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MNOACHUTEJIBHASA 3AIIMCKA

Hacrosimmas pabodas nporpamma ydyeOHOro kypca «OCHOBBI (PU3MUYECKOIO 3KCIIEPUMEHTa»
(manee - mporpamma) pa3paboTaHa B COOTBETCTBHM C TpeOoBaHUSMHU  (penepanbHOro
rOCyJJapCTBEHHOTO 00pa30BaTENIbHOIO CTAHAAPTA cpelHero oodmero odpazoBanus (fanee - GI'OC
COO) [1, 2] u HampaBieHa Ha OpraHU3alUI0 O0y4eHUs B (PU3MKO-MaTEeMaTHYECKOM IpOQHIe B
COOTBETCTBUM C TpeOoBaHMAMHU (eaepanbHOW 00pa30BaTENbLHOW MPOrpaMMbl CPEAHEro OOLIEero
obpazosanus (POIT COO) [3].

Peannzanus nporpaMMbl MOXKET COAEHCTBOBATH JOCTHKEHUIO 00yUYarOIUMUCS IUIAHUPYEMBIX
pesynbTatoB ocBoeHuss POII COO, pa3BUTHIO JTUYHOCTH OOydYarommxcs, (HOPMUPOBAHHUIO U
YIOBJIETBOPEHUIO MX COLMAIBHO 3HAUYUMBIX MHTEPECOB M IOTPEOHOCTEH, CaMopean3aluu
o0yJaroImuxcs uepe3 ydyacThe BO BHEYPOUYHOW JesTenbHOCTH. OIHOW M3 BO3MOXKHBIX (GOpM
peanu3aiuy IporpamMmsl sIBJIsE€TCs Kpy»KOK. [IporpamMmma MokeT peajin30BbIBaThCS 00pa3oBaTeIbHOM
OpraHM3aluel caMoCTOATEIbHO JUOO Ha OCHOBE B3aUMOJCHCTBHUS C JAPYTMMHU OpraHU3alUsMHy,
OCYILECTBISIOUIMMU 00Pa30BaTENbHYIO JESATEIbHOCTD.

[IporpamMma yuebHOro kypca «OCHOBBI (PM3UUYECKOTO SKCIEPUMEHTa» IpeJHa3HAYeHA IS
peammzanuu B 10-11 kiaccax W HampaBiieHa Ha JIOCTHXKEHHME COOTBETCTBYIOILUX Ppe3yJIbTaToB,
chOopMyJIMPOBaHHBIX B (QenepalibHOi pabodeld mporpamme 1o ydeOHOMY mpeamery «Duszmkay
(yriyOneHHbIH ypOBEHB).

[Tpu n3yueHnn GU3MKK HA YrIIyOJICHHOM YPOBHE pealM3anus dTUX MPUHIUIIOB 0a3upyeTcs
Ha UCIOJIb30BAHUU CAMOCTOSATEIBHOIO YYEHHUUYECKOIO 3KCIIEPUMEHTA, BKJIFOYAIOIIEro, B TOM YHCIIE,
pabotel  ¢u3mveckoro mnpaktukyma. I[lpm sToM mox paboTamMum TpPAaKTUKyMa IOHHUMAETCS
CaMOCTOSITENILHOE HCCIIEI0BaHIE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY CBEPHYTOr0, 000OLIEHHOTO
BHJa 0€3 TOMAroBOi WHCTPYKIMHU. B pe3ynbTare 0OCCIeUYMBACTCS OBIIAJCHHEC OOYYaIOIIHMHECS
YMEHUSMH [IPOBOJIUTH IPSMBbIE U KOCBEHHBIE U3MEPEHMSI, HCCIIEI0BATh B3aUMHbIE 3aBUCMOCTH JIBYX
(GU3NYIECKUX BEIWYHH M OCYIIECTBISATh IOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEII0KEHHBIX THITOTE3.
Bce 310 crnocoGcTByeT NOCTMKEHHIO OAHOM M3 OCHOBHBIX Liesiel M3ydeHUs (PU3MKU Ha YpOBHE
cpenHero o0miero oOpa3oBaHMsI - OBJAJACHHUIO OOYYArOUIUMHUCA METOJaMHU CaMOCTOSTEIBLHOTO
IUIAHUPOBAaHUSI M MpOBeAEHUS (U3NYECKUX OSKCIEPUMEHTOB, aHalu3a M HMHTEpIpeTaliu
nH(pOpMaLINH, ONIPEAETICHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa.

AKTyaJlbHOCTh peEanu3aluy JAaHHOM IPOrpaMMBbl OIPENEISETCS TEM, YTO €€ OCBOCHHE
MO3BOJISIET OOYYAIOLIUMCSI Ha MPAKTUKE O3HAKOMUTHCS C Pa3IMYHBIMU (PU3NYECKUMU SBIICHUSMH,
HKCHEPUMEHTAIbHO U3YyUUTh DPA3IUYHble (U3MUECKHUE 3aKOHOMEPHOCTH, YIIyOUTh CBOM
TEOPETUYECKHUE 3HAHUS, Pa3BUTh UMEIOLIUECS U TPUOOPECTH HOBBIE MPAKTUUYECKHE YMEHUS U HaBBIKU
B 00JacTH IUIAHUPOBAHUSA, MOJATOTOBKH, MPOBEJIEHHs, aHAIN3a W HUHTEpHpeTaluu (U3NYECKOro
AKCIIEPUMEHTA.

ITporpamma gaer 00y4aromUMCsi BO3MOKHOCTh MPUOOPECTH MPAKTUYECKUNA OIBIT PabOTHI €
1a00paTopHBIM  000PYJOBAaHMEM, OBJAJE€Th KOHKPETHBIMM IPHUEMaMHU  HCCIEI0BaTENIbCKON
NeSITeNbHOCTH HAYMHAIOLIEro (U3MKa-3KCIEpUMEHTaTopa, Cc(HOpMUPOBaTH HAaBBIKM  OLEHKH
MOTPEIIHOCTEN pe3yNbTaToOB M3MEpeHUs (U3NYEeCKUX BeNW4yuH. Peanmuzainus mporpaMMbl cO3/aeT
ycnoBus i (opMupoBaHMs y 0OydyarOIIMXCsl HECTaHAAPTHOIO KPEaTHMBHOI'O MBINUICHUS,
COJICHICTBYET Pa3BUTUIO MHJMBUIYAJIbHOCTU CYKIEHUH, (OPMUPOBAHUIO KYJIbTYPhl 0OOCHOBAHMS
COOCTBEHHOT'O MHEHHMSI U CBOOO/IBI €T0 BBIPAXKECHUSI.

[IporpaMmma MoxeT ObITh BocTpeOOBaHa OOY4YaIOIIMMUCS, KOTOpPhIE HMMEIOT HMHTEpPEC H
MOTHBAIlMI0 K YIIIyOJEHHOMY H3y4YeHHMIO (DU3MKM W MaTeMaTHKH, TOTOBATCA K YYacTHIO B
OJIUMITNA/IAX IIKOJBbHUKOB MO (PU3HKE, B paMKax KOTOPBIX MIPEIyCMOTPEH NMPAKTUYECKUH TYP.

[Iporpamma mpecienyer He TOJNbKO oOpa3oBaTelbHbIE, HO W BOCHUTATENbHbIE LEJH,
MTOCKOJIBKY COOTBETCTBYET HJI€€ SKOJIOTM3allMU U HJee MPUKIAAHON HAMpaBIEHHOCTHU, KOTOPHIE, B
qucye JpyTruX Uie, MoJa0KeHbl B OCHOBY Kypca (pHU3UKH, n3ydyaemoro Ha ctynenu COO.

BapuanTtsl peanusauuu nporpaMmmbl 4 GopMbl IPOBEIeHUS 3AHATHI

Peanuzanus mporpamMMbl IpeAroiaraeT CoueTaHWe pasInYHbIX (PopM TpymnmoBoil paboTbl
(cimymianue JIeKIHM, AUCKYCCHsl, MOHTaX 3KCIIEPUMEHTAIbHBIX YCTAaHOBOK, MPOBEACHNE (PU3HUECKUX
U3MEpPEeHUN TMOoJA pPYKOBOJCTBOM MpemnojaBareNs) M HHIAUBHIYaJbHOH paboThl (BBIMOJIHEHUE



CaMOCTOSITENIbHBIX PAa0OT M paboT MpaKTHKyMmMa, OOpabOTKa W MHTEpIpETalys pe3yiIbTaToB
¢busznueckux wusMepenuit). Hcmonb3oBanue Takux ¢GopM pabOThl TOMOTaeT pa3BUBATh Y
00y4YaroImuxcs, ¢ OTHOM CTOPOHBI, HABBIKY BOCTIPUATHSI HOBOM HH(OPMAITNH IPH PA3IUIHBIX (hopMax
ee MoJjau, a ¢ JIPYyroil CTOPOHBI - AKTUBHOCTh, CAMOCTOSITEILHOCTh ¥ TBOpUYECKOE Havano. B nenom
peain3anys JaHHOM MTPOrpaMMbl J0KHA MOJIO0XKUTENIBHO CKa3bIBAThCA KAaK HA aKTyalu3aluy 3HaHUMH,
YMEHUII U HaBBIKOB OOYy4aloOUIMXCAd B paMKax HX MpeAnpoecCHOHAIbHON TEXHOJIOTHYeCKON
(MHXXEHEepPHOH ) MOATOTOBKH, TaK M HA COL[MAILHOM ()OPMHUPOBAHUH JIMYHOCTH 00YUAIOIIUXCS.

[IporpamMma kypca paccuutaHa Ha 68 4acoB, B paMKax KOTOPBIX IMPEIyCMOTPEHBI TaKHe
¢dopmbl paboOT, Kak JEKIHH, CaMOCTOSATENIbHBIE pPAa0OTBI M pabOThl MpakTHKyma. B xoxe
CaMOCTOSITENIbHBIX paboT 00yUaronrecs moi KOHTPOJIEM MPENoaBaTelis 3aKPeIUIsIOT HOBbIE 3HAHUS,
OTpalaThIBAIOT OINpENEeICHHbIE YMEHHS M HaBbIKM. PaboThl MNpakTHKyMa IOJpa3yMeBaioT
CaMOCTOSITENIbHOE pelIeHre O0y4YarolUMUCS SKCIIEPUMEHTANbHBIX (usnmueckux 3anad. Temaruka
paboT mpakTHKyMa H TOPSIIOK HMX CIEIOBAaHHS COOTBETCTBYIOT CTPYKTYpPE TEMaTHYECKOTrO
IwlaHupoBaHus  (QenepanpHoil paboueld mnporpamMmbel Mo ydyeOHOMy mpeamery «Dusnka»
(yrmyOueHHBIH YPOBEHB).

[IporpamMma paccunTana Ha peaqu3aluio B Te4eHHe ABYyX jeT ooydyenus B 10-11 kimaccax npu
MIPOBEACHUH 3aHATUHN OMH pa3 B HeNeto 00beMoM 1 yac kaxoe. [1o ycMOTpeHHIo yUuTels mopsIoK
CJIETOBAHMSI 3aHATHI MOXKET ObITh U3MEHEH, @ HEKOTOPbIE MOTYT ObITh HCKIIFOUEHBI.

JlomyckaeTcsi peanu3anys 4acTH IPOTPaMMbl B TEUEHUE OJHOrO y4eOHOro roja - Juis
oOyuatoruxcst Toabko 10-ro wnu tonbko 11-ro kmacca. OgHako B 3TOM ciiydae Ipu pabote C
oOyuaromumucst 11-ro Kimacca peKOMEHIyeTCsi HauyWHATh H3JI0KEHHE Y4eOHOro marepuana c
MIPOBEJICHUS 3aHATUI, HAITPABIEHHBIX HA OCBOCHHE 00YYaIOIIUMUCA OCHOBHBIX IIPUEMOB U METOJIOB
00pabOTKM pe3ynbTaToB (PU3UYECKMX W3MEPEHHH ¥ OICHKH IMOTpemHocTeid. Jlns  3roro
pexomenayetcs: 1) nmpoectu B kiacce 3aHatus Ne 1, Ne 3 u Ne 5 u3 mporpammsl 10-ro kmacca; 2)
3aJ1aTh Ha J10M BbinoaHeHue 3aganuii Ne 2, Ne 4 u Ne 6 u3 nporpammsl 10-ro knacca; 3) B nanbHeieM
cienoBath nporpamme 11-ro kiacca, HCKJIIOUMB U3 HEE, 10 YCMOTPEHHUIO YUUTENs], KaKHe-Tn00 Tpu
3aHsTus (Hanpumep, Ne 16, Ne 17, Ne 18).

Bo3MoskHO Taxke ocBoeHne obydaronumucs 11-ro kinacca moJHON MporpaMMbl IPH yCIOBUU
MIPOBEJICHUS 3aHATUH JIBa pa3a B HEEI0 00beMOM 2 yaca KaxJIoe.

Psan pabot mpakTukyma (Ha yCMOTpPEHHUE YUUTENs) MOXKET ObITh 33/1aH 00y4alomuMcs Ha JIOM
JUISL CaMOCTOSITEIBHOTO BBITIOJHEHUS C MOCJIEAYIOIIUM KOHTPOJEM U 00CYK/IEHHEM IOJyUYEHHBIX
pE3yJIbTATOB.

B3aumocss3sb ¢ genepanbHoil padoueil mporpaMMoii BoCmUTAHUS

IIporpamma paspaGoTaHa ¢ ydyeToM peKOMeHIanuil ¢enepanbHOl paboueil Mmporpammbl
BocnuTaHMus. B  dYacTHOCcTM, OHa y4YUTBHIBa€T IICHUXOJIOrO-TIEAArOTMYECKUe OCOOEHHOCTHU
COOTBETCTBYIOIIEH BO3pACTHON KaTErOpuH 00y4aroLIHXCs.

[IporpaMMa COOTBETCTBYET TaKMM LEISIM BOCHHUTAHHUS OOYy4aloOLIUXCs, Kak pa3BUTHE
JUYHOCTH, CO3JJaHHUE YCIIOBUM JJI1 CAMOONIPEEIICHNS U COLMAIN3ALIH.

[IporpaMMa coAeiCTBYeT peUIeHHIO CIEAYIOIUX 3aJad BOCHHUTAHHUA OOy4YarolIUXCs:
YCBOCHHME 3HAHHM, HOPM, JyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH, TpaauLui, KOTOpbIE BHIPabOTAO
poccuiickoe 001iecTBo; (GOPMUPOBAHUE W PA3BUTHE JUYHOCTHBIX OTHOLIEHUH K 3TUM HOpMawm,
LHEHHOCTSIM; NpUOOpEeTeHHEe COOTBETCTBYIOLIETO ATHM HOpPMaM, LEHHOCTSM, TPaJAULUSAM
COLIMOKYJIbTYPHOT'O OTBITa MOBEACHMS, OOLIECHUS, MEXKIMUYHOCTHBIX U COLMAJIBHBIX OTHOILIEHUH,
IIPUMEHEHHsI  TIOJIYYEHHBIX  3HAHWM; JIOCTH)KEHUE JIMYHOCTHBIX  PE3yJbTAaTOB  OCBOCHMS
o01eobpaszoBarenbHON porpammel 1o ¢usuke B coorBeTcTBHH ¢ PI'OC COO.

IIporpaMMa COOTBETCTBYET CIIEIYIOIIMM OCHOBHBIM HAIPABJICHHUSIM BOCIIUTaHUS.

1) TpynoBoe BocnuTaHUE - BOCHUTAHUE YBAXKEHUSA K TPYAY, TPYASIIMMCS, pe3ysbTaTam
TpyJa (CBOEro M JIPYTUX JIto/Iel), OpUEHTALINsI Ha TPYIOBYIO AESITEIbHOCTD, [TOJIy4eHUe rpodeccuu,
JUYHOCTHOE CaMOBBIPAKEHUE B IPOJYKTUBHOM, HPABCTBEHHO JOCTOWHOM TPYJ€ B POCCHHCKOM
o011ecTBe, TOCTHKEHUE BBIAIOIINXCS Pe3yIbTaToOB B podeccnoHanbHo AestenbHoCcTU. LleneBbiMu
OPUEHTUPAMU  SBJISIOTCA:  (OPMUPOBAHME  OCO3HAHHOW  TOTOBHOCTH K MOJYYCHHIO
npodeccnoHanTbHOT0 00pa3oBaHMsl, HEIPEPHIBHOMY 00pa30BaHUIO B TEUEHHUE KM3HU KaK YCJIOBHIO
yCIIEMIHOM Mpo(ecCHOHANBHOM M OOLIECTBEHHOW JESITEIbHOCTH; IOHMMaHHE CIEeHUpUKI



camMo00pazoBaHUs u npogeccuoHaTbHON CaMOIIOATOTOBKH B UH(POPMALIMOHHOM
BBICOKOTEXHOJIOTUIECKOM OOIIECTBE, TOTOBHOCTH YUUTHCS U TPYIUTHCSA B COBPEMEHHOM OOILECTBE;
OpPHEHTUPOBAHHOCTHh Ha OCO3HAHHBIN BBIOOP cepbl NpodecCHOHATHLHON TPYAOBOM IEATEILHOCTH B
POCCHHCKOM O0OIIeCTBE € YYETOM JIMYHBIX JKM3HEHHBIX IUIAHOB, MOTPEOHOCTEH CBOEH CeMbH,
o01ecTna.

2) DKOJOTHYEeCKOe  BOCIMUTaHUE -  (OPMUPOBAHHUE  OKOJOTHYECKOW  KYJIBTYpHI,
OTBETCTBEHHOT'0, OEPEXHOTO OTHOUICHHUSI K MPHPOJIE, OKPYKAIOIIEH Cpesie Ha OCHOBE POCCHUHCKUX
TPaJAULIMOHHBIX JYXOBHBIX LEHHOCTEW, HAaBBIKOB OXPAaHbI, 3alUThl, BOCCTAHOBIICHUS MPUPOJIBL,
OKpYy>Karole cpenbl. LleneBbiM OpUEHTUPOM SIBIISIETCSI OCO3HAHUE HEOOXOAMMOCTH NPUMEHEHUS
3HAHUS €CTECTBEHHBIX U COLMANBHBIX HAYK JUIsl pa3yMHOro, OepexIIMBOrO IPUPOIONOIL30BaHUS B
OBITY, OOIIIECTBEHHOM ITPOCTPAHCTBE.

[leHHOCTH HAY4YHOTO MMO3HAHUS - BOCIIUTAHUE CTPEMJICHHS K ITO3HAHUIO Ce0s U APYTUX JTIOACH,
IpUPOJBI U OOIIECTBA, K MOTYYCHUIO 3HAHHI, KAUECTBEHHOTO 00pa30BaHUs C yYETOM JIMYHOCTHBIX
MHTEPECOB U OOIIECTBEHHBIX MOTpeOHOcTel. LleneBbIMU OpHeHTHpaMH SBISIOTCSA: (OPMUPOBAHUE
ACATCIIbHO BBIPAKCHHOI'O ITO3HABATCIIbHOT'O NUHTEPCCA B o0OJjactu (1)I/I3I/IKI/I C YUCTOM CBOMX MHTCPCCOB,
CIOCOOHOCTEH, TOCTHKEHHI; MOTyYeHHE MTPEICTABICHU O COBPEMEHHON HAyYHON KapTHHE MUPA, O
AOCTHIKCHUAX HAYKH U TCXHHUKH, O SBHAYCHUN HAYKHU B JKU3HU pOCCI/IfICKOFO O6HICCTBa, o0ecrieueHuH
ero 0e30MacHOCTH; MPUOOPETEHNE HABBIKOB KPUTHUECKOTO MBIILICHUS, ONPEEIICHUs TOCTOBEPHOM
Hay‘-IHOI\/JI I/IH(i)OpMaIII/II/I " KPUTHUKU aHTUHAYYHBIX HpeI[CTaBHeHHﬁ; Pa3BUTHC U IPUMCHCHHNC HABBIKOB
HaOJI0/IeHN s, HAKOTUICHUS U CUCTeMAaTHU3aliK (PaKTOB, OCMBICIICHHS OIbITa B €CTECTBEHHO-HAYYHOU
00JIaCTH MO3HAHMS, UCCIIEIOBATEIBCKON IEATEIILHOCTH.

OcobennocTu padoThl yUuTeIsl O NporpamMme

[Ipn peanuszanuu JaHHOM MporpamMmbl 3ajJadya Y4YUTENIs COCTOMT B TOM, YTOOBI CO34aThb
YCIOBUS JJIsl YCBOEHHUS OOY4YalOUIMMMUCSA HOBBIX 3HAHUM, MPUOOPETEHUS MMU HOBBIX YMEHUH U
3aKpEIJICHUS] HABBIKOB, HEOOXOIAUMBIX Ui MPOBEACHUSA (PU3NYECKUX HKCIEPHMEHTOB U aHaIu3a
MIOJIyYEHHBIX PE3yJIbTaTOB.

Jlng perieHust 3TOM 3aJaud HEOOXOAMMO Hajuuue B KaOuHeTe (QU3UMKKU 000pyIOBaHMS,
KOMIUIEKTYIOIIUX M PACXOJHBIX MaTepHajoB, TPeOYIOIUXCs U MPOBEICHHUSI CaAMOCTOSTEIbHBIX
pabot u pabot mpakTtukyma. llepedeHnp mpemaraeMbix paboT chopMuUpoOBaH TakKUM OOpa3oM, YTO
MOJrOTOBKa K HMX IPOBEACHUIO HE JOJDKHA BBI3BIBATH CYIIECTBEHHBIX 3aTpyJHEHHUH - BcCe
HEO0OXOMMOE JIJIS peaTu3aliy IPOrpaMMbl, KaK MPABHIIO, THO0 HAXOAUTCS B KaOMHETE (PU3UKHU, THOO
JOCTYITHO B IOBCEHEBHOM OBITOBOM OOMXO/IE.

[lepen HayaoM 3aHATUN YYMTEIIO PEKOMEHAYETCS CaMOCTOSITENIbHO BBINOJIHUTH BCE
TEOpPETUYECKHE 3aJaHUsl, CAMOCTOSATENIbHBIE pPaOOTHI M Pa0OThI NPAKTUKYMa, KOTOPBIE TOJIKHBI Oy IyT
BBINIOJHATE oOydaromuecs. JTO JacT YYUTENI0 BO3MOXHOCTb HE TOJIBKO BBIIBUTH BO3MOKHbBIE
TEeXHUYECKHE MPOOJIEMBl, HO M TOJIYYUTh KOHTPOJbHBIE PE3yJbTaThl U3MEPEHHH M X 00pabOTKH,
KOTOpbI€ TMOHAAO0ATCS [UIsl  JalbHEWIIeld MpPOBEPKUM MPABUIBHOCTU BBIMNOJIHEHHUS padboT
00y4aroIuMucs.

[TockonbKy OJHHMM W3 TJIaBHBIX pE3yJbTATOB pPAaOOTHI YUYHUTENs B paMKax BHEYPOUHOU
NESITEeIbHOCTH SIBJISICTCSI JIMYHOCTHOE PA3BUTHE OOYYAIOIIUXCS, YYUTENIIO0 PEKOMEHAyeTCs IpH
MPOBEJICHUHU 3aHATHI IO MporpaMme aKTHBHO Y4YacTBOBAaThb B JEATEIBHOCTH OOydYaromxcs,
KOHTPOJIMPOBATh  XOJ  BBHIMOJIHEHUS HMMU OKCIEPUMEHTAIBbHOW pPabOThl, HANpaBiATh U
KOPPEKTUPOBATh UX JIEHCTBUS, 7 CBOEBPEMEHHO YKa3bIBaTh Ha OIIMOKU U HEJOUYETHI, [10/ICKa3bIBaTh
U JIEMOHCTPUPOBATh MpPaBHJIbHBIE CIIOCOOBI BBIMOJHEHHUSI MPAKTUYECKOH paboOThl, 00CYXIaTh
MPUYMHBI U BO3MOKHBIE IOCIEACTBUS JOMyCKaeMbIX OIMOOK. Bo BpeMs 3aHATHUN HEOOXOAMMO
MOJIIEP>KUBATH 100pOXKeTaTeIbHYI0 aTMOC(epy COTpYAHUYECTBA.

Yuyurento cieayer y4dWuThIBaTh, YTO JIOTMKAa OCBOEHHUS MPOrpaMMBbl IPEAINoyaraet
nocjeoBaTelbHOE H3y4YeHHEe MaTepHuaja - cHadajga oOydarommecss JOJDKHBI OCBOMTH 0a3oBbIe
MIpUEMBbI U METO/IbI TPOBEACHUS (PU3MUECKUX U3MEPEHHUI 1 00pabOTKH MOJy4aeMbIX pe3yibTaToB, a
y’Ke€ 3aTeM NPUMEHSTh UX Ha MPAKTUKE 110 CXEeME «OT MPOCTOro K ClokHOMY». [loTomy npumepHas
cXeMa IIPOBEJEHUS 3aHATUI 10 IPOrpaMMe MOXKET ObITh CIEAYIOLIEH:



1) 00BSICHEHNE TEOPETUIECKOTO MaTepHana 1mo Teme;

2) MOJTOTOBKA K BBIMOJHEHUIO CAaMOCTOSITENILHON pPabOThl WM pabOThl MPAKTHKyMa -
oOCy’KJIeHHUE 3a/laHusl, YCTPOICTBA SKCIIEPUMEHTAILHOM YCTaHOBKU, HEOOXOIUMOTO TEOPETUYECKOTO
MaTepuana, IPUeMOB U METOOB MPSIMBIX SKCIIEPUMEHTAILHBIX U3MEPEHHIA, CTTOCOO0B NX 00paboTKH
Y OLICHKH MOTPENIHOCTEN U3MEPEHUI;

3) MPOBEJICHUE CAMOCTOSTCILHOW pabOThl MM Pa0bOThl  MPAKTHKYyMa, KOHTPOJIb
MPaBUIILHOCTH TPOBEICHUS U3MEPEHHIA;

4) 00paboTKa MOTyYEHHBIX IKCIICPUMEHTAIBHBIX TAHHBIX, OIIEHKA MTOTPEITHOCTEH;

5) 00CYyXXJIEHHE PE3yJIbTaTOB OOpa0OTKH TMOJYYCHHBIX AKCIEPUMEHTATbHBIX TaHHBIX H

MPOBEPKA UX MPABUIBHOCTH.

B cinyuae HexBaTkM BpPEMEHM Ha pealM3alUl0 B Kjlacce IyHKTa 4 JaHHOM CXeMbl
PEKOMEHAYETCSI IPETIOKUTH 00YyUarOIUMCS BHITIOJTHUTH COOTBETCTBYIOIINE EHCTBUS JJOMA, a TyHKT
5 peanu3oBaTh B Haydaie CIEAYIOLIETO 3aHATHUSA, JIMOO MPOBECTH HEOOXOIMMBbIE OOCYXKIEHUS C
00y4aroIuMuUCs B TOPSAKE MHAWBUIyaIbHON pabOTHI.

COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJbHOCTH «OCHOBBI
®U3NYECKOI'O DKCIIEPUMEHTA (PU3UKO-MATEMATHYECKHWHA TPO®PWUJIb)»

10) KJIACC
3ansaTue 1. [lorpemiHocTH B 3KCIIEpUMEHTe

Jekyua «llorpemHoctn npsiMbIX u3MepeHui». OOcCykaaercs NpupoAa BO3HUKHOBEHMS
MOTPEUIHOCTEN, METO/Ibl UX MUHHUMM3ALUHU U OLICHKH.

Jekyusa «IlorpentHocTH KOCBEHHBIX U3MepeHui». OOCYkK1at0TCsl METOIbI M IPUEMBI OLIEHKH
MOTPEUIHOCTEH KOCBEHHBIX U3MEPEHUH.

Hcnonvzyemvie mamepuanwi: [4], gacts 1.
3anstue 2. OueHKa NOrpemHoOCTel NPAMBIX U KOCBEHHBIX U3MepPeHH i

Camocmoamenvnaa paooma «OLEHKA TOTPEITHOCTEM KOCBEHHBIX HM3MEpPEHUU 10
pe3yJIbTaTaM NpsSMbIX U3MEPEHUI.
3ansaTue 3. Ycpennenue usmepenuii. Ciryyaiinasi norpemHoctb. Kunemarnueckune n3mepenust

Jekyusa «CiydaliHbple MOTPEIIHOCTH». B  COOTBETCTBUM € YpPOBHEM IOATOTOBKH
oOydJaronuxcsi ¥ JOCTYIHBIM OOOpYJOBaHMEM MOXKET OBITh TMPOBEACHA OJHA W3 JBYX paboT
MPAKTUKyMa.

Ilpaxmukym Ne 1

3aoanue. OrmpenenuTe ¢ MaKCUMaJIbHONM TOYHOCTBIO CPEJHIOID CKOPOCTh JIBUKEHHUS
3€pHBIIIKA TIEHA B OYTHUIKE C BOJIOH.

Obopyoosanue. IlmeHo, HamoNHEHHass BOAOH IIACTUKOBas OYTBUIKA C OTPE3aHHBIM
TOPJIBIIIKOM, CEKYHJIOMED, TUHEHKA.

Kpamkoe onucanue pewenus. IlpoBomuTcs cepusi 3KCIHEPUMEHTOB IO H3MEPEHHUIO C
MOMOLUIBIO CEKYHJIOMEpPa BPEMEHM IMPOXOXKACHUS 3EPHBIIIKOM MIlIEHA B TOJIIE BOJbI HEKOTOPOTO
(UKCUPOBAaHHOTO PAacCTOSIHUA BJOJb BEPTUKAIH. BhIUUCIAeTCS cpeHee BpeMs ABHKEHHS 3€peH.
PaccuntbiBaeTcs cpeiHsIsl yCTaHOBUBILASICS CKOPOCTh 3TOTO IBHKEHUS. OLIEHUBAETCS TIOTPELIHOCTb.

Onucanue cxooiceii pabomel Npakmuxyma. BCEPOCCUNCKAs OJNMMIIMAJA IMIKOJIHHUKOB 10
¢usmke, peruoHanbHbIi 3Tan 2023 r., 3agaya «Ilmeno u Bszkocth» [9, 10].

Ilpakmuxym Ne 2

3aoanue. Cobepute yCTaHOBKY JJIsl 3allyCKa LIapUKa B MOJET C HEKOTOPOW BBICOTHI C
(buKCUPOBaHHOI rOPU30HTAIBHOM HaYaIbHON CKOpOCThIO. MccrenyiiTe 3aBUCUMOCTh BEPTUKAIBHOM
Y TOPU30HTAILHOM KOOPJMHAT IIapuKa MpH nosiere. Onpenenure CKoOpocTh IapruKa B Havaje MoJieTa.

Obopyoosanue. CTallbHON MAPUK, TyCKOBOE YCTPOICTBO (OTPE30K AIIOMUHUEBOTO MPOQHIIS,
MarHuT HEOJMMOBBIM, JBa CTAJbHBIX LIApUKa), IITATHB C JAaNKOW M My(TOH, MalsSpHBIM CKOTY,
pyJeTka, KonupoBajibHas Oymara.

Kpamkoe onucanue pewenua. OcyectBisierca cOopka myckoBol yctaHoBKU. [IpoBoautcs
cepusl SKCIIEPUMEHTOB [0 3allyCKy LIapuKa B IOJIET U U3MEPEHMIO KOOPAMHAT NaJCHUS IIapuKa
OTHOCHUTENIbHO TOYKM cOpoca. [lo mosyueHHBIM [TaHHBIM PAcCCUMTHIBAETCS HaudajbHas CKOPOCTb



M0JIETA IAPHKA.

Onucanue  cxooicell  pabomsl  NPAKMUKYMa:  MEXKIYHapoJIHAas  OJHUMIIMAgA IO
aKcriepuMeHTanbHou pusuke 2021 r., 3amaua «[lymkay [11].
3ansTue 4. IIpocreiinme reoMeTpudecKue u3MepeHust

IlIpakmukym

3aoanue. Ormpenennte ¢ MaKCUMaJbHONW TOYHOCTHIO TOJIIMHY MPOBOJIOKM M BHEIIHUI
IUaMeTp WIJIbI, TUIOIIAAh HAPHCOBAHHOW Ha JicTte Oymaru ¢urypel, oobeM Opycka. OueHute
MOTPEIIHOCTH.

Obopydosanue. TlpoBoyioka, WIiIa OT MIIpUIA (CO CTOYCHHBIM OCTpUEM), M300pakeHHE
¢burypsl cioxHoi GOopMbI Ha pa3IMHOBAHHOW KBaJapaTaMu Oymare, JAepeBSHHBIN OpycoK, TUHEIKa,
LITAHTEHIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBosaTcs n3MepeHus TOIIIMHBI TPOBOJIOKH METOIOM PSIOB.
[IpoBoauTcst U3MepeHne TuaMeTpa UIJibl METOJOM IpoKaTeIBaHUs. [[poBOIMTCS H3MEpEHHE TUIOIIA U
(burypsl METOJIOM IO/iCUeTa IUIOMIAAH 10 KJIETKaM CETKH U3BecTHoro mara. [IpoBoaurcs usmepenue
rabapuToB OpycKa U BbIYMCIIEHUE €r0 00beMa. OLEeHUBAETCs MOIPEIIHOCTh U3MEPEHHBIX BEIUYMH.
[IpoBoauTcs mpoBepka MPaBUILHOCTH U3MEPEHHUS JUaMeTpa UIJIbl C TOMOIIBIO IITAHT€HIIUPKYJIS.
3ansaTue S. I'paduku 3xkciepuMeHTAIbHBIX 3aBUcuMocTeil. ' paduyeckas o6padoTka JaHHBIX

Jekyua «Odopmnenne rpaduKoB SKCIEPUMEHTAIBHBIX 3aBUCHUMOCTE. ['paduueckas
00paboTKa JTaHHBIX».

OO6cyxnaloTcs OCHOBHBbIE MpaBuia odopmiieHus rpaduKoB 3aBUCUMOCTEH (PUINYECKUX
BEJIMYMH APYT OT JIpyra.

Camocmoamenvnan pavoma «IloctpoeHue rpaguKkoB B COOTBETCTBHU C H3yYEHHBIMU
IIpaBWJIaMU C UCIOJIb30BaHUEM F'OTOBBIX TAOJIUI] C JAHHBIMUY.

Hcnonvsyemvie mamepuanvl. MeTOAMYECKHE peKoMeHIanuu LleHTpanbHON mpeaMeTHo-
METOJIMYECKOM KOMHUCCHHM 110 OLIEHUBAaHUIO OQOpMiIeHHS TIpaUKOB Ha MPAKTUYECKUX Typax
BCEPOCCHICKOM OJMMITHA/IBI IKOJBHUKOB 110 (usuke [12].
3ansaTtue 6. O0padoTKa HeJIMHEHHBIX 3aBUCUMOCTEH: JMHeapu3anus, NOACYeT IUIOMAAN MO/
rpagukom, NocTpoeHne KacarejJbHbIX K rpaguKy

Jekyusa «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH W Jpyrue rpapuieckue
CrocoObI 00PaOOTKH TaHHBIX).

OO6cyxnaercss METOJl 3aMEHbl IEPEMEHHBIX IMpH JIMHEApU3alUH SKCIEPUMEHTAIbHbBIX
3aBucuMocTeil. OOcyxaaercs (GU3NYECKUH CMBICT IUIOMAAM MOJ TIpadukoM M yIIOBOTO
kod(pduimenTa kacarenbHON K rpaduKy.
3ansaTue 7. U3mepenne 3aBHCHUMOCTH KOOPAUHATHI TPAHMIBI 00,1aCTH HAMOKAHHUS OT BPEMEHH.
JInneapuszanusi 3aBUCMMOCTH

Ilpakmukym

3aoanue. Beipexbre n3 OymaxkHou canderku jeHTy manuHod 30 cM u mmpuHOU 2-3 CM.
OmnycTture KoHel OyMa)kKHOW JIEHTHI B BOJAY W BKIIIOUHMTE CeKyHaoMmep. M3yuute 3aBUCHMOCTH
KOOPJAMHATHI TPAHMIIBI 00JIaCTH, MIPOMUTABIIEICS BOAOW, OT BpeMeHU. OmnpeaenuTe xapakTep 3Tou
3aBUCHUMOCTH.

Obopyoosanue. Cexyrnnomep, Oymaxubie canderku, pyieTka, damka [letpu.

Kpamkoe onucanue peuwtenusa. CTaBUTCS ONBIT 110 U3YYEHUIO JBUKEHHSI TPAHNULIBI HAMOKAHUS
OymaxHoi canderku. Mcronb3yercs 3amMeHa MEPEMEHHBIX IS JMHEapu3alluyd 3aBUCUMOCTU H
MOCTPOCHUSI JIMHEHHOro Trpaduka, KOTOPHI BIOCIEJACTBUM IO3BOJSET CYAUTh O KOHKPETHOM
XapakTepe 3aBUCUMOCTH.

Onucanue cxodceil pabomel npakmuxyma: [5], 3amaua Ne 32 «Hamokanue TkaHm.
3ansTue 8. U3yueHnue ynpyroro rucrepesuca

IlIpakmukym

3aoanue. 3akpenurte ¢ MOMOIIBIO 3aKUMa JIMHEWKY Ha crose. [IpogeHbTe qyKKy 3axuma B
KOJIbIIO OaHKOBCKOH pEe3MHKH. 3allenuTe KPIOUKOM JMHAMOMETpa KOJIBLO PE3MHKH. M3mephTe
3aBUCHUMOCTh JJIMHBI PE3UHKU OT PACTATUBAIOLIEH CHUJIBI IPHU Harpy3ke (pacTsKEHUH) U pa3Tpy3Ke.
IIpoBenute m3mepenus ¢ marom B 0,5 H, npu kaxaom uzMepeHuu aenaiite 3anepxky B 30 c.
[Toctpoiite rpaduk M3MepeHHOMN 3aBUCUMOCTH, OMUILNTE ee XxapakTep. Caenaite NpeanoaoKeHus o



NpUYMHAX HAOJI0aeMON 3aBUCHMMOCTH. PaccumrtaiiTe, B KakMX NpeAenax JEKHT KOd(PPHUIHUEHT
KECTKOCTU PE3MHOBOTO Kojbla. Mcronb3ys MmojyuyeHHbIE JAaHHbBIE, pacCUUTAiiTe, KaKyl0 DHEpPrHI0
IIOTJIOTHJIA PE3MHKA 3a BpeMs IIPOBEICHUS U3MEPEHUH.

Obopyoosanue. Jluneiika, 3aKuM, THUHAMOMETp C mpenernoM u3MepeHuin 5 H, pesnHoBoe
KOJIBIIO (pe3rHKa 711 0aHKHOT), CEKYHIOMED.

Kpamkoe onucanue pewenus. BbIIOTHSETCS OMNBIT MO H3YYEHHIO 3aBHUCHUMOCTH CHIIBI
YIOPYTOCTH PE3UHOBOIO KOJbLIA OT €r0 JJIMHBI IPU MOCTEIEHHOM YBEJIWYEHUU U IIPH [TOCTETIEHHOM
YMEHbILIEHUU pacTAruBaroiie cuisl. HaOmiogaercst sBiieHue ymnpyroro ructepesuca. /JlBe
MOJTyYCHHbIE SKCIIEPUMEHTAJIbHbIE 3aBUCHMOCTH HAaHOCATCS Ha oauH Tpaduk. [IpoBoautcs ananms
MOJIyYE€HHBIX PE3yJIbTaTOB.
3anstue 9. HaxoxxaeHue Macchl JIMHEHKH M IINPHIA ¢ TOMOIILI0O YPABHOBEIIMBAHNUS pblyara

Ilpaxmuxym

3aoanue. Onpenenure ¢ MAKCUMaIbHON TOYHOCTBIO Maccy LIMNPUIA U MAcCy JIMHEHKH.

Obopyoosanue. Unpunr oobemom 20 M1, TMHEWKa, CTaKaH C BOJIOH.

Kpamkoe onucanue pewienus. K KoHIly TUHENKH, KOTOPast UCIIOJIb3YETCS B KAUECTBE phlyara,
nojBelMBaeTcs mmnpuil. M3mepsercs 3aBUCMMOCTh KOOPAWHATHI TOYKU OMOPBI YPaBHOBEIIEHHOTO
pbIyara ot oobema BoJIbI B mmpuiie. 110 moaydeHHbIM TaHHBIM OTPEACIISIIOTCS Macca MIMPHIa K Macca
JINHENKH.

Onucanue cxooiceti pabomuvl npakmukyma: PeruoHalbHbIA 3Tan onuMmnuansl uMm. Jx. K.
Makcgemna o gusuke, 2014 r., 8 knacc, 3anaya « HeecTpyKTHBHBIN aHATH3Y.
3anaTue 10. U3mepenne kod(punueHTa IHePreTHYeCKUX MOTeph NPH OTCKOKe MIApHUKAa OT
MOBEPXHOCTH

Ilpakmukym

3aoanue. llpoBeauTe wuccleAOBaHWE 3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa MOCIe
COyJapeHus C MOBEPXHOCTHIO CTOJIA OT BBICOTHI cOpoca. [IpoBeuTe ONbIT 1J1s ABYX TUIIOB IIAPUKOB.
Omnpenenure XxapakTep 3aBUCUMOCTH.

Obopyoosanue. 1llapuk UIsi HAacCTOJBHOTO TEHHHCA, PE3WHOBBIH IAPUK IIOIPBITYHY,
pyJieTKa, MalsIpHBIA CKOTY.

Kpamkoe onucanue pewenus. 1IpoBoINTCS ONBIT MO U3MEPEHUIO BHICOTHI OTCKOKA IIapUKa
1ocJie COyJapeHusi ¢ MOBEPXHOCThIO MOPU3OHTAIILHOTO CTOJIa B 3aBUCMMOCTH OT BBICOTHI cOpoca.
W3mepenus npoBoasTcs i ABYX THUIOB HIApUKOB. J[J1 pe3MHOBOTO IIapuKa 3aBUCUMOCTD SIBJISIETCS
IPSIMOI MPONOPIIMOHATIBHOCTBIO, /7S MIApPUKa OT HACTOJILHOTO TEHHHCA 3aBUCHMOCTb HE SIBJISETCS
TakoBOM. OOCYKal0TCSl BO3MOKHBIE IPUYMHBI MOTYYEHHBIX PE3YJIbTATOB.
3ansaTue 11. OnpenesieHne TEMIOEMKOCTH TBEPAOIo0 Tesa

Ilpakmukym

3aoanue. OnpenenuTe ¢ MaKCUMaJIbHON TOYHOCTBIO TEINIOEMKOCTh IPy3HUKa.

Obopyoosanue. T'pysuk wmaccoit 50 r, crakan oobemom 0,2 71 C BOJOHW KOMHATHOMN
TeMIIepaTypbl, EMKOCTh C TOpsiueit BOJOM, 1Ba TEPMOMETPA, can(eTKu, HOJHOC, HUTh.

Kpamkoe onucanue pewenus. IIpoBOJUTCS ONBIT MO W3MEPEHUIO TEIJIOEMKOCTH Tpy3UKa
METOJIOM TIEPEHOCa €ro M3 XOJOAHOW BOABI B ropsuyro. OLIEHHBAETCS W3MEHEHHE TEMIIEPaTypbl
XOJIOHOM BOJIBI 32 CUET MOJIyUYEHHUsI KOJIMYECTBA TEIJIOTHI OT TOPSIUEro rpy3ukKa.
3anaTue 12. U3mepenue TemnepaTrypbl pyK 3KCIEPHMMEHTATOPA M JAaBJICHHs, KOTOPOe MOIyT
€03/1aTh €ro Jierkue

IlIpakmukym

3aoanue. 1) Onpenenute BHyTpeHHee ceueHue TpyOku. [loacoequunTe K mnpuiy o6beMom
20 mu TpyOKy C NMOMELICHHOM B Hee Karieil BoAbl. 3aKMUTE LINPUIl B JIAJOHIX M HarpeBaite ero
TakuM oOpa3oM B TeueHue 5 MHUHYT. M3meppTe mnepemenieHue Kamiau no TpyOke. Hcmombsys
MOJTyYCHHbIE TaHHBIE, OLIEHUTE TEMIIEpaTypy pyK sKcrepuMeHTartopa. 2) Jloxkaurecs, Koraa MImpui
CHOBa MPUMET KOMHATHYIO TeMmIepaTypy. BayBas Bo3ayx B cBOOOJHBIN KOHEI TPyOKH, U3MEphTE
nepeMeIeHle Karii MpU MaKCHUMajJbHOM JIaBJICHWU BO3/yXa, CO37aBaeMOM Ha KOHIE TPYOKH.
Hcnonb3ys TmonydeHHblE JaHHbIe, OIEHUTE [aBJ€HHE, KOTOpO€ MOTYT CO34aTh JIErKue
JKCIIEPUMEHTATOPA.

Obopyoosanue. npunr oo6bemom 20 mi1, TpyOka OT HH(Y3HOHHON CUCTEMBI, BOJIA, JIMHEIKA,



CEKyHJIOMED.

Kpamxoe onucanue pewenus. 1) K mmpuiy odobemom 20 M moacoenuHsieTcsi TpyOka ¢
IIOMELICHHOW B Hee Karuled Bojpl. Illnpuir HarpeBaercs pykaMu, U3MepseTcs IepeMelIeHue Kariu
o TpyOke. Ha ocHOBe JaHHBIX O ceuyeHUH TPYOKH M 00beMe BO3/AyXa B IUIPHUIE PACCUUTHIBACTCS
TeMIEpaTypa pyK 3KkcrnepuMmeHTaropa. 2) Mcnonb3ys Ty k€ yCTaHOBKY, SKCIIEPUMEHTATOp CO3/1aeT
JaBJICHWE BHYTpU cBOOOJHOrO KoHIA TpyOku. Kamms Boabl nepemeniaercs no tpyoke. Ha ocHoBe
JAaHHBIX O €€ CMEILEHUH OLICHUBAETCS JaBJICHNUE, KOTOPOE MOTYT CO3/1aTh JIETKHE SKCIIEPUMEHTATOPA.

Onucanue cxooiceti pabomvi npakmuxyma: 1) 3aKIIOYUTEIBHBIA ATall BCEPOCCHUCKOM
OJIMMITHAJIBI IIKOJIBHUKOB, 2023 1., 10 ki1acc, 3agaya «Haceimennsli napy, myHkt Ne 1 [13, 14].
3ansTue 13. DpPpekTUBHBIN KOIPPUIHEHT KeCTKOCTH cucTeMbl. Onpenenenue moay.as FOura
NPOBOJIOKH ¢ MOMOLIBIO phruara. Onpenenenue npejaesaa ynpyroi gegpopmanun

Ilpaxmuxym

3aoanue. Onpenenute ¢ MAKCUMaIbHON TOYHOCTBIO MOy b FOHra mpoBoIOKH.

Obopyoosanue. l1lTaTuB ¢ IByMs JIallKaMH, IIPOBOJIOKA, JIMHEHWKA JAepeBsiHHAs JIUHOU 50 cM,
rpy3bl Maccoil no 50 r, ABa KaHIEIAPCKUX 3aKUMA.

Kpamkoe onucanue pewenus. JluHelka MOABEIIMBAETCS Ha TMPOBOJIIOKE TaK, YTOOBI
MOJYYHWIICS CHJIBHO HEPABHOIUIEUMM pbryar. BIMKHMI K TOYKE IMOJIBECA KOHEL TOPU30HTAIBHOMU
JTUHENKN onupaeTcsl CHU3Y Ha JIanky mrartuBa. K 1pyromy KOHIy JIMHEHKU MMOABEIINBAIOTCS TPY3bI.
N3mepsieTcss 3aBUCHUMOCTh CMEILEHUSI KOHIA JIMHEWKH, K KOTOPOMY IOJIBELIMBAIOTCS TPYy3bl, OT UX
CyMMapHOW Mmacchl. Ha ocHOBe MOJy4YeHHBIX JAHHBIX U T€OMETPUUYECKUX MapaMeTPOB yCTAHOBKU
paccuuThiBaeTcs Moaysb FOHra npoBosIoKH.

Onucanue cxodxceit pabomol npakmuxyma: [6], 3amaua Ne 9.30.
3ansaTue 14. U3mepenne ko3ppuuneHTa NOBEPXHOCTHOI0 HATSIZKEHUS] METOI0M OTPbIBA

Ilpakmuxym

3aoanue. llpupymaiiTe crnoco0d H3MEpEeHUs CUIbI, KOTOPYIO TpeOyeTcsl MNPUIOKHUTh K
MIPOBOJIOYHON paMKe JIJIsl TOTO, YTOOBI OTOPBATH €€ OT MOBEpXHOCTH BoAbI. [IpoBenuTe sKCriepuMeHT
1 oleHUTEe K03(p(PUIIMEHT TOBEPXHOCTHOTO HATSKEHHSI BOJBI.

Obopyoosanue. KroBeta MHpoOKas ¢ BOJOH, TPOBOJIOKA, BEChI, HUTb.

Kpamkoe onucanue pewienus. IIpoBoIUTCS ONBIT IO U3MEPEHUIO CUJIBI OTPBIBA TPOBOJIOYHOMN
paMKH OT TIOBEPXHOCTH BOJbl IpPU pA3IMUYHBIX NepuMeTpax pamku. lIpoBoaurtcs oreHka
Kod(ppurmenTa mOBEpXHOCTHOTO HATSKEHUS BOJIBI.

Onucanue cxooiceti pabomor npaxmuxyma: [7], 3amaua Ne 331.
3ansaTue 15. Onpenesienne TOYKH pocbl. 3HAKOMCTBO € JJIeKTPUYECKUM KOHAEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OueHuTe BIAXXHOCTh BO3lyXa B KOMHATE.

Obopyoosanue. Tlpobupka CTEKIsHHAs, MaJeHbKHE KyCOYKH JIbJa, TEPMOMETp, TabiauIia
3aBUCHMOCTH JIaBJIEHUS HACBHIIIEHHOTO Mapa BOJIbI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewtenus. B mpoOupKy ¢ BOAOH MOCTENEHHO A00ABISAIOT KyCOUKH JbJIa U
JOKUJAIOTCS MOMEHTA BBICTYIUIEHMsI Kalellb poChl Ha MOBEPXHOCTU NpoOupku. [lo momydeHHbIM
JAHHBIM O TeMIepaType TOYKE POCHI C MOMOIIBIO TAOJUIbI 3aBUCUMOCTH JaBJICHHUS] HACBILIEHHOTO
rapa BOZbl OT TEMIIEPATYPhI ONPEIEsIeTCsl OTHOCUTENbHAS BIIaXXHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooiceil pabomul npakmuxyma: [8], rmaBa Ne 3, mabopatopnas pabora Ne 9.

Ilpakmukym Ne 2

3aoanue. Onpenennure ¢ MaKCUMaIbHOW TOYHOCTHIO OTHOILIECHHE 3JIEKTPHUECKUX €MKOCTEH
JIBYX KOH/IEHCATOPOB.

Obopyoosanue. 1Ba  SJEKTPOTUTHUYECKHX  KOHJIEHCATOpa, BOJBTMETp, OaTapeiika,
COEIMHUTEIIbHBIE TPOBO/JIA.

Kpamxkoe onucanue pewenus. IIpoBoauTcs ONBIT MO 3apsiiKe KOHAEHCATOpa OT APYTroro
3apaHee 3apsDKEHHOTO KOoHAeHcaropa. M3MmepsitoTcs HampspKeHHsl Ha KOHJIEHcaTopax 0 M Tocie
noaxiItoueHni. OLleHUBAETCsl OTHOLIEHUE EMKOCTEN KOHJIEHCATOPOB.

Onucanue cxoaceti pabomol npaxmuxyma: [6], 3amaua Ne 10.22.
3ansaTue 16. U3yuenne npouecca pa3psiiku KOHAEHCATOPA

Ilpakmukym



3adanue. V3yunte 3aBUCHMOCTh HANpsHKEHUS HAa KOHJEHCATOpPE OT BPEMEHU IIPH €ro
pazpsake. OnpenenuTe eMKOCTh KOHIAEHCAaTopa.

Obopyoosanue. DNEKTPOIUTHUECKUI KOHJICHCATOP, BOJBTMETP, OaTapeiika, CeKyHIOMeEp,
COEIMHUTEIIbHBIE TPOBOIA.

Kpamkoe onucanue pewenus. IlpoBoauTcs H3MEpEeHHE 3aBUCUMOCTH HAINpPSKEHHUS Ha
paspsikarolieMcsl KOHIeHcaTope OT BpeMeHu. Jlenaercs olieHKa eMKOCTH KOHJieHcaTopa. B kauecTse
COMPOTHUBIICHUS JUIsl pa3ps/IKU KOHACHCATOPa BBICTYIAET BHYTPEHHEE COMPOTUBIICHUE BOIBTMETPA.

Onucanue cxooceti pabomol npaxkmuxyma: [5], 3agaga Ne 10 «M3yuenue
cBeroanoia» (yactb Ne 1).
3ansTue 17. OnpenesieHue yaeJbHOI0 CONPOTHBIIEHUSI MATEPHUAJIA IPOBOJIOKHT

Ilpakmukym

3aoanue. Onpenenute yaeabHOE COMPOTUBICHNE IPOBOJIOKH.

Obopyodosanue. [IBa MynbTUMETpa (B peKUME BOJBTMETPA U AMIIEPMETPA), COSAMHUTEIIHLHBIC
poBoa, 6baTapeiika, 00pa3Ibl IPOBOJIOKH, JTUHEHWKA, MUKPOMETP.

Kpamkoe onucanue pewenus. Vccnenyemasi NpoBoJOKa COEAMHSIETCS IOCIENOBATEIBHO C
aMIepMeTpoM M MOJKIYaeTcs K Oarapeiike. [lapaisenbHO ydacTKy MPOBOJOKH MOJKIIOYAETCS
BOJbTMETp. M3 OTHOIIEHUS mMOKa3aHWil NTPUOOPOB PACCUMTHIBACTCS COMPOTUBICHUE YYacTKa
MIPOBOJIOKH, TOCIIE YEero HM3MEPSIOTCS ero reoMeTpuyeckue pasmepbl. M3 MOTyYeHHBIX JaHHBIX
oIpesieNIsieTCs YeIbHOE COIIPOTUBIIEHUE MaTepHalla, U3 KOTOPOro U3rOTOBJIEHA IIPOBOJIOKA.

Onucanue  cxoxceli  pabomel  npakmuxyma:  MexayHapoaHas — OJUMIHaAa IO
IKcIIepuMeHTanbHOM prsuke 2022 1., 3aga4a «Majoe COpOTHBIICHUEY.

3ansTue 18. HU3mepenue BOJIbT-aMIIEPHOM XapaKkTepPUuCTUKHA
MOJIYNPOBOJHUKOBOIO THOIA
Ilpakmuxym

3aoanue. I3MeppTe 3aBUCUMOCTb CHIIBI TOKA, IPOTEKAIOLIETO Yepe3 U0, OT I0JaBaeMoOro
Ha HEro HarpspkeHus (B mpssMoM M oOpaTHOM HampasieHun). Iloctpoiite rpaduk BosbT-amnepHoOi
XapaKTEPUCTUKH JUOMA.

Obopyoosanue. BonbTMeTp, aMIiepMeTp, COeIMHUTEIbHbIE TPOBOJIA, TOIYIPOBOIHUKOBBII
JTNOJ1, MaKeTHas TuIaTa, IepeMEeHHbIN pe3ucTop, barapenka.

Kpamxkoe onucanue pewenus. IlpoBoautcs skcrepuMeHT no usMmepeHutro BAX nuona B
MPsIMOM U OOpaTHOM HampaBICHUH.

Onucanue cxooiceti pabomor npaxmuxyma: [8], rmaBa Ne 4, nabopatopHast padora Ne 9.

11) KJIACC
3anaTue 1. OueHka BeJHYHUHBI TOPU3OHTAJIBLHONW COCTABJAIOIIECH MATHUTHOW WHIAYKIIHH
MATHUTHOTIO MOJIs 3eMJIH

Ilpakmukym

3aoanue. OuieHUTE MOAYJIH TOPU3OHTATBHON COCTABISIONIEH BEKTOPA MATHUTHOM MHTyKIIUU
MarHUTHOTO TIOJIST 3eMJTH.

Obopyoosanue. Komnac, conenoun (muamerp 10 cM, 150 BUTKOB), 1abopaTOpHBIA OIOK
MMUTAHUS, TPAHCTIOPTHD.

Kpamxoe  onucanue  pewenus.  1lpoBogMTCs  SKCIEPUMEHT IO  OMNpPEICIICHHIO
MIPOCTPAHCTBEHHON OPHWEHTAIM BEKTOpa WHIYKIIMA MarHUTHOTO ITIOJIS, CO3/1aBaéMOTO Ha OCH
COJICHOWJIAa TPU CYNEPIO3UIIMU MATHUTHOTO TOJS 3eMJIM M MAarHUTHOTO TOJsI COJCHOWJIA, B
3aBHCUMOCTH OT CHJIBI TOKa B BHUTKax cojieHowza. [1o AToW 3aBHCHMOCTH ONpeIeNnsieTcss MOIYJTh
TOPU30HTAILHOM COCTABIISIONIEH BEKTOPAa MATHUTHOMN MH/IyKIIUU MAarHUTHOTO TOJI 3eMIIH.

Onucanue cxooxceti pabomol npaxmuxyma: [8], rmaBa Ne 4, mabopatopHast padora Ne 12.
3ansaTue 2. U3mMepeHue 3aBUCUMOCTH BeJWYMHbI MATHUTHOW MHAYKIHM MATHUTHOTO MOJIA
MArHUTA OT PAacCTOSIHUS

IlIpakmukym

3aoanue. VI3yuute 3aBUCUMOCTH BEIMYMHBI MArHUTHOW WHIYKIIAM MarHUTHOTO TIOJIS
MMOCTOSIHHOTO MarHUTa Ha €ro MPOAOIbHOM OCH CUMMETPHUH OT PACCTOSHUS MEX]Ty LIEHTPOM MarHuTa
Y TOYKOW U3MEPEHHII.

Obopydosanue. CmapToH C NpeayCTAaHOBIEHHBIM MPOTPAMMHBIM OOECIIEeUeHUEM st



M3MEPEHUS BETUYMHBI MATHUTHOTO TOJISA, HUJIUHAPUYECKUI MarHuT, JMHEHKa, MaJIsipHbIA CKOTY.

Kpamxkoe onucanue pewenus. C NOMOIIbIO JAaTYUKOB cMapT(hOHA MPOBOAUTCA MPIMOE
M3MEPEHHUE BETMYMHBI MArHUTHOW MHYKIIMM MarHUTHOTO TOJI HA OCU LIWJIMHJIPUYECKOTO MarHuTa
B 3aBUCHMOCTH OT PACCTOSIHUSA 1O HETO.
3anstue 3. HabaioneHue MarHMTHOTO TUCTEpe3uca

Ilpaxmuxkym

3aoanue. HamoTaliTe HECKOIBKO BHUTKOB M30JUPOBAHHOTO MPOBOJA HA LMJIMHAPUYECKYIO
yacTh Janku mratuBa. [logHecure Toper Janku OJU3KO K MOJOKEHUIO JaTYMKA MAarHUTHOTO MOJS
MoOmibHOTO Tenedona. [TomaiiTe snexkTpudeckuil TOK B MpoBoJI. M3MepbTe 3aBUCIMOCTD BETMYUHBI
WHJyKIUA MarHUTHOTO IOJISI HA TOPIIE JJAIIKKM OT CUJIbI IPOTEKAOIIET0 Yepe3 NpoBOJ ToKa. J{ist 3Toro
BHayaJle OBBILIANTE 3HAUEHUS CUJIBI IIPOTEKAIOLIETO TOKA JO MAKCUMAJILHO BO3MOXHOT'O 3HAUEHUS,
a IIOTOM NOHM)KAWTE J10 HYJIEBOTO 3HAYEHUA. 3aTEM CMEHUTE MOJSPHOCTh NOJKIFOYEHUSI HCTOYHHKA
TOKa U moBTOpUTE ONBIT. [locTpoiiTe Tpaduk, ONMCHIBAIOMINI 3aBUCHMOCTD BETMYUHBI MarHUTHOM
VMHJIYyKUHUU HA TOPLE JAKHU OT CHJIbI IPOTEKAIOLIEr0 Yepe3 MPOBOJ TOKA.

Obopyoosanue. CmapTtdoH C NPeAyCTAHOBICHHBIM IPOTPAMMHEIM OOCCIICUCHUEM IS
M3MEpEeHUs BEIMYMHBI MAaTHUTHOTO T0JIS, IITATUB C IBYMS JIATKAMHU, OJJHA U3 KOTOPBIX JOJHKHA OBITh
KEJIEe3HON (UK IPYTOM JKENEe3HBIA CEePICUHUK), JTa00OPaTOPHBIN UCTOYHUK MUTAHUS, OJTHOKIIIbHBIN
W30JMPOBAaHHBIA TPOBOJ, BBIICPKUBAOIINNA MaKCUMaIbHBIH TOK JabOPaTOPHOrO HMCTOYHHKA
MUTAHUS.

Kpamkoe onucanue pewenus. Jlanka mraTuBa oOMAaThIBA€TCS HECKOJIbKUMH BUTKAMU
TOJICTOTO U30JIMPOBAHHOTO MpoBoJa. C MOMOIIBIO JIA00PATOPHOT0 UICTOYHHUKA TUTAHUSI YEPE3 IPOBO/T
MpOMyCKaeTcsl d3JeKTpuyeckuid TokK. CHayalla TOK MPONYCKAalOT B OJHOM HAalpaBJICHUH C
IIOCTETIEHHBIM YBEJIMYEHUEM CHJIBI TOKa U €€ IMOCJIEAYIOIIUM YMEHBUIEHHEM, IIOTOM MpPOLEAypY
MOBTOPSIIOT JJIs1 IPOTHUBOIIOJIOKHOTO HapaByieHUs Toka. [Ipu 3TomM u3mepsieTcs BelnMunHa MHIYKIUN
MarHUTHOTO TIOJISI HA TOpLE JIAKW INTaTHBAa C IOMOLIbI0 MoOWIbHOTO TenedoHa. CtpouTcs
3aBUCUMOCTD BEJIMYHUHBI MHAYKIIMM MArHUTHOTO MOJI OT CUJIbl IPOTEKAOIIET0 Yepe3 IPOBOJ TOKA.
OO6cy>xaaercs MOy4eHHBIN TpaQUK U SBICHHE MATHUTHOTO TUCTEPE3HCA.
3anstue 4. U3yuenne padoThl JIeKTPOABUTATENS U JUHAMO-MAIIUHBI (4acTh 1)

Jexkyua «DNeKTpoABUTATENb U dJEKTporenepaTopy». OOCy)IaeTcs HUCTOpUs H300peTeHus
3JIEKTPOJIBUTATENSI M COBEPUIEHCTBOBAHHUS €0 KOHCTPYKIUU. ONUCHIBAETCS BHYTPEHHEE YCTPOUCTBO
AJEKTPOABUTATEINS U AJIEKTporeHeparopa. Pa3ouparorcst TeopeTudeckue 3a1a4uu 1o JaHHOH TeMe.
3anstue 5. U3yyenne padoThl JIeKTPOABUTATENS U JUHAMO-MAIIUHBI (4acTh 2)

Ilpakmukym

3aoanue. 1) IlpoBeaute cepuio AKCIEPUMEHTOB M H3MEpPhTE 3aBUCHUMOCTh CHIIBI TOKAa,
BbIpa0aTHIBAEMOIl T€HEPaTOpPOM, OT BEJIMYMHBI MOMEHTA CWJIbl, MPHJIOKEHHOTO K €ro Baily. 2)
[IpoBeauTe ceputo SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTh BEJIMUMHBI HAPSKEHUS], TOJAHHOTO Ha
ANEKTPOABUraTENb, OT YACTOTHI €I0 BPAILIEHUsI U MEXaHUYECKOW Harpy3KH ero Baja.

Obopyoosanue. DIEKTPUYECKHMH MOTOPUMK C pPEIYKTOpOM, Habop Tpy30B, peocTarT,
COCIMHUTENIbHBIE TIPOBOJIA, JaOOpPATOPHBI WCTOYHMK TMUTAHUS, MYJIBTUMETp (ammepMmerp),
CEKYHJIOMED.

Kpamxkoe onucanue pewenus. IIpoBoIATCS ONBITHI IO U3MEPEHUIO 3aBUCUMOCTH CHUJIBI TOKA,
BBIpa0aThIBAEMON Te€HEpPaTOpOM, OT BEIMYMHBI MOMEHTa CHJIBI, TMPUIOKEHHOTO K €ro Baiy.
[IpoBOAMTCS ONBIT 110 U3YUYEHUIO CBSA3H BEJIMYMH HAMIPSKEHUS], [T0OJJAHHOTO Ha 3JIEKTPOJBUTaTENb, OT
YacTOTHI €r0 BpPAIIECHUSI U MEXaHMYECKOM Harpy3KH ero Baja.

Onucanue  cxoorcux padbom  npakmuxyma: 1) MexayHapoaHas oJuMIuaza 1o
aKcriepuMeHTanbHol pusuke 2018 r., 3amaya «MoTopuuk ¢ peaykropom», myHKTel NeNe 1-4; 2)
MexayHapoaHas OJTMMITAAJIA TIO dKCTepuMeHTanbHOU pusuke 2022 r., 3amaua «DoHaAphY, MyHKTHI
NeNe 1-4.
3ansaTue 6. U3ydyeHue 3aBMCHMMOCTHM IepHOJA KOJeOAHWH JIMHEHKH HAa IUJIMHIAPUYECKOMN
NMOBEPXHOCTH OT PaJuyca ee KPUBU3HBI

Ilpakmukym

3aoanue. Omnpenenurte XapakTep 3aBUCHUMOCTH Tepuoja KojeOaHUi JTMHENHKH, MOI0KEeHHON
Ha [WINHIPUYECKYIO TOBEPXHOCTD, OT paJlyca KPUBU3HBI 3TOM MOBEPXHOCTH.



Obopyoosanue. HabGop UWIMHAPOB pa3HOro paxuyca (Hampumep, pas3lIndHbIC
UWIMHIPUYECKHUE COCYbl), TUHEIHKA, CeKyHIOMEp.

Kpamxkoe onucanue pewrenus. ITpoBoaurcs cepust NpsMbIX U3MEPEHUN 3aBUCUMOCTH IIEPHUO/IA
KoJeOaHui JTMHEeNKH, MOJ0KEHHOW Ha [UJIMHAPUYECKYIO TIOBEPXHOCTh, OT pajiyca KPUBHU3HBI 3TOM
MOBEPXHOCTU.  VICTIONB3YIOTCS ~ METOABI  JIMHEApU3aluu W rpaduyeckoro  aHaimsa
9KCIIEPUMEHTAIbHBIX JaHHBIX.
3anaTne 7. M3ydyeHue 3aBHCHMOCTH AMILUIMTYAbI KOJ1eO0AHMI NPYKMHHHOIO0O MAasiTHUKA OT
BpeMeHH

Ilpakmukym

3aoanue. V3meppTe 3aBUCHUMOCTh AaMIUTUTYJIbl 3aTyXaloIIUX KoJeOaHUN MpPy>XKUHHOTO
MasiTHUKa OT BpeMeHH. [IpoBepbTe rumore’y 00 H3KCIOHEHLIUAIBHOM XapakTepe MOIYYeHHOM
3aBHUCHUMOCTH.

Obopyodosanue. TlpyxuHa oT TuHAMOMETpA ¢ nipeaenom usmepenuit 1 H, rpy3 maccoii 150 r,
CEKYHJIOMED, ITATUB C JIAMIKON ¥ My(PTOH, THHEHKA.

Kpamkoe onucanue pewenus. I1lpoBOOUTCS HKCHEPUMEHT 10 MPSIMOMY H3MEPEHUIO
3aBUCHMOCTH aMILTUTY/Ibl 3aTyXaOIUX KOJIeOaHUH NMPY>KUHHOTO MasiTHUKA OT BpeMeHU. CTpouTcs
rpaduK Mccae0BaHHOM 3aBUCMMOCTH B JINHEAPU30BAaHHOM BUJIE.
3ansTue 8. U3MepeHne akTHBHOIO U PEAKTHBHOI0 CONPOTUBJIEHUN KATYIIKH HHAYKTUBHOCTH

Ilpakmukym

3aoanue. Cobepure 3MEKTPUUECKYIO LIETh U3 MOCIEA0BATEIbHO COCTUHEHHBIX PE3UCTOpa U
KaTyIIKd UHAYKTUBHOCTH. [IpoBenuTte n3MepeHue 3aBUCHMOCTH HANpSOIKEHHs Ha PE3UCTOpE OT
4acTOTHI MI0JIaBaEMOT0 Ha 3Ty IIeNb HanpsbkeHus. [1o momyueHHBIM JaHHBIM OMpPENIeINTe aKTUBHOE
CONPOTUBIIEHUE U PEAKTUBHOE CONPOTHBIICHWE KaTYLIKW HMHAYKTUBHOCTH. PaccuuTaiite
WHIYKTUBHOCTh KaTYIIKH.

Obopyoosanue. Karymika WHIYKTUBHOCTH, PE3UCTOP C CONPOTHUBICHUEM, OJIM3KHM K
aKTUBHOMY COIPOTUBJICHUIO KATyIIKH WHAYKTUBHOCTH, COCAMHHUTEIbHBIC IPOBOJA, TE€HEPATOp
HU3KOW 4aCcTOThI, OCUMIUIOTpad WK BOJIBTMETP MEPEMEHHOIO HAIPSKEHUS.

Kpamxoe onucanue pewenus. CoOupaercs >3JeKTpUYecKas LeMb M3 IOCIEJ0BATEIbHO
COEMHEHHBIX PE3UCTOpa M KaTyIIKM WHAYKTHMBHOCTH. Ha 3Ty nenp mnomaercs mnepeMeHHOe
HanpspkeHne. [IpoBoauTcs M3MepeHue 3aBUCUMOCTH HANpPSDKEHWsST HAa PE3UCTOPE OT YacTOTHI
[I0/1aBa€MOT0 Ha IeMb HaNpsbKeHUs (aMIUIMTyJa HanpsbKeHHs Ha Bced 1enu mocrostHHa). [lo
HU3KOYAaCTOTHOW oOjacTu rpaduka OINpenesseTcss AaKTHUBHOE COINPOTHBIEHHE  KaTYIIKH
MHIYKTUBHOCTH, 110 BBICOKOYaCTOTHOM YaCTH OINpPENESeTCS] MHIYKTUBHOCTD KaTyIIKH.
3ansaTue 9. 3Byk. Ocumiiorpamma 3Byka. CriekTp 3ByKa

Jekyus «BBeneHue B OKCIEPUMEHTAIbHYIO aKyCTHUKY». BBOASTCS OCHOBHBIE HOHSTHS
akycTtuku. O6cyxJaeTcss MEXaHUKa paclpoCTpaHeHHs aKyCTHUEeCKUX Kosiebanuil. BBoauTcs nonstue
ToHa U o0epToHa. OOCYkTAFOTCSI METO/IbI UCCIIEIOBAHMS 3BYKOBBIX CUTHAJIOB.

Ilpakmukym

3aoanue. IlpoBeauTe cepuio FIKCIEPUMEHTOB 10 3aIIUCH OCIIJIJIOTPAMM U CIEKTPOB TJIACHBIX
3BYKOB OJHOHM 4acTOThl. ONUIINTE OCHOBHBIE OTJIWYMS B OCLWIIOIPaMMax JUlsl Pa3HbIX TTIACHBIX
3BykoB. OTBEThTE Ha BOIPOC, JOCTATOYHO JIM JUIsl ONMKCAHUSI KaKOro-InOO 3ByYaHUsl OJHOM JIMILb
CIIEKTPOrpaMMBbl?

Obopydosanue. llepcOoHanbHBIH KOMIOBIOTEP C€ MHUKPOPOHOM WM CMapTPoH C
MIPEyCTaHOBJIEHHBIM IPOTPAMMHBIM 00ECTIEYEHHUEM.

Kpamkoe onucanue pewenus. IlpoBoguTcst cepusi SKCHEPUMEHTOB 10 TMOJYUYEHHUIO
OCLIMJUIOTPAaMM M CIEKTPOB IJIACHBIX 3BYKOB OJHOM 4YacTOThl. [IpOBOAMTCS CpPaBHUTEIBHBIA U
KaueCTBEHHBIN aHAJIN3 OCLMJJIOTPAMM U CIIEKTPOB.

Onucanue  cxoorcei  pabomwvl  npakmukyma:  MexIyHapoaHas  OJIMMIIMAAA 110
IKCTIepUMEHTATbHON (usuke 2017 T., 3aJ1a4a «AKYCTHYECKHE PE30OHATOPHD?,
yacTb Ne 1.
3ansarue 10. Crossune MexaHHu4YeCKHe BOJTHBI

Jexkyua «Crosiune MexaHWYeckue BOJHBD». OOCyXkaaeTcss MeXaHHKa CTOSYMX BOJH B
OJIHOMEpHOI cpesie. PaccmaTpuBaroTCs MpUMeEpbl pa3Iu4HbIX PAHUYHBIX YCIOBUH.



IlIpakmukym

3aoanue. Tlomyiite B mpoOUpKY Tak, 4ToObl OHAa Hadana 3By4arb. lIpoBemuTe M3MepeHHE
3aBUCHMOCTH 9aCTOThI OCHOBHOT'O TOHA W MEPBOro 00EpTOHA BO3IAYLIHOTO CTONOA B MPOOHMPKE OT
BBICOTHI 3TOr0 cT0J0a. J[)isi N3MEHEeHHsI JUIMHBI BO3AYIIHOTO CTOJI0a 3aIOIHINUTE MPOOUPKY BOJOH.
Omnpenenute CKOPOCTh 3ByKa B BO3IYyXe€.

Obopyoosanue: llepcOHANBHBIH KOMIIBIOTEp ¢ MHKpOQOHOM wWiH CcMapTHoH C
MPeIyCTaHOBJICHHBIM IPOTPaMMHBIM 0OecIiedeHreM, TIPOOHpKa, BO/IA, JIMHEHKA.

Kpamxoe onucanue pewenus. TIpoBoguTcs cepusi SKCIEPUMEHTOB TI0 H3MEPEHHIO
aKyCTHUYECKOTO CIEKTpa 3BY4YaHHUS MPOOHMPKU, BO3HUKAIONIETO TPU BIYBAHHH B HEE BO3/yXa.
CrpouTcs MHeapu30BaHHbIN TpaduK 3aBUCUMOCTH YacTOThl OCHOBHOTO TOHA M TIEPBOro 00epTOHA
OT BBICOTHI BO3JYIIHOTO cTOJN0a B mpoOupke. [1o MoNy4eHHBIM NaHHBIM OMPEIENIIeTCS CKOPOCTh
3ByKa B BO3/IyXe.

Onucanue  cxoocei  pabomwvl  npakmukyma: — MexXIyHapoaHas  OJIMMIIMAAA 110

IKCTIepUMEHTaIbHON (usuke 2017 T., 3aJ1a4a «AKYCTUYECKHE PE30HATOPHD?,
gacTh Ne 2.
3anstue 11. U3mepenne mokasares npejaoMJIeHUs CTEKJIAa

Ilpaxmukym Ne 1

3aoanue. OnpenennTe noka3aTellb IPeJIOMIICHUS CTEKISIHHOM M1aCTUHBI.

Obopyoosanue. IIpenmeTHOE CTEKIIO0, MIJUIMMETPOBKA, JTa3epHas YKa3Ka, TMHEHKH, ITaTUBbI
C JTankou 1 My(TOii.

Kpamkoe onucanue pewenusa. IlpoBogurcss cepust SKCIEPUMEHTOB II0 H3YYEHHIO
NepeHaNpaBIeHUs Jy4a CBETa, MaJalollero Ha OOKOBYIO IOBEPXHOCTh INPEIMETHOTO CTEKIa, B
3aBHCUMOCTH OT BBIOPAHHOTO YIJIa MajieHus. Berumcisercs mokasaTenb MPEeOMIICHHS MaTepHaia
TUTACTHHBI.

Onucanue  cxoxcell — pabomvl  npakmuxkyma:  MexXayHapoAHass  ONMMIHMAga IO

SKCIIepUMeHTanbHOM usmke 2021 r., 3a1a4a «OTpakeHue, npeaoMiIeHue
U IPOIyCKaHue», MyHKT Ne 4.

Ilpakmukym Ne 2

3aoanue. Onpenenure ¢ MakKCUMaJbHOM TOYHOCTHIO MOKA3aTesb MPEJIOMIICHHUS MaTepuaia
MIPU3MBI.

Obopyoosanue. Ilpu3ma, nazepHasi ykaska, TpPaHCTIOPTHUD, IITATUBHI.

Kpamxoe onucanue pewenus. IIpoBOIUTCS ONBIT MO HM3MEPEHHIO MUHHMAJIBHOIO yTIja
OTKJIOHEHHS JIa3€pHOr0 JIyda TPEyroJIbHOM PaBHOCTOPOHHEN npu3Moi. 1o mojrydeHHOMY 3HaYEHUIO
yIJ1a pacCUUTHIBAETCS MTOKA3aTeNb MIPEIOMIICHUS PU3MBI.
3ansaTue 12. [lo1HOe BHYyTpeHHee OTpa)keHue

Jexkyua «Ilpumenenne s3¢dekra MOTHOrO BHYTPEHHETO OTPAXKEHUS B M3MEPEHMSIX).
O6cyxnaercs »>G(EeKT NOJHOrO BHYTPEHHEro oTpaxkeHus. ONUCHIBAIOTCS TMPUEMBI  T10
HCIOJIb30BAHUIO 3TOr0 3¢ (eKTa NMpu NPOBEJCHUN ONTHUYECKUX U3MEPEHUH.

Ilpakmukym

3aoanue. OnpenenuTe Moka3aTelb NPeIOMIICHUS MaTepuaa IpUu3Mbl.

Obopyodosanue. CTeKIsIHHAs IPU3Ma, JIa3epHas yKa3Kka, JMHeHKa.

Kpamxkoe onucanue pewenusn. IlpoBoautcs ombeIT 1Mo HabmoaeHUIO 3¢ ¢deKTa MOTHOTO
BHYTPEHHEI0 OTpa)K€HUsI CBETa, KOTOPBIA pachpocTpaHseTcs B mpusme. M3mepsroTcs: mapaMeTpsl,
IIPU KOTOPBIX AocTUraeTcs 3pQexT. Boraucnsercs nmokazaresb NpeIoMIEHUS MaTeprana Ipu3Mbl.

Onucanue  cxoxceli  pabomel  npakmuxyma:  MexayHaponHas — OJUMIHMaza 1O
sKcTiepuMeHTanbHol pusuke 2021 r., 3anava «/{ucnepcus», myHkr Ne 1 [16].
3ansitue 13. IlpoBepka ¢opMyJibI TOHKOH JIMH3BI € IOMOIIBI0O METOAA MAPAJIIAKCa,
NPUMEHEHHOI0 /IS ONpe/ieJIeHUs M0JI0KeHHs H300paKeHusl

Ilpakmukym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTBHIO (DOKYCHOE pacCTOSHHE COOHMparouien
JIUH3BI.

Obopyoosanue. Cobuparoas J1H3a, ONTHYECKas CKaMbs (JIMOO MepHas JIEHTa U KpeIuieHue
JUTSL TUH3BI), JIBE UTJTBI OT IITIPULA (CO CTOYSHHBIM OCTPHEM ), TUTACTHIIMH, TOUSYHBIH HICTOYHUK CBETA.



Kpamxoe onucanue pewenus. OOcyxmaercss u aeMoHcTpupyercs 3¢ddekr mapammakca.
N3yuennslit 3¢ ekt ucnonb3yercs A ONpeaesieHUs MONI0KEeHHsI N300paKeHNs HCTOYHHUKA CBETa C
MaJIOM CBETUMOCTBIO, TIOJTYYEHHOTO C MOMOIIBI0 cobuparomieil muH3bl. [10 HeCKONBKUM OmbITaM
paccuuThiBaeTcs (POKyCHOE PacCTOSHUE JIMH3HI.
3ansaTue 14. U3mepenne GoKyCHOro paccTosiHUsI paccerBaloLel JINH3bI

Ilpaxmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHONH TOYHOCTBIO (DOKYCHOE PACCTOSIHHE PACCEHBAIOIICH
JIUH3BI.

Obopydosanue. PaccenBaromias JIMH3a, COOMpArOINas JIMH3a, ONTHYECKas CKambsi (00
MepHast ISHTa U KPEIUICHUS JUIsl TUH3), TIUCT KapTOHA, HOKHUILIBI, TOUEYHBI UCTOYHHK CBETA.

Kpamrxoe onucanue pewenus. O6CyXaa0Tcs MPUEMbl U3MEPEHUST (POKYCHOTO PACCTOSHHS
pacceuBaronieii JTUH3bL. [IpOBOAUTCS ONBIT MO MOJYYEHUIO AEUCTBUTENBHOIO H300paKeHUS B
paccenBaromIell TMH3E MyTeM CO3/aHuUs C IIOMOUIBIO COOMPAIONIEH JIMH3bI MHUMOTO UCTOYHUKA IS
pacceuBaronieii JIMH3bI. Takke IPOBOAUTCS OMBIT [10 HAOJIIOIEHUIO PACXOASIIErOCs CBETOBOIO IMyUKa,
00pa30BaHHOTO CBETOM, U3TYYCHHBIM TOYCYHBIM HCTOYHHKOM H MIPOIICIIINM Yepe3 PaCCEHBAOIIY IO
JTUH3Yy, Ha KOTOpylo HakieeHa auadparma. [lo pesyiapTaraMm MOMyYEHHBIX HKCIEPUMEHTOB
paccuuThIBaeTCsS ONTHYECKAs CUjla pacCeUBAlOIIEH JTMH3bI.

Onucanue cxodceit pabomot npakmuxyma: [8], rmasa Ne 5, mabopatophas padora Ne 12.
3ansarue 15. Onpeaesenne AJIUHbI BOJTHBI JIA3€PHOT0 U3JIyYeHHs ¢ MOMOIIbIO cxeMbl FOHra

Ilpakmuxym

3aoanue. llpumymaiTe SKCHEPUMEHTAIBHYIO YCTaHOBKY, ITO3BOJISIONIYIO HAOIIOAAThH
UHTEP(PEPEHIIMOHHYIO KapTUHY OT CBETOBOTO u3NMydeHus mnasepa. Ompenenurte UIMHY BOJIHBI
M3JIy4YEHUS Ja3€PHOU YKA3KHU.

Obopydosanue. JlazepHas ykaska, HUTKa, (poibra, OyinaBku, SKpaH, pyJieTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMM HUTKOM OyJaBKaMu IPOKaJIbIBAIOTCS JBa
OJIM3KOPACTIONOKEHHBIX OTBEPCTHUS B allfOMMHHMEBOW muieBoi Qoibre. [lomydeHHble oTBepCTUS
OCBEIIAIOTCS JIA3EPHBIM ITy4YKOM. B mpomieniem cBere HabmrogaeTcst nHTEp(hEepeHIMOHHAs KapTHHA.
Ilo paccrossHMIO MeXay THOJOCaMM MHTEP(EPEHLIMOHHON KapTHUHBI M PACCTOSHHUIO MEXIY
OTBEPCTHUSIMU B (OJIbI'€ PACCUUTHIBAETCS JUIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKe.

Onucanue cxodicell pabomuvl NPAKMUKYMA. 3aKJTFOUYUTETBHBIN 3Tall
BCEPOCCUNCKON OJIMMIMHAABI IKOJIBHUKOB 110 pusuke 2000 r., 11 xmacc, 3amaua Ne 1.
3anstue 16. M3yyeHne cnekTpa cBeTa pa3jH4YHbIX HCTOYHHKOB € MOMOUIBIO AN (PPAKIINOHHOI
peleTku

Ilpakmukym

3aoanue. llpupymaiite, coOepuTe U ONMIIUTE OSKCHEPUMEHTAIBbHYIO YCTaHOBKY,
MO3BOJISAIONIYIO OTYYHTh ONTUYECKHH CIIEKTpP U3JTyUeHHsI CBETa Pa3IMYHbIX HCTOYHUKOB. [IpoBenuTe
HCCIIEIOBaHKE CIIEKTPOB MPEJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopydosanue. JludpakirionHas pemnerka, GoHaph ¢ JaMIONW HaKaIWBAaHUS, CBETOINOHBIN
(donapp, razopaspsiHas JaMII04Ka, KpaH, Auadparma, MepHas JeHTa.

Kpamxoe onucanue pewenus. IIpoBonuTcst cepusi SKCIEPUMEHTOB IO HAOIOJIEHHIO
ONITUYECKUX CTIEKTPOB M3ITyUSHHsI HCTOUHUKOB CBETA pa3HOU MpupoIbl. [IpoBOIUTCS CpaBHUTEIHHBIH
Y KOJTMYECTBEHHBIN aHAJIU3 ATUX CIIEKTPOB.

Onucanue  cxoxceii  pabomel  npakmuxyma:  MexayHapoaHas — OJMMIHMaza IO
sKcnepuMeHTanbHol pusuke 2018 ., 3anaua «CHexTp.
3ansaTue 17. UccienoBaHue 3aBMCHUMOCTH MHTEHCMBHOCTH CBEYEHHUSl CBETOAMOAA OT CHJIbI
NPOTEKAIOIIEro Yepe3 Hero ToKa

Ilpakmukym

3aoanue. WI3MepbTe 3aBUCUMOCTh HMHTEHCHUBHOCTH CBEUEHHUS CBETOAMONA OT CHIIBI
MIPOTEKAIOILEro Yepe3 Hero Toka. OmnpenennTe xapakTep H3MEpPEeHHON 3aBUCUMOCTH.

Obopydosanue. Caetoauon, mOKcMeTp (Wiu cMapTGoH C JATYMKOM OCBEIICHHOCTH),
nabopatopHblil 010k nuTaHus (WK aBe O6arapeiiku AA, peoctat U MyJIbTUMETP), COEAMHUTEIbHBIE
IIpOBOAA.

Kpamkoe onucanue pewenusa. TIpoBOOUTCS HKCIEPUMEHT IO MPSIMOMY H3MEPEHHIO



3aBUCHMOCTH MHTCHCHUBHOCTH W3IIyYEHHUS CBETOJMOMA OT CHJIBI MPOTEKAIOIIETO Yepe3 HEero TOKa.
Ctpoutcs rpaduk moxy4eHHOU 3aBUCUMOCTH. OnpeessieTcs: XxapakTep 3aBUCHMOCTH.
3ansTue 18. Hadaroaenne u3dnpaTebHOCTH BHYTPeHHEr0 GpoTo3¢dekTa K 1THHE BOJIHBI CBETA
Ilpaxmuxym
3a0anue. YcTaHOBUTE JBa CBETOAMOAA JAPYr HANPOTUB Jpyra. V3yuute siBieHHE
BO3HUKHOBEHHUSI ()OTOTOKA B OCBEIIaeMOM cBeToauoje. i 3TOro M3MephTe 3aBUCHMOCTH CHIIBI
(hOTOTOKA OT HAIIPSHKCHUS HA CBETOMO/IC, BHIMOTHSIIONIEM POJIb HCTOYHUKA CBeTa. [[0BTOpUTE OMBIT,
MPUMEHSST B KQYEeCTBE MCTOYHUKOB CBETa CBETOAMOJBI, JAIOIINE CBET C Pa3HBIMH JUTMHAMHU BOJIH.
Omnpexenure yciaoBus, IPH KOTOPBIX B OCBELIAEMOM CBETOMO/IE BOZHUKAET (DOTOTOK.
Obopyoosanue. Tpu mapsl CBETOAMOIOB Pa3HBIX IIBETOB (KpacHBIC, 3€JICHBIC M CHHHUE), OJIOK
MUTAHUS CBETOIMOIa-OCBETUTEIIS, MYJIbTUMETP.
Kpamxoe onucanue pewenus. JIBa cBETOAMONa yCTaHABJIMBAIOTCS HANPOTUB IPYTr Apyra.
Uepe3 OauH CBETOAMOJA TPOMYCKAeTCS TOK OT HMCTOYHHMKA TUTaHus. V3ydaercs sBlieHUE
BO3HUKHOBEHHUSI ()OTOTOKA BO BTOpOM cBetoauozae. OOHapykuBaeTcs, 4To (OTOTOK BO BTOPOM
CBETOJINO]IC BO3HUKACT TOJIBKO MIPH OCBEIICHUU €Tr0 CBETOJHMOAOM C JUIMHOHN BOJHBI, MCHBIICH HITH
paBHOMH JIJIMHE BOJIHBI, HA KOTOPYIO PACCUUTAH OCBEUIACMbIH CBETOIHO/I.
Onucanue cxodxcetl pabomvl npaxmukyma: MeXayHapoaHas OJIMMITMANA TI0 SKCIIEPHUMEHTAIBHON
¢wusuke 2020 r., 3amaua «Onromapay [17]

IJIAHUPYEMBIE PE3YJIbTATHhI OCBOEHUS KYPCA BHEYPOUHOU
JAEATEJBHOCTH «OCHOBBI ®U3NYECKOI'O DQKCIIEPUMEHTA (®U3UKO-
MATEMATHUYECKHA TPOD®WIIb)»

JIMYHOCTHBIE PE3YJIbTATHI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCTh BECTH COBMECTHYIO JAEATENIBHOCTb B HHTEpPECax TPaKTAHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aMOICHCTBOBATH C COIUAIEHBIMU HHCTUTYTAMHU B COOTBETCTBUH C UX (DYHKIHSIMA
U Ha3HAYCHUEM.

B cghepe nampuomuueckoco socnumanusi:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipax1aHCKOW UAEHTHUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHNE K TOCYAaPCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM POCCHICKIX YIEHBIX
B 005acT (PU3UKU U TEXHUKHU.

B cghepe oyxosno-nupascmsennoco socnumanusi:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CTIIOCOOHOCTH OIICHWBATh CUTYAIIUIO M IPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JESATEIBHOCTH YUEHOI'O;

OCO3HAHME JIMYHOTO BKJIJIa B MOCTPOSHHUE YCTOMYUBOTO OYAyIIETO.

B cghepe scmemuueckoco socnumanus:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOUYAs SCTETHKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢du3nyeckoil Hayke.

B cghepe mpyoosoco éocnumanusi:

MHTEpEC K pa3IMYHbIM cdepaM npodecCHOHATBLHON NesITeIbHOCTH, B TOM YHCJE CBSI3aHHBIM
¢ (U3UKOM M TEXHUKOH, yMEHHE COBepIIaTh OCO3HaHHBIA BbIOOp Oyaymiedl mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHMIO B OOJaCTH (PU3MKU Ha
MPOTSKEHUH BCEH JKU3HU.

B cgpepe sxonocuueckozo eocnumanusi:

Cc(OPMHPOBAHHOCTh HKOJIOTMUYECKOW KYJIbTYphl, OCO3HaHHE TJO00AIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHKE U OCYIIECTBJICHUE ASHCTBUI B OKpY’KaloIIel cpe/ie Ha OCHOBE 3HAaHUS Iieneit
YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacuIpeHue omnbiTa e TeIbHOCTH KOJOTMYECKON HAMPaBICHHOCTH Ha OCHOBE UMEIOIUXCS
3HaHUU 1O (PU3UKE.



B cipepe yennocmu nayunozo nosnanus:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nveckoil HayKu;

OCO3HaHHE IEHHOCTU HAYYHOW NEeSTENIbHOCTH, TOTOBHOCTh B IpoOLiecCe M3Y4YCHUS (PUIUKU
OCYIIECTBIISTh MPOSKTHYIO M UCCIIEIOBATEILCKYIO e TEIILHOCTh HHIMBUYaIbHO U B TPYTIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHBbIE YUeOHbIE NelCTBUS:

Ba3oBble JJornueckue aeiicTBuA:

CaMOCTOSITENTbHO  (pOpMyNIMpOBaTh M aKTyalIM3WpOBaTh Npo0ieMy, paccMaTpuBaTh e€e
BCECTOPOHHE;

OTIPECIIATH IENU JAeITSILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMBI C YUYETOM aHAIM3a UMEIOIINXCS MAaTePUAIBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YyJbTATOB MEISIM,
OLICHUBATh PUCKU MOCIEICTBUHN AEITEIbHOCTH;

KOOPJIMHUPOBATh U BHIMOJIHATH pPa0OTy B YCIOBUSAX pPEATbHOrO, BHPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3zoBble uccienoBareibckue JelCTBUS:

BJIQJICTh HAYYHOU TCPMUHOJIOTHEH, KITFOUEBBIMH OHITHSIMH U METOIaMU (PH3NICCKON HAYKH;

BIa/IETh HaBBIKAMHM Y4Y€OHO-UCCIIEIOBATEIbCKONM U MPOEKTHON IEeSATeNbHOCTH B OOJACTH
(Gu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJOB PEUICHHS 3a]ad
(bU3MYECKOTO CoZiepKaHUs, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS;

BIIQJICTh BUJAMH JCSITEILHOCTH IO TIOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIlHH,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3NIUYHBIX YUEOHBIX CUTYalMsIX, B TOM YHCJIE TPU CO3JaHUH
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH;

BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSI3U U aKTyaIM3UPOBATh 33/1auy, BBIIBUTATh THIIOTE3Y
€€ peIIeHus, HaXOUTh apTyMEHTHI JUIS JIOKAa3aTelIbCTBA CBOMX YTBEP)KJICHUH, 3a/1aBaTh IMapaMeTPhI
Y KPUTEPUU PELICHHUS;

aQHAIM3UPOBATH TOJTYUYCHHBIC B XOJC PEIICHUS 3a/1a4l Pe3yJIbTaThl, KDUTUYECKU OIICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHON JNESTEIHHOCTH, B TOM
quclie IPU U3YYeHUU (DU3HKHY;

JlaBaTh OIEHKY HOBBIM CHTYAIUsIM, OI[EHUBAThH IIPHOOPETCHHBIHN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEACSITENFHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJICHU, TIPeJIaraTh OPUTHHANBHBIE MOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a9H, IOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanueii:

BJIQJICTh HABBIKAMHU TIOJydYeHUS WH(POPMAIUU (PU3NUYSCKOTO COACPKAHHUS W3 HCTOYHHKOB
Pa3HBIX TUIOB, CAMOCTOSITEILHO OCYIIECTBIIAThH MOUCK, aHAJIN3, CUCTEMATH3AIUIO U HHTEPIPETAIUIO
WH(OPMAIIAY PA3TMIHBIX BHIOB U ()OPM TIPEICTABIICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

HCIOJIb30BaTh CPEACTBA MH(OOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHW3aI[MOHHBIX 3a/Jad C COONIOJICHHEeM TpeOoBaHUt
PrOHOMUKH, TEXHUKH O€30ITaCHOCTH, THTUEHBI, PeCypcocOepeKeHNs, TIPABOBBIX M ATHICCKUX HOPM,
HOpM MH(OPMALIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJICPIKAHUS B PA3IMIHBIX opMaTax ¢ y4eTOM Ha3HAUYCHUS
uHpoOpMallUd U 1ETeBOW ayIJUTOPHH, BBIOMpas ONTUMAIbHYIO (opMy TMpencTaBiIeHUS U
BU3YaJIN3allNH.

KoMMmyHuKaTHBHBIE yHUBEpPcaabHbIe YueOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOIIEHHE BO BHEYPOUHOU JEATEIBHOCTH;



pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIM U CMATYATh KOH(IUKTHI;

Pa3BEpPHYTO U JIOTUYHO U3J1araTh CBOKO TOYKY 3PEHUS C UCIOIb30BAHUEM A3BIKOBBIX CPENICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIMBH Y aJIbHON paboThI;

BbIOMpPATh TEMATUKy M METO/bl COBMECTHBIX JEHCTBUH € yueToM OOUIMX HHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4JIeHa KOJUIEKTHBA;

IIPUHUMATD L€ COBMECTHOM NEATEIBHOCTH, OPraHU30BBbIBATE U KOOPAUHUPOBATh NCHCTBHS
I10 €€ JOCTHKEHUIO: COCTABIIATH IUIAH ACUCTBUM, paCIPEACIIATh POJIA C Y4ETOM MHEHUM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIaZa U KKIOI0 yYaCTHHKA KOMaH/Ibl B OOLIUI pe3yJbTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IPOEKTHI, OLIEHUBATh HJEH C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE ITOBEJICHUE B PA3JIMUHBIX CUTYaLIUSAX, IPOSIBIIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

Camoopranmszaums:

CaMOCTOSITEJIbHO OCYLIECTBIISATh I103HABATEIbHYIO JAESITEIBbHOCTh B 00JacTH (DU3HKH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITEJIbHO COCTABJISITh IIJIaH PEIICHUsS pacueTHbIX M KaueCTBEHHBIX 3ajay, IUIaH
BBINOJIHEHUS PAKTUUECKON pabOThI C yUeTOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y MPEINOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTyaLUsIM;

paciupsaTh paMKH1 y4eOHOro MpeaAMETa Ha OCHOBE JIMYHBIX NPEANOYTEHUN;

JiefaTh OCO3HAaHHBIA BBIOOP, apryMEHTHpOBATh €ro, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBATh (POPMUPOBAHUIO ¥ MPOSBICHUIO dPYIUIIH B 001aCTH (PU3UKH, MOCTOSIHHO
MOBBIIIATh CBOM 00pa30oBaTeIbHbBIN U KyJIbTYpHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

BJIaJIeTh HAaBBIKAMU TO3HABATEeNbHON pe(IeKCHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUNA U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

MCIOJIb30BaTh MPUEMBI pe(IIeKCHUH TSl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PEeIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

MIPU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OMIMOKH.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy 10 knacca obyuaromuiicss HAyIUTCS:

MOHMMaTh  3HAUEHHE  ONHCATEIbHOM, CHUCTEMaTH3UpYIOIIEH, OOBACHUTENBHOH U
MporHocTudeckol (QyHKIUN (QU3NUECKOW TEOpHUM - MEXaHUKU, MOJEKYJIIpHOW GU3MKH U
TEPMOJIMHAMUKH, POJIb (PU3UUECKOM Teopur B (POPMHUPOBAHUM MPEACTABICHUNA O (UIUUECKOM
KapTUHE MUPAa;

pa3nuyath YCJIOBUS NMPUMEHUMOCTH W3YYEHHBIX Mojened (U3MuecKuxX Tela U IMPOLECCOB
(stBIEHUN);

pasnuyarh yciaoBus (TPaHUIbI, 00JACTH) MPUMEHUMOCTH M3YUYEHHBIX (PH3HMUECKUX 3aKOHOB,
MMOHUMAaTh BceoOlui XapakTep (yHAaMEHTalIbHBIX 3aKOHOB M OTPAHUYEHHOCTh HUCHOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATH MEXAaHUYECKHE, TEIUIOBbIEe, JJIEKTPUYECKUE IMPOLECChl U
SIBJICHUS, WCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHS M 3aKOHBl MEXAHUKHU, MOJIEKYJISIPHO-KHHETUYECKOU
TEOPUH, MOJIEKYJIIPHOU (DU3UKU U TEPMOJIMHAMUKH, SJIEKTPOIUHAMUKY;



aHAJM3UPOBATh U OOBSACHATH (DM3WYECKHE SIBICHUS, UCIOJIb3Ys OCHOBHBIC MOJOXCHHUS M
(bu3nyecKre 3aKOHBI;

OIUCHIBATH (PU3UYECKUE MPOLIECCHI U SBJICHUS, UCIIOJIb3YSl HEOOXOJMMbIC BETHUNHBL;

OO0BSACHATH OCOOCHHOCTH MPOTEKAHUS U3Y4aeMbIX (PU3NUECKUX SBJICHMUIA,

MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OIHOM (PU3MYECKOW BEIWYMHBI OT JPYro ¢
UCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUU, NpPHU STOM KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHpPOBAThH
pe3yabTaThl TMOJXYYEHHOW 3aBHCUMOCTH (U3WYECKUX BEJIWYMH B BHUJAE TPapUKOB C Y4YETOM
aOCOIIOTHBIX MOTPENIHOCTE U3MEPEHUH, IeTIaTh BHIBOBI IO PE3yJIbTaTaM MCCIIEI0BaAHUS;

MIPOBOJIUTH KOCBEHHbIE N3MEPEHUs (PU3NYECKUX BEITMUNH, IPU TOM BHIOMPATh ONITUMATIbHBIN
METO]l U3MEpPEHUs, OLICHUBATh A0COIOTHBIE M OTHOCUTENbHBIEC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX
HU3MEPECHU;

MIPOBOJIUTH OIBITHl MO IMPOBEPKE MPEUIOKEHHON THIOTE3bl: IUIAHUPOBATh SKCIEPHUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY, aHAJIM3HPOBATH IOJNYyYCHHbIE pE3yJbTaThl U JeJaThb
BBIBOJ] O CTaTyC€ NPEJI0KEHHON TMIIOTE3bI;

coOmonate mpaBmia O€30MacHOTO TpyJda TNpPU TPOBEACHUHM HCCICIOBAHUNA B pPaMKax
MPaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKON NEATEeIbHOCTH C HUCHOJIB30BAHUEM H3MEPHUTEIbHBIX
YCTPOWCTB U JTA0OPATOPHOTO 000PYI0BAHMUS;

peliaTh pacyeTHbIE 3aJa4M C SBHO 3a/IaHHOM M HESBHO 3a/IaHHOM (hM3MUYECKOl MOJIETIbIO: Ha
OCHOBAaHMHW AaHAJHM3a YCIOBHS OOOCHOBBIBATH BBHIOOP (U3UYECKOM MOJENH, OTBEYAOLICH
TpeOOBaHUSAM 3a/1a4yM, IPUMEHATH (GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUYECKUX
TEOpUN IPHU HCIIOJIIB30BAHMM MAaTEMaTHYECKMX METOJOB PELICHMs 3a/ay, MPOBOJUTH PAcUEThl Ha
OCHOBAHMU MMEIOIIMXCA TaHHBIX, aHATU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/Ibl PELICHUS
C YYETOM MOJYyUYEHHBIX PE3yJIbTATOB;

peliaTh KayeCTBEHHbBIE 3a]auu, TpeOyollue NIPUMEHEHUs 3HAaHUN U3 Pa3HbIX pa3JieloB Kypca
bu3nKK, a TakKe HMHTETPallMd 3HAHWA W3 JPYTrUX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPANBaTh JIOTUUECKYIO HEMOUKY PACCYXKACHUI C ONIOPOI HAa U3yUYEHHBIE 3aKOHBL, 3aKOHOMEPHOCTHU
1 (pU3HYECKUE SBICHMUS;

UCIOJb30BAaTh TEOPETHUUECKUE 3HAHMUA Ui OOBSCHEHUS OCHOBHBIX NPHHIMIIOB pabOThI
M3MEPUTENBHBIX TPHUOOPOB;

aHAJM3UPOBaTh M OLIEHUBATH IOCIEACTBUS OBITOBON M IPOM3BOJICTBEHHOM AEATEIBHOCTH
YEJIOBEKA, CBA3AHHOUN ¢ (PU3NUYECKUMH MPOIECCaMU, C TIO3UIIUN IKOJIOTHYECKON  0€30MacHOCTH,

IIpeICTaBICHUN 0 panoHaIbHOM
MIPUPOIONOIB30BaHNH, a TAK)KE Pa3yMHOM HCHOJIb30BAaHUM JIOCTHIKEHUN HAYKH U T€XHOJIOTMH IS
JabHEHIIero pa3BUTHsI YeI0BEYECKOro 00IIEeCTBa;

MPUMEHATHh Pa3IUYHbIE CIOCOOBI paboThl ¢ MHpOpMaIel (PU3NYECKOTO COIAEpKAHHS C
UCTOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHH, TpPHU OSTOM HCIOJIB30BATh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, TepepabOTKU U MPEeAbsIBICHUS yueOHOM
U HAy4YHO-TIOMYJIApHOM HMH(OpPMALMK, CTPYKTYPUPOBAHUS M MHTEpHpeTaluu HHPOpMalnH,
MOJIyYE€HHOM U3 pa3IMYHbIX UCTOUHUKOB, KpUTHUECKH aHAIM3UPOBATh MOJYyYaeMy0 HHPOPMAIUIO 1
OLICHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M Ha OCHOBE aHAJIN3a
UCTOYHUKA UH(OpMaIUY;

MPOSIBJISITH OPraHU3aIMOHHBIE U T03HABATEIbHBIE YMEHHS CAMOCTOSATEILHOTO MTPUOOPETEHUS
HOBBIX 3HAHUH B MPOIIECcCe BHIMOIHEHUS POEKTHBIX U yUeOHOMCCIIEA0BATENbCKUX PaboT;

paboTaTh B rpynie ¢ UCIIOJHEHHEM PA3IMYHbIX COLUATIBHBIX POJICH;

MPOSBIIATH MOTUBALIMIO K Oyymiel mpodeccHoHaIbHON AESITENbHOCTH 0 CHEHaTbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUIISL.

K xoniy 11 knacca o6yyaromuiicss HAyIUTCS:

MOHUMATh pPOJb (U3UKU B DKOHOMHYECKOH, TEXHOJIOIMUYECKOW, COIMATbHOW M 3TUYECKOMH
cdepax IesTeNIbHOCTH YeNOBEeKa, POjb U MECTO (PU3MKU B COBPEMEHHOW HayyHOW KapTHHE MHpa,
3HAa4YeHHE ONMCATENILHON, CHCTEMaTH3UpYIOIel, OObICHUTENbHON U MPOrHOCTUYECKON (DYHKIIHIA
¢bu3nueckoil Teopuu, poib (pusnueckoi Teopur B (HOPMHPOBAHUM MPEICTABICHUN O (HU3NYECKOM
KapTHHE MHpa, MECTO (U3NYECKON KapTHHBI MHUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTaBICHUN O IPUPOJIE;



pa3nuyaTh YCJIOBHSI NMPUMEHHMOCTH HM3YYEHHBIX MoOjeNell (PU3MYEecCKHX Tell M IMPOIEeCCOB
(sBICHUR);

pa3nuyarh yciaoBus (TpaHUIbI, 00JACTH) MPUMEHUMOCTH M3YYEHHBIX (PH3HMUECKUX 3aKOHOB,
MOHUMAaTh BceoOluil XapakTep (yHAaMEHTalIbHBIX 3aKOHOB W OTPAHUYEHHOCTh HCMOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBSICHATH DSJECKTPOMArHUTHBIC, KBAaHTOBBIC IPOLIECCHI W  SIBJICHMS,
UCTOJIb3Ys OCHOBHBIE MOJIOKEHHS U 3aKOHBI SJICKTPOIMHAMHUKH U KBAHTOBOU (DH3HKH;

OIMCHIBATh U3yUEHHBIE (PU3HUECKUE MTPOLECCHI U SIBICHUS;

OOBSICHSITE OCOOCHHOCTH MPOTEKAHUS NU3YYCHHBIX (DU3UYECKHX SBIICHHIA,

MIPOBOAUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM MPSAMBIX
MU3MEPEeHUH, TpU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl MOJy4YEHHOM
3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BHUAEC TI'pad@UKOB C y4€TOM aOCOJIOTHBIX MOTrpPElIHOCTEl
U3MEpPEHUH, J1eNaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUsI (PU3HMUECKUX BETUYHH, TIPU 3TOM BHIOMPATh ONTUMAIIbHBIH
METOJ U3MEPEHHsI, OIICHUBATh A0COIOTHBIE U OTHOCUTENIBHBIC MTOTPEITHOCTH MPSMBIX U KOCBEHHBIX
HU3MEpEHUI;

IIPOBOAUTH ONBITHI IO IPOBEPKE IMPENJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOupaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, aHAJIM3WPOBATH IMOJTYYCHHBIE PE3yJbTaThl U JIeJaTh
BBIBOJI O CTaTyC€ IPEI0KEHHON TMIIOTE3bI;

coOmofarty mpaBuia Oe30MacHOro TpyAa MPU MPOBEACHUM MCCIEAOBAHUNM B paMKax
IIpaKTUKyMa M Y4eOHO-UCCIEA0BATEIbCKON NEATEIbHOCTH C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTOPHOTO 00OPYIOBAHHUS;

pelaTh pacyeTHbIE 3aJja4H C SIBHO 33/1aHHOM U HESBHO 33JaHHON (PU3UYECKON MOJEIIBIO;

peliaTh KayeCTBEHHbBIE 3a]auu, TpeOyollue NIPUMEHEHUs 3HAaHUN U3 Pa3HbIX pa3JieloB Kypca
bu3nKK, a TakKe HMHTETPallMd 3HAHWA W3 JPYTrUX MPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA:
BBICTPanBaTh JJIOTHUECKYIO IIEMOYKY PACCyKIEHUI C OMOPOI Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3HYECKUE SBICHMUS;

UCIONIb30BaTh TEOPETHYECKHE 3HAHHS IS OOBSICHEHHS OCHOBHBIX MPUHIIUIOB PaOOTHI
W3MEPUTENBHBIX PUOOPOB;

aHAJIM3UPOBATh U OIICHUBATh MOCIEACTBUS OBITOBOM M MPOM3BOACTBEHHOH AESITENHbHOCTU
YEJIOBEKA, CBA3AHHOUN ¢ (PU3NUYECKUMH MPOIECCaMU, C TIO3UIIUN IKOJIOTHYECKON  0€30MacHOCTH,

MpEeACTABICHUI 0 panuoHaIbHOM
MIPUPOIONOIB30BaHNH, a TAK)KE Pa3yMHOM HCHOJIb30BAaHUM JIOCTHIKEHUN HAYKH U T€XHOJIOTMH IS
JabHEHIIero pa3BUTHsI YeI0BEYECKOro 00IIEeCTBa;

MPUMEHATHh Pa3IUYHbIE CIOCOOBI paboThl ¢ MHpOpMaIel (PU3NYECKOTO COIAEpKAHHS C
WCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, TPU OTOM HCIOIH30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TOUCKA, TepepabOTKU U MPEeAbsIBICHUS yueOHOM
U HAyYHO-TIOMYJSpHON WHGOpMAaIMU, CTPYKTYPHUPOBAaHUS U HHTepIpeTanud WHGOpMaIuy,
MOJIyYE€HHOM U3 pa3IMYHbIX UCTOUHUKOB, KpUTHUECKH aHAIM3UPOBATh MOJYyYaeMy0 HHPOPMAIUIO 1
OLICHMBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOLIMXCS 3HAHWI, TaK U HAa OCHOBE aHalIu3a
UCTOYHUKA UH(OpMaIUY;

MIPOSIBIISATH OPTaHU3AIIMOHHBIE U TTO3HABATEIILHBIE YMEHUS CAMOCTOSITENILHOTO MPUOOPETCHHS
HOBBIX 3HAHUH B MPOIIECcCe BHIMOIHEHUS POEKTHBIX U yUeOHOMCCIIEA0BATENbCKUX PaboT;

paboTaTh B TpYyIIe C HCTIOTHEHUEM PAa3IMYHBIX COIUATBHBIX POJIEH;

MPOSBIIATH MOTUBALIMIO K Oyymiel mpodeccHoHaIbHON AESITENbHOCTH 0 CHEHaTbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOUIISL.



10 xaacce

HaumeHoBaHue pa3jaesioB
U TeM MPOrpamMMbl

KoauyecTBO 4acos

Bcero

KonTpoabHbI
e padoThl

IIpakTHyecku
e padoThl

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTebHbIE

pecypcst

IlorpemHocTu B
DKCIIEPUMEHTE (JICKITHS)

OrneHka MorpemnHocTei
HPSIMBIX  KOCBEHHBIX
U3MEpEHUN
(camocTosiTenbHas paboTa)

YcepenHeHre u3MepeHui.
CrnyuaiiHast TOTPeIHOCTb
(TIpaKTHKYM)

Kunemaruueckue
U3MEPEHUS JalbHOCTH
MOJIETA, pacUeT HaYaIbHOMN
CKOPOCTH (TIPAKTHKYM)

IIpocreiimne
TeOMETPHYECKIE
U3MEpEHHS
(camocTosiTenbHas paboTa)

I'paduxu
3KCHCpI/IMCHTaJ'II>HI)IX
3aBUCUMOCTEM.

O6paboTka HEMMHEHHBIX
3aBHCHUMOCTEH:
TUHeapu3aIus, moIcueT
IIOIA TN

10.

11.

N3mepenune

3aBUCUMOCTH

KOOPJIMHATHI TPaHUIIBI
o0nacTH HAaMOKaHHS OT
BpPEMEHHU.

Jluneapuzanus
3aBUCHMOCTH (ITPAKTHKYM)

W3ydenue ynpyroro
rucrepesrca (MpaKkTUKYM)

Haxoxnenne maccol
JIMHEHKH | MINPHLA C
HOMOIIBIO
YpaBHOBEIIMBAaHHA pbluara
(IpakTUKyMm)

Uzmepenne koapduureHTa
SHEPreTHYECKUX MOTEPh
MIPY OTCKOKE IIapHKa OT
MOBEPXHOCTH (IPAKTHKYM)

12.

OmpeneneHue
TEIIOEMKOCTH TBEPJOTO
Tesa (IPaKTUKYM)




13.

14.

15.

N3mepenue Temneparypsl
PYK dKCIIEpUMEHTaTopa 1
JTaBJICHUS, KOTOPOE MOTYT
CO3/1aTh €TO0 JIETKUE
(TIpaKTHKYM)

DdheKkTUBHBIT

KO3 HHUIIIEHT KECTKOCTH
cuctemsl. Onpenienenye
momymst FOHra mpoBoioku ¢
MTOMOIIIBIO phIYara.
Onpenenenue mpeaena
yrpyroi neopmanuu
(TIpaKTHKyM)

M3mepenne kodddureHTa
MTOBEPXHOCTHOTO
HaTSHKEHUSI METOZIOM
OTpHhIBa (IPAKTUKYM)

16.

Onpenenenue TOYKA POCHI
(IpakTHKyM)

17.

18.

3HAKOMCTBO C
AIIEKTPUYECKUM
KOHJIEHCATOPOM
(IpakTHKyM)

N3yuenue npouecca
paspsIKu KOHJEeHcaTopa
(TIpakTUKyM)

19.

20.

Ornpenenenue yaeabHOTO
CONPOTHBJICHUS MaTepHaia
MTPOBOJIOKH (ITPAKTHKYM)

W3mepenue BOJbT-
aAMIIEPHOU XapaKTEPUCTUKH
MOJTYIPOBOIHUKOBOTO
Joza (TPaKTUKYM)

OBLIEE KOJIMYECTBO HACOB

I10 ITPOI'PAMME

34 0

11 xmacc

Ne
n/n

HaumeHoBaHue pa3aesioB
U TeM MPOrpaMMbl

KoaugecTBo yacoB

KoHnTpoabHbI

Bcero
e padoThbl

OlleHKa BETUYHUHEI
TOPU30HTAJILHOM
COCTAaBIISIONICH MAarHUTHOM
WHIYKIIMA MarHUTHOTO
mos1st 3eMiH (IPaKTUKYM)

N3mepenne 3aBUCHMOCTH
BEJMYHWHBI MATHUTHOM
WHAYKIIAA MarHUTHOTO
IOJIS1 MarHuTa oT
paccTostaus (IPaKTUKYM)

IIpakTHyecku
e padoThbl

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTebHbIE

pecypcsl




Hab6mronenre MarHuTHOTO
rucrepesrca (IpaKTHKyM)

Wzyuenne paboTs
3NEKTPOJBUTATENS U
JUHAMO-MAIINHEI (4acTh 1)
(mexrys)

Uzyuenne paboTh
NEKTPOABUTATENS U
JUHAMO-MAINHEI (4acTh 2)
(IpakTHKyM)

M3yuenue 3aBUCUMOCTH
nepuosia KoeOaHmii
JIMHENKU

Ha HWJIWHIPUYECKON
HOBEPXHOCTH OT pajuyca
ee KpUBU3HBI (ITPAKTUKYM)

N3yyenue 3aBucuMocTu
MIPY’>KMHHOTO MasiTHUKA OT
BpeMeHHU (IIPAKTUKYM)

M3mepenne akTUBHOTO U
PEaKTUBHOTO
COIPOTUBIICHUN KaTyIIKU
NHAYKTUBHOCTU
(TIpaKTHKYM)

Bgenenue

B 3KCIICPUMEHTAJIbHYIO
AKyCTHKY (JISKITHS)

10.

OcnuiorpaMma u CIieKTp
IJIACHBIX 3BYKOB
(IpakTUKyMm)

11.

12.

13.

14.

15.

Crosgune MexaHn4YecKue
BOJIHBI (JICKIIHS)

Wzyuenue crekrpa 3ByKa
JMHEHHOTO pe3oHaropa
(IpakTUKyM)

W3mepenune nokaszarens
HpEeJIOMIICHHS
IUTOCKOTIapalIeIbHON
TUTACTHUHBI (TIPAKTUKYM)

Uzmepenne nokasarens
NPEIOMIICHHS IPU3MBI 110
MUHHMAJIBHOMY YTy
OTKJIOHEHHS JIa3€PHOTO
ny4a (IPaKTHKYM)

[Ipumenenue 3¢pexra
MOJTHOTO BHYTPEHHETO
OTpaKCHHUS B H3MEPEHUSIX
(Jrexuus)

16.

M3mepenue nokasaresns
MIPETOMIIEHHS ITPU3MBI C
MOMOUIbIO HAOIIOAEHUS
yIJia IOJTHOTO BHYTPEHHETO
OoTpakeHus (TIPaKTHUKYM)




17.

18.

IIpoBepka Gpopmyiisl
TOHKOU JIMH3bI C IIOMOLIBIO
MeTo/a Mmapajuiakca,
MPUMEHEHHOTO JUIS
OTIpeIeNICHHS TIOJIOKCHUS
n300paxeHust (MPaKTHKYM)

W3mepenne hokycHOTO
paccTosiHUS pacCceuBarOLIEH
JTUH3BI (IPAKTUKYM)

19.

Ornpenenenue ATUHBI
BOJIHBI JIA3€PHOTO
U3JTy4EHUsI C TIOMOILBIO
cxemsl FOHra (IpakTHKyM)

20.

21.

22.

Nsyuenue cnexrpa cBera
Pa3IMYHBIX UICTOYHUKOB C
MTOMOIIBI0 MU PAKITHOHHON
pemeTKH (IPaKTHKYM)

Hccnenosanue
3aBACUMOCTH
HNHTCHCUBHOCTHU

CBEUCHHS CBETOJMONA OT
CHJIBI ITPOTEKAIOIIETO Yepes
HETo TOKa (IIPaKTHKYM)

Habnronenue
M30UPAaTENbHOCTH
BHYTpeHHeTO (oTordpderra
K JJINHEC BOJIHBI CBE€TA
(IpakTUKyMm)

OBLIEE KOJIMYECTBO HACOB

I10 ITPOI'PAMME

34
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