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[TOACHUTEJIBHAA 3AIINCKA

Hacrosimmasi pabouasi mporpaMMa Kypca BHEYPOUHOH JAESITENbHOCTU
«OCHOBBI (DMBHYECKOTO IKCIEPUMEHTa» (Jajgee — mporpamma) paspaboraHa B
COOTBETCTBHUH c TpeOoBaHUSIMH  (elepaIbHOTO  TOCYAapCTBEHHOTO
o0pa30oBaTeILHOTO CTaHAApTa cpemHero odbmero obpaszoBanms (mainee — DPIOC
COO) [1, 2] u HanpaBieHa Ha OpraHu3alyi oO0ydeHuss B (UBHKO-
MaTeMaTU4YecKoM Mpoduie B COOTBETCTBUU ¢ TpeOoBaHUSIMU GeaepabHON
o0Opa3oBaTenbHOM MporpaMMbl cpeiHero ooiero oopazosanus (OOIT COO) [3].

Peanuzanmss  mporpaMmbl  MOXET  COACHCTBOBAaThH  JOCTHXKEHHUIO
oOydJaronMMucs MmiaHupyembix pesynbTatoB ocBoenuss POIl COO, pazButuio
JUYHOCTU oOydaroumxcsi, (pOpMUPOBAHUIO U YJOBJIETBOPEHUIO HMX COIMAIBHO
3HaYMMBIX MHTEPECOB U IMOTPEOHOCTEH, caMmopeanu3aluu OOydaroluXcsl uepe3
y4acTHe BO BHEYPOUHOH AesTeabHOCTH. OJTHON U3 BO3MOXKHBIX (JOPM peanu3auuu
nporpaMMbl  SIBIsieTCsl  Kpy»Kok.  [IporpamMmma  MOXXeT — peann30BBIBATHCS
o0pa30BaTeNbHON  OpraHu3alMeil  caMOCTOSITENbHO  JIMOO  HAa  OCHOBE
B3aMMOJICHCTBHS C JIPYTHMHA OpraHM3aIisIMH, OCYIIECTBIISIOIUMHU
00pa3oBaTEIbHYIO JIESITEIHHOCTD.

[Iporpamma Kypca BHEYpOYHOU JeATE€IbHOCTH «OCHOBBI (DU3UYECKOrO
HKCIIEpUMEHTa» MpeHa3HaueHa s peanusanuu B 10—11 kimaccax u HampaBliieHa
Ha JOCTM)KCHHME COOTBETCTBYIOLIUX pE3yibTAaTOB, C(HOPMYIUPOBAHHBIX B
denepanbHOM paboueld mporpaMme 1o yuyeOHOMy mpeamery «Dusukay
(yrmyOnennbld  ypoBeHb). [lpu wu3ydennn ¢GuU3NKH Ha YIUIyOJICHHOM YpPOBHE
peanu3anys 3TUX MPUHLIMIIOB 0a3upyeTcs Ha UCHOJIb30BAaHUU CaMOCTOSTEIBHOIO
YUYEHUYECKOT0 IKCIEPUMEHTA, BKIIIOYAIOIIET0, B TOM 4Hcie, padoThl (PU3MUECKOro
MPaKTUKyMa.

[Ipu sToM mox paboTaMu MPaKTHKyMa MOHUMAETCS CAMOCTOSITEHLHOE
UCCJIEI0BAHNUE, KOTOPOE MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000UIEHHOTO
BUJa Oe3 MOIAaroBoi WHCTPYKUMU. B pesynbpTate obecrmeunmBaeTcsi OBJaJleHHE
OOy4JaroIMMHUCST YMEHHUSIMH TIPOBOAWTH TPSMBIE W KOCBEHHBIE W3MEpEHMUS,
MCCIIEIOBATh B3aUMHBIC 3aBUCUMOCTH JIBYX (PH3UYECKIX BEITMYMH U OCYIIECTBISATH
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bce 310 criocoOcTBYeT NOCTHKEHUIO OJHOM U3 OCHOBHBIX IIeJIel U3y4eHUs
(bU3MKK Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHUsl — OBIIAJICHUIO O0YJAOIIMMUCS
METOJJaMU  CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M MPOBEICHUS (PUIUUECKHUX
HKCIEPUMEHTOB, aHajlW3a M HMHTEepOpeTauuu WHGOpMaLUU, ONpeAesieHUs
JIOCTOBEPHOCTH MOIYYEHHOTO pe3yJibTaTa.

AKTYyanbHOCTh peayin3aliuu JaHHOW MPOrpaMMBbl OMPEACISIETCS] TEM, UYTO
€e OCBOEHHE TO3BOJISIET OOydYaloIMMCS Ha MPAKTUKE O3HAKOMHUTBCS  C
pa3sTUYHBIMU (U3HMUECKUMH SBIICHUSMH, YKCIIEPUMEHTAIBLHO M3YYUTh Pa3TUYHbIC
duznyeckue 3aKOHOMEPHOCTH, YTIYyOUTh CBOM TEOPETUYECKHE 3HAHUSA, Pa3BUThH
UMEIOIINECs] U MPHOOPECTH HOBBIE MPAKTUYECKHWE YMEHHUS W HaBBIKM B 00JIaCTH
IUIAaHUPOBAHMSI, TMOATOTOBKM, TMPOBEACHUS, aHAIM3a M  HUHTEpIpEeTaluu
(bU3UUECKOro 3KCIEepPUMEHTA.

[Iporpamma  gaer  oOyyaromuMcs ~ BO3MOXKHOCTb  IPHOOpECTH
NPAKTUUECKUHA OMBIT PaboThl € J1abOpaTOpHBIM OOOpPYAOBAaHUEM, OBIAJETh
KOHKPETHBIMU TNPHUEMaMH HUCCIIEOBATEIbCKON JEATENIbHOCTH HAYHWHAIOILIETO



(du3MKa-3KCIIEpUMEHTATOPa, CPOPMHUPOBATH HABBIKA OLEHKA TMOTPEHIHOCTEH
pe3yNbTaTOB U3MEpPEeHUs (PU3NUYECKUX BeMWYHH. Peanmuzaius mporpaMMbl CO31aeT
ycloBust Uisi GOPMUPOBAHUA Yy OOYYArOIIMXCS HECTAaHAAPTHOTO KPEaTHBHOTO

MBIIUICHUS, CONECUCTBYET  PA3BUTHUIO  MHIAMBHUAYAJIBbHOCTH  CYXICHUU,
(bopMUPOBaHUIO KYJIBTYpPhl 000OCHOBaHHUS COOCTBEHHOTO MHEHHUS U CBOOOJBI €ro
BBIPAXKECHUS.

[Iporpamma MoxkeT ObITh BOCTpeOOBaHa O0YUYAIOIIMMHUCS, KOTOPhIE UMEIOT
WHTEpPEC M MOTHBAIMIO K YTIyOJEeHHOMY H3ydeHHIO (U3UKA U MaTeMaTHKH,
TOTOBATCS K YYACTHIO B OJIMMIIMAAaX IIKOJbHUKOB MO (PU3UKE, B paMKaX KOTOPBIX
NpEAYyCMOTPpEH TmpakThnueckuid Typ. IIporpamma mpecienyer HE TOJBKO
oOpa3oBareibHbIe, HO U BOCIUTATEIbHBIE 11U, MMOCKOJIbKY COOTBETCTBYET HJEe
SKOJIOTH3allMh U WJIe€ MPUKIAJIHOW HAIMpPaBICHHOCTH, KOTOPBIE, B YHCIE IPYTHUX
UJIeH, MOJI0KEHbI B OCHOBY Kypca ¢pu3uku, nzydyaemoro Ha ctynernu COO.

BapuanTtel peanuzanuu mnporpamMMbl M (POpMBI TPOBEICHUS 3aHSATUN
Peanuzauus nporpamMmsbl MpEeANOIaraeT COYETaHUE Pa3INYHbIX (OPM TpyIMIIOBON
paboThI (CIylIaHKUE JIEKIUH, TUCKYCCHSI, MOHTAK SKCIIEPUMEHTAIbHBIX YCTaHOBOK,
IPOBENICHUE (PUBMYECKUX HM3MEPEHUI MO0J PYKOBOJACTBOM MpernoAaBaTeis) H
VWHIUBUIYAIbHOM paloThl (BBIIOJIHEHHE CAMOCTOSITENBHBIX pPadboT u padoT
paKTUKyMa, 00padoTKa U UHTEPIIPETALUs PE3YIbTATOB (PU3NUECKUX U3MEPEHUN).

Ucnonp3zoBanne Takux (opm pabOThl MMOMOTAaeT pa3BUBaTh Yy
oOy4Jaronuxcs, ¢ OJHOM CTOPOHBI, HABBIKA BOCIPHUATHS HOBOM MH(MOpMAIUU mpH
pa3nuuHbIX (opMax ~ ee MOoJaud, a C JAPYrod CTOPOHBI — aKTHUBHOCTB,
CaMOCTOSITEIbHOCTh M TBOpPYECKOE Hayajno. B 1emom peanuzanus JaHHON
MpPOTrpaMMbl JOJIKHA MOJIOKUTEIBHO CKa3bIBaThCA KAaK HAa aKTyalM3allud 3HAHUU,
YyMEHUW W HaBBIKOB OOYYalOIMXCS B paMKax HUX HpeanpodeccuoHanbHON
TEXHOJIOTUYECKOW (MHXKEHEPHOM) TOJATOTOBKM, TaK W Ha  COIHMAJIBHOM
bopMUPOBAHUU TUYHOCTU O0YUAIOIIINXCS.

IIporpamma kypca paccuntaHa Ha 68 4YacoB, B paMKax KOTOPBIX
MPEeayCMOTPEHBI Takue (Gopmbl pabOT, Kak JIEKIUU, CAaMOCTOSITEIbHbIE Pa0OThl U
paboThl mpakTUKyma. B Xxozme caMocToATeNbHbIX pPabOT oOywaromuecs MOoJ
KOHTPOJIEM  MpENoAaBaTeNsl 3aKpeIUIAIOT HOBbIE 3HAHMS, OTpPadaTHIBAIOT
OTpENICJICHHbIE YMEHHUS UM HaBbIkM. PaboOThl TpakTUKymMa TOAPa3yMEBAIOT
CaMOCTOATENILHOE pelieHrne OO0yYaroNMMUCS AKCIIEPUMEHTATBHBIX (DU3UIECKUX
3a11ay.

TemaTtuka paboT mpakTUKyMa U MOPSAOK HX CIEJOBAaHUS COOTBETCTBYIOT
CTPYKTYype TEMaTHYECKOTO TUIAaHUPOBaHUS (eaepanbHOi pabodeil mporpaMMbl 10
yueOHoMy npenmety «Dusuka» (yriayOneHHbIH ypoBeHb). [Iporpamma paccuntana
Ha peaju3aluio B TeueHue AByX JeT o0yueHuss B 10—11 kiaccax mpu npoBeAeHUN
3aHIATHI OJUH pa3 B Heaemto odbeMoM 1 gac kaxmoe. [1o ycmorpenuto yuurens
MOPSZAOK CJICOBaHUS 3aHATUNA MOXKET ObITh M3MEHEH, & HEKOTOPhIE MOTYT OBITh
UCKIIFOUEHBI.

JlomyckaeTcst peanu3anus 4acTU IPOrpaMMbl B TEUEHHUE OJIHOTO Y4EOHOTO
rojia — Jj1st ooyuaromnmxcs ToJibko 10-ro wiu Tosbko 11-ro kimacca. OnHaKo B 3TOM
ciy4ae npu pabore ¢ oOydarommmucs 11-ro kimacca peKOMEHAyeTcss HadyuHaTh
U3JIO)KEHHE Y4yeOHOTro Marepuana C MPOBEACHMS 3aHATHI, HANpaBJICHHBIX Ha
OCBOEHHE OOyYarOIIMMUCA OCHOBHBIX TIPHUEMOB U METOAOB 00pabOTKH
pe3ynbTaTOB (PU3NUECKUX U3MEPECHUN U OTICHKU MTOTPEITHOCTEH.



J171s1 3TOrO pEKOMEHTyETCA:

1) mpoBectu B kiacce 3anstust Ne 1, Ne 3 u Ne 5 u3 nporpammer 10-ro
KJ1acca;

2) 3apath Ha A0M BblosiHeHHE 3amaHuid Ne 2, Ne 4 u Ne 6 u3 nporpammel
10-ro knacca;

3) B manpHEHIIEM cieqoBaTh nporpamme 11-ro kiacca, UCKIIIOUMB U3 HEE,
10 YCMOTPEHUIO YUMTENsl, Kakue-m1ubo Tpu 3aHsATusa (Harpumep, Ne 16, No 17, No
18).

Bo3moxkHO Takke ocBoeHHe oOydaromumucs 11-ro kiacca mOJHON
pOrpamMMbl MIPU YCJIOBUHU MPOBEJCHUS 3aHIATHIM J1Ba pa3a B HEACII0 00beMOM 2
yaca Kaxjaoe. Psng paboT mpakthukyma (Ha YCMOTPEHHUE YUYUTENs]) MOXKET ObITh
3alaH  O0ydYalIMMCs Ha JIOM [UJIi  CaMOCTOSITEIBHOTO  BBIMIOJIHEHHSI C
HOCJIEAYIOLUM KOHTPOJIEM U 00CYX AEHUEM OJTyYE€HHBIX PE3YJIbTaTOB.

B3aumocBsizb ¢ (QenepanbHOil  paboueld MporpaMMo  BOCTIMTaHUS
[Iporpamma pa3paboTaHa ¢ y4yeToM pekoMeHauuii QeaepanbHoil pabdboueit
nporpaMMmbl  BOCIUTaHWs. B 4YacTHOCTH, OHa  YYUTBHIBA€T  MCUXOJIOTO-
NEeJarornieckue OCOOCHHOCTH  COOTBETCTBYIOIIEH BO3PACTHOM  KaTeropuu
oOyyJarommxcs.

[IporpamMmma COOTBETCTBYET TAKUM LIEISIM BOCIIUTAHUS O0YUaIOIIUXCS, KaK
pa3BUTHE JIMYHOCTH, CO3/ITAHUE YCIOBUU ISl CAMOOIIPEACIICHUS U COL[UATTU3AINH.

[Iporpamma COOEWCTBYET PEUICHUIO CIEAYIOMKUX 33Ja4 BOCHUTAHUA
00yJaroImmXCs:

YCBOCHHUE 3HAHUW, HOPM, IyXOBHO-HPABCTBEHHBIX LIEHHOCTEM, TPAJAULUH,
KOTOpbIE BBIPA0OTANIO POCCHUIICKOE OOIIECTBO; (POPMUPOBAHUE U PaA3BUTHE
JMYHOCTHBIX OTHOIIEHUM K 3TUM HOpMam, [IEHHOCTSIM;

pUOOPETEHNE COOTBETCTBYIONIETO ATUM HOPMaM, IIEHHOCTSIM, TPAIULIASIM
COITMOKYJIbTYPHOTO OMbITa TOBECHUSI, OOIICHUS, MEKJIMYHOCTHBIX U COLUATIbHBIX
OTHOIIICHWM, TPUMEHECHHUS TMOJYyYCHHBIX 3HAHWUM; JOCTUKEHUE JIMYHOCTHBIX
pe3yibTaTOB OCBOEHUs 00HIe00pa30BaTENbHON MporpaMMbl 1Mo  (GU3HKE B
cootBercTBHM ¢ PI'OC COO.

[Iporpamma COOTBETCTBYET CJEAYIOIIMM OCHOBHBIM HAaNpaBJICHUSIM
BOCIIUTAHUSI.

1) TpynoBoe BocnuTaHre — BOCIIUTAHUE YBAXKECHUS K TPYAY, TPYASIIUMCS,
pe3yibTataM Tpyaa (CBOEro W JPyrux JIIOAEH), OpPHUEHTallUs Ha TPYIOBYIO
NEeSATEIbHOCTh, TIONy4YeHHe Tpodeccun, JHUYHOCTHOE CaMOBBIPAXKEHUE B
OPOAYKTHUBHOM, HPABCTBEHHO JOCTOMHOM TpyJ€ B POCCHICKOM OOILECTBE,
JIOCTHKEHHE BBIJAIOIINXCS PE3YJIBTATOB B MPOGECCUOHAIBHON JAESTEIHHOCTH.

[leneBbIMU  OpHEHTHpAMH  SIBISIOTCS:  (DOpMUpOBaHME  OCO3HAHHOM
TOTOBHOCTH K TIOJIyYeHHIO TPO(ecCHOHaTLHOTO 00pa3oBaHUsI, HEMPEPHIBHOMY
00pa30BaHUIO B TEUEHHE JKU3HU KaK YCJIOBHIO YCHEHIHOW MpodhecCHOHANTBHOU U
OOILIIECTBEHHON JEATENbHOCTH; TMOHUMAaHHE CHenu(pUK caMooOpa3oBaHUsd H
npodeccuoHanbHON CaMOMOArOTOBKH B nH(pOpMAITMOHHOM
BBICOKOTEXHOJIOTMYECKOM OOIIECTBE, TOTOBHOCTHM YUYUTHCA U TPYAUTHCS B
COBPEMEHHOM OOIIIECTBE; OPUEHTUPOBAHHOCTh Ha OCO3HAHHBIA BBIOOp cepsl
npodecCuOoHaNbHON TPYAOBOU JEATEILHOCTH B POCCHIICKOM OOIIECTBE C yUYETOM
JUYHBIX )KU3HEHHBIX TIJIAHOB, MOTPEOHOCTEN CBOEH ceMbH, OOIIECTRA.



2) DOKoJOrMyecKoe BOCHHTaHHE — (OPMHUPOBAHUE HKOJIOTUYECKOM
KyJbTYpbl, OTBETCTBEHHOTO, OEpEXHOTO OTHOUICHHSI K MPUPOJIE, OKPY’Karolei
Cpelle Ha OCHOBE POCCHICKHX TpPaJWLIMOHHBIX AYXOBHBIX LEHHOCTEH, HABBIKOB
OXpaHbl, 3alIUThl, BOCCTAHOBJICHUS NPHUPOABI, OKpyXkarowmeh cpensl. lleneBbiM
OPUEHTUPOM  SBJISIETCSI OCO3HAHWE HEOOXOAMMOCTH NPUMEHEHUS 3HaHHUS
€CTECTBEHHBIX M  COLMAJbHBIX HAYyK JUIsL  Pa3yMHOro, OepexJIMBOro
IPUPOJIONIOIB30BAaHUS B OBITY, OOIIIECTBEHHOM MPOCTPAHCTBE.

3) LleHHOCTH HAy4YHOI'O IMO3HAHUS — BOCIIUTAHUE CTPEMJIEHHSI K TIO3HAHUIO
ce0s1 u JOpyrux JojAed, NpUpoasl U OOILIECTBA, K IOJYYEHUIO 3HAHUH,
KayeCTBEHHOI0 00pa30BaHMs C YUYETOM JIMYHOCTHBIX UHTEPECOB U OOIECTBEHHBIX
MOTPEOHOCTEH.

[{eneBbIMU OpUEHTUPAMU SIBIISIOTCA:

(opMupOBaHUE AEATEIBHO BBIPAKEHHOTO IMO3HABATEIBHOIO HHTEpeca B
00JacTH (PUBHKHU C YUETOM CBOMX MHTEPECOB, CIIOCOOHOCTEMN, TOCTUKEHUM;

IIOJIyYECHHE MPEICTABICHUNA O COBPEMEHHOM HAy4YHOW KapTHHE MHpa, O
JOCTH)KEHHUSIX HAyKHM M TEXHHMKH, O 3HAYEHUU HAyKd B >KU3HU POCCHIICKOTO
oOmecTBa, oOecneyeHuH ero  0e30MacHOCTH; MPUOOPETEHUE  HABBIKOB
KPUTUYECKOTO MBIIUICHHUS, ONPEAEIICHNs JOCTOBEPHON HAyyHOU MH(pOpMaLK U
KPUTHKY aHTHHAYYHBIX MTPEICTABICHMIA;

pa3BUTHE M NPUMEHEHUE HABBIKOB HAOJIOJACHUS, HAKOIUIEHUS H
CUCTEMAaTH3aluUd (aKTOB, OCMBICICHHUS OIbITA B €CTECTBEHHO-HAYyYHOW 00J1acTh
IIO3HAHUs, UCCIIEN0BATEIBCKON EATEIbHOCTH.

OcobeHHocTr pabOThl YUUTENS 110 IPOrpaMMe

[Ipu peanuzauuy NaHHOW MpOrpaMMbl 3ajlada yUWUTENsl COCTOMT B TOM,
4yTOOBl C€O3JaTh YCJIOBHUS [UII YCBOEHHUS OOY4YalOIIMMHUCS HOBBIX 3HAHUH,
npUOOpeTEeHNs] UMM HOBBIX YMEHUH U 3aKpeIyIeHHUs] HaBbIKOB, HEOOXOIUMBIX ISl
POBENCHUS PUBNYECKUX HKCIIEPUMEHTOB U aHAJIM3a MOJYYEHHBIX PE3YyJIbTaTOB.

Jlist pemieHust 3TOM 3aJaydl HEOOXOAMMO Halu4ue B KaOWHeTe (PU3MKU
000pyI0BaHUs, KOMIUIEKTYIOIIUX M PACXOJHBIX MaTEpPHAJIOB, TPEOYIOIUXCS IS
MPOBEICHHUS] CaMOCTOATENbHBIX paboT u paboT mnpakTukyma. IlepedyeHn
npejiaraeMeix padbotr cHopMHUpOBaH TakuM OOpa3oM, UTO TMOATOTOBKA K HX
IPOBEICHUIO HE JIOJDKHA BBI3bIBATh CYUIECTBEHHBIX 3aTPyJHEHUH —  BCe
HEOOXOMMOe ISl pealiu3allid MporpaMMbl, Kak NMpaBUio, JUOO HAaXOTUTCS B
KabuHeTe (Qu3uKH, J1M00 JOCTYNMHO B MOBCEIHEBHOM ObITOBOM obuxone. Ilepen
HAYaJIOM 3aHATHH YYHUTENII0 PEKOMEHIYETCS CAMOCTOSTEIBHO BBIMIOJHUTH BCE
TEOPETUYECKHE 3aJaHMsl, CAMOCTOATEIbHbIE pabOThl M PabOThl MPAKTHKYMA,
KOTOpBIE JOJDKHBI OyAyT BBIIOJIHATH 00y4aroIuecs.

OTO [acT YYWTEN0 BO3MOXHOCTb HE TOJBKO BBIIBUTH BO3MOYKHBIE
TEXHUYECKUE MPOOIEMbI, HO U MOJYYUTh KOHTPOJIbHBIE PE3yJIbTaThl U3MEPEHUN U
X 00pabOTKU, KOTOpPbIE MOHAT00STCS sl AaJIbHEWIEH TPOBEPKHU MPAaBUILHOCTH
BBINIOJIHEHUS paboT oOyyaromumMucs. [1ockonbKy OAHUM U3 TIaBHBIX Pe3yJIbTaTOB
paboThl yuyuTedsl B paMKaxX BHEYPOUHOU JEATETbHOCTH SIBJISIETCS JIMYHOCTHOE
pa3BUTHE OOYYAIOIIMXCS, YUUTEIIO0 PEKOMEHAYETCS IPU MPOBEIECHUM 3aHATUH IO
IporpaMMe akTUBHO  y4acTBOBAaTh B JEATEIbHOCTH  OOyyarolmxcs,
KOHTPOJIMPOBATh X0/ BBIIIOJIHEHUS UMH 3KCIIEPUMEHTAIBHON pabOThl, HAIIPABJIATH
U KOPPEKTHpPOBaThb MX JEWUCTBUSA, CBOEBPEMEHHO YKa3blBaTh Ha OLIMOKH U
HEJ0YEThl, IOACKa3bIBaATh U JIEMOHCTPUPOBATh MpPABUJIbHBIE  CIIOCOOBI



BBITIOJIHEHHSI TMPAKTUYECKOM paboThl, 00CYXIaTh NPUYUHBI U BO3MOXKHbBIE
MOCIIEACTBUSI JOIMTYCKAaeMbIX OIINOOK.

Bo Bpems 3aHaTHIl HEOOXOAMMO TMOJJEPKHUBATH JOOPOKEIATEIHHYIO
atMocepy COTpyIHUYECTBA. Y YUTEIIO CIeAyeT YIYUTHIBATh, UTO JIOTUKA OCBOCHHS
IpOrpamMMbl MPEANOJIAraeT MOCIEAOBaTeIbHOE U3YYEHUE MaTepHhalla — CHaJalla
oOydJaromuecs: JTOJKHBI OCBOUTH 0a30BbIE€ MPHEMBI M METOIbl TPOBEIACHHUS
(¢uznyecKux U3MEepeHud U 00pabOTKU MOJSYyYaeMbIX PE3YyJbTATOB, a YXKE 3aTeM
IIPUMEHSATD UX HA NPAKTUKE I10 CXEME «OT MPOCTOTO K CIOKHOMY».

ITotomy mpuMepHas cxeMa INPOBEICHUS 3aHATUH 110 IIPOrpamMMe MOXKET
OBITh CIIEAYIOLIEH:

1) oOBsiIcHEHHE TEOPETUUECKOTO MaTepHaa 1o TEME;

2) NMOArOTOBKA K BBINOJHEHUIO CaMOCTOSITENIbHOM pabOThl MM pabOThI
IPAaKTUKyMa — OOCYKIACHHE 3a/laHusl, yCTPONUCTBA SKCIIEPUMEHTAIbHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHYECKOr0 Marepuajna, MPUEMOB U METOJOB MPSIMBIX
AKCIEPUMEHTANIbHBIX ~ M3MEPEHMI, CIMOCOOOB WX 00pabOTKM U OLIEHKHU
MOTPEIIHOCTEN U3MEPEHN;

3) mpoBeAeHHE CaMOCTOSATEIbHON paboThl WM padOThl MPAKTUKyMa,
KOHTPOJIb TPaBUILHOCTH MPOBEACHUS U3MEPEHUI;

4) o00paOoTKa TMOJYYEHHBIX OSKCHEPUMEHTAIBHBIX JAHHBIX, OLIEHKA
IIOrPELIHOCTEN;

5) oOcyxeHue pE3yIbTaTOB 00palboTKu [OJIyYEHHBIX
DKCIIEPUMEHTAJIBHBIX JaHHBIX M IIPOBEpKAa MX IPaBUIBHOCTH. B cilyyae HeXBaTKu
BPEMEHH Ha peaM3alMi0 B KJlacce NMyHKTa 4 JaHHOW CXEMbl PEKOMEHIYETCS
IPEUIOKUTh O00yYarOIMMCSl BBIIOJIHUTH COOTBETCTBYIOLIME ACHCTBUS JA0Ma, a
OYHKT 5 peanu3oBaTh B Hayalle CIEIYIOIIEr0 3aHATHs,  JUOO MPOBECTU
HEOOXOJUMbIE OOCYXJE€HHUA C OOYydYalolUMUCS B TOPSAKE WHAUBUAYATbHON
paboTHI.

COJIEPXKAHUE KYPCA BHEYPOUHOU JEATEJIBHOCTH
«OCHOBbBI ®U3NYECKOI'O SKCIITEPUMEHTA

10 KJIACC

3ansitue 1. IlorpemHoctn B skcniepumente Jleknusa «llorpemHoctu
npsAMBIX u3MepeHuit». OOcyXkmaeTcss Mpupojia BO3ZHUKHOBEHHUS TOTPEITHOCTEH,
METOAbl WX MUHUMM3aUUK U oueHkdu. Jlekiusa «llorpemHocTn KOCBEHHBIX
u3Mepenuit». OOCyX)HaloTcs METOABl M TMPUEMBl OILCHKH TOTPEIIHOCTEN
KOCBEHHBIX u3Mepenuil. Micnosb3dyeMble MaTepuansl: [4], yacTs 1.

3ansatue 2. OLeHKa MOrPEelIHOCTeN MNpPSIMBIX M KOCBEHHBIX W3MEPEHUU
CamocrositenpHas pabora «OlieHKa TOTPENIHOCTeH KOCBEHHBIX H3MEPEHHUH I10
pe3yJibTaTaM IPSIMbIX U3MEPECHUIN.

3anatue 3. VYcpenHenue wusMmepeHuid. CiyyallHas — IOTPEIIHOCTb.
Kunematnueckue wu3mepenust Jlekuusi  «CiydailHple  TOTpemiHOCTH». B
COOTBETCTBUM C YPOBHEM IMOATOTOBKM  OOYy4YalOIIUXCA U JOCTYIHBIM
000pyIOBaHUEM MOXKET OBITH MPOBEJEHA OJIHA U3 JIBYX pa0dOT MPaKTUKyMa.

ITpaktukym Ne 1 3agmanme. Onpenenure ¢ MaKCUMalbHOW TOYHOCTBIO
CPEIHIOI0 CKOPOCTh JABMKEHHUS 3€PHBIIIKA MIIEHA B OYTHUIKE C BOJOH.



Oo6opynoBanme. [lmeno, HamogHEHHAs BOJOM IJIACTUKOBas OYTBUIKA C
OTpPE3aHHBIM TOPJIBIIIKOM, CEKyHAOMEp, JHHeiKa. KpaTtkoe omnucanue penieHus.
[IpoBomuTCs ceprs 3KCIEPUMEHTOB [0 U3MEPEHHUIO C MOMOULIBIO CEKyHAOMEpa
BPEMEHU MPOXOXKACHUS 3E€PHBIIIKOM IIIEHA B TOJIIE BOABI HEKOTOPOIrO
(UKCUPOBAHHOTO PACCTOSIHHS BAOJb BEpTUKaNU. Brrumcnsercs cpenHee Bpems
JBUKEHUS 3€peH. PaccumThIBaeTCs CpelHAs YCTAaHOBUBILNASACA CKOPOCTh 3TOTO
nBrkeHus. OleHuBaeTcsl MorpemuocTb. Onucanue cxoxenl paboThl MpakTUKyMa:
BCEPOCCHIICKas OJUMITNAA IIKOJIBHUKOB 10 (hU3UKe, peruoHanbHbIi 3Tan 2023 r.,
3anava «IImeno u Bsa3kocTe» [9, 10].

[Tpaktukym Ne 2 3ananue. CoOepute yCTaHOBKY JJIsl 3allyCKa IIapuka B
MOJIET C HEKOTOPOM BBICOTHI C (PUKCHPOBAHHOW TOPU3OHTAIBHOW HAYaIbHOM
ckopocThlo. Hccnenyiite 3aBUCMMOCTh  BEPTHKAJIBHOM M TOPU3OHTAJIBHOM
KOOpAMHAT 1apuka rnpu noiere. OnpeaennTe CKOpocTh IIapuKa B Havalle MoJjeTa.

O6opynoBanne. CranbHOW IIAPUK, IYCKOBOE YCTPOWUCTBO (OTPE30K
ATIOMUHUEBOTO MPO(UIIsl, MAarHUT HEOJAUMOBBIH, 1B CTAJIBHBIX IIApUKA), IITATUB
C JIAMKON ¥ My(TOU, MAJIIPHBIA CKOTY, pyJIeTKa, KonupoBaibHas Oymara. Kparkoe
onucanue pemieHus. OcymecTBiaseTcss COOpKa MycKOBOM ycTaHOBKH. [IpoBoautcs
cepHsl SKCHEPUMEHTOB IO 3alyCKy IIAapHKa B TOJET M HU3MEPEHHIO KOOpPAMHAT
NajieHusl IIapuKa OTHOCUTENBHO TOYKM cOpoca. [lo monydeHHBIM JTaHHBIM
paccUMThIBaCTCsl HaYallbHAsi CKOPOCTH mojieTa mapuka. Onucanue cxoxe padoTsl
MPaKTUKyMa: MEXKIyHapoaHasi OJUMIIMAa IO dKCIepuMeHTanbHou (usuke 2021
r., 3aja4a «Ilymxka» [11].

3ansatue 4. Ilpocteilme reomerpuyeckue usMepeHus I[IpakTukym
3aganue. Omnpenenure ¢ MaKCHMMalbHOM TOYHOCTBIO TOJIIIMHY MPOBOJIOKH U
BHEIIIHUW JUaMETP WIJIbl, TUIONIAJAh HAPUCOBAHHOW Ha JIMCTE Oymaru (QuUrypsl,
00beM Opycka. OrieHUTe MOTPEIIHOCTH.

O6opynoBanue. [IpoBosioka, uria ot mmpuia (CO CTOYESHHBIM OCTPUEM),
n300pakeHne QUrypsl ciaokHON (OpMbI HAa Pa3TMHOBAHHOW KBaJpaTamu Oymare,
JEpPEBSHHBIN OpYCOK, JIMHEWKa, IMTaHreHUUPKYIb. KpaTkoe omucaHue pelieHus.
[IpoBonsATCS W3MEpEeHHUsI TOJIIMHBI TMPOBOJOKA METOAOM pAnoB. IIpoBogutcs
U3MEpPEHHUE AMaMeTpa WIJbl METOAOM NpoKarbiBaHus. IIpoBoauTcs uaMepeHue
wiowaan (GUrypsl METOJIOM MOJCYETa IJIOMIAIM MO KJIETKAM CETKH H3BECTHOTO
mara. [IpoBomuTcs m3MmepeHne radapuToB Opycka M BBIYMCICHHE €ro oObheMma.
OueHnBaeTcs NOTPEIIHOCTh HM3MEPEHHBIX BeauduH. [IpoBoauTcs mnpoBepka
MPAaBWIBHOCTH U3MEPEHHUSI IMaMETPa UTJIbl C TOMOIIBIO IITAHT€HIIUPKYJIS.

3anstue 5. 'paduku dSKCIEpUMEHTANBHBIX 3aBUCUMOCTel. ['paduueckas
oOpabotka panHbX Jlekiusa «Odopmienrne TpaduKOB HSKCHIEPUMEHTAITBHBIX
3aBucuMocTel. ['paduueckas 00paboTKa JTAHHBIXY.
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OO6cyxarTcsi OCHOBHBIE MpaBuiia 0popMIIEHUS TPaPUKOB 3aBUCUMOCTEH
busnueckux BenuyuH Apyr oT Apyra. CamocrosarensHas pabora «Iloctpoenue
rpa@uKoB B COOTBETCTBMM C HM3YYEHHBIMU I[paBUJIAMU C HMCIHOJb30BaHUEM
TOTOBBIX TAaOMWIlT ¢ JaHHBIMUY. Vcmonmb3yeMmbple MaTepuanbl: METOIUYECKUE
pekomeHmaimu  LleHTpanpHOM  MPEIMETHO-METOJAMYECKOW  KOMHUCCHUU  IIO



OLICHMBaHUIO O(opmIIeHUSI TPaPUKOB Ha MPAKTHUUYECKUX Typax BCEPOCCHUICKOM
OJIMMITAA]THI TKOJBLHUKOB 110 usuke [12].

3anstue 6. OOpaboTKa HEIMHEWHBIX 3aBUCHMOCTEH: JIMHEapu3alus,
MOJICYET IUIOMAAH Mo TpaduKoM, MOCTPOEHUE KacaTeNbHbIX K Tpaduky Jlekims
«Jluneapuzanusa SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U Jpyrue Trpadudeckue
cocoObl 00paboTku MaHHBIXY». OOCYXIaeTcssi METOJA 3aMEHbl MEPEMEHHBIX IPH
JUHEeapHu3alMyd SKCIEPUMEHTANIBHBIX 3aBUCUMOCTe. OOcyxkmaercs (uznyeckuii
CMBICII IUIOIIAJM ToJ rpadMKOM M YrioBoro KoddduimeHTa KacaTelbHOH K
rpaduKy.

3anstue 7. M3mepeHue 3aBUCUMOCTH KOOPAMHATHI TPaHUIBI 00JACTH
HaMOKaHus OT BpemeHHu. JInHeapuszauusa 3aBucuMoctd IIpaktukym 3ananue.
Bripexxbre 3 OyMakHOU canderku jeHTy mmHor 30 ¢cM W mupuHOU 2—-3 CM.
Omnycrute KOHel OyMa)KHOM JIGHThl B BOJLY M BKJIIOUMTE CeKyHaoMmep. M3yuute
3aBUCUMOCTh KOOPJIMHATHl TPAaHULBI 00JIACTH, MPONMUTABLICHCS BOAOW, OT
BpeMeHu. Ompenenure  Xxapaktep 93Tod  3aBucuMocTH.  OOOpyIOBaHUE.
CexyHnnomep, Oymaxknble canderku, pyierka, dyamka [lerpu. Kpatkoe onucanue
pemieHusi. CTaBUTCSA ONBIT MO HW3YYEHUIO JBWKEHUS TPaHUIBl HAaMOKaHUS
OymaxkHoit canderku. Mcnonb3yeTcss 3aMeHa MEPEMEHHBIX ISl JIMHEApU3aluu
3aBUCUMOCTH U IOCTPOEHUS JIMHEMHOro Trpaduka, KOTOPbIA BIOCIEACTBUU
NIO3BOJISIET CYIUTh O KOHKPETHOM XapakTepe 3aBUCHUMOCTH. OmucaHue CXOXKen
paboTsl pakTukyMa: [5], 3amaya Ne 32 «Hamokanue TkaHW.

3anstue 8. M3yuenue ympyroro rucrepesuca IIpaktukym 3anaHue.
3akpenuTe ¢ MOMOLIBIO 3a)KMMa JIMHEHKY Ha cTtoiie. IIpoaenpre AyKKy 3akuMa B
KOJIbIIO OAHKOBCKOM PE3MHKHU. 3allelMUTe KPIOUKOM JUHAMOMETPA KOJIbIO PE3UHKH.
N3MepbTe 3aBUCUMOCTD JIJIMHBI PE3UHKHU OT PACTATUBAIOLIEH CUJIBI TPHU HArpy3Ke
(pactsprenun) u pasrpyske. [IpoBeaute usmepenus c marom B 0,5 H, mpu xkaxaom
M3MEpPEeHUU JenanTe 3aaepkky B 30 c.

[TocTpoiiTe rpapuk H3MEPEHHON 3aBUCUMOCTH, OIHUIIUTE €€ XapakTep.
CnenaiiTe  OpenanosioXkKeHus O MNpUYMHAxX  HaOM0JaeMOM  3aBUCHMOCTH.
PaccuuTaiiTe, B Kakux Mpeaesax JEeKUT KOAPOUIMEHT KECTKOCTU PE3UHOBOTO
Koibla. Mcronb3yss TMONMy4YeHHbIE JaHHbIC, pacCUMTaiTe, KaKyl SHEPIHI0
NOTJIOTHJIa PE3WHKA 3a BpeMsl mpoBeAeHus: namMepenuid. OdopynoBanue. JInHeiika,
3aKUM, TUHAMOMETpP C mpenesioM m3mepeHui 5 H, pe3snHoBoe KOJblo (pe3uHKa
Ui 6aHKHOT), cekyHaomep. Kparkoe onucanue pemieHusi. BoImosHseTCs ONbIT MO
W3YUYEHUIO 3aBUCUMOCTH CHJIbI YIIPYTOCTH PE3HMHOBOTIO KOJIbLIA OT €r0 JUIMHBI MPU
IOCTENIEHHOM YBEJIIMYEHUU W MPU MOCTENIEHHOM YMEHBUIEHUM PACTITHBAIOLIEH
cuibl. HaOmomaercs siBieHue ympyroro ructepesuca. J[IBe mosydyeHHbIE
HKCIIEPUMEHTAIbHBIC 3aBUCUMOCTH HAHOCSTCS Ha oauH rpaduk. [IpoBogutcs
aHaJIU3 MOJyYEHHBIX PE3YJIbTATOB.

3anstue 9. HaxokaeHue Macchbl JUHEHKM W IINPUIIA C MOMOIIBIO
ypaBHOBemuBaHus peryara IIpaktukym 3aganune. Onpeaenure ¢ MakCHUMalbHOU
TOYHOCTBIO Maccy WINPHIIA U MACCY JTUHEHKHU.

O6opynoBanue. Impurr oobemom 20 M, JHMHEHKa, CTaKaH C BOJIOH.
Kparkoe onucanue pemeHus. K KOHIy JMHEHKH, KOTOpAs HUCIOIb3YETCS B
KAaueCTBE phluara, oABenBaeTcs wipui. M3Mepsercs 3aBUCUMOCTb KOOPIUHATHI
TOYKH ONOPBHl YPAaBHOBEIIEHHOTO pblyara OT oObema BoAsl B mmmpuue. llo
MOJIyYEHHBIM JAHHBIM OIPEAEISIIOTCA Macca IIpHIa U Macca JIMHeWKku. Onucanue



CXOKel paboThl MpaKTUKyMa: PErHOHANbHBIM 3Tan omuMmmnuaasl um. k. K
Makcgemna o ¢usuke, 2014 1., 8 knacc, 3amada «HenecTpyKTUBHBINA aHATN3Y.

3ansatue 10. M3mepenune kodpduimeHTa >HEPreTUYECKUX MOTEPh MPH
OTCKOKe mapuka ot noepxnoctu [Ipakrukym 3ananue. [IpoBenure nccnenoBanue
3aBUCUMOCTH BBICOTBI OTCKOKA IIAPHKa IOCJIE COYJAPEHHS C MOBEPXHOCTHIO CTOJIA
OT BBICOTHI cOpoca. IIpoBenuTe ombIT Il ABYX THIIOB IIApUKOB. Ompenenure
XapaKTep 3aBUCHUMOCTH.

Oo6opynosanue. lllapuk nis HACTOJBHOIO TEHHHCA, PE3WHOBBIN IIAPUK
«HOOMPBITYH», pyJeTKa, MaJSIpHbIA CKOT4. KpaTkoe omnucaHue pelieHus.
[IpoBOAUTCS OMBIT IO U3MEPEHUIO BBICOTHI OTCKOKA IIAPUKA MOCIE COyAApEHUS C
MOBEPXHOCTHIO TOPU3OHTAIBLHOTO CTOJIa B 3aBUCHUMOCTH OT BBICOTHI cOpoca.
N3MmepeHns mpoBOASTCS [Jis JABYX THUIOB MIAPUKOB. /{1 pe3sMHOBOro IIapuka
3aBUCHUMOCTh SIBJIIETCSI NPSMOM MNPONOPLHOHAIBHOCTBIO, [JIsl IIApUKa OT
HACTOJIBHOTO TEHHHCAa 3aBUCHMOCTb HE sBIE€TCS TakoBol. OOcCyXmaroTcs
BO3MOYKHBIE IPUYUHBI IOJTYYEHHBIX PE3YIbTATOB.

3ansatue 11. OmnpeneneHne TEIUIOEMKOCTH TBepAOro Ttena IlpakTukym
3aganue. Onpenenure ¢ MAKCUMAIIBHOW TOYHOCTBIO TEIUIOEMKOCTD I'PY3HKA.

O6opynoBanue. ['py3uk maccoit 50 r, crakan oobemom 0,2 1 ¢ BojoOH
KOMHATHOHM TeMIlepaTypbl, EMKOCTh C TOpsYEH BOJOM, IBa TEPMOMETPa, CAI(PETKH,
nofHoc, HUTH. Kpatkoe onmcanue pemeHus. [IpoBOOUTCS ONBIT IO M3MEPEHHUIO
TEIJIOEMKOCTH T'PY3UKa METOZOM IIEpEHOCAa €r0 U3 XOJIOJAHOW BOJABI B TOPAYYIO.
OneHuBaercs M3MEHEHHME TEMIEPATYPbl XOJIOAHOW BOJABI 3a CYET IOJYyYEHHS
KOJIMYECTBA TEIUIOTHI OT FOPSIYETO IPY3UKA.

3anstue 12. HM3MepeHuwe temmepaTypbl pyK 3SKCIEpUMEHTaTOpa U
JaBJICHHS, KOTOpO€ MOTYT co3aarh ero Jerkue Ilpaktukym 3aganue. 1)
Omnpenenure BHyTpeHHee ceueHue TpyOku. Ilogcoenunure K mmpuiy o0beMoM
20 M TpyOKy ¢ MTOMEIIEHHOW B HEE Karjied BOAbL. 3aKMUTE IIIPUI] B JaJ0HIX U
HarpeBaiiTe ero TakuM oOpa3oM B TeueHue 5 MuHyT. M3mepbTe mepemernieHue
Kamii 1o TpyOke. Mcrnosb3ys MoixyyeHHbIE JaHHbIE, OLEHUTE TEeMIEpaTypy pykK
sKcriepuMeHTaropa. 2) JlokauTech, Korjga IIMNPHUI CHOBA MPUMET KOMHATHYIO
TeMmrepatypy. BayBas Bo3myx B CBOOOIHBIA KOHEN TPYOKH, HU3MeEpbhTe
nepeMeNIeHre Karid TP MaKCMMalbHOM JaBJICHUU BO3AyXa, CO3[aBA€MOM Ha
KOHIIE TpyOku. Mcrmonb3ys mMoJlydeHHbIE JaHHBbIEC, OLIEHUTE AaBIIEHUE, KOTOPOE
MOTYT CO3/IaTh JIeTkue skcnepumeHTaTopa. O6opyaosanue. [npur; oo6bemom 20
MJI, TpyOKa OT MH(Y3MOHHOM CUCTEMBI, BOJa, TWHEHKA, CEKYHIIOMED.

Kpatkoe omucanne pemenus. 1) K mmpury o6semom 20 M
MoJICOeNHSIETCS TPyOKa C TOMEIICHHOW B Hee Karuiel Bojbl. [IImpurl HarpeBaeTcs
pyKamH, u3MepsieTcs TNepeMelleHre Kar nmo Tpyoke. Ha ocHoOBe maHHBIX O
ceueHuu TpyOKH U 00beMe BO3/AyXa B ILIPHUIIE PACCUUTHIBAECTCS TEMIlepaTypa pyk
sKcriepuMenTaropa. 2) Mcnonb3ys Ty ke yCTaHOBKY, SKCIIEPUMEHTATOP CO3/1aeT
JaBJIEHUE BHYTPHU CBOOOJHOrO KOHIA TpyOku. Karisi Boabl mepemeniaercst mo
TpyOke. Ha ocHOBe NaHHBIX O €€ CMEIEHWU OLIEHMBAETCS AaBJICHHUE, KOTOPOE
MOTYT C€O3JaTh JIETKUE JKcnepumeHTaTopa. OmnmucaHue cXxoxed paboThbl
MpaKTUKyMa: 1) 3aKII0YUTENbHBINA 3TAll BCEPOCCUICKON OJIMMITHAIBI ITIKOJIBHUKOB,
2023 r., 10 knacc, 3anaua «HaceimenHsii nap», nyHkT Ne 1 [13, 14].

3ansatue 13. DOddexktuBHbli  KO3)PUIMEHT KECTKOCTH CHCTEMBI.
Onpenenenue moaynst KOHra mnpoBOJIOKM C TOMOINIBI0 pblyara. OmnpeaeneHue



npenena ynpyrod gedopmanmm [Ipaktukym 3amanue. Ompemenure ¢
MaKCHUMaJbHOW TOYHOCTHIO MOy FOHra mpoBonoku. O6opynosanue. Iltatus ¢
JBYMsI JIAIIKaMH, IPOBOJIOKA, JJMHEWKA JAepeBsHHasA JuHON 50 cM, rpy3bl Maccou
no 50 r, aBa KaHUeJsIpckux 3axuMma. Kpatkoe ommcanue pemenus. JIuHenka
MOJIBEIIMBAETCS HA IPOBOJIOKE TaK, YTOOBI MOJYUYHJICA CHJIBHO HEPABHOILICYUI
ppaar. bivkHHM K TOYKE NOABECAa KOHEI] TOPU3OHTAIBHOW JIMHEWKU OIHUPAECTCS
CHU3Y Ha Janky mratuBa. K Apyromy KOHIy JMHEWKH MOABEUIMBANOTCS TPY3HI.
N3mepsieTcst  3aBUCHUMOCTh ~ CMEIIEHUS KOHIA  JIMHEMKH, K  KOTOPOMY
MOABEIIMBAIOTCS TPY3bl, OT MX CyMMapHOil Maccel. Ha OCHOBE MOJy4eHHBIX
JAHHBIX W TE€OMETPUYECKUX IapaMETPOB YCTAHOBKH PACCUUTBHIBAETCA MOMIYJIb
FOunra npoBosioku. Onucanue cxoxen paboTel npakTukyma: [6], 3agaua Ne 9.30.

3anstue 14. Usmepenune kordduirieHTa MOBEPXHOCTHOTO HATSHKEHUS
metogoM otpbiBa [Ipaktukym 3ananue. Ilpunymaiite cnoco0 mM3MepeHuUs Cuibl,
KOTOPYIO TpeOyeTcs MPUIIOKUTH K IPOBOJIOYHON paMKe Ui TOro, YTOObI OTOPBAaTh
€€ OT MOBEPXHOCTH BOABI. [IpoBenuTe 3KCIIEPUMEHT M OLEHUTE KOA(DPUIIUEHT
MOBEPXHOCTHOT'O HATSKEHUS BOJIBI.

O6opynoBanue. KroBera mmpokas C BOJIOH, MPOBOJOKA, BECHI, HUTb.
Kpatkoe omnucanue pemieHus. [IpoBOIUTCS OMBIT MO M3MEPEHHUIO CHUJIBI OTpPHIBA
IIPOBOJIOYHOM PAMKHU OT IMOBEPXHOCTU BOJBI MPU PA3IUYHBIX NEPUMETPAX PAMKHU.
[TpoBoautcs ouneHka Ko3((duIMEeHTa MNOBEPXHOCTHOTO HATSDKEHUS  BOJIBI.
Onucanue cxoxei padoThl pakTukyma: [7], 3amaua Ne 331.

3ansatue 15. OnpeneneHrve TOYKH pOChl. 3HAKOMCTBO C 3JIEKTPUYECKUM
koHjeHcatopoM IIpaktukym Ne 1 3amanme. OueHuTe BIAXKHOCTH BO3AyXa B
KOMHATe.

Oo6opynoBanue. IIpoOupka CTEKIIsSIHHAs, MaJlCHbKUE KYCOYKH JIbJa,
TEPMOMETp, TaOyMlla 3aBUCUMOCTU [JaBJICHMSI HACHIIIEHHOTO Iapa BOJbI OT
temriepaTypbl. KpaTkoe onucanue peuieHus. B mpoOupky ¢ BOJ0I MOCTENEHHO
N00aBJIIOT KYCOUKH JIbJa U JOKUJAIOTCS MOMEHTA BBICTYIUICHHUS Kaneidb POChl Ha
MOBEPXHOCTH MpoOUpKH. 10 MoydyeHHbIM JaHHBIM O TEMIEPATYPE TOUYKE POCHI C
MOMOIIbIO TaOJMWIbI 3aBHUCHUMOCTH [IABJICHHWS HACBIIIEHHOTO Mapa BOJbI OT
TEMIIepaTypbl ONpPENEAETCs OTHOCUTENIbHAs BIIAXKHOCTh BO3AyXa B KOMHArTe.
Onucanue cxoxeil padoTsl npakTukyma: [8], rmasa Ne 3, naboparopnast padota Ne
Q.

[Tpaktukym Ne 2 3amanume. OmnpeaenuTe ¢ MaKCUMajdbHOM TOYHOCTBIO
OTHOUIEHUE JIEKTPUYECKUX EMKOCTEN JBYX KOHJIEHCATOPOB.

O6opynoBaHue. JABa JJIEKTPOIUTUYECKUX KOHIEHCATOPa, BOJBTMETD,
Oarapeiika, coemuHUTeIbHBIE TIPOBOJA. KpaTkoe onucanue pemienust. [Ipooaurcs
OMBIT O 3aps/IKE KOHAEHCATOpa OT APYroro 3apaHee 3apsKEHHOT0 KOHAEHCATopa.
W3mepstoTcs HampsDKEHUsT  Ha KOHJEHCATOpax [0 M TOocie IMOAKIOYEHUH.
OueHuBaeTcs OTHOLIEHUWE €MKOCTEH KOHJIeHCaTopoB. OnucaHue cxoxeil padboThl
npakTukyma: [6], 3agaya Ne 10.22.

3ansarue 16. M3yuyenue mnponecca paspsanku KoHaeHcaropa IIpaktukym
3aganue. M3yunTe 3aBUCHUMOCTh HAIPSKEHUS HA KOHAEHCATOPE OT BPEMEHU IpHU
ero paspsanke. Onpenenure eMKOCTb KOHAEHCATOPa.

O6opynoBanue.  DJNEKTPOJUTHUYECKUH  KOHJIEHCATOpP,  BOJBTMETD,
Oarapeiika, CEKyHIOMED, COEAMHUTEIbHBIE TPOBOJIA.



Kparkoe onucanue pemenus. IIpoBoauTcs u3MepeHHE 3aBUCUMOCTH
HaIPSDKEHUST Ha Pa3psLKAIOIIEMCST KOHAEHCAaTope OT BpeMeHM. [lenaercs olieHka
€MKOCTH KOHJIEHcaTopa. B kauecTBe cOnpoTUBIEHUS ISl pa3psAaKd KOHAEHcaTopa
BBICTYIIAET BHYTPEHHEE COMPOTHBIICHUE BOJbTMETpa. OnucaHue cxoxeil padoTb
npaktukyma: [5], 3amaga Ne 10 «M3yuenune cBeroanoa» (yacte Ne 1).

3anstue 17. OmnpeneneHue yAENbHOIO CONPOTHBJIEHUS Marepuaia
npoBosioku IIpaktnkymM 3aganue. Ornpenenure yIEIbHOE COMPOTUBIIECHUE
MIPOBOJIOKH.

O6opynoBanue. JlBa wmynbTUMeTpa (B peXUME BOJIBTMETpa W
aMIiepMeTpa), COETUHUTEIbHBIE IMPOBOJA, Oarapeiika, o00paslbl MPOBOJIOKH,
nuHerka, Mukpometp. Kparkoe omnmcanue pemenus. Mccnemyemasi mpOBOJIOKa
COEJIMHSAETCS TOCJIEIOBATEIBHO C aMIIEPMETPOM M MOAKIIOYAeTCs K OaTapeike.
[TapajuiebHO y4acTKy IPOBOJIOKA IOAKIKOYAETCS BOJBTMETp. M3 OTHOmIEHUS
MOKa3aHUil MPUOOPOB PACCUMUTHIBAETCS COMPOTUBJICHUE YYacTKa IPOBOJIOKH,
MIOCJIE YETO MU3MEPSIOTCS €r0 reOMETpUYECKHe pa3Mepbl. M3 MoMydeHHbIX JaHHBIX
OINpEENsIeTCsl YACIbHOE CONMPOTHBICHUE MaTepuaia, U3 KOTOPOTO HM3rOTOBJIEHA
npoBosioka. OmnucaHnue cxoxedl paboTel mpakThukyMmMa: MexayHapoaHas
OJINMITHAA M0 DJKclIepuMeHTanbHON (usuke 2022 1., 3amaua «Mainoe
COMPOTHUBJICHUEY.

3aHsaTue 18. N3mepenue BOJIBT-aMIIEPHOU XapaKTEPUCTUKHU
NOJIyIpOBOAHMKOBOrO nuona Ilpakrukym 3ananue. M3MeppTe 3aBUCUMOCTD CHJIBI
TOKa, MPOTEKAIOUIEr0 uYepe3 AMOA, OT MOJaBaeéMOro Ha HEro HampsbkeHus (B
npsMoM © oOpaTtHOM HampasieHun). lloctpoiite rpaduk BOIBT-aMIEPHON
XapaKkTepUCTUKU JUOAA.

Ob6opynoBanue. BonbTmMeTp, ammnepMerp, COEIUHHUTENbHbIE IPOBOAA,
MOJIyITPOBOJTHUKOBBIN MO, MAKETHAsI IIaTa, IEPEMEHHBIA PEe3UcTop, OaTapeiika.
Kpatkoe ommucanme pemenus. IIpoBoautcs skcnepuMeHT no u3MepeHutro BAX
avoja B TPSAMOM M 0OpaTHOM HampabiieHuH. OnucaHue Ccxoxed padoTh
npaktukyMma: [8], rmaBa Ne 4, mabopaTopnas padora Ne 9.

11 KJIACC

3anarue 1. OuneHka BEJIMYMHBI TOPU3OHTAIBHOMW  COCTABJISIIOLICH
MarHUTHOW MHAYKIUU MarHuTHOro mosst 3emuu IIpaktvkym 3ananue. OueHute
MOJIyJlb TOPU3OHTAJIBHOW COCTABJISIONIEH BEKTOPAa MArHUTHOW HWHIYKUHH
MAarHUTHOTO MOJIA 3EeMJIU.

Oo6opynoBanne. Kommnac, conenoun (muamerp 10 cm, 150 BuTKOB),
nabopaTopHbIii OJOK mHTaHWs, TpaHcmoptup. Kparkoe omucanue pemieHus.
[IpoBOAUTCSA SKCHEPUMEHT II0 OMNPENEICHUI0 MPOCTPAHCTBEHHOW OpHEHTAIUU
BEKTOpa HMHAYKIMM MAarHUTHOIO IOJS, CO3JaBa€MOr0 Ha OCHU COJICHOHWJA MpHU
CYyHEepHO3UIIUM MArHUTHOTO TMOJs 3€MJIM M MarHuTHOTO TIOJIsI COJICHOHWJA, B
3aBUCHUMOCTH OT CHJIbI TOKa B BUTKax cojeHoupga. I[lo 3Toif 3aBUCHMOCTH
OIPENENSICTCS MOAYJIb TOPU30HTAIBHOW COCTABJISAIOLIEH BEKTOpPAa MAarHUTHOM
WHIYKIIMM MarHUTHOTO 1oJs 3emiid. Onucanue cxoxkeil padoThl mpakTUKyma: [8],
riaBa Ne 4, naboparopHas padota Ne 12.

3ansarue 2. M3MepeHne 3aBUCHMOCTH BEJIMYMHBI MAarHUTHOM WHAYKUIUU
MarHdTHOTO MOJii MarHuta oT paccrosiuus IIpaktukym 3aganue. M3yuute
3aBUCUMOCTh BEJIMYMHBI MAarHUTHOW WHIYKIHMH MAarHUTHOTO MOJSi HOCTOSIHHOTO



MarHuTa Ha €ro MpoJOJbHOM OCH CHMMETPUU OT PACCTOSHUS MEXIY LEHTPOM
MAarHuTa U TOYKOU U3MEPEHUM.

O6opynoBanne. CmapTdhoH C NPEAYCTAaHOBJICHHBIM MPOTPaAMMHBIM
o0OecrieueHrneM [JIsi U3MEPEHUsl BEJIUYUHBI MArHUTHOTO TOJIS, UJIUHAPUYECCKHIMA
MarHuT, JMHEeHKa, MajsapHblid ckoTd. Kparkoe onucanue pemeHusa. C MoMOIIbIO
JaTYNKOB CMapT(POHA MPOBOAMUTCS MPSMOE HM3MEPEHHE BEIMYMHBI MarHUTHOU
WHIYKIMM MAarHUTHOTO TOJISI HA OCH UUJIMHAPUYECKOIO MarHuTa B 3aBUCUMOCTHU
OT pacCTOSHUS A0 HETO.

3anstue 3. HaGnrogenue marautHoro rucrepesuca [lpaktukym 3ananue.
HamoraiiTe HECKOJIBKO BUTKOB HM30JIMPOBAHHOTO IMPOBOJA HA LWIMHAPUYECKYIO
4acTh JIANKW TaTuBa. [logHecuTe Toper] Janku OJM3KO K TOJOXKEHHUIO JaT4hKa
MarHUTHOTO ToJisi MOOWIbHOTO Tenedona. [logaiiTe anekTpuyeckuii TOK B IPOBO/I.
N3MeppTe 3aBUCUMOCTh BEJIMYMHBI HHAYKIIMA MAarHUTHOTO TOJS HA TOPLE JIANKU
OT CHJIBl MPOTEKAIOLIET0 4epe3 mpoBoA TOoKa. JJIsI 3TOro BHayajae MOBBIIAWTE
3HAYEHHUS CUJIBI MPOTEKAIOIIETO0 TOKa J0 MaKCMMaJIbHO BO3MOKHOI'O 3HAUEHUS, a
NOTOM TOHMXKalWTE€ JI0 HYJEBOrO 3HAYEHHS. 3aT€M CMEHUTE MOJIIPHOCTh
NOJKJIIOYEHUs] HCTOYHHMKA TOKa U MoBTOpUTe oOmnbIT. llocTpoiite rpaduk,
OMKCHIBAIOIINI 32aBUCUMOCTb BEJIMYMHBI MArHUTHOW MHIyKUIWU HA TOPILIE JIANKH OT
CHJIBI IPOTEKAIOUIETO Yepe3 MPOBOJ TOKA.

O6opynoBanne. CmapTdhoH ¢ MNPEAYCTAaHOBIECHHBIM MPOrPAMMHBIM
oOecrieyeHueM i1 U3MEPEHUS BEJIWYMHBI MAarHUTHOTO TIOJIS, IITATUB C JIBYMS
JankaMH, OfHA M3 KOTOPBIX JIOJDKHA OBITh JKENe3HOW (WM JIPYroil >kKele3HbIN
CEpJICYHUK), JTaOOPATOPHBIA UCTOYHUK MUTAHUSA, OJHOXHIIbHBINA H30JIUPOBAHHBIN
MPOBOJI, BBIICPKUBAIOIMINM MAaKCUMAJIbHBI TOK JIADOPATOPHOTO HCTOYHHKA
nutanus. Kpatkoe omnwmcanue pemieHus. Jlanmka 1mratuBa  oOMaThIBaeTCS
HECKOJBKMMHM BHUTKaMH TOJICTOIO HW30JMPOBAHHOrO IpoBojga. C moOMOIIBIO
7a00paTOPHOTO UCTOYHUKA MUTAHUS YEPE3 MPOBOJ MPOITYCKAETCS AIEKTPUUECKUN
Tok. CHauana TOK TMPOMYyCKAalOT B OJHOM HAmNpaBICHUH C TOCTETIIEHHBIM
YBEJIMYEHUEM CHJIBI TOKA W €€ MOCIEAYIOIIMM YMEHbBIIEHUEM, TOTOM MPOLERypY
MOBTOPSAIOT JJIs1 POTUBOIOJIOKHOTO HarpaBieHusi Toka. [Ipu sTom usmepsercs
BEJIMYMHA WMHIYKUMW MAarHUTHOTO TIOJI Ha TOPLE JIANKW I[ITaTUBA C MOMOIIbIO
MOOMIIbHOTO TenedoHa. CTpOUTCSA 3aBUCUMOCTD BETUYMHBI MHIYKIIUA MarHUTHOTO
HoJisi OT CWJIbl MPOTEKAIOIIETo Yepe3 MpoBojJ Toka. OOCyxkaaeTcs MOTydYeHHBIN
rpaduK U SBIEHUE MAarHUTHOTO TUCTEpE3HnCca.

3anstue 4. M3ydenue pabOTHI AJIEKTPOABUTATENS W JUHAMO-MAIIHHBI
(wacte 1) Jlekmus «DnexTpoaBuratenb U dJeKTporeHepatopy». OOcyxmaercs
UCTOPUSL  M300peTEeHUs]  DBJCKTPOABUTATENsl W COBEPLICHCTBOBAHHUS  €ro
KOHCTPYKUMHU. OnNuChIBA€TCS BHYTPEHHEE YCTPOMCTBO 3JIEKTPOJABUIATENS U
ayieKTporeHeparopa. PazOuparoTcs TeopeTndeckue 3aaun no JaHHOU TeMe.

3ansatue 5. V3yueHue pabOThl SJEKTPOJBUTaTeNIss U JTUHAMO-MaIIUHBI
(uactp 2) IIpaktukym 3aganue. 1) [IpoBenure cepuio SJKCIEPUMEHTOB U U3MEPHTE
3aBUCUMOCTh CHJIbI TOKa, BbIPA0ATHIBAEMON T€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CWIbI, TMPWIOKEHHOTO K ero Bamy. 2) [lpoBeaute cepuio SKCIEPUMEHTOB H
U3MEPHTE 3aBUCHUMOCTh BEJINYMHBI HaIpsKEHUS, MTOJAHHOT O Ha
AIEKTPOABUTATENb, OT YACTOThl €r0 BPAIICHUS M MEXAHWYECKOW HArpy3kKd €ro
BaJja.



O6opynoBanue. DIEKTPUUECKUNA MOTOPUYHK C PEAYKTOPOM, HaOOp IPy30B,
peocTaT, COEAMHHUTEIbHBIE TMPOBOJA, JIAOOPATOPHBIA HCTOYHUK THUTAHUA,
MyJIbTUMETp  (aMrmepMmerp), cekyHuomep. KpaTkoe omnucaHue  peleHus.
[IpoBoATCA ONBITHI MO W3MEPEHHMIO 3aBHCHUMOCTH CHJIbI TOKA, BbIpaOaThIBAEMOM
TEHEPATOPOM, OT BEJIWYUMHBI MOMEHTA CHJIbI, OPHJIOKEHHOTO K €ro Baiy.
[IpoBOIUTCA ONBIT MO HM3YYEHUIO CBS3M BEIMYHMH HANpPSKEHHs, MMOJAHHOTO Ha
JIEKTPOJBUTATENb, OT YAaCTOTHI €r0 BPAIIECHHUA M MEXAHWUYECKOW HArpy3KH €ro
Baja. Onucanue cXoXXux padoT npaktukyma: 1) MexayHapoaHasl olMMIIUaAa 10
sKcniepuMeHTanbHou pusuke 2018 r., 3anaua «MOTOpUHK € PETyKTOPOM», ITYHKTHI
NeNe 1-4; 2) MexayHapoaHasi oluMIIMaga Mo dKCHepuMeHTaIbHON (pusuke 2022
r., 3a1a4a «Donapby, myHKTH NeNo 14,

3ansatue 6. M3yueHue 3aBHCHUMOCTH NepHoAa KoieOaHUil JMHEWKH Ha
LHUJIMHAPUYECKON MMOBEPXHOCTU OT paauyca ee KpuBM3HBI IIpakTtukym 3ananue.
Onpenenute xapakTep 3aBUCUMOCTH Tepuoaa KojJeOaHUW JTMHEWKU, MOJT0KEHHOM
Ha UWIMHAPUYECKYIO TOBEPXHOCTh, OT PaJNyca KPUBU3HBI 3TOM OBEPXHOCTH.

O6opynoBanne. HabGop muiIMHAPOB pa3HOro paaudyca (Hampumep,
pa3nuyHbIe [WIMHIPUYECKUE COCYIbl), JIMHEHKA, ceKyHIomep. KpaTkoe onucanue
pemienus. IlpoBoguTcss cepust OpsIMBIX HW3MEPEHHUN 3aBUCHMOCTH MEpHOJA
KOJI€OAHW JIMHEHKH, TOJOKEHHOW Ha UWIMHAPUYECKYIO IOBEPXHOCTh, OT
paauyca KpUBU3HBI 3TOM NOBEPXHOCTH. VCIONB3YIOTCS METO/ABI JIMHEApU3aLUU U
rpauyecKoro aHajan3a 3KCIEPUMEHTAIbHbBIX JaHHbBIX.

3anstue 7. VI3yueHue 3aBUCMMOCTH aMIUTUTY/Ibl KOJeOaHUH MPYKUHHOTO
MasTHHKa OT BpeMeHH [IpakTukym 3ananue. M3mepbTe 3aBUCHMOCTD aMILIUTY 1Bl
3aTyXawlux KojeOaHuiH MNpPyKMHHOTO MasTHHKa OT BpeMmeHHu. [IpoBepbTe
TUIOTE3Y 00 SKCIOHEHIIMAIILHOM XapaKTepe MOJTyuYeHHOW 3aBUCUMOCTH.

O6opynosanue. [IpyxnHa oT quHaMOMeETpa ¢ mpeaenom usmepenuit 1 H,
rpy3 Maccoil 150 r, cekyHaomep, ITaTUB C Jankod u My Toil, nuHeiika. KpaTkoe
onvcanve pemeHua. [IpoBOAMTCS HKCIEPUMEHT MO MPSAMOMY H3MEPEHUIO
3aBUCUMOCTH aMIUIUTY/Ibl 3aTyXaloluX KOJIeOaHWM NPYKUHHOTO MASTHHKA OT
BpeMeHu. CTpoutcs rpauK UCCIEeI0BaHHON 3aBUCHUMOCTH B JIMHEAPU30BAHHOM
BUJIE.

3anarue §. M3MmepeHuE aKTMBHOTO W PEAKTHUBHOTIO CONPOTHBIIEHUU
KaTymky MHAYKTUBHOCTH [Ipaktukym 3amganue. CoOepHUTe AJIEKTPUUYECKYIO LEMb
U3 TOCIIEOBATEIbHO COEIMHEHHBIX PE3UCTOpPA M KATYIIKHM WHIYKTUBHOCTH.
[IpoBenute H3MEpEHHE 3aBUCUMOCTH HAIPSDKEHUS HA PE3UCTOPE OT YacTOTHI
MIO/IABaEMOr0 Ha 3Ty LEeNb HanpsbkeHus. [lo MOoMydYeHHBIM JaHHBIM ONpPENETIUTE
aKTUBHOE  CONPOTHBJIEHUE W  PEAKTUBHOE  CONPOTHBJICHUE  KaTYILIKH
WHIYKTUBHOCTH. PaccunTaiiTe HHIyKTUBHOCTD KaTyLIKH.

Ob6opynoBanue. Karymika HHAYKTUBHOCTH, PE3UCTOP C CONPOTUBICHHUEM,
OJMIM3KMUM K  aKTMUBHOMY  COINPOTHUBIICHUIO  KAaTYIIKHM  WHAYKTUBHOCTH,
COCJIMHUTENbHBIE MPOBOJAA, TIEHEPaTOp HU3KOW 4YacToThl, ocuWuiorpad wiu
BOJIbTMETP NepeMeHHoro HamnpsikeHusi. Kparkoe onucanue pemenusi. Codupaercs
NIEKTPUYECKas LIENb W3 IOCIEN0BATEIBHO COCAUHEHHBIX PE3UCTOPA U KaTYIIKH
MHAYKTUBHOCTH. Ha 3Ty nens nogaercs nepemeHHoe HanpspkeHue. [Iposoaurcs
MU3MEPEHHE 3aBUCUMOCTH HAIIPSDKEHUS HA PE3UCTOPE OT YaCTOTHI I0JaBAEMOI0 Ha
LEelb HanpsbKeHHs (aMIUIMTYyJa HanpsoKeHHs Ha Beed 1enu noctostHHa).  [lo
HU3KOYACTOTHOW oOnacTu rpaduka OMNpeAenseTcss AaKTUBHOE COMPOTHUBIICHUE



KaTylIKH HHAYKTHUBHOCTH, 1o BBICOKOYAaCTOTHOM qaCTu ONpCaACIIACTCA
HHAYKTHUBHOCTb KaTYyIIIKH.

3anstue 9. 3Byk. Ocmwimorpamma 3Byka. Cnektp 3Byka Jlekius
«BBeneHne B 3KCIEPUMEHTANIbHYIO aKyCTHKY». BBOISITCSI OCHOBHBIC MOHSATHS
akycTukd. OOCyk’aaeTcsi MEXaHUKa PACIpPOCTPAHEHUsI aKyCTUUYECKUX KOJICOaHUM.
BBonutcs mnonsthe ToHa U oOepToHa. OOCYXIarOTCS METOAbl HCCIEAOBAHUS
3BYKOBBIX CUTHAJIOB.

[Ipaktukym 3ananue. IIpoBeguTe cepuro 3KCIEPUMEHTOB IO 3alUCU
OCIIMJUIOTPAMM U CIIEKTPOB IJIACHBIX 3BYKOB OJHOM 4acTOThl. OMUIINTE OCHOBHBIE
OTJINYKS B OCUMJUIOTpaMMax JUIsl pa3HbIX IJIaCHbIX 3ByKOB. OTBEThTE Ha BOIPOC,
JIOCTaTOYHO JIM JJIs  ONUCaHUsA KakKoro-imbo 3By4YaHUsT OJHOW  JIMIIb
CIIEKTpOrpamMMblI?

O6opynoBanue. IlepcoHanbHBIE KOMIIBIOTED C MHKPO(POHOM WM
CMapTQpoOH € NPEIyCTAaHOBJIECHHBIM NPOrpaMMHBIM oOecrieueHueM. Kparkoe
onvcanve pemeHus. IIpoBoauTcss cepusi SKCHEPUMEHTOB IO MOJYYEHHUIO
OCIIMJVIOTpaMM M CHEKTPOB TJIACHBIX 3BYKOB OJIHOM 4acToThl. [IpoBoauTtcs
CPaBHUTEJIbHBIM M KAYECTBEHHBIM aHAJIU3 OCIMJUIONPAaMM MU CHEKTpoB. OnucaHue
CXOXel  paboThl  MpakTHUKymMa:  MexayHapoaHas  OJUMIIMAJa 1o
sKcriepuMeHTanbHo Qusuke 2017 T., 3amada «AKyCTHYECKHE PE30HATOPHDY,
yacTb No 1.

3ausatue 10. Crosiume Mexannueckue BoOJHBI Jlekmust «Crosune
MeXaHU4ecKrue BOJHBI. OOCyX)IaeTcsi MEXaHWKa CTOSYMX BOJIH B OJHOMEPHOMN
cpene. PaccmarpuBaroTCs IpUMEPBI Pa3IMYHBbIX TPAHUYHBIX yCIOBUU. [IpakTukym
3amanue. [lomyiite B mpoOupky Tak, 4ToObl OHAa Haudaja 3Bydarb. [IpoBemute
U3MEPEHUE 3aBUCUMOCTH YacTOThl OCHOBHOTO TOHAa U TEPBOrO 00EpTOHA
BO3JIyIIHOTO CTOJ0a B MPOOHUPKE OT BBICOTHI ATOr0 CTOJNI0A. [ M3BMEHEeHUs AJIMHBI
BO3JIYIIHOIO CTOJI0A 3aMoiHsANTe NpoOupKy Bojioi. Onpenenure CKOpoCcTh 3ByKa B
BO3JIyXE€.

O6opynoBanue: IlepcoHanbHBIA KOMIBIOTEP C MHKPOPOHOM WM
CMapTPOH C MPEIyCTAHOBIECHHBIM MPOTPAMMHBIM OO€CIeYeHUueM, NpOoOUpKa,
BOJa, TuHelka. KpaTkoe onucanue pemenus. [IpoBoautcs cepusi S3KCEpUMEHTOB
M0 U3MEPEHUI0 aKyCTHYECKOTO CIIEKTPa 3ByUaHUs MPOOUPKH, BOZHUKAIOIIETO TPHU
BlyBaHWW B Hee Bo3ayxa. CTpouTcs JHMHEApU30BaHHBIM TpaduK 3aBUCHMOCTH
YaCTOTHl OCHOBHOTO TOHA M TIEPBOTO 0OEPTOHA OT BBICOTHI BO3IYIITHOTO CTOJI0A B
npobupke. 1o moaydYeHHBIM JTaHHBIM OMPENENSEeTCS CKOPOCTh 3ByKa B BO3IyXe.
Onucanue cxoke paldoThl MpakTHKyMmMa: MexayHapoaHas OJMMIHNaaAa 10
sKcriepuMeHTanbHo gusuke 2017 T., 3amada «AKyCTHYECKHE PE30HATOPHDY,
yacTh No 2.

3ansatue 11. N3mepenne nokazarens npenomieHus crekna [Ipaktukym Ne
1 3apanue. Onpeaenure nNokazaTeab NPEIOMIICHUS CTEKIIHHOMN MJIaCTUHBI.

Ob6opynosanue. IIpenMeTHoe cTekino, MUJUTMMETPOBKA, Jla3epHas yKa3ka,
JUHENKHU, ITaTUBbI ¢ Jankod u wmydroil. Kparkoe omnucaHue pelieHus.
[IpoBOAUTCS cepusi HIKCIIEPUMEHTOB IO U3YUYEHHIO TIEPEHANIPABIICHHUS Jy4a CBETA,
najaroero Ha OOKOBYIO MOBEPXHOCTh MPEAMETHOTO CTEKJIA, B 3aBUCUMOCTH OT
BBIOPAaHHOTO yIJia MajeHusl. Boluucnsercs: moka3aTeiab MPEIOMIICHUS MaTepualia
miacTuHbL. OTnrcaHue CX0XKel paboThl MpakTUKyMa: MexXayHapoIHas OJTMMITAAA



1o sKcrepuMeHTaabHon ¢usuke 2021 r., 3amaya «OTpaxeHue, TpeIoOMICHUE U
nponyckanue», OyHKT Ne 4. Ilpaktukym Ne 2 3aganue. Onpepenure c
MaKCUMAaJIbHOW TOYHOCTBIO IMOKa3aTeNb NPEJOMIICHHS MaTeprasa NpU3MBl.

Oo6opynoBanue. Ilpusma, nazepHas yka3ka, TPaHCHOPTUP, IUTATUBBI.
Kpatkoe onucanue pemeHus. [IpoBOIUTCS ONBIT 1O U3MEPEHUI0 MUHUMAIbHOTO
yrjia OTKJIOHEHUS JIa3€pHOr0 Jiyya TPEYTrOJbHOW PABHOCTOPOHHEW mpu3Mou. [lo
[OJyYEHHOMY 3HAQUEHMIO YIJIA PAaCCUUTHIBACTCS IOKa3aTellb IPEOMIICHUS
IPU3MBIL.

3ansatue 12. [lonHoe BHyTpeHHee orpaxkeHue Jleknus «Ilpumenenue
3¢ ¢deKkTa TOJHOrO BHYTPEHHETO OTpaXXeHUs B H3MepeHusax». OOcyxnaercs
3p(dEeKT TMOJHOTO BHYTPEHHET0 OTpakeHus. ONUCBHIBAIOTCS MPUEMBI 10
UCIOJIb30BAaHUIO ATOr0 3(¢deKkTa Npu NPOBEACHUM ONTHUECKUX H3MEPEHUHN.
[TpakTukym 3ananue. Onpenenure nokasaTelb NPeIoMICHHUs MaTepraia IpU3Mbl.
Oo6opynoBanue. CTekisiHHas TMpu3Ma, Jla3epHas YyKa3ka, JuHedka. Kparkoe
onucanve pemeHus. [IpoBoautcss onmbelT 1o HaOMOAEHUIO 3P (deKTa MOTHOro
BHYTPEHHETO OTPaXEHHsSI CBETa, KOTOPBIA pacCIpOCTpaHSETCd B IPHU3ME.
W3mepsitoTcss mapameTpbl, HpH KOTOPbIX jgocturaercs 3¢¢ekr. Brruucnsercs
NoKa3aTellb MpPEJOMIICHHS MaTepuayia mnpusMbl. OnucaHue CcXoxel padoThl
pakTUKyMa: MexayHapo/iHas OJIMMIIMAa IO 3KCIEepuMeHTaIbHOU (usuke 2021
r., 3aa4a «/ucnepcus», myHkT Ne 1 [16].

3anarue 13. [IpoBepka (GopMysbl TOHKOHM JIMH3BI C MOMOUIbIO METOJa
napajulakca, HIPUMEHEHHOTO JUIsl ONPEICNICHUS TOJOXKEHUS H300paKeHus
[Ipaktukym 3amanue. OmnpenenuTe C MaKCUMaJIbHOW TOYHOCTBHIO (DOKyCHOE
paccTosIHUE COOMPAIOIICH JIMH3BI.

Oo6opynosanue. Cobuparorasi JTMH3a, ONTHYECKass CKaMbsi (JTMOO MepHast
JIEHTa W KpeIUIeHUE JUIS JIMH3bI), JBE UIJIbI OT IIIPHIA (CO CTOUYEHHBIM OCTPUEM),
IUIACTWJIMH, TOYEYHBIM HWCTOYHUK cBeTa. KpaTkoe omnucaHue penieHusl.
O6cyxnaercss u aemMoHcTpupyercs 3¢dekT mnapamiakca. M3yueHHbll 3¢ dext
UCIIOJIB3YETCS JIJISl ONPEENICHHs TMOJO0KEHUS M300pakeHHs] UCTOYHMKA CBETa C
Majoil CBETHMMOCTBIO, MOJYYEHHOTO C IMOMOIIbI0 coOupatomed JsuH3bl. [lo
HECKOJIbKHM OITbITaM PacCYUTHIBAETCS (DOKYCHOE pACCTOSTHUE JIMH3BI.

3ansatue 14. M3mepenue ¢GHOKyCHOrO pacCTOSIHUSI pacCEUBArOUIEH JTUH3BI
[Ipaktukym 3amanue. OmnpenenuTe C MaKCUMaJIbHOW TOYHOCTBIO (POKYyCHOE
PACCTOSIHME PaCcCEUBAIOIIEH JIMH3BI.

Ob6opynoBanue. PaccenBaromiasi 1nH3a, coOuparoas JIMH3a, ONTHYECKas
CKaMbs (JTUOO MepHas JIeHTa M KpeIUIeHHs AJis JIMH3), JTUCT KapTOHA, HOXKHMIIBI,
TOUEYHBI UCTOUYHUK cBeTa. KpaTkoe onucanue pemenusi. OOCYKIat0TCsl PUEMBI
u3MepeHus (POKYCHOTO pacCcTOSHUS paccenBarouieil muH3bl. [IpoBoaUTCS OMBIT 11O
MOJyUYEHHUIO JCHCTBUTENBLHOTO M300paKEHUS B PACCEUBAIOIIEH JIMH3E IyTEM
CO3JaHUsl C TMOMOIIbIO coOuparomeid JHH3bI MHHMOTO HMCTOYHHMKA IS
pacceuBaroled  JTUH3BL. Taxkke TPOBOIUTCS OMNBIT MO  HAOIIOJCHUIO
pacxoJslIerocs CBETOBOTO Iy4Ka, OOpa30BaHHOTO CBETOM, H3JIyYEHHBIM
TOYEYHBIM HCTOYHMKOM U MPOILIEAIIMM  YE€pe3 pPacCEUBAIOLIyH JHMH3Y, Ha
KOTOpYI0 HakiieeHa nuagparma. Ilo pesyiapTaTam IOJIyYEHHBIX 3KCIEPHMEHTOB
pacCUMTBHIBAETCS ONTHYECKas CWJIa paccenBarolield JuH3bl. ONHcaHue CXOXen
paboTsl mpakTuKyMma: [8], rmaBa Ne 5, maboparopnas padota Ne 12.



3anstue 15. OnpeneneHue [IIUHBI BOJIHBI JIA3€PHOIO M3IYYEHHUS C
nomotplo cxeMmel FOHra Ipaktukym 3amanue. [IpunymaiiTe 3KCIEpUMEHTANTBHYIO
YCTaHOBKY, TO3BOJISIONIYI0 HAOMIOAaTh HWHTEP(PEPEHIIMOHHYI0 KapTHHY OT
CBETOBOT0O M3JIy4deHHs jda3epa. Omnpenenure IIMHY BOJIHBI W3JIyYEHHS Ja3epHOU
YKa3KH.

Oo6opynoBanme. JlazepHast ykaska, HHTKa, (Qoibra, OyJaBKW, D3KpaH,
pynetka. Kparkoe omnucanue perieHus. J[Bymsi CBSI3aHHBIMU HUTKOW OyliaBKaMu
MPOKANBIBAIOTCS JIBa OJIM3KOPACIIOIOKEHHBIX OTBEPCTUS B  AJIOMUHUEBOUN
nuieBoil gonwre. [lomyyeHHbIE OTBEPCTHS OCBEIIAIOTCS JIA3epHBIM IMy4ykoMm. B
IpolLIeAIIeM cBeTe Habmoaaercss nHTepdepennontas kaptuna. [lo paccrosnuro
MEXIYy TMOJOoCaMH HHTEP(PEPEHIIMOHHON KapTUHBI M PACCTOSHUIO MEXIY
OTBEPCTUSIMH B (POJIbI'€ PACCUMUTHIBACTCS JIJIMHA BOJHBI CBETA B JIA3€PHOM ITyUKeE.
Omnucanue cxoxe pabOThl MPAKTUKyMa: 3aKIHOYUTENBHBIM 3Tall BCEPOCCUICKOM
OJIMMIUABI MIKOJIBHUKOB 1o usuke 2000 1., 11 knacc, 3amaya Ne 1.

3anarue 16. l3yueHume crmekTpa cCBeTa pPAa3JIMYHBIX HCTOYHUKOB C
noMompl0  AudpakuuonHo pemerku Ilpaktukym 3aganue. Ilpumymaiite,
coOepuTe U ONMUIIUTE SKCIEPUMEHTANBHYIO YCTaHOBKY, O3BOJISIIOLIYIO TOJIYYHTh
ONTUYECKUI CIEKTp HU3JIyYEHHs] CBETa pa3JIMYHBIX HUCTOYHUKOB. IIpoBeauTte
UCCJIEIOBAHNE CIIEKTPOB MPEJIOKEHHBIX BaM HCTOYHUKOB CBETA.

O6opynoBanue. JludpakuuonHas pemerka, GoHapb ¢ JamIou
HaKaJIMBaHMs, CBETOAMOJIHBIN (GoHapb, TrazopaspsaHas JAMIIOYKa, JKpaH,
nuapparma, MepHas JyieHta. Kpatkoe omwucanue pemieHusi. IIpoBoautcs cepus
HKCIEPUMEHTOB 10 HAOIIOACHHUIO ONTHYECKUX CHEKTPOB M3JIyUYEHUS UCTOYHHKOB
CBETa pa3HoOW Npupobl. [I[pOBOAUTCS CPpaBHUTEIBHBIN U KOJIMYECTBCHHBIM aHAIU3
3TUX cHekTpoB. OmnucaHue cxoxed pabOThl MpakTUKyma: MexayHapoaHas
OJIMMITUAJIA TIO dKCcTIepUMeHTanbHOM dusuke 2018 r., 3amaua «CriekTpy.

3agatne 17. HccnenoBaHue 3aBUCUMOCTH HWHTECHCHUBHOCTH CBEUCHUS
CBETOAMOJA OT CHUJIbl MpOTeKarllero yepe3 Hero Toka I[Ipaktukym 3aganue.
W3mepbTe 3aBUCUMOCTh HMHTEHCHUBHOCTH CBEUEHHS CBETOAMONA  OT CHIIBI
npoTekaromero yepe3 Hero Toka. Ompeaenure XxapakTep HU3MEpPEHHON
3aBUCUMOCTH.

O6opynoBanue. CBeTOAMOJ, JIIOKCMETp (WM CMapT(OH C AATYUKOM
OCBEIICHHOCTH), JIA0OpaTOpHbIN 050K muTaHus (Wwim aBe OaTapeiiku AA, peoctaT
U  MYJbTUMETP), COEAMHUTENBbHbIE mNpoBoAa. KpaTrkoe omnucaHue penieHusl.
[IpoBOIUTCS S3KCHEPUMEHT I10 MIPSIMOMY MU3MEPEHUIO 3aBUCUMOCTH UHTEHCUBHOCTH
U3IIy4EHHs] CBETOAMOJA OT CHWJbl NPOTEKAIOIIEro uepe3 Hero toka. Crpoutcs
rpauK Moy4eHHoi 3aBucuMocTu. Onpeensercs XxapakTep 3aBUCUMOCTH.

3anstue 18. HabGmonenue nzbupaTtenbHOCTH BHYTpeHHETo (pororddexra
K JyinHe BOJIHBI cBeTa [IpakTukym 3amanue. YCTaHOBUTE JIBa CBETOJIMOAA APYT
HampoTUB JApyra. M3yuurte siBieHHE BO3HUKHOBEHHUS (POTOTOKA B OCBEIIAEMOM
ceroaunoje. s 3Toro u3mepbTe 3aBUCUMOCTh CUJIbI (POTOTOKA OT HANPSKEHUS
Ha CBETOJIMOJE, BBIMOJHSAIONIEM pOJIb HCTOYHHMKA cBeTa. [loBTopuUTE OMBIT,
NPUMEHSIS B KaUYE€CTBE MCTOYHUKOB CBETa CBETOAMOIbI, JTAIOIINE CBET C Pa3HbIMU
JUTMHaMu BoJiH. OnpenenuTe yclioBUs, MHpHU KOTOPHIX B OCBEIIAEMOM CBETOIHOJIE
BO3HHMKAET ()OTOTOK.

O6opynoBanne. Tpu mapel CBETOAMOAOB pa3HbIX IBETOB (KpacHbIE,
3eJIeHble M CHHHUE), OJOK MUTaHUsI CBETOINO/Ia-OCBETUTENS, MyJIbTUMETp. KpaTkoe



onucaHue pelieHus. [[Ba CBETOMOJa YCTaHABIMBAIOTCS HANPOTHUB JPYT Apyra.
UYepe3 oIMH CBETOAMOJI MPOIYCKAETCd TOK OT MCTOYHMKA nuTaHus. M3ydaercs
SIBICHUE BO3HUKHOBEHHS (POTOTOKA BO BTOPOM cBeToAunoe. OOHApYKUBACTCS, YTO
(GOTOTOK BO BTOPOM CBETOAMOJE BO3HUKACT TOJBKO  TPH OCBEIICHHH €TO
CBETOJMOJIOM C JJIMHOM BOJIHBI, MEHBIIIEW WJIM PABHOU JIJIMHE BOJIHBI, HA KOTOPYIO
paccuMTaH OCBeIIaeMbIi cBeToauona. OmnucaHue CXoxedl padoThl MPaKTHKyMa:
MexayHapoHas olMMIIMaga 0 dKcnepuMeHTanbHou ¢uszuke 2020 r., 3amaya
«Omnromapa» [17].

IIJTAHUPYEMBIE PE3VJIbTATbI OCBOEHMA KYPCA
BHEYPOYHOU JEATEJIBHOCTHN «OCHOBbBI ®PU3NYECKOI'O
OKCIIEPUMEHTA»

JIMHHOCTHBIE PE3VYJIbTATBI B cdepe rpaxnaHckoro BOCHUTAHUS:
TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTH B MHTEpPECAX TIPaXKIAHCKOIO
oOIIEeCTBa, y4acTBOBaTh B CaMOYIPABJICHHH B 0Opa30BATENIbHOM OpraHU3allNH;
YMEHUE B3aHUMOJICHCTBOBATh C COLMAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHM C HMX
(GYyHKUMSIMU ¥ HA3HAYEHUEM.

B cdepe narpruorryeckoro BocnuTaHus: ¢hOpMUPOBAHHOCTb POCCUMCKOM
IPOKJAHCKOM  MJIEHTUYHOCTH, NATPHOTM3Ma; LIEHHOCTHOE OTHOLIEHUE K
rOCy/IapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHUHCKHX YYEHBIX B 00JIacTH
¢u3ukn U TeXHUKU. B cdepe IyXOBHO-HPaBCTBEHHOIO  BOCIUTAHUS:
C()OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHMS, JTUYECKOTO  IOBEACHMS;
CHOCOOHOCTh OLEHUBATh CUTYyallMI0 M MPUHUMATh OCO3HAHHBIE  pEIlEHUS,
OPUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCIIE B
NEATEIbHOCTH YYEHOT0; OCO3HAHHE JINYHOTO BKJIaJa B MOCTPOCHHE YyCTOWYUBOTO
OyTymiero.

B cdepe screTnyeckoro BOCOUTaHUS: 3CTETUYECKOE OTHOILIEHHE K MUDY,
BKJIIOYAsl 3CTETHKY HAy4YHOrO TBOpPYECTBA, NpHCyliero ¢usnueckoil Hayke. B
chepe  TpPYIOBOTO  BOCIHMTAHMS:  HHTEPEC K  pa3au4HbIM  cdepam
npodeCCUOHAIBHOW JIESATEILHOCTH, B TOM YHCIE CBA3aHHBIM C (U3UKON U
TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBI BHIOOp Oyayuiel npodeccun u
pealin30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIOCOOHOCThH K
o0pa30BaHUIO U CaMOOOPa30BaHUIO B 00yacTH (U3WKKA Ha TMPOTSHKCHHH BCEH
KU3HHU.

B cdepe DKOJIOTHYECKOTO BOCIIUTAHUS: c(OpMUPOBAHHOCTD
HKOJIOTUYECKOM KYyJIbTYpbl, OCO3HAHUE TJI00AJBHOTO XapakTepa 3KOJOTHYECKHX
po0sieM; MIAaHUPOBAHUE W OCYIIECTBIICHUE NIEUCTBUM B OKPY’KAIOIICH cpeie Ha
OCHOBE 3HaHUS L€ YCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA; PACIIMPEHHE OIbITA
JEATEIIBHOCTH 3KOJIOTMYECKOW HANpaBJIEHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUU
1o (pu3MKe.

B cbhepe 1uenHoctH HAyyHOTro  MO3HaHUSA:  CHOPMUPOBAHHOCTD
MHPOBO33pDEHUSA, COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO  Pa3BUTHSA
bu3nuecKkoil HayKu; OCO3HAHUE IIEHHOCTU HAYYHOU JAESITeIbHOCTH, TOTOBHOCTH B
npoliecce MU3ydyeHus (PU3MKU OCYHIECTBISITh MPOEKTHYIO U UCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIUBUYAJIbHO U B TPYIIIIE.



METAIIPE/IMETHBIE PE3VJIBTATDI [To3HaBaTenbHbBIE
yHUBEpcajdbHble  yueOHble  JedcTBus: ba3oBble  jormueckue  JIEHUCTBUS:
CaMOCTOSITENILHO (OPMYIIMPOBATh U aKTYaJIU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE; ONPENEeHATh LENH JeATEIbHOCTH, 3aJaBaTh MapaMmeTpbl H
KPUTEPUU HX JIOCTH)KEHHS; BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B
paccMaTpuBaeMbIX (PU3WYECKUX SBICHUSX; pa3pabaTbiBaTh IJIaH PEIICHUSA
Ipo0JIEMbl C yYETOM aHalM3a MMEIOIIMXCS MAaTePUAIbHBIX M HEMAaTepHAIbHBIX
pecypcoB; BHOCHTH KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHHBATh COOTBETCTBHE
pe3yapTaTOB  LENsAM, OLEHWBaTh  PUCKH  IIOCJIEICTBHHA  JCSATEIBHOCTH;
KOOPAMHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSIX PEAILHOTO, BUPTYyaJIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS; PAa3BUBATh KPEATUBHOE MBIIIJICHUE IpU
PELICHNH )KU3HEHHBIX NPOOJIEM.

ba3oBbIe HcCiIeN0BATENBCKUE ACUCTBUS:

BJIQJIETh HAYYHOW TEPMHHOJIOTUEHN, KIFOUEBBIMU MOHATUSAMU U METOJAMHU
(bu3NYeCcKOi HayKH;

BIIQJIETh  HaBbIKAMU  y4E€OHO-HCCIIEIOBATEIbCKOM M MPOEKTHOM
JESITENbHOCTH B obnactu (U3MKH, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOOB PEIICHUs 3aJa4 (PU3HUECKOrO COJEpKaHUs,
NPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHUS;

BJIAJACTh BUAAMH JICATEIBHOCTH IO IIOJIYYEHUIO HOBOTO 3HAHMS, €r0
UHTEPIIPETALMY, MPeoO0pa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalUsX, B TOM YUCJIE IPU CO3JaHUM YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBS3M W aKTyaJIU3UpoBaTh 3aaady,
BBIJIBUTaTh TUIIOTE3y €€ PEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpELICHHA 3aJa4yd pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYJMpPOBaTh COOCTBEHHBIE 3aJaylM B OOpa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLEHUBATh MPHUOOPETEHHBIN OIIBIT;
yMETh MEPEeHOCHTh 3HaHMA 1O (U3MKEe B  NPAKTUYECKYID  00JIacTh
KU3HEIEATEIIbHOCTH;

yMETh MHTETPUPOBATh 3HAHHUS M3 Pa3HBIX MPEAMETHBIX 00JacTeil;
BBIJIBUTaTh HOBBIE WJEH, NpPEIJararb OpPUTHMHAIbHBIE IOAXOAbl M PEILICHHS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

PaboTa ¢ uadopmarueii:

BJIa/IETh HAaBBIKAMU TOJy4YeHHs] MHPOpMAIUU (U3MUECKOTO COJEpKaHUs
U3 MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIbHO OCYILIECTBIATH IOWCK, aHAJIM3,
CUCTEMATHU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK Pa3IudHbIX BHUIOB U (HOpM
MPE/ICTABIICHUS; OLIEHUBATh IOCTOBEPHOCTh MH(OpMAIUK;

UCIIOJIb30BaTh CpeACTBa MH(GOPMAIIMOHHBIX H KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PELICHUN KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 € COOJIIOIEHMEM TpeOOBAHUN DSPrOHOMHUKH, TEXHUKM O€30I1aCHOCTH,
TMTUEHBI, PECYpPCOCOEpPEKEHMs], IMPaBOBBIX M  JTUYECKUX HOPM, HOpM
nH()OPMAITMOHHON O€30TTaCHOCTH;



Co37aBaTh TEKCTHl (DU3UYECKOTO COJEpNKaHUS B Pa3IM4YHBIX (hopmaTax ¢
y4€TOM Ha3zHaYeHUs] HHPOPMAIIUU | TIEICBOUM ayTUTOPHH, BHIOUpAsi ONITUMATILHYTO
dbopMy TIpEeICTABICHUS ¥ BU3yaTH3aIUH.

KoMMmyHUKaTHBHBIC YHUBEpPCATbHBIC YICOHBIC NCHCTBUS:

OCYILIECTBJIATh OOIIEHWE BO BHEYPOUYHOM JI€SITEIBHOCTH; PaclO3HABAThH
MPEANOCHUIKM KOH(DJIUKTHBIX CUTYaIlui U CMAT4aTh KOH(QIUKTHL;

Pa3BEpHYTO U JIOTUYHO M3JIarath CBOI TOYKY 3PEHHUS C MCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh W WCHOJB30BATh  NPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUyaJIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBUN C y4eTOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH Ka)KI0ro YjieHa KOJUIEKTHBA,;

OPUHUMATh LE€M COBMECTHOM JIEATEIbHOCTH, OPraHU30BbHIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacrpenensiTh pPojid C Y4e€TOM MHEHHUM YYacTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHMBATh KAa4ECTBO CBOEr0 BKJIaJa U KaXKJOrO0 y4acCTHHUKA KOMAaHIbl B
OOIIM pe3yJbTaT MO pa3padOTaHHBIM KPUTEPHUSAM; MpeasiaraTb HOBBIE MPOEKTHI,
OIICHUBATh WJEH C TIO3UIMA HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTUUYECKOMN
3HQUMMOCTH;  OCYIIECTBJIATH IO3UTUBHOE CTPATETMUYECKOE IIOBEJACHUE B
pa3IMYHBIX CHUTYalUsX, MPOSBIATb TBOPUYECTBO U BOOOpaKeHHE, OBITH
WHULIMATUBHBIM.

PerynaruBHbie yHUBEpCaIbHbIC YUeOHbBIE TCHCTBUS:

CamoopraHuzanus: CaMOCTOSITEIbHO OCYUIECTBIIATh MO3HABATEIbHYIO
NEeATEeIbHOCTh B 00NMacTH  (PU3WKHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBJISITh IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MMPAKTUYECKON pabOThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OIICHKY HOBBIM CUTYAIIUSIM; PACIIUPATH PAMKH YU4E€OHOTO MpeaMeTa
Ha OCHOBE JIMYHBIX MPEANOYTECHUM; 1eJIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHHUE;

OIICHUBATh TPHUOOPETCHHBINM OMBIT, CIOCOOCTBOBaTh (OPMHPOBAHUIO H
MPOSIBJICHUIO DPYIUIIMU B 00JacThd (PU3WKH, TOCTOSHHO TOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTpPOJIb, SMOIMOHAIBHBIA HWHTEIUIEKT: JlaBaTh OILIEHKY HOBBIM
CUTyalusiM, BHOCHTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE
pPE3YJbTATOB LIEJISIM;

BIIQJICTh HABBIKAMU TIO3HABATEIIbHOW pPEQIIEKCUU KaK OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUI;

UCIIOJIb30BaTh MpUEeMbl peduiekcuu sl OIEHKM CHUTyallud, BbIOOpa
BEPHOTO PEILICHUS;

yYMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS 0 UX
CHUKEHHUIO;

MPUHUMAaTh MOTHBBI U APTyMEHTHl JPYTMX MpU aHalM3e pPe3yIbTaTOB
NeSATeTLHOCTH; PUHUMATD ce0s1, TOHNMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



MPUHUMAaTh MOTHBBI U APTyMEHTHl JPYTMX MpPU aHalM3€ Pe3yIbTaTOB
NEeATEIbHOCTH; IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIMOKH.
[MPEJIMETHBIE PE3VYJIBTATHI

K xonmy 10 kiracca 00y4aromuics HayIuTCS:

MTOHUMAaTh 3HAYEHUE ONKCATENIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM U MPOTHOCTHUYECKON (QYHKINI (PU3NIECKON TEOPUU — MEXAHUKH,
MOJIEKYJIApHON (GU3MKK U TEPMOJAMHAMHKH, POJb (HU3MYecKol Teopuu B
dbopMHpOBaHUU MPEACTABICHUHN O (PU3NYECKON KapTUHE MUPA; Pa3IMYaTh YCIOBUS
MPUMEHUMOCTH U3yUYEHHBIX MOJIEeH (PU3NUECKUX Te U MPOIIECCOB (SABJICHUM);

paznuyaTh ycioBHsS (TpaHMIlbl, 00JIACTH) NPUMEHUMOCTH H3YYEHHBIX
bu3nYecKuX 3aKOHOB, TOHUMATh BCEOOIIHI XapakTep GyHIaMEeHTaIbHbIX 3aKOHOB
Y OTPAaHMYECHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBSCHATH MEXaHUUYECKHE, TEIJIOBBIC, IJICKTPUUECKHE
IPOLIECCHl U SIBJIEHUS, MCHOJb3ys OCHOBHBIE IMOJIOXKEHUS W 3aKOHBl MEXAHMKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH, MOJEKYIISIPHONU (PU3UKH U TEPMOJIUHAMHUKH,
ANEKTPOJUHAMUKH; aHATU3UPOBATh U OOBACHIATH (PU3UUECKHUE SIBJICHUS, UCIIONb3YS
OCHOBHBIE TIOJIOKEHHSI U (PU3UUECKUE 3aKOHBI; ONMUCHIBATH (PU3UUECKUE MPOLECCHI
U SIBJIEHUS, UCIIOJIb3YsI HEOOXOIUMBbIE BEJIMYMHBI;

OOBACHATH OCOOEHHOCTH MPOTEKAHUSA HM3YyYaE€MbIX (PU3NYECKHUX SIBIICHHIA;
IPOBOJIUTH UCCIIEI0OBAaHUE 3aBUCUMOCTU OJTHON (PM3NYECKON BETMUMHBI OT APYTOil
C UCIIOJb30BAaHUEM MPAMBIX W3MEPEHUU, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUpOBaTh PeE3yJbTAThl IMOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJE TpapuKOB C ydeToM aOCOJIIOTHBIX MOTPEIIHOCTEN H3MEpeHUui, JenaTh
BBIBOJIBI 110 PE3YyJIbTaTaM HCCIEIOBAaHUS; TMPOBOAUTH KOCBEHHBIE HW3MEPEHUS
bu3MYecKuX BETUYHH, TPU ATOM BHIOMPATh ONTHUMAIBHBIA METOJ] M3MEpEHHUS,
OIICHUBATh a0COIOTHBIE U OTHOCUTENIbHBIC TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHUN;

MPOBOJIUTH OMBITHI [0 MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: MIaHUPOBATH
HKCIIEPUMEHT, COOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHaJIU3UPOBAaTh
MOJIyYeHHbIE PE3YJIbTATHI U JIEJIaTh BHIBOJ O CTAaTyCE MPEIIOKEHHOMN TMIIOTE3bI;

co0JiroAaTh MpaBmwia 0€30MacHOro Tpyja MpU MPOBEICHUM HCCIEA0BAaHUN
B paMKax [MpakTHKymMa M Y4eOHO-HCCIIEOBATEIbCKON AESTENbHOCTU c
UCIIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPATOPHOrO OO0OpYyIOBAHUS;
pemaTh pacyeTHbIC 3a7a4d C SIBHO 33JaHHOW M HESBHO 3aJIaHHON (PU3MUYECKOU
MOJICNIbIO: Ha OCHOBAaHWHW aHANIHM3a YCIOBUS OOOCHOBBIBATH BBIOOp (DHU3UUECKOI
MOJICNIA, OTBEYAIOIICH TpeOOBaHUSM 3a/layd, MNPUMEHSITH (POPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTyJaThl (U3MUECKUX TEOpUHA TIPpU HCIOJIb30BAHUU
MaTeMaTUYECKUX METOJOB PEIICHHS 33Jay, MPOBOAUTH pacuyeTbl HA OCHOBAHUU
MMEIOIIMXCSL JaHHBIX, AHAIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METObI
pelIeHus C y4E€TOM MOJYyUYEHHBIX PE3yJIbTaTOB;

pemiaTh KayeCTBEHHbIE 3aJauyd, TpeOyrolie NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3lenoB Kypca (U3MKHA, a TaKXKE MHTErpalud 3HAHUW M3 APYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOIO LMKJIA: BBICTPAUBATH JIOTHUECKYIO LEMOYKY
paccyXJIeHU ¢ OMoOpoi Ha M3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHUSI; HCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS [JI1 OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB pa0OThl M3MEPUTEIBHBIX MPUOOPOB; aHATU3UPOBAThH M OIICHUBATh
TIOCJIEZICTBUSI OBITOBOW M MPOW3BOACTBEHHOU NEATEILHOCTH YETIOBEKA, CBSI3aHHOMN



C (u3MUECKMMHU TIPOIECCaMU, C TIO3UIUK DKOJOTHYECKON 0e30MacHOCTH,
NPEACTABICHUA O pPalMOHAJIBHOM IPUPOJONOJIb30BAaHUHN, A TaKXKE Pa3yMHOM
VCITOJIb30BAaHUU JTOCTH)KEHUM HAyKW W TEXHOJIOTHH IS JalbHEHIIEro pa3BUTHS
YeJIOBEYECKOro  OOIIeCTBa; MPUMEHSATh pa3dMYHbIE CIOCOOBI  paboThl ¢
uHpopMalment (U3MYECKOTO COJIEpPKaHUsI C HCIOJB30BaHUEM COBPEMEHHBIX
WH()OPMAITMOHHBIX TEXHOJIOTHUH, Opyd 3TOM UCIOJIB30BaTh COBPEMEHHBIE
WH(OpPMAIIMOHHBIE TEXHOJOTUU [UJIsl TOWCKa, MepepadOTKU U MPEeAbSIBICHUS
y4eOHOM W  HAay4YHO-NOMYJAPHOM  HMHPOpMAalUM, CTPYKTYPUPOBAHHS U
UHTEpHpeTauuu UHGOpPMAIUK, TMOJYYEHHOM W3 pa3IuyHbIX HCTOYHHUKOB,
KPUTUYECKA aHAIM3UPOBATh TMOJy4yaeMyl0 HH(OpMalMI0O ¥ OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUW, TAK U HA OCHOBE aHaIU3a
UCTOYHUKA HWH(OpMAIUMU; TMPOSBIATh OPraHU3ALMOHHBIE M IMO3HABATEJIbHbBIE
YMEHHSI CaMOCTOSITEIBHOTO MpUOOPETeHHs HOBBIX 3HAHMW B  Ipoliecce
BBIIIOJIHEHUS POEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTath B TIpYIIE€ C HMCHOJHEHWEM PA3JIMYHBIX COLMAIBHBIX POJEH;
IOPOSBIISITh MOTHBAaLMIO K Oyaymed npodecCHOHaIbHON AEATENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K koniy 11 kiacca oOyvaromuiicst Hay4uTCst:

MOHUMAaTh poOJib (PU3UKK B  SKOHOMUYECKOM, TEXHOJOTMYECKOH,
COLIMAJIbHON W 3THYECKOHU chepax NesTeIbHOCTH YEJIOBEKA, pOJib U MECTO (PU3UKH
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpa, 3HAYEHHUE  ONUCATEIbHOW,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOM M MPOTHOCTHUYECKOW  (DyHKIIMIA
bu3ndeckoil Teopuu, poJib GU3NIECKON TeOprur B (POPMUPOBAHUU MPEACTABICHHIMA
0 (u3NUeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTHUHBI MUpPA B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX ITPEACTABICHUN O IPUPOJE;

pasznuyaTh yCJIOBUS MPUMEHUMOCTH U3YYEHHBIX MOJENIeH PU3NYECKUX Tel
U TIPOIIECCOB (SIBJICHUH);

paziuyuath yCiaoBUsA (TpaHMIlbl, 00JIACTH) TMPUMEHHUMOCTH H3YYEHHBIX
(bu3nYeCKUX 3aKOHOB, TOHUMATh BCEOOIINI XapakTep PyHIaMeHTaIbHbIX 3aKOHOB
Y OTPaHUYEHHOCTb UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBACHATH SJIEKTPOMArHUTHBIE, KBAHTOBBIE MPOIIECCHl U
SBJICHHSI, MCIOJb3Yysd OCHOBHBIE TOJIO)KEHHS M 3aKOHBI BJIEKTPOJMHAMHUKU U
KBaHTOBOW (PM3WKH; ONMUCHIBATH U3yUEHHBIE (PU3UUECKHE MPOIIECCHI U SIBJICHUS,

OOBSACHATH 0COOEHHOCTH MPOTEKAHUS N3YUECHHBIX (DU3HUECKUX SIBJICHUIA;

NPOBOAMTH HCCIIEJOBAHME 3aBUCUMOCTEH (DU3MUECKHUX BEIUYMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yIbTATHl TMOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJe TpaduKOB C ydyeToM aOCOJIIOTHBIX TMOTPEIIHOCTEN H3MEpeHUi, eNaTh
BBIBOJIBI MO PE3yJIbTaTaM UCCIEAOBAHUS;

IPOBOJUTh KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEJIUYUH, MPU HTOM
BBIOMpPATh ONTUMAJbHBIA METOA HW3MEPEHMs, OLEHUBATH aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX HM3MEPEHUM; MPOBOJUTH
ONBITHl IO IPOBEPKE MNPEMJIOKEHHON THIOTE3bl: IIAHUPOBATH JKCIIEPUMEHT,
coOupaTh AKCIEPUMEHTAIbHYI0  YCTAHOBKY, aHAJU3UpPOBATh  IOJIYYEHHBIE
pe3yJIbTaThl U AEJAaTh BBIBOJ O CTaTyCE MPEIJIOKEHHON THIIOTE3bI;



co0nroaTh npaBuia 0€30MacHOro TPyJa MpU MPOBEIECHUU HCCIIEIOBAHUN
B paMKax [MpakTUKymMa M Yy4eOHO-HCCIEA0BATEIbCKOM JEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOrO 000y I0BaAHUS;

pemarb pacyeTHbIE 3aJadyd C SBHO 33JaHHOW W HESBHO 3aJaHHOU
bu3znyecKoil MOJIEINbIO;

pemiaTh KayeCTBEHHBbIE 3aayd, TPeOYyIOIIMEe NPUMEHEHUs 3HAaHUM W3
pa3sHbIX pa3lenoB Kypca (U3MKH, a TaKKe HUHTErpalMd 3HAaHUW W3 JIPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTUYECKYHO LIEMOYKY
paccykAeHUI C ONOPOI Ha W3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS; HCIIOJIb30BAaTh TEOPETUYECKUE 3HAaHUSA Il OOBSCHEHHS OCHOBHBIX
IPUHLIKAIIOB PpabOThl U3MEPUTEIBHBIX IMPUOOPOB; aHAIM3UPOBATH M OLEHUBATh
HOCJIEACTBUSI OBITOBOI M MPOU3BOJCTBEHHON JEATENIBHOCTH YEJIOBEKA, CBA3aHHOMN
C (u3MUEeCKMMM TMpoleccaMu, C TO3UIMI 3SKOJIOrMueckod 0e30macHOCTH,
NPEACTABICHU O pPalHMOHAJIBHOM IPUPOJIONOJIB30BAHUHN, a TaKXKE Pa3yMHOM
WCIIOJIb30BAHUU JIOCTHXKEHUN HAyKW W TEXHOJIOTHH ISl JaldbHEHIIEero pa3BUTHS
YeJI0BEUYECKOro OOIIeCTBa;

MPUMEHSATh Pa3JInYHbIe CHOCOOBI pabOThl ¢ MH(pOpMALKEN (U3NIECKOro
COJIEp>)KaHUsl C HCIOJIb30BAHHEM COBPEMEHHBIX WH()OPMALMOHHBIX TEXHOJOTHUH,
IpU 3TOM MCHOJB30BaTh COBPEMEHHBIE HMH(POPMALMOHHBIE TEXHOJIOTMH IS
IOHCKa, TepepabOTKM M MpEeAbABICHUS Yy4eOHOW W  HAy4YHO-NOIYJISIPHOU
uHbOpMalluU, CTPYKTYpUPOBAHUS U HUHTEpHIpETaly HHPOpMAIUH, MOITYyYEeHHON
U3  Pa3IMYHbIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh  MOJyYaeMYHO
UHPOpPMAIIMI0O U OLIEHUWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS
3HaHWW, TaKk M Ha OCHOBE aHaju3a HCTOYHUKA HMH(POpPMAIUH; MPOSABIATH
OpraHM3allMOHHBIE U MO3HABATEIbHbIE YMEHHSI CAaMOCTOSITEIbHOTO MPUOOpPETEHHUS
HOBBIX 3HAHMA B  TMpOLIECCE€  BBINOJHEHUS  NPOEKTHBIX M y4eOHO-
UCCJIEIOBATENBCKUX padoT; paboTaTh B TPYyIIE C HUCHOJHEHUEM pPa3IMYHBIX
COLIMAJIBHBIX POJIEH;

MPOSIBJISITH MOTUBALIMIO K OyAy1el MpopecCuOHaNbHON IEATETLHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.






TEMATHUYECKOE INTAHMPOBAHUE

10 KJIACC
HaumenoBanue
pa3zIesoB U TEM
KonnuectBo [IporpammHoOe conepkaHue

Ne n/m y4eOHOTO HACOR XapakTepucTrKa IeATeIbHOCTH 00y4YaroIInuXCs

npeaMera

1. Mexanuka

1.1. [TorpemmHocTn B | 2 DKcnepuMeHT U TeopHus B nipouecce | OnepupoBaTh NOHATHIMU: HAOJIIOIEHHE, SKCIIEPUMEHT,
AKCIIEPUMEHTE no3HaHud npupoasl. Habmtonenue | runoresa, Teopusi, Gpuznueckas BeIUUnHA, GU3NYECKUN
(Jtexms) U DKCIIEPUMEHT B (PU3UKE. 3aKOH, U3MEPUTENIbHBIN NPUOOp, U3MEPEHUE, PE3YIIHTAT

CrniocoObl u3MepeHus (PU3NYECKUX | U3MEPEHMS], LIEHA JIeJICHUS IIKaIbl Ipruoopa,

BEJIMYMH (aHAJIOTOBBIE U LIU(PPOBBIEC | MOTPEIIHOCTh U3MepeHus. [[puBOAUTE TpUMEPHI

U3MEpUTENbHBIE PUOOPHI, HaOJIIOICHU S, DKCIIEPUMEHTA, TUTIOTE3bI, TEOPUH,

KOMIIBIOTEPHBIEC TATYUKOBBIC bu3nYecKuX BEJINYMH, (PU3UUYECKUX 3aKOHOB,

cucremsl). [lorpemuocTu U3MEPUTENBHBIX TPUOOPOB. OnpenesaTh IIeHY JeICHUS

U3MEpPeHU (PU3NYECKUX BEJIUYMH | IIKAJIBI MpUOOpa, aOCOTIOTHYIO MOTPEUTHOCTD MPSIMOTO

(abconroTHAsI 1 OTHOCUTEIBHAS). u3MepeHusi. 3HaTh (POPMYIIBI JIJISl OLICHKU

I'mnoresa. Pusnyeckuii 3aK0H, OTHOCHUTEJIbHOM MOTPEIIHOCTA KOCBEHHOTO U3MEPEHU,

IPAHUIBI €70 TPUMEHUMOCTH. MpaBujia OKPYTJICHUS a0COIIOTHBIX TOTPEIIHOCTEH,
BBIPAKEHNUE OTHOCUTEbHBIX OTPEUTHOCTEN B
MPOLICHTAX.

1.2. Ouenka 2 OnpeneneHue NorpeurHocTen OniepupoBatTh MOHATUSIMU: A0COTIOTHAS TOTPEUTHOCTD
MOTPEIIHOCTEN MPSIMBIX U3MEPEHUH 10 3aJJaHHBIM | U3MEPEHHSI, OTHOCUTEIbHAS MIOTPEITHOCTh U3MEPECHUSI.
PSIMBIX U pesyibraram usmepenuil. Ilpuemsl | [IpuBoauTh IpUMEpPHI NPSAMBIX U KOCBEHHBIX
KOCBEHHBIX OILICHKH MOTPENTHOCTEN KOCBEHHBIX | u3MepeHui. OnpenensTh NOrpeHOCTH MPSIMBIX
U3MEPEHU I W3MEPEHUM. n3Mepennil. Icrmonp30BaTh METOJT TPAHUIL JIJTS OLIEHKH

(caMOCTOSITENIbH

a0COJIIOTHOM MOTPENIHOCTH MPSIMOTO U3MEPEHUS,




ast pabora)

MpaBUJIa OKPYIJICHUSI AOCOJIFOTHBIX MOTPENTHOCTEMH,
(GhOpPMYJIBI JIJIs1 OLIEHKH OTHOCUTEIHHOU MOTPEITHOCTH
KOCBEHHOTO U3MEPCHHS. Y METh OKPYTJIATH a0COJIFOTHBIC
MOTPENTHOCTH, BBIPAXKATh OTHOCUTEIBHBIE TOTPEITHOCTH
B MPOLICHTAX.

Pemrars 3a1aun Ha OLEHKY OTHOCUTEIIBHBIX
TOTPEIIHOCTEMN.

1.3.1.

Ycpennenue
U3MEPEHUM.
Cnyyalinas
IIOTPELIHOCTD
(IpaKkTUKyM)

[IpubopHBIE MOTPEITHOCTH,
Clly4ailHble U CUCTEMaTUYECKHE
MOTPEIIHOCTH.

OnepupoBath MOHATUAMU: MPUOOPHAsS TOTPEITHOCTbD,
Clly4yalHas MOTPENIHOCTh, CHCTEMAaTUYECKas
IOrPEIHOCTD, cpeHee 3HaueHue. [IpuBoanuts npumMepsl
pUOOPHOM, CITydyallHON M CUCTEMAaTHYECKOM
norpemuoctu. OnpeaensTh SKCIEPUMEHTAIBHO HA00P
3HAYECHUN (PU3NYECKON BEIUUYHUHBI TPH MPOBEACHUN
HECKOJIbKMX HE3aBUCHUMBIX M3MepeHui. Mcronp30BaTh
dbopMyIIbl 1Sl CPEAHETO apu(PMETHIECKOTO0 HECKOTBKHIX
quce, 1JI OLEHKH a0COIIOTHOM MOTPEIIHOCTH
3Ha4YeHUs (PU3NUECKON BETUYMHBI, OLICHEHHOTO KaK
cpenHee apupMeTruyeckKoe Habopa ee 3HaYeHU M.
OrneHuBaTh 3HAYCHHE U3MEPSEMOI (PU3NUECKON
BEJIMYMHBI KaK cpeHee apudmeTnueckoe Habopa ee
3HAYEHMM, IOJIYUYEHHBIX [IPU IPOBEICHUN HECKOJIBKUX
HE3aBUCUMBIX U3MEPEHH, a0COIIOTHYIO U
OTHOCHUTEIIbHYIO IMOTPEIHOCTh 3HAYEHHUSI ITOU
(bU3UYECKON BETMYHMHBI. Y CTAHABIUBATH B3AMMOCBS3U
MEXK]Ty OLICHKOW 3HaYeHUs (PU3NUECKOUN BETUINHBI,
ONpPEAEIAEMON MO pe3yabTaTaM HECKOJIbKUX
HE3aBUCUMBIX U3MEPEHUM, U CPETHUM apuPMeTHIeCKUM
HECKOJIbKHX YHUCEIL.




1.3.2. | Kunemaruuecku [lepemenienne, CKOPOCTh H OmnepupoBaTh MOHATHSIMH: CKOPOCTh, YCKOPEHHE,
€ U3MEPEHUs YCKOPEHHE MaTepUaIbHON TOUKH, | CBOOOAHOE MAJEHUE, NTAIbHOCTh M0JIeTa, aDCOMIOTHAS
JaJIbHOCTH UX MPOEKIIMH HAa OCU CUCTEMBI MOTPEIIHOCTh U3MEPEHUs, OTHOCUTEIIbHAS MOTPEITHOCTh
I0JIETA, PaCUET koopauHat. CioxxeHue u3mepenus. [IpuBoauTs mpuMepsl CBOOOIHOTO MaACHUS
HaYaJIbHOM NEPEMEIIECHUI U CIOXKEHHE TeJ MPH Pa3TUYHBIX KOOPIUHAT, CKOPOCTH M YCKOPEHUS
CKOpPOCTH cKopocTei. J[BrkeHue Tena, MaTEepUaJIbHOU TOUKHU OT BPEMEHU 3HAYEHUAX HauyaJbHOU
(mpakTUKyM) OpOILIEHHOTO MO/ YTJIOM K CKOPOCTH, IIPU pa3HbIX YIJIax MEXIy HadaJlbHOM

TOPU30HTY. 3aBUCUMOCTh CKOPOCTBIO ¥ TOPU30HTOM. MCrosIb30BaTh pyjeTKy,

KOOpAMHAT, CKOPOCTH U YCKOPEHUS | KWHEMaTHuecKue (POpMyJibl, ONUCHIBAIOIINE JBUKECHHE

MaTepUaIbHONW TOYKU OT BPEMEHH. | Teja, OPOLIEHHOIO O] YIJIOM K TOPU30HTY.
®opMyIUpOBaTh TUIIOTE3Y O XapaKTEPe 3aBUCUMOCTH
JAIbHOCTH T10JIETa Tela, OPOIIEHHOTO TOPU30HTAIIBHO,
OT €r0 HayaJabHOM CKOpOCTH. MccnenoBaTh 3aBUCUMOCTD
JATBHOCTH TOJIETA TeJa, OPOIIEHHOTO TOPU30HTAIBHO,
OT €ro Ha4aJbHOW CKOPOCTH M MHTEPIPETHPOBATH
MOJTyuYeHHBIC pe3ybTaThl. Pemats 3amauy Ha
OTIpe/IeNICHUE 0 IKCTIEPUMEHTAIBHBIM TaHHBIM
HayaJbHOW CKOPOCTH Te€Ja, OPOILIEHHOTO
rOpU30HTANIBLHO. OnpenensTh a0COMIOTHYIO U
OTHOCHUTEJIbHYIO MOIPEIIHOCTh HauaJbHOW CKOPOCTH
Teja, OPOIIEHHOTO TOPU30HTAJIBHO.

1.4. [Ipocreiimue MeTob! 1 ipUeMBbI IPOBEIECHUS OneprpoBaTh MOHATUSIMH: a0COIOTHAS OTPEITHOCTD
reOMEeTPUUECKUE OPSIMBIX U KOCBEHHBIX U3MEPEHUIM | U3MEPEHHUs, OTHOCUTEIIbHAs OIPELUIHOCTh U3MEPEHHUS.
U3MEpEeHHUSI reOMETPUUYECKUX BEJIMYMH (IJIMHA, | 3HATh METObI U IPUEMBbI IPOBEICHUS IPSIMbIX
(camocTosiTeTbH yTOJ, TUIOMIA/lb, 00BEM). U3MEpPEHUI reOMeTpHUIeCKHX BeanunH. [[puMeHsaTs
ast pabota) dbopMymbl IS oripesiesieHus a0CONMIOTHBIX M OLIEHKH

OTHOCHUTEJIBHBIX MTOTPEIIHOCTEN. PemmaTe 3agauy Ha
omnpeiesieHHne miIonaau Gurypsl 1 oo0bema Tena 1o




AKCIEPUMEHTAIILHO U3MEPEHHBIM 3HAUCHUSIM JIJIUH.
OnpenensiTe 3HaUEHUsI OTHOCUTEIBHBIX HOTPEITHOCTEHN B
MPOIIECHTAX.

1.5.

['paduku
AKCIIEPUMEHTAITh
HBIX
3aBUCUMOCTEM.
I'paduueckas
00paboTka
JTAHHBIX
(Jtextus)

['paduyeckoe mpencraBicHe
3aBUCUMOCTEH (PHU3UIECKUX
BEJIMYUH APYT OT Apyra. JInHenHas
3aBUCHUMOCTbD. Y TJIOBOM

K03 dULIEHT U CBOOOIHOE
cllaraeMoe JIMHEHHOM
3aBHCUMOCTH.

OnepupoBaTh NOHATUAMHU: IpaUK 3aBUCUMOCTH OJTHON
(bU3UYECKON BETMYMHBI OT APYToH, JIMHEHHAS
3aBUCUMOCTb, YIJII0BOM KOG PUITMEHT 1 CBOOOTHOE
claraeMoe JIMHEMHOM 3aBUCUMOCTH, allpOKCUMAalHs,
MHTEPIOIALNSA, SKCTPANOJIALMA. 3HATh ITpaBUiia
MOCTPOEHUS TPaUKOB 3aBUCUMOCTEN (PU3NYECKUX
BENUYUH APYT OT jipyra. CTpouTs rpadMKu JIMHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYUH JAPYT OT JApyra.
[IpuMeHsTh MpaBuiia MOCTPOEHUs rpadKoB
3aBUCUMOCTEN (PU3MYECKHUX BEIMYUH APYT OT Apyra.
[IpuBOIUTH MPUMEPHI ANMPOKCUMAIIUN, UHTEPIIOJISLINH,
AKCTPANOJIALMH. ¥YMETh TPOBOJIUTH MPOLIETYPhI
anmnpoOKCUMAaIUH, HHTEPIIOSIUH, SKCTPANOISALHUH.
Onpenensats 3Ha4€HUS YIIIOBOTO KO3 puIieHTa u
CBOOOHOT'O CJIaraeMoro JMHEHHONW 3aBUCUMOCTH,
OIICHUBATh UX a0COJIFOTHBIC MOTPEITHOCTH.
YcraHaBnuBaTh B3aUMOCBSI3U MEXKY MAaTEMaTUYECKUM
MOHSITUEM «JIMHEWHAS (PYHKIUS» U IMHEUHON
3aBUCUMOCTBIO (DU3UYECKUX BEJIMYMH JPYT OT Apyra.
HccnenoBath 1 MHTEPIIPETUPOBATH TPAPUKU JTUHEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITUYUH JAPYT OT JApyra.
PemaTe 3a/1aun Ha NOCTPOCHKE JTMHENHBIX TPAPUKOB
3aBUCUMOCTEN (PU3MYECKUX BETMYUH APYT OT Apyra 1o
3a/ITaHHBIM HAOOpaM SKCIIEPUMEHTAIBHBIX JaHHBIX,
ONPEIENISITh 10 MOCTPOSHHOMY rpaduKy YII0BOM




Koa(urmeHT u cB0OOHOE caraeMoe, OIICHNUBAThH UX
a0COJTFOTHBIE M OTHOCHUTEJIbHBIE TIOTPEITHOCTH.

1.6.

O6paboTka
HEJIMHEHUHBIX
3aBUCHUMOCTECH:
JIMHEeapu3alus,
IIO/ICUET
IUIOIIAAN T10]T
rpaduKom,
MIOCTPOEHUE
KacaTelIbHBIX K
rpaduky
(mexmus

['paduyeckoe mpencraBicHe
3aBHCHUMOCTEH (PU3NIECKIX
BEJIMYMH JIPYT OT JIpyTa.
Henuneinas 3aBUCUMOCTh U €€
JIMHEeapu3aIus.

OmnepupoBath MOHATHIMH: TPaPUK 3aBUCUMOCTH OJHOMN
(bu3nyecKoil BeNWYNHBI OT APYTOi, HETMHEHAS
3aBUCHMOCTb, JINHEAPHU3aLlis HETUMHENHON 3aBUCUMOCTH,
IJI0IIAb MO TpaKOM 3aBUCUMOCTH, KacaTelbHas K
rpaduKy 3aBUCUMOCTH B JaHHOM TOYKE. 3HAThH MpaBUiia
MOCTPOEHUS IPaUKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT JIpyra, GU3NUYECKUN CMBICI TIJIOMIATU
1o/ rpa)uKOM 3aBUCUMOCTH U KacaTelIbHOU K rpauKy
3aBUCUMOCTH B TaHHOU TOUKe. CTPOUTH UCXOIHBIE U
JIMHEAPU30BaHHbIE TPAPUKHU 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JIPYT OT JIpyra, KacaTelIbHYyIO K rpapuKy
HEJIMHEWHOW 3aBUCUMOCTH B JaHHOU TOYKe. [[puMeHsaTh
npaBuiia NOCTPOCHHUS rpaKOB 3aBUCUMOCTEN
(bu3MYECKUX BEJIMYUH APYT OT Apyra. Onpeaenirb
3HAUEHHUS IJIOIAM O] IpaKOM 3aBUCUMOCTH U
YTII0BOTO KOddUIMEeHTa KacaTeIbHOU K rpaduKy
HEJIMHEWHOM 3aBUCUMOCTH B JIJAaHHOM TOYKE, OI[CHUBATh
UX a0COJIIOTHBIE MOTPEIIHOCTH. Y CTAaHABJINBATD
B3aUMOCBSI3M MEXKIy MAaTEMaTHUYECKUM NOHITHEM
«(pyHKLIHS» ¥ 3aBUCUMOCTBIO (PU3UUECKUX BEIUUUH APYT
ot apyra. MccienoBars u HHTEPIPETUPOBATH IPaPUKU
HEJIMHEWHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH APYT
oT npyra. PemaTe 3a1a4un Ha MOCTpOEHUE
JIMHEapU30BaHHBIX IPAPUKOB 3aBUCUMOCTEMN
(bu3MYeCcKUX BEJIMYMH APYT OT APYyTra Mo 3aJaHHbIM
Ha0bopaM IKCIIEPUMEHTAIbHBIX JaHHBIX, ONPEACIISTH 110




MOCTPOCHHOMY T'paUKy yrioBoi K03 PHUIHEHT U
cBO0OOIHOE cllaraeMoe, OIICHUBATh UX a0COIIOTHEBIE U
OTHOCHTEJIbHBIC IIOTPEIITHOCTH.

1.7. N3mepenune PaBHOMEpHOE M HEpaBHOMEPHOE OmnepupoBath MOHATHIME: TPaPUK 3aBUCUMOCTH OJHOMN
3aBUCHUMOCTH MPSMOJIMHEWHOE JBHKCHUE. (bu3MYeCcKON BEJIMUMHBI OT APYron, HeJIMHEeHas
KOOPAUHATHI Koopaunara, BpeMsi, CKOPOCTb. 3aBUCHMOCTb, JINHEAPHU3aLNs HETMHEHHON 3aBUCHUMOCTH.
TrpaHULbI CtpouTh JIMHEapU30BaHHbBIN TpaduK 3aBUCUMOCTH
obnacTtu (bu3MYeCcKuX BEJIMYUH APYT OT Apyra. [[pumeHsTs
HAMOKaHUsl OT npaBuiia NOoCTpoeHUs rpadMKOB 3aBUCUMOCTEMN
BPEMEHU. (bu3nyecCKuX BEMYHUH ApYT OT Apyra. OnpenensiTh
JIuneapuzanus 3HA4YEHUs YIJIOBOro Kod(dduunenta u cB0O0IHOTO
3aBUCUMOCTU cJIaraeMoro rpaduka JMHEHHOW 3aBUCUMOCTH,
(TIpaKTUKYM) OIICHUBATh HMX a0COJIOTHBIC MOTPEITHOCTH.
3aBUCUMOCTh HccnenoBath 1 HHTEPIPETHPOBATH HEITUHEHHYIO

3aBUCUMOCTbh KOOPAMHATHI TPAHUIIBI 00JIACTH HAMOKaHUS
Oymaru ot BpeMeHH. Mcrionb30BaTh CEKYHIOMED U
PYJIETKY.

1.8. N3yuenne Cuna. 3mepenune cuisl OmneprpoBarh NOHATHAMU: cUiia, 1edopMalus, ynpyrui
YIIPyroro JTAHAMOMETPOM. YIIPYTUE U rUCTepe3uc. YMeTh GopMyIHpoOBaTh 3aKoH ['yKa,
rucTepesuca YaCTUYHO ynpyTue AeGopMarii. cOOUpPATh FIKCIIEPUMEHTAIBHYIO YCTAHOBKY.
(TpaKkTUKyM) Cuina ynpyroctu. 3akoH ['yka. DopMyIUpPOBaTh TUIIOTE3Y O XapaKTEPE 3aBUCUMOCTH

OTki0HEHHS OT 3aKoHa ['yka.
I'uctepesuc. Pabora cuiibl Ha
MajioM ¥ Ha KOHCYHOM
nepemetiennu. ['padpudeckoe
MpeCTaBIeHUE pabOThl CUIIBI.

JUTHHBI 00BEKTa OT BEJTUYHHBI TPHIIOKEHHOM K HEMY
cwibl. CTpOUTh HEMMHEWHBIN TpadUK 3aBUCUMOCTH
(bu3nYeCKUX BEJIMYMH APYT OT Apyra. [IpumMeHsTh
MpaBUJia MOCTPOCHUS rpa)uKOB 3aBUCUMOCTEM
(dbu3nYecKUX BEJIMYMH APYT OT Apyra. MccnenoBath u
MHTEPIPETUPOBATH HETMHENHYIO 3aBUCUMOCTD JIJTUHbI
00BEKTa OT BEJTUYMHBI IPUJIOKEHHOW K HEMY CHJIBI.




OnpenensaTs yroja HaKJIOHA KacaTeIbHON K TpaduKy
HEJIMHEHMHOM 3aBUCHUMOCTHU B JaHHOM TOYKE, IJIOLIAb
o1 rpauKoM, OIICHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIBHBIC MIOTPEITHOCTH 3TUX BEITUYHH.
Hcmonp30BaTh CEKyHIOMED W JMHAMOMETD.
VYcraHaBIMBaTh B3aMMOCBS3U MEXKIY OIpe/ieIeHUEM
(bU3UYECKON BETMYMHBI «MEXaHUUECKas padoTay u
T€OMETPUYECKUM TOHITUEM «ILJIOIIA b IO TpaduKOM
3aBUCUMOCTH BEJIUYMHBI CHIIBI OT BEJTUUMHBI
nedopManmmy.

1.9.

HaxoxneHnue
MAacCHhI JINHEHUKH
Y LIIpHIA ¢
MMOMOIIIBIO
YPaBHOBEIINBAH
U phlyara
(IpaKkTUKyM)

AOCOIIOTHO TBEPJIOE TEJIO.
BpamarensHoe 1BHKEHUE
TBEPAOTO Tes1a. MOMEHT CHIIBI
OTHOCHUTEJILHO OCU BpAILICHHUS.
[Inedo cuabl. CnokeHHue Cull,
MIPUJIOKEHHBIX K TBEPAOMY TEIy.
LlenTp TsKECTH TEna. Y CIIOBUA

paBHOBECHS TBEPAOTO Tena. Peryar.

OnepupoBath MOHATUSAMH: MOMEHT CHUJIBI OTHOCUTEIILHO
OCH BpallICHUs, TUIEYO CUJIBI, IICHTP TSHKECTH Tena,
pbr4ar. YMeTh GOpMyIHupOBaTh MPABUIO MOMEHTOB,
YCJIOBHSI paBHOBECHSI a0COJIFOTHO TBEPJOTO Tela,
CKJIaIbIBATh CHJIBI, TPHJIOKEHHBIE K TBEPAOMY TETy,
coOupaTh HIKCIIEPUMEHTATBHYIO YCTaHOBKY. [IprBOINTE
pUMEPHI TPUMEHEHUS phryaroB. @opMyIupoBaTh
TUIOTE3y O XapaKTepe 3aBUCUMOCTH KOOPAMHATHI TOUKH
OTIOPBI YPABHOBEIICHHOTO phluara OT BEJTMYHHBI CUJIBI,
MPUJIIOKEHHON K ero KoHIy. CTpOUTH JIMHENHBII
rpaduk 3aBUCUMOCTH (PU3NUECKUX BEITUYUH JAPYT OT
npyra. [[pumeHsTh paBuIa MOCTPOCHUS rPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BEITUYUH JAPYT OT JApyra.
HccnenoBath 1 MHTEPIIPETUPOBATH 3aBUCUMOCTh
KOOPIMHATHI TOYKHU OMOPHI YPABHOBEIIEHHOTO phlyara
OT BEJIMYMHBI CUJIBI, IPUIIOKEHHON K €r0 KOHILY.
OnpenensaTe 1o rpaguKy JUHEHHONU 3aBUCUMOCTH
3HAYEHHU YIJIOBOTr0 Kod(dduirieHTa 1 cBOOOHOTO




cJIaraeMoro, OLlEHUBAThL A0COJIIOTHBIE U OTHOCHUTEIIbHBIE
MOTPENTHOCTH 3TUX BEJIWYHUH. VICIIONb30BaTh IMHEWKY, a
TaKKe MITPHI] C ISTCHUSIMH TSl B3MEpeHus: o0beMa.
Peniats 3a1a4m 0 paBHOBECUU phlyara.

1.10

N3mepenue
kod(pdunmreHTa
AHEPTreTUYECKUX
oTeph MpH
OTCKOKE IIapuKa
OT MOBEPXHOCTHU
(TIpaKTUKYM)

NMmyJibCc CHIIBI 1 U3BMEHEHHE
MMITYJIbCA T€Ja. 3aKOH COXPAHEHUS
uMiyibca. Kunernueckast sHeprust
MaTepuaibHOM Touku. Teopema 00
M3MEHECHNHN KHHETUYECKOM SHEPTUU
MAaTEPUAJIbHOU TOUKHU.
[ToreHuuanbHbie U
HEMOTEHIUAIBHBIE CUJIBI.
[TorennumanbHas SHEpPrusl.
[TorenuuanbHas SHEprus Teaa B
OJIHOPOJIHOM T'PABUTALMOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHIUAIBHBIX CUJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHHUs] MEXaHUYECKON
DHEpPruu. YIPYTHUe U HEYIpyrue
CTOJIKHOBEHHMS. BHyTpeHH 15
JHEprus Tena.

OnepupoBaTh NOHATUSAMH: UMITYJIBC CUIIBI, UMITYJIBC
Teja, KHHETUYECKask SHEPTHsI MATEPUAJIbHON TOUYKH,
IIOTCHIMAJIIbHBIC U HENOTCHIIMAJIBHBIE CUIIBI,
NOTEHUUAIbHAsI HEPrus (B T.4. T€Ja B OAHOPOJHOM
IPaBUTALMOHHOM II0JIE), yIPYTUE U HEYNpyTue
CTOJIKHOBEHHsI. Y MeTh (OPMYJIMPOBATH 3aKOH
COXpPAHEHUSI UMITYJIbCA U TEOPEMY 00 U3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH, 1aBaTh
OINpeeIeHUE MOTEHIUAIbHBIX U HEMOTEHIIMAJIbHBIX
cuI1; (POPMYJIMPOBATH 3aKOH COXPAHEHHSI MEXaHUYECKOU
sHepruu. [IpuBoaUTH MpUMEpHI ClTydaeB, Koraa
VMITYJIbC T€JIA COXPAHSIETCA WJIM HE COXPAHSETCS, KOTAa
MEXaHWYECKasl SJHEPTHUSl CUCTEMBI COXPAHAETCS WA HE
COXPaHSETCs, YIPYTUX U HEYNIPYTUX CTOJKHOBEHUIA.
@opMyIHPOBATH TUINOTE3Y O XapaKTepe 3aBUCUMOCTH
BBICOTBI OTCKOKA IIapHKa MOCIIE COYJAapPEHMUS C
ITIOBEPXHOCTBHIO TOPU30HTAIBHOIO CTOJIA OT BBICOTBI
copoca. CTpouTh TUHEHHBIN U HETUHEHHBIN rpaduk
3aBUCUMOCTH (PU3NYECKUX BEJIUYMH APYT OT JApyTra.
[TpuMeHsTh paBUiIa NOCTPOEHUS IpaKOB
3aBUCUMOCTEN (PU3MUYECKUX BEIMYUH APYT OT Apyra.
HccnenoBats 1 THTEPIPETUPOBATH 3aBUCUMOCTD
BBICOTBI OTCKOKA IIapuKa MOCIIE COyAAPEHUS C
ITOBEPXHOCTBHIO TOPU30HTAIBHOTO CTOJIA OT BBICOTHI




copoca. Mcions3oBath pynetky. Pemats 3amaun 06
abCOJIIOTHO YNIPYTUX U aOCOTIOTHO HEYNPYTUX
COYAapEHUsIX.

2. MonekynsapHas GU3MKa U TEPMOAMHAMUKA

2.1.

Onpenenenue
TEIJIOEMKOCTH
TBEPJIOTO Teja
(TIpaKTUKYM)

2

KonmduecTBO TEMIOTHI.
TemnoeMKoOCTb Tena. YaenbHas U
MOJIIpHAs TEIIOEMKOCTH
BELIECCTBA. Y PABHECHUE TETIJIOBOTO
Oamanca. TemnoBoe paBHOBECHE.

OnepupoBaTh MOHATUSAMHU: KOJIMYECTBO TEIUIOTHI,
TEIUIOEMKOCTb TeNa, YJEIbHAasl U MOJISIPHAS
TEIUIOEMKOCTH BEILIECTBA, TETUIOBOE paBHOBECHE. Y METh
dbopMyIupoBaTh ypaBHEHHE TEIUIOBOTO OanaHca,
coOupaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY. [IpuBOANTH
PUMEPBI TEJN, 00JIaaAI0NUX OJUHAKOBOMN
TEIUIOEMKOCTBIO, HO PA3JINYHOM yIEIIbHOU
TEIUI0EMKOCThIO0. [IpUMeHsATh ypaBHEHHE TEMIIOBOTO
OayaHca JJ1s1 OnMcaHus Mpolecca TerooOMeHa
TBEPJIOTO Tela ¢ Bojoi. MccnenoBaTh TermiooOMeH
MEK]Ty TBEPIBIM TEJIOM U KUJIKOCTSIMU U
HMHTEPIIPETUPOBATH PE3YJIbTAThI 3TUX OMBITOB.
OnpenensiTe TEII0EMKOCTh TBEPAOrO Tejla Ha
OCHOBAHUHU PE3YJIbTATOB OIBITOB 10 U3YUYEHUIO
TEIJI000MEeHa MEXIY TBEPBIM TEJIOM M KUJKOCTIMH C
pPa3HBIMU TEMIIEpaTypaMu, OIICHUBATh A0OCOTIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTH U3MEPEHHON BEJIMYUHBI.
Hcnonb3oBaTh TepMOMETP. Y CTAHABIMBATH B3aUMOCBS3U
MEK]ly 3aKOHOM COXPAHEHHS DHEPTUH WU YPAaBHECHUEM
TeII0BOro OanaHca. Pemiars 3aaun Ha MPUMEHEHUE
ypaBHEHMSI TEIJIOBOTO OajaHca.

2.2.

N3mepenue
TEMIIEPaTyPhI

PyX

JlaBrienue, o0beM, TeMreparypa,
KOJIMUYECTBO BellecTBa. MaeanbHbIN
ra3. YpaBHenue MenjaeneeBa—

OnepupoBath MOHATUAMHU JIaBJIEHUE, 00BEM,
TeMIlepaTypa, KOJIMYECTBO BEILIECTBA, UCATbHBIN ras3.
YMeTh 3anuchiBaTh ypaBHeHHEe MeHeneeBa—




AKCIIEPUMEHTATO
pa | JaBJICHUA,
KOTOPOE€ MOTYT
co3JaTh €ro

Knanelipona. ['a30BbIe 3aKOHBI.
["a30BBIN TEPMOMETD.

Knanetipona, popmynupoBaTh ra30BbI€ 3aKOHBI,
coOMpaTh KCIIEPUMEHTAIBHYIO YCTAHOBKY. 3HATh
YCTPOWCTBO ¥ MPUHIIAI PAOOTHI Ta30BOTO TEPMOMETPA.
[IpuBOAMTH pUMEPHI NOBEACHUA ra3a MPU U3MEHEHUU

JIETKHE €ro JaBJcHUS, 00beMa, TEMIIEPATYPHI.

(IpaKkTUKyM) [IpuMeHATh TUHENKY U ceKyHaoMep. OnpeneisaTh
TEMIIEPATYPy U JAaBJIEHUE WIEAIBbHOIO ras3a mno
pe3yJIbTaTaM OIBITOB C CAMOJIEIbHBIM Fa30BbIM
TepMOMeETpOoM. Mcroap30BaTh TMHENKY W CaMOJIEIbHBIN
ra3oBblid TEPMOMETP. Y CTAaHABJINBATH B3aUMOCBS3U
MEK]ly BHEIIHUMHU U BHYTPEHHUMH MaKpoInapaMeTpaMu
TEPMOJMHAMHUYECKOM cUCTeMbl. Pemiats 3a1aumn Ha
NpUMEHEHNE ypaBHeHU MeHnneneeBa—KnaneiipoHa.

2.3. D¢ dhexTuBHBIM Hedopmarinu TBEpAOTO TENA. OnepupoBaTh NOHATUSIMHU: YIPYTUE W HEYIPYTHUE

KO3 bULHEHT Pactsxkenue u cxxkatue. Monynb nedopmanuu, npenen ynpyroit aedopmaindu, MOIYJIb

KECTKOCTH Onra. Ynpyrue u Heynpyrue FOHra, MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAIlICHUS,

CHUCTEMBI. nedopmanuu. [penen ynpyrux TJICYO CHJIBI, pbluar. YMeTh (popMyaupoBaTh 3aKoH ['yka

Onpenenenue nedopmarmii. 3akon ['yka. JUTst iepopManiiy pacTsHKEHHUS! OJTHOPOTHOTO CTEPIKHS €

moyist FOnra
IIPOBOJIOKHU C
OMOILBIO
phlyara.
Onpenenenue
npezaena
yIpYyTrou
nedopmanuu
(IpaKkTUKyM)

MOMEHT CHJIBI OTHOCHUTEIILHO OCH
BpaunieHus. [lneyo cuibl. YcnoBus

paBHOBECHS TBEPAOTO Tena. Peryar.

MOCTOSIHHBIM MTONIEPEYHBIM CEYEHUEM, YCIOBUE
paBHOBecCHS a0COJIFOTHO TBEPJIOTO Telia, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY. [IpuBOIUTH NpruMepbI
YOPYTUX W HEYNpyrux aedopmariiii, MaTepuaoB C
paznmuuHbiMUA MoaysiMu FOHra. [IpumensTs 3akoH ['yka
JUTs pacueTa gegopManuy pacTsKEHUsS! TTPOBOJIOKH.
HccnenoBath 3aBUCUMOCTD YIJIMHEHUS MPOBOJIOKH OT
BEJIMYMHBI PACTATUBAIOIIEH €€ CUJIbI U
WHTEPIIPETUPOBATh MOJYyUYCHHBIC PE3YyJIbTaThl, B TOM
qucIie JUIsl ONpeAesICeHHs] MpeJiesia yupyroi neopmanumu.




Onpenenste Moy FOHra npoBOJIOKM Ha OCHOBAaHUU
PE3YJbTATOB OIBITOB MO PACTSHKEHUIO MPOBOJIOKU C
MTOMOIIBIO PA3JIMYHBIX IO BEJIUYMHE CUJI, OLICHUBATH
aOCOJIIOTHYIO ¥ OTHOCUTEJIBHYIO OTPEIIHOCTh
n3mMepeHHoro moayist FOura. cnosnb3oBath
HEPaBHOIUICUUH pblYar Jjisl yBEJIIMUEHUS CUJIbI U
nepemenieHus. Pemars 3aaun Ha MpUMEHEHNE 3aKOHA
['yka 1715t pacuera pacTsbDKEHHs] M COKaThs CTEPIKHEH.

2.4.

N3mepenue
kodhduirieHTa
IIOBEPXHOCTHOTO
HaTSDKCHUS
METO/IOM OTpbIBA
(IpaKkTUKyM)

[ToBepXHOCTHOE HATSKEHHE.
KoaddurmenT noBepxHOCTHOTO
HaTspKeHus1. Cuiia TOBEPXHOCTHOTO
HaTsDKeHus. Kanmmnspasie
siBlICHMS. JlaBieHMe Mmon
HUCKPUBIICHHON TTOBEPXHOCTHIO
x)unkoctu. opmyina Jlamnaca.

OnepupoBaTh MOHATUAMU: IOBEPXHOCTHOE HATSKEHUE,
KO3 (PUITMEHT MOBEPXHOCTHOTO HATSXKEHUS,
KaMWUISIpHBIC SABJICHUS. Y METh 3aITUCHIBATH (POPMYITY
JUTSL CHUTBI TIOBEPXHOCTHOTO HATSDKCHUS, (PopMyITy
Jlanmaca fiy1st ompeeeHus TaBICHUS IO
HMCKPUBIICHHON TTOBEPXHOCTBIO KUIKOCTH, COOMPATH
AKCIIEPUMEHTATILHYIO YCTAaHOBKY. [IpUBOIUTE IpHMEpHI
MMOBEPXHOCTHBIX SIBIICHUN 1 KAMMLISIPHBIX SBJICHUH.
[IpuMeHSATh METOI OTPHIBA PAMKH OT TIOBEPXHOCTH
KUIKOCTH JIJIs1 U3MEpeHus Kodpduimenra
MOBEPXHOCTHOTO HATsDKEHUS kuikocTu. McciaenoBarh
3aBUCUMOCTH BEJIMUUHBI CUJIbI, HEOOXOIUMOM J1JIs
OTpBhIBa OT MOBEPXHOCTHU BOJIBI TPOBOJIOYHOMN PaMKH, OT
ee epuMeTpa M UHTEPIPETUPOBATH PE3YIbTAThI
MPOBENCHHBIX U3MepeHuit. Onpenensite KodhGuireHTt
MOBEPXHOCTHOTO HATSHKEHUS JKUJIKOCTHU TI0 pe3yJibTaTaM
MIPOBE/ICHHBIX M3MEPEHUH, OIICHUBATh A0COIOTHYIO |
OTHOCHTEJIBHYIO TIOTPEITHOCTh N3MEPEHHON BEJTNUMHBI.
Hcnonp30BaTh pblyar 1isi CO34aHUsS CUIIbI 3aJaHHOMU
BeJMYMHBL. PemaTe 3a/1aun Ha MpUMEHEHHE (POPMYITBI




TSI CHUTBI TIOBEPXHOCTHOTO HATSDKCHUSI ¥ (POPMYJTBI
Jlamraca.

2.5.1.

Onpenenenue
TOYKHU POCHI
(TIpaKTUKYM)

OmnpeneneHne TOYKU POCHI
(IpakTUKyM) HACBIIIIEHHOTO Tapa.
BnaxxnocTs Bo3ayxa. AGcotoTHas
Y OTHOCUTEJIbHAS BIIAKHOCTb.

OnepupoBatTh MOHATUSIMU: HACBIILICHHBINA U
HEHACHIIICHHBIN TIap, BIAXKHOCTh BO3yXa, a0COTIOTHAS
1 OTHOCHUTEIbHAS BIAXKHOCTL. Y METh KaUueCTBEHHO
OIMMCBIBATh 3aBUCUMOCTD INIOTHOCTH U JIaBJICHUS
HaCBIIIIEHHOTO Mapa. BiaxxHocTh Bo3yxa. AGCOII0THAS
1 OTHOCHTEIbHAS BIAXKHOCTD

HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3ABUCUMOCTb
OT 00beMa HACBIIIEHHOTO Tapa, coOupaTh
AKCIIEPUMEHTAIBHYIO YCTaHOBKY. [IpuBOANTH IpuMEpHI
HACBIIICHHOTO W HEHACBIIIEHHOTO napa. Mccinenosarte
MPOLIECC BBIMIAJICHUS POCHI ITPU MOHMKEHUN
TEMITIEPATyPhI BIIAXKHOTO BO3yXa W MHTEPIPETUPOBATH
MOJyYEHHBIE Pe3yJIbTaThl. ONpeneisiTh Mo MOTy4YEHHBIM
AKCIIEPUMEHTAIIBHBIM JAHHBIM TEMIIEPATYPY TOUKY
POCBI, U 3aTEM, C TTOMOIIbIO TaOIUIbI 3aBUCUMOCTH
JTABJICHUS HACBHIIIEHHOTO 1apa BOJIbI OT TEMIIEPATYPHI,
OTHOCHUTEJIbHYIO BIIAXKHOCTh BO3/lyXa, a TAKXKe
a0COJIFOTHBIE M OTHOCHUTEIIHHBIC MOTPEITHOCTH ATHX
BesuuH. Mcnonb3oBaTe TepMometp. Pemars 3agaum Ha
BBIYHMCJICHHE a0COIIOTHOM M OTHOCHTEIBHOM BJIAYKHOCTH.

2.5.2.

3HAKOMCTBO C
IIEKTPUYECKUM
KOHJICHCATOPOM
(IpaKTUKyM)

DNEeKTpUYECKUM 3apsi.
DIIEKTPUUYECKOE TOJIE.
HanpskeHHOCTh ¥ oTeHI A
AJIEKTPUYECKOTO NoJisl. Pa3HOCTH
MOTEHIMAJIOB U HAIIPSIKEHUE.
H3mepenue HanpsHKEeHUS.

OnepupoBatTh MOHATUSMU: SJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TOJIE, HANIPSHKEHHOCTh Y TOTEHIINA
AJIEKTPUYECKOTO MOJIs, PA3HOCTh MOTEHIIUAIOB U
HaNpsHKEHUE, KOHJIEHCATOP, JIEKTPOEMKOCTh
KOHJEHCATOpA. Y METh BBIUUCIIATH 3aps]l KOHJIECHCATOpa
10 €ro AJEKTPOEMKOCTH W HANPSIKEHUIO, IPUMEHSTh




Boasrmerp. Konaencarop.
DNEeKTPOEMKOCTh KOHAEHCATOPa.
[TapaiutennbHOE M
IIOCJIEA0BATEIBLHOE COCTMHEHNE
KOHJICHCATOPOB.

(bopMyIIBI 7151 pacueTa JIEKTPOEMKOCTH TIPH
MOCJIEIOBATEILHOM W MapajuieIbHOM COCTMHEHUN
KOHJICHCATOPOB, COOMPATh AIICKTPUUECKYIO IIETIb.
[IpuBOANTH pUMEPHI NOCIEAOBATEIBHOTO U
MApAJLIEITIBHOTO COEIMHEHUS KOHJICHCATOPOB.
HccnenoBath 3aBUCUMOCTD HANPSIAKEHUS Ha
KOHJIEHCATOPE OT €ro AJIEKTPOEMKOCTH M
MHTEPIPETUPOBATH PE3YIBTATHI ATOTO SKCIICPUMEHTA.
OnpenensaTe OTHOUICHUE AIEKTPUIECKUX EMKOCTEN JIBYX
KOHJICHCATOPOB 110 U3MEPEHHBIM 3HAYCHUSM
HaIpsDKCHUS Ha HUX, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH U3MEPSIEMBIX BEJIIMYHH.
Hcnonb3oBaTk BosbT™METp. Pematek 3agaun Ha
COCJIMHEHUE KOHJICHCATOPOB.

3. DIIEKTPOIMHAMHUKA

3.1.

N3yuenune
nporuecca
pa3psiaku
KOH/IeHCaTopa
(TIpaKTUKYM)

DIIEKTPUYECKHAN 3aps.
DIIEKTpUUECKOE TOJIE.
HanpskeHHOCTh M TOTEHIMAN
ANEKTpUUYECKOro noiist. Pa3HOCTH
MOTEHIMaIoB U HanpsbkeHue. DJ1C
HUCTOYHUKA TOKa. M3mepenue
HanpspkeHus. BoibTmerp.
Konnencarop. DJIeKTpOEMKOCTb
KOHJIEHCATOpa. DIEKTPUUYECKOE
conpoTuBiieHUE. 3akoH OMa 11714
MOJIHOM (3aMKHYTOM)
DJIEKTPUYECKOM LIETIN.
KonpeHcaTop B 11enu NOCTOSTHHOTO

OneprpoBaTh NOHATUAMH: JJICKTPUUIECKAN 3aps,
AIEKTPUUYECKOE MOJIE, HANIPSYKEHHOCTh U OTEHIUA
ANEKTPUUYECKOTO TOJISI, Pa3HOCTh MOTEHIIUATIOB U
Hanpsokenne, I/[C ucrouHuka Toka, KOHJIEHCATOP,
AIIEKTPOEMKOCTh KOHJIEHCATOPA,

AIIEKTPUUECKOE COMPOTUBIICHUE. Y METh (hOPMYITUPOBATH
3akoH Oma [ MOJHOM (3aMKHYTOM) 3JIEKTPUUECKON
LETIH, BBIYUCIIATH 3apsij KOHIAEHCATOpa MO €ro
ANEKTPOEMKOCTH W HaAINpPsKEHUI0, COOUpaTh
ANEKTPUUYECKYIO 11eTb. [[pUBOAUTE IpUMEpPHI TOBEACHUS
KOHJIEHCATOpa, BKIIFOYEHHOTO B LIeMb MOCTOSHHOTO TOKA.
DopMyIHpPOBATH TUNOTE3Y O XapaKTepe 3aBUCUMOCTH
CWJIbl TOKA OT BPEMEHH IPH pa3psiike KOHAeHcaTopa




TOKaA.

yepe3 pesuctop. Ctpouts rpaduk 3aBUCUMOCTH CHITBI
TOKa OT BPEMEHH IPH paspsaKe KOHIEHCATOpa Yepe3
pesuctop. [IpuMeHsaTh nMpaBuiia MOCTPOSHUS TpaPuKOB
3aBUCUMOCTEH (PU3MUECKHUX BEITWYNH APYT OT ApyTa.
HccnenoBath 3aBUCUMOCTD CHJIBI TOKA OT BPEMEHH IPH
pas3psiike KOHJIEHCATOpa Yepe3 pe3ucTop |
UHTEPHPETUPOBATH ATY 3aBUCUMOCTH. OnpeensiTh
DIIEKTPOEMKOCTh KOHICHCATOPa, BBIpAXKas ee yepes
YIJIOBOM KO3 (HUIIMEHT KacaTeIbHOM K rpaduKy
3aBUCUMOCTH CHJIbI TOKA Pa3psAJIKU KOHJIEHCATOpa OT
BPEMEHHU, OIICHUBATh A0COJIOTHYIO W OTHOCUTEIHHYIO
MOTPENTHOCTD AIEKTPOEMKOCTH. M croap30BaTh
BOJIBTMETP U CEKyHIOMEp. Y CTaHABIUBAThH
B3aMMOCBsI3H. PemaTe kauecTBeHHBIC 3a/1a4U O
KOHJICHCATOPAaX, BKIIOUYEHHBIX B IIETIh MIOCTOSTHHOTO TOKA

3.2.

Onpenenenue
YIEIBHOTO
COIPOTHUBJICHUS
Marepuaia
MIPOBOJIOKU
(TIpaKTUKYM)

Cwuia Toka. Hanpsokenue. 3akoH
Owma 1151 ydacTka IeMH.

9J’I€KTpI/I‘-IeCKOG COIIPOTHUBJICHHUC.

Cuia Toka. Hanpsixenue. 3akoH
Owma a1 ydacTka IerH.

9J’I€KTpI/I‘-IeCKOG COIIPOTHUBJICHUC.

OnepupoBaTh NOHATUSIMU: CHUJIA TOKA, HAIPSKEHUE,
JIEKTPUYECKOE CONIPOTUBIICHUE, YACIBHOE
COMPOTHUBJICHUE BENIECTBA. Y METh (POPMYJIMPOBATH
3akoH Oma JIJIs yyacTKa eI , 3aMiChIBaTh POPMYITy
JUIA 3aBUCUMOCTHU COIIPOTUBIIEHUSA OJJHOPOIHOTO
MIPOBOJAHHUKA OT €0 JUIMHBI U IUIOIIAAX IONIEPEYHOTO
CEUCHHMSI, COOUPATH DIEKTPUUECKYIO 1ieTib. [[puBOAUTH
IIPUMEPBHI BELLECTB C Pa3JIMYHBIM YICIbHBIM
COnpoTUBIICHUEM. [[pUMEHATH METO U3MEPEHHST MAJIBIX
AJIEKTPUYECKUX COINPOTUBIIEHUM. MccnenoBarh
3aBUCUMOCTb HaNPSKEHUS MEXKIY KOHIIAMH OTpE3Ka
MPOBOJIOKH OT JJIMHBI 3TOTO OTPE3Ka U
MHTEPIPETUPOBATH PE3YJIBTATHI MPOBEIECHHBIX




MU3MEPEHUIN, BBIYUCTSATD AJIEKTPUUECKOE COMPOTUBIICHUE
OTpe3Ka MPOBOJIOKU 110 U3MEPEHHBIM 3HAUCHUSIM CHJIbI
TOKa U HanpsbkeHus. OnpenensTh y1eIbHOoe
CONPOTHUBJICHUE MaTepHralia MPOBOJIOKHU MO U3BECTHHIM
JUTUHE, UaMETPy U COMPOTUBIICHUIO, OIIEHUBATh
a0COJIIOTHYIO ¥ OTHOCUTEJIBHYIO OTPEIIHOCTh
YAEIBHOTO CONPOTUBIIEHHUA. MICIIONIb30BaTh MyJIbTUMETP
B peXMMax BOJBTMETPA U aMIIEpMETPa, JIMHEUKY,
MuKkpometp. Pemats 3a1aun Ha 3akoH OMa ISl yyacTka
LT 1 Ha 3aBUCUMOCTb COITPOTUBJIEHUS OTPE3Ka
IIPOBOJIOKU OT €r0 XapaKTEPUCTHK.

3.3.

N3mepenne
BOJIBT-aMIIEPHOU
XapaKTEPUCTUKU
ITOJTYTIPOBOJHUK
OBOI'0 IHOAA
(IpaKkTUKyM)

[TonynpoBoauuku. CoOCTBEHHass U
MpUMECHasi TPOBOJAUMOCTh
MOJynpOBOAHUKOB. CBOMCTBA p-N-
nepexopa. [lomynmpoBOIHUKOBBIN

IO,

OrnepupoBatTh MOHITUSMHU: MOJTYITPOBOIHUK,
COOCTBEHHAsI W MPUMECHas MPOBOJUMOCTb, P-N-
nepexo/i, MOIYNPOBOIHUKOBBIN A0, ¥YMETh OOBSICHSTH
MPUPOIy COOCTBEHHON U MPUMECHOUM MPOBOUMOCTH,
CBOICTBA p-N-miepexoja, MPUHILIMUI JCUCTBUS
MOJIyITPOBOJHUKOBOIO IM0/1a, €ro (DyHKIIMOHUPOBAHUE
IIPU BKJIFOYEHUHU B DJIEKTPUYECKYIO LIEMb TOCTOSIHHOTO
TOKa B MPSIMOM ¥ B OOpaTHOM HarpaBlieHUH, COOUPaTh
ANEKTPUUYECKYIO LIETb, YUTATh MAPKUPOBKY
MOJIYTIPOBOJHUKOBOTO Auojaa. [[puBoauTs IpUMEpHI
MCIIOJIb30BaHUs MOJYNIPOBOJIHUKOBOTO JUOAa B
ANeKTpuUYecKuX Hemnsix. opMyaupoBaTh TUIIOTE3Y O
XapakTepe 3aBUCUMOCTH CUJIbI TOKA, TEKYLIErO Yepe3
MOJYITPOBOJHUKOBBIA IO/, OT MOJAHHOTO HA HETO
HanpsokeHusi. CTpOUTh SIKCIEPUMEHTAIIBHO BOJIBT-
amnepHyto xapakrepuctuky (BAX)
MTOJIYTIPOBOJHUKOBOTO JMOJA MPH €0 BKJIKYEHUH B




AIEKTPUYECKYIO LIETb IIOCTOSHHOTO TOKA B IPSIMOM U B
oOpaTtHOM HampaBieHuH. [IpuMeHsTh npaBuia
MOCTPOEHUS TPa(PUKOB 3aBUCUMOCTEHN (PU3NIECKHUX
BEJIMYUH JIpyT OoT Apyra. UccneqoBate BAX
ITOJIYTIPOBOJHUKOBOTO JUO/A, BKIIFOUEHHOT'O B LIETIb
MOCTOSIHHOT'O TOKa B MPSIMOM U B 0OpaTHOM
HaIlpaBJICHUU W UHTEPIPETUPOBATH 3Ty 3aBUCUMOCTb.
OnpenensiTe 3IEKTPUIECKOE COMIPOTUBIICHHE
MOJIYTIPOBOJHUKOBOTO AUO/A MPH TAHHOM 3HAYE€HUU
HaNpsDKEHUs, OLEHUBATh a0COIIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEIIHOCTh 3TOH pu3ndeckon
BEJINYMHBL. VICIIoap30BaTh BOJIBTMETP, aMIIEPMETP,
IIEPEMEHHBIN PE3UCTOP, MAKETHYIO IUIATY,
ITOJTYTIPOBOJHUKOBBIN AM01. Pemars 3a1aun Ha nenu
ITOCTOSTHHOTO TOKA MPH HAINYHWH B HUX UJICATBHOTO
JIAOJA.




11 KJIACC

HanmenoBanne
pa3zIesoB U TEM
KonungectBo IIporpammHOE cozepkaHue
Ne n/m y4eOHOTO HACOR XapakTepucTrKa IeATeIbHOCTH 00yUYaroInuXCs
npeaMeTa

1. DnekTpoamHaMuKa

1.1. Ouenka 2 MarunutHoe none. Bekrop OnepupoBaTh NOHATUSMH: MArHUTHOE MOJIE, BEKTOP
BEJINYUHBI MarHuTHOW MHIyKUUU. [[pyHIMN | MArHUTHON MHAYKLMH, TUHUWM MarHUTHOW MHIYKLHUU.
TOPU30HTAJIBLHOM CYNEPIO3ULIMA MATHUTHBIX MTOJIEH. | YMeTh (popMyIMpOBaTh NPUHIIUI CYIIEPIO3ULIUN
COCTAaBJISIIOLIEH JIuHUM MarHUTHOW MHIYKUHUU. MarHUTHBIX NOJIEW, N300paKaTh TUHUU UHAYKIIUU
MarHuTHOM MarauTHoe 1osie KaTyIIKH ¢ MAarHUTHOTO MOJIsl KATYUIKK ¢ TOKOM, COOMPAThH
WHIYKUIWA TOKOM. AKCIIEPUMEHTAJIbHYIO YCTaHOBKY. [IpUBOIUTE IpUMEPHI
MarHUTHOTO HIPUPOJIHBIX OOBEKTOB U TEXHUUECKUX YCTPOMUCTB,
noJist 3eMIIH ABJISIFOLIUXCSI HCTOYHUKAMHU ITIOCTOSIHHOTO MArHUTHOTO
(mpakTUKyM) noJist. [IpuMeHATh NPUHIUIT CYNIEPIIO3UIIMA MAarHATHBIX

nosner. MccnenoBars MpOCTPaHCTBEHHYH) OPUEHTALIUEO
BEKTOpAa UHAYKLMA MATHUTHOTO T10JIs, CO31aBaeMOro Ha
OCH COJICHOW/IA IIPU CYNIEPIIO3ULIMY MArHUTHOTO I10JIs
3eMJIM 1 MarHUTHOTO TOJISL COJIEHOM/A, B 3aBUCUMOCTH
OT CWJIBI TOKA B BUTKaX COJIEHOMJA W MHTEPIPETUPOBATH
ITOJTyYEHHBIE PE3YyAbTaThl. ONpeaensaTh 10 pe3yiabTaTaM
ITPOBEJAECHHOI0 3KCIIEPUMEHTA MO1YJIb TOPU30HTAIBHOM
COCTABJIAIOIIEN BEKTOPA MAarHUTHON MHIYKIIUH
MarHUTHOTO MOJIsl 3eMJIM, OLIEHUBATh a0COJIIOTHYIO U
OTHOCUTEJIbHYIO OTPEIIHOCTh U3MEPEHHOM (hU3UUECKOM
BEJINYMHBL. crionp30BaTh KOMIIAc, COJICHOU,
nabopaTopHbIil OJI0K TUTaHUs, TpaHcnopTup. PemaTh




3a7]a4M HA MPUMEHEHUE MMPUHIIUIIA CYTIEPTIO3ULIUN
MAardyuTHBIX ITOJIEH.

1.2.

N3mepenune
3aBHCUMOCTH
BEJINYMHBI
MarHUTHOU
UHIYKIHAH
MarHuTHOTO
MIOJIs1 MATHUTA OT
pacCcTOAHUS
(TIpaKTUKYM)

MaruautHoe none. Bextop
MAarHUTHOW UHAYKUHH. JIMHUN
MarHuTHOM UHAYKIMHA. MarHuTHoe
M0JIe MOCTOSSHHOI'O MarHuTa.

OnepupoBatTh MOHITUSIMUA: MAarHUTHOE T0JIE€, BEKTOP
MAarHUTHOW UHAYKIWH, JIMHUA MAarHUTHOW UHIYKIIUU.
YMeTh n300pakarb TUHUU UHAYKIIUA MAarHUTHOTO TOJIS
MOCTOSIHHOT'O MarHuTa, COOMPaTh SKCIEPUMEHTAIBHYIO
yCTaHOBKY. [I[puBOIUTE IpUMEPHI TPUPOAHBIX OOBEKTOB
Y TEXHUYECKUX YCTPOMCTB, SBISIOIINXCS HCTOUHUKAMHU
MOCTOSTHHOI'O MarHUTHOTO ToJist. [IpumensTs cmapTdhoH
C MPElyCTaHOBJIICHHBIM MTPOTPAMMHBIM 00ECIICYCHHEM
JUISL U3MEPEHUS BEJIMYMHBI MArHUTHOTO TT0JIS, ITpaBuia
MOCTPOCHUS TPAPUKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH JPYT OT apyra. MccienoBaTs 3aBUCUMOCTh
BEJIMYMHBI MATHUTHOM MHIYKIUA MAarHUTHOTO TTOJIS
MOCTOSIHHOTO MarHuTa Ha €ro MpoJ0JIbHOU OCH
CUMMETPUH OT PACCTOSIHUSI MEXKy EHTPOM MAarHurta u
TOYKOM M3MEPEHUN W MHTEPIPETUPOBATH IMOJTyUECHHBIE
pe3ynbTaThl. CTPOUTH SKCIIEPUMEHTAIBHO TpaduK
3aBUCUMOCTH MOAYJISI MArHUTHON MHIYKIUU
MAarHMTHOIO MOJISI TOCTOSSHHOTO MarHuTa Ha €ro
MIPOJOJILHOM OC CUMMETPHUHU OT PACCTOSHUS MEXKIY
[EHTPOM MarHuTa U TOYKON U3MEpEeHU (C ydeToM
a0COJIOTHBIX MOTPEITHOCTEH U3MEPEHHBIX (PU3UUECKUX
Benu4uH). Mcrnonp30BaTh MUTUHAPUYECKHUN TTOCTOSTHHBIH
MAarHurT, JIMHEWKY. Pemare 3a1aun Ha IpUMEHEHUE
MIPUHITUIIA CYNIEPIO3UIIMYA MAarHUTHBIX TMTOJIEH.

1.3.

Hab6mronenue
MarHUTHOTO

Marnurtnoe niosie. Bektop
MAarHUTHOM MHAYKIUU. JINHUN

OHCpI/IpOBaTB IMOHATHUAMMU . MArHUTHOC I10JIC, BEKTOP
MarHuMTHOM WHAYKIOWH, JUHUN MarHuTHOM NMHAYKIIWU,




rucTepesnca
(IpaKkTUKyM)

MAarHATHOW MHAYKIUU. MarautHoe
I10JI€ KaTYLIKH C IIOCTOSIHHBIM
TOKOM. MaruuTHoe noJje B
BelecTBe. PeppOMArHETUKH.
MarauTHbINA TUCTEPESHC.

dbeppoMarHeTuk, MarHUTHBIA TUCTEPE3UC. Y METh
n300paxaTh TUHUN UHYKIIUA MarHUTHOTO TOJIS
KaTYIIKU C HOCTOSIHHBIM TOKOM, OOBSCHSITh SIBJICHUS
dbeppomarneTu3Ma M MarHUTHOTO THCTEPE3HCa,
coOMpaTh IKCIIEPUMEHTAIbHYI0 YCTaHOBKY. [IpuBOANTH
pUMEpPbl MaTEPUAIIOB, 00JIAJA0ITIX
dbeppoMarHuTHEIMU cBoicTBamMu. [IpumensTs cMapToH
C MPEeyCTaHOBJICHHBIM MTPOTPAMMHBIM O00ECIICYCHHEM
JUISL U3MEPEHUS BEJIMYUHBI MATHUTHOTO TI0JISA, PaBUIIa
MOCTPOEHUS IpaUKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH JIpYT OT Jpyra. MccnenoBars 3aBUCUMOCTD
BEJIMYMHBI MATHUTHOW UHIYKIIUM MarHUTHOTO MOJIsS
BOJIM3U TOPLIA KAaTYIIKH C MMOCTOSHHBIM TOKOM,
HaMOTaHHOW Ha (DepPOMATHUTHBIN CEPACYHUK, OT CHJIbI
MPOTEKAIOLIETr0 Yepe3 KaTylIKy TOKa U
MHTEPHPETUPOBATH MOJYUYECHHBIE PE3YJIbTAThl Kak
HaOJII0ICHUEe MarHUTHOTO TUcTepe3uca. CTpouTh
AKCIIEPUMEHTAILHO rpauK 3aBUCUMOCTH MOIYJIS
MAarHATHOW UHAYKIIUM MarHUTHOTO MOJI KaTyIIKUA C
(beppOMarHuTHBIM CEPJCYHHUKOM OT CHJIBI
IIPOTEKAIOILIETO Yepe3 KaTyIIKy TOKa (C y4eTOM
a0COJIOTHBIX MOTPEITHOCTEN U3MEPEHHBIX (PU3UUECKUX
BenuuuH). Mcnonap30Bath 1a00paTOPHBIN HCTOYHUK
MATAHUSL.

1.4.

N3yuenune
paboThI
3JIEKTPOJIBUTATE
J1 Y IUHAMO-

ITocTostHHBIN TOK, cUIa AMIiepa
(ee HampaBJieHHUE U MOAYJIb),
AIEKTPOJBUTATENH TOCTOSTHHOTO
TOKa, IMHAMO-MaIHa (TeHepaTop

OnepupoBatTh NOHATUSAMHU: CHIIa AMIiepa,
AJIEKTPOJBUTATENb, JUHAMO-MAIINHA. Y METh
ONpeaeNsTh MOJIYJIb W HallpaBJeHUE CUIIbI AMIiepa.
3HATh UCTOPHUIO U300PETEHUS DICKTPOJABUTATENST U




MAaIlIWHbI ITIOCTOSTHHOT'O TOKA. COBEPLICHCTBOBAHUS €r0 KOHCTPYKLHUHU, YCTPOUCTBO H

(JreKus) IIPUHLIAI IEUCTBUSA dJIEKTPOABUTATEIS IOCTOSHHOTO
TOKa W JWHAMO-MamuHbL. [IpuBoauTs IpuMeEpsI
IIPUMEHEHUS JIEKTPOABUTATENS IIOCTOSTHHOTO TOKA U
JUHaAMO-MalnHbl. OnpenesnsaTh HallpaBieHUE BPaILlCHHS
SAKOPs AJIEKTPOJABUraTENs IIPH 3aJaHHOM HaIlpaBJICHUU
IPOTEKAHUS IEKTPUUIECKOTO TOKA B OOMOTKaX CTaHUHBI.
Pemate 3a1auu 0 31EKTPOABUraTENE MOCTOSTHHOTO TOKA
U AMHAMO-MAIlIHHE.

1.5. N3yuenune [TocTosiHHBIN TOK, CHIIa AMIiepa OnepupoBarth MOHATUAMHU: CHJIa AMIIepa,

paboThI (ee HampaBJIEHUE U MOAYJIb), AIEKTPOABUTATENb, JUHAMOMAILIMHA. Y METh OIIPEACIIATh

ANEKTPOABUTATE AIEKTPOABUTATEID TOCTOSIHHOTO MOJAYJb W HANpaBJIEHUE CUJIbI AMIiepa, cCOOUpaTh

I W JUHAMO- TOKa, JMHAMO-MAIlIMHA (T€HEepaTop | SKCIEPUMEHTAIbHYIO YCTaHOBKY. [[puBOINTE IpuMeEpHI

MAaIlIMHbI MIOCTOSIHHOTO TOKA). IIPUMEHEHUS IJIEKTPOABUTATENS ITIOCTOSTHHOTO TOKA U

(IpaKkTUKyM) JVHAMO-MAaIIWHbL. [[pUMEHATh TEOPETHYECKHUE CBEACHNUS

00 3JEeKTpOABUTATENE IOCTOSTHHOIO TOKA U O AMHAMO-
MaIllUHE 711 0OBSICHEHUS IPOBOJIUMOTO IKCIIEPUMEHTA.
Hccnenosarh 1BE 3aBUCUMOCTHU: 1) CHIIBI TOKA,
BbIpabaThIBa€MOM T€HEPATOPOM, OT BEIMYMHBI MOMEHTA
CHJIBL, IPUJIOKEHHOTO K €r0 Bally; 2) BEJIMYHUHbI
HaIpsHKEHUS, TOJJAHHOTO Ha AJIEKTPOABUTATENb, OT
YacTOThI €r0 BpallleHUsT U MEXAHUYECKOM Harpy3KH €ro
BaJla W MHTEPIPETUPOBATH MOJYUEHHBIE PE3YJIbTATHI.
Hcrnonb30BaTh 3IEKTPOMOTOP, 1a00PATOPHBIM HCTOYHHUK
MUTAHUS, PEOCTAT, MYJBTUMETD.

2. KoneGanus v BOJIHBI

2.1

N3yuenune
3aBUCUMOCTH

["apmonuueckue konedbanus. Mx
KMHEMATUYECKOE, TMHAMUYECKOE U

OnepupoBatTh MOHATUSIMU: TAPMOHUYECKHUE KOJIeOaHus,
MepUOJ] M YacTOTa KoJIeOaHHW. YMETh 3alIUChIBaTh U




nepuoja
KoJieOaHu i
JIMHENKU Ha
HWJIMHIPUYECKO
1 IOBEPXHOCTHU
OT paguyca ee
KPUBU3HBI
(TpaKkTUKyM

DHEPTEeTUYECKOE OTHMCAHHE.
[Tepuon 1 gacToTa KojaeOAHMIA.
[Teprox MabIX CBOOOTHBIX
KOJICOaHMI MaTeMaTHIEeCKOTO
MasTHUKA

WHTEPHPETUPOBATh YPABHEHHE FAPMOHHYECKUX
KoJie0aHuM, MPUMEHATH 3aKOH COXPAaHEHUS DHEPTUU IS
KOJIe0aTENbHBIX MTPOIIECCOB, COOUPAThH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, OOBSICHATh POJIb
MaJIOCTH aMIUTUTY bl KoJieOanuid. [IpuBoauTh npumepsl
Kosie0aTeNbHbIX MpoeccoB. PopMyINPOBATh THIIOTE3Y
0 XapakTepe 3aBUCUMOCTHU NIEpUOa KOJIeOaHNN TUHEUKH
Ha IWIMHAPUYECKON IOBEPXHOCTH OT pajnyca ee
KpuBM3HBIL. MccienoBaTh 3aBUCUMOCTH IIEPUOJIA
KoJie0aHUM JIMHEHKU Ha LUUIUHAPUYECKON MOBEPXHOCTU
OT paauyca €€ KpUBU3HbI WU MHTEPIPETHUPOBATH
NOJIy4YEHHYI0 3aBUCUMOCTb. CTpOUTh Ipaduk
3aBUCUMOCTH MEpUOAA KOJICOaHUN JIMHEMKN Ha
UUJIMHAPUYECKON TOBEPXHOCTU OT pajnyca ee
KPUBH3HBI U JJUHEAPU30BBIBATh ATY 3aBUCUMOCTH (C
Y4ETOM a0COJIFOTHBIX MOTPEIIHOCTEN N3MEPSEMBIX
¢busnueckux BennuuH). [IpumensTs npasuiia
MOCTPOEHUS TPapUKOB 3aBUCUMOCTEN (PU3NYECKHUX
BEJIMYUH JAPYT OT Apyra. Mcronp30BaTh IMHENKY,
CEKyHIOMEp. Y CTaHaBIMBATh B3aUMOCBS3H MEXKIY
KMHEMaTUYECKUM, THHAMUYECKUM U SJHEPTreTUUECKUM
OTIMCaHWEeM rapMOHUYECKUX Kojebanui. Pemarts 3aqaumn
Ha TAPMOHUYECKUE KOJICOaHMSI.

2.2.

N3yueHune
3aBUCUMOCTH
aAMILTATY b
KOJIeOaHUU
PY>KMHHOTO

["apMonnyeckue KoaebaHusl.
AMIIIMTY1a, IEPUOJT U YacTOTa
koneOanuii. Ilonstue o
3aTyXarIIMX KOJICOaHUSIX.

OneprpoBaTh NOHATUSIMH: TAPMOHUYECKHE KOJICOaHNU I,
aMIUTUTY/1a, IEPUOJ M YaCTOTa KoJieOaHUM, 3aTyXaHHe
KoJieOaHuil. YMeTh 0OBICHATH 3aTyXaroume
KoJsie0aTeNbHbIE MPOLIECCHI C MMO3ULUI 3aKOHA
M3MEHEHUS] MEXaHUYECKOUM HEpIuM, cCOOMPAThH




MasTHHKA OT
BpEMEHU
(IpaKkTUKyM)

DKCIEPUMEHTAIIBHYIO YCTAaHOBKY. [ [puBOIMTE IprMeEphI
3aTyXarlUX KOJeOaTenbHbIX IPOLIECCOB.
@OopMyJIMPOBATH TUIIOTE3Y O XapAKTEPE 3aBUCUMOCTH
aMIUTUTY/Ibl KOJIEOAHUN PYKUHHOTO MasiTHUKA OT
BpPEMEHH MpHU Hau4uu 3atyxanus. CTpouts rpaduk
3aBHCHUMOCTH aMILTUTY/Ibl 3aTyXaIOIIUX KOJIeOaHUH
MasTHHKA BPEMEHU U JINHEAPU30BbIBATH Ty
3aBHCHUMOCTH (C y4€TOM a0COJIIOTHBIX IOTPEIIHOCTEN
U3MEpSEMBIX (PU3NYECKUX BEIUUMH). [I[puMeHsaTh
IpaBuJia HOCTPOEHUs I'pa)UKOB 3aBUCUMOCTEM
($u3NYECKUX BEJIIMYMH JIPYT OT Apyra.

HccenenoBarh 3aBUCUMOCTD aMIUIATYIbI 3aTyXaOIINUX
KOJICOaHHWI1 MasiTHUKAa OT BPEMEHH U UHTEPIPETHPOBATH
ATy 3aBUCUMOCTB. MICII0Ib30BaTh JTUHENKY U
CEKYHJIOMED.

2.3.

N3mepenne
AKTUBHOTO U
PEAKTUBHOIO
COINPOTUBIICHU
KATYIIKU
VHJYKTUBHOCTH
(TIPaKTUKYM)

[lepemeHHBIN TOK. AMIUTUTYJHOE U
JIEHCTBYIOIEE 3HAUYEHUE CUIIBI TOKA
u HanpsbkeHusi. CHHycou1albHbIN
IIepeMEHHBIN TOK. Pe3ucrtop,
KOHJICHCATOp Y KaTyIlIKa
WHIYKTUBHOCTH B LIETIH
CHUHYCOHJAJIbHOTO IIEPEMEHHOTO
TOKa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHO€ U MHyKTUBHOE)
COMPOTHUBJICHUE.

OneprpoBaTh MOHATUAMU: IIEPEMEHHBIN TOK,
aMIUTUTYAHOE W JIEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HANPSHKEHKS, CHHY COUTAIBHBIN ITIEPEMEHHBIN TOK,
AKTUBHOE, PEAKTUBHOE, EMKOCTHOE U MHIYKTUBHOE
COIIPOTHUBIICHUE. Y METh OOBSICHAThH MOBECHUE
pEe3UCTOpa, KOHAEHCATOPA U KAaTYIIKA WHIYKTUBHOCTH,
BKJIIOYEHHBIX B LIE€NIb CUHYCOUJAIBHOTO IIEPEMEHHOIO
TOKa, COOUPATh AIEKTPUUECKYIO IIeTh (ITOCIeI0BATEIHHO
COCIMHEHHBIE PE3UCTOP U KATYIIKa UHAYKTUBHOCTH,
MOJAKIIOYEHHbIE K reHepatopy). [IpuBoauts npumMepsl
IIPUMEHEHUS PEAKTUBHBIX 3JIEMEHTOB B LIETISIX
IIEPEMEHHOT0 TOKa. POPMYJIMPOBATH TUIIOTE3Y O
XapakTepe 3aBUCHMOCTH AMIUIMTY Il HANIPSDKECHMS Ha




PE3UCTOPE OT YACTOTHI MOJABAEMOI'0 HA BXOJI LIETIH
NEPEMEHHOTO HAMPSKEHHSI IIOCTOSTHHON aMILTUTY/IBI.
CtpouTts rpaduK 3aBUCUMOCTH aMILTUTY/Ibl HAMTPSKEHUS
Ha PE3UCTOPE OT YACTOTHI [TOABAEMOT0 Ha BXOJ LIEMH
MEPEMEHHOTO HANPSHKEHUS MTOCTOSTHHON aMIUTUTYIBI (C
y4€TOM a0COJIFOTHBIX NOTPEIIHOCTEN U3MEPSEMBIX
¢uznueckux BenuuuH). [lpuMensaTs npasuia
MOCTPOEHUS I'pah)UKOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH APYT OT Apyra. MccnenoBaTh 3aBUCUMOCTD
aMIUIATY1bl HATIPSDKEHUS Ha PE3UCTOPE OT YaCTOThI
110J1aBa€MOT0 Ha BXOJ1 LIENHU MIEPEMEHHOTO HANPSKEHUS
NOCTOSIHHOW aMIUIMTYAbl 1 UHTEPIPETUPOBATH
MOJIyYEHHYIO 3aBUCUMOCTb. OnpeaensaTb aKTUBHOE
COTPOTUBIICHUE KATYIIKA UHAYKTUBHOCTH (110
HU3KOYAaCTOTHOM 00acTu rpauka) U UHAYKTUBHOCTh
KaTyIIKu (MO BICOKOYACTOTHOM YacTu rpaduka).
Hcnonb30BaTh reHEPaTOp HU3KOM YacTOTHI,
ocuuiorpag uiv BOJbTMETP NEPEMEHHOTO
HanpspbkeHus. Pemiate 3a71aun Ha [eNH IEPEMEHHOTO
TOKa C pEe3UCTOPaMH, KOHJIEHCATOPaMH U KaTylIKaMu

WHJYKTUBHOCTH.
2.4.1. | Brenenue B 1 MexaHnuecKkue BOJHBI, YCIOBUS OnepupoBatTh MOHATUSIMU: MEXAHUYECKAS BOJIHA,
HKCIIEPUMEHTAb ux pacnpoctpanenus. [lonepeunsie | mepuoj, 4acToTa, CKOPOCTh PACIPOCTPAHEHUS! U JJIMHA
HYIO0 aKyCTUKY U TIpo/10JIbHBIE BOJIHEL [lepuos, BOJIHBI, OTpaXX€HHE, MIPeIOMIIEHUE, UHTephEPEHLIUS U
(;mexmms) 9acTOTa, CKOPOCTh nudpaKIus BOJIHBI, 3BYK, CKOPOCTh, TPOMKOCTbH, BHICOTA
pacnpoCTpaHEHUs U JIMHA BOJHBL. | TOHA, 00EPTOH U TEMOp 3BYKa. Y METh OOBACHSTH
OTtpaxxeHue, MpeoMIICHNE, pa3iuure MeXy MONepEeYHbIMU U TIPOIO0THHBIMU

uHTephepeHIus U audpakius BOJIHAMH. 3HATh (DOPMYJIbI, CBSI3BIBAIOIINE CKOPOCTb,




BOJIH. 3BYK KaK ME€XaHU4eCKas
BoJiHA. CKOPOCTH 3BYKA.
I'poMkocCTh 3ByKa. BeicoTa TOHA.
Ob6epronbl. TemOp 3ByKa.

IIEPUOJ, YaCTOTY U JJINHY BOJIHBI, IPOCTEUIINE METOBI
VCCIICIOBAHUS 3BYKOBBIX CUTHAJIOB. [IprBOINTH
IIPUMEPHI 3BYKOB Pa3HOM I'POMKOCTH, BEICOTBI TOHA U
TeMOpa, SIBJICHUI OTPaKEHHUs, IPEJIOMIICHUS,
uHTepdepeHu u Audpaxiuy BoaHbl. Onpeaenars Ha
CIIyX 3BYKH BBICOKMX W HU3KHX YacCTOT, TOHAJIbHBIC
3BYKHM U IIyMbl. PemaTe 3a1a4u 0 3ByKOBBIX BOJIHAX.

2.4.2.

Ocuumiorpamma
U CIIEKTP
TJIACHBIX 3BYKOB
(TIpaKTUKYM)

HepI/IOI[, qacToTa, CKOPOCTh
PaCIpOCTpaHCHUA U IJIMHA BOJIHEI.

CkopocTb 3ByKa. 'pOMKOCTH 3BYKa.

Bricora Tona. O6eptonsl. TemOp
3ByKa. CIekTp 3ByKa.

OnepupoBath MOHSATUSMU: BHICOTA TOHA, 00EPTOHBI,
TeMOp 3BYKa, CIIEKTP 3BYKa, OCUMIUIOrpaMMa. Y METh
OOBSCHATH, Kakasi ”HPOpMAaIUs COAEPIKUTCS B
ocLMJUIOTpaMMe, a Kakasl B CIIEKTpe, coOOMpaTh
DKCIEPUMEHTAIBHYIO YCTAaHOBKY. [ [puBOIMTE MprMephI
IIPUPOJIHBIX IIPOLIECCOB U TEXHUYECKUX YCTPOUCTB,
KOTOPBIE TEHEPUPYIOT TOHAJIBHBIE 3BYKH U IIyMBI, UX
OCLMJUIOTPaMM U CIIEKTPOB. [IpumeHATs 11 nomydeHus
OCLIMJUIOTPAMM U CIIEKTPOB 3BYKOB ITEPCOHATIBHBIN
KOMITBIOTEP € MUKPO(OHOM HIIK CMAapTHOH ¢
IpelyCTaHOBJICHHBIM MPOTPaMMHBIM 00€CIIEUEHHUEM.
@opMyIMpOBaTh TUIIOTE3Y O XapaKTEpPe OCLUIUIOrPaMM
Y CIIEKTPOB PA3JINYHBIX 3BYKOB. MccnenoBars
OCLIMJUIOIPAMMBI M CIIEKTPBI Pa3JIMYHBIX ITIACHBIX
3BYKOB OJIN3KHX YaCTOT W MHTEPIPETUPOBATH 3TU
OCLIMJIJIOTPaMMBI U CIIEKTpbl. OnpenensaTs 1o
OCLMJUIOPAMMaM H CIIEKTPaM aMIUIMTY/IbI 3BYKOBBIX
BOJIH, YACTOTHI UX TOHOB U OOEPTOHOB, OLICHUBATh
aOCOJIIOTHBIE M OTHOCHUTEJIbHbBIE TOTPEIIHOCTH
M3MEPEHHBIX (PU3NYECKUX BETMYUH. Y CTAHABIMBATh
B3aMMOCBSI3H MEXAY TPOMKOCTBIO 3BYKa U BUJIOM




OCLIMJIJIOTPaMMBbI; MEXK]Ty BBICOTOM TOHA (TEMOpOM
3ByKa) M BUJIOM CIIEKTpa.

2.5.1. | Crosuue Crosuast MexaHudeckasi BoiHa Kak | OnepupoBaTh NOHSITUSIMU: CTOSIYAs BOJIHA, Y3€1 U
MEXaHUYECKUE CyMMa JIBYX BOJIH, OETyIIUX B IIyYHOCTb CTOSIYE€H BOJIHBI, OCHOBHOM TOH ¥ 00EPTOH
BOJIHBI (JIKITHS) MPOTUBOIIOJIOXKHBIX HAMIPABJICHUSX. | CTOSYEH 3BYKOBOM BOJIHBI. Y METh OOBACHSTH YCIOBUS

[Tonepeunbie U MPOAOIBHBIC 00pa30BaHUsl CTOSYUX 3BYKOBBIX BOJH B Pa3JIMUHbIX
cTosture BOJHBIL. [lepuon, yactora, | pe3oHaTOpax, MPUHILUI JEHCTBUS KaMepPTOHA. 3HATh
CKOPOCTb pacnpoCTpaHEHUs U BU/JIbI TPAHUYHBIX YCIOBUHM, (OPMYITY, CBSI3bIBAIOIILYIO
JUTMHA CTOSTYEH BOJIHBI. Y3JIbl U Y4acCTOThI OCHOBHBIX TOHOB U OOEPTOHOB C JITTUHOM
My4YHOCTH. BiusiHue rpanuil pPE30HATOpa U CKOPOCTHIO 3BYyKa. [IpuBOIUTE NpuMeEphI
OJTHOMEPHOM cpezbl Ha 3BYKOBBIX P€30HATOPOB. PemaTe mpocTeinme 3a1aund o
(bopMHpPOBaHUE CTOSTYMX BOJIH. CTOSTYMX 3BYKOBBIX BOJTHAX.

Pe3oHaTOpBI ¢ OTKPBITBIMU U

3aKPBITBIMU KOHIIAMH. Y CIIOBHSI

00pa30BaHUsl CTOSTYUX 3BYKOBBIX

BOJIH B Pa3JIMYHBIX PE30HATOPAX.

OCHOBHOI1 TOH U 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI.

2.5.2. | U3yuenue OcHOBHO# TOH U 00EPTOHBI OnepupoBath MOHATUSIMU: OCHOBHOM TOH U 00EPTOHBI
CIIEKTpa 3ByKa CTOSYEH 3BYKOBOW BOJIHBI. CTOSIUEH BOJHBI, TEMOp 3BYKa, CIIEKTp 3ByKa. Y METh
JMHEUHOTO OOBSCHATDH, Kakas HH(POpMAIUs COAECPKUTCS CIIEKTPE
pe3oHaTopa 3BYKOBOW BOJIHBI, COOMPATH SKCIEPUMEHTAIILHYIO
(TIpaKkTUKyM) yCTaHOBKY. [I[pBOANTHE IPUMEPHI JIMHEWUHBIX 3BYKOBBIX

pe3oHaTopoB. [IpuMeHsTh U1l MOTy4YeHUs 3ByKOB
caMOJIeJIbHBIN aKyCTUYECKUHM pe30HaTop (MPOOUPKY,
YaCTUYHO 3aMO0JIHEHHYIO BOJIOM), a JIJIsl TOJTyYEHHUSI
CIEKTPOB 3BYKOB — IEPCOHAIIbHBII KOMIIBIOTEP C
MUKPO(GOHOM WM cMapTHOH C MPEAYCTAHOBJICHHBIM




nporpaMMHBIM obecrieueHrneM. PopMyIupoBaTh
THIIOTE3Y O XapaKTepe 3aBUCUMOCTEH 4aCTOThI
OCHOBHOTO TOHA U MEPBOT0 00EPTOHA 3BYKOBOIl BOJHBI
OT JUIUHBI pe3oHaTtopa. CTpOUTh JMHEAPU30BAHHBIC
rpaduKy 3aBUCMMOCTEH 4aCTOTHI OCHOBHOTO TOHA U
NepBOTro 00epPTOHA 3BYKOBOM BOJIHBI OT BBICOTHI
BO3JYIIIHOTO CTOJI0a B TPOOUpPKE (C yU4eTOM aOCOIFOTHBIX
MOTPENTHOCTEN U3MEPSIEMBIX (PU3UUECKUX BEJIMYMH).
[IpumeHsTh NpaBuia NOCTPOCHUS TpadrKOB
3aBHCUMOCTEH (PU3NYECKUX BETUYUH APYT OT JApyra.
HccnenoBaTh rpaduku 3aBUCUMOCTEN YaCTOTHI
OCHOBHOT'O TOHA U MEPBOr0 00EPTOHA 3BYKOBOIl BOJIHBI
OT BBICOTBI BO3JIYIITHOT'O CTOJ0a B MPOOHUPKE U
UHTEPIPETUPOBATH 3TU Tpaduku. OnpeaensTb CKOPOCTh
3ByKa B BO3JlyXe M0 rpadpukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOTO TOHA U MEPBOT0 00EPTOHA 3BYKOBOI BOJHBI
OT BBICOTBI BO3IYIIHOIO CTOJI0a B MPOOUPKE, OLIEHUBATH
aOCONIOTHYIO ¥ OTHOCHUTEIHHYIO MOTPEITHOCTh
M3MEPEHHON (hM3MUECKOUM BEIIMUUHBI.

2.6.1.

N3mepenue
roKazares
IIPEITOMIICHUS
IJIOCKOMapasuiesn
BPHOU IUIACTUHBI
(IpaKkTUKyM)

JIyu cBeta. OTpaxeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue ceera. 3aKOHbI
npesioMyieHus: cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCUTENBHBIN MOKA3aTEIb
MIPEJIOMIICHHUS.

OnepupoBaTh NOHATUSIMU: JIyd CBETa, OTPAKCHHUE CBETA,
MIPEJIOMIICHUE CBETa, a0COMIOTHBIN U OTHOCUTEIbHBIN
MOKa3aTellb MpeoMIICHU. YMeTh (OpPMYJIMPOBATH
3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA,
coOMpaTh KCIEPUMEHTAIBHYIO YCTaHOBKY. [IpuBOIUTH
MIPUMEPHI ONITUYECKUX SIBIICHUM, B KOTOPBIX
HaOJII0/IA0TCS SBJICHUS OTPAXKEHUS U MPETOMIICHUS
cBeTa. [[pruMeHATh 3aKOHBI TPEJIOMJICHUS CBETA.
CtpouTh X011 JIydeld MpHU NPEJOMJICHUU CBETA HA




MOBEPXHOCTH. M cciienoBaTh N3MEHEHUE HAIPABJIECHUS
Jqy4a CBETa, MaJaroliero Ha OOKOBYIO TOBEPXHOCTh
IJIOCKONAPaJUIEIbHOM IUIACTUHBI, B 3aBUCUMOCTH OT
yrja najeHusl ¥ HHTEPIPETUPOBATH MTOTYYCHHBIE
pe3ynbTaThl. OnpenensaTh MoKa3aTelb NPETOMIICHUS
Marepualia MI0CKONapaieIbHOW MIIACTUHBI, OLICHUBATh
a0COJIIOTHYIO ¥ OTHOCUTEJIBHYIO OTPEIIHOCTh
U3MepeHHOHN (pu3nyecKkor BeTuIuHbI. cnoib30BaTh
JA3epHYIO YKa3Ky, JIMHENKY. Pemars 3anaun Ha
IIPEIIOMJICHUE CBETA.

2.6.2.

N3mepenue
ITOKa3aTes
MIPEJOMIICHUS
MIPU3MBI 110
MUHUMAJIEHOMY
yriry
OTKJIOHEHUS
JA3epHOro Jyya
(TIpaKTUKYM)

[Ipenomnenue cBera. 3aKOHbI
MpeIoOMIICHUS CBeTa. AOCOTIOTHBIM
MOKa3aTellb MPEIOMIICHU.
OTHOCUTENBHBIN MOKA3aTEIb
npenomiienus. [lpusma.
[Ipenomnsromuii yroi mpu3Msl.

OrnepupoBaTh NOHATUSIMU: PEIIOMIICHUE CBETA,
aOCOJIIOTHBIA W OTHOCUTENbHBIN MTOKA3aTelb
MIPEJIOMIIEHUS, TPENOMIIIOIINN YTOJl IPU3MBL. Y METh
PacCUUTHIBATH MUHUMAJIBHBIN YTOJl OTKJIOHCHUS JTy4a
TPEyTOJbHON PAaBHOCTOPOHHEHN MTPU3MOM, COOMpaTh
AKCIIEPUMEHTAIIBHYIO YCTAaHOBKY. [[puBOIUTE TpUMEpHI
ONTUYECKUX MPUOOPOB, B KOTOPHIX TPUMEHSIFOTCS
MPEIOMJIIAIOIINE NpU3MbL. [IpUMEHATh 3aKOHBI
npejaomiieHus cBeta. CTPOUTH X0 JIyuel B TPEYTrOJIbHOM
PaBHOCTOPOHHEHW MPU3ME B CIIy4ae MPOU3BOJIBHOIO
HaIMpaBJICHU TaJICHUSA JIy4a U B CIIy4a€ MUHUMAJIbHOIO
yrIJja OTKJIOHEeHUs Jiy4da. MccienoBaTh 3aBUCMMOCTBD yTJIa
OTKJIOHEHUS JIy4ya TPEYTOJIbHOM PaBHOCTOPOHHEN
MPU3MOM OT HANPABJICHUS TAJAIOLIETO Jy4a U
MHTEPIPETUPOBATH MOTYUYEHHBIE PE3YJIHTATHI.
OrnpenensiTe Mo NoJIy4YEHHOMY 3HAYEHUIO
MHUHHUMAJIBHOTO YIJIa OTKJIOHEHHUS JIyda TPEYTOJIbHON
PAaBHOCTOPOHHEUN MTPU3MOM MTOKA3aTEIb ITPEITOMIICHHUS




MaTepuasa MpU3Mbl, OLEHUBATh A0CONIIOTHYIO H
OTHOCHUTENBHYIO MOTPEITHOCTh U3MEPEHHON (PU3UYECKOM
BEJINYMHBL. VCrIonp30BaTh NpU3My, JA3€PHYIO YKa3Ky,
TPAHCIIOPTHUD.

Pewmars 3a1a4u 0 NPEIOMIIEHUH JIy4Yel B IPU3MaX

2.7.1. | [Ipumenenue [TonHOE BHYTpEHHEE OTpPaKEHHE. OnepupoBath MOHATUAMHU: TIOJTHOE BHYTPEHHEE
s dexra [IpenenbHbIN yroJ MOJIHOTO OTpa)x€Hue, NPeIeIbHBIN YroJl MOJHOTO BHYTPEHHETO
MOJIHOTO BHYTPEHHETO OTPaKEHHUSI. oTpaxeHusi. YMeTh (OpMyIUPOBATH YCIOBHE
BHYTPEHHETO BO3HMKHOBEHUS [TOJIHOTO BHYTPEHHETO OTPAXKEHUS.
OTpaXEHUsI B 3HaTh GOpMYITy, CBA3BIBAIOLYIO YTOJI ITOJIHOTO
U3MEPEHUSIX BHYTPEHHETO OTPaXEHUsI C aOCOIIOTHBIMU
(Jtexms) noKasaTessiMH npejomiieHus cped. [IpuBoauth

MIPUMEPHI TPUPOIHBIX SBJICHUN M TEXHUYECKHUX
YCTPOMCTB, B KOTOPBIX HAOII0Aa€TCs (IPUMEHSETCS)
SIBJICHUE TIOJTHOTO BHYTPEHHETO OTpakeHus. Pemartp
3aJ]a4M Ha TIOJTHOE BHYTPEHHEE OTPaKEeHHUE.

2.7.2. | 3mepenue [TonHOE BHYTpPEHHEE OTPAKECHHUE. OnepupoBaTh NOHATUSIMU: PEIOMIICHUE CBETA,
IIOKa3aTelIst IIpenenbHbIN Yol MOJHOrO aOCOJIOTHBIN M OTHOCUTENIbHBIN MTOKA3aTelNb
IPEJIOMIICHUS BHYTPEHHETO OTPaKCHHUSI. MIPEJIOMJICHUS, TIPETTOMIISIFOIITUI YTOJI TPU3MBI, TIOJTHOE
IPU3MBI C BHYTpPEHHEE OTpaKeHHE, MPEACIbHBINA YTOJ MOJTHOTO
OMOIIbIO BHYTPEHHETO OTPaKEHUS. Y METh PaCCUUTHIBAThH YTOJI
HAOJTIOICHUSI MOJIHOTO BHYTPEHHETO OTPaXKEHUsI, COOUpaTh
yTJia TIOJIHOTO AKCIIEPUMEHTAILHYI0 YCTaHOBKY. [IpUBOIUTE IpUMEPHI
BHYTPCHHETO ONTHYECKUX MPUOOPOB, B KOTOPHIX MPUMEHSIIOTCS
OTpaKEHUS MPETOMIISIONINE TIPU3MBI M UCTIONIb3YETCS SIBJICHHUE
(TIpaKTUKyM) MOJTHOTO BHYTPEHHETO OTpaxkeHus. CTPOUTH X0/ Jiyda B

TPEYTOJBbHOM MPU3ME C YUETOM BO3MOMKHOTO MTOJTHOTO
BHYTPEHHETO OTPaKE€HHUs J1yya. [ [puMeHsITh 3aKOHBI




npesnoMieHus ceera. Mccnenosate ycioBus, npu
KOTOPBIX MOYXHO HAOJII0JaTh NOJIHOE BHYTPEHHEE
OTpa)KE€HUE JIy4a, UIYIIEro B TPEYTOJIbHOU MpU3ME H
WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIHTATHI.
Onpenensats Mokas3aTelsb MPEIOMIICHN MaTepuaia
MIPU3MBI 110 U3MEPEHHBIM [TapaMeTPaM, MPU KOTOPBIX
HayMHAET HAOJI0/1aThCA MOJTHOE BHYTPEHHEE OTPaKeHHE
Jy4a B MIPU3MeE, OIICHUBATh a0COJIIOTHYIO U
OTHOCUTEJIBHYIO OTPEIIHOCTh U3MEPEHHOMN (hHU3MUECKOM
BEJIMYMHBIL. MICMIOIB30BaTh MPU3MY, JTA3EPHYIO YKa3KY,
JUHEWKY. PemaTe 3a1a4n 0 MOJIHOM BHYTPEHHEM
OTPAKEHUHM JIyUeH B MPU3MaX.

2.8.

IIpoBepka
(bopMy bl
TOHKOM JIMH3BI C
TTOMOIIIBIO
MeTozaa
napasiakca,
IPUMEHEHHOTO
TUTS
onpeeIeHus
TIOJIOKECHUS
M300paKeHUsI
(TIPaKTUKYM)

Colupatomue 1uH3bl. ToOHKas
nuH3a. DOKYyCHOE PacCTOSIHUE U
ONTHYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUS TOHKOM cpepruueckoi
JIMH3BI OT €€ TEOMETPUU U
OTHOCUTEJIBHOI'O MOKa3aTes
npesoMiieHus1. PopMyra TOHKON
JIMH3BL. Y BEIMYEHHE, JaBaEMOE
nuH30M. [Tapamnakc.

OneprpoBaTh NOHATUSAMH: JINH3a, TOHKAS JINH3A,
coOuparolas J1uH3a, TJIaBHAs U MOOOYHAss ONTHYECKas
och, hokyc, (HOKyCcCHOE paccTosHue, PoKaTbHAS
IJIOCKOCTbh, ONTUYECKAS CUJIA, IIOTIEPEYHOE YBEIINYEHNUE,
napajuiakc. YMeTb 0ObSICHATh CYIIHOCTh NapaJijakca,
3aMuChIBaTh POPMYJTY, BEIPaXKaIOUIyt0 3aBUCUMOCTh
(hOKYCHOT'O pacCTOSIHUSI TOHKOH C(PeprIecKOi JTMH3BI OT
€€ TEOMETPUU U OTHOCHUTEJIBHOI'O IIOKA3aTeNs
IpeoOMJICHUS, a TakKe GOpMYITy TOHKOM JTMH3BI,
coOUpaTh FIKCIIEPUMEHTATIBbHYIO YCTaHOBKY. [IprBOINTE
IpUMEpHI Napajljiakca, ONTHYECKUX IpUOOpOB, B
KOTOPBIX MPUMEHSIOTCS COOUPAIOIINE JTUH3BL.
[Ipumenste popmyiry TOHKOU JUH3BI. CTPOUTH X011
Pa3JIMYHBIX JIydeld B TOHKOM COOMparoIiei JInH3e.
HccnenoBath BO3MOKHOCT TpUMeHEHUs 3 dexTa
MapajulaKkca JJisl ONpPENeSICHHs] TIOJIOKEHHUS




M300paKEeHHSI HCTOYHUKA CBETa C MaJlOi CBETHMOCTHIO,
MOJIYYCHHOTO C ITOMOIIBIO COOMPAIOIIEH JIMH3BI U
WHTEPIPETUPOBATH TOJTYICHHBIC PE3YIBTATHI.
Omnpenensats POKyCHOE pacCTOSHUE COOMPAIOTICH JTUH3BI
Ha OCHOBAHHH PE3YJIbTAaTOB KCIIEPUMEHTOB 10
HaAOII0/ICHUIO TTapaJuIakca U300paKEeHUS TOYCUHOTO
WCTOYHUKA CBETA, OIICHUBATH a0CONIIOTHYIO H
OTHOCHTEIHHYIO TIOTPEITHOCTh U3MEPEHHON (hU3UUYECKOM
BeJIMYMHBI. VICIONIb30BaTh COOMPATOIIYIO JTHH3Y,
ONTUYECKYIO CKaMblo. Pemiateh 3a1aun Ha TOHKUE
cOOMpArONTHe JTUH3HI.

2.9.

N3mepenne
dboKyCcHOro
pacCTOsHUS
pacceuBaroei
JIVH3BI
(IpaKkTUKyM)

PaccenBaronmue nmuna3pl. ToHKas
nrH3a. DOKYyCHOE PacCTOSIHUE U
ONTUYECKAas CHJIa TOHKOU JIMH3HI.
®opmyJsia TOHKOW JTMH3BL. XOJ
Jy4a, MPOIIEAIIETO JIUH3Y MO0/
MPOU3BOJIBHBIM YTJIOM K €€
IJIABHOW ONTUYECKOMN OCH.
[TocTpoenune n300pa>keHU TOUKU
U OTpe3Ka MPsIMOU B COOMPAIOIITNX
Y PacCerBAlOIIUX JUH3aX U UX
CUCTEMAX.

OnepupoBaTh NOHATUSAMH: JINH3A, TOHKAS JINH3A,
paccenBaroast JIMH3a, MHUMBIM UICTOYHHK CBETA,
MHHMOE U300pakeHre. Y METh 3aMHUChIBATH (POPMYITY
TOHKOW JIMH3BI IS CIIy4asl pACCEUBAIOIIEH JIUH3bIL,
coOHpaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, MOIY4YaTh
JEUCTBUTENILHOE U300paKEHUE B PaCCEUBAIOILIEH JTMH3E
yTEeM CO3JaHMs C TOMOUIbIO COOMPAIOILEH JINH3bI
MHHUMOI'0 UCTOYHUKA JUIS1 PACCEUBAIOLLEH JIMH3HI.
[IpuBOANTH MPUMEPHI ONITUYECKUX PUOOPOB, B
KOTOPBIX ITPUMEHSIOTCS pACCEUBAIOIINE JIMH3bI U
cucteMsbl uH3. [I[puMeHsaTh GopMyITy TOHKOM JIMH3BI
cily4as pacceuBarolieil IMH3bl. CTPOUTH X0/ Pa3IMYHbIX
Jyded B TOHKOM pacceuBaroliei JInH3e, n300paxeHue
TOYKHU U OTpe3Ka NpsIMOM B COOMpPAIOIINX U
paccenBarolINX JUH3aX U UX cucremax. Mccnenosars
XOJl Ty4el uepe3 pacCerBAONIYIO JIMH3Y, a TaKXKE B
CHUCTEMeE, COCTOsIIEeH W3 coOMparoIel U paccenBarolen




JIMH3 TIPU UX Pa3TUIHOM B3aUMHOM PACTIOJIOKEHUU U
WHTEPIPETUPOBATH TOJTYICHHBIC PE3YIbTATHI.
Onpenensite POKYCHOE pacCTOSIHUE pacCeUBAIONIEH
JIMH3BI HA OCHOBAHHUH PE3YJIHTAaTOB KCIIEPUMEHTOB TIO:
1) HaGMrOACHUIO JEHCTBUTEIHLHOTO N300paKEHNS,
JTaBa€MOTO PaCCEHBAIOIICH JTMH30M; 2) HAOIOICHUIO
PacXOo/ISIIErocsi CBETOBOTO MydYka, 00pa30BaHHOTO
paccenBaroIIeii JTMH30M; OIICHUBATh A0COTIOTHYIO U
OTHOCHTEIFHYIO TIOTPEITHOCTh U3MEPEHHON (hU3UYECKOM
BeNMYUHBIL. Vcrionbp30BaTh COOMPAIOIIYI0 U
PacCEUBAIOIIYIO JIMH3Y, ONITHYECKYI0 CKaMblo. Pemiarh
3aJlayu Ha TOHKUE PACCEUBAIOIIUE JIMH3BI.

2.10.

Onpenenenue
JUTMHBI BOJTHBI
JIA3€pHOTO
W3JTYyUYEHUSI C
ITOMOIIILIO
cxeMsl FOnra
(TIpaKTUKYM)

WNuTtepdepenius caera.
KorepeHTHbIE HCTOYHUKH.
VcioBusa HaOIIO e HUSA
MaKCHMYMOB 1 MUHUMYMOB B
UHTEeP(PEPEHIIMOHHON KapTUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB
[Ipumepsl KITacCUYECKUX
UHTEPPEPEHITMOHHBIX CXEM.

OnepupoBath MOHIATUSAMU: UHTEPhEPEHIIUS,
UHTEpPEPEHIIMOHHAS] KAPTHUHA, KOTEPEHTHbIE
HMCTOYHHKH, HHTEp(epeHLInOHHas cxema, cxema FOnra.
YMeTh 3anuchiBaTh YCIOBUS HAOIIOICHUSI MAKCUMYMOB
1 MUHUMYMOB B UHTEPPEPEHIIMOHHON KapTUHE OT JIBYX
KOT€pEHTHBIX UCTOYHUKOB, COOUPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY. [IpuBOIUTH NpuMeEpbI
MIPUPOIHBIX SIBJICHUWA U TEXHUYECKUX YCTPOMCTB, B
KOTOPBIX HAOII01aeTCs (IPUMEHSIETCS) SIBJICHHE
unTepdheperuu. [[puMeHsTh ycIoBusi HAOJIIOICHHUS
MaKCMMyMOB 1 MUHUMYMOB B HHTEp(hEpEHIIMOHHON
kapthHe. CTPOUTH XOJI «JIyYei» U NTOKa3bIBaTh HA HEW
pa3HOCTh X0Jia B MHTep(PepeHImonHoi cxeme FOnra.
dopMyIHpOBaTh TUIOTE3Y O BUE UHTEPPEPEHIIMOHHON
KApTUHBI TPU PA3IUYHBIX T€OMETPUUECKHUX MapamMeTpax
cxembl FOnra. MccaenoBars nHTEpOEPEHIIMOHHYIO




KapTUHY TIPU HAOJII0IEHUU UHTEP(HEPEHIINU C TIOMOIIBIO
cxembl FOHra 1 MHTEpIpPETUPOBATH MOJIYUECHHbBIE
pe3yabTaThl. ONpeaensaTh JUIMHY BOJIHBI CBETA 10
pe3ynbTaTaM HaOJII0AeHHUSI UHTEPPEPEHITMOHHON
KApTUHBI € MOMOIIbIO cxembl KOHra, olieHuBaTh
a0COJIIOTHYIO U OTHOCUTENBHYIO MOTPEITHOCTD
M3MepeHHOHN (pu3nyecKor BeTuIuHbI. cnoib30BaTh
Ja3epHYI0 YKa3Ky, PYJETKY, a Takxke GoJbry, OyJlIaBKd U
HUTKY JIJ1s1 peanu3anuu cxembl FOHra. Pemars 3agaun Ha
JIBYXBOJHOBYIO HHTEP(EPEHIIHIO.

3. KBanToBas ¢usmuka

3.1.

N3yuenune
CIIEKTpa CBeTa
pa3IMYHBIX
HCTOYHUKOB C
MTOMOIIBIO
TuhpaKkIuOHHOM
pELIETKH
(TIpaKTUKYM).

Judpakuus csera.
JudpakunoHnHas pemerka.
VcioBrue HAOIMIOAEHUS TTIaBHBIX
MaKCHMYMOB MpH MaJICHUU
MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.
Nznyyenue u noryiomeHne
(OTOHOB TPU MEPEXOJIC aTOMA C
OJIHOTO YPOBHSI DHEPTUU Ha
JIpyrou. Buabl CIEKTpOB.
CnekTpocKorl.

OnepupoBath NOHATUAMU: TUDPaKIK, TU(PPAKIIMOHHAS
penieTka, OTOH, ypOBEHb SHEPTUU aTOMa, U3TyYEHUE U
NOTJIOIIEHNE (POTOHA, CTIEKTP U3IIyUYEHUs], CHEKTPOCKOII.
YMeTh 3anuchiBaTh YCIOBUS HAOIIOACHUS TTIaBHBIX
JU(PaKIIMOHHBIX MAKCUMYMOB MPH MaI€HUN
MOHOXPOMaTHUYECKOI'0 CBETa Ha AU(PPAKIHOHHYIO
pEeIIeTKY, YCIOBUS U3TyUEHUs U MOTJIOEeHus: (POTOHOB
IIPYU IIEPEX0JI€ aTOMa C OJHOTO YPOBHS YHEPTUM HA
Jpyroi, coOupaTh IKCIEPUMEHTATbHYIO YCTAHOBKY.
IIpuBOIUTH MPUMEPHI TMHENYATHIX, I10JIOCATHIX U
CIUIOIIHBIX CIIEKTPOB U3JIy4YEHMS, TEXHUYECKUX
YCTPOUCTB, B KOTOPBIX PUMEHSIOTCS U3IIyYEHUS C
Pa3IMYHBIMU BUAAMU CIIEKTPOB. [ [puMeHsATh ycioBus
HaOJIIOACHUS TJIABHBIX TU(PPAKIIMOHHBIX MAKCUMYMOB
IIPY NaJICHUA MOHOXPOMAaTHYECKOIO CBETA Ha
Tu(pakMOHHYIO pemeTKy. CTpOuTh X0/ «JIydei» mnpu
MX HOPMAJIbHOM MAJICHUM Ha AUPPAKIMOHHYIO PEIIETKY




Y MOKa3bIBaTh HA HEW pa3HOCTh X01a. DopmyspoBaTh
TUIIOTE3Y O BUJIE CHEKTPOB U3JIYUYCHUSI HCTOYHUKOB
CBETa pa3Hou mpupoasl. MccaenoBars onTHYECKUe
CIIEKTPBI U3JIyYCHUSI NICTOYHUKOB CBETA PA3HOU
MPUPOBI U UHTEPIPETUPOBATH MOJTYUCHHBIE
pe3yabTarsl. OnpenensaTh JIUHbBI BOJIH U3Ty4YCHUS
Pa3UYHBIX UICTOYHUKOB M0 pe3yJibTaTaM HaOII0ACHUS
T(ppaKIMOHHON KapTUHBI, JaBaeMoU TU(PPaKIIMOHHON
PEIIETKOM, OIIEHNBATh a0CONIOTHYIO M OTHOCUTENIbHYIO
MOTPENTHOCTh U3MEPEHHOM (PU3NYECKON BEITMYUHBI.
Hcnonb3oBath AUGpakIUOHHYIO PEIIETKY, (hOHAPH C
JaMIION HaKaJIWBaHUs, CBETOANOIHBIN (hOHAPD,
razopaspsIHyIo JIamny, 1uadgparmy, MEpHYIO JICHTY.
PemaTe 3a1aum 0 majiecHUU CBETa Pa3IMIHOTO
CIEKTPAJILHOTO COCTaBa Ha JU(PaAKIIMOHHYIO PEIIETKY.

3.2.

HccaenoBanue
3aBUCUMOCTH
MHTCHCUBHOCTH
CBEUCHUS
CBETOJMOJIa OT
CHUIIBI
MPOTEKAIOIIETO
yepes Hero Toka
(TIPaKTUKYM)

CBeTtoauoa, MHTCHCUBHOCTD
U3JIy4eHus, POTOH, AIEKTPOH.

OneprpoBaTh NOHATUAMHA: CBETOAUO, P-N-TIEPEXOL,
ANEKTPOH, AbIPKA, (POTOH, UHTEHCUBHOCTb U3JTyUYECHHUSI.
YMeTh OOBICHATH B YIPOLIEHHOM BUE MIPUHIIUI
JEHCTBUS CBETOAMOa, COOMPATh SKCIIEPUMEHTAIbHYIO
ycTa”oBKY. [IpuBoauTs IpUMEpHI MPUMEHECHUS
CBETOJMOJIOB B OBITY U B TeXHUKE. POPMYIUPOBATH
TUIIOTE3Y O XapaKTepe 3aBUCMMOCTA HHTEHCUBHOCTH
M3JIyYEHUs CBETOAMOIA OT CUJIBbI IIPOTEKAIOLIEr0 Yepes
HEro Toka. MccnenoBaTs 3aBUCUMOCTb MHTEHCUBHOCTH
M3JIyYEHUs CBETOAMO/Ia OT CUJIbI POTEKAOLIErO Yepes
HETO TOKAa U UHTEPIIPETUPOBATH MOJTyYECHHBIE
pe3ynbTaThl. CTpouTh rpadMk 3aBUCUMOCTH
MHTEHCUBHOCTH M3JIYYEHHUsI CBETOANOIA OT CUJIBI




MIPOTEKAIOIIETO Yepe3 HeTO TOKa (C y4eTOM aOCOFOTHBIX
MOTPENTHOCTEH NU3MEPSIEMBIX (PU3UIECKUX BEIIMUMH).
[IpumeHsTh paBuia MOCTPOCHHS TPadUKOB
3aBUCUMOCTEH (PU3MUECKHUX BEITWYNH APYT OT ApyTa.
Onpenensars XxapakTep 3aBUCUMOCTH WHTEHCUBHOCTHU
U3ITyYEHUS CBETOIMO/A OT CHIIBI MPOTEKAIOIIETO Yepes
HEero Toka. MIcrob30BaTh CBETOINO/I, JIFOKCMETP (WK
cMapT(HOH C JATINKOM OCBEIIEHHOCTH), TAOOPaTOPHBIH
070K UTaHus (WJIK UCTOYHUK TTOCTOSTHHOTO
HaIPSHKEHUS, PEOCTaT U MYJIBTUMETD).

3.3.

Habmonenue
M30UpaTeNbHOCT
¥ BHYTPEHHETO
dboTorddexra k
JUTAHE BOJIHBI
cBeTa
(IpakTUKyM)

CBeToanon, MHTEHCUBHOCTD
U3JIy4eHus, POTOH, AIEKTPOH.
OHeprus 1 UMIyJbc (HOTOHA.
DoTo3PdekT. 3aKOHBI
dbororddexra. YpaBHeHnE
OiiHmTenHa st porordpdexra.

«KpacHas rpanuna» pororpdekra.

OnepupoBath MOHATUSIMU: CBETOINO, P-N-TIEPEXOI,
AJIEKTPOH, ABIPKA, (DOTOH, UHTEHCUBHOCTD U3ITyICHHS,
dboToaddexT (BHEIIHUI U BHYTPEHHUH ), (DOTOTOK,
«KkpacHas rpaHuia» gporospdexra. YMeTh OOBACHATH B
YIPOIIEHHOM BHUJC MPUHIINAT JEHCTBUS CBETOINO/IA,
dhopmynrpoBaTh 3akoHbl PoTorPdeKTa, 3anuchBaTh
ypaBHeHue DiHIITeNHHa 11 poTtorddexTa u popmyry
JUTSL «KKpacHOM TpaHulib» Gotorddexra, coouparsb
AKCIIEPUMEHTAILHYI0 YCTaHOBKY. [IpUBOIUTE IpUMEPHI
MPUMEHEHUSI CBETOANOJIOB B OBITY M B TEXHHUKE.
[Ipumensts 3aKoHbI hoTOdPdeKTa, ypaBHEHHE
OvinmreriHa g Gorodddekra, hopmyny s
«KpacHoU rpanuilb Gpotodrddexra. DopMynupoBaTh
rUnoTe3y 00 YCIOBHSIX BOSHUKHOBEHUSI BHYTPEHHETO
dboroaddexra mpu nageHUn Ha CBETOANO]I CBETOBBIX
BOJIH Pa3HOM JUIMHBI. MccnenoBaTh siBIICHUE
BO3HHUKHOBEHUS ()OTOTOKA B OCBEIIAEMOM CBETOAMO/IC,
W3YYHB 3aBUCUMOCTD CHJIBI ()OTOTOKA B OCBEIIAEMOM




CBETOAMOJIE OT HAIPSHKEHUS HA APYTOM CBETOIHMO/IE,
BBITIOJTHSFOITICM POJIh HICTOYHUKA CBETA U
WHTEPIPETUPOBATH TOJTYICHHBIC PE3YIBTATHI.
Onpenensars ycIoBHE BOSHUKHOBEHUS (DOTOTOKA B
OCBEILIAEMOM CBETOAMO/E (TOK BO3HUKAET TOIBKO MPHU
OCBEIIIEHUH €T0 CBETOAMOAOM C JJTMHOW BOJIHBI,
MEHBIIICH WM PABHOW JIJTMHE BOJHBI, Ha KOTOPYIO
paccuuTaH OcBelaeMblii cBeToIMOo ). Mcmonp30BaTh
CBETOJIMO]IbI PA3HBIX I[BETOB (KpacHBIC, 3eTICHBIC U
CUHUE), TA0OPATOPHBIN OJIOK MUTAHUS, MYJIbTUMETP.
Pemate 3a1auu Ha GoTOdDPEKT.




KAJIEHJIAPHO — YUYEBHbBIN TPAD®UK

10 KJIACC
No /11 Teuma KomnuectBo
4acoB
1 [TorpemHocT B 3KCIEPUMEHTE. 2

2 Or1ieHKa MOTPENTHOCTEH MPSIMBIX M KOCBEHHBIX U3MEPECHHM . 2

3 YcpenHenne n3MepeHHil. 1

4 CryyaiiHasi IOTPEIIHOCTb. 1

5 KHHeMaTHquCKI/Ie U3MEpPEHUs JaJbHOCTH TI0JIeTa, pacuer 1
HaYyaJIbHOW CKOPOCTH.

6 [Ipocreimme reoMeTpUIECKUE U3MEPEHHUSL. 2

7 ['paduku KCrIepUMEHTaIbHBIX 3aBUCUMOCTEH. 1

8 ['padmaeckas 0OpaboOTKA TaHHBIX. 1

9 OOpaboTka HENMHEWHBIX 3aBUCUMOCTEW: JIMHeapu3alus, 1
MOJICYET TIOMIAAN TOJ TpaduKOM.

10 N3mepenne 3aBUCUMOCTH KOOPJUHATHI TPAHUIIBI 00J1aCTH 1
HAMOKaHHsI OT BPEMEHHU.

11 | JIluneapu3anusi 3aBUCUMOCTH. 2

12 | M3ydyenue ynpyroro rucTepesuca. 1

13 Haxoxaenue maccbl JUHEMKM W IINPUIA C ITOMOIIBIO 5
ypaBHOBEIIMBAHUS phIyara.

14 N3mepenne kod(duimenta >HEPreTHUECKUX IMOTEPh IMPHU 9
OTCKOKE IIapUKa OT MOBEPXHOCTH.

15 | Onpenenenue TEMIOEMKOCTH TBEPJOTO Tea. 2

16 W3mepenne TemrepaTypbl pyK OJKCIEpUMEHTaTopa U 9
JIABJICHHSI, KOTOPOE MOTYT CO3/IaTh €Tro JIETKHE.

17 | DdpdexTuBHbIA KOIDPUIIMEHT )KECTKOCTH CUCTEMBI. 1
Onpenenenne Moaynss FOHra mnpoBOJIOKM € TOMOIIBIO 1
phluara.

28 | Onpepenenue npejenna yopyrou nedopmaiuu. 1

19 N3mepenne kod3(pduIlieHTa MOBEPXHOCTHOTO HATSIKEHUS 1
METOJIOM OTPHIBA.

20 | 3HAaKOMCTBO C 3JIEKTPUYECKUM KOHJIEHCATOPOM. 1

21 | zyuyeHue nporecca pa3psiiki KOHJIEHCATopa. 2

22 | OmpegeneHue yJIENbHOTO  CONPOTUBIICHUS — Marepuaia 1
IIPOBOJIOKH.

23 | Usmepenne BOJIBT-aMIIEPHOU XapaKTEPUCTUKU 2

MOJIYIIPOBOAHUKOBOTO JIMOJA.




11 KJIACC

KonnuectBo
Ne i/mt Tema HACOR

1 OneHka BEJIMYMHBI TOPU3OHTAIBHOW  COCTABJISIONICH 2
MarHUTHOW MHIyKIIMA MarHUTHOTO TOJIs 3eMJIH.

2 W3mepenne 3aBUCUMOCTH BEJIMYMHBI MAaTHUTHOW WHIYKITAW 9
MAarHUTHOTO TOJIs MArHUTA OT PACCTOSIHUS

3 HaOmro/1eHre MarHUTHOTO TUCTEpE3nca 2

4 N3yuenue paboThl 37EKTPOJIBUTaTENsl M IUHAMO-MAILUHBI 4

5 N3yyeHnue 3aBUCUMOCTH MepuoAa KoJeOaHWi NUHEHKH Ha 9
UJIMHAPUYECKON TOBEPXHOCTH OT pajinyca €€ KPUBU3HBI

5 N3yuenue 3aBUCUMOCTH aAMIUTUTY BT KoJIcOaHUH 9
PY)KHHHOTO MasTHUKA OT BPEMEHHU

7 W3mepeHne aKTUBHOIO M PEAKTUBHOIO COINPOTUBIICHUN 5
KaTYIIKA WHIYKTUBHOCTH

8 BBeneHune B 9KCHEPUMEHTAIBHYIO aKyCTUKY 1

9 OcnuuiorpaMMa ¥ CHEKTP TJIACHBIX 3BYKOB 1

10 | Crosiune MEXaHUYECKHUE BOJIHBI 1

11 | M3ydenue cnekTpa 3ByKa JUHEHHOIO pe30HaTopa 1

12 N3mepenue _ ToKasatels MPEIOMIICHUS 1
MJIOCKOMAPaJLIeIbHOM MIACTUHBI

13 M3mepenne ToKaszarens TMPETOMIICHHS  TPU3MBI  I10 1
MUHHUMAJILHOMY YTJTY OTKJIOHEHHUS JIA3EpHOTO JTyya

14 [Tpumenenue 3dexra moTHOrO0 BHYTPEHHETO OTPAKECHUS B 1
M3MEPEHUSIX

15 N3mepenne mokazatens IpeIOMICHHS IPU3MbI € TIOMOIIBIO 1
HaOJFOICHNS YTJ1a MIOJTHOTO BHYTPEHHETO OTPAKCHHUS
[TpoBepka (opMysbl TOHKOW JMH3BI C MOMOIIBIO METOJa

16 | mapamnakca, IPUMEHEHHOTO JUTSI ONIPEACIICHUS TTOJOKEHUS 1
M300paXKeHust

17 | U3mepeHue POKYCHOTO pacCTOSIHHSI pacCEMBAIOICH JIMH3bI 2

18 Onpenenenve AJIUHBI BOJHBI JIA3€PHOTO UBIYYECHUS C 9
noMoIibko cxembl FOHra

19 W3yuenune crnekTpa cBeTa pa3jUYHBIX HCTOYHUKOB  C 1
MOMOIIBIO TU(PPAKITMOHHON PEIICTKU

20 HccnenoBanre 3aBUCUMOCTH HMHTCHCHUBHOCTH CBCUCHUS 9
CBETOJIMO/a OT CHJIBI MPOTEKAIOIIETO Yepe3 HEero ToKa

21 HaGmronenue nzduparenbHOCTU BHYTpeHHETO poTtorddexta 9

K IJIMHE BOJIHBI CBECTA
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