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MNOACHUTEJIBHASA 3AIINCKA

Hacrosimas pabodast mporpaMMa Kypca BHEYPOUHOM J1eAT€NbHOCTH «OCHOBBI
dbu3nUecKoro sKcrnepuMeHTa» (manee - mporpamma) paspaboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMHU  (peIepalbHOTO TOCYJApPCTBEHHOTO O0pa30BaTENbHOTO CTaHAapTa
cpeanero oomiero oobpasoBanus (manee - ®IOC COO) [1, 2] u HampaBicHa Ha
OpraHu3anuio oO0y4eHHs B (PU3UKO-MATEeMATHUYECKOM Mpoduise B COOTBETCTBUHU C
TpeOoBaHUSAMHU (eepalibHON  00pa30BaTENbHON MPOTrpaMMbl CPEIHEr0 OOIIEero
obpazoBanus (POII COO) [3].

Peanuzarust mporpaMmMbl MOXKET COJIEHCTBOBATh JOCTIKEHUIO OOYYArOIIUMUCS
miaHupyemMbeix  pe3yibratoB  ocBoeHus DOII  COO, pa3BuUTHIO JHYHOCTH
oOyyarommxcsi, (pOpPMUPOBAHUIO M YJOBICTBOPEHUIO HX COIMAIBHO 3HAYMMBIX
MHTEPECOB U TOTPEOHOCTEH, caMopeanu3aluu OOydYaloIIUXCs 4Yepe3 ydacThue BO
BHEYPOUYHOU nesTesibHOCTH. OJHOM M3 BO3MOXKHBIX ()OpM peaian3aluu MporpaMMbl
ABISIETCS  KPYKOK. IIporpamMmMa MOXeET peamu30BBIBaThCS  00pa30BaTEIbHOU
OpraHu3aluel CaMOCTOSITENIbHO JIMOO HAa OCHOBE B3aMMOJEHCTBUS C JAPYTrUMHU
OpTraHU3aIMSIMH, OCYIIECTBIIIOMNUMU 00pa30BaTEIbHYIO AEATEIHHOCTb.

[Iporpamma Kypca BHEYpOYHOU JeSITeNbHOCTH «OCHOBBI  (PU3UYECKOTO
AKCHEPUMEHTa» MpeaHa3HaueHa sl peanuszanuu B 10-11 kimaccax v HampaBieHa Ha
JOCTHKEHHE COOTBETCTBYIOIIUX PE3yIbTaTOB, CHOPMYIHMPOBAHHBIX B (eaeparbHON
paboueit mporpamMme 1Mo yueOHomy npeameTy «DPuznkay (yriayOaeHHBIN YPOBEHB).

[Tpu n3yuennn Gu3NKU HA yrayOJICHHOM yPOBHE peai3ariys dTUX MPUHITUIIOB
0asupyercss Ha MCIHOJb30BAaHUU CAMOCTOSITEIBHOTO YYEHHYECKOTO SKCIEPUMEHTA,
BKJIFOYAIOIIETO, B TOM uucie, paboThl (pusmyeckoro mpaktukyma. [Ipu stom moj
paboTaMu TPAaKTHKyMa TIOHMMAETCS CaMOCTOSITEIbHOE HCCIIEeIOBAaHUE, KOTOPOE
MPOBOJUTCS TIO PYKOBOJCTBY CBEPHYTOro, OOOOIIEHHOTO BHaa 0€3 IMOIIaroBoi
UHCTPYKIMU. B pe3ynpTaTe obOecrednBaeTcsi OBiaeHNEe O0YyJaOIUMUC YMEHUSIMU
MPOBOJUTH TMPSMBIE U KOCBEHHBIC M3MEPEHUSI, UCCIIENOBATh B3aUMHbBIC 3aBUCHMOCTH
IBYX (U3NYECKHX BEJIWYUH M OCYIIECTBIISATH TOCTAHOBKY OIIBITOB TIO TMPOBEPKE
IPEJIOKEHHBIX THMOTE3. Bce 3T0 crmocoOCTBYeT MOCTHXKEHUIO OJHOM M3 OCHOBHBIX
nesnel u3ydeHus: GU3MKM Ha YPOBHE CPEIHEro OOIero oOpa3oBaHUsS - OBIAJCHUIO
OOyYaloIUMHUCS METOJaMH CaMOCTOATEIBHOTO TIJIAaHUPOBAHUS M TPOBEACHUS
(bU3MYEeCKUX IKCIIEPUMEHTOB, aHAU3a U UHTEpIpeTanu HHGHOPMAITUH, OTIpeIeICHUS
JIOCTOBEPHOCTH MOJYUYEHHOI'O pe3yJbTaTa.

AKTyaJ'IBHOCTI) peainu3anuu HaHHOﬁ ImporpaMmabl OIPCACIIACTCA TEM, 4YTO €€



OCBOGHHUE TMO3BOJSET OOYyYarOMIMMCA Ha TMPAKTUKE O3HAKOMHUTHCS C Pa3IMYHBIMU
(U3NYECKUMHU  SIBJICHUSIMH, SKCIIEPUMEHTAJIbHO HW3YUYUTh pa3jUYHble (QU3NUYECKHUE
3aKOHOMEPHOCTH, YIIyOUTh CBOM TEOPETUYECKHE 3HAHUS, Pa3BUTh HMEIOIIMECS WU
IpUOOpPECTH HOBBIE INMPAKTUYECKUE YMEHHS M HABBIKM B O0JIACTH IJIAHUPOBAHMS,
MOJITOTOBKHU, IPOBEACHMS, aHATM3a U UHTEPIPETAIINH (PU3UIECKOTO SKCIIEPUMEHTA.

[Iporpamma gaetr oOydaronIMMCS BO3MOKHOCTh HMPHUOOPECTH NPAKTUUECKUN
OIBIT PabOThI C TaOOPATOPHBIM O0OPYIOBAHUEM, OBJIAJETh KOHKPETHBIMU MpUEMaMHU
UCCIIEIOBATENbCKOM  JI€ATEIBHOCTH  HAUMHAIOLIET0  (U3HMKA-dKCIIEPUMEHTATOPA,
c(OpMUPOBATH HABBIKK OLICHKH MOTPEIIHOCTEH Pe3yJIbTaTOB U3MEPEHUsI (PU3HUUECKUX
BenMYMH. Peanmuzanmss mnporpamMMbl CO3Ja€T YCIOBUS Il  (POPMUPOBAHUS Y
oOy4Jaronmxcss HECTaHJAPTHOIO KPEATUBHOI'O MBINUICHUS, COACHCTBYET Pa3BUTHIO
UHAMBUAYAIBHOCTH  CYXXICHWH,  (OPMHUPOBAHHUIO  KYJIbTYpbl  OOOCHOBaHUS
COOCTBEHHOT'O MHEHUS U CBOOO/IbI €TO BBIPAKEHUSI.

[TporpaMMa MokeT OBITH BOCTpEOOBaHa OOYYAIOIIMMUCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBALIMIO K YTIyOJEHHOMY U3YUYEHUIO (PU3NKU U MATEMAaTUKHU, TOTOBATCS
K YYaCTHIO B OJIMMIIAAJIAX IIKOJbHUKOB M0 (PU3HKE, B paMKaX KOTOPBIX MPETyCMOTPEH
MIPAKTUYECKUU TYP.

[TporpamMMma npecienyeTr He TOJBKO OOpa3oBaTelibHbIE, HO M BOCHUTATEIbHBIC
LEIH, TOCKOJBKY COOTBETCTBYET MJI€E€ DOKOJOTH3aUUMUu U UJAEe NPUKIATHON
HaIpaBJIEHHOCTH, KOTOPBIE, B UUCIIE IPYTUX UJIEH, TOJ0KEHBI B OCHOBY Kypca (DU3UKH,

n3yuyaemoro Ha ctynenu COO.

BapuaHTsl peasm3auuu nporpamMmsl M GopMbI NIPOBEACHUA 3AHATUI

Peanuzanus mporpamMMbI peInoiaraeT COYeTaHNEe Pa3TMIHbBIX (OPM TPYTIOBOM
paboThl (CylaHue JICKIUH, TUCKYCCUS, MOHTaX DKCICPUMEHTAJIbHBIX YCTAaHOBOK,
npoBeleHHEe (DU3NYECKUX M3MEPEHUH T110J] PYKOBOACTBOM IIpENojaBaTeNs) |
WHIUBUIYyIbHOW pabOThl  (BBIMOJIHEHHE CAaMOCTOSATENBHBIX paboT u  pabor
MpaKkTUKyMa, o0paboTKa W HMHTEPIpETalus pe3yJbTaTOB (U3MUECKUX H3MEPECHHM).
Hcnonb3zoBanue Takux (popm paboThl MOMOTAET pa3BUBaTh Y 00YUaIOIIUXCS, C OJTHON
CTOPOHBI, HABBIKM BOCHPUSTHS HOBOW HHGOpMAIMKM TIPU pa3IW4YHbIX (opmax ee
MI0/Ta4H, a C IPYTrOi CTOPOHBI - AKTUBHOCTh, CAMOCTOSITEIFHOCTh U TBOPUYECKOE HAYAJIO.
B nienom peanuzariust JTaHHOM MPOTPaMMBI JJOJDKHA MOJI0KUATEIBLHO CKa3bIBATHCS KaK Ha
aKTyanu3alid 3HAHWUW, yMEHUH W HABBIKOB OOYYaIOMUXCS B paMKax UX
npeanpodecCuoHaNIbHOM TEXHOJOTUYECKON (MHXKEHEPHOM) MOJArOTOBKM, TaK U Ha

COIMAIBHOM (DOPMHUPOBAHHUH JTMIHOCTH O0YUAIOTIIUXCSI.



[Iporpamma Kypca paccuntana Ha 68 4acoB, B paMKax KOTOPBIX TPEAYCMOTPEHBI
Takue GopMbl pabOT, KaK JIEKIIH, CAMOCTOSITENIbHBIE pa0OTHI U padOThI TpakTUKyMa. B
XOJIe CaMOCTOSITENbHBIX paboT oOywaromiyecss MoJ KOHTPOJIEM IMpernojaBaTens
3aKpEIUISIOT HOBbIE 3HAaHUs, OTPa0aThIBAIOT ONPEEIIEHHbIE YMEHNS U HaBbIKU. PaboThI
OPAaKTUKyMa  IOAPAa3yMEBAalOT  CaMOCTOATEIbHOE  pellleHHe  O0ydarolUMUCs
IKCIIEPUMEHTAIBHBIX (PU3NYECKUX 3a7a4. TemaTuka padoT MpakTUKyMa U MOPSI0K HX
CJIEIOBaHMsI COOTBETCTBYIOT CTPYKTYpPE TEMAaTUUYECKOTO IJIAHUPOBAHUS (erepabHOM
paboueit mporpaMmsl o yueOHoMy nipeamMery «Dusuka» (yriryOneHHbI ypPOBEHb).

[TporpaMMa paccuuTaHa Ha peaji3alyio B TEUEHUE IBYX JieT o0yueHus B 10-11
KJlaccax IMpH MPOBEACHUU 3aHITHH OAMH pa3 B Hexento oobeMoMm 1 yac xaxnoe. Ilo
YCMOTPEHUIO YUHTEN MOPSIOK CJIEAOBAHMS 3aHATUM MOXKET OBbITh W3MEHEH, a
HEKOTOPBIE MOTYT OBITh UCKITIOUYEHBI.

JlomyckaeTcsi peanu3anusi 4acTu porpaMMbl B TEUEHUE OJHOTO y4eOHOT0 rojia
- 1 obyuarommxcs Toiabko 10-ro wim tonbko 11-ro kinacca. OgHaKko B 3TOM ciiyyae
npu padote ¢ oOyuaromumucs 11-ro Kiacca peKOMEHIYeTCsl HauMHATh HM3JI0KEHUE
y4eOHOro MaTepuajia C TMPOBEACHUS 3aHATUM, HANpPaBICHHBIX Ha OCBOCHUE
00y4aroIMMHUCS OCHOBHBIX IPUEMOB U METOJI0B 00OpaOOTKH pe3yIbTaTOB (PU3NUYECKUX
U3MEPEHU U OLEHKU morpemHoctei. g storo pexomenayercsa: 1) mpoBecTd B
kiacce 3aHatust Ne 1, Noe 3 u Ne 5 u3 mporpammsl 10-ro kiacca; 2) 3agaTh Ha JAOM
BhITIOTHEHUE 3aganuiit Ne 2, No 4 1 Ne 6 u3 mporpammel 10-ro kiacca; 3) B 1ainbHeemM
cienoBath nporpamme 11-ro kimacca, UCKIIOYMB U3 HEE, MO YCMOTPEHUIO YUMTEs,
Kakue-100 Tpu 3aHsaTus (Hampumep, Ne 16, Ne 17, Ne 18).

Bo3moxkHO Takke ocBoeHue oOyvaronmucs 11-ro kiaacca nojHON TporpamMmbl
IIPU YCIIOBUU MPOBEACHUS 3aHATHI J1Ba pa3a B HEJEII0 00bEMOM 2 yaca KaKJI0e.

Pan paGor mnpakTkyma (Ha YCMOTPEHHE YYMTENsI) MOXKET ObITh 3a/laH
oOydaronmcsi Ha JOM JJIE CaMOCTOSATENIBbHOIO BBIMOJHEHUS C TOCIETYIOUUM

KOHTPOJIEM U 06CY)I(I[CHI/IGM IMMOJIYUCHHBIX PC3YJIbTATOB.

B3aumocsa3s ¢ degepabHOil padoueii MPOrpaMmMoii BOCIIUTAHUS

[Iporpamma paspaboTaHa ¢ y4yeToM pekoMeHaaui QenepanbHoli paboueit
porpamMMbl BOCIUTaHUS. B 4acTHOCTH, OHA yYMTHIBAET MCHXOJIOTO-TIE1arOrnYeCcKue
0COOEHHOCTH COOTBETCTBYIOLIEH BO3PACTHOM KATETOPUH 00YUYarOIIUXCS.

[Iporpamma COOTBETCTBYET TaKuUM I€JISIM BOCHUTAHUS OO0YyYalolUXCs, Kak
pPa3BUTHE JINYHOCTH, CO3/ITAHUE YCIOBUU JIJIS1 CAMOOIIPEAEIEHUS U COLUAIIA3ALINN.

[Iporpamma COAECHCTBYET PELICHUIO CIEAYIOUIMX 3aJa4  BOCIHUTAHUSA
oOydaroluxcs: YCBOCHHE 3HAHHUM, HOPM, JyXOBHO-HPAaBCTBEHHBIX IEHHOCTEH,
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TpaauIui, KOTOpbIE BbIPabOTaIo poccuiickoe oOIIecTBO; (POPMUPOBAHNUE U PA3BUTHE
JUYHOCTHBIX  OTHOIIEHMM K OSTUM  HOpMaM, LEHHOCTSM; MPUOOpETEeHUE
COOTBETCTBYIOIIETO 3TUM HOpMaM, LIEHHOCTSIM, TPAJAUIIMSIM COLUOKYIBTYPHOTO OIbITa
NOBEACHUS, OOIEHUS, MEXKINYHOCTHBIX M COIMAIbHBIX OTHOUIEHUH, MPUMEHEHUS
MOJyYEHHBIX  3HAHUM;  JIOCTIDKEHHE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
obmreoOpasoBarensHOM mporpaMmsbl 10 ¢usnke B coorBeTcTBrM ¢ PI'OC COO.

[Iporpamma  COOTBETCTBYET  CIEAYIOIIMM  OCHOBHBIM  HaIlpaBJICHUSIM
BOCITUTAHUSI.

1) TpynoBoe BOCHHTaHHE - BOCIIUTAHUE YBAXKCHUS K TPYAY, TPYISAIIUMCA,
pe3ynbrataM TpyAa (CBOET0 H JAPYTUX JIOJEH), OpHUEHTAlus Ha TPYAOBYIO
NeSTENbHOCTh,  TOJMy4YeHHue  mpodeccuu, JTUYHOCTHOE  CaMOBBIpaXEHHE B
OPOAYKTHUBHOM, HPABCTBEHHO JOCTOMHOM TpyA€ B POCCHIICKOM 0OILIECTBE,
JOCTUKEHHE BBIJAIOUINXCA pE3yJlbTaTOB B MPO(PECCHOHAIBHON AESTEIbHOCTH.
[leneBbIMU OpHEHTHpPAMH SBISAIOTCA: (OPMUPOBAHHE OCO3HAHHOW TOTOBHOCTH K
NOJIYYEHUIO TMPOPECCUOHAIBHOIO O00pa3oBaHUs, HENPEPHIBHOMY OOpa30BaHUIO B
TEYEHUE JKMU3HU KaK YCJIOBHUIO YCIECIIHON MNPOPECCHOHAIBHOW M OOIIECTBEHHOM
NEeSATEeIbHOCTH;, TMOHMMAaHHUE Ccrnenu@uKku caMmooOpazoBanus W TMPodecCHuOHATHHON
CaMOIIOAATOTOBKM B~ MH(GOPMAIIMOHHOM  BBICOKOTEXHOJOIMYECKOM  OOILECTBE,
TOTOBHOCTH YUUTHCS U TPYAUTHCA B COBPEMEHHOM OOLIECTBE; OPUEHTUPOBAHHOCTh Ha
OCO3HaHHBIA BBIOOP cdepbl MTpodPecCHOHATBHOM TPYAOBOM JEATEILHOCTH B
POCCUNCKOM OOIIECTBE C YUETOM JUYHBIX KU3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOEH
CceMbH, 00IIeCTBa.

2) DKOJIOTUYECKOE BOCIHTaHHE - (POPMUPOBAHUE IKOJOTHMYECCKON KYyIbTYDHI,
OTBETCTBEHHOT'0, OEPEXHOTO OTHOIICHUS K IMPUPOJIE, OKPYIKAIOIIEH cpeie Ha OCHOBE
POCCHUICKHMX TpPAIUIIMOHHBIX JTyXOBHBIX IICHHOCTEH, HABBIKOB OXPAaHBI, 3aIlUTHI,
BOCCTAHOBJICHHsI TIPUPOJIbI, OKpYKaromied cpepl. LleneBbiM OpuEeHTHPOM SIBIISETCS
OCO3HaHUE HEOOXOAMMOCTH NMPUMEHEHHs 3HAHHSI €CTECTBEHHBIX M COIMAJIbHBIX HAyK
JUISL Pa3syMHOTO, OEpEeXJIMBOTO MPUPOJOINOJB30BAaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTBE.

3) lleHHOCTH HAYYHOTO TIO3HAHUS - BOCIIUTAHUE CTPEMIICHUS K MTO3HAHUIO CeOsI

U APYTUX JIOJEH, MPUPOIbI U OOIIECTBA, K MOJIYYSHUIO 3HAHUM, KaUeCTBEHHOTO



oOpa3oBaHMsI C y4E€TOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.
LleneBbIMU OpHEHTUpPAMH SIBISIOTCA: (OPMUPOBAHUE JIEATENBHO BBIPAKEHHOTO
MO3HABATEIIBHOTO HMHTEpeca B o001acTd (U3HKH C YYETOM CBOMX HWHTEPECOB,
CIIOCOOHOCTEM, JOCTUKEHUM; MOIYyYEHUE MPEACTABICHUN O COBPEMEHHON HAy4yHOU
KapTUHE MHpA, O JOCTHKEHUSAX HAyKHM M TEXHHWKH, O 3HAYECHUU HAYKH B JKU3HU
pPOCCUICKOTO 00I1IecTBa, 00ECIEUEHUHN €ro 0€30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTHUYECKOTO MBIIUICHUS, OMpEACICHUsI JOCTOBEPHON HAydyHOU HHGPOpMAIUU U
KPUTUKM AHTUHAYYHBIX IPEJICTABIICHUN; pa3BUTUE W [PHUMEHEHHE HaBBIKOB
HaONIOACHUS, HAKOIUIEHWS] M CHCTeMaTh3auuud (PAKTOB, OCMBICICHHS OIbITa B

GCTGCTBGHHO-HaquOﬁ obnacTu IIO3HAaHHI, HCCHCHOB&TGHBCKOﬁ ACATCIBHOCTH.

Ocob0enHocTH padOTHI YYUTEJIA [0 IPOrpaMme

[Ipu peanu3zanuy AaHHON MPOTPAMMBI 3a/1a4a YUYUTEIs] COCTOMT B TOM, YTOOBI
CO3/1aTh YCIIOBHS JIJIsl YCBOCHMSI 0OYyYarOIIMMHUCSA HOBBIX 3HAHWM, IPUOOPETEHUS] UMU
HOBBIX YMEHHI U 3aKpEIJICHUs] HABBIKOB, HEOOXOAUMBIX I TPOBEACHUS (PUZNUECKUX
HKCIIEPUMEHTOB U aHaJIN3a MOIYyUYEHHBIX PE3yIbTaTOB.

JUist pemieHuss 3TOM 3ajadyd HEOOXOAMMO Halnyue B KaOuHere (HU3UKU
00Opy/I0BaHUs, KOMIUIEKTYIOIIUX M PACXOAHBIX MaTepuayoB, TPeOYyHOMMXCS s
IPOBEACHHS CAaMOCTOATEIBHBIX paboOT U paboT npakTukyMa. [lepeuens npeiaraemMbix
paboT chopMHUpPOBaH TaKUM OOpa3OM, YTO MOATOTOBKA K UX MPOBEACHUIO HE JOJIKHA
BBI3BIBATh CYIIECTBEHHBIX 3aTPyJHEHHA - BCE HEOOXOAMMOE IJs peaTu3aliu
IPOrpaMMBbl, Kak MpaBuio, JIMOO HAXOIUTCA B KaOMHeTe (pu3uku, MO0 TOCTYITHO B
MIOBCEIHEBHOM OBITOBOM OOHMXOJIE.

[lepen HavamOM 3aHATHIA YUUTEIO PEKOMEHYETCS CAMOCTOSITETIFHO BBITIOTHUTD
BCE TEOPETHUECKHE 3a/laHus, CaMOCTOSITENIbHbIE pa0dOThl W PabOThl MPaKTUKyMa,
KOTOpBIE JOJKHBI OYAYT BBIMOIHITH 00ydaromuecs. ITO 1acT YUYUTEN0 BOZMOXKHOCTh
HE TOJBKO BBISIBUTH BO3MOXKHBIE TEXHMUYECKHE MpPOOJEeMbl, HO U TOJIYYUThH
KOHTPOJIbHBIE Pe3yJbTaThl U3MEPEHU U WX 00pabOTKU, KOTOPHIE MOHAMOOSITCS s
JaJIbHEHIIIe MPOBEPKH MPABIIIBHOCTH BBITTOJIHEHUS pab0T 00YyJarOIIUMUCH.

[TockonmbKy OZHMM W3 TJABHBIX pPE3yJbTaTOB pPabOTHl yYWTENsl B paMKax
BHEYPOUHOI JESITENbHOCTHU SIBISIETCS JINYHOCTHOE Pa3BUTHE O0yYaIOIIUXCSl, YUUTEIIO
PEKOMEHIyeTCsl IPU MPOBEACHUM 3aHATUN IO MPOrpaMMe aKTUBHO Y4YacCTBOBAaTh B
NESATENbHOCTH  OOy4YaloIIMXCS,  KOHTPOJIMPOBATH  XOJ  BBINOJHEHHUS  UMHU

AKCIIEPUMEHTAJILHON pabOThl, HANIPABISITH U KOPPEKTUPOBATH UX JIEUCTBHUS, 7



CBOEBPEMEHHO yKa3bIBaTh HA OLIMOKU M HEJOYETHI, TO/ICKa3bIBATh U IEMOHCTPUPOBATH
paBUJIbHBIE CIIOCOOBI BBHIOJHEHHS MPAKTHUECKOW paboThl, 00CYyk AaTh MPUUUHBI U
BO3MOYKHBIE TIOCJICJICTBUS JOIMTyCKaeMbIX OmuOOK. Bo Bpems 3aHsITHII HEOOX0IUMO
MOJIIEPKUBAThH JOOPOKENATENbHYIO aTMOC(hepy COTPYIHUYECTBA.

YauTento cieayeT yauThIBaTh, 4TO JIOTHKA OCBOCHHUS ITPOTPaAMMBI ITPEATOIaract
NocJieOBaTEIbHOE U3yUYEeHHE MaTepuala - CHadaiga oOydaronuecs: JOJKHBI OCBOUTH
0a30Bble MPUEMBbI M METOJbI MPOBEACHUS (U3MUECKUX H3MEPEHHM U 00paboTKu
MOJIy4aeMbIX pPEe3yJIbTaTOB, a YK€ 3aT€M NPHUMEHSTh UX Ha MPAKTUKE MO CXEME «OT
MPOCTOTO K CIHOXHOMY». [loToMy mpuMmepHas cxemMa IPOBEACHHS 3aHITHH TIO0
porpaMMe MOKET ObITh CIEAYIOIEH:

1) oOBsACHEHHE TEOPETUICCKOTO MaTepHaa 1o TeMe,

2) TIOATOTOBKA K BBINOJHEHUIO CaMOCTOSATEIBHONH pabOThl WM  PabOTHI
IpaKTUKyMa - OOCYXKJIEHHWE 3aJlaHus, YCTPONCTBA HKCIEPUMEHTAIHLHON YCTAaHOBKH,
HEOOXO/IUMOTO  TEOPETUYECKOTO Marepuaia, NPHUEMOB U  METOJOB MPSIMBIX
AKCIIEPUMEHTAIILHBIX U3MEPEHHM, CIOCO00B X 00paOOTKH M OLIEHKH MOTPEIIHOCTEH
U3MEPEHN;

3) mpoBeIeHUE CAaMOCTOSATEILHOW PabOTHI WM PA0OTHI MMPAKTHKYMa, KOHTPOJIb
MIPaBUILHOCTH MPOBEACHUS U3MEPEHUI;

4) o0paboTKa  IOJYYEHHBIX  OKCIIEPUMCHTAIBHBIX  JAHHBIX,  OIIEHKA
IIOIPEITHOCTEN;

5) oOcyxkaeHne pe3yabTaToB OOpabOTKH MOJYYCHHBIX 3KCIIEPUMEHTATbHBIX
JTAHHBIX U TIPOBEpPKA MX MPaBUILHOCTH.

B crydae HexBaTKM BpeMEHH Ha peau3alliio B KJlacce MyHKTa 4 TaHHON CXEMBbI
PEKOMEHTYETCSI MPEUIOKUTH 00YIAOIITUMCS BBITIOJTHUTH COOTBETCTBYIOIIIHE JICHCTBUS
JI0Ma, a TMYHKT 5 peaqu30oBaTh B Hadalle CIEAYIONIEro 3aHATHs, OO0 MPOBECTH
HE0OXOAMMBIC 00CYKIACHUS C O0YYAIOIIMMUCS B TIOPSJIKE HHIAUBUIYaILHON paOOTHI.
COJIEP’KAHUE KYPCA BHEYPOYHOM JESATEJbHOCTH «OCHOBBI
®U3NYECKOT O DKCIIEPUMEHTA (PU3UKO-MATEMATUYECKHI
MPOPNJIb)» 10 KIIACC

3ansTue 1. [lorpemiHocT B IKCIIEPUMEHTE

Jexkyusa «IlorpemHOCTH TpsAMBIX W3MepeHui». OOcyxaaeTcs MOpupoja
BO3HUKHOBEHUS MTOIPEIIHOCTEN, METOIBI UX MUHUMM3ALUHA U OLICHKHU.

Jekuyua «llorpemtHOCTH KOCBEHHBIX H3MepeHuin». OOCyX IaroTcss METOIbl U
IIPUEMBI OLIEHKH MOTPEIHOCTEN KOCBEHHBIX H3MEPEHHM.

Hcnonvzyemvie mamepuanw: [4], qacts 1.



3ansaTue 2. OueHKa NOrpemrHOCTed NMPSIMbIX M KOCBEHHBIX U3MeEPEeHM i
Camocmoamenvnan padoma «OUeHKa NOTPEITHOCTEN KOCBEHHBIX H3MEPEHHUI

10 pe3yJbTaTaM NPSIMbIX U3MEPEHUN».

3ansTue 3. Ycpennenue usmepernuii. CiryyaiiHasi NOTPeIIHOCTb.
KunemaTndeckue usmMepeHus

Jekuyua «Cnydaiinple OTpenIHOCTU». B COOTBETCTBUM C YPOBHEM MOJATOTOBKHU
00ydJarommxcsi ¥ JOCTYITHBIM 000PYI0BAaHHEM MOXET OBITh MPOBEJCHA OJTHA U3 JABYX
paboT MpakTUKyMa.

Ilpaxmuxym Ne 1

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEAHIOI CKOPOCTh
JIBWDKEHUS 3€PHBIIIKA MIIIeHA B OYTHUIKE C BOJOM.

Obopydosanue. IliieHo, HaMOJHEHHAs BOJOW TIJIACTUKOBasi OyThUIKA C
OTPE3aHHBIM TOPJIBIIIIKOM, CEKYHIOMED, JTUHEHKA.

Kpamxoe onucanue pewenus. IlpoBoauTcs cepus SKCHEPUMEHTOB 10
U3MEPEHUIO C TMTOMOINIBI0 CEKYHAOMEPA BPEMEHU MPOXOKAECHUS 3EPHBIIIKOM IIIICHA B
TOJIIIE BOABI HEKOTOPOTO (PUKCHPOBAHHOTO PACCTOSHUSA BIIOJb BEPTUKAIH.
Brruucnsercs cpenHee BpeMsl  JBIXKCHUST 3€peH. PaccuuThIiBaeTcs  CpemHss
YCTaHOBHBIIASCS CKOPOCTh 3TOr0 JABUkKEHHUA. O1LIEHUBAETCS TOTPEIIHOCTb.

Onucanue cxooxceli padomvl NPAKMUKYMA: BCEPOCCHIICKas OJMMIIAAJA

IIKOJIPHUKOB 110 (pr3KKe, pernoHanbHbIi 3Tan 2023 r., 3aaa4a «I1mieHo u BI3kocTh» [9,

10].

Ilpakmuxym Ne 2

3aoanue. Cobepure YCTaHOBKY JUIsl 3allyckKa IIapuKa B TOJIET C HEKOTOPOM
BBICOTHI C (DUKCUPOBAHHOW TOPU3OHTAIBHOM Ha4dabHOW CKOpocThiO. Uccmemyiite
3aBUCUMOCTb BEPTHUKAJIBHOW M TOPU3OHTAJIbHOM KOOPAMHAT IIapUKa IpPHU IOJETE.
Onpenenure CKOPOCTh MIAPUKA B HaYaJle MOJETa.

Obopyoosanue.  CTanbHOM  IIAPUK, IIYCKOBOE YCTPOMCTBO  (OTpPE30K
AITIOMUHUEBOr0 MPOQUIIsl, MATHUT HEOJMMOBBIH, JIBa CTAJIbHBIX IIApUKA), IITATUB C
Jankou U My(TOM, MaJSIpHBIA CKOTY, pyJIeTKa, KOMUPOBaJIbHAS Oymara.

Kpamkoe onucanue pewenus. OcyuiecTisieTcsi cOoOpka MyCKOBOH yCTaHOBKH.
IIpoBonuTCa cepHsi SKCHEPUMEHTOB IO 3alyCKy IIapuKa B IOJET U H3MEPEHUIO
KOOPJIMHAT MAaJIeHUsl IIapuKa OTHOCUTENbHO TOUKHU cOpoca. [1o mosydeHHbIM TaHHBIM
PacCUMTHIBAECTCS HAYaJlbHAsl CKOPOCTH IOJIETA IIapHKA.

Onucanue cxooiceti pabomvl npakmukyma: MEXIyHapOAHas OJUMIHNAAa IO
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sKcriepuMeHTaabHou (usuke 2021 r., 3amaya «[lymka» [11].

3ansTue 4. [Ipocreiiinne reoMeTpuYecKue U3MepeHust

Ipakmukym

3aoanue. Omnpenenure ¢ MaKCUMAJIbHOM TOYHOCTHIO TOJIIMHY MHPOBOJIOKH U
BHEIIIHUW AUAMETP UTJIbI, IJIONIA b HAPUCOBAHHON HA JIUCTe OyMaru Gurypsi, o0bemM
Opycka. OLeHUTE MTOTPEITHOCTH.

Obopyoosanue. IlpoBoyioka, Wrjla OT ImIMpura (CO CTOYECHHBIM OCTPHEM),
n300pakeHne QUTYphl CIOKHOW (OpMBI Ha Pa3TMHOBAHHOM KBaapaTaMu Oymare,
JIEPEBSIHHBIN OpYCOK, TUHEHKA, ITaHT CHIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBonsTcss U3MepeHUs] TOJIIUHBI MPOBOJIOKU
METO/IOM psiioB. IIpoBoaUTCS M3MEpeHre AuamMeTpa UIJIbI METOJIOM MPOKATHIBAHUS.
[TpoBomuTCs M3MepeHne miomand GUrypsl METOAOM TOJICUETa IUIOMIAIN TI0 KIETKaM
CETKU M3BECTHOTO Mara. [IpoBoauTcs usmepeHue rabaputoB Opycka U BBIYUCICHHUE €TI0
obveMa. OreHNBaETCS MOTPEITHOCTh M3MEPEHHBIX BenuduH. [IpoBoauTCs mpoBepka

IMPaBUJIbHOCTH U3MCPCHUS JHUAMETPa UIJIbI C ITIOMOIINBIO MITAHT CHIOUPKYJIA.

3ansatue S. I'padpuxku IkcnepuMeHTANbHBIX 3aBucumocrteil. I'paduueckasn
00padoTKa TaHHBIX
Jexkyua «Odopmienne TpaPuKOB OSKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH.

I'paduueckas 0OpaboTKa TaHHBIXY.

OO6cyxaarTcsi OCHOBHbIE MpaBuiia O(opmiieHHs Tpa@UKOB 3aBUCHUMOCTEN
(u3nYecKuX BEITUYHMH JPYT OT JIpyra.

Camocmosamenvnana paooma «lloctpoenne rpadUKOB B COOTBETCTBHH C
M3YYCHHBIMH MIPABUJIAMH C UCTIOJIB30BAHUEM T'OTOBBIX TAOJIHUIL C TAHHBIMID.

Hcnonvzyemvie mamepuanvl: MeToauvYeckne pexoMmeHnanuu lLlenTpanbHON
IPEIMETHO-METOUYECKOM KOMHCCHUU TO OLIEHWBaHWIO OQOpMIICHHS TpaduKOB Ha

NPAKTUYECKUX TYPax BCEPOCCUUCKON OJUMITHAIBI IIKOJIBHUKOB 110 (usnke [12].

3ansaTue 6. O0padoTKa HeJMHEHHBIX 3aBHUCHMMOCTEN: JMHeapu3alus, Mmojacyer
IUIOIIAAH MO TPA(UKOM, IOCTPOEHHE KACATEIbHBIX K rpaduKy

Jexyua «JIuHeapuszanus HKCHEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIpyrue
rpaduyeckue crnocoObl 00padOTKH TaHHBIXY.

O6CY)KI[8,GTC}I METO 3aMCHBI NMNEPEMCHHEBIX Impu JIMHCapu3alnu



AKCIIEPUMEHTAJIbHBIX 3aBUcUMoOcTel. OOcyx1aeTcss PU3NYECKUil CMBIC IJIOMIAAN TTO]T

rpadKOM M YII0BOTO KO3 duleHTa KacaTeabHON K rpaduKy.

3ansiTue 7. U3MepeHue 3aBUCMMOCTH KOOPAUHATHI TPAHULIBI 00JIACTH HAMOKAHHUA
oT BpeMeHH. JInHeapuzauus 3aBUCUMOCTH

Ilpakmuxym

3aoanue. BoipexbTe n3 OyMakHo# candeTku JeHTy aauHou 30 cM U IupUHON
2-3 cm. OmycTuTe KOHEll OyMa)KHOM JICHTHI B BOAY U BKIIFOUHTE CeKyHmomep. M3yunte
3aBUCUMOCTh KOOPJMHATHI TPAHUIIBI 00JACTH, MPOMUTABIIEHCS BOAOW, OT BPEMEHH.
Onpenenute xapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cexkynaomep, Oymaxunie canderku, pyjeTka, yamka [letpu.

Kpamxkoe onucanue pewenus. CTaBUTCA ONBIT O U3YYEHUIO JTBUKEHUS TPAHULIBI
HaMokaHug OyMaxkHou canderku. MHcemonb3yeTcss 3amMeHa TEPEMEHHBIX IS
JUHEapu3allid 3aBUCUMOCTH W TIOCTPOCHHS JIMHEWHOTro Tpaduka, KOTOPHIH
BIOCJIE/ICTBUU MTO3BOJISIET CYJUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxoogiceii pabomor npakmuxyma: [5], 3amaga Ne 32 «Hamokanue

TKaHHN».

3ansaTue 8. U3ydyeHue ynpyroro rucrepesmuca

Ilpakmuxym

3aoanue. 3akpenure ¢ TOMOIIBIO 3aKUMa JIMHENKY Ha cTtoje. [IpoaeHbTe TyXKKy
3aKMMa B KOJbIO OAHKOBCKOW PE3MHKHU. 3alenuTe KPIOYKOM JTMHAMOMETPA KOJIBLIO
pe3uHku. M3MepbTe 3aBUCHMOCTBH JUIMHBI PE3WHKM OT PACTATMBAIOLICH CHIIBI MU
Harpy3ke (pactsokeHun) u pasrpyske. [IpoBeaure uzmepenus ¢ marom B 0,5 H, npu
KOKJIOM u3MepeHun nenaite 3aaepxkky B 30 c. Iloctpoiite rpaduk usmepeHHOU
3aBUCUMOCTH, omnuiuute ee xapakrtep. CrenailTe NpeANoOOXKEeHUs O MpPUYMHAX
HaO/II01aeMol 3aBUCUMOCTU. PaccunTaiite, B Kakux npeaenax JeKUT KOdIPPUIUEHT
KECTKOCTU PE3MHOBOIO Kousbla. MCrosib3ysl MOJyYeHHBIE [aHHBIE, PACCUUTANTE,
KAaKy10 SHEPTUIO MMOIIOTHIIA PE3UHKA 32 BPEMs IIPOBEACHUS U3MEPEHUM.

Obopyodosanue. JIuHeika, 3aKUM, JUHAMOMETP C mpenesioM usmepeHud 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa 1151 0aHKHOT), CEKYHIOMED.

Kpamxoe onucanue pewenus. BeIOIHIETCS. ONBIT MO U3YyYEHUIO 3aBUCUMOCTHU
CWJIBI YIIPYTOCTH PE3UHOBOT'O KOJIbLA OT €ro JUIMHBI IPU MOCTENIEHHOM YBEJIUYEHUHN U
Ipy TOCTETIEHHOM YMEHBIICHUH pacTAruBaromieil cuibl. HaOmiogaeTtcst sBieHue

YHOpyroro rucrepes3uca. I[Be INOJIYYCHHBIC OKCICPUMCHTAJIbHBIC 3aBHUCUMOCTHU



HaAHOCATCS Ha OANH Fpa(I)I/IK. HpOBO,Z[I/ITC}I aHaJIM3 MMOJYYCHHEBIX PE3YJILTATOB.

3ansatue 9. Haxoxkaenne wMacchl JHHEHKH M IOPUIA ¢ [OMOUIbIO
YPaBHOBeIIMBAHMS PblYyara

Ipakmukym

3aoanue. Onpenenure ¢ MaKCUMAJIbHOM TOYHOCTBIO MAacCy HIMPUIIA U MacCy
JINHENKU.

Obopyodosanue. npur oobemom 20 mut, TUHEIHKA, CTaKaH ¢ BOJOM.

Kpamkoe onucanue pewenus. K KOHIly TUHEHKH, KOTOpas HCIOJIb3YETCS B
KauecTBE pblyara, moJiBeluBaeTcs mmpuil. M3mepsercss 3aBUCUMOCTh KOOPAMHATHI
TOYKH OIMOPHI YPAaBHOBEIIEHHOTO phluara oT o0beMa Bojibl B mirnpuiie. [1o momrydeHHbIM
JTAHHBIM OIPEACIIAIOTCS Macca IIMPHUIla U Macca JTHHCHKH.

Onucanue cxodxceti pabomsl NpaKMuKyma: peruoHaIbHBIN 3TaIl OJTUMITHAIBI UM.

JIx. K. Makcgenna o ¢pusuke, 2014 r., 8 kiacc, 3agava «HenecTpyKTUBHBIN aHATIN3Y.

3ansaTue 10. U3mepenne xkodgduumeHTa IHEPreTHYECKUX MOTepb NMpPU OTCKOKE
LIAPUKA OT OBEPXHOCTH

Ipaxkmuxkym

3adanue. IlpoBenute HcCIeIOBaHUE 3aBUCUMOCTH BBICOTHI OTCKOKa IIapHKa
HocJie COyJIapeHUsl C MOBEPXHOCTBIO CTOJA OT BBICOTHI cOpoca. [IpoBenuTe onbIT 175

JBYX TUIOB mapukoB. OnpeneanTe XxapakTep 3aBUCUMOCTH.

Obopyoosanue. lapuk i HACTOJNBHOTO TEHHHUCA, PE3UHOBBIA MIAPHUK
«TOMPBITYH», PYJETKA, MaJSIPHBIA CKOTY.

Kpamxoe onucanue pewenus. 1IpoBOAUTCS ONBIT MO U3MEPEHUIO BBICOTHI
OTCKOKa IapuKa IOCI€ COYAAPEHUs C IMOBEPXHOCTHIO TOPU30HTAJIBHOIO CTOJIA B
3aBHCHUMOCTH OT BBICOTHI cOpoca. M3Mepenust mpoBOASTCS AJis ABYX THUIIOB IIAPHKOB.
JJist pe3MHOBOTO MIapyKa 3aBUCUMOCTbD SIBJISIETCS IPSIMOM MTPOMOPIIMOHAIEHOCTHIO, 1JIS
[IapyKa OT HACTOJIBHOTO TEHHHCA 3aBUCUMOCTh HE sIBJIsIeTCA TakoBOM. OOCykAaroTCs

BO3MOKHBIC IIPUYMWHLBI ITIOJTYUCHHBIX PE3YyJIbTATOB.

3ansTue 11. OnpeneseHue TenJ10eMKOCTH TBEPAOro TeJia
Ilpakmuxkym
3aoanue. Onpenenure ¢ MAaKCUMaJIbHON TOYHOCTBIO TEIIOEMKOCTh IPY3HKa.

Obopyoosanue. I'py3ux maccoii 50 r, crakan oobemom 0,2 J1 ¢ BOJI0 KOMHATHOM



TEeMIIepaTypbl, EMKOCTb C FrOpsiueil BOAOM, Ba TEPMOMETPA, CAI(PETKH, TOTHOC, HUTh.
Kpamrxoe onucanue pewenus. [IpoBOAUTCS ONBIT MO U3MEPEHUIO TETLNIOEMKOCTH

rpy3MKa METOJOM II€peHOCa €ro M3 XOJOJHON BOAbl B Topsuyro. OreHuBaercs

M3MEHEHHE TeMIIepaTypbl XOJOIHOU BOJIbI 3a CUET MOTYUYCHUS KOJTMYECTBA TEIJIOTHI OT

ropsiuero rpy3uKa.

3ansaTue 12. M3MepeHue TeMmeparypbl PyK JIKCIEPUMEHTATOPA WU aBJeHHS,
KOTOpO€e MOI'YT CO3/1aTh €ro Jerkue

Ilpakmuxym

3aoanue. 1) Omnpenenutre BHyTpeHHee cedyeHue TpyOku. [lomcoeamnure k
mnpuiy oosemMom 20 Mt TpyOKy € MOMEIIEHHON B Hee Karulel BO/Ibl. 3a)KMUTE IINPUILL
B JIAJJOHSAX M HarpeBailiTe ero TakuMm oOpa3oM B TeueHue S5 MuHyT. M3mepbre
nepeMeleHne Kamaum 1o TpyOke. lMcmonmbs3ys moiydeHHbIE JaHHBIE, OIICHUTE
TEMIEpaTypy PyK dKcmepumeHTtatopa. 2) JloxxauTech, KOrjaa IIMPUI] CHOBA MPUMET
KOMHaTHYIO0 Temiieparypy. BiyBas Bo3ayx B CBOOOIHBIN KOHEL TpyOKH, U3MEpbTE
nepeMelLIeHHE KaIUIi PYU MAaKCUMAaJIbHOM JIaBJICHUHU BO3yXa, CO3/aBA€MOM Ha KOHLIE
TpyOKu. Mcrionb3ys moydeHHbIe JaHHbBIE, OIICHUTE JaBJICHNE, KOTOPOE MOTYT CO3/1aTh
JIETKHE SKCTIEPUMEHTATOPA.

Obopyoosanue. lnpun o0beMom 20 mil, TpyOka OT MH(PY3UOHHOU CHUCTEMBI,

BO/JIa, JIMHEWKA, CEKYHIOMED.

Kpamxkoe onucanue pewenus. 1) K mmpuity oobemom 20 MIT TTOJACOCTUHSACTCS
TpyOKa ¢ moMenieHHoi B Hee karuiei Bobl. [lInpuir HarpeBaeTcst pykamu, u3aMepsieTcs
nepeMeIleHne Kariyu mo Tpyoke. Ha ocHOBe MaHHBIX O CEUCHHH TPYOKH M oOBbeMe
BO3/lyXa B IINPHUIE PACCUUTHIBAETCA TEMIIEpaTypa PyK OIKCIEpUMEHTaTopa. 2)
Ucnonb3yst Ty e YCTAHOBKY, OKCIEPUMEHTATOp CO3/1aeT JaBJICHUE BHYTPH
cB0OOOIHOTO KOHIIAa TpyOKHU. Karuist Boasl mepemeiaetcs mo Tpyoke. Ha ocHoBe maHHBIX
O €€ CMCIICHUU OLCHUBAETCA JaBJICHUE, KOTOPOE MOTYT CO3JaTh JIETKHE
AKCIIEPUMEHTATOpA.

Onucanue cxooxcei pabomvl npakmukyma: 1) B3aKTIOUNATENIBHBIA JTam
BCEPOCCUMCKON OJMMITMAbI IKOJbHUKOB, 2023 1., 10 knacc, 3amaua «HaceimeHHbii
nap», myHkT Ne 1 [13, 14].

3ansaTue 13. DpdexTuBHbIE KOIPPUUMEHT KeCTKOCTH cucTeMbl. Onpenesienune

moxayJias FOHra npoBosioku ¢ nomMombio peryara. OnpenesieHue npejesia ynpyroi



nedpopmanuu

Ipakmukym

3aoanue. OnpenenuTe ¢ MAKCUMaJIbHON TOYHOCTBIO MOTYJIb FOHTa MPOBOJIOKH.

Obopyodosanue. 1llTaTuB ¢ AByMs JIallKamH, MPOBOJIOKA, JIMHEWKA JAEpeBIHHAS
JMHOM 50 cM, rpy3sl Maccou o 50 T, 1Ba KaHUIEIAPCKUX 3aKUMA.

Kpamkoe onucanue pewenus. JIuHelika NOJBEIIMBAECTCS Ha MPOBOJIOKE Tak,
YTOOBI MOJYYUJICS CUJILHO HEPABHOIUICUM phiuar. bimkHu K TOuke mojiBeca KOHell
TOPU30HTAIBHON JIMHEMKH ONMUpAETCsd CHHU3Y Ha JIanKy mrarhBa. K gpyromy KoHILY
JUHEHKH TIOJBEIIMBAIOTCS TIpy3bl. M3MepseTcs 3aBUCMMOCTh CMELICHHS KOHIIA
JUHENKH, K KOTOPOMY MOJIBEILIMBAIOTCS TPYy3bl, OT UX CymMMapHOW Macchl. Ha ocHoBe
MOJIYYEHHBIX JTAHHBIX U TE€OMETPUYECKHUX IMapaMETPOB YCTAHOBKU PaCCUUTHIBACTCSA
Moayiabs FOHra npoBoioku.

Onucanue cxoxceti pabomol npaxmuxyma: [6], 3amaua Ne 9.30.

3ansatue 14. U3mepenue ko3pGuuueHTa MOBEPXHOCTHOIO HATSKEHUS METOAOM
OTpbIBA

Ilpakmuxym

3aoanue. llpumymaiiTe cmoco0 U3MEPEHUS CHIIBI, KOTOPYH Tpebyercs
MPUJIOKUTH K MPOBOJOYHONU paMKe JjIsi TOTO, YTOObI OTOpPBAaTh €€ OT MOBEPXHOCTH
BOJIbI. [IpoBeIuTe SKCIEPUMEHT M OTICHUTE KOA(D(OHUITUEHT MMOBEPXHOCTHOI'O HATSKEHUS
BOJIBI.

Obopyodosanue. KioBeta mupokasi ¢ BOJAOU, MPOBOJIOKA, BEChI, HUTh.

Kpamrxoe onucanue pewenus. IIpoBOIUTCS OMBIT IO U3MEPEHUIO CUJIBI OTPHIBA
MIPOBOJIOYHON pPAMKH OT TOBEPXHOCTH BOJBI MPH PA3IMUYHBIX TMEPUMETPaX PaMKH.
[TpoBoauTcs oreHKa Kod(PPUITMEeHTa TOBEPXHOCTHOTO HATSXKEHUSI BOJIBI.

Onucanue cxoxceti pabomol npaxmuxyma.: [7], 3amaga Ne 331.

3anarue 15. OmnpenesieHHue TOYKH POCbl. 3HAKOMCTBO C JJIEKTPHYECKHM
KOH/JIEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OueHnTE BIaAXXKHOCTh BO3/lyXa B KOMHATE.

Obopyoosanue. [Ipobupka CTEKIIHHAS, MAJTCHKUE KYCOUKH JIbJIa, TEPMOMETD,
Ta0JIMIIa 3aBUCUMOCTH JABJICHHS HACBIIIIEHHOTO TIapa BOJBI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewenus. B mpoOUpKy C BOJION MOCTENEHHO I00aBIISIOT
KYCOUKH JIbIa U JO0XKHUAAIOTCS MOMEHTA BBICTYIIJICHHS Kaleslb POChl Ha MTOBEPXHOCTHU
npooupku. [1o mony4eHHbIM JaHHBIM O TEMIIEPATYPE TOUKE POCHI C TOMOIIBIO TAOIUIIBI

1



3aBUCUMOCTH [IaBJIEHUS HACBIIIEHHOIO Tapa BOJIbl OT TEMIIepaTyphbl OIpenesnsercs
OTHOCUTEJIbHAs BIAXKHOCTh BO3/IyXa B KOMHATE.

Onucanue cxooiceu pabomul npakmuxyma: [8], rmaBa Ne 3, mabopatopHast pabota
Ne 9.

Ilpaxkmuxym Ne 2

3aoanue. Onpenenure ¢ MAKCUMabHON TOYHOCTHIO OTHOIIICHUE DJIEKTPUUECKHUX
€MKOCTEH JBYX KOHJIEHCATOPOB.

Obopyoosanue. 1Ba HEKTPOIUTHUECKUX KOHJEHCATOPA, BOJILTMETP, OaTapeiika,
COEIMHUTEIbHBIE MPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBoauTCA ONBIT 1O 3apsAKe KOHAEHCATOPA OT
JIpYroro 3apaHee 3apsbKeHHOrO KOHJAeHcartopa. M3MmepsroTcss HampspkeHust Ha
KOHJIEHCATOpax A0 U MOcie MNOAKIIOYEeHHA. OLIEHMBAETCS OTHOILIEHHWE E€MKOCTEU
KOHJIEHCAaTOPOB.

Onucanue cxoxceii pabomol npakmuxyma: [6], 3amada Ne 10.22.

3ansarue 16. U3y4enne npouecca paspsiiku KOHIEHCATOpa

Ipakmuxkym

3aoanue. VI3yunTe 3aBUCUMOCTD HAIIPSKEHMSI HA KOHIEHCATOPE OT BPEMEHU MPU
ero pazpsake. Onpenennure EMKOCTh KOHJIEHCATOPA.

Obopyoosanue. DNEKTPOIUTUUYECKUN KOHAECHCATOP, BOJBTMETpP, OaTapeiika,
CEKYHIOMEp, COEIMHUTENbHbIE MPOBOA.

Kpamxoe onucanue pewenus. 1IpoBoguTcs U3MEpPEHHE 3aBUCUMOCTH
HAIpsDKEHUST Ha paspspKaroleMcss KOHJIEHCATope OT BpeMeHH. /[lenmaeTcss oleHka
€MKOCTH KOHAEeHcaTopa. B kadecTBe CONPOTHUBIECHMS ISl pa3psAIKH KOHJEHCATOpa
BBICTYIIA€T BHYTPEHHEE CONMPOTUBICHUE BOJLTMETPA.

Onucanue cxooiceii pabomer npaxmuxyma: [5], 3amaua Ne 10 «M3yuenue

cBeroauoaay (uactb No 1).

3ansaTue 17. OnpeneseHue yaejJbHOr0 CONPOTUBJIEHUSI MATEPHAJIA IIPOBOJIOKHU
Ilpakmuxkym
3aoanue. OnpenennuTte yJaeabHOE CONPOTUBICHUE TPOBOJIOKH.
Obopyoosanue. JIBa mynbTuMmeTrpa (B pexuMe BOJIBTMETpPA M aMIEPMETPa),
COeIMHUTENbHBIE MPOBO/A, OaTapeiika, oOpa3ibl IPOBOJIOKH, TMHENHKA, MUKPOMETP.
Kpamxoe onucanue pewenus. Viccnemyemas TpOBOJOKA COEAMHSIIETCS
MOCJIEIOBATENbHO € aMIIEpMETPOM M MOJKIouaercs K Oarapeiike. [lapamnenbHo

Y4acTKy MPOBOJIOKH MOAKIIOYAETCA BOIBTMETP. M3 OTHOILIEHUS TOKa3aHU MPHOOpPOB



PACCUUTHIBAETCSI COMPOTUBICHUE YYAaCTKA MPOBOJOKH, MOCJIE YEro U3MEPSIOTCS €ro
reoMeTpuyeckue pasMepbl. V3 TONydeHHBIX JaHHBIX ONpENEeseTcss YIeIbHOe
COMPOTHUBJICHUE MaTepHalia, U3 KOTOPOro U3TOTOBJIEHA MPOBOJIOKA.

Onucanue cxooicelt pabomwvl npakmuxkyma: MexIyHapoaHas OJMMIMAAA I10

sKkcnepuMeHTanbHou pusnke 2022 1., 3a1a4a «Maioe COnpoTUBICHUE.

3ansTue 18. HN3mepenue BOJILT-aMIICPHOH XapaKTePUCTUKHU
MOJIYIIPOBOAHMKOBOIO 1HOAA

Ipakmukym

3adanue. VIamepbTe 3aBUCHUMOCTb CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 IUoJ, OT
M0/1aBa€MOT0 Ha HETO HaIpsiKeHus (B mpsiMoM 1 oOpaTHOM Hamnpasiienun). [loctpoiite
rpaduK BOJIbT-aMIIEPHON XapaKTEPUCTUKHU THOJA.

Obopyoosanue.  BonbT™meTp, ammepMerp, COEIUHUTENIbHbIE  IPOBOAA,
HOJIyTIPOBOJHUKOBBIN MO, MaKETHAas IJ1aTa, IEPEMEHHbIN pe3ucTop, barapeiika.

Kpamxoe onucanue pewenus. IIpoBoguTcs dKCiepuMeHT 1o usMepenuo BAX
JM0/1a B IPSIMOM M OOpPaTHOM HaIlpaBJIEHUU.

Onucanue cxooiceu pabomul npakmuxyma: [8], rmaBa Ne 4, nabopatopHast pabora
Ne 9.

11 KITACC

3ansaTne 1. OueHka BeJMYMHBI TOPU3OHTAJIBHON COCTABJIAIONICH MATHHUTHOM
HHAYKIUM MATHUTHOIO MOJIA 3eMJIH

Ilpakmuxym

3adanue. OueHute MOAYJIb TOPHU3OHTAIBHOM COCTABIAIOIIEH BEKTOpa
MarHUTHOM MHIyKIIMA MAarHUTHOTO TOJIs 3€MIIH.

Obopyoosanue. Kowmmac, conenoun (aumamerp 10 cm, 150 BuTKOB),
nmabopaTOpHBIi OJIOK MUTAHUS, TPAHCTIOPTHD.

Kpamkoe onucanue pewenus. 1IpoBOIHUTCS SKCIEPUMEHT II0 OINPEACICHUIO
IIPOCTPAHCTBEHHON OPHEHTALIMH BEKTOPA MHAYKIIMM MAarHUTHOIO MOJIs, CO34aBa€MOI0
Ha OCHM COJICHOWJIA MPU CYNEPHO3ULIUHA MArHUTHOTO NOJIS 3€MJIA U MATHUTHOTO MOJIS
COJICHOM/IA, B 3aBUCUMOCTH OT CUJIbI TOKa B BUTKax cosieHonaa. 1o aToi 3aBucuMoctu
ONpPENEsACTCS MOJYJdb TOPU30HTAJIBHOW COCTABIIIOLIENM BEKTOpAa MAarHUTHOU
UHAYKIUU MAarHUTHOTO MO 3€MJIH.

Onucanue cxooiceu pabomul npakmuxyma: [8], rmaBa Ne 4, nabopartopHast pabota
No 12.



3ansitue 2. W3MepeHue 3aBUCHMOCTH BEJUYHUHbI MATrHMUTHOH WMHIYKIHMH
MATrHUTHOIO MOJISI MATHUTA OT PACCTOSHUS

Ilpakmuxym

3aoanue. 3yunre 3aBUCUMOCTb BEJIMUYUHBI MATHUTHON MHIYKIIMA MarHUTHOTO
T10JI1 HOCTOSIHHOT'O MarHuTa Ha €ro MpoJ0JIbHON OCH CHMMETPHUH OT PACCTOSTHUSI MEXKTY
LIEHTPOM MAarHuTa U TOYKOW U3MEPEHUN.

Obopyoosanue. ~ CmapTdoH ¢  NOpPeayCTAaHOBJICHHBIM  MPOTPAMMHBIM
obecriedeHUEM IS M3MEPEHUsS BEIMYMHBI MArHUTHOTO TIOJS, UUJIUHIPUYCCKUIMA
MAarHUuT, JIMHEWKA, MAJIAPHBIA CKOTY.

Kpamkoe onucanue pewenus. C TOMOIIbIO JaTYUKOB CMapT(HOHA MPOBOIUTCS
NpsSIMOE HU3MEPEHHUE BEIMYMHBI MArHUTHOM HHIYKIIMM MAarHUTHOTO TIOJISI HA OCH

MUWINHAPHUYICCKOI'O MarouTa B 3aBHCUMOCTH OT PACCTOAHUA 10 HCTO.

3ansitue 3. HaO/oqeHne MAarHUTHOTO TUCTEpe3nca

Ilpakmuxym

3aoanue. HamoTaliTe HECKOJIBKO BHUTKOB HW30JMPOBAHHOIO TMPOBOJA Ha
MWIMHAPUYECKYIO YacTh Jankud InTatuBa. llomHecute ToOpen Jamku ONHM3KO K
MOJIOKCHUIO  JIaTYMKa MarHuTHOro mosiss MoOwibHOoro Tenedona. [lomaiite
AJIEKTPUYECKUA TOK B mOpoBoA. M3MepbTe€ 3aBUCUMOCTh BEIWYHWHBI WHIYKIWU
MAarHUTHOTO MOJISI HA TOPIIE JIANIKU OT CHJIbI MPOTEKAIOIIEr0 Yepe3 MpOBOJ ToKa. [l
ATOr0 BHAYajl€ MOBBIIIANTE 3HAYEHUS CUJIbI MPOTEKAIOUIEr0 TOKA JO MAKCHUMAaJbHO
BO3MOKHOT'O 3HAYEHHUSI, a TIOTOM MOHMKANUTE A0 HYJIEBOIO 3HAUEHUS. 3aTEM CMEHHTE
MOJIIPHOCTH TOJIKJIFOUEHUSI HICTOYHUKA TOKa U MOBTOpHUTE OmbIT. [locTpoiite rpaduk,
ONMCHIBAOIINN 3aBUCUMOCTh BEJIMYMHBI MATHUTHOW WHAYKIMU HA TOPLE JAIKUA OT
CHUJIBI ITPOTEKAIOIIETO Yepe3 IMTPOBOJI TOKA.

Obopyoosanue. ~ CMapT@oH ¢  MOPEayCTAaHOBJICHHBIM  IMPOTPAMMHBIM
obOecrieueHneM IS W3MEPEHUS BEIWYMHBI MArHUTHOTO TIOJIS, INTAaTHB C JBYMS
JanKaMH, OJHA W3 KOTOPBIX JOJDKHA OBITh JKEJNEe3HOW (WM ApYyrou >Keye3HbId
CEepACYHHK), JaOOPATOPHBIM HMCTOYHHUK NHUTAHUS, OJHOXHIIBHBIA H30JIMPOBAHHBIMN
MIPOBO/I, BBIICPKUBAIOIINIA MAKCUMAJIBLHBIA TOK TA0OPATOPHOTO UCTOYHUKA MTUTAHHUS.

Kpamkoe onucanue pewenus. Jlanka mraTvBa OOMATBIBAETCS HECKOJIBKUMHU
BUTKaMH TOJICTOTO H30JIUPOBAHHOTO MPoBo/ia. C MOMOIIIBI0 1a00paTOPHOTO HCTOYHHUKA
MATAHUA Y€pe3 NPOBOJ MPOIMYCKAETCS ANEKTpUYECKU TOK. CHavana TOK MPOITYCKaloT
B OJIHOM HAIPaBJICHUU C ITOCTENIEHHBIM YBEJIMYEHUEM CHUJIBI TOKA U €€ MOCIENYOINM
YMEHBILIEHUEM, IOTOM IPOLIEAYPY MOBTOPSIOT JJI1 TPOTUBOMOJIOAKHOTO HAITPABIICHHUS

TOKaA. HpI/I 9TOM HM3MEPACTCA BCIMYWMHA MHAYKOHWHW MAarHUTHOTO ITOJIA Ha TOPUC JIAIIKH



mTaTruBa € IIOMOIIIBIO MOOHMJIBLHOTO TeJ'IC(bOHa. CTpOI/ITC}I 3aBUCHUMOCTh BCINYMHBI
HMHAYKOUHX MArdmuTHOroO II0JII OT CHJbBI IIPOTCKAOMICIO YCpPC3 IIPOBOA TOKaA.

O6cyxmaercs moMy4eHHBIN TpaduK U IBICHUE MATHUTHOTO THCTEPE3HUCa.

3ansaTue 4. U3yuenue padoThl JIeKTPOABUTaTE/ Sl U IMHAMO-MAIIUHBI (4acTh 1)
Jekuyua «nekTpoaBUTATENb W 3JeKTporeHepatopy». OOCyxkaaercs HCTOpuUs

U300pETeHUs]  DJIEKTPOJBUTATENs] W  COBEPUICHCTBOBAHUSA €r0  KOHCTPYKIIUU.

OnuceiBaeTcss BHYTPEHHEE YCTPOMCTBO AJIEKTPOJABUTATENSl U DIJIEKTPOrEHEpPaTopa.

P3.36I/IpaIOTCSI TCOPCTUUCCKHUC 3a1a49U 110 ,HaHHOﬁ TCMC.

3ansaTue 5. U3yuyeHnune padoThl 3JIEKTPOABUTATEIS M JTUHAMO-MAIIMHBI (4ACTh 2)

Ilpakmuxkym

3aoanue. 1) IlpoBenure cepuio SKCIEPUMEHTOB U U3MEPHTE 3aBUCUMOCTD CUJIBI
TOKa, BbIpa0aThIBAEMOI T€HEPATOPOM, OT BEJIMUMHBI MOMEHTA CUJIbI, IPUIIOKEHHOTO K
ero Baiy. 2) IIpoBenure cepuro 3KCIIEPUMEHTOB U U3MEPHTE 3aBUCHUMOCTh BETUYHHBI
HaIpsDKEHMS, MOJAAHHOTO Ha JJIEKTPOABUTATENb, OT YacCTOThl €ro BpalleHUs H
MEXaHUYECKOUN Harpy3Ku €ro Baja.

Obopyoosanue. DNEKTPUUECKUI MOTOPYMK C PEIyKTOpPOM, HAOOp Tpy30B,
peocTar, COeIMHUTEIbHBIE TIPOBO/IA, JTA0OPATOPHBIM UCTOYHUK MUTAHUS, MYJIBTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewenus. IIpoBOAATCSA ONBITHI IT0 U3MEPEHUIO 3aBUCHMOCTH
CWJIBl TOKa, BbIpaOATHIBAEMOW TEHEPATOPOM, OT BEJIMYMHBI MOMEHTA CHJIbI,
MPUJIOKEHHOTO K €ro Baiy. [IpoBOAMTCSA ONBIT NO M3YYEHUIO CBA3U BEJIWYHH
HaIpsDKEHMS, MOJAAHHOTO Ha JJIEKTPOABUTATENb, OT YacTOThl €ro BpAllCHUS H
MEXaHWYECKON HArpy3KH €ro Baja.

Onucanue cxoorcux pabom npakmuxyma: 1) MexayHapoaHas OJUMIHAAa IO
sKcriepuMeHTanbHoi pusnke 2018 r., 3agaua « MOTOPYHK C PEITyKTOPOM», MYHKTHI
NoeNeo 1-4; 2) MexayHnapoaHasi oJuMIIMaaa MO dKCIepuMeHTabHOU (usuke 2022 r.,

3anaya «DoHapey, myHKTH NeNe 1-4.

3ansitue 6. H3ydeHwe 3aBHCHMOCTH MEpUOAA KOJIeOAHWH JIMHEHMKHM Ha
HMJIMHAPUYECKOI MOBEPXHOCTH OT Painyca ee KPUBH3HBI

Ilpakmuxkym

3adanue. Onpenenure xapakTep 3aBUCUMOCTU Mepuoja KoneOaHUM JIMHEHKH,
MOJIOKEHHOW Ha IWIMHIPUYECKYI0 TMOBEPXHOCTb, OT pajuyca KPUBU3HBI ITOU

IMOBCPXHOCTH.



Obopyoosanue. Habop MUIMHIPOB pa3HOro paauyca (Hampumep, paznyHbIe
IIWIHHIPUYECKUE COCY/Ibl), TMHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. IlpoBoauTcsi cepusi TPSIMBIX H3MEPEHUN
3aBHUCHMOCTH TepHoja KojeOaHWW IJWHEHKH, IMOJOXKCHHOW Ha IMJIMHIPHUYECKYIO
MOBEPXHOCTh, OT paaWyca KPHUBU3HBI ATOW TOBEPXHOCTH. VICHONB3YIOTCS METOMIBI

JIMHCApHU3alun U Fpa(l)I/I‘ICCKOFO dHaJIN3a SKCIICPUMCHTAJIbHBIX HAHHBIX.

3anstue 7. H3yuyeHme 3aBHCHMOCTH AMILUIMTYABI KOJe0aHUH MPYKUHHOIO
MAasiITHUKA OT BPeMEHH

Ilpakmuxkym

3aoanue. VI3MeppTe 3aBUCHUMOCTh AaMIUIMTYIbl 3aTyXalolUX KoJeOaHHit
MPYKUHHOTO MasiTHUKa OT BpeMmeHH. [IpoBepbTe rumore3dy 00 3KCHOHEHIMAIBHOM
XapaKTepe MOITYyYEHHON 3aBUCUMOCTH.

Obopyoosanue. [lpyxxuHa oT AMHaMoMeTpa ¢ npeaesnom usMepenuit 1 H, rpy3
Maccor 150 r, cekyHaomep, ITATUB C JIAKOW U My(TOH, IMHENKA.

Kpamxoe onucanue pewenus. IIpoBOINUTCA OSKCHEPUMEHT IO MPSIMOMY
M3MEPEHHUIO 3aBUCUMOCTH AaMIUIMTYABl 3aTyXalolluX KoJeOaHUW MpPYyKMHHOTO
MasiTHUKa oOT BpemeHH. Crpoutcs rpaduk HCCICAOBAaHHOM 3aBUCUMOCTH B

JIMHCAPU30BAHHOM BHUJC.

3anstue 8. 3mMepeHne aKTHBHOIO M PEAKTHBHOIO CONPOTHBJIEHUN KATYIIKH
HHAYKTUBHOCTHU

Ilpakmuxym

3aoanue. Cobepure 3JIEKTPUUECKYIO LIEMb U3 MOCIEI0BATEIbHO COEIMHEHHBIX
pe3ucTopa M KaTylIKH WHAYKTUBHOCTH. IIpoBeauTe wu3MepeHHe 3aBHCUMOCTH
HaIpsHKEHUS Ha PE3UCTOPE OT YacTOThI MOJABAEMOro Ha 3Ty Ienb HanpsikeHus. 11o
MOJIYYECHHBIM JIaHHBIM OIPEAEIUTE aKTUBHOE CONPOTHBJICHUE U PEAKTHUBHOE
CONPOTHUBJIEHUE KATYIIKU UHAYKTUBHOCTHU. PaccunTaiiTe UHIYKTUBHOCTD KaTYyIIKH.

Obopyoosanue. Karymika WHIYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHUEM,
OJIM3KMM K aKTUBHOMY COTPOTHUBJICHUIO KATYIIKU UHAYKTUBHOCTH, COCIUHUTEIIHHBIC
IpOBOJA, TEHEPATOp HU3KOW YaCTOThI, OCHMIUIOrpad MM BOJBTMETP MEPEMEHHOTO
HaIpPsHKCHUS.

Kpamkoe onucanue pewenus. CobOupaercss JJIEKTpUYECKas IeNb U3

IMOCJaACA0OBATCIbHO COCAMHCHHBIX PE3UCTOPA U KATYIIKH MHAYKTUBHOCTH. Ha 9Ty LCIIb



HojaeTcs IMEePeMEHHOE HampspkeHue. [IpoBOIUTCS U3MEpeHHE 3aBUCHMOCTH
HAIPSDKEHUS Ha PE3UCTOPE OT YACTOTHI TI0JJaBAEMOT0 Ha IIeTTh HAPSHKSHUS (aMILTUTY1a
HampsDKEHUsT Ha BCeW Ienmu TMocTossHHA). [lo Hu3kouacTOoTHOW obmactu Tpaduka
ONpENCIACTCS  aKTUBHOE  CONPOTHBICHUE  KATYNIKA  HHIYKTUBHOCTH,  TIO

BBICOKOYACTOTHOM 4acTH OoNpecaACsICTCA NHAYKTUBHOCTDb KAaTYIIKH.

3ansarue 9. 3pyk. Ocunsuiorpamma 3syka. CriekTp 3ByKa

Jlekuyua «BBeneHue B SKCIEPUMEHTAIBHYIO aKyCTHKY». BBOASTCS OCHOBHBIE
noHATUS akycTUKH. OOcCyXaaeTcsi MexXaHuKa paclpoCTpaHEHUs aKyCTHUECKUX
koneOanuii. BBoautcs moHsATHE TOHAa H oOepToHa. OOCYX)HAIOTCS METObI

HCCIICJOBAHUS 3BYKOBBIX CUT'HAJIOB.

Ipakmuxkym

3aoanue. llpoBeauTe cepui0 SKCIEPUMEHTOB MO 3aMUCH OCHUJUIOrpaMM U
CIEKTPOB TJIACHBIX 3BYKOB OJHOW 4YacTOThl. ONUIIMTE OCHOBHBIE OTIWYMUS B
OCLIIJIJIOrpaMMax JUIsl pa3HbIX TJIACHBIX 3BYKOB. OTBEThTE Ha BOIPOC, JOCTATOYHO JIU
IUIS OIMCAHUSI KAaKOT0-TMOO0 3ByYaHMsI OHOM JINIIb CIEKTPOrpaMMbl?

Obopyoosanue. 1lepcoHaIbHBIA KOMIBIOTEP C MUKPO(OHOM WU cMapT(OH C
IpeyCTaHOBJICHHBIM POTPaMMHBIM 00€CIIEUEHHUEM.

Kpamxoe onucanue pewenus. IlpoBomuTcs cepus 3SKCHEPUMEHTOB 10
MOJIYYEHHUIO OCLIMJIJIOTPAaMM M CIIEKTPOB TJIACHBIX 3BYKOB OAHOM 4acToThl. [IpoBonuTcs
CPaBHUTENbHBINA U KAUECTBEHHBIN aHAJIN3 OCLMJLIOTPAMM U CIIEKTPOB.

Onucanue cxooiceti pabomwvl npakmuxyma: MexayHapoaHas OJIMMIMAAA IO

sKcriepuMeHTanbHoi usuke 2017 r., 3ama4a «AKyCTHYECKHE PE30HATOPHI», 4acTh No
1.

3ansarue 10. CTosune MexaHu4YeCKUe BOJIHbI

Jekuua «Ctossune MexaHudeckue BOJHBI. OOCyXIaeTcs MEeXaHWKa CTOSYHX
BOJH B OJHOMEpHOHN cpene. PaccmaTpuBarOTCs NpUMEphl Pa3IMYHBIX TPAHUYHBIX
YCJIOBUU.

Ilpakmuxkym

3aoanue. TlomyiiTe B mpoOUpKy Tak, 4TOOBI OHA Hayana 3By4arbh. [IpoBemute
M3MEpPEHNE 3aBUCUMOCTH YaCTOThl OCHOBHOT'O TOHA M MEPBOro 00€pTOHA BO3TYIITHOTO

cTosiba B MPOOUPKE OT BHICOTHI 3TOTO cTO0A. J[J11 M3MEHEeHHS JUTMHBI BO3IYIITHOTO



CTOJI0a 3aMoNHsAITe MPOoOUPKY BoJ0M. Onpeaenure CKOpoCTh 3ByKa B BO3AYXE.

Obopyoosanue: TlepcoHaNbHBIA KOMITBIOTEP ¢ MUKPO(OHOM WM CMApTHOH C
Ipe1yCTaHOBJICHHBIM IMPOrPaMMHBIM OoOecrieyeHueM, MpoOUpKa, Bo1a, TUHEHKA.

Kpamkoe onucanue pewenus. IlpoBomuTcs cepus OKCIEPUMEHTOB 11O
M3MEPEHHUIO AKYCTHYECKOTO CIEKTpa 3BYYaHUs NOPOOUMPKH, BO3HUKAIOLIETO IpHU
BJyBaHUU B Hee Bo3ayxa. CTpoUTCS JIMHEapUu30BaHHBIN rpa UK 3aBUCUMOCTH YaCTOTHI
OCHOBHOT'O TOHA U MEPBOr0 00€PTOHA OT BHICOTHI BO3AYIIIHOTO CTON0a B mpodupke. [1o
MOJIYYEHHBIM JAHHBIM OIPEAENSAETCA CKOPOCTh 3ByKa B BO3/IyXE€.

Onucanue cxooiceli pabomwvl npakmuxyma: MexIyHapoAaHas OJIMMIMAAA I10
sKcrepuMeHTanbHoi ¢usuke 2017 r., 3a7aua «AKyCTUUYECKUE PE30HATOPHI», 4acTh No
2.
3ansaTue 11. U3mepenne nokasaresisi NpeJOMJICHUS CTEKJIA

Ilpakmuxym Ne 1

3adanue. Onpenennrte nNokazareib NPEJIOMICHNS CTEKISHHON IUIACTHUHBI.

Obopyoosanue. IlpegmeTHOe CTEKIO, MWUIMMETPOBKA, Jla3epHas YyKas3ka,
JIMHEUKH, IITATUBBI C JAIKOU U My PTO.

Kpamxoe onucanue pewenus. IIpoBoauTcs cepusi 3KCIEPUMEHTOB 10 U3yUYECHHUIO
NepeHanpaBJICHHs Jy4ya CBETa, NMAJAalolero Ha OOKOBYIO MOBEPXHOCTh MPEIMETHOTO
CTEeKJa, B 3aBHCHUMOCTH OT BBIOPAaHHOTO YyIJla NajeHus. Brpramcnsercs mokasarenb
MpENIOMJIEHUSI MaTepHalia MIaCTUHBI.

Onucanue cxooiceti pabomvl npakmuxkyma: MexayHapoaHas OJIMMIMAAA IO
sKcriepuMeHTanbHoil  gusuke 2021 1., 3amaya «OTpaxkeHue, NPETOMIICHUE U
MIPOIyCKaHME», MMyHKT Ne 4.

Ilpaxkmuxym Ne 2

3aoanue. Onpenenure ¢ MAaKCUMAJIbHOM TOYHOCTBIO MOKA3aTeNb MPEIOMIICHUS
MaTepHaa Mpu3Mabl.

Obopyoosanue. [lpu3ma, nazepHas yka3ka, TpPaHCIIOPTHUD, IITATHUBBHI.

Kpamxkoe onucanue pewenus. IIpoBOAUTCS OMBIT 110 U3MEPEHUIO MUHUMAIIBHOTO
yIJIa OTKJIOHEHUWs JIa3€pHOIO JIyya TPEyrOJbHOM PaBHOCTOPOHHEW mpusmon. Ilo

IMOJIYYCHHOMY 3HAUCHHIO YIJIda paCCUHUTBIBACTCS MMOKA3aTCIIb IIPCIIOMIICHUA IIPU3MEI.

3ansaTue 12. ITostHOe BHYTpeHHee OTpaKeHHe

Jexkuyua «llpumenenue »s¢d@dexTa TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
m3MepeHmsix».  OO0cyxmaercs d(P¢eKkT TOJHOTO  BHYTPEHHETO  OTPaKCHHSI.
OnwuceIBalOTCST MpPUEMBl IO HCIOJNB30BaHUIO 3TOro AddeKxTa Mpu NPOBEACHUU

OIITHYCCKUX HSMGPGHHﬁ.



Ipakmukym

3aoanue. OnpenenuTe nokazareiab IPEJIOMICHUS MaTepuaia MPU3MBbI.

Obopyodosanue. CTEKIsIHHAS NPpU3Ma, Ja3epHas yKa3Ka, JTUHEHKa.

Kpamkoe onucanue pewenus. IlpoBoauTcs onmbIT 1Mo HaOmoJeHUI0 3¢ dexTa
MOJIHOTO BHYTPEHHETO OTPAKEHUS CBETA, KOTOPBIA PACHPOCTPAHSIETCS B IMPHU3ME.
W3mepsitoTcss  mapaMeTpbl, OpU  KOTOpbIX jgocturaercss d3ddexr. Bpruucnsercs
MOKa3aTelib MPEJIOMJICHUSI MaTepHralia PU3MBbI.

Onucanue cxooicerl pabomwvl npakmuxkyma: MexayHapoAHas OJMMIIHMAAA I10
sKcniepuMeHTaIbHON pusuke 2021 r., 3a1a4a «/Iucnepeusn», myHkt Ne 1 [16].
3ansaTue 13. IIpoBepka ¢QopMyJbl TOHKOM JIMH3BI C MOMOIIBI0 MeETOAA
NapaJyIaKkca, MIPUMEHEHHOT 0 /ISl ONpeAe/IeHUs MO0JI0KEeHUsI H300paKeHUus

Ilpakmuxym

3aodanue. Omnpenenure ¢ MakKCUMaJIbHOW TOYHOCTBIO (POKYCHOE pPacCTOSHUE
coOuparonie JTUH3HI.

Obopyoosanue. Cobuparoias JIMH3a, ONTHYECKasi CKaMbsl (TMO0 MepHasi JIeHTa
U KpETUICHHE TSl TUH3bI), IBE UTJIBI OT IINPHUIIA (CO CTOUYEHHBIM OCTPUEM ), TIIIACTHIIHH,
TOYCUHBI UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. OOCyxmaercss W JeMOHCTpupyeTcs 3(dexT
napaiakca. M3yudeHHbI 3(@exT ucnosb3yercss s ONPEAENICHUs MOJO0XKEHUs
N300pakeHHsI UCTOYHHMKA CBETa C MaJIoil CBETUMOCTBIO, MOJIYYEHHOI'O C MOMOUIBIO
coOuparoliei JInH3bL. [10 HECKOMBKUM OMbITAM PacCYUTHIBAETCS (POKYCHOE PACCTOSIHUE

JIMH3BI.

3ansaTue 14. U3mepenne poKyCHOro pacCTOSHUS PacceuBaONIell JTUH3bI

Ilpakmuxkym

3aoanue. OmnpenenauTe ¢ MaKCUMaJIbHOW TOYHOCTBHIO (DOKYCHOE PacCTOSHHE
pacCeHnBarOIIECH JIMH3BI.

Obopyodosanue. PaccenBaroliias JuH3a, COOMparoias JMH3a, ONTHYECKAs CKaMbsl
(ubo MepHas JeHTa U KPEeIUICHUsS IS JIMH3), JTUCT KapTOHA, HOKHUIIBI, TOYCUHBIN
UCTOYHUK CBETA.

Kpamkoe onucanue pewenus. O0Cy)aatoTcsi pUeMbl U3MEPEeHUsT (HOKYCHOTO
pacCTOsIHASL ~ pacceuBarolle  JuH3bl. lIpoBOAWMTCS  ONBIT MO  TIOJYYECHUIO
JIEHUCTBUTENHFHOTO U300paKEHUS B paCCEMBAIOIIEH JIMH3E MTyTEM CO3JaHHsI C TOMOIIBIO

CO6PIp3IOH.ICﬁ JIMH3bI MHHMOI'O HCTOYHHKA JJIA paCCCI/IBa}OIHCﬁ nuH3bl. Takxke



IIPOBOJUTCS OTBIT MO HAOIIOACHUIO PACXOSIIIETOCS CBETOBOTO My4Ka, 00pa30BaHHOTO
CBETOM, M3TyYCHHBIM TOUYECUHBIM MUCTOYHUKOM U MPOUICAIINM YEepPe3 PACCEUBAIOIIYIO
JUH3Y, Ha KOTOpyl HakjeeHa nuadparma. Ilo pesynpTaTaM MOJYyYEHHBIX
AKCIIEPUMEHTOB PACCUMTHIBACTCS] ONTHYECKAs CHUJIa PACCEUBAIONICH JTUH3HI.

Onucanue cxooiceu pabomul npakmuxyma: [8], rmaBa Ne 5, mabopatopHast pabota
Ne 12.
3ansaTue 15. Onpeaesienne JJIUHBbI BOJIHBI JIA3€PHOT0 M3JIY4YEHHSI ¢ MOMOIIbIO
cxembl FOHra

Ilpakmuxym

3aoanue. IlpuaymaiiTe 5SKCIEPUMEHTAIBHYIO YCTAaHOBKY, IO3BOJISIOINIYIO
HAOMI0MaTh HMHTEP(PEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JyYeHHUs Jiazepa.
Onpenenute JUIMHY BOJIHBI M3JIYyYEHHUS JIA3€PHOM YKa3KHU.

Obopyodosanue. JlazepHas yka3ka, HUTKa, oJibra, OyJaBKu, SKpaH, pyjiaeTKa.

Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMU HHUTKON OyJlaBKaMu
IPOKAJIBIBAIOTCS JIBa OJIM3KOPACIIONOKEHHBIX OTBEPCTHS B ATIOMUHHMEBOM MUILEBON
donbre. [lomydeHHBIE OTBEPCTHS OCBEHIAIOTCS JIa3€pHBIM MydykoM. B mpoieniiem
cBeTe HaOmoaaeTcst HHTepdepeHInonHas KapTuHa. [1o paccTosiHIIO MEXIy MoJI0caMu
MHTEP(PEPEHIITMOHHON KapTUHBI M PACCTOSHUIO MEXIYy OTBEpCTUSIMU B (OJbre
pacCUMTHIBACTCS AJIMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.

Onucanue  cxooceli  pabomvl  NpAKMUKyma:  3aKIIOUUTEIbHBIA  3Tan
BCEPOCCUMCKON OJIMMMIUABI MIKOJIbHUKOB 1o pusuke 2000 r., 11 knacc, 3agaya Ne 1.

3ansaTue 16. M3yuyeHue cmekTpa cBeTa PA3JIMYHBLIX HMCTOYHMKOB € NMOMOUIbIO
AU pPaKIUOHHON pelIeTKU

Ipaxkmuxkym

3aoanue. llpuaymaiite, coOepuTe U OMUIIMTE IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
MO3BOJIAIONIYI0 TOJYYUTh ONTHYECKUH CHEKTp W3JIYYeHUs] CBETa Pa3InyHBIX
uctoyHukoB. [IpoBeaute uccienoBaHuE CIEKTPOB MPEIJIOKEHHBIX BaM HMCTOYHUKOB
CBETA.

Obopyoosanue. JludpakuronHas peiieTka, ¢GoHAph C JIAMIIOW HaKalWBaHUS,
CBETOJIMOAHBIN (hOHAPH, Ta30pa3psIHas JaMIlouKa, SKpaH, Auadparma, MepHas JIeHTa.

Kpamkoe onucanue pewenus. IIpoBomuTCS cepus OKCIEPUMEHTOB IIO
HaOJII0JICHUIO ONITUYECKUX CIIEKTPOB M3JIYYEHHUSI HCTOYHUKOB CBETA Pa3HOU MPUPOJIBI.
[IpoBoauTCS CpaBHUTENIBHBIA U KOJIMYECTBEHHBIN aHAJIA3 3TUX CIIEKTPOB.

Onucanue cxooiceti pabomwsl npakmuxyma: MexayHapoaHas OJUMIMAAA IO

sKcriepuMeHTanbHoi Gusnke 2018 1., 3amaua «CriekTpy.



3ansatue 17. UccienoBanue 3aBUCUMOCTH HHTEHCHUBHOCTH CBE€YEHHS CBETOJIHOAA
0T CHJIbI MPOTEKAKIIEr0 Yepe3 Hero TOKa

Ipakmukym

3aoanue. V3mepbTe 3aBUCHUMOCTh WHTEHCUBHOCTU CBEYEHMSI CBETOAMOJA OT
CUJIBI TPOTEKAIOIIET0 uYepe3 Hero Toka. Omnpenenure XapakTep H3MEPEHHOU
3aBUCHMOCTH.

Obopyoosanue. (CBeroauon, MIOKCMETp (WM cMapTPoH C  JATYUKOM
OCBEIICHHOCTH), Ta0OpaTOPHBIN OJOK MuTaHus (Wi aABe OaTapeiiku AA, peoctar u
MYJIBTUMETP), COEAMHUTEIbHBIE TPOBOJIA.

Kpamkoe onucanue pewenus. 1IpoBOAMTCS SKCHEPUMEHT MO MPSIMOMY
U3MEPEHUIO 3aBUCHUMOCTH HWHTEHCUBHOCTH M3IyY€HUSI CBETOAMONA OT CHJIBI
MpOoTEKarolero 4yepe3 Hero Toka. Crtpoutcd rpaduk MOITYyYEHHOW 3aBUCUMOCTH.

Onpenensiercs XapakTep 3aBUCUMOCTH.

3ansaTue 18. Ha0aonenne n3duparebHOCTH BHYTpeHHero ¢gorosrdgdexra K AInHe
BOJIHBI CBETA

Ilpakmuxkym

3aoanue. Y CcTaHOBHUTE JIBa CBETOAMO/Ia APYT HAMPOTHUB ApyTa. 3yuuTe siBjeHUE
BO3HUKHOBEHHUs (DOTOTOKa B OCBellaeMOM cBeToauojae. Jljisi 3Toro wusMmephTe
3aBUCUMOCTh CUJIBI (DOTOTOKA OT HAIMPSHKEHUS Ha CBETOJMOJE, BBIMOJTHSIOIIEM POJIb
UCTOYHUKA cBeTa. [loBTOpUTE OMBIT, MPUMEHSS B KAayeCTBE MCTOYHHUKOB CBETa
CBETOJIMOAbI, AIOIINE CBET C Pa3HbIMHU JJIMHAMU BOJH. OmnpenenuTe yCIOBHS, HpH
KOTOPBIX B OCBEIIAEMOM CBETOJIMOJIE BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOAMOJIOB Pa3HBIX IIBETOB (KpacHBIC, 3€JCHBIC U
CUHUE), OJIOK MUTaHUS CBETOMOA-OCBETUTEIIS, MYJIbTHUMETD.

Kpamkoe onucanue pewenus. JIBa cBeTOIHMOJA YCTaHABIMBAIOTCS HAMPOTHUB
npyr napyra. Yepe3 OJMH CBETOAMOJ| MPOIMYCKAETCSd TOK OT WCTOYHUKA IMHUTAHUS.
N3yuaercs  siBjeHHME BO3HUKHOBEHHS (OTOTOKA BO  BTOPOM  CBETOJIUOJC.
OOGHapyxuBaetcsi, 4To (POTOTOK BO BTOPOM CBETOJIMOJAEC BO3HHMKAET TOJBKO TMPH
OCBEIIEHUHU €r0 CBETOJAUOJAOM C JJIMHOW BOJIHBI, MEHBIIIEH WJIA PABHOM IJIMHE BOJIHBI,
Ha KOTOPYIO PACCUMTaH OCBEIIAEMbI CBETOANOI.

Onucanue cxooiceti pabomwsl npakmuxyma: MexayHapoaHas OJIMMIHANA TI0
skcnepuMeHTaabHOl pusuke 2020 r., 3a1aya «Onronapay [17].



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOYHOM
AEATEJIBHOCTHU «OCHOBbBI ®U3NYECKOI'O DKCIIEPUMEHTA
(PU3UKO-MATEMATHYECKHUH ITPO®PUITb)»

JIMYHOCTHBLIE PE3YJIBTATDBI

B cghepe epasicoanckoeo socnumanus:

TOTOBHOCThH BECTH COBMECTHYIO JESATEILHOCTh B HHTEPECAX TPAKITAHCKOTO
o0l11ecTBa, y4acTBOBATh B CAMOYITIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

yYMEHHE B3aMMOJICHCTBOBATH C COITMATbHBIMU HHCTUTYTaMU B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM.

B cghepe nampuomuuecxkoeo socnumanus: chopMUPOBAHHOCTH POCCUNUCKON
IPKJAHCKON UACHTUYHOCTH, MATPUOTU3MA; [ICHHOCTHOE OTHOIICHUE K
rOCyJapCTBEHHBIM CUMBOJIAM, JOCTHIKEHUSIM POCCHMUCKUX YUEHBIX B 00J1aCTH (hU3UKH
1 TEXHHKH.

B cghepe oyxosno-npascmeennozo socnumanus. cOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS; CITOCOOHOCTh OIICHUBATh
CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPATBHO-
HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B JACSITEIBHOCTH YUYECHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyIyIIero.

B cgepe scmemuueckozo socnumanus:

ACTETUYCCKOE OTHOIICHHUE K MUPY, BKIIFOYAst 3CTETUKY HAyYHOTO TBOPYECTRA,
npuCylero (U3n4IecKoi HayKe.

B cgpepe mpyoosozo socnumanusi:

HWHTEPEC K Pa3IMIHBIM chepaM mpo(ecCHOHATEHOM NeITETEHOCTH, B TOM YHUCIIC
CBSI3aHHBIM C (PU3MKON U TEXHUKOHN, yMEHHUE COBEPIIaTh OCOZHAHHBINA BHIOOP OyyIiei
podeCcCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh ¥ CITOCOOHOCTh K 00pa30BaHUI0 U CAaMOOOPAa30BaHUIO B 00JIaCTH
(GU3MKY HA IPOTSHKEHUN BCEH KU3HH.

B cghepe sxonocuueckozo 6ocnumanusi:

c(hOpPMHPOBAHHOCTH PKOJOTHIECKOMN KYJIBTYPBI, OCO3HAHKE III00aTbHOTO
XapaKTepa SKOJOTHYECKUX TIPOOIIeM;

IJIAHUPOBAHKE U OCYIIECTBICHUE JICVCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacUIMpeHUe OMbITA JEATEIbHOCTH SKOJOTUYECKON HAITPaBICHHOCTH HA OCHOBE

MMEIONINXCS 3HAHUH 10 (pU3UKe.



B cghepe yennocmu nayunozo nosnanus:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NYECKON HAYKHU;

OCO3HaHME IEHHOCTH HayYHOU JIeSITeIbHOCTH, TOTOBHOCTH B ITPOLIECCE U3YUCHUS
(GU3MKK  OCYHIECTBIIATH MPOEKTHYI0 M  HCCIENOBATEIbCKYIO  JESTEIBHOCTD

HWHAWBUAYAJIBHO U B I'PVYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIEC Y4eOHbIE eiiCTBHS:

ba3oBble jornueckue 1eiicTBUA:

CaMOCTOSATENIbHO  (OopMyJIMpOBaTh U AKTyaJIU3UpOBATh  MIpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LEIU JEATCIBHOCTH, 3a1aBaTh [apamMeTpbl M KPUTEPUM UX
JNOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3UUECKHUX
SABJICHUSAX;

pa3palaThiBaTh IJIaH PEIICHUs NPOoOJIEMbl C Y4YETOM AaHalIu3a HMEIOIIUXCS
MaTEepUAIIbHBIX U1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKU IOCIIEICTBUH ACATEIbHOCTH;

KOOPJIMHUPOBATH U BBINOJHATH Pa00Ty B YCIOBUAX PEATIBHOTO, BUPTYAIBHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBHS;

pa3BUBAaTh KPCATUBHOC MBIIMIJICHHUC ITPH PCIICHUHN )KU3HCHHBIX HpO6J’IGM.

Bba3oBble uccienoBareibckue JeiCTBUS:

BIIQ/IETh HAyYHON TEPMHUHOJIOTHEH, KIIOYEBHIMH TMOHITHSIMH WM METOJaMU
(puznyecKoil HayKu;

BJIa/IETh HAaBbIKAMU y4eOHO-UCCIIEIOBATENBCKOM U MPOEKTHON AESITENbHOCTU B
o0nacTu (U3MKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITEIbBHOMY IIOMCKY
METOJIOB pEIICHUs 3adad (PU3UUYECKOTO COJAEp>KaHUs, MPUMEHEHHUIO PAa3TUYHBIX
METOJIOB TTO3HAHUS;

BJAJeTh BUIAMH JIEATEIHHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUSA, €ro
MHTEpIpeTalnu, MpeoOpa30BaHUIO ¥ IPUMEHEHHIO B PA3TUYHBIX YUCOHBIX CUTYyAIHSIX,
B TOM YHCJIE TIPHU CO3/IaHUU YIEOHBIX MPOCKTOB B 00J1aCTH (HU3UKU;

BBISIBJISITh NPUYMHHO-CJICJICTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THIOTE3Y €€ PELICHHs, HAXOAUTh apryMEHTHI I JOKa3aTeIbCTBA CBOUX

YTBEPKJICHUM, 3a]1aBaTh MApaMeTPhl U KPUTEPUU PEILICHNUS;



aHAM3UPOBATH MOIYUYECHHBIE B XO/I€ PEIICHUS 33a]]auu Pe3yIbTaThl, KpUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh H (POPMYIUpPOBaTH COOCTBEHHBIE 3aJadd B 00pa30BaTEIbHOU
AESITeILHOCTH, B TOM YUCIIE IPU U3yUeHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMeTh TEPeHOCUTh 3HAaHUS 10 (u3uke B TPAKTUYECKYIO OO0JIACTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEU, NpeJsiaraTh OPUTHHAIBHBIE TOAXOIBl U PEIICHUS;

CTaBHUTb HpO6J’ICMBI " 3a1a49M, OJOITYCKarOmMKne aJlbTCPHATHBHBIC PCIIICHUS.

Pabora c nndopmanmueii:

BIIQJICTh HaBBIKAMH IMONy4YeHUS HWHPoOpManuu (U3NIECKOTO COJACPNKAHUS W3
HMCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSTEIHLHO OCYIIECTBISATH TIOWCK, aHAJU3,
CUCTEMATH3AlMI0 M HWHTEPHpPETAlUi0 HHPOPMALMU PA3IUYHBIX BHUJIOB U (opm
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

HCITOJIB30BaTh CPEICTBA MHPOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUN
B PpCIICHWM KOTHUTHBHBIX, KOMMYHHMKATUBHBIX W OPTraHW3allMOHHBIX 3a7ad C
coOmoaecHueM TpeOOBaHWUN AProOHOMHUKH, TEXHHKH OC30MacCHOCTH, THTHUCHBI,
pecypcocOepekeHrs, TPaBOBBIX M OJTHYECKHX HOPM, HOPM HWH(OpMAIMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCTHI (PU3UIECKOTO COJICPIKAHUS B PA3TUYHBIX (hOpMATax C y4eTOM
Ha3HAauYeHUd WH(OpMAIMK U TEJIEBOM ayJqUTOPUH, BHIOMpas ONTHUMAIbHYIO (opMy

IMpCaACTABJICHUS U BU3yaAJIN3allUH.

KOMMyHHKaTI/IBHLIe YHUBCPCAJIbHBIC yqeﬁHble HeﬁCTBHﬂ:

OCYIIECTBJISATH OOIIEHHE BO BHEYPOUHO JIEATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKH KOHPIUKTHBIX CUTYAIlMi M CMSTYaTh KOH(MIUKTHL,
pPa3BEepHYTO U JOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMSI C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh M HCIOJb30BaTh MPEUMYLIECTBA KOMAHAHOW W HMHIWBUIYaJTbHOU
paboTHI;

BHIOMpAaTh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUH C y4eTOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)I0T0 4ieHa KOJUICKTHBA;

OpUHUMATh  LEIM  COBMECTHOM  JIeATENbHOCTH, OpraHU30BBIBATH |
KOOPIMHUPOBATh JEHCTBUS MO €€ JOCTHKEHUIO: COCTaBJATh IUIaH JCWCTBUM,
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pacmpenensiTb pPOJM C Y4YETOM MHEHUHM YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJA M KaXKJIOTO y4YaCTHHUKA KOMaHbl B OOLIUH
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE TPOEKTHI, OIEHMBATh HWJEU C TO3ULIUH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBJISITh  MO3UTHBHOE CTPATETMYECKOE TMOBEICHHWE B  Pa3UYHBIX

CUTyalnu:Aax, IpoABJIATH TBOPUCCTBO U B006pa}KCHI/IC, OBITH NHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUS:

Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISATh TMO3HABATENBHYIO JESITEIBHOCTh B 00JIACTH
(bU3UKH, BBISBISATH IPOOJIEMbI, CTABUTh U (DOPMYIIMPOBATH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTABIISATH IJIaH PEIIEHUSI PACUETHBIX U KaY€CTBEHHBIX 3a/1ad,
IUIaH BBITIOJTHEHHSI TPAKTUYECKOW pabOThI € YYEeTOM HWMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANIOYTEHU;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHMpsaATh paMKd y4eOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHUI;
JieaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
peleHue;

OIICHUBAThH IPHOOPETCHHBIN OTIBIT;

CIoCcOOCTBOBATH (POPMHUPOBAHUIO U TPOSBICHUIO IPYIAUIIUU B 001aCTH HU3HKH,

MIOCTOSIHHO TIOBBIINIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJVIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJICTh HaBBIKAMH ITO3HABATEIBbHON pedICKCHH KaK OCO3HAHMS COBEPIIIACMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIh30BaTh MPUEMbl PEe(IICKCUU NJIsi OLIGHKH CHUTYyallid, BHIOOpA BEPHOTO
pelieHus;

YMETh OIICHUBAaTh PUCKAU U CBOEBPEMEHHO IPUHUMATH PEIICHUS IO HUX

CHIDKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX IIpU AaHaIU3€ pPe3yJIbTaTOB

ACATCIBbHOCTH,



OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;
IIPUHAMAaTh MOTHBBI M apryMEHThl JPYTMX IIpA AaHAIU3€ PE3YJIbTAaTOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 knacca oGy4daromuiicst Hay4YuTCs:

MOHMMATh 3HaYEHHE OMUCATENbHOW, CUCTEMATU3UPYIOIICH, O0OBICHUTEILHON U
NPOrHOCTUYECKOU (PYHKITMI (PU3HUECKON TEOPUH - MEXAHUKH, MOJIEKYJISIPHON (DU3UKU
U TEPMOAMHAMUKH, pOJib (HU3MUECKON TEOopuH B (HOPMHUPOBAHMU TPEACTABICHUH O
(u3HUecKoi KapTUHE MUPA;

pasznuyaTh yCIIOBUS MPUMEHHMOCTH HU3YUYEHHBIX MOJelel (U3HUeCKuX Tell U
MPOIIECCOB (SIBJIICHUI);

paznuyaTh yclioBus (TpaHMIlbl, OOJAcCTH) NPUMEHHUMOCTH H3YYCHHBIX
¢u3HUeCcKX 3aKOHOB, TOHUMATh BCEOOIIMN XapakTep (PyH/IaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAHUYECKHE, TEIUIOBBIC, JJIEKTPUUECKUE
MPOLIECCHl U SIBJICHUSA, HCIIOJb3Yysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbI MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH, MOJEKYISIpPHOU (U3UKU U TEPMOJUHAMUKH,
3JIEKTPOAMHAMUKHY;

aHAIU3UPOBaTh M OOBACHATH (PU3NYECKHE SBJICHHS, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUS U PU3NYECKUE 3aKOHBI;

ONKCHIBATh (U3UUECKUE TMPOLECCHl U SIBICHUS, HUCHOJIb3Ysl HEO0OXOIUMbIe
BEJINYMHBI;

O00BACHATH OCOOCHHOCTU MPOTEKAHUS U3yYaeMbIX (PU3UUECKUX SBIICHHIA;

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3UYECKOW BETUYUHBI OT
OPYrol C MCIOJB30BAHUEM IIPSAMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUpPOBATh pe3yibTaThl IOJTYYEHHON 3aBUCUMOCTH (U3HUYECKUX
BEJIMYMH B BUJIE TPA(UKOB C yUeTOM a0COJIIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, 1eTaTh
BBIBO/JIbI 10 PE3YJIbTATAM UCCIIENOBAHNS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUsl (DU3NUECKUX BEJIMYMH, IPU 3TOM BBIOUPATh
ONTUMAJbHBIA METOJ HW3MEpEHUs, OICHUBATh aOCOJIOTHBIE M OTHOCUTEJIbHBIC
NOTPELIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUN;

IIPOBOAUTDL ONBITHI II0 IPOBEPKE NPEMIOKEHHONW THUIIOTE3BI: IUIAHUPOBATH
AKCIIEPUMEHT,  COOMpaTh  JKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIM3HPOBATH

IMOJIYYCHHBIC PC3YJIbTAThI U ACJIATh BBIBOJA O CTATyCC HpCI[JIO)KCHHOﬁ THUIIOTEC3bI,



coOnroaaTh MpaBwiia OE€30MACHOTO TpyJAa IpPU MPOBEIECHUM MCCIEAOBAHUN B
pamMKax NpakTUKyMa U y4eOHO-UCCIIEA0BATEIbCKON AEATEIbHOCTU C UCIIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U JTa0OPaTOPHOTO 0OOPYIOBAHMS,

pelaTh pacyeTHbIC 33Ja4uM C SBHO 3aJJaHHOW U HESIBHO 3a/IaHHOM (U3MdecKou
MOJIETIbIO: Ha OCHOBAHUH aHAJIN3a yCIOBUS 000CHOBBIBATH BEIOOP (PU3NYECKOM MOIEIH,
OTBevaroLIeil TpeOOBaHUAM 33]1a4M, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (U3MUYECKUX TEOPUH MPH HUCIHOJIB30BAHUU MAaTEMaTHUYECKHX METO/I0B
pemieHus 3ajgad, MPOBOJAUTH pPACUEThl HA OCHOBAaHWM HUMEIOIIUXCS JIAHHBIX,
AHAJIM3UPOBATh PE3YJbTaTbl M KOPPEKTHUPOBATH METOABl PEUICHUS C Y4ETOM
MOJIyYEHHBIX PE3YyJIbTATOB;

pelIaTh KaueCTBEHHBIE 3a/1aud, TpeOyIolue NPUMEHEHUs 3HAHUM U3 pa3HbIX
pa3nenoB Kypca (U3MKM, a TaKKe€ HWHTErpalyy 3HAaHUW W3 APYrUX MpPEeIMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTUYECKYIO LEMOYKY PacCyKIEHUH C
OTIOPOM Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBJICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUSI OCHOBHBIX MPUHIHUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBATh W OLEHUBATH MOCIEACTBUS OBITOBOM M NPOU3BOJCTBEHHOMN
NEeSATEIbHOCTH YEJIOBEKa, CBSI3aHHOM ¢ (U3MYECKUMHU MpOIECCaMu, C MO3ULUN
JKOJIOTUYECKON 0e301MacHOCTH, IIPEICTABICHUN 0 palMoOHAIBHOM
MPUPOJONOIb30BAHUN, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUW HAYKU WU
TEXHOJIOTHH JIS JATBHEHIIIETO Pa3BUTHS YEI0BEUECKOro 0OIIeCTBa;

MPUMEHATh pa3uyHble CcrnocoObl padoThl ¢ HH(OpManuend (HU3NIECKOTO
COJIEp’KaHusl C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH, MPH
TOM HCIIOJIb30BATh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU Ul TIOUCKA,
nepepabOTKU U TMPEAbSIBICHUS Y4YEOHOH W HAyYHO-TIOMYJSIPHOM MHGOpMaINH,
CTPYKTYpUPOBAaHUSA U HUHTEpIpEeTaluu HH(POpMAlMM, MOJYYEHHOM M3 Ppa3IMYHbIX
UCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(DOPMAIUIO U OIIECHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCSA 3HaHWM, TaK MU HAa OCHOBE aHaIu3a
MCTOYHHKA MHGOPMAIIHH;

IPOSBIISITH OPraHU3alMOHHBIE M TO3HABATEIbHBIE YMEHHSI CaMOCTOATEIbHOTO
NpUOOpPETEHUs] HOBBIX 3HAHWW B TMPOIECCE BBINOJHEHUS MPOEKTHBIX M Y4eOHO-
UCCIIEIOBATEILCKUX paloT;

paboTaTh B IPyIIIE C UCTIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH;

MPOSBIATh MOTHBAIMIO K Oynaymield npoQecCHOHANbHON JESTENbHOCTH IO

CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPODUIIS.



K xonny 11 knacca oOy4aromuiicst HaQy4YuTCs:

MOHUMATh POJib GU3UKK B SKOHOMUYECKOH, TEXHOJOTUYECKOM, COIMAIbHOU U
ATUYECKON cepax NeaTebHOCTH YeJOBEeKa, poJib U MECTO (DU3UKU B COBPEMEHHOMU
HAYYHOW KApTHHE MHpA, 3HAYEHHUE OMNMUCATEIIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM ¥ TPOTHOCTHYECKOM (yHKUMN (uU3MUeckod Teopuu, poJb
duznyeckoit Teopun B HOPMUPOBAHUH MIPEICTABICHUA O PU3NUECKON KapTUHE MUPA,
MecTO (pU3ndecKoil KapTUHBI MUPA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
IPEACTABICHUN O IIPUPO/IE;

pasznuyaTh yCIIOBUS NMPUMEHMMOCTH HU3YUYEHHBIX MOJelell (U3HUecKux Tell U
POLIECCOB (SIBJICHUN);

paznuuath yclioBHs  (TpaHMIbl, OO0JacTH) MNPUMEHUMOCTH H3YyUYECHHBIX
(br3UYECKNX 3aKOHOB, MOHUMATh BCEOOIU XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh HUCIIOIb30BAaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH AJIEKTPOMATHUTHBIC, KBAaHTOBbIE IPOIECCHl U
SIBJICHMSI, UCIIOJIb3YSl OCHOBHBIE ITOJIOXKEHUS ¥ 3aKOHBI 3JIEKTPOJAMHAMUKN U KBAHTOBOU
busuKy;

OMKCHIBATH U3yUYEHHbIE (PU3UUECKUE TIPOLIECCHI U SIBJICHMUS;

O00BACHATH OCOOCHHOCTU MPOTEKAHUS U3YUEHHBIX (PU3HUUECKUX SIBICHHIA;

MPOBOJIUTh  HCCIEAOBAaHUE  3aBUCUMOCTEH  (PU3MYECKHX  BEJIUYMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUH, NpPH 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(uKCcHUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTU (DPU3MUECKUX BEIMYUH B BUJE
rpaUKoB ¢ y4eToM aOCOJIFOTHBIX MOTPEIIHOCTEH M3MEpPEeHMi, JeNaTh BBIBOJABI 10
pe3yiabTaTam UCCIEI0OBAHNUS;

MPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIMYMH, IPU 3TOM BBIOUPATh
ONTUMAJIbHBIA METOJI HW3MEpPEHHUs, OIICHUBATh aOCOJIOTHBIE M OTHOCHTEIIbHbIC
MTOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJIUTH ONBITHI IO IPOBEPKE MPEMNJI0KEHHOW TMIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT,  COOMpaTh  OIKCIEPUMEHTAJIbHYI0  YCTaHOBKY, aHaJIM3UPOBATh

IMOJIYUYCHHBIC PE3YJIbTAThI N JCJIaTh BBIBOJ O CTATYCC HpC,Z[.TIO)KCHHOﬁ THUIIOTE3HI,

coOmro/iaTh TpaBuia O€30MacHOr0 TpyJAa MPU NPOBENCHUU HCCIEAOBAaHUN B
paMKax MpakTUKyMa U y4eOHO-UCCIIeI0BATEILCKON JIESITEIFHOCTH C UCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

peraTh pacueTHbIC 3a7a4M C SIBHO 3aJaHHOW M HESBHO 33aJJaHHON (hM3UYECKOM

MO/IEJIBIO;



pelIaTh KaueCTBEHHBIE 3a/aud, TPeOyIoLMe NPUMEHEHUs 3HAHUM M3 pa3HbIX
pa3nenoB Kypca (pU3MKH, a TakKe HUHTErpalMd 3HAHUH W3 JPYTHX IPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PAaCCYKIEHUH C
OTIOPO¥ Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMSI 111 OOBSCHEHUS! OCHOBHBIX IPHUHIIUIIOB
paboThl U3MEPUTENBHBIX TPUOOPOB;

aHAJIM3UPOBATh M OLIEHWBATH MOCIEACTBHUS OBITOBOM U MPOM3BOICTBEHHOMN
JESTEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU TMPOILIeCCaMu, C TO3UIUN
HKOJIOTMUYECKOMN 0€301acHOCTH, IpeICTaBICHUN 0 panoHaIbHOM
OPUPOAOIIONB30BAHNN, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHHW HAYKU M
TEXHOJIOTUH ISl JAIbHEHIIIErO Pa3BUTHS YETIOBEUECKOro OOIeCTBRa;

MPUMEHATh pa3MyHble CrnocoObl padoTel ¢ HHpOpMALMEN (U3NIECKOrOo
COJIEp’KaHusl C MCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH, MPU
TOM HCIIOJIb30BATh COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTUU JUIs TIOMCKa,
nepepabOTKU U TMPEAbsIBICHUS Y4YEOHOH U HAyYHO-TOMYJSIPHOM MHGpOpMaIHH,
CTPYKTYPUPOBAHMSI M WHTEPHPETALUH HHPOPMALMH, IMOITYYEHHON M3 pazIuUHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIM3UPOBATH MMOJIYyYaEMYI0 HH(DOPMALUIO U OIIEHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEKOIIMXCS 3HAHMM, TaK M HAa OCHOBE aHaJIM3a
UCTOYHUKA HH(POPMAIIHH;

MPOSIBJISITh OPraHU3allMOHHBIE M TIO3HABATEIbHBIE YMEHHSI CaMOCTOSITEIIBHOTO
MpUOOpPETEHUsI HOBBIX 3HAHMM B MPOIECCE BBIMOJHEHHUS TPOEKTHBIX U Y4eOHO-
UCCIIEIOBATEIbCKUX PadoT;

paboTaTh B IPYIIE C UCTIOJIHEHUEM PA3JINYHBIX COLUAIBHBIX POJIei;

MPOSIBJISITh MOTUBALIMIO K Oyayunieil mpopecCHOHAIbHON NEATENbHOCTH 10

CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHUYECKOE IINTAHUPOBAHHME

10 KITACC

HanmenoBanue pas3aciioB

DKCTIEPUMEHTE (JICKIIHS)

o3HaHus npupoabl. HaGmronenue u
SKCIIEpUMEHT B pusnke. CriocoObl
U3MEpeHUs (PU3NYECKUX BEIUUUH
(anasoroBbie U TUGPOBHIC
U3MEPUTEITBHBIC IPUOOPHI,
KOMITBIOTEPHBIE JaTYNKOBBIC
CHUCTEMBI).

[lorpemHocTy U3MEPEHUM
dusnueckux BenuuuH (abCcomroTHAS
U OTHOCHUTEIIbHAS).

[ unore3a. ®U3NUYECKUM 3aKOH,

I'paHUIbI €TO IPUMCHUMOCTH

KonuyectBo XapakTepucTUKa JIeATeIbHOCTH
Ne ri/m H TeM y4eOHOro [IporpamMmmuoe coaepxaHue
4acoB oOy4Jaronmxcs
npeaMeTa
Paznen 1. Mexanuka
1.1 [TlorpeurHocTu B 2 DKCIEPUMEHT U TEOPHUA B ITPOLECCE

Onepuposams nonamusamu: HabIIOICHUE,
DKCIIEPUMEHT, THIIOTE3a, TCOPHS,
dbusndeckas BeIUInHA, GU3NICCKUAN
3aKOH, U3MEPUTENbHBIN TPUOOD,
U3MEpEHUe, Pe3ybTaT U3MEPEHHUs, [IeHa
NeNeHMS Kbl TprOopa, MOrPeuTHOCTh
u3MepeHus . [Ipusooums npumepoi
HAOJIOICHU S, DKCTIEPUMEHTA, TUTIOTE3HI,
Teopuu, GU3NIECKUX BEIUUHH,
(bu3HUEeCKUX 3aKOHOB, U3MEPHUTEIBHBIX
npuoopoB. Onpedenams 1IeHy NCICHUS
[IKaJIbl TPUOOpa, aOCOIIOTHYIO
MOTPENTHOCTD MPSIMOTO U3MEPEHUSI.

3name HOPMYITBI 1711 OTICHKU
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OTHOCUTEIHLHOM MOrPEeIIHOCTH
KOCBEHHOT'O U3MEPEHUsI, MpaBuia
OKPYTJICHUS] aDCOJIFOTHBIX MOTPEIIHOCTEN,
BBIPAKEHUE OTHOCUTEIBHBIX

HOFpGHIHOCTeI‘/’I B IIPOOCHTAax

1.2

OreHka norpenrHocTei
MPSIMBIX ¥ KOCBEHHBIX
M3MEPEHNN
(camocTosITeTbHAS

pabota)

OrnpeneneHne nNorpemHocTen
MPSAMBIX U3MEPEHUI 110 33JaHHBIM
pe3ysbTaram u3MmepeHun. Ilpuemel
OLICHKHU ITOTPEIIHOCTEN KOCBEHHBIX

M3MEPEHUMN

Onepuposams noHsamusMu: aOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHUsI, OTHOCUTEIIbHAS
MOTPEIIHOCTb U3MEPEHHUS.

[ Ipusooums npumepwvl MPSIMBIX U
KOCBEHHBIX U3MEPEHUN.

Onpeodensimp MOTPEIIHOCTH MPSIMBIX
N3MEPEHU.

Hcnonvzoeams METOJ TPAHHULL 111 OLEHKHU
AOCOJIIOTHOM MOTPENTHOCTH TIPSIMOTO
W3MEPEHUS, IPABUIIA OKPYTJICHUS
Q0COJIFOTHBIX MOTPENTHOCTEHN, (hOPMYJIbI
TJ1S1 OLIEHKHW OTHOCHUTEIIbHOU
MOTPEIIHOCTU KOCBEHHOT'O U3MEPEHHUS.

Ymemwb okpyrisiTh aOCOTIOTHBIE

34



MOTPEIIHOCTH, BBIPAXKATh OTHOCUTEIbHbIE
MOTPEIIHOCTH B MPOIICHTAX.
\Pewams 33124 Ha OLICHKY

OTHOCHUTCIIbHBIX HOFpCHIHOCTCﬁ

1.3.1

Y cpenHeHne U3MEPEHUN.
City4aiiHas MOrpemHoCTb

(IpaKkTUKyM)

[ [puOOpHBIE MOIPEIHOCTH,
CIIy4allHbl€ U CUCTEMAaTHYECKHE

[MIOI'PCIIHOCTHU

Onepuposams noHaAmusAMU: IPUOOPHAs
[OTPELIHOCTD, CIIy4YaiiHasl OTPEIIHOCTb,
CHUCTEMAaTUYECKasl IOTPEIIHOCTb, CPEIHEE
3HaueHue. [Ipueooumsv npumepol
npUOOPHOM, CIIy4aliHOMN U
CHUCTEeMAaTUUYECKOM MOTPEITHOCTH.
Onpedensimsb SKCTIEPUMEHTATLHO HA0OD
3HAUYCHUN (PU3NYECKON BETMYUHBI TIPU
MPOBEJCHIUH HECKOJIBKUX HE3aBUCHUMBIX
N3MEPEHU.

Hcnonvzosams GOpMYIIbI ISl CPETHETO
apu(pMeTHYECKOr0 HECKOJIbKUX YUCEII,
U1 OIICHKU a0COJIFOTHOM MOTPEHIHOCTH
3HaueHUS (PU3NICCKON BETUIHHEI,
OLICHEHHOTO KaK CpeiHee

apudmMeTHIeckoe Habopa ee 3HaUYCHUI.
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Oyenusamsv 3HAYEHUE U3MEPSIEMOU
(bu3nyeCKOil BETNYNHBI KaK CpeIHee
apudmeTnueckoe Habopa ee 3HaUCHUH,
[10JIy4ECHHBIX IIPU ITPOBEACHUU
HECKOJIbKMX HE3aBUCUMBIX U3MEPECHHU,
AOCOJIIOTHYIO U OTHOCHUTEIIbHYIO
NOTPEIIHOCTD 3HAYEHHSI 3TON (PU3UUECKOM
BEJIUYMHBL. Ycmanaenusams 3aumMocensu
MEX]ly OLIEHKOM 3HaueHus (PU3MIeCcKOn
BEJIMYUHBI, ONPEIEISEMOMN 110
pe3yibTaTaM HECKOJIbKUX HE3aBUCHUMBIX
U3MEPEHUM, U CPETHUM apu(PMETUYECKUM

HCCKOJIBKHNX YHCCJI

1.3.2

Kunemarnueckue
M3MEPEHUS JaJIbHOCTU
[10JIETA, PACUET
Ha4yaJbHOM CKOPOCTH

(IpaKTUKYM)

[lepemenieHue, CKOpOCTh U
YCKOPEHUE MaTEpUaIbHOM TOUKH, UX
POEKIMU Ha OCHU CUCTEMBI
koopauHat. CiioxeHue
MEPEMEICHUMN U CIIOKEHUE
CKopocrel. JIBrkeHue tena,
OpOIIEHHOTO MO/ YTJIOM K

FOPU30HTY. 3aBUCUMOCTD

Onepuposams noHamMuAMU: CKOPOCTb,
YCKOpEHUE, CBOOOTHOE TaJICHHE,
NMaTbHOCTH MOJIeTa, a0COIOTHAS
MOTPEINTHOCTh U3MEPEHHUSI, OTHOCUTEIIbHAS
MOTPEITHOCTD U3MEPCHHUS.

[ Ipueooums npumepvl CBOOOTHOTO

[MaaCHUA TCII ITPU pa3JIMIHBIX
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KOOpAWHAT, CKOPOCTH U YCKOPCHHUA

MaTCpHaHBHOﬁ TOYKH OT BpCMCHU

3HAUCHUSIX Ha4YaJIbHOM CKOpOCTH, IIpHU

Pa3HBIX YIJIaX MEXAY HadalbHOU

CKOPOCTBIO U TOPU30OHTOM. Hcnonvzosamo

PYJETKY, KHHEMAaTU4YeCKUue (POPMYJIbI,
OIIMCBIBAIOIIUE ABKEHUE TEIIA,

OpOIIIEHHOTO MO/ YTJIOM K TOPU30HTY.

Dopmynuposams TUTIOTE3Y O XapaKTepe

3aBUCUMOCTH JIaJIbHOCTH MOJIETa Tela,
OpOIIEHHOTO0 TOPU3OHTAIIBHO, OT €r0
HaYaJIbHOU CKOpocTU. Mccrnedosamu
3aBUCUMOCTD JAJIBHOCTH T10JIETA TEJA,
OpOILIEHHOT0 TOPU30HTAIBHO, OT €T0
Ha4yaJbHOM CKOPOCTH U
uUHmMepnpemuposams MOIyYeHHbIE
pe3ynbTaThl. Pewams 3a1ady Ha
ONPEIEIEHUE M0 IKCIIEPUMEHTAIBHBIM
NTAHHBIM HAYaJIbHOM CKOPOCTH TEa,
OpOIIEHHOTO TOPU3OHTAIILHO.
Onpeoensamsb aOCONIOTHYIO U

OTHOCHUTCIIbHYIO ITIOTPCIIHOCTD
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HavyaJbHOU CKOpPOCTH TCJIA, 6p0HICHHOI‘O

TOPU30HTAIBHO

1.4

[Ipocrenmue
FEOMETPUYECKHE
U3MEpPEHUs
(camocTosATEIbHAS

paboTa)

MeTobl U IPUEMBI IPOBEICHUS
[IPSIMBIX ¥ KOCBEHHBIX H3MEPEHUN
reOMETPUUECKUX BEJIMYUH (IUIMHA,

YTOJI, TJIO0IA b, 00HEM)

Onepuposams nousamusamu: aOCOMOTHAS
MOTPEITHOCTh U3MEPEHUS, OTHOCUTEIIhHAS
MOTPEITHOCTH U3MEPCHHUS.

3Hamb METOBI ¥ TIPUEMBI TIPOBEACHUS
MPSIMBIX U3MEPECHUIA TEOMETPUISCKIX
BEJIMYHH.

[ Ipumernsimo HOpMyIIbI

I OTIpe/IeNIeHNsT AOCOMIOTHBIX U OIICHKHU
OTHOCHUTEIHHBIX TTOTPEITHOCTEH.
\Pewiams 3a1ady Ha Ompe/ieiIcHUE
riomaan GUrypsl 1 0obema Tema 1o
HKCIIEPUMEHTAILHO U3MEPEHHBIM
3HAYCHUSIM JIJTUH.

Onpedenamsb 3HAYEHUS] OTHOCUTEIBHBIX

[MOrPEITHOCTEN B TPOLIEHTAX

1.5

[ paduku
DKCIIEPUMEHTAIIbHBIX

3aBUCUMOCTEM.

['paduaeckoe npeacraBieHuE
3aBUCUMOCTEHN (PU3UYECKUX BEIIMUUH

npyr oT apyra. JIlnnennas

Onepuposams nousmusmu. rpadpux
3aBUCUMOCTH OJTHOM (hU3UUeCKOM

BEIIMYMHBI OT IPYTOM, THHEHHAS
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['paduueckas o6paboTka

NAHHBIX (JICKIUS)

3aBUCUMOCTDE. Y TJIOBOU
KO’ (UIIUEHT U CBOOOTHOE

cllaraeMoe€ JIMHEHMHOM 3aBUCUMOCTH

3aBHCHUMOCTb, YTTIOBOM KO3 (ULIMEHT U
cBOOOHOE cllaraeMoe JIMHEHHOM
3aBHCHUMOCTH, allllPOKCUMAIINS,
UHTEPIOJIALNSA, IKCTPANONALUs. 3Hams
npaBuiia MOCTPOCHUSI rpauKOB
3aBHCHUMOCTEH (PU3NIECKUX BEJTUUUH APYT
OT Jpyra.

Cmpoums rpapuKy TUHEWHBIX
3aBHCHUMOCTEH (PU3NIECKUX BEJIUUUH APYT
OT JpyTa.

I [pumenamo nipaBUIIa IOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYMH APYT OT JpyTa.

I Ipugooums npumepsl anMpOKCUMAITHH,
MHTEPIOJIALNH, SKCTPANONALUU. Y mems
POBOAUTH MPOLEAYPHI allIPOKCUMALIUH,
WHTEPIIOJIALNH, SKCTPATIOJISAIINH.
Onpedensims 3HAUECHUS YTIIOBOTO
koa(dduieHTa 1 CBOOOAHOTO CIAraeMoro
JIMHEMHOM 3aBUCHUMOCTH, OIICHMBATh UX

a0COJIFOTHBIE
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NOTPEITHOCTH.
Yemanasnusame 83aumocesasu MEXIY
MaTeMaTUYECKUM MOHSATHUEM «JIMHEUHAS
(GYHKIUSD U TUHEHHOM 3aBUCUMOCTBIO
(bU3UYeCKUX BEIMYUH APYT OT APYTa.
HUccneoosams u unmepnpemuposams
rpaguKy TMHEHHBIX 3aBUCUMOCTEH
(bu3HUeCcKUX BEIUYUH APYT OT ApyTa.
\Pewiams 3a1a4u Ha IOCTPOCHUE
ITMHENHBIX TPpa(UKOB 3aBUCUMOCTEM
(bU3UYECKUX BEJIMYMH PYT OT Apyra o
3a/IaHHBIM Ha0OpaM AKCIIEPUMEHTATBHBIX
NTaHHBIX, ONPEIEIATH 110 TOCTPOCHHOMY
rpaduKy yrioBoit kodhuiueHT u
CBOOOIHOE cllaraeMoe, OICHUBATh UX
AOCOJIIOTHBIE U OTHOCUTEJIbHbBIE

[MOIPELTHOCTH

1.6

OG6paboTka HEeTUHEHHBIX
3aBHCHUMOCTCH:
NTMHEeapu3aIys, moIcUeT

I[JI01Ia a1

['paduueckoe npeacraBieHue
3aBUCUMOCTEHN (PU3UYECKUX BEIIMUUH
npyr ot apyra. Henvuueinas

3aBUCUMOCTDb U €€ JIMHCApU3alniia

Onepuposams nonsmusmu: rpapuk
3aBUCUMOCTH OJTHOM (hU3UUeCKOM
BEJINYMHBI OT IPYTrOW, HEJIMHEHAS
3aBHCUMOCTb, JIMHEAPU3ALU HEJIMHEWMHOU

3aBHCHUMOCTH, IUIOIIAIb
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1Mo/ rpauKoM,
[OCTPOEHHE KacaTEeIIbHBIX

K rpaduKy (JICKITUs)

o1 Tpa)IKOM 3aBUCHUMOCTH,
KacaTenbHas K TpaduKy 3aBUCUMOCTH B
TaHHOM TOYKE.

3Hams ipaBUiia TOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (DM3MUECKUX BEIMYUH APYT
oT fipyra, GU3HIECKUI CMBICI TUTOIIAIH
o rpadKOM 3aBUCHUMOCTH U
KacaTeIbHOMN K rpad)UKy 3aBUCUMOCTH B
JTaHHOM TOYKE.

Cmpoumb UCXOHBIE

W JIMHEApH30BaHHBIC TpaPUKU
3aBUCUMOCTEH (DU3NUCCKUX BEITMYMH JAPYT
OT JIpyTa, KacaTeJIbHYIO K IpaduKy
HEJIMHEMHON 3aBUCUMOCTH B JaHHOU
TOYKE.

[ Ipumensame TipaBUIIa MOCTPOEHUS
rpauKOB 3aBUCHUMOCTEH (PU3UIECKUX
BEJIMYMH JIPYT OT JApyTa.

Onpeodensms 3HAUCHUS TIOIIAIH TTOT
rpaguKOM 3aBUCUMOCTH H YTJIOBOTO
koa(duieHTa KacaTenbHOU K rpaduKy

HEJIMHEWHOM
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3aBUCUMOCTH B JAHHOW TOYKE, OLIEHNUBATh
UX a0COJIIOTHBIE MOTPEUTHOCTH.
Yemanasnuseams 83aumocessu MEXIy
MaTEeMaTHYECKUM MOHITHEM «(PYHKITUS
U 3aBUCUMOCTBIO (DU3MUECKUX BEIMYNH
npyr ot Apyra. Mccredosams u
unmepnpemuposams rpapuKu
HEJIMHENHBIX 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH JIPYT OT Jipyra. Pewams 3a1aun
Ha IOCTPOEHUE JINHEAPU30BAHHBIX
rpaMKOB 3aBUCUMOCTEH (PUBHMYECKUX
BEJIMYMH JIPYT OT Apyra 1o 3aJaHHbIM
HaOOpaM SKCIIEPUMEHTANIBHBIX JAHHBIX,
ONPEIEsATh MO OCTPOEHHOMY IpapuKy
YTII0BOM KO3 (ULIMEHT U CBOOOHOE
ciaraeMoe, OLIEHUBAaTh UX a0COJIFOTHBIE U

OTHOCHUTCJIbHBIC ITIOI'PCIITHOCTH

1.7

3mepeHune 3aBUCUMOCTH

KOOPpAWHATBI I'PAaHUIIbI

PaBHOMEpHOE U HEPABHOMEPHOE
MPSMOJIMHEWHOE JIBUKECHUE.

Koopaunara, BpeMsi, CKOPOCTb

Onepuposams nonwsmusimu. rpapuk
3aBHUCHMOCTH OJTHOM (DHM3NISCKOM

BEJIMYMHEI OT IPYroy, HEIMHENHAs
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00J1aCTH HAMOKAHUS OT
BpeMeHu. JInneapuzanus
3aBUCUMOCTH

(TIpaKTUKYM)

3aBUCUMOCTD, JINHEAPU3ALHsI HEJIMHEWHON
3aBUCUMOCTH. Cmpoums
IIMHEApU30BaHHBIN IpaUK 3aBUCUMOCTHU
(u3nYeCKUX BETUYHH JPYT OT JIpyTra.

[l Ipumensimo TIpaBUiIa IOCTPOECHUS
rpauKoOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH JIPYT OT JIpyra.

Onpeoensame 3HAYEHUS YTIIOBOTO

ko3¢ duLieHTa 1 cBOOOAHOTO CIAraeMoro
rpadrka JMHEHHON 3aBUCUMOCTH,
OLICHMBATbh UX a0COJIIOTHBIE
norpemHocTu. Mccredosams u
UHMepnpemuposams HEITNHENHYIO
3aBUCUMOCTBH KOOPJUHATHI TPAHUILIbI
00J1aCTH HAMOKaHus Oymaru oT BpeMEHHU.

Hcnonv3o6ams CEKYHAOMEDP U PYIETKY

1.8

3ydenue ynpyroro

ructepesuca (MpakTUKyM)

Cuna. I3MepeHne cuiibl
TMHAMOMETPOM. YTIPYTHUE U
JaCTUYHO yIpyrue AegpopMaruu.

Cuna ynpyroctu. 3akoH ['yka.

Onepuposams nouamusaMuy. CUIA,
nedopmartius, ynpyruid rucTepesuc.
Ymemwv GpopmynupoBaTs 3akoH ['yka,

coOMpaTh FIKCIIEPUMEHTATILHYIO
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OTkJIOHEHUS OT 3aKoHa ['yka.
['ucrepesuc. PaboTa cusbl Ha MasioMm
1 Ha KOHEYHOM IIEPEMELICHUH.
['paduyeckoe npencTaBIcHUe

PabOTHI CHITBI

YCTAHOBKY.
Dopmynuposams TUTIOTEZY O XapaKTepe
3aBUCUMOCTH JIJTUHBI OOBbEKTA OT
BEJTUYMHBI TPUIIOKEHHOM K HEMY CHUJIBI.
Cmpoums HeMUHENHBIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH JIPYT
OT JIpyTa.

[ Ipumensame paBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYWH JIPYT OT JApyra.

HUccneoosams u unHmepnpemuposams
HEJIMHEWHYIO 3aBUCUMOCTD JITTUHBI
00BEKTa OT BEJTMYMHBI TPUIIOKEHHOM K
HEMY CHJIBI.

Onpeodensams yrojl HaKJIOHA KacaTeIbHOU
K rpaduKy HEJIMHEHHON 3aBUCUMOCTH B
TaHHOM TOYKe, TUIONIaAb MO TpaduKoMm,
OIIEHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTH ITUX
BEJINYMH.

‘Ucnonvzosams CEKYHIOMED U

TUHAMOMETP.
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Vemanaenueamo 63aumoceszu MEKIy
ompeeacHueM GU3NIESCKON BEIIMYUHBI
«MexXaHuYecKast paboTay u
reOMETPUICCKUM TIOHATHEM «ILIOMIAIb
10]] rpaKOM 3aBUCIMOCTH BEJTHUHHbBI

CUJIBI OT BEJIMYMHBI IepopManum»

1.9

Haxoxenune maccol
NMTMHENKYU U IIIPULA C
[TOMOIIBIO
YPaBHOBEILINBAHUS

pbIdara (IpakTHUKyM)

AOCOJIIOTHO TBEPJI0€ TEJIO.
BpartatenbHoe IBUXEHUE TBEPOTO
Teaa. MOMEHT CHJIbI OTHOCUTEIIHLHO
ocu BpartieHus. [1nedo cubl.
CiioxxeHue CuJl, MPUJIOKEHHBIX K
TBEpIoMy Teny. LleHnTp TskecTn
TeJa. Y CJIOBUS paBHOBECHUS TBEPIOTO

Tesa. Peraar

Onepuposams NOHAMUAMU: MOMEHT CHUJIBI
OTHOCHUTEIHLHO OCH BpAIICHUS, TUICUO
CHUJIBI, IICHTP TSDKECTH Tela, phIyar.
Ymemwv hopMyIupoBaTh MpaBuiIo
MOMEHTOB, YCJIOBHS paBHOBECHS
Q0COJIFOTHO TBEPOTO Teja, CKIaIbIBATh
CHJIBI, IPUJIOKEHHBIC K TBEPJIOMY TEIY,
coOUpaTh IKCIEPUMEHTATILHY IO
YCTaHOBKY.

[ Ipusooums IpuUMEPHI IPUMECHEHUS
pHIYaroB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH KOOPAUHATHI TOYKHU OTIOPHI

YPABHOBEILIEHHOTO phlyara
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OT BEJIMYMHBI CUJIbI, PUJIOKEHHOHN K €ro
KOHILY.

Cmpoums nuHeHbIN TpaduK
3aBUCUMOCTH (PU3UYECKUX BEJIIMYUH JIPYT
OT JIpyTa.

[ Ipumernsimo TIpaBUIIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYWH JIPYT OT JApyra.

HUccneoosams u unHmepnpemuposams
3aBUCHUMOCTh KOOPJIMHATHI TOYKH OMOPbI
YPaBHOBEIIEHHOTO pblyara OT BEJIMYUHBI
CHUJIBI, PUIIOKEHHOMN K €r0 KOHILY.
Onpedensims 110 TpadyKy JTUHEHHOM
3aBUCHUMOCTH 3HAUYEHHS YTIIOBOTO
kod(pduireHTa 1 CBOOOTHOTO
cJaraeMoro, OIlleHUBaTh aOCOJIFOTHBIEC U
OTHOCHUTEJIbHBIE OTPEITHOCTH ITUX
BEJINYMH.

U cnonvzoeams JIMHEWKY, a TAKKE LITPULL
C JCJCHUSMHU JIJI1 U3MEpEeHust oobeMa.

\Pewams 3aja4u 0 paBHOBECUHU phlUara

46




1.10

3mepenue
KoxuImeHTa
YHEPreTUYECKHUX MOTEPh
[IPU OTCKOKE IIapUKA OT
MOBEPXHOCTH

(TIpaKTUKYM)

MIyJIbC CHIIBI U U3MEHEHHE
MMITYJIbCA TeJla. 3aKOH COXPaHEHUs
nmnyJiibca. Kunernueckas sHeprus
MaTepuanbHOU Touku. Teopema 00
W3MEHEHUH KHHETHYECKON YHEPTUH
MaTepUaIbHON TOYKH.
[loTeHnaipHBIE U
HETIOTCHIINATbHBIE CUIIBI.
[loTeHUMAIbHASA SHEPTHSL.
[ToTeHLIMaIbHAS SHEPTUS TENA B
OJTHOPOAHOM T'PABUTAIIMOHHOM IIOJIE.
CBs13b pabOTHI HETIOTEHIIMATBHBIX
CUJI C U3MEHEHUEM MEXaHUYECKOMN
DHEPIUU CUCTEMBI TEJ. 3aKOH
COXpPaHEHUS] MEXaHUYECKOUN SHEPTUH.
Yrpyrue u Heynpyrue
CTOJIKHOBEHUS. BHYTpeHHsIs1 SHEpTUs

TCIIa

Onepupogams NOHAMUAMU. UMITYJIbC
CHUJIbI, UMITYJIbC TEJIA, KHHETUYECKas
SHEPrUsi MATEPUAITBHON TOUYKH,
MMOTCHIIMAJIbHBIE U HEMTOTCHIMAJIbHBIC
CUJIbI, TOTEHIIMAJIbHAS SHEPT U (B T.4.
TeJla B OJHOPOJHOM I'PaBUTALIMIOHHOM
MOJIE), YIPYTUE U HEYTIPYTHE
CTOJIKHOBEHUS. Y memb GOpMyIHpOBaThH
3aKOH COXPAHEHUS UMITYJIbCA U TEOPEMY
00 M3MEHEHUU KUHETUYECKON YHEPTUHN
MaTepUaIbHOW TOUKH, JaBaTh
ONPEAECICHUE NTOTEHIMAIBHBIX U
HEMOTEHIMAIBHBIX CUJT; (DOPMYIUPOBAThH
3aKOH COXPAHEHUSI MEXaHUYECKOU
BHEpruu. [Ipusooums npumepsi CIy4aes,
KOTJ1a UMITYJIbC T€JIa COXPAHSIETCS WU HE
COXpaHSETCs, KOrJla MEXaHUYeCKast
SHEPTUsl CUCTEMBI COXPAHSETCS WU HE
COXpPaHAETCS, YIPYTUX U HEYIIPYTUX

CTOJIKHOBEHUU.

47



Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIe COYJIAPEHUS C TOBEPXHOCTHIO
TOPU30HTAJIBHOTO CTOJIA OT BBHICOTHI
copoca.

Cmpoums TUHEWHBIA U HETMHEUHBIN
rpadyK 3aBUCUMOCTH (PU3MUECKUX
BEJTUYUH JIPYT OT JIpyTra.

[ Ipumernsimob TIpaBUIIA TIOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHMUECKUX
BEJTUYHH JIPYT OT JIpyTa.

HUccneoosams u unHmepnpemuposams
3aBHCUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIC COYIAPSHUS C TIOBEPXHOCTHIO
TOPU30HTAJILHOTO CTOJIA OT BBICOTHI
cOpoca.

Hcnonvzoeams pyneTKy.

\Pewiams 3anaun 00 aOCOTIOTHO YIIPYTUX

U a0COJIFOTHO HEYNPYTUX COYIapECHUSIX

Hroro no paszneny

20
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Paznen 2. MoJsekyJsipHasi GU3MKa 1 TEPMOJAMHAMHUKA

2.1.

OnpeneneHue
TEIJIOEMKOCTH TBEPAOTO

Tena (MPaKTUKyM)

2

KoandyecTBO TEILUIOTHI.
TertoeMKOCTh Tela. Y AelibHas U
MOJISIpHAsT TETJIOEMKOCTH BEIECTBA.
YpaBHEHHUE TEIJIOBOTO OajiaHca.

TertoBoe paBHOBECHE

Onepuposams NOHAMUAMU: KOTUIECTBO
TETJIOTHI, TETUIOEMKOCTh TeJa, yACIbHAS 1
MOJISIpHASI TETITIOEMKOCTH BEIECTRA,
TEIUIOBOE PABHOBECHE.

Ymems hopmynupoBath ypaBHEHUE
TEIJIOBOro OajaHca, coOupaTh
HKCIIEPUMEHTAIBLHYIO YCTAHOBKY.

[ Ipueooums npumepul TEN, 00IATAIOIMINX
OJIMHAKOBOH TEIIIOEMKOCTBIO, HO
Pa3IMYHOM YAEIBbHOU TEIIIOEMKOCTBIO.

[ Ipumernsimov ypaBHEHUE TEIIOBOTO
OanaHca /7151 ONMCaHus TpoIiecca
TEIUI000MEHa TBEPOTO Teja C BOJOH.
Uccneoosams TEMIIOOOMEH MEXTY
TBEPJIBIM TEJIOM U JKUJKOCTAMHU U
UHMepnpemuposams Pe3ybTaThl ITHX
OTIBITOB.

Onpedensimsb TENIO0EMKOCTb TBEPIOTO
TeJa Ha OCHOBAHWUHU PE3YJIbTaTOB OIBITOB

M0 U3yYEHUIO TETNIO0OMEHA
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MCIKIAY TBEPAbIM TCJIOM U KUAKOCTAMU C

pa3HBIMHU TEMIIEpATypaMH, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIIbHYIO
[IOI'PELIHOCTH U3MEPEHHON BEJIMYMHBI.
Hcnonv3o6amb TEPMOMETP.
Yemanaenuseams 63aumocensu

MEKly 3aKOHOM COXPaHEHHUs SJHEPTUU U
ypaBHEHHEM TEIIOBOro OanaHca.
Pewams 3a1a4y Ha IPUMEHEHUE

ypaBHEHHUS TEIJIOBOTO OanaHca

2.2.

l3MepeHne TemnepaTypbl
PYK DKCIIEPUMEHTATOpa U
NIaBJICHUS, KOTOPOE MOTYT
CO3/aTh €ro JIETKHUE

(TIPaKTUKYM)

JlaBnenue, 00beM, TEMIIEPATYPA,
KOJIMYECTBO BellecTBa. M eanbHbIil
ra3. YpaBHeHue Menjaeneena-
Knaneiipona. ['a30BbI€ 3aKOHBI.

['a30BbII TEPMOMETD

Onepupogsams nousimusmu.: J1aBICHUE,
00beM, TeMIiepaTypa, KOJIM4eCTBO
BCIIICCTBA, MJcaJIbHbBIN ras.

Ymems 3anuchiBaTh ypaBHEHUE
MenneneeBa-Kianenpona,
(dbopMyIMpOBaTH Ta30BHIE 3aKOHBI,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTAHOBKY.

3namsb yCTPONUCTBO U MPUHIIUI PAOOTHI
ra3oBOro TEPMOMETPA.

[ Ipusooums npumepsvi NOBEJICHUA ra3a
pY U3MEHEHUH €To JaBJIeHUs, 00beMa,

TEMIIEPATYPHI.
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[ I[pumensams JTIMHEUKY U CEKYHIOMED.
Onpedensime TEMIIEpaTypy U JaBIICHUE
MJICATIbHOTO Ia3a MO Pe3yJIbTaTaM OIBITOB
C CaMOJICJIbHBIM Tr'a30BbIM TEPMOMETPOM.
Hcnonvzoeams JTMHEUKY

Y CAMOJIEIbHBIN ra30BbIA TEPMOMETD.
Yemanasnusamo 63aumoceazu MEXIY
BHEITHUMU U BHYTPEHHUMU
MaKpoIapaMmeTpaMyu TEPMOAUHAMUYECKON
cuctemsl. Pewiams 3ana4n Ha
[IPUMEHEHHUE YpaBHEHUsI MeHeneeBa-
Kianeitpona

2.3.

DddexTuBHBIN

KO3 ULIMEHT KECTKOCTH
cuctemsl. OnpeneneHue
MoxyJig FOHra mpoBosioku
C IIOMOIIBIO phlyara.
Onpenenenue npeaena
yrpyroi aedopmanuu
(IpaKkTUKyM)

Jledopmariiu TBEpIOTO TENA.
Pactskenue u cxxkatue. Monynb
[Onra. Yopyrue n Heynpyrue
nedopmanmu. [Ipegen ynpyrux
nedopmanmii. 3akoH I'yka. MomeHT
CUJIBI OTHOCUTEILHO OCH BpaICHHUS.
[Li1edo cuitbl. Y CII0BUS paBHOBECUS

TBEPAOTro Teia. Peruar

Onepuposams nouamusamu: yupyrue u
Heynpyrue nedopmanuu, npeaent
ynpyroi nedopmaruu, Mmoayiib KOHra,
MOMEHT CHJIBI OTHOCUTEIBHO OCU
BpAILCHUS, [UIEYO CHUJIBI, pblyar.

Ymemwv GpopmynupoBath 3akoH ['yka st
nedopMaly pacTs>KEHUs OAHOPOIHOTO
CTEP>KHSI C IOCTOSIHHBIM TOMEPEYHBIM

CCYCHUCM, YCIIOBUC
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paBHOBeCHsI A0COIIOTHO TBEPJIOTO Tela,
coOUpaTh HKCIIEPUMEHTATIBHYIO
yCTaHOBKY.

[ Ipusooums npumepsl ynpyrux u
HEynpyrux aedopMaiuii, MaTepraioB C
paznuuHbIMHA MoysiMu FOHra.

[ Ipumenams 3aKkoH I'yKa ju1s pacuera
neopMaui pacTsKEHHsI IPOBOJIOKH.
Uccneoosams 3aBUCUMOCTD YAJIMHEHUS
POBOJIOKU OT BEJIMYMHBI PACTATUBAIOILIEH
€€ CUJIbl U UHMEPNPemupos8ams
[0JIyYEHHBIE PE3YJIBTATHI, B TOM YHCIIE
TUTs1 ONIPEACIICHUS TpEeena yIpyrom
nedopmaruu.

Onpeodensames Moaysib FOHra mpoBOJIOKH
HA OCHOBAHHMH PE3YJIbTATOB OIIBITOB 10
PACTSKEHUIO NTPOBOJIOKH € TOMOILBIO
Pa3JIMYHbBIX IO BEJIMYMHE CUJI, OLICHUBATH
AOCOJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEITHOCTh U3MEPEHHOTO MOYJIS
IOmnra.
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Hcnonv3zoeams HEPABHOIUIEUUH pblYar
TUTSl YBEJIMUEHUS CUIIBI M IEPEMEILICHHUS.
Pewiamy 3a1aui Ha IPUMEHEHUE 3aKOHA
['yka 1u1st pacuera pacTsKEHUS U CKATHS

CTEpKHEN

2.4,

3mepenue

ko3 pumenTa
[TOBEPXHOCTHOTO
HATSKEHUS METOZOM

OTpbIBa (IPAKTUKYM )

[[0BEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepxHOCTHOTO
HaTsDKEeHUS. Cuiia MOBEPXHOCTHOTO
HaTsDKCHUS. KanmisspHbIe sIBIICHUS.
JlaBiieHrEe 01 UICKPUBJIEHHOU
[MOBEPXHOCTBIO KUAKOCTH. PopMyia

Jlarutaca

Onepuposams NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHHUE,

KO3 (P PUIIMEHT MOBEPXHOCTHOTO
HATSDKCHUS, KaWJUIIPHBIE SBJICHMUS.
Ymemuw 3anuchiBaTh (OPMYITY JJIS1 CUIIBI
MOBEPXHOCTHOTO HATSKEHUS, (HOPMYITY
Jlannaca 1u1st onpeieNieHns 1aBiIEHUS MO
VMCKPHUBJIEHHON MOBEPXHOCTHIO JKUIKOCTH,
coOHpaTh HKCIIEPUMEHTATIBHYIO
YCTaHOBKY. /Ipusooums npumepwi
MOBEPXHOCTHBIX SBJICHUN U KAWJUIIPHBIX
SIBJICHUM. [Ipumensams METOJ OTPbIBA
PaMKH OT HOBEPXHOCTH KUJIKOCTH JJIS
u3MepeHus kodgpuireHTa
MOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH.

Hccnedosamsb 3aBUCUMOCTD BEJIMUMHBI
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CUJIbl, HEOOXOIUMOM JJI OTPHIBA OT
MOBEPXHOCTH BOJBI IPOBOJIOYHON PAMKH,
OT €€ IEPUMETPA U UHMEPNPEMUPOBANb
pEe3yNbTaThl MPOBEACHHBIX U3MEPEHHUI.
Onpeoenamsb KodPhULIMEHT
[TOBEPXHOCTHOTO HATSKECHUS KUJIKOCTU
10 pe3yJIbTaTaM IPOBEICHHBIX
M3MEPEHUI, OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEJIBHYIO MOTPEIIHOCTh
M3MEPEHHOMN BEIIMUUHBL. M cnoav3zoeamo
pbIYar sl CO3IaHus CUIIbI 3aJaHHOM
BEJIMYUHBI. Pewiams 3a1a4un Ha
npuMeHeHue GOPMYJIbI JJIsl CUITBI
MOBEPXHOCTHOTO HATSKEHUS U (DOPMYJIbI

Jlamaca

2.5.1.

OnpeneneHue TOUYKU

POCHI (MMPAKTUKYM )

HacelIleHHbIE 1 HEHACBIILICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
MIJIOTHOCTH U IABJICHUS
HACBIIIEHHOTO apa OT
TEMIIEPATYPBI, UX HE3ABUCUMOCTD OT

o0BeEMa

Onepuposams nousamusmu. HaCbICHHBIN
Y HEHACBIIECHHBIN T1ap, BJIA)KHOCTh
BO3/TyXa, A0COJIFOTHASI 1 OTHOCUTEIIbHAS
BJIAXKHOCTh. Y Memb KaueCTBEHHO
ONHUCHIBAThH 3aBUCUMOCTD IIJIOTHOCTH U

JaBJICHUA

54




HACBILIEHHOI0 napa. BinaxxHocTs
BO3/TyXa. AOCOJIFOTHAS U

OTHOCHUTCIIbHAA BJIAKHOCTD

HACBIIEHHOTO apa OT TEMIIEPATypPbl, UX
HE3aBUCUMOCTH OT 00b€Ma HACHIIIIEHHOTO
napa, coOMpaTh SKCHEPUMEHTAIBHYIO
YCTaHOBKY. /Ipusooums npumepwi
HACBHIIIEHHOTO U HEHACBIIIEHHOTO Tapa.
Uccrnedosams mpoliecc BIAJACHUS POCHI
[IPU TOHUKEHUH TEMIIEPATYPhl BIAXKHOTO
BO3JlyXa U UHMEPNPEemuposams
MOJTyYEHHBIC PE3YIIbTATHI.

Onpedensims 1O MOTYYEHHBIM
HKCIEPUMEHTAIBLHBIM JaHHBIM
TEMIIEPATYPY TOUKY POCHI, U 3aTEM, C
[TOMOIIBIO TAOIUIIBI 3aBUCUMOCTH
TaBJICHUS HACBIIIICHHOTO TIapa BObI OT
TEMIIEPATYPbI, OTHOCUTEIBbHYIO
BJIQYKHOCTh BO3/yXa, a TAKKE
AOCOJIIOTHBIE M OTHOCUTEJIHHBIC
MOTPEIIHOCTH dTUX BEJTUYHH.
Hcnonvzoeams TepMoMeTp. Pewams

3aJa41 Ha BBIYHCICHUC
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A0COJIFOTHONW YU OTHOCHUTEIBLHOM

BJIAXHOCTH

2.5.2.

3HAKOMCTBO C
DIICKTPUYECKUM
KOHJICHCATOPOM

(IpaKkTUKyM)

DJIEKTPUYECKHI 3apsil.
DIJIEKTPUYECKOE TOJIE.
Hanps>keHHOCTh M TOTEHIHAI
BJIEKTPUYECKOTO MoJisA. Pa3HOCTH
MOTEHIUAJIOB U HANPSKEHUE.
M3MepeHre HanpsHKeHUSL.
Bonbsrmerp. Konaencarop.
DIEKTPOEMKOCTh KOHEHCATOpA.
[lapamienbHOE U MOCIEA0BATEIBHOE

COCINMHCHUC KOHICHCATOPOB

Onepuposams NOHAMUAMU:
PIIEKTPUYECKUH 3apsi, SJIEKTPUUECKOE
110JI€, HAIPSLDKEHHOCTD U MTOTEHIUAI
PIIEKTPUYECKOTO MOJIs, Pa3HOCTh
[NOTEHIIMAJIOB U HAIIPSDKEHUE,
KOHJIEHCATOP, 3JIEKTPOEMKOCTh
KOHJIEHCATOpA.

Ymems BbIUMCIIATH 3apsii KOHJEHCATOPA
[0 €ro 3JIEKTPOEMKOCTH

U HANPSOKEHUIO, TPUMEHATH (POPMYJIbI
JUIS pacyeTa 3JIEKTPOEMKOCTH IIPH
OCJIEOBATEIBHOM U MapaliIeTbHOM
COEIMHEHHH KOHJIEHCATOPOB, COOMPATH
PIIEKTPUYECKYIO LEMb.

I Ipueooums npumepoi
[OCJIEAOBATENBHOTO U MMAPaJIETBHOTO
COEIMHEHUSI KOHJIEHCATOPOB.
Hccnedosams 3aBUCUMOCTD HATIPSIKEHUS

Ha KOHJICHCATOPE
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OT €ro dJIEKTPOEMKOCTH
U UHMepNpemupo6amsy pe3yIbTaTbl 3TOTO
DKCIIEPUMEHTA.

Onpeoensams OTHOLIEHUE FNEKTPUUECKUX
EMKOCTEH ABYX KOHIEHCATOPOB IO
U3MEPEHHBIM 3HAYEHUSM HANPSDKEHUS Ha
HUX, OLICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIBHBIE IOTPELIHOCTH
U3MEPSAEMBIX BEIUYUH. M cnonv3oeamo
BOJILTMETD. Pewams 3a1a4u Ha

COCINHCHUC KOHICHCATOPOB

Wrtoro o pazueny

Paznen 3. jekTpoaMHaAMuKA.

3.1.

M3ydenue npornecca
pa3psaKu KOHIAEHCATOpa

(IpaKkTUKyM)

DJICKTPUUECKUM 3apsij.
DIJIEKTPUUECKOE TOJIE.
HanpsikeHHOCTh U TOTEHIIUAN
PIEKTPUYECKOTO 1oJisl. PasHOCTH
MOTEHIUAJIOB U HAMPSKEHUE.

2 J1C ucrounuka toka. amepenue

HanpspkeHus. BoabTmerp.

Onepuposams NOHAMUAMU.
PIICKTPUUECKUH 3apsijl, JEKTPUUECKOE
MoJie, HAMPSHKEHHOCTh U TOTEHIHAAI
PJIEKTPUYECKOTO TOJIsI, Pa3HOCTh
MMOTEHIIMAJIOB U HAIIPSI)KEHUE,

2JIC nucToyHuka Toka, KOHJIEHCATOD,

QJICKTPOCMKOCThL KOHACHCATOPA,
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KoHaeHcaTop. DIeKTPOEMKOCTh
KOHJICHCATOpa. DJIEKTPUUECKOE
conportuBieHue. 3akoH Oma s
MOJTHOM (3aMKHYTOM ) IIEKTPUUECKOM
[[CTIH.

KoHeHcaTop B 1em# MOCTOSTHHOTO

TOKa

PIIEKTPUYECKOE COMTPOTUBIICHUE. Y Memb
dbopmynupoBath 3akoH OMa 1Sl TOJTHOM
(3aMKHYTOI1) 3JIEKTPUUECKOH 1IETH,
BBIYHCIIATH 3apsi/i KOHJIEHCATOPA 0 €T0
PIIEKTPOEMKOCTH U HAIPSIKEHUIO,
coOUpaTh ANEKTPUUECKYIO 1ICTIh.

[ Ipusooums npumepvl TOBEACHUS
KOHJICHCATOPa, BKIIFOUCHHOTO B IICTIH
MOCTOSIHHOTO TOKa.

Dopmynuposams TUTIOTEZY O XapaKTEPE
3aBUCUMOCTH CHJIBI TOKa OT BPEMEHU TIPU
paspsiike KOHJIEHCAaTopa Yepe3 Pe3ucTop.
Cmpoums rpadyK 3aBUCUMOCTU CHUJIbI
TOKa OT BPEMEHH MPU pa3psiIKe
KOHJIEHCATOpa Yepe3 PE3UCTOP.

[ Ipumensame paBUIIa MOCTPOEHUS
rpaMKOB 3aBUCUMOCTEH (PU3MIECKUX
BEJTUYMH JIPYT OT JIpyTa.

Hccrneoosamsb 3aBUCUMOCTD CHJIBI TOKA
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OT BpEMEHH MPH pa3psIKke KOHACHCATOpa
yepe3 PE3UCTOpP U UHMEPNPemuUpo8ams
ATy 3aBUCHMOCTb.

Onpeodensams 3AEKTPOEMKOCTh
KOH/IEHCAaTOpa, BhIpaXkas ee uepes
YTI0BOM KO3 PUIIMEHT KacaTeIbHOU K
rpaduKy 3aBHCUMOCTH CHUJIBI TOKa
pa3psAKU KOHJIEHCATOpa OT BPEMEHH,
OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEJIbHYIO MOIPEUIHOCTh
HIIEKTPOEMKOCTH.

Hcnonv3zoéams BOIETMETP U CEKyHIOMED.
Yemanasnuseams 63aumocesaszu. Pewwamo
KauyeCTBEHHBIC 3a7]a4i O KOHJEHCATOPaX,

BKJIIOUCHHBIX B IOCIIb IIOCTOAHHOI'O TOKA

3.2.

Onpenenenue yaenbHOTO

COIIPOTUBJICHUA

Cuna Toka. Hanpspkenue. 3akon Oma
ISl y4acTKa LENH. DIeKTPUUECKOe

COINPOTUBIICHUE.

Onepupoeamb norAmuAmMu. CUJia TOKa,
HAIIPSKCHUC, SJICKTPHUYCCKOC

COINPOTHUBIICHHUE,
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MaTCpuajia IIPOBOJIOKH

(TIpaKTUKYM)

3aBUCUMOCTB CONPOTHBIICHUS
OJTHOPOJTHOT'O MPOBOJHUKA OT €r0
TUTMHBI U TIJI0IAIU TIONEPEYHOTO
CEUEHHUs. Y IeTbHOE CONPOTUBIICHUE

BCIICCTBA

yAEJIbHOE COMPOTUBIIEHUE BEUIECTBA.
Ymems hopmynupoBath 3akoH OMa 11st
ydacTKa IeIH, 3aMUChIBaTh (HOPMYITy JIJIst
3aBUCUMOCTH COIIPOTHBIICHUS
OJIHOPOJHOTO IIPOBOJHUKA OT €TO JJINHBI
Y TUTOLIAJH MOMEPEYHOr0 CEYEHU,
cOOUpPATh IEKTPUUECKYIO IIETTb.

[ Ipusooums npumepsvl BEIIECTB C
Pa3JIMYHBIM YAEIbHBIM COPOTUBICHUEM.
[ Ipumernsims METO U3MEPEHUS MaJIBIX
DIEKTPUYECKUX COMPOTUBIICHUM.
Hccneoosams 3aBUCUMOCTD HAIIPSIKEHUS
MEXYy KOHLIAaMH OTPE3Ka IMPOBOJIOKH OT
JUITMHBI 3TOTO OTpE3Ka U
uUHmMepnpemuposams Pe3ynbTaThl
POBEJICHHBIX U3MEPEHU, BBIYUCIATh
PIIEKTPUUECKOE COMTPOTUBIIEHHE OTPE3Ka

I[IPOBOJIOKH I10 UBMCPCHHBIM 3HAYCHUAM
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CHJIBI TOKA W HATIPSDKEHUSI.
Onpeodensams yAEIbHOE CONPOTUBIICHHUE
MaTepHaa MPOBOJIOKU IO N3BECTHHIM
TUTHHE, TUAMETPY U COTIPOTUBIICHUIO,
OIICHUBATH A0COIOTHYIO

Y OTHOCHTEIHHYIO IMIOTPEITHOCTh
yIETBHOTO COTIPOTHBIICHUS.
Ucnonv3zoéams MyIbTUMETP B PEKUMaX
BOJIBTMETPA U aMITepMeTpa, JTHHEHKY,
MUKPOMETD.

\Pewams 3anaun Ha 3akoH OMa st
y9acTKa IIeNH ¥ Ha 3aBUCUMOCTD
COTIPOTUBJICHUS OTPE3Ka MPOBOJIOKH OT

€ro XapaKTEepPUCTHK

3.3.

3mepeHue BOJIbT-
aMIIEPHOMN
XapaKTEPUCTUKU
[OTYTIPOBOTHUKOBOTO

nona (MPaKTUKYM)

[TonynpoBoguuku. CoOCcTBEHHAs U
MpUMECHAasi TPOBOIUMOCTh
MOJIyITPOBOTHUKOB.

CgoiicTBa p-N-nepexooa.

[ToJTyIpOBOTHUKOBBIN U0/

Onepuposams NOHAMUAMU.
MOJIyITPOBOJTHUK, COOCTBEHHAS U
[IPUMECHAS] TPOBOAUMOCTB, P-N-TIEPEXO/I,
MOJTYIPOBOAHUKOBBIN JTUO/I.

Ymems 00BACHITH NPUPOTY COOCTBEHHOM
Y IPUMECHOU MPOBOJAUMOCTH, CBOMCTBA

p-N-mepexoa, TPUHLKUI JEUCTBUS
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MOJYTIPOBOTHUKOBOTO JTNO/Ia, €TO
(GyHKIIMOHUPOBAHUE MPU BKITIOYCHUH B
PIEKTPUYECKYIO IIENb TOCTOSTHHOTO TOKa
B IIPSIMOM M B OOpaTHOM HAIpaBIICHUU,
cOOUPATH DIIEKTPUUYECKYIO 1IETh, YUTATh
MapKHAPOBKY TOJTyTIPOBOTHUKOBOTO
o,

[ Ipusooums npumepsl UCTIOIb30BAHUS
MOJTyIIPOBOTHUKOBOTO JTHOJIA B
DIEKTPUUECKUX ILIETISIX.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCHMOCTH CHJIBI TOKA, TEKYIIETO Yepe3
MOJTyITPOBOTHUKOBBIN JUO/I, OT
MOJIAHHOTO Ha HETO HaIPSKEHUS.
Cmpoums SKCIEPUMEHTAIIBHO BOJIBT-
aMIIepHYI0 XapakTepuctuky (BAX)
MOJIyITPOBOJTHUKOBOTO JTMO/IA TIPU €TO
BKJIFOUCHHUH B DJIEKTPUUYECKYIO LIETIh
TTOCTOSTHHOTO TOKa B IIPSIMOM U B
oOpaTHOM HampaBiieHud. [Ipumensameo
paBuiia MOCTPOCHUSI TpaduKOB

3aBUCUMOCTEN (PU3HUECKHUX
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BEJIMYMH JIPYT OT JIpyra.

HUccneoosams BAX
[OJIyTIPOBOJJHUKOBOT'O JIM0/1a,
BKJIFOYEHHOTO B LIEMb IOCTOSTHHOTO TOKA B
psIMOM U B OOpPaTHOM HAaIIpaBJICHUH U
uUHmMepnpemuposams 3Ty 3aBUCUMOCTb.
Onpedensims 3NEKTPUUECKOE
CONPOTUBIIEHUE MOTYIPOBOAHUKOBOTO
JI10/1a ITPU TaHHOM 3HA4YEHUU
HapsHKEHUs, OLIEHUBATh A0COJIIOTHYIO U
OTHOCUTEJIBHYIO IOTPEIIHOCTD 3TOM
(pu3nYeCKO BETUUHUHBI.

Hcnonv306amsb BOIBTMETP, aMIIEPMETP,
NEepPEMEHHBIN PE3UCTOP, MAKETHYIO IUIATY,
MOJYIIPOBOJHUKOBBIN THOI. Pewams
3a/1a4¥ Ha LENU [OCTOSIHHOTO TOKA IIPU

HaJIN49KWK1 B HUX UACAJIBHOI'O JUOJa

Toro no pazueny 3)
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KIJACC

HaumenoBanue pasnenos

KomnuectBo XapaKTepucTrKa IeITeIbHOCTH
Ne i/ H TeM y4eOHOro IIporpamMmmHoO€E coaepkaHue
4acoB oOydaromuxcs
npeaMera
Paznen 1. DiaekTpoaguHAMMKA
1.1. |Ouenka BeIUYNHEI 2 MarnutHoe noJje. Bektop

FOPU30HTAITBLHON
COCTaBJISIOIIEN
MarHUTHOM MHIYKIHUU
MAarHMTHOTO MOJIs 3eMJIn

(TIpaKTUKYM)

MAarHATHOW HHAYKIUU. [[puHImn
CYIIEPIIO3ULIMY MATHUTHBIX MOJICH.
JIMHUY MarHUTHOW UHTYKIIAH.

MarsuTHOE MoJje KaTyIIKHu C TOKOM

Onepuposams noHAmMusMY.: MarHUTHO®
10JIe, BEKTOP MarHUTHOW WHIYKIIHH,
JTMHAA MarHUTHON WHTYKITHH.

Ymems popMymupoBaTh MPUHITATI
CYIEPHO3UIIMA MarHUTHBIX MOJICH,
N300pakaTh JTUHUH WHITYKITHH
MAarHUTHOTO TIOJISI KaTYIITKA C TOKOM,
coOUpaTh IKCIIEPUMEHTATILHY IO
YCTaHOBKY.

[ Ipusooumuv npumepst TPUPOTHBIX
00BEKTOB ¥ TEXHHYECKHUX YCTPOMNCTB,
SIBIISTFOIIIUXCSl HCTOYHUKAMH ITOCTOSTHHOTO
MArHUTHOTO MOJIs. [Ipumensimes TPUHIIAIL
CYMEepHO3UIIMH MarHUTHBIX MOJICH.
Hccneoosams IPOCTPAHCTBEHHYIO

OPUCHTAINIO BEKTOPA HHAYKIINH
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MAarHUTHOTO MOJISI, CO3/1aBa€MOr0 Ha OCH
COJIEHOM/IA MPH CYNEPTIOZUIUN
MarHUTHOTO MOJIs 3€MJIM U MAaTHUTHOTO
MOJIsI COJICHOW/1A, B 3aBUCUMOCTH OT CHJIBI
TOKA B BUTKaX COJICHOM/A U
UHmMepnpemupo8ams NOIyYECHHbIE
pE3yJIbTaTHI.

Onpeodensams 10 pe3yibTaTaM
MPOBEICHHOTO KCIIEPUMEHTA MOy b
FOPU30HTAIBHOM COCTABJIAIOIIEN BEKTOpA
MarHUTHOW MHIYKIIUM MarHUTHOTO MOJIs
3emIu, OlIeHUBATh a0COTIOTHYIO U
OTHOCHUTEJIBHYIO MOTPEIIHOCTh
U3MEPEHHON (DU3NISCKOU BEITMUMHBI.

‘U cnonv3o6amsb KOMIIAC, COJICHOU,
1abopaTOPHBIN OJIOK MUTAHUS,
TPaHCTIOPTHP.
\Pewams 3a1a41 HA IPUMECHEHUE
MPUHIIUAIIA CYTIEPIIO3UITUN MarHUTHBIX

MOJIEN
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1.2.

HBMepCHHC 3aBUCHUMOCTHU
BEJIMUMHBI MArHUTHOM
MHAYKIOUHA MaIrHUTHOT' O
[10JIs1 Maramra OT

paccTossHUS (TIPAKTUKYM)

MaruauTtHoe nosie. Bektop
MAarHATHOW MHAYKIUU. JInHUM
MAarHUTHOM MHAYKIMA. MarauTHoe

I[10JIC IIOCTOSHHOI'O MarHuTa

Onepupogams nouamusMu: MarHUTHOE
M10JI€, BEKTOP MAarHUTHOM MHTYKIIUH,
JIMHAA MarHUTHOW MHIYKIUU.

Ymemv n300paxkath IMHUU UHIYKIIUU
MarHMTHOTO MOJISl MIOCTOSIHHOTO MarHuTa,
coOUpaTh IKCIEPUMEHTATILHY IO
YCTaHOBKY. /Ipusooums npumepsi
MPUPOAHBIX OOBEKTOB U TEXHHUUECKUX
YCTPOUCTB, SIBJISIOUIUXCS NCTOYHUKAMU
MOCTOSTHHOT'O MAarHUTHOTO TIOJISL.

[ Ipumernsimos cMapThOH C
MpeAyCTaHOBJIEHHBIM TPOTPAMMHBIM
oOecrieueHrueM JIsl U3MEPEHUST BETUINHBI
MarHUTHOTO MOJIsl, TPaBUJIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJTUYMH JIPYT OT Jipyra. HMccredosams
3aBUCHUMOCTh BEJIMUYMHBI MAarHUTHOM
WHYKIIMYM MAarHUTHOTO TTOJIS
MOCTOSTHHOT'O MarHUTa Ha €Tro
MPOJI0JILHON OCH CUMMETPUU OT

PACCTOSTHUSI ME¥XK]1y LIEHTPOM
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MAarHuTa U TOYKOU U3MEPEHUN U
uUHmMepnpemuposams NMOIy4eHHbIC
pEe3yIbTaTHI.

Cmpoumsb 3KCTIEPUMEHTAIBHO TpapuK
3aBUCUMOCTH MOJTYJISI MATHUTHOMN
WHYKIIMY MAarHUTHOTO TOJIS
[HOCTOSIHHOI'O MarHuTa Ha €ro
IPOJIOJIBHON OCH CUMMETPHH OT
[PAcCCTOSIHUSI MEX1Yy LEHTPOM MarHuTa u
TOYKOW U3MEPEHUH (C yUeTOM
AOCOJIIOTHBIX MTOTPEIIHOCTEM
W3MEPEHHBIX (PU3NYECKUX BEITUYHH).

‘U cnonv3o6ams TUIHHAPUIECKUAN
MOCTOSSHHBIN MAarHUT, JIMHEUKY. Pewamo
3a/1a4y Ha IPUMEHEHHE MPUHLUIIA

CYINEPIO3UIINN MarHUTHBIX TTOJIECH

1.3.

HaOroieHre MarHuTHOTO

rucrepesuca (IpaKkTUKyM)

MaruauTtHoe nose. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUK
MAarHMTHOW MHIYKIUU. MarautHoe
10JI€ KaTYIIKH C IOCTOSIHHBIM TOKOM.

MarautHaoe moJjie

Onepuposams noHamusMuU: MarHUTHOE
M0JI€, BEKTOP MAarHUTHON MHIYKIWH,
JIMHUU MarHUTHOM MHIYKIHWH,

(dbeppoMarHeTHK, MAarHUTHBIA THCTEPE3HC.
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B BCIIICCTBC. cI)eppOMaI‘HGTI/IKI/I.

MAarauTHBIA TUCTEPE3UC

Ymems n300pakath TMHUN UHIYKIAH
MAarHUTHOTO MOJISl KATYIIKU C
MOCTOSIHHBIM TOKOM, OOBSICHSITh SIBJICHUS
dbeppoMarseTu3Ma U MarHUTHOTO
TUCTEpe3uca, COOuparTh
DKCIIEPUMEHTATBHYIO YCTAHOBKY.

[ Ipusooums npumepvl MaTepUaioB,
oOnagaronmx GpeppoMarHuTHHIMU
CBOVCTBAMMU.

[ Ipumensams cMapT@OH C
MPEeTyCTaHOBICHHBIM ITPOTPAMMHBIM
oOecrieueHrneM Jisi U3MEPEHUST BETUYNHbBI
MarHUTHOTO TIOJIs1, TIPAaBHJIa TOCTPOCHUS
rpauKOB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMUWH APYT OT Apyra. Mccredosams
3aBUCUMOCTH BEJIMYUHBI MAarHUTHOU
WHIYKIIUM MAarHUTHOTO TTOJIS1 BOJIM3U
TOpIIa KaTYIIIKHA C TTIOCTOSTHHBIM TOKOM,
HAMOTaHHOU Ha (peppOMarHUTHBII
CEPJICYHUK, OT CHIIBI TIPOTEKAFOIIIETO
yepe3 KaTyIIKy TOKa U

UHMEPNPemupo8ams
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MOJTyYEHHbIE PE3YbTAThHI KaK
Ha0JII0/ICHHE MAarHUTHOTO THCTEpe3uca.
Cmpoumb S3KCIEPUMEHTAIILHO Tpaduk
3aBUCHUMOCTH MOJIYJISi MATHUTHOM
WHYKIIMM MAarHUTHOTO TOJISl KaTYIIIKHU C
(beppOMarHuTHBIM CEPIACYHUKOM OT CHJIBI
MPOTEKAIOIIETO Yepe3 KaTylIKy ToKa (¢
y4EeTOM a0COJIFOTHBIX MOTPEIIHOCTEN
M3MEPEHHBIX (PU3UUYECKUX BEJIUUYKMH).
Ucnonvzoeams 1a00paTOPHBIA HCTOYHHUK

[TUTaHUA

1.4

3yueHue paboThl
HIIEKTPOJBUTATENS U
TMHAMO-MallINHbI (4acTh

1) (nexuus)

[TocTosiHHBIN TOK, cujia AMrepa (ee
HaIpaBJICHUE U MOJYJIb),
PIIEKTPOIBUTATENH TTOCTOSTHHOTO
TOKa, JMHAMO-MaIlMHa (TeHepaTop

MTOCTOSTHHOTO TOKA)

Onepuposams nouamusamu. CuiIa
AMIiepa, 3JIEKTpOABUTaTEllb, JUHAMO-
MallnHa.

Ymems onpenenaTs MOIYJb U
HaIlpaBJICHUE CWIIBI AMIepa. 3Hamb
HUCTOPHUIO U300peTeHus
PIIEKTPOJBUTATENS U COBEPUIEHCTBOBAHUS

€ro KOHCTPYKIHH, YCTPOUCTBO
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Y IPUHIIUIT ICUCTBUS AIEKTPOABUTATENS
MOCTOSIHHOTO TOKa U JUHAMO-MAIlIUHBI.
[ Ipusooums npumepvl IPUMEHEHUS
PIIEKTPOJBUTATENS TIOCTOSIHHOTO TOKA U
TMHAMO-MAIIIUHBI.

Onpedensime HaNIpaBICHUE BPAILCHUS
SIKOPS DJIIEKTPOABUTATEINS TIPU 3aJaHHOM
HaIPaBJICHUHN IPOTEKAHUS
PIIEKTPUUYECKOTO TOKa B 0OMOTKaxX
CTaQHUHBI.

\Pewiams 3a1a4M O JIEKTPOABUTATEIIE

[IOCTOAHHOI'O TOKAa U JUHAMO-MAIlIMHC

1.5.

3yueHue paboThl
HIIEKTPOJBUTATENS U
TMHAMO-MallINHbI (4acTh

2) (MpaKTUKYM)

[TocTosiHHBIN TOK, cujia AMrepa (ee
HaIpaBJICHUE U MOJYJIb),
PIIEKTPOIBUTATENH TTOCTOSTHHOTO
TOKa, JMHAMO-MaIlMHa (TeHepaTop

MTOCTOSTHHOTO TOKA)

Onepuposams NOHAMUAMU: CATIA
AMIiepa, 3JIEKTPOJIBUTaTellb, TUHAMO-
MallliHA.

Ymems onpenenaTs MOIYJb U
HaIpaBJICHUE CHJIbl AMIepa, cOOupaTh
PKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.

[ Ipusooums npumepsl IPUMEHEHUS

QJICKTPOABHUIATCIIA IIOCTOAHHOI'O TOKaA
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W TMHAMO-MAIITUHBI.
[ Ipumensams TEOPETUUECKHUE CBEICHUS 00
HIICKTPOIBUTATENE TTOCTOSTHHOTO TOKA U O
TTMHAMO-MAaIIIHE

TUTs1 OOBSICHEHUS TTPOBOIUMOTO
DKCIIEPUMEHTA.

Hccneoosams IBE 3aBUCUMOCTH:

1) cusbl TOKa, BeIpabaThIBACMOM
TCHEPATOPOM, OT BEJIMUMHBI MOMEHTA
CHUJIBI, IPUJIOKEHHOTO K €T0 Baly;

2) BEJIMYMHBI HAIIPSHKCHHUS, TI0JJAHHOTO Ha
HJIEKTPOIBUTATENb,

OT YaCTOTHI €ro BpaIeHUs

U MEXaHWUYECKOW HAarpy3KH €ro Baja u
uUHmMepnpemuposams MOTyYeHHbIE
pE3yJIbTaTHI.

HUcnonvzosams 31EKTPOMOTOD,
1abOpaTOPHBIN HCTOYHUK MTUTAHUS,

peocTaTt, MyJIbTUMCTP

Htoro no paszneny

10
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Pa3nena 2. Kojie0anua v BOJIHEI.

2.1.

3ydeHune 3aBUCUMOCTH
repuoja KoaeoaHun
JTMHEWKH Ha
LIWJIMHAPUYECKON
MOBEPXHOCTH OT paguyca
€€ KpUBU3HBI

(IpaKkTUKyM)

["apmoHMYeckue KoneOaHusl.

X KHUHEMaTHYECKOE, JUHAMUYECKOE
1 SHEPreTUYECKOE OMMUCAHMUE.
[Tepuon u yacTora KoJeOaHUIl.
[Teproa MaabIX CBOOOHBIX
KOJIeOaHUM MaTEMaTHYECKOTO

MasATHHUKA

Onepuposamsb NOHAMUAMU.
rapMOHUYECKHUE KOJICOaHUs, TIEPUO/] U
JacToTa KojacOaHHmii.

Ymems 3anuchIBaTh U MHTEPIPETHPOBATH
ypaBHEHHE TapMOHUYECKUX KOJICOaHUH,
MPUMEHSITh 3aKOH COXPaHCHHS YHEPTUH
TS KOJIeOaTETBbHBIX TTPOIIECCOB,
coOHpaTh FIKCIIEPUMEHTATIBHYIO
YCTaHOBKY, OOBSICHSTH POJIb MAJIOCTH
AMILTATYbI KOJICOaHUIA.

[ Ipusooums npumepsl KoaeOaTEIbLHBIX
MPOIIECCOB.

Dopmynuposams TUTIOTEZY O XapaKTepe
3aBUCUMOCTH TIeproa KoJieOaHuH
JTMHEWKA HA WUJIUHIPUYECKON
MMOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
U ccnedosams 3aBUCUMOCTHU TIEPUOJIA
KoeOaHMul JIMHENKHU

Ha IWIHHIPUICCKON TTOBEPXHOCTH OT

paauyca ee KpUBU3HBI

72




U UHMeEPNpemupo8ams MOTYYCHHYIO
3aBHCUMOCTb.

Cmpoums rpadvK 3aBUCUMOCTHU MEPUOJIA
KOJIeOAHWM JIMHEWKY Ha IIUJIMHIPUYIECKOM
MMOBEPXHOCTHU OT paJinyca €€ KPUBU3HBI U
JTMHEAapU30BBIBATH ATy 3aBUCUMOCTH (C
y4ETOM aOCOJIIOTHBIX MOTPEIIHOCTEH
U3MEPAEMbIX (PU3UUECKUX BEJIUYUH).

[ Ipumensams NpaBuiia MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEH (PUBHUECKUX
BEJIMYUH JAPYT OT Apyra. Mcnoav3oeams
IIMHENKY, CeKyHIOMep. Ycemanasiusamo
B3aUMOCEA3U MEKTY KHUHEMATUYECKUM,
NIMHAMHAYECKUM U SHEPTEeTUYECKUM
OMMCAaHUEM TAPMOHUYECKUX KOJIeOaHM.

\Pewiams 3a1a41 HA TAPMOHUYECKUE

KOJIcOaHus
3yueHne 3aBUCUMOCTH 1 ["apMoHMYECKHE KOIeOaHUS. Onepuposams NOHAMUAMIU.
AMIUTUTY/TbI KOJIeOaHUN AMIUTUTY 13, TIEPUOJT U 4acTOTa rapMOHHYECKHE KOJIeOaHMs,
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IMPYXUHHOTO MasATHUKA

OT BPEMEHH (ITPAKTUKYM )

KOJIeOaHU.
[oHATHE O 3aTyXarOIMX

KOJICOAHMSX.

AMIUTUTY/1a, IEPUO] U YaCTOTa
KoJIeOaHW, 3aTyXaHue KOJIeOaHM.
Ymemwb 0OBACHATD 3aTyXaloIIne
KOJIe0ATEIbHBIE MPOLIECCHI C MO3UIIUH
3aKOHA N3MEHEHUS MEXaHUYECKON
DHEPTUU, COOUPATH HKCIIEPUMEHTATBHYIO
YCTaHOBKY. /Ipusooums npumepwi
3aTyXalInX KoJeOaTeIbHBIX MPOIIECCOB.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTY/IbI KOJIeOaHU
MPY>KUHHOTO MasiTHUKA OT BPEMEHU TTPU
HAJTMYUU 3aTyXaHUsl.

Cmpoums rpadyK 3aBUCUMOCTHU
AMILTATYIbI 3aTyXalOUUX KoJeOaHu
MasiTHUKa BPEMEHU U JIMHEAPU30BhIBATh
ATy 3aBUCUMOCTb (C YYETOM a0COJIFOTHBIX
MOTPENTHOCTEH U3MEPSIEMBIX (DU3UIECKUX
BennuuH). [Ipumenamo paBuiIa
MOCTPOCHUS TpaUKOB 3aBUCUMOCTEN

(bu3HYeCKUX BEIUYUH APYT OT APyTa.
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U ccneoosams 3aBUCUMOCTD aMILTUTY JIbI
3aTyXalIUX KoJeOaHu MasTHUKA OT
BPEMEHHU U UHMEPNPEMUPOBANb ITY
3aBUCHUMOCTb.

Hcnonvzoeamsb TUHENKY U CEKYHIAOMED

2.3.

l3MepeHre aKTUBHOTO U
PEaKTUBHOTO
CONPOTHUBJIEHUM KaTyILIKU
VHYKTUBHOCTHU

(TIpaKTUKYM)

[IepeMeHHBIN TOK. AMIUTATYTHOE U
NEMCTBYIONIEE 3HAYCHHUE CUJIbI TOKA U
HanpsokeHus. CHHY CONIaIbHbBIN
[IEpEMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOp M KaTyIlKa
WHAYKTUBHOCTH B LIENU
CHHYCOUJATBHOTO IIEPEMEHHOTO
TOKA. AKTUBHOE U PEAKTUBHOE
(EMKOCTHO€ U MHJIYKTHUBHOE)

COITPOTUBIICHUE

Onepuposams noHsmMuAMU. TIEPEMEHHBIN
TOK, aMIJIUTYTHOE U JICHCTBYIOIIIEE
3HAYCHME CUJIbI TOKA M HAIIPSHKEHUS,
CHHYCOUIAIbHBIN MEPEMEHHBIN TOK,
AKTUBHOE, PEAaKTUBHOE, EMKOCTHOE U
WHYKTUBHOE COMPOTHUBIICHUE.

Ymems 00BACHSITH MOBEICHUE PE3UCTOPA,
KOHJICHCATOPA U KaTYILKH
WHyKTUBHOCTH, BKJIFOUEHHBIX B IIEMb
CHHYCOUJATBLHOTO MEPEMEHHOTO TOKA,
cOOUPATh DIIEKTPUUECKYIO 1IETTh
(mocnenoBaTeIbHO COCAUHEHHBIE
PE3UCTOp U KaTyIIKa UHIYKTUBHOCTH,
MOJKJIIOUCHHBIC K TEHEPATOPY).

[ Ipueooums npumepvl TPUMECHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LCIIAX

75



MEePEeMEHHOT0 TOKA.
Dopmynuposams TUTIOTEY O XapaKTepe
3aBUCUMOCTH aMIUIUTY bl HANIPSKEHUS
Ha PE3UCTOPE OT YACTOTHI 101aBAEMOT0
Ha BXOJI I[IEMU IEPEMEHHOTO HAIIPSIAKEHUS
MOCTOSTHHOM aMILTUTYAbl. Cmpoums
rpauK 3aBUCUMOCTH aMILIUTYIbI
HaIPSHKEHHS HA PE3UCTOPE OT YaCTOTHI
[10/1aBa€MOTr0 Ha BXOJ LIEMH EPEMEHHOTO
HaIPSHKEHUS TOCTOSIHHOM aMILTUTYAbI (C
y4eTOM a0COJIFOTHBIX MOTPEIIHOCTEMN
U3MEPAEMbIX (PU3MUECKUX BEITUYNH).

[ Ipumensame IpaBUIIa IOCTPOEHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYWH JIPYT OT JApyra.

U ccrnedosams 3aBUCUMOCTD aMILITUTY IbI
HaIPSKEHHUS HA PE3UCTOPE OT YaCTOThI
MO0JaBa€MOro Ha BXO/JI LIEMH EPEMEHHOTO
HaIPSHKEHUS TTOCTOSITHHOM aMIUTUTYAbI U
UHMepnpemuposams MOITyYEeHHYIO

3aBUCHUMOCTB.

76



Onpedensimb aKTUBHOE CONTPOTUBIICHUE
KaTyIIKA UHIYKTUBHOCTH

(o0 HMU3KOYACTOTHOM 0bJsiacTu rpaduka) u
WHIYKTUBHOCTh KaTYIIKA

(TT0 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzoeams TeHEPATOP HUZKOU
YaCTOThI, OCHMIUIOrPad) WU BOJIBTMETP
[EPEMEHHOTO HANIPSKEHHUS.

\Pewiamys 3amaun Ha IETIH IEPEMEHHOTO
TOKa C PE3UCTOPaMU, KOHJEHCATOPAMH U

KAaTyYIIKaMHU MHAYKTHBHOCTHU

2.4.1.

Bsenenue
B SKCIIEPUMEHTAIbHYIO

AKYCTUKY (JICKI[US)

MexaHnyeCcKre BOJIHBI, YCIOBUS UX
pacnpoctpanenus. [lonepeunsie u
pooJbHbIE BONHEIL. [lepuon,
4acTOTa, CKOPOCTh PACHPOCTPAHECHHUS
Y JJIMHA BOJIHBI. OTpaxeHue,
npesioMiIeHue, UHTephepeHIus U
nupakiys BOJH. 3BYK Kak
MexaHndeckas BosiHa. CKOpOCTh
3ByKa. | poMKOCTb 3ByKa. BricoTa

ToHa. O0epTonbl. TemOp 3Byka

Onepuposams NOHAMUAMU:
MeXaHUYeCKas BOJTHA, IEPHUOJI, YaCTOTa,
CKOPOCTh PactpOoCTpaHEHUS U JJINHA
BOJTHBI, OTPAXEHUE, MMPETIOMIICHHUE,
uHTepdepeHusa U qudpaKIus BOJIHEI,
3BYK, CKOPOCTb, TPOMKOCTh, BHICOTA TOHA,
00epTOH U TeMOp 3BYyKa.

Ymems 0OBACHATH pa3inuue MEKIY

[MONCPCUHBIMHA U ITPOJOJIbHBIMH BOJITHAMMU.
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3name GOPMYIIbI, CBSI3BIBAIOIINE
CKOPOCTb, NIEPUO/I, YACTOTY U JITTUHY
BOJIHBI, IPOCTEHIITE METO/IbI
MCCJIeI0BAHUS 3BYKOBBIX CUTHAJIOB.

[ Ipueooums npumepsl 3ByKOB Pa3HOU
POMKOCTH, BEICOTBI TOHA U TeMOpa,
SIBJICHUW OTPa)KEHUS1, TPEJIOMIICHHUS,
UHTEPPEPEHIINH U TU(PAKIIUHI BOJIHBI.
Onpedensims Ha CIYX 3BYKH BBICOKHX U
HU3KUX YaCTOT, TOHAJIbHBIC 3BYKH U
[Ty MBI.

\Peuiamo 3ala41 O 3BYKOBLIX BOJIHAX

2.4.2.

OcuumiorpamMmma u
CIIEKTp TJIACHBIX 3BYKOB

(TIpPaKTUKYM)

[lepuon, yactora, CKOpOCTh

PacIpOCTPaHEHU U IJIMHA BOJIHBI.

CxopocTs 3ByKa. | poMKOCTB 3ByKa.

Bricota Tona. O6epTonsl. TemOp

3ByKa. CIIEKTp 3ByKa

Onepuposams nousmusamu. BbICOTa TOHA,
00epTOHBI, TEMOp 3ByKa, CHEKTp 3BYKa,
ocLMJUIOrpaMMa.

Ymemwb 00bACHATD, Kakast HHPOpMAIIHS
COZIEPXKUTCS B OCLHMIITIOTpaMMe, a Kakas B
CHEKTpe, COOMpPaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY. [Ipugooums npumepul
MPUPOJIHBIX MPOIECCOB U TEXHUYECKUX
YCTPOMCTB, KOTOPBIE TEHEPUPYIOT

TOHAJIBHBIC
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3BYKH U IIIyMbI, X OCLIJIJIOTpaMM U
CIIEKTPOB.

[ I[pumensimo I IOTYYEHUS
OCIIIJIJIOTPaMM U CTIIEKTPOB 3BYKOB
[IEPCOHAIBHBIN KOMITBIOTED C
MUKPO(GOHOM HIIA CMapT(hOH C
MpenyCTaHOBICHHBIM ITPOTPAMMHBIM
00eCreYeHUEM.

Dopmynuposams TUTIOTE3Y O XapaKTepe
OCIIIUIJIOTPAMM U CIIEKTPOB Pa3TMYHBIX
3BYKOB.

Uccneoosams OCUIUAIIOTPAMMBI U
CHEKTPBI PA3JINYHBIX TJIACHBIX 3BYKOB
OJIM3KUX YaCTOT U UHMEPNPEMUPOB8aAmb
ATU OCIIIJIOTPAMMBI U CIICKTPHI.
Onpedensims 1O OCUUIUIOTPaMMaM U
CIEKTpaM aMILTUTY/ bl 3BYKOBBIX BOJIH,
JaCTOTBI KX TOHOB 1 00EPTOHOB,
OIIEHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIBHBIC IOTPEITHOCTH

N3MCPCHHBIX (I)I/IBI/I‘-ICCKI/IX BCJINYHH.
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Ycemanasnusame 63aumocesizu MCIKIY
TPOMKOCTBIO 3BYKd 1 BUIOM
OCHHUJITIOTPAMMBI; MCIKIY BBICOTOM TOHA

(TeMOpOM 3ByKa) M BUJOM CIIEKTpa

2.5.1.

Crossune MEXaHUUYECKHE

BOJIHBI (JICKI[HS)

Crosiuast MexaHU4YecKasi BOJIHA KaK
CyMMa JIBYX BOJIH, O€rylux B
[MPOTUBOIOJIOKHBIX HAITPABIICHUSIX.
[lonepeyHble U MPOAOTIBHBIE CTOSYNE
BOJIHBL. Ilepuon, yactoTa, CKOPOCTh
pacrpoCTpaHEHUs U JITTMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U MyYHOCTHU. Binsinue
CpaHUL] OJTHOMEPHOM CpE/bl Ha
(opMHpOBaHUE CTOSTYMX BOJIH.
Pe30HaTOpbI C OTKPBITHIMU U
3aKPBITHIMU KOHIIAMH. Y CIIOBHS
00pa30BaHUsI CTOSYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH U 00EPTOHBI CTOSTUEH

3BYKOBOM BOJIHBI

Onepuposamv nouamusamMu.: CTOSYas
BOJIHA, Y3€J1 U IIyYHOCTb CTOSYEH BOJIHBI,
OCHOBHOM TOH U 00EPTOH CTOSTUEH
3BYKOBOW BOJIHBI.

Ymemsv 00BACHITH yCI0BUS 00pa30BaHUS
CTOSIYMX 3BYKOBBIX BOJIH B Pa3JIMYHBIX
pe30HaTOpax, NPUHLINI JEHCTBHS
KaMepTOHa.

3Hamb BUIbl TPAHUYHBIX YCIIOBUM,
(opMyiTy, CBSI3BIBAIOIIYIO YACTOTHI
OCHOBHBIX TOHOB 1 0OEPTOHOB C JAJTUHOU
[pE30HaTOpa U CKOPOCTHIO 3BYKA.

I Ipusooums npumepsl 3ByKOBBIX
[PE30HATOPOB.

\Pewams IpOCTENIIINE 3aaY1 O CTOSTYUX

3BYKOBBIX BOJIHAX
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2.5.2

M3yuyeHne cnekTpa 3ByKa
JIMHENHOTO pEe30HATOpa

(TIpaKTUKYM)

OCHOBHOI TOH U 00EPTOHBI CTOSTUEH

3BYKOBOM BOJIHBI

Onepuposams noHAMUAMU: OCHOBHOU
TOH M OOEPTOHBI CTOSYEN BOJIHBI, TEMOP
3BYyKa, CIIEKTp 3BYyKa.

Ymemwv 00BACHATH, Kakas UH(pOpMaIus
COJIEPIKUTCS CIIEKTPE 3BYKOBOM BOJIHBI,
coOHpaTh FKCIIEPUMEHTATIBHYIO
YCTaHOBKY.

[ Ipusooums npumepsi TUHEHHBIX
3BYKOBBIX PE30HATOPOB.

[ Ipumernsimo U1 IOJTYUYEHUS 3BYKOB
CaMOJIEIIbHBIN aKyCTHYECKUN PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOJIHEHHYIO
BOJIOM), @ JIJIs ITOJIyYEHUS CIIEKTPOB
3BYKOB - [IEPCOHAJIBHBIA KOMITBIOTED C
MUKPOGHOHOM MM CMapT(HOH C
penyCTaHOBICHHBIM IPOrPAMMHBIM
00ecreyeHreM.

Dopmynupoeams TUIIOTEZY O XapaKTepe
3aBUCUMOCTEN 4aCTOThl OCHOBHOT'O TOHA
1 TIEpBOT0 00EPTOHA 3BYKOBOW BOJIHBI OT
JUTMHBI PE30HATOpA.

Cmpoumb nuHeapu30BaHHbIE TpahUKu
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3aBUCUMOCTEHN 4acTOThl OCHOBHOTO TOHA
U TIEPBOTO 00EPTOHA 3BYKOBOU BOJIHBI OT
BBICOTHI BO3IYIIIHOTO CTOJIOA B TPOOUpPKE
(c y4eToM aOCOJIFOTHBIX MOTPEMIHOCTEN
U3MEPSEMBIX (PU3NYECKUX BEITUUHH).

I Ipumenamo npaBUIIa IOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYUH JAPYT OT ApyTa.

\Uccnedosams Tpaduku 3aBUCUMOCTEN
JaCTOThl OCHOBHOTO TOHA U TIEPBOTO
00epTOHa 3BYKOBOI BOJHBI OT BBICOTHI
BO3IYIITHOTO CTOJI0a B IPOOHPKE U
uUHmMepnpemuposams 3TU TpapuKH.
Onpedenamsb CKOPOCTh 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOT'O TOHA U MEPBOr0 00epTOHA
3BYKOBOM BOJIHBI OT BBICOTBI BO3AYLIHOTO
cToyiba B IpoOUpPKe, OIICHUBATh
A0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPEIIHOCTh U3MEPEHHON (PU3NUECKOI

BCIIMYMHBI
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2.6.1.

l3MepeHne nokasaress
[IPEIIOMIICHUS
[UI0CKOIIAPAJUIEIIbHON

MJIACTUHBI (TIPAKTUKYM)

Jlyu cBeta. OTpaskeHue cBeTa.
3aKOHBI OTPAKEHHUS CBETA.
[IpenomieHue cBeTa. 3aKOHBI
MpeIoMIIeHUS cBeTa. AOCOIOTHBIN
MOKa3aTelb MPEJIOMIICHUS.
OTHOCUTENBbHBIN TTOKA3aTEelb

MPEITOMIICHUS

Onepuposams noHAmMuAMU: Ty4d CBETA,
OTpakeHHE CBETA, MPEIOMIICHHE CBETA,
AOCOJIFOTHBIM U OTHOCUTEIIBHBIN
oKa3aTelb MPEJIOMIICHHUS.

Ymemv popMyarpoBaTh 3aKOHBI
OTpaXKCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
cBeTa, COOUPATh IKCIIEPUMEHTATBHYIO
YCTaHOBKY. /Ipusooums npumepul
ONTUYECKUX SBJICHUH, B KOTOPBIX
HaOJII0JAI0TCS IBJICHUS OTPAXKEHUS U
pETOMJICHUS CBETA.

I Ipumensamsb 3aKOHBI IPEJIOMJIICHHSI CBETA.
Cmpoums X0 JIyue NMpHU NPEeJTOMIIEHUN
CBETa Ha MOBEPXHOCTH.

HUccrnedosams U3MEHEHNE HaIlpaBJICHUS
Ty4a CBeTa, aJarolero Ha O0KOBYIO
MOBEPXHOCTH TUIOCKOTApAIIETbHON
TUTACTHUHBI, B 3aBUCHMOCTH OT YyTJIa

MajacHUs
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U UHMepnpemupo8ams NOTyUYECHHbIE
pEe3yIbTaTHI.

Onpedensime OKa3aTelb MPEIOMIICHUS
MaTepHalla MJI0CKoNapaieIbHON
[UIACTUHBI, OLICHUBATh A0COJIIOTHYIO U
OTHOCHUTEJIbHYIO MOIPELIHOCTh
U3MEPEHHOMN (PU3NYECKOM BEJTMUYHUHBI.
Hcnonv306amsb Na3epHYIO YKA3KY,
JIMHEWKY.

\Peuiamo 3ala41 Ha IIPCIOMJICHUC CBCTA

2.6.2

3MepeHne mokasareis
[TPEJOMIIEHUS ITPU3MBI 110
MUHHUMAaJIbHOMY YTy
OTKJIOHEHUS JIA3€PHOTO

nyda (IpaKTUKYM)

[IpenomieHue cBeTa. 3aKOHBI
[peIoMIICHUS CBeTa. AOCOIOTHBIM
MOKa3aTelb MPEJTOMIICHUS.
OTHOCUTENBHBIN [T0KA3aTEIb
npenomienus. [Ipusma.

[ [pesoMIIsIrOIMEI yToJ1 MPU3MBbI

Onepupogsams nouamusAMU: TIPETOMIIEHUE

cBeTa, a0COIIOTHBINM U OTHOCUTEIbHBIN
MMOKa3aTeb MPEIOMIICHHUS,
MPETOMIISIFOLIUN YTOJ IPU3MBL.

Ymems paccunThiBaTh MUHUMAJIbHBIN
YI'0JI OTKJIOHEHUSI JIyda TPEYTOJIbHOU
PAaBHOCTOPOHHEN MPU3MOi1, COOMPATH
PKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

[ Ipusooums npumepsi ONTUIECKUX
MpUOOPOB, B KOTOPHIX MPUMEHSIOTCS

MPETOMIISIOINE PU3MBI.
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[ Ipumensame 3aKOHBI IPEJIOMIICHHUSI CBETA.
Cmpoums X011 Ty4del B TPEYTroJIbHOU
PaBHOCTOPOHHEN ITPU3ME B CIIydae
[IPOU3BOJILHOTO HAIIPABJICHUS MaJCHUS
Ty4a U B CJIy4ya€ MUHUMAJIBLHOIO yIJia
OTKJIOHEHUS JIyyYa.

Uccneoosams 3aBUCUMOCTD yIJIa
OTKJIOHEHUS JIy4a TPEYrOJIbHOU
PaBHOCTOPOHHEW MPU3MOU OT
HaIlpaBJICHHS AJAIOIIEro JIyya u
UHmMepnpemupo8ams NOJIyYCHHbIE
pEe3yJIbTATBHL.

Onpedensims 1O NOTYYEHHOMY 3HAYEHUIO
MUHHMAaJIbHOTO yTJIa OTKJIIOHEHHUS Jy4a
TPEYrOJIbHOM PABHOCTOPOHHEN IMPU3MOU
MOKa3aTelb MPEJIOMIICHUSI MaTepraa
PU3MBbI, OLIEHUBATh A0COMIOTHYIO U
OTHOCHUTENBHYIO MOIPEIIHOCTb

U3MEPEHHON (DU3NISCKOM BEITMYMHBI.
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Hcnonvzoeams PU3MY, JTA3EPHYIO
YKa3Ky, TPAaHCIIOPTHUP.
\Pewams 3a1a4u 0 IPEJTOMIICHUHN JIYUEH B

[IPpU3Max

2.7.1.

[Ipumenenue rddexra
[MOJTHOTO BHYTPEHHETO
OTpaXEHUS B U3MEPECHHIX

(JTeKIus)

[lonHOE BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ NOJHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU.: TIOTTHOE
BHYTPEHHEE OTpaX€HUe, MpeAeIbHbII
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS.
Ymems hopMynupoBaTh yciaoBHe
BO3HUKHOBEHUS MMOJTHOTO BHYTPEHHETO
OTPAKECHHUS.

3Hamob popMyIly, CBA3BIBAIONIYIO YOI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS C
AOCOJIIOTHBIMU TTOKA3aTeNIAMHU
[IPETOMIICHHS CPEN.

[l Ipusooums npumeps TPUPOIHBIX
SIBJICHUM U TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX HAaOII0aeTCs (PUMEHSIETCS])
SIBJICHUE TIOJTHOTO BHYTPEHHETO
OTPAKCHMUS.

\Pewams 3aja4u HA TIOJIHOE BHYTPEHHEE

OTpakE€HUE
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2.1.2.

3MepeHne moKa3aTes
MTPEITOMIICHUS TIPU3MEI C
[MIOMOIIBIO HAOJIIOACHUS
yTJIa TTOJTHOTO
BHYTPCHHETO OTPaKCHUS

(TIpaKTUKYM)

[lonHOE BHYTpPEHHEE OTPaKCHHUE.
[IpenenbHbIN yroJ NOJHOTO

BHYTPEHHETO OTPAKECHUS

Onepupogams nousmusmu.: PEeIOMIECHUE
cBeTa, aOCOJIOTHBINA M OTHOCUTEIBHBIN
[IOKa3aTeIb IIPEIOMIICHUS,
PETOMIISIFOIIUNA YTOJl IPU3MBI, ITIOJTHOE
BHYTPEHHEE OTpPaXEHUE, NIPEAEIbHbBIN
YIOJI IIOJIHOTO BHYTPEHHEI'O OTPAKEHHUS.
Ymemwb paccuuTBIBATH YIOJI MOJIHOIO
BHYTPEHHETO OTpaXeHUsI, COOMpaTh
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY.

[ Ipusooums npumepsi ONTUIECKUX
npuOOpPOB, B KOTOPHIX IPUMEHSIFOTCS
[IPEJIOMIISIOIME ITPU3MBI U UCTIOJIB3YETCSA
SIBJIEHUE TTOJTHOTO BHYTPEHHETO
OTPAKECHMUS.

Cmpoumb X011 y4a B TPEYTOJIbHON
[IPU3ME C Y4ETOM BO3MOKHOT'O IIOJIHOTO
BHYTPEHHETO OTPAYKECHMS JIyda.

[ Ipumensame 3aKOHBI IPEJIOMIICHHUSI CBETA.
Uccneoosams ycnoBusi, IpU KOTOPBIX

MOXKHO Ha6J'HOI[aTB IMOJIHOC BHYTPCHHCC
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OTpakeHHE JTy4a, UIYILIETO B
TPEYroJIbHON NPU3ME U
uHmMepnpemuposams MOIyYCHHbIE
pe3yJIbTaThl.

Onpedensims TOKa3aTelb MPEIOMIICHUS
MaTepurasa MpU3Mbl 110 U3MEPEHHBIM
napaMmeTpam, pu KOTOPbIX HAUMHAET
Ha0JII0JaThCs MIOJIHOE BHYTPEHHEE
OTpakKeHHE JIy4a B MPU3ME, OLICHUBATh
AOCOJIIOTHYIO U OTHOCHTEIIbHYIO
OTPELIHOCTh U3MEPEHHON (PU3UUYECKOI
BEJIMYMHBI.

Hcnonvzoeams IpU3MY, JIa3€pHYIO
YKa3KYy, JUHEUKY.

Pewiams 3a1a41 0 OJTHOM BHYTPEHHEM

OTPaXCHHHU JIy4eH B IIPU3MaAX

2.8.

[IpoBepka GpopmyIibl
TOHKOM JIMH3BI C
MOMOIIbI0 METOa
napasakca,
MPUMEHEHHOTO JIJIsI

oTpeaeICHUs

CoOupatomiue JuH3bl. TOHKas TUH3A.
DOKyCHOE PAaCCTOSIHUE B ONITUYECKAS
CuJia TOHKOU JIMH3bI. 3aBUCUMOCTD
(OKYCHOI'0 pacCTOSIHUSI TOHKOM
chepuuecKoi JIMH3bI OT €€

reoOMETPUHU

Onepuposams noHsmMusAMU. TAH3A,
TOHKas JIMH3a, COOMparoias JIMH3a,
rJIaBHAS ¥ TOOOYHAsST OITUYECKAS OCh,
doxyc, poKycHOE pacCcTOsHUE,
(oKabHas MI0CKOCTh, ONTHYECKAsl CHJIa,

[MOINCPCUHOC YBCIMUCHUC,
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MOJIOKEHUS U300paKeHUS

(IpaKkTUKyM)

Y OTHOCHUTEJILHOTO IT0KAa3aTeNs
rpenomiieHus. Popmysia TOHKOU
JIMH3BI. Y BEJIMYEHUE, JaBAEMOE

nuH30M. [lapamrakce

napajiakc.
Ymemsb 0OBACHITH CYUTHOCTD
napajijiakca, 3anichbiBaTh GopMyIy,
BEIPKAIOIIYIO 3aBUCUMOCTh (DOKYCHOTO
[PacCTOSIHUSL TOHKON cepruecKOil TNH3bI
OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
MoKa3aTelis MPEIOMIICHHUS, a TaKKe
dbopMyITy TOHKOH JTUH3BI, COOMPATh
HKCIIEPUMEHTAIBLHYIO YCTAHOBKY.

[ Ipueooums npumepwl Iapajiaxkca,
ONTUYECKUX MPUOOPOB, B KOTOPHIX
MPUMEHSIOTCSI COOMPAOIIIHE JINH3HI.

[ Ipumernsimo GOpMyITy TOHKOM JTUH3HI.
Cmpoums X0 pa3INYHbIX JTy4eil B
TOHKOM cOOMparoie JnH3e.
Uccnedosams BOZMOKHOCTh IPUMEHEHUS
rddekTa mapaniakca 1 OnpeaeeHus
MOJIOKCHUS N300paKEHNS NCTOYHHUKA
CBETA C MAJIOM CBETUMOCTBIO,
MOJTY4YE€HHOT'O C IIOMOIIBI0 COOUparoIeit

JINH3bI
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U UHMepnpemupo8ams OTyUYeHHBIC
PE3yIIbTaTHI.

Onpeoenamsb HOKYCHOE PACCTOSIHHE
coOuparoniell THH3bI HA OCHOBAHUH
PE3yJIBTaTOB SKCIIEPUMEHTOB 10
HAOJIIOICHUIO NTapaJllakca U300paKeHUs
TOUYEYHOT'O MCTOYHUKA CBETA, OIICHUBAThH
AOCOJIIOTHYIO U OTHOCUTENIbHYIO
OTPELIHOCTh U3MEPEHHON (PU3UUYECKOI
BEJIMYUHBL. M cnonb306ams cOOUpPArONIyIO
ITMH3Y, ONTUYECKYIO CKAMBIO.

Pewiamys 3a1au Ha TOHKHE COOMpAIONIHe

JINH3bI

2.9.

3mepenne poKyCHOTO
PacCTOSIHUS
[PacCenBaroIICH JTUH3BI

(IpaKkTUKyM)

PaccenBaroniye JTMH3BIL.

Tonkas nmuu3a. DokycHoe
PacCTOSIHUE U ONTUYECKas CUJIa
TOHKOM JMH3bl. POpMyIIa TOHKOU
JTUH3BI.

X011 Ty4a, IPOIIEIIEro JUH3Y MO
MPOU3BOJILHBIM YIJIOM K €€ TJIaBHOM

OIITUYECKOU OCH.

Onepuposams noHamuaMuY. TAH3A,
TOHKAs JINH3a, PAaCCEUBAIOIas JIMH3A,
MHHUMBII HCTOYHUK CBETa, MHIMOE
n300pakeHue.

Ymempw 3anuceiBaTh GOpMYITy TOHKOM
JIMH3BI IS CIIy4as pacCeUBAIOIIEH
JTMH3BI, COOMPATh IKCIIEPUMEHTATBHY IO

YCTaHOBKY, IOJy4aTh IEUCTBUTEIBHOE
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[locTpoeHne n300pakeHU TOUKU U
OTpe3Ka MPSIMOK B COOMPAIOIITUX U
PacCenBAIONIMX JIMH3aX U UX

CHCTCMax

M300paKEHHE B PACCEUBAIOIICH JIMH3E
MIyTEM CO3/IaHHSI C TOMOILBIO
coOuparoieit TMH3bI MHUMOTO HCTOYHUKA
1Sl pacceuBaronel IuH3bl. [Ipusooums
npumepsl ONTHIECKUX TPUOOPOB, B
KOTOPBIX TPUMEHSIIOTCSI pACCEUBAIOIINE
JIMH3bI U CUCTEMBI JIUH3. [Ipumensmo
dbopMyITy TOHKOM JIMH3BI CITydast
pacceuBaronieit TuH3bl. Cmpoums X011
PA3JIMYHBIX JIy4ed B TOHKOU
pacceuBarolIel JUH3E, U300paKeHUE
TOYKHU M OTpPE3Ka MPSIMO B COOMPAIOIIINX
U PacCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.
\Uccnedosams X011 Myuen uepes
PAcCEenBAIOIIYIO JIMH3Y, a TAKXKE B
CUCTEMeE, COCTOSIIEH U3 codupatrouiei u
paccerBaroNIeH JIMH3 MIPU UX PA3TUYHOM
B3aMMHOM PaCIIOJIOKEHUU U
uUHMepnpemuposams MOIy4eHHbIC
pe3yabtatbl. Onpedensims POKyCcHOE

paccTosiHUe
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pacceHBafomeﬁ JIMH3bI HA OCHOBAHHH
PE3YJIbTAaTOB 3KCIICPUMCHTOB I10:

1) HaOrOICHUIO JIEHCTBUTEIHLHOTO

TTMH30M;

2) HaOJIIOICHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOIO
pacCenBaroIIeH JIUH30M; OLICHUBATH
AOCOJIFOTHYIO U OTHOCHUTEIIbHYIO
NOTPEIIHOCTD U3MEPEHHOU (PU3UUECKOM
BCJIUYHHBI.

Hcnonvzosams cOOMPAIOITYIO

1 PACCEUBAIOIIYIO JIMH3Y, ONITUYECKYIO
CKaMBbIO.

\Pewiamb 3a7a491 Ha TOHKHE

PaCCCUBArOMIUC JIMH3bI

M300pakeHUsI, JaBaEMOT'0 pacCEeNBArOIIEH

2.10

OnpeneneHue IJIUHbBI
BOJTHBI JIA3€PHOTO
W3JTyYCHUS C TIOMOIIIBIO
cxembl FOHra

(IpaKkTUKyM)

Nurepdepenuus ceera.
KorepeHTHbIE HCTOUHHKH.

Y cioBus HaOIIOIEHUSI MAaKCUMYMOB
1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT

JABYX KOI'CPCHTHBIX HCTOYHHUKOB.

Onepuposams NOHAMUAMU:
uHTepEepeHIINs, HHTepPepeHIIMOHHAS
KapTHHA, KOT€PEHTHbIE UICTOYHUKH,
UHTEPPEPEHIIMOHHAS CXeMa, CXemMa

IOwura.

Ymems 3anuchIBaTh yCIOBUSA
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HpI/IMepBI KIIACCUYCCKHUX

MHTEP(PEPEHITMOHHBIX CXEM

HAO0JII0ICHHUS] MAKCUMYMOB U MUHUMYMOB
B HHTEPHEPEHITMOHHON KapTUHE OT JIBYX
KOTEPEHTHBIX HCTOYHUKOB, COOUPATh
PKCIIEPUMEHTAIIBHYIO YCTAaHOBKY.

[ Ipusooums npumepsi IPUPOTHBIX
SIBJICHUM U TEXHUYECKUX YCTPOUCTB, B
KOTOPBIX HAaOII0/1aeTCsl (IPUMEHSETCS])
SIBJICHUE UHTEep(PEpEeHITUN.

[ Ipumernsimo ycinoBUst HAOTIOICHUS
MaKCUMYMOB U MUHUMYMOB B
uHTEepPEpPEHIIMOHHON KapTuHe. Cmpoums
XO0J1 «JIy4eil» U MOKa3bIBaTh HA HEMl
Pa3HOCTh X0J1a B UHTEPPEPEHIIMOHHON
cxeme OHra. @opmyruposams TUIIOTEY
0 BHUJI€ UHTEP(HEPEHIITMOHHON KapTUHBI
MPU PA3IMYHBIX TEOMETPUICCKUX
napameTpax cxemsl FOHra. Hccredosamso
MHTEeP(DEPEHIIMOHHYIO KapTUHY TIPH

HAOJIFOICHUN
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UHTEP(HEPEHIINH C TTIOMOIIHIO CXEMBI
tOunra u unmepnpemuposams
MOJTy4YEHHBIC PE3yIbTATHI.
Onpeodensams NVMHY BOJIHBI CBETA MO
pe3ysbTaTaM HaOIIOACHHUS
UHTEp(HEePEHIIMOHHON KapTUHBI C
moMoIIbI0 cxeMbl FOHTa, OlleHnBaTh

a6COJ'II'0THy10 N OTHOCUTCIIbHYTO

BCIINYMUHBI.

Hcnonv3o6ams Na3epHYIO YKA3KY,

Pewiamy 3a1a4i Ha IBYXBOJIHOBYIO

NOTPEIIHOCTD U3MEPEHHOU (PU3UUECKOI

PYJETKY, a Takke Qosbry, OyJaBku u

HUTKY JUJIs1 peanu3anuu cxemol FOHra.

uHTEPPEPEHITUIO
Htoro no pazueny 19
Paznen 3. KBanToBasi gpusuka.
3.1. |[U3yyenue cnekTpa cBeTa 1 Judpakuus ceeta. udpakumonnas (Onepuposamov nonamusmu: 1adpakiys,

Pa3JIMYHBIX UCTOYHUKOB C
[TOMOILBIO
UpaKIIMOHHON

peneTky (IpaKTUKyM)

penieTka. Y clioBre HaOJIIOAEHUS
[JIaBHBIX MAKCUMYMOB TP TIaICHUH
MOHOXPOMATHYECKOTO CBETA Ha

MU(PAKIUOHHYIO PEILETKY.

nudpakoHHas pemierka, GOoToH,

CIIEKTPOCKOII.

Ymemdw 3anuceiBaTh yCIOBHs

YPOBCHBb SHCPTHUH aTOMA, U3JIYYCHUC U

norjoieHrue (HoToHa, CIEKTP U3ITyUEeHHUS,

94



W3nydyenue u norniomieHue GoTOHOB
[P [IEPEXO0JIE ATOMA C OJJTHOTO
YPOBHS SHEPTUU HA Apyrou. Bubl

crekTpoB. CHEKTPOCKOIT

HaOJII0ICHUS TJIaBHBIX IU(DPAKINOHHBIX
MaKCUMYMOB IIpY NaJI€HUU
MOHOXPOMaTHYECKOTO CBETA Ha
MUQPPAKIIUOHHYIO PELIETKY, YCIOBUS
W3ITyUYEHUS U MOTJIONEeHus! OTOHOB MPHU
[IEPEXOE aTOMa C OJTHOTO YPOBHS
SHEPIrUU Ha JPYroi, coonparthb
DKCIIEPUMEHTAJIBHYIO YCTAHOBKY.

! Ipueooums npumepsl TNHENYATHIX,
MOJIOCATBIX U CIUIOUIHBIX CIIEKTPOB
W3ITy4YEeHUsI, TEXHUYECKUX YCTPOICTB, B
KOTOPBIX MPUMEHSIOTCS U3ITyUYEHHUS C
Pa3IMYHBIMHA BUIAMU CIIEKTPOB.

! Ipumenamu ycioBUsl HAOIIOIEHUS
[JIaBHBIX AU(PPAKIMOHHBIX MAKCUMYMOB
pU MaJI€HUA MOHOXPOMAaTHYECKOTO
cBeTa Ha AUPPAKIUOHHYIO PEIIETKY.
Cmpoumbsb X011 «JIy4ei» Mpu ux
HOPMaJIbHOM NaJIeHUH Ha
MU(PAKIIMOHHYIO PEIIETKY U MMOKa3bIBaTh

Ha HEW pa3HOCTh X0aa. Dopmyauposams

TUTIOTE3Y O BUJIE
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CIIEKTPOB U3JIy4YE€HHUS UICTOYHUKOB CBETA
Pa3HOU NPUPOLBI.

Uccneoosams ONTUYECKHUE CTIEKTPbI
W3JIyYEHUs1 HICTOYHUKOB CBETA Pa3HOMN
MPUPOJIBI U UHMEPNPEMUPOBANb
NOJIy4eHHbIE Pe3ynbTaThl. Onpedenimo
IMHBI BOJIH U3JTyYE€HUS PA3IUYHBIX
MCTOYHUKOB M0 pe3yJIbTaTam
HaOII01eHNS TU(PPAKITMOHHON KapTUHBI,
naBaeMoi AU(PPAKIIMOHHON PEIIETKOM,
OLICHUBATh a0COJIIOTHYIO U
OTHOCUTENBHYIO ITOIPEIIHOCTD
M3MEPEHHOMN (PM3UYECKON BEIIMUUHBI.
\Hcnonvzosams TUPPAKINOHHYIO
penieTKy, GoHaph ¢ JaMIon
HaKaJIMBAHMSI, CBETOMOAHBIN (hOHAPB,
razopa3psaHyIo JaMIly, nuadparmy,
MEPHYIO JICHTY.

\Pewwams 3a1a4i O ITaJ€HUU CBETa

Pa3INIHOIO CIICKTPAJIBHOI'O COCTAaBa HA

MU(PAKIMOHHYIO PEIIETKY
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3.2.

IccinenoBanue
3aBHCHUMOCTH
MHTCHCUBHOCTH CBCUCHUS
CBETOJMOJIa OT CUJIBI
MPOTEKAIOIIETO Yyepe3

HEro ToKa (MPaKTHUKYM)

CBeToIMO0J1, ”THTEHCUBHOCTD

M3ITy4eHusi, POTOH, SJICKTPOH

Onepuposams noHamusamu: CBETOANOI,
p-W-Tiepexo/1, 3JIEKTPOH, JIbIpKa, (OTOH,
WHTCHCUBHOCTD M3JTyUCHUS.

Ymemv 0OBSICHATH B yIPOIIIEHHOM BHJIC
MPUHIINI ACUCTBUS CBETOIMOA,
coOHpaTh FKCIIEPUMEHTATIBHYIO
yCTaHOBKY.

[ Ipusodums npumepsvl TPUMEHEHUS
CBETOJMOJIOB B OBITY M B TEXHHUKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTCHCUBHOCTH H3TyUCHUS
CBETOAMO/Ia OT CHUJIBI MPOTEKAIOIIIETO
yepe3 HeTro ToKa.

Hccneoosams 3aBUCUMOCTD
WHTEHCUBHOCTHU U3ITyUYEHHUS CBETOINO/IA
OT CHJIBI MPOTEKAOIIETO Yepe3 HEro TOKa
U UHMePNpemupo8ams TOTyUYeHHBIC
pEe3yIIbTaTHI.

Cmpoumbw rpaduK 3aBUCUMOCTH
WHTEHCUBHOCTHU U3ITyUYCHUS CBETOINO/IA
OT CHJIBI MPOTEKAOIIIETO Yepe3 HEero TOKa

(c yueToM aOCOJIFOTHBIX
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MOTPEINTHOCTEN N3MEPSIEMBIX (PM3UICCKUX
BEJIMYMH).

[ Ipumensmo TIpaBUIIa IOCTPOSHUS
rpaduKOB 3aBUCHUMOCTEH (PU3UIECKUX
BEJIMYWH JIPYT OT JpyTa.

Onpeodensamb XapakTep 3aBUCUMOCTH
WHTEHCUBHOCTHU M3ITyUYCHUS CBETOINO/IA
OT CHJIBI POTEKAIOIIIETO Yepe3 HEro TOKa.
Hcnonvzoeams CBETOAUOM, TIOKCMET]
(u1 cMapThOH C TaTIYMKOM
OCBEIIEHHOCTH), JTA0OPATOPHBINA 00K
MUTaHUS (MM UCTOYHUK TTOCTOSTHHOTO

HATPSHKEHUS, peOCTaT U MYyJIbTUMET))

3.3.

Ha6nronenue
M30UPATEIIBHOCTH
BHYTPECHHETO
doTtorddexra k qrHE

BOJIHBI CBETa (IIPAKTUKYM)

CBeToIMO0J, ”THTCHCUBHOCTD
U3ITy4eHHUsI, POTOH, IEKTPOH.
DHeprusi 1 UMIyJibc GoToHa.
doTorddexT. 3akoHbl hoTodIPdeKTa.
YpaBHeHHE DWHINITEHHA 15
doToaddexra. «KpacHas rpaHuIiay

dboTorddexra

Onepuposams NOHAMUAMU: CBETOTUO,
p-W-TiepeXxo/1, JIEKTPOH, JIbIPKa, (POTOH,
WHTEHCUBHOCTb U3yueHus1, GoTodPhexT
(BHEIIHUI ¥ BHYTPEHHUH), POTOTOK,
«KpacHas TpaHuna» gpororpdexra.
Ymems 0OBACHATH B YIIPOILIEHHOM BHIE

MMPUHLINI JEUCTBUSA CBETOAUOMA,
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dbopmynpoBath 3akoHbl PoTorddekTa,
3aMUChIBaTh ypaBHEHUE DUHILITEHHA IS
dboToaddexra u popMyy s «KpacHOU
rpaHuiedy porodddexra, coouparhb
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.

[ Ipusooums npumepsi IPUMEHEHUS
CBETOAMO/IOB B OBITY U B TEXHHKE.

[ Ipumensimo 3aKoHBI poTOdPdeEKTa,
ypaBHEHHUE DUHINTEHHA IS
dboTorddexra, hopmyny sl KKpacHOMH
rpaHuiib Gpotodddexra.
Dopmynuposams TUIIOTE3Y 00 YCIOBUSIX
BO3HUKHOBEHUSI BHYTPEHHETO
doTorpPexra npu nageHun Ha
CBETOJINO]T CBETOBBIX BOJH pa3HOM
TUTHHBI.

Uccnedosams siB€HNE BOZHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOJIMO/IE,
MU3y4HB 3aBUCUMOCTD CHIIBI (JOTOTOKA B
OCBEIIIAEMOM CBETOAMOE OT HAMPSKCHHSI

Ha IPpYroM CBCTOJIHOIC,
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BEITIOJTHSFOIIEM POJIb HICTOYHUKA CBETA U
uHmepnpemuposams NOIyYeHHbIE
pEe3yJIbTaTHI.

Onpedensims yCIOBUE BOSHUKHOBEHUS
(hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BOBHUKAET TOJIBKO TMPU OCBEIIICHUHU
€ro CBETOMOJIOM C JITTHHOM BOJIHBI,
MEHBIIIEH WM PAaBHOM JJIMHE BOJHBI, HA
KOTOPYIO PACCUMTAH OCBEIIACMBIN
CBETOJHON).

U cnonv3o06amsb CBETOANOIBI PA3HBIX
[IBETOB (KpacHBIE, 3€JICHbIC U CUHUE),
1abopaTOPHBIN OJIOK MUTAHUS,
MYJIBTHMETD.

\Pewiams 3anaun Ha PoTodPDHEKT

Htoro no pazueny 5
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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