; YMEHHE B3aUMOJIeHCTBOBATD
C COI[MAIbHBIMUA MHCTUTYTAaMU B COOTBETCTBUH C UX (PYHKIMSIMU U HA3HAYCHUEM.
B cdepe mnarpumoTHueckoro BoOCHUTaHHUS: CHOPMUPOBAHHOCTh POCCUHCKON
IPAKIAHCKON MAEHTUYHOCTH, MATPUOTHU3MA; LEHHOCTHOE OTHOLIEHHE K
rOCy/IapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM POCCUMCKUX YUYEHBIX B 00JacTH
¢uzuku U TexHUKH. B cdepe IyXOBHO-HPABCTBEHHOTO  BOCIMTAHMS:
c(OpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJICHUS;
CIIOCOOHOCTh OIICHMBAaTh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE pELICHUS,
OpUEHTHPYSCh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOr0; OCO3HAHUE JIUYHOTO BKJIA/Ia B MOCTPOEHUE YCTONYUBOTO
Oynyuiero. B cdepe scTeTmueckoro BOCHHUTAHUSA: DCTETUYECKOE OTHOIICHHE K
MUDY, BKJIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIEro (GU3HMUECKON HayKe.
B cdepe TpymoBoro BOCHUTaHUA: HHTEpPEC K pazIu4YHBIM  cdepam
npodeccuoHaIbHOM JESATENBHOCTH, B TOM YHCIE CBSI3aHHBIM C (PU3UKOU U
TEXHUKOM, yMEHHE COBEpIaTh OCO3HAHHBI BBIOOp Oyaymiei mnpodeccun u
peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI; TOTOBHOCTh M CITIOCOOHOCTH K
00pa30BaHUI0 M CamMOOOpPa30BaHUIO B 00JacTH (PU3UKU Ha TPOTSIKEHUU BCEH
x*u3Hu. B cdepe skomormueckoro  BocmHTaHHS:  CHOPMHUPOBAHHOCTH
HKOJIOTHYECKON KYJIbTYphI, OCO3HAHHME TJIOOATBHOTO XapaKTepa HKOJIOTHYECKUX
po0JieM; TUTAaHUPOBAHUE W OCYIIECTBICHUE JICUCTBUN B OKpYIKAIOIIEH cpejae Ha
OCHOBE 3HaHUs LIEJIeW YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA; PACIIMPEHUE OIBITA
NEATEIIBHOCTH DKOJIOTMYECKON HAIIPABICHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUU
1o (u3uKe.

B cdepe nenHoctu HaydHOro Mo3HaHUsA: C(HOPMHPOBAHHOCTH MHPOBO33PEHMS,
COOTBETCTBYIOILIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS (DU3MUECKON HayKH;
OCO3HAHHE LIECHHOCTH HAYYHOH JESATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUYECHHUS
(GU3MKM OCYIIECTBISATh MPOEKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTD
VHJVBUAYAIBHO U B TPYIIIE.

METAIIPEJAMETHBIE PE3YJIbTATHI
[lo3naBarenbHbICe YHUBEpCadbHBIC Y4eOHBIC IEHCTBUA: ba3oBbie JOTHYECKHE
JNEUCTBUSI: CAMOCTOATENIbHO (OPMYIUPOBATh M aAKTyaJIU3UPOBATh MpPoOJieMy,

paccMaTpUBaATE €€ BCCCTODOHHC. oOomOopcacadTs 1IcIU NCcATCIABHOCTHU 3adaBaThb
| st r i i r 3 3 e et & anhd - 5 Gl
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mapamMeTpbl M KPUTEPUH WX JOCTHKCHHUS, BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (PM3NUECKUX SBJICHUSX; pa3padaThIBaTh IJIaH
pemieHusT MpoOJEeMbl C yYETOM aHalM3a HWMCIOIIUXCA MAaTePUATbHBIX |
HEMaTepPHAIBHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JICSITCIBHOCTD, OIICHUBATH
COOTBETCTBHE  PE3yJIbTaTOB  IIEJISIM,  OIEHWBAaTh  PUCKH  IIOCJICICTBHIM
JESATEIBHOCTH; KOOPAMHUPOBATH M BBIMOJHATH padOTy B YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOTO M KOMOMHHMPOBAaHHOTO B3aMMOJICHCTBHUS, pPa3BUBaTh KPEAaTHBHOE
MBIIIJICHUE TPU PENICHUU KU3HCHHBIX MPpoOsieM. ba3oBble HCCIIeTOBATEIIBCKUE
JCUCTBUS: BIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMUA TIOHATHAMU U
MeTOoJIaMH (PU3NYECKON HAYKH; BJIaJICTh HABBIKAMH yUEOHO-MCCIICIOBATEIIHCKON 1
IIPOCKTHOMN NIESITEIHLHOCTH B 00JIacTH (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJ/IOB pelieHusl 3a7a4d (PU3NIECKOTr0 COACPIKaHMUS,
NPUMCHCHHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS; BJIAJICTh BUAAMU JICITCILHOCTH 110
MOJIYYEHHUIO HOBOT'O 3HAHUS, €ro UWHTEPHpeTaIluu, MNpeoOpa3oBaHUI0 U
NPUMCHCHHUIO B Pa3UYHBIX YYCOHBIX CUTYyalMsIX, B TOM YHUCJIC TPH CO3JaHUU
y4eOHBIX TMPOCKTOB B 00JACTH (PU3MKH, BBIABIATH IPHUYUHHO-CIICICTBCHHBIC
CBS3M W aKTyaJIM3MPOBATh 3aJiady, BBIJIBUTATh TUIIOTE3y €€ PCIICHUs, HaXOJHTh
apryMeHThl JJi1 J0Ka3aTeIbCTBA CBOMX YTBEP)KIEHUMU, 3aJaBaTh MapaMeTpbl U
KPUTEpUH pEIIeHUs; aHAIU3UPOBATh IMOJYYEHHBbIE B XOJ€ pEIICHUS 3aJadu
pe3yNbTaThl, KPUTUYECKH OIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBUSX; CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1a4u
B 00pa3oBaTeNbHON AESITENIBHOCTH, B TOM YHCIIE NMPU U3YYeHUH (U3HUKHU; 1aBaTh
OLICHKY HOBBIM CHTyallUsM, OILICHUBATh NPHOOPETEHHBIA OMBIT, YMETh
NEPEHOCUTh 3HAHUA MO (PU3MKE B MPAKTUYECKYIO 00JIACTH KU3HEAEATEIHLHOCTH,
YMETh MHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEAMETHBIX 00JAcTEel; BBIABUTATH
HOBBIC WJCH, IMpeasiaraTh OpHUTMHAJIbHBIE TMOAXOABl M PEIICHUS; CTaBUTh
npoOiemMbl ¥ 3a7a4d, JOMyCKAlolue ajbTepHATHBHBIC pemieHus. Pabora ¢
uHpopmaIMeil: BIageTh HaBBIKAMH TOJy4YeHHS uWHOOpMaruu (QU3NIECKOro
CoJlepKaHMsI M3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIIATH
MOWCK, aHaJW3, CHCTEMAaTU3AIMI0 M HUHTEPIPETAN0 WHPOPMAIUU Pa3TMIHbIX
BUJIOB W (OpM TMpPEJCTaBICHUS; OILECHUBATh JOCTOBEPHOCTh WH(MOPMAIIUY;
MCITIOJIB30BaTh CPE/ICTBA MHPOPMAITMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIMOHHBIX 3a7a4 C
coOmoieHneM TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THUTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX M ATHYSCKUX HOPM, HOPM HHGOPMAIMOHHOW
0e30macHOCTH; CO3AaBaTh TEKCTHl (DU3MUECKOTO CONIEPKAHUS B Pa3TUIHBIX
dbopmaTax ¢ yd4eToM Ha3HAuY€HHs MHPOpMAIUMU U LIEJIEBON ayAUTOpUU, BhIOUpas
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YHHUBEpCATbHbIE y4eOHBIC ACWCTBUA: OCYIIECTBIATH OOIIEHHWE BO BHEYPOUHOU
AESITeIbHOCTH; PACTIO3HABATH MPEANOCHUTKA KOH(DIUKTHRIX CUTYallUi U CMSATYATH
KOHQIMKTBI, pPa3BEpPHYTO U JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
MCTIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB; IOHUMATh M MCIOIb30BaTh MPEUMYIIECTBA
KOMaHJHOH W WHAMBHIYalbHOW pabOThl; BBIOMpATh TEMAaTHKy W METOJBI
COBMECTHBIX JIEUCTBHUI C y4e€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEU KaxKIOTro
yjieHa  KOJUIGKTHBA;  NPUHUMATh  [ETH  COBMECTHOW  JICSITEIhHOCTH,
OpPTraHM30BbIBATh U KOOPAMHUPOBATH JCUCTBUSA MO €€ JOCTH)KCHUIO: COCTABISTh
TUIaH JCHCTBHIA, paclpeaesaTh POIH C YIeTOM MHEHHH YYaCTHHUKOB, 00OCYXIATh
pe3yabTaThl COBMECTHON PaOOTHI; OIIEHUBATH KA4e€CTBO CBOETO BKJIA/a U KaXKIOTO
yJyaCTHHKAa KOMaHABl B OOMIMH pe3yapTaT Mo pa3pabOTaHHBIM KPHUTEPUSIM;
npe/iaraTh HOBBIE TPOEKTHI, OICHWBATh WJEU C TIO3WIMH HOBU3HBI,
OPUTHHAIBHOCTH, TPAKTHUYECKONH 3HAYUMOCTH; OCYIIECTBIATh TO3UTHBHOE
CTpaTeTUYECKOE TMOBEJCHNE B PA3IMUYHBIX CUTYaIUSX, TMPOSBISATH TBOPUYECTBO U
BOOOpakeHHe, ObITh WHUIIMATHBHBIM. PerynsiTHBHBIC yHHUBEpCAJbHBIC y4eOHBIC
neiictBus: CaMOOpPraHHU3aIMs: CAMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATEIBHYIO
ACSTeNPHOCTh B 00JIaCTH  (PU3WKH, BBIABIATH TPOOJIEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aJlayd; CaAMOCTOSITEIbHO COCTABJISAThH IUIaH
pEIIeHHs] pACYETHBIX W KaYeCTBEHHBIX 3aJlay, IJIAH BBITOJHEHUS MPAKTHYECKOU
paboThl C YYEeTOM HUMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPEINOYTeHN; 1aBaTh OIIEHKY HOBBIM CHUTYAIUSIM; PACIIUPATH PAMKU y4eOHOTO
npelMeTa Ha OCHOBE JIMYHBIX TMPEANOYTCHUI; J1eJaTh OCO3HAHHBIA BBIOOD,
apryMeHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 pPEIICHHUE; OICHUBAThH
npUOOpPETEHHBIH OMBIT, CIMOCOOCTBOBATh (HOPMUPOBAHUIO K  IPOSIBICHUIO
IPYAULIHHA B 001acTH (DU3UKH, TOCTOSHHO TOBBIIMIATh CBOM 00pa30BaTEIbHBIN U
KyJIbTYpHBIM ypoBeHb. CaMOKOHTPOJIb, 3MOIMOHAIBHBIM HWHTEIJIEKT: JaBaTh
OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTHBBI B JI€ATEIHLHOCTH, OIICHUBATH
COOTBETCTBHE pE3yIbTaTOB IICJIAM; BJIAJE€Th HaBBIKAMH TO3HABATEIHHOM
peduieKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM M  MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJNbTaTOB U OCHOBAHMI; MCIOJIB30BaTh NMPHUEMBbI pedieKkcuu
JUTSL OLIGHKW CHUTYalluH, BHIOOpAa BEPHOTO PEIICHHS; YMETh OLIEHUBATh PUCKU U
CBOCBPEMEHHO MPUHUMATH PENICHUS MO WX CHIDKEHUIO; TPUHUMATh MOTHBBI H
apryMEeHTBI APYTUX TPHU aHAJIN3€ PE3yJIbTAaTOB NESATEIbHOCTH; MPUHUMATH CeOs,
MOHMMAsi CBOM HEIOCTAaTKH W JTIOCTOWHCTBA, MPUHUMATh MOTHUBBI M apTyMEHTHI
JIpYTHX TPU aHAIW3E PE3YNIbTATOB JCSITEIBHOCTH; MPU3HABATH CBOE TPABO U
MpaBo APYruX Ha OMIHOKHU.
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10 KJIIACC

K xounmy 10 «xmacca oOy4aroniuiics HayduTcs: T[OHMMAaTh 3HA4YeHUE
OMHUCATEIbHON, CUCTEMATU3UPYIOLIEH, OOBSICHUTEILHOW W MPOTHOCTUYECKOUN
GyHKUMH (U3MYECKOW TEOpUM — MEXaHUKH, MOJEKYISIpHOH (U3UKK WU
TEPMOJUHAMUKH, POJIb PU3NYECKON T€OpUH B (OPMHUPOBAHUU MPEICTABICHUNA O
(¢u3nueckol KapTWHE MHpaA; Pa3IU4aTh YCJIOBHS NPUMEHHUMOCTH H3YyUYEHHBIX
Mozeneld (U3MYECKUX TeA M MPOIECCOB (SABJICHUI); pa3auyaTh YCIOBHUS
(rpanunpl, 00JACTHM) MPUMEHUMOCTH M3YUYEHHBIX (DU3UYECKUX 3aKOHOB,
NOHMMATh BCEOOUIUI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTb
UCIIOJIb30BAHMS YACTHBIX 3aKOHOB; AHAJIM3UPOBATH U OOBSCHATH MEXaHUYECKHE,
TEIUIOBBIE, JJIEKTPUUECKHE TPOLECChl U SBJICHUS, HCIOJIb3ysl OCHOBHbBIE
NOJIO)KEHUSI M 3aKOHbl MEXaHUKH, MOJIEKYJISPHO-KHUHETUYECKON TEeOpuH,
MOJIEKYJISIPHOU (PU3HUKHU U TEPMOJAMHAMHUKHU, SJIEKTPOJIUHAMUKY; aHAJIU3UPOBATH U
OOBSACHATh (PU3MYECKHUE SIBICHMS, MCIOJb3YsS OCHOBHBIC TIOJOKEHHS H
(¢u3nUecKre 3aKOHbI; ONMUCHIBATH (PU3UUYECKHUE MPOLIECCH U SIBJICHUS, UCTIOIb3YS
HEOOXOJIMMbIE BEJIUYHMHBI, OOBICHATH OCOOEHHOCTH MPOTEKAHUS H3y4aeMbIX
¢uznueckux SABJICHUW; NPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTH  OJHOM
(¢u3nuecKol BEMYUHBI OT JPYrOW C MCIOJIb30BAHUEM MPAMbBIX U3MEPEHUH, MPH
ATOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJdbTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHUJIE TPaPUKOB C y4E€TOM aOCOIIOTHBIX
NOTPEIHOCTEN WM3MEpPEHUM, JNeJlaThb BBIBOABI MO pe3yJibTaTaM HCCIEIOBaHUS,
IPOBOAUTH KOCBEHHbIE M3MEPEHHs (HU3MUECKUX BEJIUYWH, MPU ITOM BBIOUpATh
ONTUMAJIBHBI METOJ] W3MEPEHUsI, OIICHHBATh aOCOJIOTHBIE W OTHOCHUTEIIbHBIC
NOTPELIHOCTH MPSIMBIX M KOCBEHHBIX HW3MEPEHUH; NPOBOJAUTH OIBITHI 10
NPOBEPKE TMPEIJIOKEHHOW THIOTE3bl: IJIAHUPOBATH HKCIIEPUMEHT, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBATh MOJYUYEHHBIE PE3YIbTaThl M
JeNaTh BBIBOJ O CTaTyce MpPEeAJIOKEHHOM TrumoTesbl; CcoOMI0AaTh MpaBHiia
0e30MacHOro TpyAa NpU NPOBEACHUM HCCIECJOBAHMNA B paMKax MPAaKTUKyMa U
y4eOHO-UCCIIEOBATENBCKON JEATENIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENIbHBIX
YCTPOMCTB U JIaOOPAaTOPHOIO 0OOPYJOBAHUS; PElIaTh PACUETHHIC 33Jja4M C SIBHO
3aJlaHHON W HESBHO 3aJlaHHOW (DM3MYECKOW MOJENbI0: Ha OCHOBAaHWU aHAIIN3a
yCIIOBUSI 000OCHOBBIBATH BHIOOP (pU3MUECKON MOJENH, OTBEUaoIel TpeOOBaHUIM
3aJaud, TMPUMEHATb (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
¢u3nyecKkux TEOpHl MpHU HCTHOIB30BAHUM MAaTEMAaTHUYECKUX METOJIOB PELICHHS
3a/1a4, IPOBOAUTh PAacyeThl HA OCHOBAHUM MMEIOLIMXCS TaHHBIX, aHAJIU3UPOBATh
pe3ysibTaThl M KOPPEKTUPOBATH METOJbl PELIEHUS C YYETOM IOJYYEHHBIX
pe3yJIbTaTOB; peliaTh KayeCTBEHHbIE 3aJauM, TPEOYIOIIHE NMPUMEHEHUs 3HAHUUI
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MPEIMETOB E€CTECTBEHHO-HAYYHOI'O ILIMKJIA: BBICTPAUBATH JOTUYECKYIO LEIOUYKY
paccyXJIeHUl ¢ OMOpoi Ha M3YUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PUBHUECKHUE
SIBJICHUS; HUCIIOJb30BaTh TEOPETUUECKUE 3HAHUS IS OOBSICHEHHS] OCHOBHBIX
MIPUHIIAIIOB PAaOOThl M3MEPUTEIBHBIX MPUOOPOB; aHATU3UPOBATH U OLICHUBATH
MOCJIEACTBUS OBITOBOM U MPOU3BOACTBEHHOM JCSATEILHOCTH YEJIOBEKA, CBA3AHHOMN
¢ (usnueckumMu mponeccamMu, C TO3UIUN SKOJOTMYECKON 0e30MacHOCTH,
MPEACTABIEHUM O pPalMOHAIBHOM IIPUPOJOIOIb30BAHUHN, A TAKKE Pa3yMHOM
HCTIOJIb30BAHUN JTOCTUKEHUM HAYKH U TEXHOJOTMU JJI JAJIBHEUIIEr0 Pa3BUTHUS
YeJIOBEUYECKOro  OOIIEeCTBa; MPUMEHSTh pa3IMuHbIe CIMOCOOBI  paboOThI €
uHdopManmet (Gu3nueckoro cojepkKaHus C KCIOJb30BAHUEM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTUM, TIPU OTOM HCIOJIB30BaTh COBPEMEHHBIC
WH()OPMAIIMOHHBIC TEXHOJIOTUU JUIsl TIOMCKA, MEpepabOTKH U TMPEIbIBICHUS
y4eOHOW U  HAYYHO-TIOMYJISIpHOW  WHGOPMAIMU, CTPYKTYPUPOBAHUS U
UHTEpIpeTaluu WH(QOpMaIMK, TOJYYEeHHONM U3 pa3IUYHbIX HMCTOYHUKOB,
KPUTUYECKH aHAJU3UPOBATh TOJNy4aeMyr HWHGOpPMAIUI0 U OICHUBATh €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUW, TAK U HA OCHOBE AaHAIA3a
UCTOYHMKAa WH(OpMAIMK; TPOSBISITE OPraHU3AIMOHHBIE M TIO3HABATEIbHBIC
YMEHHUS CaMOCTOSITEILHOTO TMPUOOPETEHUsS HOBBIX 3HAHUM B  IpoIlecce
BBITIOJIHEHUSI TIPOCKTHBIX M Y4YeOHO-HCCIIeAOBaTeIbCKUX paboT; paboTaTh B
TCPYIIIE C UCTIOJTHEHUEM PAa3JIMYHBIX COLMAJIBHBIX POJIEH; MPOSBISATH MOTHBALUIO
K Oyaymied npodeCCHOHAIBHOM NESTeIbHOCTH IO CIEIHATbHOCTIAM (PU3UKO-
TEXHUYECKOTO MPOdUIIS.

11 KITACC

K xonmy 11 kmacca oOyd4arommuiicss HayduTCs: MOHUMATh pPOJb (HU3UKU B
DKOHOMHUYECKOHM, TEXHOJOTHYECKOM, COIMaIbHOH ® JITHYecKoW cdepax
NESTEIPHOCTH 4YEJIOBEKa, pPOJIb M MECTO (DM3MKM B COBPEMEHHOW HAydHOUH
KapTUHE MUpa, 3HAYCHUE OMUCATEIIbHON, CUCTEMATU3UPYIOIIEH, 00bICHUTEILHON
U TIPOTHOCTUYECKON (QYHKIMHA (PU3NUeCKOr TEOpuH, poib GU3HUUECKON TEOpHH B
dbopMupoBaHUM TPEACTABICHUA O (PU3HYECKON KapTHHE MHpa, MECTO
¢du3nueckor KapTUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHOHAYUHBIX
MPEACTaBICHUA O MPUPOJIE; pPa3auyaTh YCIOBUS NPUMEHHUMOCTH HW3YUYEHHBIX
Mojenel (U3MYeCKUX Ted U TMpoLecCOB (SIBICHMI);, pa3iaudaTh YCIOBUS
(rpaHuUIBl, 00JACTH) MNPUMEHUMOCTH HM3YyYEHHBIX (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOMmM XapakTep (yHIaMEHTAIBHBIX 3aKOHOB W OTPAaHUYCHHOCTH
WCIOJb30BaHUSI ~ YAaCTHBIX  3aKOHOB;  aHAJIM3UPOBATh U OOBACHSITH
AJIEKTPOMArHUTHbIE, KBAHTOBBIE MPOLIECCHI M SIBIICHUS, UCIOJIb3Ysl OCHOBHBIE

B P2 LY x ¥  xr ¥ ¥
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U3y4YeHHbIe (PU3MYECKHE TPOLECCHl U SBJIEHUS; OOBICHATH OCOOEHHOCTH
MPOTEKAHUSI HW3YUYEHHBIX (PU3NUECKUX SBJICHUHN; MPOBOAUTH HCCIEI0BaHUE
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH C HUCIIOJIH30BAHUEM IMPSMbBIX HU3MEPEHUH,
IIPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJTYYEHHOU
3aBUCUMOCTH (DPU3MYECKUX BEJIMYMH B BHJE T'PapHUKOB C y4e€TOM aOCOJIIOTHBIX
MOTPEIIHOCTE H3MEPEHMM, JeNaTh BBIBOABI IO pe3yJibTaTaM HCCIEIOBAHMS;
MIPOBOJINTh KOCBEHHBIE M3MEpEHUs (PU3UYECKUX BEJIMYHMH, MPU 3TOM BBIOUPATH
ONTUMAJIbHBI METOJI U3MEPEHUSs, OLICHUBATH a0COIIOTHBIE M OTHOCUTEIbHBIE
MOTPENTHOCTU TPSIMBIX W KOCBEHHBIX W3MEPEHUH; NPOBOJUTH OIBITHI IO
OPOBEpPKE MPEIJIOKEHHOW THUIOTE3bl: IJIAHUPOBATH HKCIEPUMEHT, COOUpaTh
AKCIIEPUMEHTAIBHYIO0 YCTAHOBKY, aHAJIM3UPOBATH MOJYyYEHHBIE PE3YJIbTaThl U
JenaTh BBIBOJ O CTaTyce MPEIJIOKEHHOW THUMOTEe3bl; COO0NI0AaTh MpaBuiia
0e3omacHOro TpyJa MpU MPOBEJECHUU MCCIEIOBAaHMN B paMKaxX NpPaKTUKymMa H
y4eOHO-UCCNE0BATENBCKON JESTENBHOCTU C HCIIOJNIB30BAHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U J1aOOPaTOPHOTO 0OOPYIOBaHMS; PEIIATh pacUETHBIC 3aJa4H C SIBHO
3aJlaHHOM W HESBHO 3aJIaHHON (DU3MYECKON MOJIENbI0; peliaTh KaueCTBEHHbIE
3a/iauu, TpeOyoIue MPUMEHEHHUsI 3HaHUI W3 Pa3HbIX pa3leioB Kypca GU3HKH, a
TaK)K€ MHTErpaliy 3HaHWI U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPaNBaTh JIOTUYECKYHO ILIENOYKY pPACCyKJIECHHIl C OMNOpOil Ha HU3y4YEHHbIE
3aKOHBI, 3AKOHOMEPHOCTH U (HPU3UUECKHUE SBICHUS; UCIIOIB30BATh TEOPETUUECKUE
3HaHMS JJI1 OOBACHEHHUS OCHOBHBIX NPHUHIIMIIOB pPadOThl H3MEPHUTEIbHBIX
npuOOpoB;  aHAIM3UPOBATH W  OIEHWUBATH  TOCIEACTBUSL  OBITOBOM |
IPOM3BOJICTBEHHON JIEATETLHOCTH YENOBEKa, CBSI3aHHOW C (PU3MYECKUMU
mpoieccaMy, C TIO3UIHMK 3KOJOTHYECKOW 0€30MacHOCTH, TNPEICTABICHUN O
palMOHAJIBbHOM MPUPOJONOJIB30BAHUM, a TaKKE Pa3yMHOM HCIOJIb30BaHUU
JOCTH>KEHUM HAYKU W TEXHOJIOTHHM JJI JaJbHEHIIEro Pa3BUTHUS YEIOBEYECKOIO
oOIIeCTBa; TMPUMEHSTh pa3IU4YHbIe CIOCOOBI paboThl ¢  uHpOpMmaruein
(Gu3MUECKOro Coep KaHus C MUCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTUW, TPU OTOM HCIOJIH30BaTh COBpPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJOTUU JUIsl TIOMCKA, TEepepadOTKH M TPEIbsBICHUS Y4eOHONW M HAydHO-
MOMYJSIPHONM HH(POPMAIINH, CTPYKTYPUPOBAHUSA M UHTEPIpETAuu MHPOPMAIINH,
MOJYYEHHOW W3  PAa3JIUYHBIX HCTOYHUKOB, KPUTUYECKH aAHAJIU3UPOBATh
noiyyaeMyro MHGOpPMALMI0 M OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIONIUXCSl 3HAaHUM, TaK M Ha OCHOBE aHaju3a MCTOYHHMKA HWH(OpMALINH;
MPOSIBISITh OPraHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHUS CaMOCTOSITEIBHOTO
MpUOOpETeHHs] HOBBIX 3HAHWM B MPOIIECCE BHIMIOJIHEHUSI MPOEKTHBIX U y4eOHO-
HCCIIeIOBATENbCKUX Pad0T; paboTaTh B TpyNIe € HCHOJHEHUEM Pa3IMYHbIX
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COLIMAJIBHBIX POJIEH; MPOSIBIATH MOTHBALMI0O K Oyaymed mnpodeccruoHaIbHOMI
NEeSATENBHOCTH MO CIELMATBHOCTAM (PU3UKO-TEXHUYECKOTO TPODUIIS.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM KouunyecTBo OcHoBHOE (ungpossbie)
@D opMbI IPOBEIEHUA
n/n NPOrpaMMmblI 4yacos coJepiKaHue N o0pa3oBaTe/bHbIE
3aHATHH
pecypcsbl

OKCIEpUMEHT U
TEOpHs B MIpOIIecce
MTO3HAHUS TIPUPO/IBL.
HaoOmronenune n
IKCIIEPUMEHT B
¢dusuke. CriocoOb!
U3MEpEHUs
(bU3HUYECKUX BEIIMYNH
(aHaMoOTOBBIC U
nudposbie
[TorpemHocTy B 9KCIIEPUMEHTE U3MEpUTEINIbHbIC
(rexrus) IPUOOPHI,
KOMIIBIOTEPHbBIE
JATYNKOBBHIE
CHUCTEMBI).
ITorpentHoctn
HM3MEpEHU
bu3NYECKUX BETUYHH
(abcomroTHas U
OTHOCHUTEIIbHAS).
['unoresa.
PuU3NYECKUI 3aKOH,

OnepupoBaTh
TTOHSITHSIMH
HaOJII0JIcHHE,
SKCIICPUMEHT,
TUTIOTE3a, TEOPHs,
buznueckas
BEJIMYMHA,
(bU3UYECKUI 3aKOH,
M3MEpPUTETbHBIN
puoop, U3MEpPEHNUe,
pe3yapTaT
U3MepeHusl, [ieHa
JIEJICHUS IIKaJIbI
npuodopa,
MOTPEIIHOCTh
U3MEpEeHUsl.
[TpuBOIUTH IPUMEPHI
HaOJIIOIEHH,
HKCIIEPUMEHTA,
TUIOTE3bI, TEOPUH,
buznueckux
BEJIUYHH,
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TpaHUILBL €70 ($U3NIECKUX 3aKOHOB,
MNPUMCHUMOCTHU HU3MCPUTCIIbHBIX
puOOpoB.
Ornpenensars 1eHy
JCJIICHUS IIKaJIbI
npubdopa,
a0COJIIOTHYIO

OnepupoBaTh
IIOHATUSIMU .
a0CcoTIOTHAs
[MOTPELUIHOCTh
HU3MepeHus,
OTHOCUTCJIbHAA

MOTPELUIHOCTh
Onpenenenue

MOTPEITHOCTEN
MPSAMBIX U3MEPEHUI
10 33/1aHHBIM

H3MEpEeHUsl.
[IpuBOAUTH IPUMEPHI
MPSIMBIX U KOCBEHHBIX

O1nieHKa MOrpenHoCTeN NPAMbBIX U W3MEpPEHUI.
. pe3yapTaTam
KOCBEHHBIX U3MEPEHUI 2 . Onpenenarb https://resh.edu.ru/
n3Mepenuil. [Ipuembl
(camocTosiTeNbHAs paboTa) MOTPEITHOCTH
OIICHKHU .
. MPSIMBIX U3MEPEHU.
MOTPEIIHOCTEH
Hcnonb3oBath METO
KOCBEHHBIX
- TpaHUIl AJ51 OLIEHKH
U3MepeHuit .
a0COJIFOTHOM
MOTPEIIHOCTH
MPsIMOTO U3MEpPEeHHs,
MpaBHIIa OKPYTICHUS
a0COTIOTHBIX
MOrPELIHOCTEM,
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OTHOCHUTEIIHHOM
IIOT'PEIIHOCTH
KOCBEHHOT'O
HA3MEPEHUSL.

OnepupoBaTh
HNOHITHUSIMU:
npubopHast
MOTPEIIHOCTb,
ciydaiiHas
MOTPEIIHOCTb,
cUCTeMaThyecKas
MOTPEIIHOCTb,
cpelHee 3HaUEeHHUE.
[IpuBOUTH IPUMEPHI
[pubopHbIe HpH6OP Hovﬁ ’
CIIy4alilHOM U

TIOTPEIIHOCTH, .

. CHUCTEMaTHYECKOM

1 CITyJaiiHbIC U https://resh.edu.ru/

MOTPEUTHOCTh (IPAKTUKYM) MOTPEUTHOCTH.
CHCTEMAaTHUYECKHUE

Ycepennenne uzmepenuid. CinyyaiiHas

Onpenenarb
AKCIEPUMEHTATBHO
Habop 3HAYCHUH

IOrp€IIHOCTHU

buzndecKoi
BEJIMYUHBI IPU
MIPOBEJICHUU
HECKOJIbKUX
HE3aBUCUMBIX
U3MEPECHU.
Hcnonb3oBars
bopMyInbl IS
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apuQMeTHIECKOTO
HECKOJIbKUX YHCelI,
JUISL OTICHKH
a0COTIOTHOM
MOTPEITHOCTH
3HAYCHUS
busznveckoit
BEJIMYHHEI,
OIICHEHHOTO KaK
cpenHee
apudmeTnyeckoe
Habopa ee 3HAUYCHU.

Kunemarnueckre nusMepeHus
JaTbHOCTH T0JIETa, PacyeT HadyaIbHOM
CKOPOCTH (ITPAKTHKYM )

[Tepememenue,
CKOpPOCTb U
YCKOpEHHE
MaTepHabHON TOYKH,
MX IIPOEKIIMHU HA OCHU
CHUCTEMBbI KOOPIUHAT.
Crnoxenue
nepeMeIeHUuN U
CJI0KEHUE CKOPOCTEH.
JIBH>KEeHHUE Tena,
OpOIIEHHOTO 10T
YIJIOM K TOPU30HTY

OnepupoBathb
MIOHATHSIMU
CKOPOCTbh, YCKOPEHHUE,
CBOOOHOE MTaicHNUE,
JIAJIbHOCTh I10JISTA,
a0bcoJrroTHas
MOTPEUTHOCTh
U3MEPEHHUS,
OTHOCHUTEJIbHAS
MOTPEITHOCTh
HU3MEPCHHUS.
[TpuBOIUTH TIPHEMEPHI
CBOOOIHOTO MaICHU
TeJ MPHU Pa3TUIHBIX

https://resh.edu.ru/

[Ipocreiimme reoMmeTpudecKue
n3MepeHus (caMocToATeIbHas paboTa)

Metonas! u IIpHUEMBI
IMMPOBCACHUS NTPAMBIX
N KOCBCHHBIX

OnepupoBaTh
HOHSATHSIMH:
abcoutoTHAs

https://resh.edu.ru/
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U3MEPEHUIN [IOrPEIIHOCTD

TeOMETPUUECKUX U3MEpEeHUs,
BEJIMYMH (JTMHA, OTHOCHTEJIbHAS
yToJ1, IUIOIIA/b, MOTPEITHOCTh
00BeM) u3MepeHus. 3HaTh

METO/Ibl ¥ IPUEMBI
MIPOBEACHUS TTPSMBIX
U3MEPEHUIN
TeOMETPUUECKHUX
BennuuH. lIpumensaTs
bopmyIbl s
ompeneneHus
a0COJIIOTHBIX U
OIIEHKH
OTHOCHTEJIbHBIX
MOTPENTHOCTEH.
Pemats 3agady Ha
omnpenaesaeHne
wionmaau GUrypsl u
obbeMa Telna 1o
SKCIIEPUMEHTAIBHO
M3MEPEHHBIM
3HAUYEHUSIM JJIMH.
Onpenenarsb
3HAYEHUS
OTHOCHTEJIbHBIX
MOIPEIIHOCTEN B

MPOLIEHTaX
I'paduku sKcrIepruMEHTaIbLHBIX I'paduueckoe OnepupoBaThb
pad p 2 pa¢ pHp https://resh.edu.ru/
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3aBHCUMOCTEN
(bU3NYECKUX BETUIHH

JIPYT OT ApyTa

3aBUCUMOCTH OJJTHOM
buznueckoi
BEJINYUHBI OT JPYTOH,
JIMHEHAA
3aBUCHUMOCTD,
YTJIOBOM
Kod(purueHT u
CBOOOIHOE cllaraeMoe
JIMHEWHOM
3aBUCHUMOCTH,
anmpoKCUMAIIHs,
WHTEPIOJISAIINS,
AKCTPATIOJISIITHSI.
3HaTh IIpaBuiIa
MTOCTPOCHUS
rpaduKoB
3aBUCUMOCTEN
(U3UYECKUX BEITMYUH
Apyr OT zipyra.
CtpouTth rpaduku
JIMHEUHBIX
3aBUCUMOCTEH
(U3UYECKUX BEITMYUH
Apyr OT Ipyra.
[TpumeHsTh MpaBmIIa
MTOCTPOCHUS
rpaduKoB
3aBUCUMOCTEN
(bu3NYECKUX BETUYNH

OOKYMEHT NOANUCAH SAEKTPOHHOI NOANUCKHID

JIpT OT Jpyra.
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IIpuBOoUTE IPUMEPHI
anmnpoKCUMAaLUH,
MHTEPIIOJISILINH,
AKCTPAIOJISIUH.
YMeTb NpoBOAUTH
IIPOLIEIYPhI
annpoKCUMAaluH,
WUHTEPIIOJISILINH,
AKCTPANOJISILIUY.

OnepupoBaTh
MOHATHIMU: TpaPUK
3aBHCHUMOCTH OJTHOM

buzmIecKoit

BEJINYUHBI OT JPYTOH,

HEJIMHENHas

3aBHCHMOCTb,
['padpuuaeckoe

JTUHeapu3alus
IpeJICTaBICHNE o .

. HEJIMHEWHON

3aBHUCHUMOCTEMN

3aBHCHMOCTH 3HATh

O06paboTKa HETMHEHWHBIX (U3UYECKUX BEIIMYUH

. 2 MpaBuiia NOCTPOCHUS https://resh.edu.ru/
3aBUCHUMOCTEH JpYyT OT Apyra.
. rpadukoB
Henuneiinas .
3aBUCHUMOCTEN

3aBUCHUMOCTB H €€
(1)I/I3I/I‘ICCKI/IX BCINYHNH

Apyr OT Apyra,
(U3UYECKUN CMBICIT
IUIOIIAAM IO
rpaduKom
3aBHCHUMOCTH U
KacaTeJabHOH K

JIMHCapu3anus
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3aBUCHUMOCTH B
JAHHOU TOYKE.
CTpouTh UCXOIHBIE U
JMHEAPU30BAHHbBIC
rpaduku
3aBUCUMOCTEN
(U3UYECKUX BEIIMYUH
Apyr oT zipyra,
KacaTelbHYIO K
rpaduKy HETMHEHHON
3aBUCHMOCTH B
JTAaHHOM TOYKE.
[IpumenaATH npaBuia
MMOCTPOCHUS
rpaduKoB
3aBUCUMOCTEN
(U3UYECKUX BEITMYUH

Apyr OT Zpyra.
CtpouTth
JMHEapU30BaHHBbIH
rpaduk 3aBUCUMOCTH
PaBHOMEpHOE 1 (u3nUeCcKUX BEINYNH
HEPaBHOMEPHOE Jpyr OT Jpyra.
H3mepenue 3aBUCUMOCTH 5 IpsIMOJIMHEIHOE [TpumensATh npaBuia httos:/resh.edu.ru/
KOOPJIUHATBI TPAHULIBI JBHKEHHE. HOCTPOCHHUS
Koopaunara, Bpems, rpagukoB
CKOPOCTh 3aBUCUMOCTEN
(u3HUeCKUX BEINYNH
Apyr OT Jpyra.
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3HAUEHUS YTIIOBOTO
ko3 dunreHTa u
CBOOOTHOTO
ciaraeMoro rpaduka
JIMHEHHOM
3aBHCUMOCTH,
OLIEHMBAThH UX
a0COJIFOTHBIE
MIOTPETITHOCTH.
Uccnenosats u
WHTEPIPETHPOBATH
HEJIMHEHHYIO
3aBHCHUMOCTD
KOOPTUHATHI
TpaHUIlBl 00IacTH
HaMOKaHUs Oymaru
OT BPEMEHH.
Hcmonws3oBaTh
CEKYHJIOMED H
PYJIETKY

dopmynupoBaTh
TUIOTE3Y O XapakTepe
3aBUCHUMOCTH JIJTHHBI
00BbeKTa OT BETUYHHBI

Cuna. U3mepenue
CUJIBI IUHAMOMETPOM.
Ynpyrue u 4acTU4HO
2 yrpyrue
nepopmarnuu. Cumna
YIPYTroCTH. 3aKOH

W3y4yenue ynpyroro rucrepesuca
(TpakTUKyM)

IIPWJIOKEHHOM K HEMY
cuibl. CTpouTh
HEJIMHEHHBIN rpaduk
3aBHCHUMOCTH

https://resh.edu.ru/

I'yka.
(bu3NYECKUX BETUYNH
JOKYMEHT MOJAMUCAH 3MEKTPOHHON MOAMMCHIO ApYyr OT Apyra.
rOCYAAPCTBEHHOE BIO[DKETHOE OBLLEOGPA3OBATE/IbHOE 16.10.25 15:54  CepTudmkaT 62623732FLCACF796C68B1C0424F4F5A
YYPEXXAEHVE CPEAHSS OBLUEOGPA3OBATE/IbHAS LLKOJIA N© 618 (MSK)

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
OUPEKTOP
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IIpumeHnATH IpaBUIIa
MOCTPOCHUS
rpaukoB
3aBUCUMOCTEN
(U3UYECKUX BEIIMYUH
Apyr OT ipyra.
Uccnenosats u
WHTEPIPETHPOBATH
HEJIMHEHHYIO
3aBUCHUMOCTb JJIUHBI
00BEKTa OT BETUYUHBI
MIPUJIOKEHHON K HEMY
cuisbl. OnpenensaTh
yTOJ1 HaKJIOHa
KacaTeJIbHOU K
rpaduKy HETMHEHHOMN
3aBUCHMOCTH B
JTaHHOM TOYKE,
IJIOIIA/Ib MO
rpaguKoM,
OLICHUBATH
a0COJIFOTHBIC U
OTHOCHTEJIbHbIE
MOTPELUIHOCTH 3TUX
BEJINYUH.
Hcnone3oBath
CEKYHJOMED U
JTUHAMOMETP

10

Haxosxnenue maccel JMHENKHA U

mIpuriia ¢ MOMOIIBRO

2

AOGcCoII0THO TBEpaOe

OnepupoBaTh

https://resh.edu.ru/

AOKYMEHT 110,

NINVUCAH SIEKTPOHHON M0

EGFO- BpamarensHoe

HNOHATUAMU. MOMCHT

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54
(MSK)

Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A
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YPaBHOBELIMBAHUS pblyara
(mpakTUKyM)

JIBUKEHUE TBEPJIOTO
Tesna. MOMEHT CHJIBI
OTHOCHTEIIBHO OCH
Bpaienus. [lmeqo
cuiibl. Cl10KEHHUE CHIL,
MPUJIOKEHHBIX K
TBEPJIOMY TEIy.
LlenTp TskecTH TENa.
VYcnoBust paBHOBECUS
TBEPAOTO Tena. Peryar

CHUJIBI OTHOCHUTEJIBHO
OCH BpalICHHUS, IIJIEUO
CHUIBI, ICHTP TSHKECTU
TeJa, ppyar. Y MeTh
bopmynpoBaTh
IIPaBHJIO MOMEHTOB,
YCIIOBHUSI paBHOBECHS
a0COJIIOTHO TBEPAOTO
Tena, CKJIaJbIBaTh
CHUTBI, IPUJIOKEHHBIC
K TBEPAOMY TEIlYy,
cooupatp
AKCIEPUMEHTATbHYIO
YCTaHOBKY.
[IpuBOAUTH IPUMEPHI
MPUMEHEHUS
pBIYAroB.

11

N3mepenue koaddunmreHta

SHEPreTHUECKUX MOTEPh MPU OTCKOKE
IapuKa OT MOBEPXHOCTH (IIPAKTHUKYM )

Nmnynbce cuiibl U
M3MEHEHHE UMITYJIbCca

OnepupoBaTh
MOHATHSIMH: UMITYJIbC

Tena. 3aKoH CHWJIBI, UMITYJIbC TEJIa,
COXpaHEHUS KUHETHYeCKas
UMITyJIbCA. SHEPrus
Kunernueckas MaTepUaIbHOU TOUKH,
2 SHEprus OTEHIIMATIbHBIE U https://resh.edu.ru/

MaTepUaIbHOM TOUKHU. | HEMOTEHIUATbHbBIE
Teopema 06 CHUIBI,
U3MEHEHUU MOTEeHIIUATbHAS
KUHETHYECKOU sHeprus (B T.4. Tea B
SHEepIrun OJIHOPOJTHOM

[IOKYMEHT NMOLMVCAH 3MEKTPOHHON NoAnvMRT €PHATTLHOM TOUKH. | IPaBUTALMOHHOM

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)



https://resh.edu.ru/

ITorennmanbpHbBIC 1
HEIMOTEHIINAIbHEIC
CHUIEL.
ITorennmanpHas
SHEPTUsl.
ITorennmanpHas
SHEprus Teja B
OJHOPOJTHOM
rpaBUTAllMOHHOM
nosie. CBsi3b pabOThI
HEMOTEHITNaTbHBIX
CHII C I3MECHEHHEM
MeXaHn4IeCKOH
SHEPTUU CHCTEMBI

110JI€), YIIpyrue u

HEYIpYTHe
CTOJIKHOBEHHUSI.

Ymetp
bopmynpoBaTh
3aKOH COXpaHEHUs
HUMITYJIbCA U TEOPEMY
00 M3MEHEeHU!
KUHETUYECKON
SHEPTUH
MaTepHaIbHON TOYKH,
JaBaTh OMpeIesieHre
MOTEHITUATBHBIX U
HETMOTEHITUATbHBIX

12

OnpeneneHne TeMI0EMKOCTH
TBEPJIOTO TeJa (MPaKTUKYM)

TermioeMKoCTh TeA.
Ynensuad n

Tel. 3aKoH cuit; popmynupoBaTh
COXpaHEHUS 3aKOH COXpaHEHHUS
MEXaHU4ECKOMN MEXaHU4eCKON
SHEpruu. YNpyrue u SHEPIUu.

HEYIpyrue

CTOJIKHOBEHHUSI.

Buytpennsia sneprust

Tena

KonnuectBo OnepupoBaTh
TEIUIOTHI. MOHITHSIMHU:

KOJIMYCCTBO TCILJIIOTHI,
TCIINIOEMKOCTD TCJIA,

https://resh.edu.ru/

MOJISIpHAs ylleNbHAs U MOJISIpHAsT

TEIUIOEMKOCTH TEIIOEMKOCTH

BEIIIECTBA. BEIIIECTBA, TEIIOBOE
[IOKYMEHT MOMMCAH SMEKTPOHHO MoAneLRABHCHHE paBHOBeCHE. YMETh

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)
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TEIUIOBOIO OajaHca.
Tenmosoe
paBHOBeCHE

dbopMynupoBaTh
ypaBHEHUE TEIIIOBOTO
OanaHca, cooupaTh
AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.
IIpuBOUTH IPUMEPHI
Ten, 00J1a1aI0uX
OJUHAKOBOU
TEIJI0EMKOCTBIO, HO
Pa3INYHON yAEIBHOU
TEIJI0EMKOCTBIO.
[IpumenaTH
ypaBHEHUE TEIIIOBOTO
OaytaHca s
OTIMCaHUs TIpolecca
TeII000MeHa
TBEPJIOTO Tea C
Bonou. UccienoBath
TEIII000MEH MEXK Ty
TBEPJIBIM TEJIOM U
JKUIKOCTSAMU U
WHTEPIPETHPOBATH
pe3yabTaThl ATUX
OIIBITOB.

JlaBnenue, 00beM, OnepupoBaTh
H3mepeHue TeMiiepatypbl pyK TeMIIepaTypa, IOHATUSIMU:
IKCIEPUMEHTATOPA U JABJICHUS KOJIMYECTBO NaBJIEHUE, 00BEM
13 p p ’ 2 ’ ’ https://resh.edu.ru/
KOTOPOE MOTYT CO3/IaTh €T0 JICTKHE BEILIECTBA. TeMIeparypa,
(TpaKkTHKYM) W neanbHblii ras. KOJIMYECTBO
[IOKYMEHT MOMMCAH SMEKTPOHHO MoAneLRABHCHHE BCIICCTBA,
rOCYAAPCTBEHHOE BHODKETHOE OBLLEOEPA3OBATE/IbHOE 16.10.25 15:54  Ceprucukar 62623732F1CACF796C68B1C0424F4F5A
YUPEXXJEHVE CPEQHSS OBLLEOGPASOBATE/IbHASI LUKOJIA N2 618 (MSK)

JVPEKTOP

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
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MenneneeBa—
Knaneiipona.
T"a30BEIC 3aKOHBI.
I"a3oBB1ll TEpMOMETD

HacaJbHBIN Ta3.
YMeTh 3aIHChIBaTh
ypaBHEHUE
MenaeneeBa—
Kianeipona,
bopmynpoBaTh
ra30BbI€ 3aKOHBI,
coouparp
AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY. 3HaTh
YCTPOMCTBO U
MPUHITUTT PAOOTHI
ra3oBOTO
TepMOMETpa.
[IpuBOAUTH IPUMEPHI
MOBEJICHUS ra3a Mpu
M3MCHECHUU €ro
JIaBJICHMS, 00BEMa,
TEeMIIepaTyphI.

14

DddexTuBHbI KOAIDDUITUESHT
KECTKOCTH cucTeMbl. OnpeseneHue
Moyt FOHra npoBoJIoKH ¢ MOMOIIBIO
pblyara. OnpeneneHue mpeaena
ynpyroit gedopmaruu (IpakTUKyM)

Hedbopmarun
TBEPAOTO Tea.
Pactsokenue u
cxarue. Monynb
IOnra. Yupyrue u

Heynpyrue

yapyrux
nepopmaruii. 3akoH
I'yka. MoMeHT cuiibl

nedopmarnuu. [penen

OnepupoBaTh
MOHATHSIMU: YIPyTHe
U HEYIpyTue
nedopManuu, npeaen
ynpyroi
nedopMaiuu, MOIylb
KOnra, MoMeHT cuJibl
OTHOCHUTEJIBHO OCU
BpalleHus, 140
CHUJIBL, pblUar. YMeTh

https://resh.edu.ru/

AOKYMEHT 110,

NINVUCAH SIEKTPOHHON M0

nEFSIOCUTENBHO OCH

dbopmynupoBath

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

16.10.25 15:54
(MSK)

Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A
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Bpauienus. Ilnedo

3aKkoH ['yka s

15

N3mepenue koadunmrenta

IIOBEPXHOCTHOI'O HATSXKECHUSA METOA0OM

OTpbIBa (ITPAKTUKYM )

HaTspkeHud. Cuna
MMOBEPXHOCTHOTO
HATSHKEHUS.
Kanumnspusie
siBlieHus. JlaBienue
10JT UICKPUBJICHHOU
MMOBEPXHOCTbHIO
*)uakoctu. Dopmyna
Jlannaca

CUJIBL. Y CIIOBUS nedopmanuu
paBHOBECHS TBEPAOTO | PACTSHKCHUS
tena. Peruar OJTHOPOJIHOTO
CTEpKHSA C
MOCTOSTHHBIM
MOTIEPEYHBIM
CeueHUeM
OnepupoBaTh
MOHATHUSIMH:
MIOBEPXHOCTHOE
HaTsDKEHUE,
[ToBepxHOCTHOE Koo uenT
MOBEPXHOCTHOTO
HaTsKEHHE.
Koo(mumer HaTsDKEHMS,
KallWIsIpHbIE
IIOBEPXHOCTHOTO

SIBIICHHS. YMETh
3amuChIBaTh GOPMYITY
JUTSL CHLIIBI
MOBEPXHOCTHOTO
HaTsDKEeHUsI, PopMyiTy
Jlariaca s
OIpeeIeHUs
JTaBJICHUS IO
HMCKPUBJIICHHOM
MMOBEPXHOCTHIO
KUIKOCTH, COOMPATh
AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY.

https://resh.edu.ru/

AOKYMEHT 110,

NINVUCAH SIEKTPOHHON M0

NUCHIO

[TpuBOANUTE IPUMEPHI

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54
(MSK)

Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A
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IIOBEPXHOCTHBIX
SABJICHUM U
KalWLIIPHBIX
apieHuil. [IpumensTs
METOJ OTPBIBA PAMKHU
OT IIOBEPXHOCTH
JKAJKOCTH IS
WU3MEPEHUS

ko3 pumeHTa
ITIOBEPXHOCTHOTO
HAaTSDKEHUS] )KUJIKOCTU

16

OmnpeneneHne TOYKU POCHI
(TIpaKTUKYM)

Hacreiiennsie u
HEHACHILEHHEIE
napsl. KauecTBeHHas
3aBHCHMOCTD
IUIOTHOCTH U
JaBJICHUS
HACBIIIICHHOTO Mmapa
OT TEMIIEPATYpPHI

[IpuBOIUTE TPUMEPHI
HACBIIIIEHHOTO 1
HEHACHIIIIEHHOTO
napa. Uccrnenosath
IIPOLIECC BBINAJACHUS
POCHI IIpu
MTOHMKEHUHU
TEMIIepaTypbl
BJIYKHOTO BO3]lyXa U
UHTEPIPETUPOBATH
MOJTy4YEHHbIE
pe3yNbTaThl.
Onpenenars 1no
MOJTY4EHHBIM
AKCIIEPUMEHTAIIbHBIM
JTAHHBIM TEMIIEPATYPyY
TOYKY POCBI, U 3aTeM,
C TIOMOMIBIO TaOIHIIBI

https://resh.edu.ru/

JOKYMEHT MOJMMCAH SNEKTPOHHOM MO}

NUCHIO

3aBUCHUMOCTH

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54
(MSK)

Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A
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JIaBJIECHUS
HACBIIIEHHOTO Mapa
BOJbBI OT
TeMIepaTypsl,
OTHOCHUTEIIbHYIO
BIIQYKHOCTh BO3/yXa,
a TaKke a0COJIFOTHEIE
U OTHOCHUTCIIBHBIC
HOFpCHIHOCTI/I ATHUX

17

3HaKOMCTBO C JIEKTPHICCKUM
KOHJICHCATOPOM (ITPaKTUKYM )

DIIEKTPUYECKOE TI0JIE.
HanpspokeHHoCcTh 1
MOTEHIIUAT
JNEKTPUYECKOTO
noJst. PazHocTh
MOTEHLIUAJIOB U

BCJINYHH.
. OnepupoBatb
DIIEKTPUUYECKHI
NOHATUAMU:
3aps. .
AIIEKTPUUECKHIM

3apsijl, IEKTPUICCKOE
noJe,
HaIPSHKCHHOCTD U
MOTEHITHAI
AIEKTPUYECKOTO
T0JIs1, pa3HOCTh

HaInpspKeHUE.

IMOTEHIINAIOB U

1 N3mepenue https://resh.edu.ru/

HanpspKEHUe,
HaIpsHKEHUS.

KOHJEHCATOP,
Bonet™merp.

AIIEKTPOEMKOCTb
Konpnencarop.

KOHJIEHCaTOpa. Y METh
DJIEKTPOEMKOCTh

BBIUUCIIATH 3PSl
KOHJICHCaTOpa.

KOH/JIEHCATopa Mo €ro
[TapamensHoe u

ANEKTPOEMKOCTH U
MMOCJIeI0BATEIBLHOE

HaIPSKEHUIO,
COEIUHEHHE P

MIPUMEHITH (POPMYIIBI
KOHJIEHCAaTOPOB P PMY

[IOKYMEHT MOJAMVCAH 3MEKTPOHHOM MOAMUCHIO I pacdcTa

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)
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AIEKTPOEMKOCTH IIPH
IIOCJIEI0BATEILHOM U
IapajuIeIbHOM
COEMHEHUHN
KOH/JIEHCAaTOPOB,
cobuparpb
AIEKTPUYECKYIO LIETIb.
IIpuBOUTE TPUMEPHI
IIOCJIEI0BATEIBHOTO U
NapauIeIbHOTO
COEMHEHUS
KOHJIEHCAaTOPOB.

18

N3yuenue mpouecca pa3psaku
KOHJIeHcaTopa (IPaKTHKYM )

DIIEKTPUUYECKHI
3aps.
DJIEKTPUYECKOE TI0JIE.
HanpspxkeHHocTs u
MOTEHIUA
3IEKTPUUYECKOTO
noJis. PazHocts
MOTEHIUAJIOB U
HanpskeHue. J/(C
HMCTOYHHKA TOKA.

Ymetp
dbopMynupoBarth
3akoH Oma s
MOJTHOM (3aMKHYTOM)
ANEKTPUYECKON LIETIH,
BBIYUCIIATH 3apsij
KOHJIEHCATopa 1o €ro
ANEKTPOEMKOCTH U
HaIpsKEHUIO,
coouparh
ANEKTPUYECKYIO LIETb.
[IpuBOAUTE TPUMEPHI
MOBEJCHUS
KOHJIEHCATOPa,
BKJIFOYEHHOTO B IIENb
MOCTOSTHHOTO TOKA.
®opMyIHpOBATH

https://resh.edu.ru/

AOKYMEHT 110,

NINVUCAH SIEKTPOHHON M0

NUCHIO

THUIOTE3Yy O XapaKTCPe

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)
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3aBUCUMOCTHU CHUJIbI
TOKa OT BPEMEHH MPU
paspsjke
KOHJIEHCATOpa Yepes
pesuctop. CTpoutsb
rpaduK 3aBUCUMOCTH
CHUJIBI TOKA OT
BpPEMEHH MPU
paspsijike
KOHJIEHCATOpa yepes
pesucrop. IIpumensTs
MpaBujia TOCTPOEHUS
rpadukos
3aBUCUMOCTEN
(U3UYECKUX BEITMYUH

JIPYT OT ApyTa.

19

Omnpenenenue yaenbHOTO
COIIPOTHUBJICHUS MaTepUaa
MIPOBOJIOKH (ITPAKTHKYM)

3aBHCUMOCTh
COTIPOTHUBIICHUS
OJHOPOJTHOTO
MIPOBOJIHUKA OT €ro
IUIMHBI U IIOIAIN
MIOTNIEPEYHOTO
cedyeHHs. Y IelIbHOE

Ymern
bopMyIMpoBaTh
3akoH OMa i
ydacTKa eI,
3amuChIBaTh GOPMYITY
JIJIA 3aBUCHMOCTH
COTIIPOTHBIICHUS
OJHOPOJTHOTO
MIPOBOJIHUKA OT €TI0
JUTUHBI U TLIOIIAaN

https://resh.edu.ru/

COIIPOTHUBIICHHE
MOMEPEYHOTO
BEIECTBA
ceueHust, coOupaTh
ANEKTPUYECKYIO LIETb.
JOKYMEHT MOJAMUCAH 3MEKTPOHHON MOAMMCHIO IIprBOIUTH IPUMEPBI

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHUE CPE[AHAS OBLLEOBPA30BATEJIbHAS LLUKOJIA N2 618

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54
(MSK)

Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A
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BEILECTB C
pa3IMYHbIM
yI€IbHBIM
CONPOTHUBJICHUEM.
IIpuMeHnATs METO
M3MEpPEHUs MaJlbIX
AIIEKTPUUECKHUX
COINPOTHUBIICHUH.
HUccnenosarts
3aBUCHUMOCTh
HaIPSHKEHUS MEXKTY
KOHIIAMH OTpe3Ka
MIPOBOJIOKH OT JUTHHBI
3TOTO OTpE3Ka U
WHTEPIPETUPOBATH
pe3ynbTaThl
MIPOBEACHHBIX
W3MEpEHUI

20

N3mepenue BOJIbT-aMIIEpHOMA
XapaKTePUCTUKHU
MOJIYIIPOBOAHUKOBOTO AUOAA

(TpakTUKyM)

[TpuBOIUTH IPUMEPHI

HCIIOJIL30BaHUS
[TomynpoBOAHUKH.
MOJTYITPOBOTHUKOBOTO
CoOcTBeHHas u
IN0JIa B
pUMecHast
AMEKTPHICCKUX
MIPOBOJIUMOCTD
LETSX.
2 MOJIYIIPOBOIHUKOB. https://resh.edu.ru/
. dopmynupoBaTh
CaoiicTBa p-n-
TUIIOTE3Yy O XapakTepe
nepexoja.
. | 3aBHCHUMOCTHU CHUJIBI
[TomynpoBOAHMKOBBIM
TOKa, TEKYIIETO Yepe3
Ao .
MOJTYITPOBOIHUKOBBIN
[OKYMEHT MOAMVCAH SNEKTPOHHOM NOAMUCHIO Auon, OT NOTaHHOTO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)
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Ha HETO HAMPSKCHHUSL.
Crpouth
9KCIIEPUMEHTATBHO
BOJIBT-aMIICPHYIO
XapaKTePUCTHKY
(BAX)
MIOJTYIIPOBOTHUKOBOTO
JTNOJ1a TIPH €T0
BKJIFOYEHNH B
AIIEKTPUIECKYIO IIEITh
IIOCTOSTHHOTO TOKa B
IPSIMOM U B

oOpaTtHOM
HaITpaBJICHUH.
OBUIEE KOJIMYECTBO YACOB 1O 34
MMPOI'PAMME
JIOKYMEHT MOAMWUCAH SMIEKTPOHHOW NMOZAMNMCHIO
rOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATEJIbHOE 16.10.25 15:54 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPA3OBATEJIbHASA LUKOJIA N2 618 (MSK)

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
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11 KVIACC

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE (undgposrbie)
®opMbI IPOBEIEHUA
n/n NPorpamMmbl 4yacos coJepKaHue N o0pa3oBaTe/bHbIE
3aHATHH
pecypcsl
OnepupoBaTh
MOHSTUSMH: MarHUTHOE
10JI€, BEKTOP MarHUTHOMN
WHIYKITUH, THHUN
MarHuTHOM WHTYKIIUH.
Ymets hopMynupoBaTh
MIPUHITUTI CYTIEPIIO3UITHH
MarsuTHOE€ TI0JI€. MarHUTHBIX IIOJICH,
Bektop MarHuTHOM M300pakaTh JIMHUA
. uHAykuuu. [puHoun WHAYKUANA MarHUTHOTO
OneHka BeIHMYUHBI TOPU30HTAIBHOM
. . CYIEpHO3UIII MO0JIS KaTYIIKH C TOKOM,
COCTaBJIISAIOLIEH MarHUTHOU .
2 MarHUTHBIX TTOJICH. cooupathb https://resh.edu.ru/
WHIYKIIUA MarHUTHOTO TOJIs 3eMIn .
JIMHUM MarHUTHOM JKCIIEPUMEHTATIBLHYIO

(TIpaKTUKYM)

WHTYKITHH.
MaruuTtHoe 1oJie
KaTYIIKA C TOKOM

yCcTaHOBKY. [IpuBOIUTH
HPUMEPBI TPUPOTHBIX
00BEKTOB U
TEXHUYECKUX YCTPOUCTB,
SIBJISTFOIIIXCSI
MCTOYHHUKAMH
MMOCTOSIHHOTO
MardUTHOTO IOJIS.
[TpyMeHSITh IPUHIIUIT
CYIePHO3UIIII
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MAarHUTHBIX IOJIEH.

H3Mepenne 3aBUCUMOCTH

MaruanTtHOE moJre.
Bekrop marHuTHOM
1030107910207 BD 070505051

OnepupoBaTh
HNOHATUSIMU: MarHUTHOE
I10J1€, BEKTOP MarHUTHOMN
UHAYKUUU, JUHUN
MarHUTHOM MHJIyKIUH.
YMmeTh n300paxarpb
JMHUHU UHIYKIUH
MarHMTHOTO MOJIsS
MOCTOSIHHOTO MarHuTa,
cobuparb
SKCIIEPUMEHTAIBHYIO
ycTaHoBKY. [IpuBoauTH
IIPUMEpPHI IPUPOIHBIX
00BEKTOB U

BEJIMYUHBI MATHUTHOW WHIYKITHH MarHUTHOM .
2 TEXHUYECKUX YCTPOUCTB, | https://resh.edu.ru/
MarHUTHOTO TIOJISI MarHUTA OT WH/TYKIIHH.
SIBIISTEOTITHXCSI
paccTosiHUA (TTPAKTUKYM ) MarauTHoe moJje
UCTOYHUKAMU
MIOCTOSITHHOTO
MIOCTOSTHHOTO
MarHuTa
MarHUTHOTO TIOJIS.
[TpumensTh cMapThoH ¢
IpeyCTaHOBJICHHBIM
POTPaMMHBIM
oOecrieueHUEM s
U3MEPCHUS BEJIMYHHBI
MarHuTHOTO TOJS,
MpaBuJia MOCTPOCHUS
rpadukoB 3aBUCUMOCTEH
bu3NYECKUX BETUINH
JIOKYMEHT| MOAMWCAH SMEKTPOHHON NOAMMCHIO ApYyr OT Apyra.
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HaOmronesre Mar=auTHOTO
rucrepesrca (IpaKTUKyM)

MarsuTHOE ToJe.
Bekrop marHuTHOM
MHAYKIMH. JInHun
MarHUTHOM
WHYKIIHH.
MarsamuTHOE TI0JIe
KaTyILKHU C
IMOCTOSIHHBIM TOKOM.

YMmeTb n300paxxarsb
JTUHUY UHYKIAHA
MarHUTHOTO TIOJIS
KaTYIIKH C TTIOCTOSTHHBIM
TOKOM, OOBSICHSITh
SIBIICHUS
dbeppomarueTuzma u
MarHUTHOTO
rucrepesuca, coonparb
OKCIIEPUMEHTATBHYIO
ycTaHOBKY. [IpuBOINTH
MIPUMEPHI MaTEPHAJIOB,
o0Jtamaronmx
beppoMarHUTHEIMU
CBOWCTBAMM.
[Tpumensats cmapTdoH ¢
IpeyCTaHOBICHHBIM
MPOrpPaMMHBIM
o0eceueHueM I
U3MEpPEHUS BEIIMYUHbI
MarHuTHOTO TOJI,
IpaBuJia MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN
buznYeCKuX BETUYNH
Apyr OT Ipyra.
HUccnenosatb
3aBUCHUMOCTD BEITHUHHBI
MarHUTHON MHIYKITUH
MarHUTHOTO TOJIS

https://resh.edu.ru/

[NOKYMEHT
L

noanNUCAH SNEKTPOHHOM

NOAMUCHIO

BOJIN3M TOpLA KaTyIIKH
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C TIOCTOSTHHBIM TOKOM,
HAaMOTAaHHOM Ha
(dbeppoMarHuTHHII
CEpJICYHUK

N3ydenue paboThl
AJIEKTPOABUTATENS U TUHAMO-
MaliuHbl (4acth 1) (Jexuus)

ITocTOSHHEIN TOK,
cuna Ammnepa (ee
HaIpaBJIeHUE U
MOJYJIb),
JJIEKTPOABUTATEITH
MOCTOSTHHOTO TOKA,
JTMHAMO-MalIuHa
(reneparop
MOCTOSTHHOTO TOKQ)

[IpuBOIMTE IpUMEPHI
MIPUMEHEHUS
AJIEKTPOIBUTATEIS
IMOCTOSTHHOTO TOKa U
JMHAMO-MAaIIIHEI.
Ornpenensarsb
HarpaBJieHUE BpaIIeHUS
SKOPSI
AJIEKTPOIBUTATENS TIPH
3aJIaHHOM HaIlpaBJIeHUU
MIPOTEKAHUS
AIIEKTPUYECKOTO TOKA B
00OMOTKAaX CTaHUHBI.
Penrate 3amauu o
3JICKTPOIBUTATEIIC
IMOCTOSTHHOTO TOKA U
JAHAMO-MaIlInHe

https://resh.edu.ru/

N3zyuenne paboThI
AIIEKTPOBUTATEIIS ¥ TTHAMO-
MaIIuHbI (4acTh 2) (MPAKTUKYM)

IlocTOsTHHEIN TOK,
cuina Ammnepa (ee
HaIpaBlieHUE U
MOJYIIb),
JNEKTPOABUTATEIH
MOCTOSIHHOTO TOKa,
JTMHAMO-MalIlnHa
(renepatop

[TpumensTh
TEOPETHYCCKUE
cBeneHus 0o
3JICKTPOJIBUTATEIIC
MTOCTOSIHHOTO TOKA U O
IAHAMO-MAaIliHe I
O0OBSICHEHUS
MPOBOAMMOTO

https://resh.edu.ru/

JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPASOBATEJIbHASA LLUKOJIA N2 618
MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
OUPEKTOP

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)



https://resh.edu.ru/
https://resh.edu.ru/

MTOCTOSIHHOTO TOKA)

SKCIICPpUMCHTA.

HccnenoBarth n8e

3aBUCHMOCTH:
1. CHIIBI TOKAQ,
BbIpa0aThIBaEMO

1 TEHEPATOPOM,
OT BEJIUYHHEI
MOMEHTA CHJIEI,
MIPUII0KEHHOTO
K €ro Baly;
BEIINYUHBI
HaIpsKEHUS,
IMOJaHHOTO Ha
AIEKTPOJBUTATE
JIb, OT YaCTOTHI
€ro BpalieHus 1
MEXaHUYECKOU
Harpy3Kku ero
Baja u
MHTEPIPETUPOB
aThb
MOJTy4YCHHbIE
pe3yNbTaThl.
Hcnonn3oBath
AIEKTPOMOTOD,
1a00paTOPHBIN
HCTOYHHUK
MMUTaHUS,
peocrar,

[NOKYMEHT
L

noanNUCAH SNEKTPOHHOM

NOAMUCHIO

MYJIBTUMETD
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N3ydenune 3aBUCUMOCTH TIepuoa

KOoJIcOaHUI JTUHEHKN Ha

I'apmonunueckue
koseOanus. Mx
KHMHEMaTUYECKOE,
JTUHAMHAYECKOE U
SHEPTreTHYECKOe
onucanue. [lepron n

OnepupoBaTh
HOHSATUSIMH:
rapMOHHUYECKHE
Koje0aHus, Iepuo u
4yacToTa KoJIeOaHU.
YMeTh 3anuchiBaTh U
UHTEPIPETHPOBATH
ypaBHEHHE
TapMOHHYECKHIX
KoJe0aHuM, MPUMEHSATh
3aKOH COXpPaHEHUS
SHEPTHHU IS
K0J1e0aTeIbHbBIX
MPOLIECCOB, COOUPAThH

= 2 N https://resh.edu.ru/
IUJTUHIPUIECKON MOBEPXHOCTH OT 4acToTa KoJIeOaHUMH. AKCTIEPUMEHTAIIbHYIO
paanyca ee KpUBU3HBI (ITPAKTUKYM) [Tepuoa mabIx YCTaHOBKY, OOBSCHATH
CBOOOIHBIX pOJIb MAJIOCTH
KoJIeOaHUid aMILTUTY Il KOJICOAHHIA.
MaTeMaTH4YECKOro [TpuBOIUTH IPUMEPHI
MasTHHKA KoJiebaTeIbHBIX
MIPOIIECCOB.
dopmynupoBaTh
TUIIOTE3Y O XapakTepe
3aBHCHMOCTH TIepHO/Ia
KoJieOaHMi TUHENKHU Ha
AJTUHIPUYCCKOM
MOBEPXHOCTHU OT
paanyca ee KpUBU3HBI.
N3yuenue 3aBUCUMOCTH 2 ITonsarue o YMeTh 0OOBSICHATD https://resh.edu.ru/
aMILIATY bl KOJIeOaHni [IOKYMEHT| MOAMMCAH 3NEKTPOHHON NoARANAEFOILAX 3aTyxaromue
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MPYKUHHOTO MasiTHUKA OT BPEMEHU KOJICOAHUSX. K0J1e0aTeIbHbIE
(mpakTUKyM) IIPOLIECCHI C NO3ULIUN
3aKOHA U3MEHEHUS
MEXaHU4ECKOMN JHEPIrumy,
cobuparb
AKCIEPHUMEHTAIbHYIO
ycTaHOBKY. [IpuBOIUTH
PUMEPHI 3aTYXaIOINUX
K0JIe0aTeNbHbIX
IIPOLIECCOB.
dopmynupoBaTh
TUIIOTE3Y O XapakTepe
3aBHCHUMOCTH
aMIUTMTY/AbI KoJieOaHU
HPYKUHHOTO MasiTHUKA
OT BPEMEHU NpU
HAJIMYUHU 3aTyXaHUs.
CtpouTts rpaduk
3aBUCUMOCTH
aMIUTUTY b
3aTyXawoluX KoneoaHun
MasiTHUKA BPEMEHU U
JMHEapU30BbIBATh 3TY
3aBHCHUMOCTb (C y4ETOM
a0COTIOTHBIX

MO PEITHOCTEN
U3MepSIEeMBIX
(bU3nUECKUX BETUUYMH).

W3mepenune akTUBHOTO U [lepemenHsbli TOK. OnepupoBaTh

2 https://resh.edu.ru/
PEAKTUBHOTO COTPOTUBIEHHH 101y MEHT MOAMACAH SMEKTPOHHO noﬁhMéE%HTyﬂHoe u [IOHATUSMU:
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KaTYILK{ UHTYKTUBHOCTU
(mpakTUKyM)

JICACTBYIOLIEE
3HAUEHUE CUJIbI TOKA
Y HaIPSHKEHUSL.
CunycouabHbBIN
IIEPEMEHHBIN TOK.
Pesucrop,
KOHJIEHCATOp U
KaTyIIKa
WHIYKTUBHOCTH B
nenu
CUHYCOUAJILHOTO
MEPEMEHHOTO TOKA.
AKTHBHOE 1
peakTHUBHOE
(emMKOCTHOE M
WHIYKTUBHOEC)
COTIPOTHBIICHHE

MIEPEMEHHBIN TOK,
aMILTUTYIHOE U
JICHCTBYIOLIEE 3HAYEHUE
CHUJIBI TOKA U
HaIpsKEHUS,
CHHYCOUJIaJIbHbIN
MEPEMEHHBIN TOK,
aKTUBHOE, PEaKTHBHOE,
€MKOCTHOE 1
WHIYKTUBHOE
COIPOTHUBJICHHE. Y METH
OOBSICHATE MTOBEAEHUE
pe3ucropa,
KOHJIEHCAaTOpa U
KaTYIIKA
WHIYKTUBHOCTH,
BKJIFOYEHHBIX B LIETIb
CUHYCOMIAJILHOTO
MIEPEMEHHOTO TOKa,
coouparhb
3IEKTPUYECKYIO LIENb
(mocnenoBaTENbHO
COCIMHEHHBIE PE3UCTOP
Y KaTyIlIKa
WHIYKTUBHOCTH,
MOJKIOYEHHBIE K
TEHEPaTopy).

Beenenue B SKCIICPUMCHTAJIbHYIO

aKyCTUKY (JIEKLIH)

1

Mexannueckue
BOJIHBI, YCIIOBUS UX

OnepupoBaTh
HOHSATUSMHU:

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

noRASHROCTPaHEHHS!.
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[Tonepeunsie u
IIPOJIOJIbHBIE BOJIHBI.
ITepuon, yacrora,
CKOPOCTh
pacnpocTpaHeHus u
JUIHA BOJIHBI.
Otpaxenue,
peroMIIEHHE,
uHTephEepeHITUS U
JTUPPaKIKs BOJH.
3BYK KaKk
MeXaHW4ecKasi BOJIHA.
CkopocTh 3ByKa.
I'poMKkoCTB 3BYKA.
BricoTa TOHa.
O6eprtonsl. TemOp

3BYyKa

IepUOoJ], 4YacToTa,
CKOPOCTh
pacnpocTpaHeHus U
JUIMHA BOJIHBI,
OTpaxXeHHE,
IIPEIOMIIEHUE,
uHTepdepeHus U
nudpakiys BOJIHBI,
3BYK, CKOPOCTb,
TPOMKOCTb, BHICOTA
TOHA, 00EPTOH U TeMOp
3ByKa. YMETh OOBSACHSITH
paznuuue Mexay
MOTIEPEYHBIMU U
MPOJOJIBLHBIMU BOJTHAMHU.

10

OcunnnorpaMMa U CIICKTP I'NIaCHBIX

3BYKOB (ITPaKTHKYM)

Ilepuon, yacToTa,
CKOpPOCTh
pacrpocTpaHeHus u
JUIMHA BOJIHBI.
CkopocTb 3ByKa.
I'pomKkocCTS 3BYKA.
BeicoTa TOHA.
Ob6epronsl. TemOp
3ByKa. CeKTp 3ByKa

[IpumensTy ais
MOJTy4YEHUS
OCIIIJIOTPaMM U
CIEKTPOB 3BYKOB
MepCOHAIIbHBIN
KOMIIBIOTEP C
MHUKPO()OHOM WM
cMapThoH ¢
MpeyCTaHOBICHHBIM
POrPaMMHBIM
o0ecrieueHUEM.
dopmynupoBaThb

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

MOAMNCHIO

TUIIOTE3Y O XapakTepe
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OCIIIIJIOTPAMM U
CIEKTPOB Pa3IUYHBIX
3BYyKOB. MccnenoBarh
OCIMJIJIOTPAMMEI |
CIIEKTPBI PA3TMIHBIX
TJIACHBIX 3BYKOB
OJIM3KHUX YaCTOT U
UHTEPIPETHPOBATH 3TH
OCIMJIJIOTPAMMEI |
cnekTpsl. OnpenensrTsb
0 OCITMJIIOTPAMMaM 1
CIIEKTPaM aMILTUTYIBI
3BYKOBBIX BOJIH,
YaCTOTHI UX TOHOB U
00epTOHOB, OIICHUBATh
a0COJIFOTHBIE U
OTHOCUTEJIbHEIE
MOTPEITHOCTH
HU3MEPEHHBIX
(U3UYECKUX BEIIMYUH

11

Crosurie MEXaHUYECKUE BOJIHBI
(Jtextmst)

Crostuas
MeXaHH4YecKasi BOJIHA
KaK CyMMa JIByX
BOJIH, OETYIIUX B
IPOTUBOIOJIOKHBIX
HalpaBJICHUSX.
[Tonepeunsie u
IIPOJIOJIBHBIE CTOSIYNE
BOJIHBL. [lepuop,

OnepupoBaTh
MOHITHSIMH: CTOSTYAS
BOJIHA, y3€J U IIYYHOCTh
CTOSYEl BOJIHEI,
OCHOBHOM TOH U
00epToH cTosueit
3BYKOBOU BOJIHBI. YMETH
OOBSCHATD YCIOBHS
00pa3oBaHUs CTOSYNX

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

noHAsERTa, CKOPOCTH

3BYKOBBLIX BOJIH B

JVPEKTOP
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pacrpocTpaHeHus u
JUIMHA CTOSIYEH
BOJIHBI. ¥Y3JIbI U
IIy4HOCTU. BiusiHue
TrpaHUL OJTHOMEPHOU
cpebl Ha
dbopmupoBaHue
CTOSTYMX BOJIH.
Pe3onaropsi ¢
OTKPBITHIMU U
3aKPBITHIMUA KOHITAMH.
Ycenosust
00pa3oBaHUs CTOSTIUX
3BYKOBBIX BOJIH B
Ppa3JInYHBIX
pe3oHaropax.
OCHOBHOU TOH U
00epTOHBI CTOSTYCH
3BYKOBOM BOJIHBI

Pa3IUYHbIX
pe3oHaTopax, HPUHLIHKI
JICHCTBUS KaMEPTOHA.
3HaTh BUJIbl TPAHUYHBIX
yCIIOBHIA, GOpMYITY,
CBA3BIBAIOIIYIO YAaCTOThI
OCHOBHBIX TOHOB U
00€pTOHOB C IJTUHOM
pe3oHaTopa u
CKOPOCTBIO 3BYKa.
[IpuBOUTH IPUMEPHI
3BYKOBBIX PE30HATOPOB.

12

N3ydenue criektpa 3ByKa
JTUHEIHOTO pe3oHaTopa

(mpakTUKyM)

OCHOBHO# TOH U
00epTOHBI CTOSTYCH
3BYKOBOM BOJIHBI

OnepupoBaTh
MOHITUSIMH: OCHOBHOM
TOH ¥ 00EPTOHBI
CTOsIYEH BOJIHBI, TEMOP
3ByKa, CIIEKTpP 3BYKa.
YMeTh OOBICHATH, Kakast
uHpopManus
COJICPKUTCS CIEKTpe
3BYKOBOU BOJIHBI,

https://resh.edu.ru/
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ycTaHOBKY. [IpuBouThH
IIPUMEPBI TUHEHHBIX
3BYKOBBIX PE30HATOPOB.
IIpumensars pis
MOJIy4EHUS 3BYKOB
CaMOJEIIbHBIN
aKyCTUYECKHI
pe3oHaTop (mpoOupKy,
YaCTUYHO 3alI0JTHEHHYIO
BOJIOM), a JJis
MOJIy4EHUS CIIEKTPOB
3BYKOB — IIEPCOHAIbHBIN
KOMIIBIOTED C
MUKpPO(HOHOM WIIN
cMapThoH ¢
IIPEAYCTaHOBIICHHBIM
IIPOrpaMMHBIM
obecreyeHneM.
dopmynupoBaTh
TUIIOTE3Y O XapaKTepe
3aBUCUMOCTEHN 4aCTOThI
OCHOBHOT'O TOHA U
nepBoro 06epToHa
3BYKOBOM BOJIHBI OT
JUIMHBI PE30HATOPA.

13

I/I3MepeHHe IIoKa3aTeia

MpCIOMIICHUSA HJ'IOCKOH&p&JIJICJII:HOﬁ

TUTACTUHBI (TPAKTUKYM)

JIyu cBera.
Otpaxkenue cBera.
3aKOHBI OTPaKEHHUS
ceera. [Ipenomiienue

OnepupoBaTh
HOHATHUSMHU: JTy4 CBETa,
OTpa’keHHE CBETa,
IpeIoMIIEHUE CBETA,

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

nofiBsdf 3AKOHbI

a0COJIFOTHBII U
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MPETOMIICHUS CBETA.
AOCOIIOTHEIN
IoKa3arelb
MIPEITOMIICHUS.
OTHOCUTENBHBIN
IoKa3arelb
IPEITOMITCHUS

OTHOCHUTEIIbHBIN
[10Ka3aTesb
MpEIOMIIEHUS. Y METh
dbopmyIpoBaTh 3aKOHBI
OTpPaXXECHHUsI CBETA,
3aKOHBI IIPETOMIICHUS
cBeTa, coonparh
AKCIEPUMEHTATbHYIO
ycTaHoBKY. [IpuBoauTh
MpUMEPBI ONTHYECKUX
SABJICHUH, B KOTOPBIX
HaAOJIOMAFOTCA ABJICHUSA
OTpaXeHUs U
MPEIOMIICHUS CBETA.
[IpuMeHsATh 3aKOHBI
MPEIOMIICHUS CBETA.
CtpouTh X011 Jy4yen npu
MPEIOMIIEHUU CBETA Ha

14

I/ISMepeHI/Ie IIOKa3aTcJia
IPpCIIOMIICHUS ITPU3MBI 110

MHUHUMAJIBHOMY YTI'J1Y OTKJIOHCHUA

Ja3epHOro Jyda (IPaKTHKYM)

MOBEPXHOCTH.
[Ipenominenue cBera. OnepupoBaTh
3aKOHbI NPEJIOMIICHUS | TOHITUSIMHU:

cBeTa. AOCOTIOTHBIN
rmokasarellb
MPEIOMIICHUS.
OTHOCHUTEILHBIN
MOKa3aTelb
MPEIOMIIEHUSI.
[Ipusma.
[Ipenomisgromuii yroi

IIPEJIOMIICHUE CBETA,
a0COTIOTHBIN U
OTHOCHUTEJIBHBIN
[I0Ka3aTesb
IIPEIOMIIEHUS,
IIPETOMIISIOIUN YTroJl
IIPU3MBIL. YMETh
paccuuThIBaTh

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

noHKEY B!

MUHHUMAaJIbHBIN yroJi

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP
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(MSK)
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OTKJIOHEHUS JIyya
TPEYroJIbHOU
PaBHOCTOPOHHEH
npuU3MoH, coOupars
AKCIEPHUMEHTAIbHYIO
ycTaHOBKY. [IpuBoauTh
PUMEPBI ONTHYECKUX
puOOPOB, B KOTOPHIX
PUMEHSIOTCS
MIPEJOMIISIOIINE
MIPU3MBI.

15

[Ipumenenue 3¢pdexra mosHOTO
BHYTPEHHETO OTPAKEHHS B
M3MEPCHUX (JICKIIHS)

[TonHoe BHyTpeHHEE
OTpaxKeHHUE.
[IpenenbHbIl yroa
MOJIHOTO
BHYTPEHHETO
OTpaXKECHUS

OnepupoBatb
MOHITHSIMH: TIOJTHOE
BHYTPEHHEE OTpPaKEHUE,
MpEeaEIbHBINA YO
MOJIHOTO BHYTPEHHETO
OTpaxkeHus. Y METh
bopMyIMpoBaTh
yCIOBUE BO3HUKHOBEHHS
MOJIHOTO BHYTPEHHETO
OTpa)k€HHus. 3HATh
dopmyy,
CBS3BIBAIOIIYIO YTOJI
MOJIHOTO BHYTPEHHETO
OTpaXXEHHUS C
a0COTIOTHBIMH
MoKazaTeasiMu
MIPEJIOMIICHUS Cpe.
[TpuBOIUTH IPUMEPHI

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

MOAMNCHIO

NPUPOIHBIX SBICHUHN U

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,
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(MSK)
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TEXHUYECKUX YCTPOMUCTB,
B KOTOPBIX HaOmo1aercs
(mpuMeHsieTcs) sBJICHUE
[IOJIHOTO BHYTPEHHETO
oTpaxeHus. Pemarp
3a/1a4M Ha MOJIHOE
BHYTpPEHHEE OTpa’keHUE

16

N3mepenne nokaszarens

IpEIOMIICHUS IIPU3MbI C IIOMOIIBIO

Ha6.]'IIOI[eHI/ISI yriia ImoJIHoIro

BHYTPEHHETO OTPaKEHHS
(TIpaKTUKYM)

ITonHOE BHYTpEeHHEE
OTpa)KeHHUE.
[IpenenbHbIi yroa
MOJIHOTO
BHYTPEHHETO
OTpaXKEHUS

OnepupoBaTh
MOHSTUSIMU:
MpEJIOMJICHUE CBETA,
aOCOJTIOTHBIN 1
OTHOCHUTEIbHBIN
MoKa3aTeib
MIPEIOMIICHUS,
MPETOMIISTIOIINHN yrol
MIPU3MBI, TIOJTHOE
BHYTPEHHEE OTpa)KCHUE,
MpeJeIbHbBINA YO
MIOJIHOT'O BHYTPEHHETO
OTpaxkeHus. Y METh
paccuUMTHIBATh YIroJl
MIOJIHOTO BHYTPEHHETO
OTpaxxeHusl, coOuparthb
3KCIIEPUMEHTAIIbHYIO
ycTaHoBKY. [IpuBoauTh
MIpUMEPBI ONTUYECKUX
npuOOpPOB, B KOTOPBIX
MPUMEHSIOTCS
MPEJIOMIISIOIINE TPU3MBI

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

MOAMNCHIO

" UCTIOJIB3YCTCA SABJICHUC

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP

16.10.25 15:54
(MSK)
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IIOJIHOTO BHYTPEHHETO
otpaxeHus. CTpouthb
XOJ1 JIy4a B TPEYrOJIbHOU
IpU3ME C y4eTOM
BO3MO’KHOT'O TIOJTHOTO
BHYTPEHHETO OTPaKEHUS
nyda. [IpumenaTs
3aKOHBI IPETOMIICHUS
CBETa

[TpoBepka GpopmMyabl TOHKOM JTUH3BI

CoOwuparorue JHH3HI.

Tonkas nuH3Aa.
DoxkycHOE
paccTtosiHue u
onTUYecKas cuiia

OnepupoBaTh
MTOHATHSIMHA: JIMH34,
TOHKas JINH3a,
cobuparomast JIMH3a,
rjIaBHas ¥ moOo4Hast

17 C TIOMOIIIBIO METO/1a TTapajiakca, TOHKOMW JIMH3HI. OTITHYECKast OCh, (hOKYC, https://resh.edu.ru/
MIPUMEHEHHOTO JJIsl OTIpEAETICHHUS 3aBUCHUMOCTh boKycHOE paccTOsIHUE,
dbokycHOTO (dhokampHas MIIOCKOCTH,
paccTosiHUs TOHKON ONTUYECKAs CHIIA,
chepuuecKoi JIMH3bI nomnepeyHoe
OT €€ TeOMeTpUun yBEJIUYEHHE,
PacceuBaromue [IpuBOAUTH TIPUMEPHI
nuH3bl. ToHKas ONTUYECKUX MTPUOOPOB,
nuH3a. DokycHoe B KOTOPBIX
paccTosiHue u MPUMEHSIIOTCS
N3mepenue GoKyCHOTO pacCTOSHUS
18 OIITHUYECKas Cuiia paccenBaroNIue JUH3bI U https://resh.edu.ru/

pacceuBaromIei TUH3bI (TPAKTHKYM )

TOHKOMW JINH3BI.
®dopmyia TOHKOU
JIUH3BL X0J Jyy4a,
MIPOLLIEIIETO JIUH3Y

CUCTEMBI JIMH3.
[TpumensaTs Gopmyny
TOHKOM JINH3BI CITy4yast
paccenBaroIlel JTUH3BI.

JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEQHSAS OBLLLEEOBPASOBATEJIbHASA LLUKOJIA N2 618
MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
OUPEKTOP

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)
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noa nmpou3BOJIbHBIM
YIJIOM K €€ TJ1aBHOU
OITUYECKON OCH

Crpoutb X0/ pa3InyHbIX
JIy4eil B TOHKOM
paccenBaronIE JMH3E,
M300paKEHHUE TOYKU U
OTpe3Ka NMPsIMOM B
cOOMpaIINX U
paccenBaroNINX JUH3aX
U UX CHCTEeMaXx.
HccnenoBate xo1 Jydeit
4yepe3 pacCcerBaIOIIYIO
JWH3Y, a TAKXKE B
CHCTEME, COCTOSIIEH U3
cobuparomen u
paccenBaronIen JTMH3
IPU UX Pa3InIHOM
B3alMHOM
pPacmoJIoKEeHUU U
UHTEPIPETUPOBATH
MOJIy4YeHHbIE
pE3yIbTaThI.

19

OnpeneneHI/Ie JJIMHBI BOJIHBI

JIA3€PpHOI'0 U3JIy4YCHU C IIOMOLIBIO 2

cxembl FOHTa (IpakTUKyM)

HNuTtepdepenius
ceeta. KorepeHTHbIe
HWCTOYHUKU. Y CJIOBUS
HaOJIFOIEHUS
MaKCUMYMOB U
MUHUMYMOB B
uHTep(EepEeHITNOHHO M
KapTHHE OT JABYX
KOT'€PEHTHBIX

[TpuBOAUTE TIPUMEPHI
NPUPOIHBIX SIBJICHUHN U
TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX HaOIIOIaeTCs
(mpuMeHsieTCs) IBJICHUE
UHTEpEpEHIIHH.
[TpuMeHsITh ycrnoBuUs
HaOIIOACHUSA
MaKCHMYMOB H

https://resh.edu.ru/

[IOKYMEHT|MOAMMCAH SMEKTPOHHON MoKtk RIAHUKOB

MHWHUMYMOB B

rOCYAAPCTBEHHOE BIHOAXXETHOE OBLLEOBPA30OBATEJIbHOE
YYPEXXAEHUE CPE[AHAS OBLLEOBPA30BATEJIbHAS LLUKOJIA N2 618

16.10.25 15:54 Ceptudmkar 62623732F1CACF796C68B1C0424F4F5A

(MSK)

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP
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uHTepPEepEHITMOHHO I
kaptuHe. CTpOUTh X0/
«Iy4en» U MOKa3bIBaTh
Ha HEl Pa3HOCTh X0Ja B
uHTephEepPEHITMOHHO T
cxeme HOHra.
dopmynupoBaTh
TUTIOTE3Y O BUJIE
uHTEephHEePEHITMOHHON
KapTUHBI TIPU
Ppa3IUYHBIX
TeOMETPHIECKUX
napameTpax CXeMbI
Onra

20

W3yueHne cnekTpa cBera
Pa3IMYHBIX UCTOYHHUKOB C
MOMOIIBIO TUPPAKITUOHHON
peueTky (MPaKTUKyM)

Judpakuus cBeta.
Hudpakunonnas
peuierka. YciaoBue
HAOJIOICHUS TTIaBHBIX
MaKCHMYMOB MpHU
naJIcHuu

[IpuBOAUTH TIPUMEPHI
JIMHENYAaTHIX,
M0JIOCATHIX U CIUIOIIHBIX
CIEKTPOB U3JIy4eHUS,
TEXHUYECKUX YCTPOMCTB,
B KOTOPBIX
MPUMEHSIIOTCS
U3ITYyUYCHHUS C
pa3IMYHBIMU BHIAMU

https://resh.edu.ru/

MOHOXPOMAaTHUYECKOrO | CHeKTpoB. [IpuMeHsATH
CBETa Ha yCIIOBHSI HAOMIOCHUS
T (QPaKIMOHHYIO TJIaBHBIX
pELIETKY. TP PaKIIMOHHBIX
MaKCHMYMOB IIpU
naJcHuN
[LOKYMEHT| TOAMMCAH 3/IEKTPOHHOM MOAMMCHIO MOHOXPOMAaTHICCKOTO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

JVPEKTOP
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CBETa Ha
T (QPaKIIIOHHYIO
petietky. CTpoUTh X014
«Iyden» Ipu ux
HOPMaJIbHOM MaJEHUU
Ha TUPPaKINOHHYIO
pelIeTKy U OKa3bIBaTh
Ha HEl pa3HOCTh XO[a.

21

Hccnenosanue 3aBUCUMOCTH
MHTEHCHUBHOCTH CBEUECHUS
CBETOMOJIa OT CHUJIBI
MPOTEKAIOIIETO Yepe3 HEro TOKa

(TIpaKTUKYM)

Caeroamon,
UHTEHCUBHOCTh
U3IIy49eHus1, GPOTOH,
JNEKTPOH

OnepupoBaTh
MOHSTUSMU: CBETOIUO,
p-N-iepexo 1, IAEKTPOH,
JbIpKa, (POTOH,
WHTEHCHUBHOCTD
W3JIy4YEHUs. Y METh
OOBSICHAITH B
YIPOILIEHHOM BUJE
MPUHIIMI ACHCTBUS
CBETO/AMO0/a, COOUpPATh
3KCIIEPUMEHTAIIBHYIO
ycTaHoBKY. [IpuBoauTh
IIpUMEpPBI IPUMEHEHUS
CBETO/IMOJIOB B OBITY U B
TEXHUKE.
DopmynupoBaTh
TUIIOTE3Y O XapaKTepe
3aBUCHMOCTHU
WHTEHCUBHOCTH
M3JIy4E€HHs CBETOAMO/IA
OT CHJIBI IPOTEKAIOIIETO

https://resh.edu.ru/

AOKYMEHT]

NMOAMWCAH SNEKTPOHHOM

MOAMNCHIO

qCepe3 HETO TOKaA.

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,
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Hccnenosats
3aBUCUMOCTh
MHTEHCUBHOCTHU
U3ITy4EHUs CBETOIMO/1A
OT CHJIbI IPOTEKAIOLIETO
yepes HEero Toka u
MHTEPIPETUPOBATH
MOJIy4YEHHbIE
pe3ynbTaThl. CTpOUTH
rpaduk 3aBUCHUMOCTH
MHTEHCUBHOCTHU
U3ITy4EHHS CBETOIMO 1A
OT CHJIbI TPOTEKAIOLIETO
yepe3 Hero Toka

22

Hab6nronenue n3buparenbHOCTH
BHyTpeHHero (oTorddekra K e

Caerommon,
MHTEHCUBHOCTh
U3JIy49eHHs1, POTOH,
3JIEKTPOH. DHEPrus u
UMITYJIbC (POTOHA.
®o1orddeKT. 3aKOHbI

[IpuBOAUTH TIPUMEPHI
MPUMEHEHUS
CBETO/IMOJIOB B OBITY U B
TexHuke. [IpuMeHsTsh
3aKoHBI PoToIPdekTa,
ypaBHEHHE DWHIITEHHA
st hoToddexra,
bopMyny ISl «KKpacHOM

https://resh.edu.ru/

doTosrddexra. TPAHUIIBD)
BOJIHBI CBETa (IIPAKTHKYM)
VYpaBHeHue doTorpdexra.
OWHIITEWHA 15 dopmynrpoBaTh
dotorddexra. TUTNIOTE3Y 00 YCIOBUSIX
«KpacHas rpaHuma BO3HUKHOBEHUS
dororpdexra BHYTPEHHETO
dorosddexra mpu
[OKYMEHT|MOAMMCAH SMEKTPOHHOM MOAMMUCHIO MaJICHAM Ha CBETOAUO

JVPEKTOP

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,

16.10.25 15:54
(MSK)
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CBETOBBIX BOJIH Pa3HOMU
JuHbl. McenenoBaTh
SIBIICHHE BO3HUKHOBEHUS
doToTOKA B
OCBEILaEMOM
CBETOHMO/IC, N3yUHB
3aBHCHMOCTD CHIIBI
dboToTOKA B
OCBEILaEMOM
CBETO/IMO/IE OT
HaINpsHKCHUS Ha IPYroM

CBETOHMO/IE,

OBHIEE KOJIMYECTBO YACOB 110 34

IIPOT'PAMME
JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO
roCYZIAPCTBEHHOE BHO/DKETHOE OBLLIEOEPA3OBATE/IbHOE 16.10.25 15:54  Ceprudvkar 62623732F1CACF796C68B1C0424F4F5A
VUYPEXXEHWE CPE[HSIS1 OGLLEOGPA3OBATE/IbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PANOHA CAHKT-MNETEPBYPrIA, Kyuesa CeetnaHa HukonaesHa,
OUPEKTOP
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne n/m Tema ypoka

KoanyecTBo yacoB

Bcero
MexaHuka 20
MoutekynsipHasi GU3HKa U TEPMOTTHAMHKA 9
DneKTpoJuHAMHUKA 5
OBIHIEE KOJIMYECTBO YACOB 11O ITIPOT'PAMME 34

JVPEKTOP

JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,
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11 KVIACC

KoJsimyecTBo yacoB
Ne i/ Tema ypoka
Bcero
DNeKTpoguHAMUKA 10
Konebanus u BOIHBI 19
KBanrToBas ¢gusuka 5
OBHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 34

JVPEKTOP

JOKYMEHT NOZAMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)XETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXEHVE CPE[HAS OBLLIEOGPA3OBATE/IbHAS LLIKOJIA N2 618
NMPUMOPCKOIO PAMOHA CAHKT-NMETEPBYPIA, Kyuesa CeetnaHa HukonaesHa,
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(MSK)
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