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IosicHuTeILHASA 3aIUCKA
Hacrosias pabouast mporpaMma Kypca BHEYPOUHOU ESITENbHOCTH «OCHOBBI

bu3nyecKoro ’KCIepUMEHTa» (Jajgee — mporpamMma) paspaboTaHa B COOTBETCTBUU
C TpeboBaHMSIMH (elepalbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAapTa
cpenHero o6miero oOpa3oBaHMs M HalpaBiieHa Ha OpraHu3alilo OOydeHHs B
¢dusnKo-MaTeMaTHUECKOM MpOoGuUIe B COOTBETCTBUU C TpeOoBaHUIMH (deaepatbHON
o0Opa3oBaTeabHOM MporpaMMbl cpeHero oouiero oopazosanus (OOIT COO).

Peanuzarus mporpaMMbl MOKET COACHCTBOBATH JOCTHKEHUIO 00YYarOIIUMUCS
mIaHupyembix  pe3ynbTaToB  ocBoeHuss DOII  COO, pa3BUTHUIO JUYHOCTH
oOy4Jaronuxcs, (GOPMHUPOBAHUIO U YAOBIETBOPEHUIO HMX COLMAIBHO 3HAYUMBIX
MHTEPECOB U NOTPEOHOCTEH, caMopean3alii OO0y4YarlolUXcsi Yepe3 ydacTHe
BO BHEYPOUHOH JiesiTeIbHOCTH. OTHON U3 BO3MOXHBIX (DOPM peann3aly MporpaMMel
ABIAETCS  KpyKOK. [Iporpamma MoOXeT peanu30BbIBaThCA 00Opa30BaTEIbHOM
OpraHu3alMed CcaMOCTOATEIbHO JMOO Ha OCHOBE B3aUMOJICHCTBUSL C APYTUMHU
OpraHU3alMsIMH, OCYLIECTBIIIOIIUMU 00pPa30BaTENbHYIO 1€ATEIbHOCTb.

[Iporpamma Kypca BHEYPOUHOM JesaTeNbHOCTH «OCHOBBI (DU3UYECKOTO
DKCIIEpUMEHTa» MpeAaHazHaueHa s peanusanuu B 10-11 kiaccax u HampaBieHa
Ha JOCTHKEHUE COOTBETCTBYIOIIMX pe3ynbTaToB, CPOPMYIHPOBAHHBIX B
dbenepanbHOlt  paboueilt mporpamme 1o yuyeOHOMy mpenmery  «Duzmka»
(yriiyOJIeHHBIN YPOBEHb ).

[Tpu uzyyenun (Hpu3uku Ha yriiyOJIeHHOM YPOBHE peanu3alus 3TUX TPUHIUIIOB
0a3upyeTcsi Ha HCIOJb30BAHWU CAMOCTOATEIBHOIO YYEHHMUECKOrO 3KCIEpHUMEHTa,
BKJIIOYAIOIIEr0, B TOM 4ucjie, paboThl (usmyeckoro npaktukyma. Ilpu sTOM
noja paboTamMu MPaKTUKyMa MOHUMAETCS CaMOCTOSTEILHOE MCCIIEI0BAHUE, KOTOPOE
MPOBOAUTCS MO PYKOBOJACTBY CBEPHYTOro, OOOOIIEHHOrO0 BHJa 0O€3 MOIIaroBon
MHCTPYKIMU. B pe3ynbrare obecrieunBaeTcss OBIaJeHHE O0yUYalOIUMUCT YMEHUSIMU
MPOBOAUTH MPSIMbIE U KOCBEHHBIE U3MEPEHHUSI, UCCIIEIOBATh B3AUMHBIE 3aBUCUMOCTHU
IBYX (DU3UYECKUX BEIIMYMH M OCYIIECTBISATH MOCTAHOBKY OIBITOB IO MPOBEPKE
IpeJIOAKEHHBIX TUIIOTE3. Bee 3TO crmocoOCTBYET TOCTHXKEHUIO OAHOM M3 OCHOBHBIX
nenel u3ydeHus: PU3NKU Ha YPOBHE CpeHEero oo0miero oOpa3oBaHUs — OBJIAJICHUIO
OOyYaIOIIMMHUCS METOJJaMU  CaMOCTOSATEIBHOTO IUIAHUPOBAaHUST M MPOBEACHUS
(bU3MYEeCKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEPIPETANH HHPOPMAIINH, OTIPEICTICHUS

AOCTOBCPHOCTH ITOJYUYCHHOI'O pE3yJibTara.



AKTyaJIbHOCTh pealiM3allii JTaHHOW MporpamMMbl OMpPEAENSIETCS TEM, YTO €€
OCBOCHHE TO3BOJISIET OOYy4YalOIIMMCS Ha MPAKTUKE O3HAKOMHUTBHCS C Pa3Iu4HbIMU
GU3MYECKUMU  SBJIICHUSIMH, JKCIIEPUMEHTAIBHO HM3YYHUTh PA3NUUYHbIE (DU3UUYECKUE
3aKOHOMEPHOCTH, yIriayOUTh CBOM TEOPETHUECKHE 3HAHUS, Pa3BUTh HMMEIOLIUECS U
MpUOOpPECTH HOBBIE MPAKTUYECKUE YMEHHSI UM HABBIKM B 00JACTH ILJIAHUPOBAHUS,
MOATOTOBKH, TIPOBEICHUS, aHATIN3a U HHTEPIPETANHA (PHU3NIECKOTO IKCIICPUMEHTA.

[Iporpamma naer oOydarOIIMMCS BO3MOXKHOCTb MPUOOPECTH MPAKTUUYECKUN
OTBIT PabOTHI ¢ TaOOPATOPHEIM 000PYIOBAHHUEM, OBJIAJIETh KOHKPETHBIMUA TIPUEMAMH
UCCIIEIOBATENbCKON  NIEATEIBHOCTH HAYMHAIOUIETO  (PU3MKa-IKCIIEPUMEHTATOPa,
c(hopMUPOBATh HABBIKU OLICHKU IMOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHUS (PU3MUECKUX
BenuuuH.  Peanuzanms mporpaMmbl  cO3/laeT YCIOBHS Uit (OPMHUPOBAHUS Y
OOy4YaronIMXcsi HECTaH/IAPTHOTO KPEATUBHOTO MBIIIJICHUS, COJIEUCTBYET PA3BUTHUIO
WHJUBUAYAIBHOCTH  CYXJ€HHH, (OPMUPOBAHHUIO  KYJbTYphl  0OOCHOBaHUS
COOCTBEHHOI'0O MHEHHUS U CBOOO/IbI €TI0 BHIPAKEHUSI.

[Iporpamma MoOKeT OBbITH BOCTpeOOBaHAa OOYYAIOIIUMMCS, KOTOPbIE HMEIOT
MHTEPEC U MOTUBAIIMIO K YTIIyOJICHHOMY U3YUYEHUIO (DU3UKUA U MATEMATUKHU, TOTOBSITCS
K YYaCTHIO B OJIUMITHAJIaX IIKOJIBHUKOB IO (PU3KKE, B paMKax KOTOPHIX MPEIYyCMOTPEH
MPAKTUYECKUN TYP.

[Iporpamma mnpecienyeT He TOJIBKO 0Opa30BaTEIbHbIE, HO U BOCIHUTATEIbHBIE
LEIH, IOCKOJIbKY COOTBETCTBYET UJEE OKOJOTM3allMl W WA NPUKIATHOU
HaIlPaBJIICHHOCTH, KOTOPBIE, B YHUCJIE APYTMX HUJIEH, MOJIOKEHBI B OCHOBY Kypca
busuku, nzygaemoro Ha crynenu COOQO.

BapuaHnTsl peanuzanuu nporpamMmmbl ¥ GOpMBbI MPOBEICHUS 3aHATUI

Peanuzaumss nporpamMmbl  MOpENoOJiara€T COYETAHHE Pa3IUYHBIX  (QopM
rpynmnoBoil paboThl (CIylIaHWE JIEKIMH, AUCKYCCHS, MOHTaX JKCIEPUMEHTAIBHBIX
YCTaHOBOK, NMPOBEACHUE PUINUECKUX U3MEPEHUI 1O PYyKOBOJCTBOM IPEMNO1aBaTeIs)
U UHJIUBUAYAIBHOW palOOThl (BBIMOJHEHUE CAMOCTOSATEIBbHBIX paboT u padoT
MPaKTUKyMa, 00pabOTKa U MHTEPIIPETAIUs PE3yIbTaTOB (PU3HUECKUX H3MEPEHU).
Hcnonb3zoBanue Takux GopM paboThl TOMOTaeT pa3BUBaTh y O0YUYaIOIMIMXCS, C OJJHOM
CTOPOHBI, HABBIKM BOCTIPUATHS HOBOM HWH(POpMAIMM TpH Pa3IUIHBIX (Popmax
ee Mojayu, a ¢ APYrod CTOPOHBI — AaKTUBHOCTb, CAMOCTOSITEIBHOCTh M TBOPYECKOE
Hayaino. B wmenom peanuszanus HJAHHOM MNPOTPAMMBI  JOJKHA  ITOJOKUTEIIBHO
CKa3bIBaThCS KaK Ha aKTyalIM3allid 3HAHWW, YMEHHH W HABBIKOB OOYYArOIIMXCS
B paMKax uX npeanpodeccuoHaabHOi TEXHOIOTHYECKOH (MHXEHEPHOM ) MOITOTOBKH,

TaK U Ha COLMAIIBHOM (POPMUPOBAHUU JIUYHOCTU O0YUAIOLTUXCAL.



[Iporpamma kypca paccurTana Ha 68 4acoB, B paMKax KOTOPBIX PETyCMOTPEHBI
Takue Gopmbl paboT, KaK JISKIIMH, CAMOCTOATEIbHBIE PAOOTHl U pabOTHI MPAKTUKYMA.
B xone camocTosiTenbHBIX pabOT oOydarouuecs IoJi KOHTPOJEM MpernoaaBaTesis
3aKpEIUIAIOT HOBBIE 3HAHUS, OTPa0aThIBAIOT OMPECICHHBIC YMEHUS U HaBBIKH. PabOTHI
MpaKTUKyMa  TOJIpa3yMEBalOT  CaMOCTOSITEIbHOE  pelIeHHue  O0y4YarolUMHUCS
HKCIIEPUMEHTAIBHBIX (U3MUEecKuX 3adad. TemaTuka paboOT MpakTUKyMa U MOPSAOK
UX CIICIOBAHUS COOTBETCTBYIOT CTPYKTYPE TEMAaTHUECKOTO ITAHUPOBAHUS (peiepaTbHON
paboueii mporpamMmbl 1o yaeOHOMY npeameTy «Dusnkay (yriryOJIeHHbIN YpOBEHb).

[Iporpamma paccuuTaHa Ha peaau3alMi0 B TEYEHUE NBYX JIET OOy4eHUs
B 10-11 kmaccax mpu MpOBEACHUM 3aHITHM OJMH pa3 B Henemo o0bemMoMm 1 yac
KaKJ0€.

Pan pabor mnpakTukymMa (Ha YCMOTpPEHHE YUMTENsI) MOXKET OBbITh 3aJlaH
OoOy4JaromMMcsi Ha JOM JUJIi CaMOCTOSITEIbHOTO BBIMOJTHEHHUS C TMOCIEAYIOIIUM
KOHTPOJIEM U 00CYKI€HHEM MOJYyYEHHBIX PE3YIbTaTOB.

B3aumocssi3s ¢ penepanbHOi paboueld mporpaMMoOi BOCIIUTAHUS

[Iporpamma pazpaboTaHa ¢ ydeToM peKoMeHaalui denepaibHoil padodeit
porpaMMbl BOCIIUTaHUs. B 4aCTHOCTH, OHA YYUTHIBAET MCUXOJIOTO-TIEArOTHYECKUe

O0COOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHOM KATETOPUH 00YUYaIOIIUXCS.

[IporpaMma COOTBETCTBYET TAaKHUM IIEISIM  BOCIUTAHUS  OOYYarOIIUXCS,
KaK pa3BUTHE JTUIHOCTH, CO3JJaHUE YCIOBHA JIJISI CAMOOTIPEICIICHUS U COIMATU3AIINH.
[IporpaMma  cOAEMCTBYET pEHICHHIO CIEAYIOMMX  3a7ad  BOCHUTAHUS
OOy4aroluXxcsi: YCBOCHHE 3HAHWM, HOPM, JyXOBHO-HPABCTBEHHBIX IICHHOCTEH,
TpaJUIINMI, KOTOPBIE BRIPA0OTAIO POCCUKCKOE OOIIECTBO; (POPMHUPOBAHUE U PA3BUTHE
JUYHOCTHBIX  OTHONIICGHWH K OTUM  HOpPMaM, IICHHOCTSM; MPHOOPETCHHE
COOTBETCTBYIOIIIETO ATUM HOpMaM, IICHHOCTSIM, TPAIUIIASIM COIIMOKYILTYPHOTO OITbITa
MOBEJICHUS, OOIICHUS, MEKINYHOCTHBIX W COIMAJIBHBIX OTHOIICHWUM, TTPUMEHEHUS
MOJIyYeHHBIX ~ 3HAHWW;  JOCTWKEHHUE  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
oOmieoOpa3zoBarenbHOil Tporpammbl 1o ¢usuke B cootrBerctBuu ¢ @I'OC COO.
[IporpamMmMa COOTBETCTBYET CIICAYIOIIMM OCHOBHBIM HAIPaBJICHUSAM BOCIIHTAHHS.

1) TpynoBoe BOCIHMTaHHWE — BOCIHUTAHUE YBAXCHHS K TPYAY, TPYIAIIAMCS,
pesynbrataM Tpyna (CBOEro MW JPYrux JIIOJEH), OpUEHTAIMs Ha TPYAOBYIO
NEeATEeIbHOCTh,  TMONydeHue  mpodeccu, JTUYHOCTHOE  CAMOBBIPAKEHUE B
MPOIYKTUBHOM, HPABCTBEHHO JIOCTOMHOM TpyJe€ B POCCHHCKOM OOIIECTBE,
JTOCTMDKCHHE BBIJAIONIUXCS PE3YNbTaTOB B MPOQPECCHOHAIBHON NEeITEIbHOCTH.
[leneBbIMH OpHEHTHpPAMH SIBISIOTCA: (OPMHUPOBAHHWE OCO3HAHHOW TOTOBHOCTH
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K TOJYYEHHUIO NPO(PECCHOHATBHOIO O0pa30BaHUS, HEMPEPHIBHOMY OOPAa30BAHUIO
B TCUCHHUE XM3HU KAaK YCIIOBHIO YCIENIHOW MPOQecCHOHAIBHON M OOIIEeCTBEHHON
JIESTEIIbHOCTH, TOHUMaHUe crenuduku camooOpazoBaHus W MpodecCHoHATBHOM
CaMOIIOATOTOBKM B  WH(OPMALMOHHOM  BBICOKOTEXHOJOTUYECKOM  OOIIECTBE,
TOTOBHOCTU YYHUTHCSI U TPYIAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIA BBIOOp cdepbl TPOo(PEeCcCHOHATBEHON TPYAOBOW EATEIHLHOCTH
B POCCHIICKOM OOIIIECTBE C YUETOM JIMYHBIX )KU3HCHHBIX IUIAHOB, TOTPEOHOCTEH CBOCH
ceMbH, 00IIIeCTBa.

2) DKOJIOTHYECKOE BOCIUTAHHE — (POPMHPOBAHUE HKOJIOTUYECCKON KYJIBTYPHI,
OTBETCTBEHHOT'0, OEPEKHOI0 OTHOLIEHUSI K IPUPOJE, OKPYKAIOLIEH Cpelie Ha OCHOBE
POCCUICKUX TPAIUIIMOHHBIX JYXOBHBIX II€HHOCTEH, HABBIKOB OXpaHbl, 3alUTHI,
BOCCTAHOBJICHHSI TIPUPOBI, OKpYy’Karomel cpensl. L[eneBsIM OpUEHTHPOM SIBISIETCS
0CO3HaHUE HEOOXOUMOCTH MPUMEHEHHS 3HAHUS €CTECTBEHHBIX U COIMATBHBIX HAYK
JUISL  pasyMHOTO, OEpexIMBOIO MNPUPOJONOJb30BaHUSI B OBITY, OOIIECTBEHHOM

MIPOCTPAHCTBE.

3) [leHHOCTH HAYYHOTO MTO3HAHUS — BOCIUTAHUE CTPEMJICHUS K TIO3HAHUIO Ce0sI
U JpYyrux JOJeH, mpupoisl W OOLIECTBA, K IMOJYYEHHUIO 3HAHUM, KA4€CTBEHHOTO
0o0pa30oBaHUsl C Y4YETOM JIMYHOCTHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.
[leneBbIMU OpUEHTUPAMH SBISIOTCS: (POPMUPOBAHUE JACSITENBHO BBIPAXKEHHOIO
MO3HABATEJILHOIO HMHTEpeca B 00JACTU (PUBMKM C YYETOM CBOUX HHTEPECOB,
CIIOCOOHOCTEM, JOCTHXKEHUM; MOJyYeHUE MPECTABICHUN O COBPEMEHHON HAy4YHOM
KapTUHE MHpa, O JOCTWKECHHUSX HAyKW W TEXHUKH, O 3HAYECHUU HAyKU B KU3HU
poccHiickoro oOmiecTBa, 00ecrneuyeHnn ero 0e30MacHOCTH; MPUOOPETEHHE HABBIKOB
KPUTUYECKOTO MBILUICHUS, ONpENETICHUsI JIOCTOBEPHOM HaydyHOW uHMOpManuu
U KPUTHKM AaHTHHAYyYHbIX MPEACTABICHUI; pa3BUTHE U IPUMEHEHUE HAaBBIKOB
HAOJIOJICHUS, HAKOIUIGHHS M CHCTeMaTH3aluu (DaKTOB, OCMBICIEHHUS OIIbITa
B €CTECTBEHHO-HAYYHOU 00JacTH MO3HAHUS, UCCIIEI0BATEIbCKON AeSITEIbHOCTH.

Oco0eHHOCTH pabOThl YUUTENS MO MpoTrpamme

[Ipn peanu3anu AaHHOW MPOTrpaMMBbl 3ajaya Y4YUTEIS COCTOUT B TOM,
YTOOBl CO34aTh YCIOBUS JJS YCBOGHHMS OOYyYarOIIMMHCS HOBBIX 3HAHHI,
NpUOOpPETEeHUs] MMHU HOBBIX YMEHHM M 3aKpervieHUs] HaBbIKOB, HEOOXOJHUMBbIX
JUTSl IPOBeJIeHUsT (PU3MYECKUX IKCIIEPUMEHTOB U aHAJIM3a MMOTYUYEHHBIX PE3YJIbTATOB.

Jns pemieHuss 3TOM 3ajauyd HEOOXOAMMO Hajguyue B KaOuHeTe (QU3UKHU

00OpyIOBaHUS, KOMIUIEKTYIOIUX M PAaCXOJHBIX MAaTepuajoB, TPeOyIOUIMXCs



JUIS TIPOBEJAEHHUS CaMOCTOSTENbHBIX pPabOT U pabor mnpakTtukyma. [lepedenp
npeiaraéMelx paboT CcPOpMUPOBAH TaKUM O0pa3oM, YTO MOATOTOBKA K HX
IOPOBEJCHUI0 HE JOJDKHA BBI3BIBATh CYLIECTBEHHBIX 3aTPyJHEHMH — BCe
HEOOXOMMOE Ui pead3allid IPOTPaMMBbI, Kak MpaBWIO, JMOO HAaXOIUTCS B
KaOuHeTe PU3UKH, JIMOO JOCTYITHO B TOBCETHEBHOM OBITOBOM OOMXOJE.

[lepen HauanoM 3aHATUH YYMTEII0 PEKOMEHIYETCS CaMOCTOSITEIIBHO
BBINIOJIHUTh BCE TEOPETUYECKUE 3a/aHUs, CAMOCTOSATEIbHbIE pPabOThI U PpabOTHI
IPAKTUKYMa, KOTOPbIE JOJIKHBI OYAYT BBINOIHATH O0yYaroUIecs. ITO 1aCT yUYUTENIO
BO3MOXXHOCTh HE TOJBKO BBISIBUTH BO3MOXKHBIE TEXHHYECKHUE MPOOJIEMBI, HO H
MOJy4YUTh KOHTPOJBHBIE pE3yabTaThl H3MEPEHUH U uxX 00paboTKH, KOTOpHIE
NOHAMO0ATCA Il JaJbHEUIe TPOBEPKH MPABWIBHOCTH BBIMOTHEHHUS pPaloT
O0Oy4arOITUMUCH.

[TockonpKy OJHHMM W3 TJaBHBIX pPE3yJbTAaTOB pabOThl Y4YUTENss B paMKax
BHEYPOUHOM J1€ATEIBHOCTH SABISETCS JIMYHOCTHOE PA3BUTHE O0YUAIOUINXCS, YUUTEIIO
PEKOMEHAYETCSl MpH NPOBEJACHUM 3aHATUN IO MpOrpaMMme akTUBHO Y4acTBOBATh
B JCATENbHOCTH OOYYalOMIUXCsl, KOHTPOJIMPOBATh XOJ  BBHIMOJHEHHUS HMU
IKCIIEPUMEHTAIbHOW pabOThl, HANPaBIATh W KOPPEKTUPOBATH WX JCHCTBUS,
CBOCBPEMEHHO  yKa3blBaTh HAa  OMMOKM W  HEJOYETHl,  MOJCKAa3bIBATh
U JIEMOHCTPUPOBATH IPABUJIbHBIE CIIOCOOBI BBINIOJHEHUS MPaKTUYECKOW padoThI,
o0Cy>KIaTh MPUYKHBI U BO3MOKHBIE MOCIEACTBUS JOIyCKaeMbIX olnOoK. Bo Bpems
3aHATHI HE0OXOIMMO MOJJICPKHUBATh T00pOKEeTATETHLHYIO atMocdepy
COTPY/AHUYECTBA.

Yuutento ciaemayeT Y4YMTBIBaTh, YTO JIOTHKA OCBOEHHUS  MPOTPaMMBI
npenoiaraeT MoclieoBaTeIbHOe M3YYeHHE MaTepuaja — CHadajga o0ydaromuecs
JIOJKHBI OCBOUTH 0a30BbIE MPUEMBI U METOBI IPOBEICHHS (PHU3NIECCKIX U3MEPEHHIMA
U 00pabOTKU MOJIy4aeMbIX Pe3yJbTaTOB, a YXE 3aT€M MPUMEHSATh HUX Ha MPaKTHUKE
[0 CXEME «OT MPOCTOro K CIOKHOMY». lloTomMy mpumepHass cxema HpOBEICHHS
3aHATUHN TI0 TPOrPaMMe MOKET OBbITh CIEAYIOLIEH:

1) oOBsICHEHUE TEOPETUICCKOTO MaTEpUaa 1o TeMe;

2) TOATOTOBKA K BBIMOJIHEHUIO CaMOCTOSITEIBHON padOThl WM PabOThI
OpaKTUKyMa — OOCYXJEHHE 3aJaHusl, YCTPOICTBA SKCIIEPUMEHTAILHON YCTaHOBKH,
HEOOXOJMMOr0 TEOPETHUECKOr0 MaTepuaia, TIPUEMOB U  METOAOB MPSMBIX
AKCIIEPUMEHTATILHBIX U3MEPEHUH, CIIOCOO0B MX 00pabOTKH U OIEHKH MOTPEITHOCTEN
U3MEPEHNUN;

3) mpoBeneHHE CAMOCTOSTEIBHOM PadOTHI Wi pabOThI MPAKTHKYMa, KOHTPOJIb

IMPaBUJIIbHOCTH IIPOBCACHUA HBMCpGHHﬁ;



4) o0paboTKa  TOJYYCHHBIX  OKCICPUMEHTAIBHBIX  JIAHHBIX,  OICHKA
MOTPENIHOCTEM;

5) obOcyxaeHHe pe3yIbTaToB OOpPaOOTKH IMONYYCHHBIX IKCIICPHUMEHTAIBHBIX
JAHHBIX U TTPOBEPKA UX MPABUIHHOCTH.

B ciiydae HeXBaTK BpeMEHH Ha peajn3aliio B KJlacce MyHKTa 4 JaHHON CXeMbl
PEKOMEHAYETCSI  TPEUIOKHUTh  OOYYAIOMIMMCSI  BBIMIOJIHUTH  COOTBETCTBYIOIIHE
JNEHCTBUS JOMa, a MyHKT 5 peann3oBaTh B Hayaje CIEAYIOMIEro 3aHSATHS,
an00 TPOBECTH HEOOXOAUMBIE OOCYXKICHHS ¢ OOYy4YalOUUMHUCS B MOPSAIKE
UHIUBUAYAIbHON pabOTHI.

COJIEP)KAHUE KYPCA BHEYPOUYHOMH JEATEJBHOCTHU
10 KJIACC
3ansarue 1. [lorpemHocty B 3KCIIEpUMEHTE
Jlexyuss  «llorpemHocT HpsAMBIX U3MepeHHi». OOcCykaaeTcss Npupoaa

BO3HUKHOBEHUS MOTPEIIHOCTEH, METOIbl UX MUHUMU3AINHU U OLICHKH.
Jexyus «IlorpentHoCTH KOCBEHHBIX H3MepeHui». OOCYyX)IaroTCs METOJIbI
Y TIPUEMBI OIIEHKH MOTPENTHOCTEN KOCBEHHBIX U3MEPEHUI.

Hcnonvzyemvie mamepuansi: [4], gactp 1.

3ansTue 2. O1eHKa NOTrPEeIIHOCTEN MPSAMBIX U KOCBEHHBIX M3MEPEHUN
Camocmoamenvras paboma «OneHKa MOrPEeNTHOCTeN KOCBEHHBIX U3MEPEHUN

I10 Pe3yJIbTaTaM MPSIMBIX U3MEPEHUIN.

3anstue 3. Ycpennenwe uzMepenuil. CiyyailiHas mnorpemHocTtb. KuHemaTnueckue
VU3MEpEHUS

Jlexyus «Cny4daiiHble MOTPEITHOCTUY. B COOTBETCTBUM C YPOBHEM MOATOTOBKHU
OOy4YaronIMXcst ¥ JOCTYITHBIM 000PY/I0BAHUEM MOXKET OBITh TPOBE/ICHA OJTHA U3 ABYX
paboT mpakTUKyMa.

Ipaxkmuxym Ne 1
3aoanue. Onpenenute ¢ MaKCUMAJIbHOW TOYHOCTBIO CPEIHIOI CKOPOCTb

JIBUKEHMSI 3€PHBIIIIKA MIIeHa B OyTHUIKE C BOJOM.

Obopyodosanue.  llieHo, HamoJIHEHHAas BOJOM IJIaCTHKOBas OYyThUIKA C
OTpE3aHHBIM TOPJIBIIIKOM, CEKYHIOMED, TUHEHKA.

Kpamroe onucanue pewenus. IlpoBogutcs cepHst SKCIEPUMEHTOB 10
U3MEPEHHIO C TIOMOIIBIO CEKYHIOMEpa BPEMEHH MPOX0KICHUS 3ePHBIIIKOM IIIEHA B
TOJIIIE BOJbI HEKOTOPOro (DMKCHUPOBAHHOIO PACCTOSHUS BJIOJIb BEPTUKAJIM.
Berancnsiercss cpemHee BpeMs JABWXKEHUS 3€peH. PaccuuThIBaeTcs  CpemHss

YCTaHOBUBHIAACSA CKOPOCTL 3TOT'O ABUKCHUS. OHCHI/IBaCTCSI MNOrpC€IHOCTL.



Onucanue cxodxceli pabomsl HNpaKmMukKyma: BCEPOCCHICKas OJIUMIIHAIA
IITIKOJIBHUKOB 10 (hM3HKe, pernoHaIbHbBIN 3Tam 2023 1., 3amada «IlmeHo u BA3KOCTH
[9, 10].

Ipaxmuxym Ne 2
3aoanue. CobepuTe yCTaHOBKY JJIA 3allyCKa IlIapuKa B IMOJET C HEKOTOPOH

BBICOTHI C (DMKCHpPOBAaHHOW TOPH3OHTAJIBHOW HA4albHOW CKOpocThio. Mccnenyiite
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU30OHTAIILHOM KOOPJIMHAT LIapUKa IpPH IOJETE.
Onpenenure CKOPOCTh HIAPUKA B HAYaJIe MOJIETA.

Obopyoosanue. CranbHONM IIapUK, IYCKOBOE YCTPOHCTBO  (OTPE30K
AJIFOMMHHMEBOIO MPOQUIIsS, MarHUT HEOJWMOBBIM, /Ba CTAJIbHBIX IMIAPHUKA), IITATUB
C JIarKoi ¥ My(TOH, MAJIIPHBIN CKOTY, PYyJIETKa, KOMUPOBaibHas Oymara.

Kpamroe onucanue pewenus. OcyiiectBiisieTcst cOOpka IMyCKOBOW yCTAHOBKHU.
[IpoBomuTCs cepusi SKCHEPUMEHTOB MO 3allyCKy IIapuKa B IIOJIET U U3MEPEHUIO
KOOpAMHAT MaJeHUs IIapruKa OTHOCUTENIBLHO TOUKH cOpoca. [1o nonydeHHbIM J1aHHBIM
PacCUUTBIBAECTCS HA4YaJbHAasl CKOPOCTH MOJIETA IIApUKA.

Onucanue cxooiceti pabomsl NpaKmMukKyma: MEXAYHApOJIHAs OJUMIIMAJA

110 dKcrepuMeHTanbHoM prsuke 2021 1., 3amayga «I[lymka» [11].

3anstue 4. [Ipocreiiiive reoMeTpUueCKue U3MEPEHUs
Ipaxmukym
3aoanue. Onpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO TOJIIIUHY TPOBOJIOKH

Y BHEUTHUNA IUaMETP UTJIbI, TUIOIA b HAPUCOBAHHOMW Ha ucTe OyMaru ¢purypsl, 00beM
opycka. O1ieHUTe MOrPEIIHOCTH.

Obopyoosanue. IlpoBonoka, wuria OT mmIpuila (CO CTOYECHHBIM OCTPUEM),
n3o0paxeHue (GpUrypnl cioxHoil (Gopmbl Ha pa3IMHOBAHHOW KBajpaTramu Oymare,
JIEPEBSIHHBIN OpYCOK, TMHEHKA, IIITAHT €HITUPKYJIb.

Kpamxoe onucanue pewenus. IIpoBoasTcss U3MepeHus: TOJIIIMHBI IPOBOJIOKU
MeTosoM psnoB. [IpoBoaUTCS M3MEpEeHUE JUaMeTpa UTJIbI METOJIOM MPOKAThIBAaHUS.
[IpoBomuTCcs u3mMepeHue mwionaan GUrypsl METOJIOM TMOJICUETa TIIOMAN TT0 KIETKaM
CETKM M3BeCTHOTrO mara. [IpoBoauTcss u3mepeHrue rabapuToB OpycKa U BBIUUCIICHHE
ero obbema. OIllEHMBAETCS TOTPEIIHOCTh HW3MEPEHHBIX BenuuuH. [IpoBomuTcs

IMPOBCPKA NPABUIBbHOCTH U3MEPCHUA AUaMETPa UIJIbI C ITIOMOIIBIO HITAHT CHIUPKYJIA.

3anste 5. ['padmku  SKCepUMEHTANBHBIX  3aBUcUMocTed. ['paduueckas

00paboTKa TaHHBIX
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Jekyus  «OdopmieHne rpadUKOB IKCHEPUMEHTAIBHBIX — 3aBHCHMOCTEH.
['padprueckas 00pabOTKa TAHHBIX.

OOcyxaloTcs OCHOBHBIE TMpaBmiia O(GOpMIIEHUS TpapUKOB 3aBUCHMOCTEH
(bU3UYECKUX BEIMYUH APYT OT APYTa.

Camocmoamenvrnas paboma «lloctpoeHune rpaukoB B COOTBETCTBUHM C
M3YYCHHBIMH MMPABUJIAMHU C UCIIOJIF30BAHUEM TOTOBBIX TAOJHI] C TAHHBIMI).

Hcnonvzyemvie mamepuanvl: MeTOOMYECKHE pekoMeHnanuu LleHTpanbHOM
MIPEIMETHO-METOIMYECKOM KOMHCCHH TII0 OIICHWBaHUIO OdopmieHus rpaduKoB
Ha MPAKTHYECKUX TypaX BCEPOCCUNCKOM OJIMMITHAJIBI IKOJIBLHUKOB 10 (usuke [12].
3ansatue 6. OOpaboTKa HEIMHEWHBIX 3aBHCUMOCTEW: JHMHEAapu3alus, MOACYET
TUIOIIAIM O] TpauKOM, OCTPOCHHUE KacaTeNIbHBIX K Tpaduky

Jlexyus «JluHeapuzanusi SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEH U JApyTHe
rpaduueckue criocoOobl 00pabOTKU JAaHHBIX.

OOcyxmaeTcss ~ METOJ  3aMEeHbl  IMEPEMEHHBIX  NpU  JIMHEeApU3alHUU
HKCIIEPUMEHTAIbHBIX 3aBUCUMOCTEN. OOcyxaaeTcss (HU3MYECKUN CMBICHT TUIOMIAAN
o1 rpaMKoOM U yriioBoro ko3 guimenTa KacaTeabHON K rpaduky.
3amstrie 7. VI3MepeHHWe  3aBHCUMOCTH  KOOPJAWHATHI ~ TPAHUIBI  OOJACTH
HaMOKaHUS OT BpeMeHU. JInHeapu3amnus 3aBUCUMOCTH

Ipaxmukym

3aoanue. BoipexbTe N3 OyMaxkHOU candeTku JICHTY AauHoi 30 CM U MIUPUHOM
2-3 cM. OmycTuTe KOHel 0yMa)KHO JIEHTHI B BOJLY U BKJIIOUUTE ceKyHomep. M3yunTe
3aBUCUMOCTh KOOPJIMHATHI TPAHUIIBI 00JIACTH, MPOTMTABIICHCS BOJOW, OT BPEMECHH.
Onpenenute xapakTep 3TOM 3aBUCUMOCTH.

Obopyoosanue. Cekynnaomep, OyMaxkHbie candeTKu, pyneTka, yamka [letpu.

Kpamkoe onucanue pewenus. CTaBUTCS ONBIT TO HW3YYCHHIO JIBIDKEHUS
rpaHUllbl HaMOKaHus OyMmaxkHO# canderku. Hcmonp3yeTcss 3amMeHa NEpEeMEHHBIX
JUTSL JIMHEApU3allii 3aBUCUMOCTH M TIOCTPOCHHS JIMHCHWHOTO rpaduka, KOTOPBIHA
BITOCJICICTBUH MO3BOJIAET CYJAUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooiceii pabomol npakmuxyma. [5], 3amaga Ne 32 «Hamokanue

TKaHHW».

3anstue 8. Mzydyenue ynpyroro rucrepesuca

Ipaxmukym

3aoanue. 3akpenuTe C MOMOILBIO 3)KUMa JIMHEWKY Ha cTode. [Ipoienbre nyXKy
3aKMMa B KOJIbLIO OaHKOBCKOM pE3MHKH. 3allelNUTe KPIOYKOM JHHAMOMETpA KOJIBLO

PE3HUHKHU. I/ISMepBTe 3aBUCUMOCTb JIMHBI PC3WHKHU OT paCT}IFI/IBaIOIHeI;'I CWJIbI IIpH
11



Harpy3ke (pactsbkeHun) u pasrpyske. [IpoBenure usmepenus ¢ marom B 0,5 H, npu
KaKJI0M u3MepeHuu aenaiire 3anepxky B 30 c. [loctpoiite rpaduk usmepeHHoM
3aBUCUMOCTH, ONUIINTE ee xapakrep. Caenaite NpeArnoaoKeHus 0 IpUIUHAX
HabII01TaeMoi 3aBUCUMOCTH. PaccuunTaiiTe, B Kakux mpejenax JeKUT K03 PHUIrHeHT
YKECTKOCTH PE3MHOBOIO KOJIbIA. MICIOIB3Ys MOMyYeHHBIE TaHHBIEC, pACCUMUTANTE,
KaKyI0 SHEPTHUIO MOTJI0THIA PE3UHKA 32 BpeMs TPOBEACHUS U3MEPEHUI.

Obopyoosanue. Jluneiika, 3a)KuM, TUHAMOMETpP € TIpeaesoM usMmepenuit 5 H,
PE3UHOBOE KOJIBIIO (pe3uHKa JJisi 0aHKHOT), CEKYHJOMED.

Kpamrxoe onucanue pewienus. BpIIOTHAETCS ONBIT IO U3YYEHHUIO 3aBUCUMOCTH
CUJIbl YIIPYTOCTH PE3UHOBOTO KOJIbLIA OT €ro IJIMHBI MPU MOCTEIEHHOM YBEJIMYECHUU
U TPU TOCTENEHHOM YMEHBIIEHUU pacTAruBaroliei cwibl. HaOmromaercs siBieHue
yOpyroro rucrepesuca. JIBe MOJy4eHHbIE HJKCIEPUMEHTAIbHBIE 3aBUCUMOCTH
HaHOCATCS Ha oauH rpaduk. [IpoBoAUTCS aHANN3 MOJTYYEHHBIX PE3YyJIbTAaTOB.
Zamstne 9. Haxoxaenme Macchl JMHEHKM W IIIPHAIIA € [TOMOIIBIO
ypaBHOBEIIMBAHUS pbluara

Ipakmuxym

3aoanue. Onipenennure ¢ MaKCUMaIbHOM TOYHOCTBIO MACCy IIMPHUIIAa U MacCy
JIMHEWKHU.

Obopyoosanue. npui oobemom 20 M1, TUHEHKA, CTaKaH ¢ BOJIOM.

Kpamxoe onucanue pewenus. K KOHIly JMHEWKH, KOTOpas MCIOJIb3yETCA
B KaueCcTBE pblyara, mojJABEHIMBaCTCs Mnpuil. M3mepsieTcs 3aBUCUMOCTh KOOPAUHATHI
TOYKH OTIOPHI YPABHOBEIIIEHHOTO phlyara OT 00beMa Boibl B mmmpuiie. [1o momydeHHbIM
JTAHHBIM OIPEAEIISIIOTCS Macca IIPUIa U Macca JIMHEHKH.

Onucanue cxooiceti pabomel NpaKmMuKyma: PErHOHAIBHBIN ATal OJMMIHNAIbI

um. J[x. K. Makcsemna o pusuke, 2014 ., 8 kimace, 3anaya «HemecTpyKTHBHBIN aHATHRY.

3anstue 10. M3mepenne kordduipieHTa SHEPreTHUECKUX TOTEPh MPU OTCKOKE
IapuKa oT MOBEPXHOCTH

Ipaxmukym

3aoanue. TlpoBeauTe MCCleNOBaHUE 3aBUCHUMOCTU BBICOTHI OTCKOKa IIApUKa
MOCJIE COYAApeHHs] ¢ MOBEPXHOCTBHIO CTOJAa OT BBICOTHI cOpoca. [IpoBeauTe ombIT
JUISL IBYX TUIOB IIapuKoB. OnpenenuTe XxapakTep 3aBUCUMOCTH.

Obopyoosanue.  lllapux s HACTOJIBHOTO TEHHHCA, PE3MHOBBIM IIAPUK
«MOMPBITYHY, PYJETKA, MAIIPHBIA CKOTY.

Kpamroe onucanue pewenus. 1IpoBOOUTCS ONBIT MO H3MEPEHHUIO BBICOTHI
12



OTCKOKa IIapUKa MOCIE COYNapeHUsi C MOBEPXHOCTBIO TOPU3OHTAIBHOIO CTOJNA
B 3aBUCHUMOCTH OT BBICOTHI cOpoca. M3MepeHust mpoBOSATCS 7151 IBYX TUIIOB IIAPUKOB.
JI1st pe3uHOBOTO IIapHUKa 3aBUCUMOCTH SIBIISIETCA MPAMOU MPOMOPIUOHAIBHOCTHIO,
JUIsL [IapHKa OT HACTOJBHOIO TEHHUCA 3aBUCHUMOCTh HE SBIIAETCS TaKOBOM.
OO0cyX)aarTcs BO3MOKHbBIE IPUUMHBI IOJYYEHHBIX PE3YIbTaTOB.

3ansTtue 11. Onpenenenue TENIOEMKOCTH TBEPAOTO TeIa

Ipakmuxym

3aoanue. Onpenenure ¢ MAKCUMAIIbHON TOYHOCTBIO TEINIOEMKOCTh IPYy3HKa.

Obopyoosanue. I'py3uk maccoit 50 r, ctakan oobeMom 0,2 11 ¢ BOJ10i1 KOMHAaTHOM
TEMIIepaTypbl, EMKOCTb C rOpsiueid BOJOM, JBa TEPMOMETpPA, Cal(eTKH, MOIHOC,
HUTb.

Kpamkoe onucanue pewienus. IIpoBOAUTCS ONBIT IO U3MEPEHHUIO TETNIOEMKOCTH
Ipy3UKa METOJOM IIEpEHOCAa €r0 M3 XOJOJHOM BOJBI B ropsuyro. OuneHuBaercs
WU3MEHEHHUE TEMIIEPATypPhbl XOJIOIHON BOJBI 33 CUET IMOIYUYEHUS KOJIUYECTBA TEIUIOTHI
OT FOpSAYEro rpy3HKa.
3anatue 12. M3Mmepenne TemmepaTypsl pyK dKCIEpUMEHTaTopa W JIaBICHHUS,
KOTOpPOE MOTYT CO3/1aTh €ro JIETKNe

Ipaxmukym

3aoanue. 1) Omnpenenute BHyTpeHHee ceuenue TpyOku. Iloacoeaunmure
K mmpuily oobemoM 20 mMil TpyOKYy C MOMEIICHHOW B HEe Karuledl BOJbI. 3aKMUTE
IITPUIL B JIAJIOHSAX W HarpeBalTe ero TakuM o0pa3oM B TeueHue 5 MuHyT. U3mepbTe
nepeMeleHe kKamim no TpyOke. Mcrmonp3yss mojydyeHHbIE JaHHbBIE, OLEHUTE
TEeMIIepaTypy pyK dKcnepumeHtaropa. 2) JloxauTech, KOrja MINpULl CHOBA MPUMET
KOMHATHYIO TeMmIiiepaTypy. BayBas Bo3ayx B CBOOOJHBIN KOHEL TPYyOKH, U3MEPbTE
NIepeMEIICHNE KaIlUIM PU MaKCUMaJIbHOM JIaBJIEHUU BO3/1yXa, CO3/1aBAEMOM Ha KOHIIE
TpyOKu. Micronb3ys noxydeHHbIe JaHHbIE, OLICHUTE JaBJICHHE, KOTOPOE MOTYT CO3/1aTh
JIETKUE IKCIIEPUMEHTATOPA.

Obopyoosanue. npun oobemoM 20 M, TpyOka OT MH(DY3MOHHON CHUCTEMBI,

BOJIa, JIMHENKA, CEKYHIOMED.

Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 MOJCOECTUHIETCS
TpyOKa ¢ MOMEIEeHHOM B Hee Kariei Bojsl. [Inpuil HarpeBaeTcs pykamu, u3MepsieTcs
nepeMerieHne Kamm mno Tpyoke. Ha ocHOBe JaHHBIX O ceuyeHUU TPYOKH B oObeMe
BO3/JyXa B IIIPHUIE PACCUUTHIBACTCS TeMIlepaTypa pyK IKCIEPUMEHTaTopa.

2) Hcnonp3ys Ty >K€ YCTaHOBKY, DKCIIEPUMEHTATOP CO3JA€T JaBJICHHE BHYTPU
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cBoOonHOoro KoHma tpyOku. Kamns Boasl mepememaercss mo TpyOke. Ha ocHoBe
JAHHBIX O €€ CMEUICHUU OLEHUBAETCS AABJICHHUE, KOTOPOE MOIYT CO3/aTh JIETKHUE
AKCIIEPUMEHTATOPA.

Onucanue cxoxceil pabomsl npakmukyma: 1) B3aKIIOYUTENbHBIA ATam
BCEPOCCUMCKON OJIMMITUAIBI IIKOJbHUKOB, 2023 1., 10 kiacc, 3agaua « HachieHHbIM
nap», myHKT Ne 1 [13, 14].
3anarue 13. DddexTuBHbI KOI)PUIMEHT KECTKOCTH cucteMbl. OmnpeneneHue
Monysia FOHra mpoBosioOKM ¢ momomibio peryara. OnpenesieHHe mnpenesia ynpyrom
nedopmaru

Ipakmuxym

3aoanue. Onipenenure ¢ MaKCUMaIbHOM TOYHOCTHIO MOAY/Ib OHTa MPOBOJIOKH.

Obopyoosanue. lllTaTuB ¢ 1ByMs JanKkaMu, MPOBOJIOKA, JIMHEHKA JepeBsSHHAS
nuHOo# 50 M, rpy3sl Maccoil o 50 T, 1Ba KaHLEISIPCKUX 3aKUMA.

Kpamxkoe onucanue pewenus. JInnerika NMOABEIINBAETCA HAa MPOBOJIOKE TaK,
YTOOBI MOJYYWJICS] CUIILHO HEPABHOIUICUUM pblyar. bIMKHUM K TOUKE TOABECa KOHEI]
TOPU30HTAJIBHON JIMHEWKN ONHPAETCS CHU3Y Ha JIankKy mratuBa. K apyromy KoHIy
JMHEWKN TOJIBEIINBAIOTCS Tpy3bl. M3Mepsercss 3aBUCHMOCTh CMEIICHUS KOHIA
JIMHENKH, K KOTOPOMY ITOJBEIIMBAIOTCS I'PY3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX U T€OMETPUUYECKUX MapaMeTpOB YCTAHOBKU PaCCUUTHIBACTCS
MoxyJib FOHra mpoBoJIOKH.

Onucanue cxooxcetl pabomst npaxmuxyma. [6], 3amaga Ne 9.30.
3anstue 14. Mzmepenune koddduieHTa moBepXHOCTHOTO HATSHXKEHUS METOIOM
OTphIBa

Ipakmuxym

3aoanue. llpuaymaiiTe crmoco0d U3MEpPEHUs CHIBI, KOTOPYK TpelyeTcs
IMPUJIOKHUTH K MPOBOJOYHOM paMKe JJII TOTO, YTOOBI OTOPBATh €€ OT MOBEPXHOCTH
BoAbl. [IpoBemuTe OKCIEPUMEHT U OIEHUTE KOI(PQUIIMEHT TMOBEPXHOCTHOTO
HATSOKCHUS BOJIBI.

Obopyoosanue. KioBeta mupokasi ¢ BOJOH, MPOBOJIOKA, BEChI, HUTb.

Kpamxkoe onucanue pewenus. I[IpoBOAUTCS OIBIT IT0 U3MEPEHUIO CHJIBI OTPHIBA
MIPOBOJIOYHON paMKH OT TIOBEPXHOCTH BOJBI MPH Pa3IMYHBIX MEPUMETpPax pPaMKH.
[TpoBoauTcs oreHka K03 PHUIMEHTa TOBEPXHOCTHOTO HATSKEHUS BOJIBI.

Onucanue cxoaceti pabomot npakmuxyma: [ 7], 3amaua Ne 331,
3anstue 15. OmnpeneneHue TOYKH POCBHL. 3HAKOMCTBO C  3JIEKTPUUECKUM

KOHACHCATOPOM

IIpaxkmuxym Ne 1
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3aodanue. OLleHUTE BIAXKHOCTh BO3/1yXa B KOMHATE.

Obopyoosanue. IIpobupka CTEKIIsSIHHAS, MaJIEHbKUE KYCOUYKH JIbJ]a, TEPMOMETD,
TabJIMIa 3aBUCHMOCTH JJaBJICHHUS HACKIIIEHHOTO Mapa BOJbI OT TEMITEPATYPHI.

Kpamkoe onucanue pewenusi. B mpoOUpKy ¢ BOJOH MOCTEIEHHO M00aBISIOT
KYCOUKH JIbJIa U JIO)KUJIAI0TCS MOMEHTA BBICTYIUICHHSI KaIeJb POChl Ha TIOBEPXHOCTH
npobupku. [lo momydeHHBIM JAHHBIM O TEMIIEpPAType TOYKE POCHI C MOMOIIBIO
TaONMIBI 3aBUCHMOCTH JIaBJICHUS HACBIIIEHHOTO TIapa BOABI OT TEeMIIEpaTyphl
OTIPEIETSETCS] OTHOCUTEIbHAS BIAXKHOCTh BO3/[yXa B KOMHATE.

Onucanue cxooicett pabomer npakmuxyma: [8], rmaBa Ne 3, mabopaTopHas
pabota Ne 9.

Ilpaxkmuxym Ne 2

3adanue.  OmpenenuTe C  MaKCUMalbHOM  TOYHOCTbIO  OTHOIIECHHE
AIIEKTPUIECKUX EMKOCTEH IBYX KOHJEHCATOPOB.

Obopydosanue. 1Ba  DIEKTPOIUTHUECKUX  KOHJEHCATOpa, BOJBTMETD,
Oartapeiika, COeIMHUTEIbHBIC TIPOBO/A.

Kpamroe onucanue pewenus. TIpoBOgUTCS ONBIT MO 3apsA/Ke KOHAEHCATOPA
OT JPYroro 3apaHee 3apsHKEHHOTO KOHACHcaTopa. V3MepsiroTcss HampsiKeHHS
Ha KOHJAEHCATOpax J0 U Mocie NoAkIodeHuid. OLleHUBAeTCs OTHOLIEHUE €MKOCTEN
KOHJICHCATOPOB.

Onucanue cxooxcetl pabomot npaxkmuxyma: [6], 3agada Ne 10.22,
3ansTtue 16. M3yuenue nporiecca pa3psaky KOHIEHCATOpa

Ipakmuxym

3adanue. VI3yuute 3aBUCUMOCTbH HAIPSDKEHUS Ha KOHAEHCATOPE OT BPEMEHU
pHu ero paspszake. Onpenenaure eMKOCTb KOHIEHCATOpa.

Obopyoosanue. DNEKTPOIUTUUECKUN KOHJEHCATOp, BOJBTMETp, Oarapeiika,

CCKYHIOMCP, COCAMHUTCIIBHBIC IIPOBO/JIA.

Kpamxoe onucanue pewenus. IIpoBoauTCS U3MEpPEHUE 3aBUCUMOCTH
HalpsOKeHUST Ha pa3psiKarolleMcsl KOHIEHCATOpe OT BpeMeHH. [lemaercss OleHKa
€MKOCTH KOHJIeHcaTopa. B kauecTBe CONMPOTHUBIECHUS IS Pa3psSIKd KOHJEHCATOpa
BBICTYIIA€T BHYTPEHHEE COMPOTUBIICHUE BOJILTMETPA.

Onucanue cxooiceii pabomol npakmukyma: [5], 3amada Ne 10 «M3yuenue
ceeroguoaa» (yactb No 1).
3anstue 17. OnpeneneHue yeabpHOro CONPOTURIICHUS MaTepralia MPOBOJIOKH

Ilpaxmukym

3aoanue. Onpeaenute yaeabHOE CONPOTUBIICHUE ITPOBOJIOKH.

Obopyoosanue. JIBa mynpruMeTpa (B peXKUME BOJIBTMETpPAa M aMmIepMmerpa),
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COCMHUTENbHBIE  TMPOBOJA, Oarapeiika, o00pa3lbl  TPOBOJIOKM,  JIMHEWKAa,
MHUKPOMETP.

Kpamkoe onucanue pewenus. Wccnenyemas TMpPOBOJIOKA COEOUHSACTCS
MOCNIEIOBATEIbHO C aMIepMETPOM M TOJKIo4yaeTcss K Oartapeiike. [lapamnensHo
Y4acTKy MPOBOJIOKH MOAKIIOUAETCS BOIBTMETP. M3 OTHOIIEHHS TOKa3aHUN TpUOOpOB
PACCUUTHIBAETCS CONMPOTUBIICHUE yYaCTKa MPOBOJIOKH, TIOCIIE YETO HU3MEPSIOTCS €ro
r€OMETPUYECKHE pa3sMepbl. M3 MOJNyYEHHBIX [AHHBIX OMPEAENIAETCA YIEIbHOE
CONPOTHUBJIEHUE MaTepurala, U3 KOTOPOTrO U3TOTOBJIEHA MPOBOJIOKA.

Onucanue cxooiceri padomuvl npaxkmukyma: MexayHapoJIHas OJIUMIUaAa
1o AKcrepuMeHTanbHoM uszuke 2022 r., 3a1a4ya «Majoe COnpoOTUBICHUE.

3ansTHe 18. HM3mepeHue BOJIbT-aMIIEPHOMN XapaKTEPUCTUKU
ITOJIYTIPOBOJHUKOBOTO JUOAA

[IpakTukym

3aoanue. V3mMepbTe 3aBHCUMOCTb CHJIBI TOKA, MPOTEKAIOIIErO0 4Yepe3 AHO/,
OT MOJABAaEMOI0 Ha HEro HamnpsKeHHs (B MPSAMOM M OOpPaTHOM HallpaBJICHUM).
[Toctpoiite rpaduk BOIbT-aMIIEPHON XapaKTEPUCTUKH JTUOJIA.

Obopyodosanue. BonbT™MeTp, aMIepMmeTp, COEIUHUTENbHBIE IPOBOJA,
MOJIYITPOBOTHUKOBBIN O], MAKETHAs IJIaTa, IEPEMEHHBINA PE3UCTOp, OaTapeika.

Kpamrxoe onucanue pewenus. IIpoBonutcs 3KCnepuMEHT 1o u3Mepenuo BAX
JIM0/1a B MIPSIMOM U OOpaTHOM HaIpaBJIEHUU.

Onucanue cxooicetl pabomsl npaxmukyma. [8], rmaBa Ne 4, jabopaTopHas

pabora Ne 9.
11 KJIACC

3anstue 1. OuieHKa BEIUYUHBI TOPU3OHTAIBHOM COCTABIISIIONIEH MarHUTHOM
WHYKIIMK MarHUTHOTO TMOJIs1 3eMJIU

Ipaxmukym

3aoanue. OrneHUTE MOIYJIb TOPU3OHTAIBLHON COCTaBISIONICH BEKTOpa
MAarHUTHOW MHIYKIIMM MAarHUTHOTO MOJIst 3eMJIH.

Obopyoosanue. Kommac, conenonn (muamerp 10 cMm, 150 BUTKOB),
71ab0opaTOpHBI OJOK MTUTAHUS, TPAHCIIOPTHD.

Kpamxoe onucanue pewenus. 1TpoBOOUTCS DKCIEPUMEHT IO OINPEACICHUIO
MPOCTPAHCTBEHHOW OPUEHTAIIMU BEKTOPA MHIYKIIMM MAarHUTHOTO MOJISI, CO3/1aBAEMOI0
Ha OCH COJICHOMJIA TIPU CYIIEPIIO3UIIMHA MAarHUTHOTO MOJII 3€MJIM U MarHUTHOTO TIOJISI

COJICHOKU 14, B 3aBUCUMOCTH OT CHJIbI TOKA B BUTKAX COJICHOHAA. I1o 3TOM 3aBUCUMOCTH
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ONpENENsIeTCs] MOJYJIb TOPU3OHTAIBHOM COCTABJSIONIEH BEKTOpa MAarHUTHOU
WHIYKITUA MarHUTHOTO TIOJIST 3eMUITH.

Onucanue cxooiceii pabomwi npaxmukyma: [8], rimaBa Ne 4, maGopaTtopHas
paborta Ne 12.
3ansatue 2. M3MmepeHue 3aBUCUMOCTA  BEJIMYMHBI ~ MarHUTHOM  WMHIYKIUH
MarHUTHOTO MOJIsi MarHUTa OT PACCTOSHHUS

Ipakmuxym

3aoanue. I3yunte 3aBUCUMOCTD BEJTMYMHBI MArHUTHON MHIYKIIUM MAarHUTHOTO
MoJIsl MOCTOSSHHOTO MarHuTa Ha €ro MpOAOJIbHOW OCH CUMMETPUU OT PACCTOSHHUS
MEKy IEHTPOM MarHuTa ¥ TOYKOM U3MEPEHUM.

Obopyoosanue.  CmapTOoH C  MNPEAYCTAHOBIEHHBIM  MPOTPAMMHBIM
oOecrieyeHUEeM JJii M3MEpPEHUs BEIUYMHBl MArHUTHOTO TOJISI, IUJIMHAPUYECKUM
MAarHuT, JIMHEWKA, MAJISIPHBIA CKOTY.

Kpamroe onucanue pewenus. C moMonipo0 1aT4UKOB cMapT(hOHA MPOBOJAUTCS
psMOE W3MEPECHHE BEIWYMHBI MArHWUTHOW WHAYKIIMM MAarHUTHOTO IIOJIsI HAa OCH
MUJIMHAPUYECKOTO MarHuTa B 3aBUCUMOCTH OT PacCTOSHUS JI0 HETO.
3anstue 3. HabmroieHne MarHuTHOTO TUCTEpE3nca

Ipakmuxym

3aoanue.  HamoraliTe HECKOJIBKO BHUTKOB H30JIMPOBAHHOTO TIPOBOJA Ha
HUAJIMHIPUYECKYIO YacTh Janku IratuBa. llomgHecuTe Topel Janmkd OJUM3KO K
MOJIOKCHUIO JIaTYMKa MAarHUTHOTO TOJii MOOWIBHOTO TenedoHa. [Tonatite
AIEKTPUYECKUH TOK B TPOBOA. M3MephTe 3aBUCHMOCTH BEJIMYWHBI WHIYKIIUA
MAarHUTHOTO TOJS Ha TOPIE JIAMKU OT CHJIbI MPOTEKAIOIIEro 4epe3 MPOBOJ TOKa.
Jlnst 9TOro BHAYasie TOBBINMIAWTE 3HAYEHUS CHJIbI MPOTEKAIOMIEro TOoKa [0
MaKCHUMaJIbHO BO3MOKHOTO 3HAYEHHMsI, a TTOTOM MOHUKANTE 0 HYJIEBOTO 3HAUYCHMS.
3aTeM CMEHUTE MOJIAPHOCTh TMOJKIIOYCHUS MCTOYHHMKA TOKA W TOBTOPUTE OIIBIT.
[TocTporiTe rpaduK, OMUCHIBAIONINN 3aBUCHUMOCTh BEIMYMHBI MAarHUTHOW WHTYKIITHA
Ha TOPIIE JIAMIKUA OT CUJIbI MPOTEKAIOIIEro Yepe3 MPOBOI TOKA.

Obopyoosanue. ~ CMapTpoH ¢  TNPEAyCTAaHOBIECHHBIM  IPOTPAMMHBIM
oOecrieueHUEeM JJII WU3MEPCHUS BEIMYMHBI MArHUTHOTO TIOJISA, INTaTHB C JBYMS
JanKaM#, OJHA W3 KOTOPBHIX JOJDKHA OBITh KENEe3HOW (WM JPyroil KeIe3HbIH
CEpJICYHUK), JTaOOPATOPHBIM HWCTOYHUK MWUTAHUS, OJHOXWIBHBIA H30JUPOBAHHBINA
MPOBOJ, BBIACPKUBAIOMINN MaKCUMaJIbHBIA TOK JIaDOpPAaTOPHOTO HWCTOYHHUKA
TTUTaHUS.

Kpamroe onucanue pewenus. Jlanka mrTaTuBa 0OMAaThIBAETCS HECKOJIBKUMU

BUTKaMH TOJICTOTO M30JIMPOBAaHHOrO TmpoBoaa. C MOMOLIBIO Ja0OPaTOPHOIO
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UCTOYHHUKA MUTAHUS Yepe3 MPOBOJI MPOITyCKaeTCsl ANeKTpudeckuil Tok. CHavana Tok
MPOITYCKAIOT B OJHOM HAMPABJICHUH C IOCTEIICHHBIM YBEJIMYCHHEM CHJIBI TOKa
U ec TMOCICAYIIIHM  yMCHBIIEHHWEM, T[OTOM  MpOLEAYpPy  IMOBTOPSIOT
JUTSl TIPOTHUBOIIOJIOKHOTO HAamMpaBlieHWs TokKa. [Ipwm 3ToM wu3MepseTcs BeIWYWHA
WHAYKIIMA MAarHUTHOTO TIOJS HAa TOpIE JIAlK{ IITaTHBa C MOMOIIbI0 MOOWMIEHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BEJIMYUHBI MHAYKIIMA MarHUTHOTO TOJISI OT CHUIBI
MIPOTEKAIONIETO Yepe3 MpoBoa Toka. OOCy)aaeTcs MONMYYSHHBI TpaduK U SIBICHHE

MAarauTHOI'O TUCTCPEC3HCA.

3ansartue 4. 3yueHnue paOOThI 3JIEKTPOJBUTATEIIS U TMHAMO-MAIITUHBI (4acTh 1)
Jlexyus «IIEKTpOABUTATENb U 3JEKTporenepaTopy». OOCyxaaercsa UcCTopus
U300peTeHUs]  DIIEKTPOJBUTATENII M  COBEPUICHCTBOBAHMS €ro  KOHCTPYKLUU.
OnuceiBaeTcss BHYTPEHHEE YCTPOMCTBO 3JEKTPOABUIATENS M JJIEKTPOTE€HEPATOPA.

Pa30uparoTcs TeopeTHUeCKHEe 3a/1a4u 110 JAHHOU TEME.
3ansarue 5. M3ydenne paboThI 2JICKTPOIBUTaTEIIS U TMHAMO-MAIITUHBI (4acTh 2)

Ipakmuxym

3aoanue. 1) IIpoBeauTe cepuro IKCIIEPUMEHTOB U U3MEPHTE 3aBUCHMOCTh CHIIBI
TOKa, BbIpa0aThIBAEMOU F€HEPATOPOM, OT BETUUMHBI MOMEHTA CHJIbI, TPUIIOKEHHOTO
K ero Baiy. 2) [IpoBenute ceprio SKCIIEPUMEHTOB U M3MEPhTE 3aBUCUMOCTb BEJTYMHBI
HaIpsDKEHUs, MOJAHHOTO Ha 3JEKTPOJBHUIaTeNlb, OT YAaCTOThl €ro BpallEHUs U
MEXAHUYECKON HAarpy3Ku €ro Baja.

Obopyoosanue. DNEKTPUYECKUA MOTOPUMK C PEAYKTOPOM, HAOOp TIpy30B,
peocTar, COeIMHUTENbHBIE MPOBOIA, 1a0OPATOPHBIN HCTOYHUK MUTAHUS, MYJIbTUMETP
(ammepmeTp), CeKyHIAOMED.

Kpamrxoe onucanue pewienus. IIpoBOASTCS ONBITHI 10 U3MEPEHUIO 3aBUCUMOCTH
CWIbl TOKa, BbIpabaThIBA€MOW T'€HEPATOPOM, OT BEJIWYMHBI MOMEHTA CHIIBI,
NPUWIOKEHHOT0 K ero Banmy. IIpoBOIMTCS OMNBIT MO HM3YYEHHIO CBSI3M BEITUYHH
HaIpsOKEHUS, TIOJJAHHOTO Ha AJEKTPOJBUraTellb, OT 4YaCTOThl €ro BpalleHUs U
MEXaHUYECKON HArpy3KH €ro Baja.

Onucanue cxoocux pabom npaxmuxyma: 1) MexayHapoaHas OJUMIIHAIA
o dKcTepuMeHTanbHoM pusuke 2018 r., 3amaua «K MOTOPUHK € pETyKTOPOM», TyHKTHI
NoNo 1-4; 2) MexayHapoaHasi oOJIMMITHAJIa IO dKCIIepUMeHTanbHoN Gusuke 2022 r.,
3aaya «DoHapb», MyHKThI NeNe 14,
3anstie 6. M3yuenume  3aBHUCHMMOCTM  TiepHofa  KOJICOaHWM  JIMHEWKH
Ha IWIMHAPUYECKON MOBEPXHOCTH OT painyca €€ KpUBU3HBI

Ipakmuxym
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3aoanue. Onipefennure XapakTep 3aBUCMMOCTH TMEpHOJia KoJieOaHUN JTUHEHKH,
MOJIOKEHHOW Ha MWIMHIPUYECKYI0 TOBEPXHOCTh, OT paJuyca KpPHUBU3HBI ITOU
MOBEPXHOCTH.

Obopyoosanue. Habop MUIAMHIAPOB pa3HOro pajaudyca (Hampumep, pa3indHbIe
UUJIMHAPUYECKHUE COCY/JIbl), TUHENKA, CEKYHJIOMED.

Kpamxoe onucanue pewenus. IlpoBomutcs cepusi NPAMBIX H3MEPEHHM
3aBUCUMOCTH TMepuoja KoneOaHWil JTWHEWKH, IMOJOKEHHON Ha IUWIHMHAPUYECKYIO
MOBEPXHOCTh, OT pajguyca KPUBU3HBI 3TOM MOBEPXHOCTH. MCMOIB3YyIOTCS METOABI
JMHEeapHu3aluy U TpaduuecKoro aHaiu3a SKCIePUMEHTAbHBIX JJAHHBIX.
3anartue /. M3ydyeHue 3aBUCMMOCTH  aMIUIMTYJbl  KOJICOAHUH MPYKUHHOTO
MasiTHUKA OT BPEMEHH

Ilpakmuxym

3aoanue. W3MepbTe 3aBUCUMOCTh AaMIUIMTYIbl 3aTyXaloIIUX KojeOaHMi
OPYKMHHOTO MasTHUKa OT BpeMmeHH. [IpoBepbTe rumoredy 00 3KCIOHEHIMAIbHOM

XapakTepe MOITy4eHHON 3aBUCUMOCTH.

Obopyoosanue. TlpyxuHa oT TuHAMOMETpa ¢ npeaenom usMmepenui 1 H, rpys
Mmaccoit 150 r, cekynaomep, TATUB C JJANKOW U My TOM, THHEHKA.

Kpamroe onucanue pewenus. 1IpoBOOUTCS 5SKCHEPUMEHT MO MPIMOMY
U3MEPEHHUIO 3aBUCUMOCTH aMIUIMTYIbl 3aTyXaroUMX KoJeOaHUW Mpy>KUHHOTO
MasgTHUKa oOT BpemeHu. Crpoutcs TrTpaduk HCCIEAOBAHHOW  3aBUCHUMOCTHU
B JIMHEAPU30BAaHHOM BHJIE.
3anstue 8. M3mepeHne akTHBHOTO M PEAKTUBHOTO COMPOTHUBIICHUHN KAaTYIIKU
WHyKTUBHOCTHU

Ipaxmukym

3aoanue. Cobepure dIESKTPUUECKYIO IIETIh U3 TOCIIEI0BATEIFHO COSTMHEHHBIX
pe3ucropa W KaTyIIKHM WHAYKTUBHOCTH. IIpoBenutre wu3MepeHue 3aBUCUMOCTH
HaIpsHDKEHUsT Ha PE3UCTOpPE OT YacTOThI MOAABAEMOT0 Ha 3Ty LENb HaIpSKEHUS.
[Io MOJy4YeHHBIM [aHHBIM OINpPEACIUTE AKTMBHOE CONPOTUBIECHUWE U PEAKTHUBHOE
COTNPOTUBJICHUE KATYIIKN UHAYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTD KaTYIIIKH.

Obopyoosanue. Katynika HHAYKTUBHOCTH, PE3UCTOP C COMNPOTUBICHUEM,
OJIN3KUM K aKTHBHOMY COTIPOTHUBJICHUIO KATYIIKU WHIYKTUBHOCTH, COCTUHUTEIIHHBIC
MPOBOJIA, TeHEPATOpP HU3KOW YaCTOTHI, OCIHUIUIOrpad WU BOJIBTMETP MEPEMEHHOTO
HaIPsIKEHUSI.

Kpamkoe  onucanue  pewenus.  CoOupaercs  dJIEKTpUUeCKas  IIeMb
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U3 TOCJENOBaTeIbHO COEIMHEHHBIX PE3UCTOpa W KATYyIIKd HWHIYKTHUBHOCTH.
Ha oty nenp mnopmaercss mnepeMeHHoe HampspkeHue. [IpoBoautcss wu3MepeHHe
3aBUCUMOCTH HANpSDKCHUST Ha PE3UCTOpe OT YacTOThl I0AAaBaeMOro Ha IIeTb
HanpsoKeHusT  (aMIUIMTyAa ~ HAOpsDKEHUST  Ha  BCEHM  LEMM  MOCTOSIHHA).
[lo HU3KOUacTOTHOW OOMacTu rpaduka ompenensieTcs aKTUBHOE CONPOTHUBIICHHE
KaTyIIK{ HHAYKTUBHOCTH, TI0 BBICOKOYACTOTHOM YacTH ONpeesieTcss MHAYKTUBHOCTD
KaTYIIKH.
3ansTtue 9. 3Byk. OcrmuiorpamMmma 3Byka. CieKTp 3ByKa

Jlexyus «BBeneHre B SKCIEPUMEHTAIbHYIO aKyCTHKY». BBOISTCS OCHOBHBIC
noHATHS aKycTuku. OOcyXmaeTcs MexXaHHKa pacHpOCTPaHEHHUS aKyCTHYECKHX
KojeOanuil. BBonurca moHsATHE TOHA M 00epToHA. OOCYXKIAIOTCS METO/bI

HCCJIICAOBAHNA 3BYKOBBIX CUTHAJIOB.

Ipakmuxym

3aoanue. llpoBenuTe CcepUI0 HSKCIEPUMEHTOB IO 3aMKUCH OCIMILIOTPaMM
U CHEKTPOB TJIACHBIX 3BYKOB OJHOM YacTOThl. ONUIIUTE OCHOBHBIC OTIMYMS
B OCHMJUIOTpaMMaXx JUIsl pa3HbIX IIaCHBIX 3BYKOB. OTBETHTE HA BOIIPOC, IOCTATOYHO
JIY TSl OTIMCaHUs KaKOro-JIM0O 3ByYaHUs! OJTHOM JIMIIb CIIEKTPOTPaMMBbI?

Obopyoosanue. 1lepcoHaNbHBIA KOMIBIOTEp C MHKPO(POHOM Wi cCMapThOH
C IPEAYCTAaHOBJICHHBIM IPOTPAMMHBIM O00ECIICUCHUEM.

Kpamkoe onucanue  pewenus. llpoBomutcsi cepusi  AKCHEPUMEHTOB
M0 TOJIYYEHHUIO OCHWUIONPAMM U CIEKTPOB TJIACHBIX 3BYKOB OJHOW 4YacCTOTHI.
[IpoBOANUTCS CPAaBHUTENIBHBIN M KAYECTBEHHBIN aHATIN3 OCIUJIJIOTPAMM U CHEKTPOB.

Onucanue cxooiceii pabomvl npaxkmukyma: MexXayHapoaHas OJUMIIHAaA
no JSKcnepuMeHtanbHoM ¢usuke 2017 1., 3amaya «AKYCTUYECKHE PE30HATOPHI»,
gacTh Nel.
3anstue 10. Crosiune MeXaHUUECKHE BOJTHbI

Jexyus «Ctosiurie MeXaHUYeCKHe BOJIHBD. OOCYXKIaeTcs MEXaHUKa CTOSYUX
BOJIH B OJIHOMEpHOHM cpene. PaccmaTpuBaroTCsa NpUMEPHI PA3IMYHBIX TPAHUYHBIX
YCIIOBHH.

Ilpaxmukym

3aoanue. Tloayiite B mpoOUpPKY Tak, 4TOOBI OHA Hadaja 3ByuyaThb. [IpoBemute
M3MEPEHUE 3aBUCUMOCTH YaCTOThI OCHOBHOTO TOHA U MIEPBOTO 0OEPTOHA BO3IYIITHOTO

cToJi0a B MPOOUPKE OT BBHICOTHI ATOTO CTOJIOA. JIJIsT M3MEHEHUs IJIUHBI BO3IYIITHOTO
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CTOJI0a 3aTMOTHSINTE MPOOUPKY BOA0M. OnpeaennTe CKOPOCTh 3ByKa B BO3IyXe€.

Obopyoosanue: IlepcoHaAbHBI KOMIBIOTEP ¢ MHUKPOPOHOM WM cMapT(oH
C MPEeyCTaHOBJICHHBIM IPOTrPAMMHBIM OOeCIiedeHrEM, MPOOHpKa, BOJIa, JIMHEHUKA.

Kpamkoe onucanue  pewenus. 1lpoBoauTcs cepus  SKCIEPUMEHTOB
0 M3MEPEHUI0 aKyCTHMYECKOro CIEKTpa 3By4aHUsi MPOOUPKHU, BO3HUKAIOIIETO
npy BAYBaHUM B Hee Bo3ayxa. CTpouTcsl NTMHEApU30BaHHBIN TpaduK 3aBHCHUMOCTU
YacTOTBl OCHOBHOIO TOHa M TEPBOro O0EpPTOHA OT BBICOTHI BO3AYLIHOIO
croiba B mpoOupke. Ilo mMmomydeHHBIM JaHHBIM OMpPEACNAETCS CKOPOCTh 3BYKa
B BO3/yXE.

Onucanue cxooiceti pabomwvl npakmukyma: MexnayHapoIHas OJIUMIIHaAA
o 3KcnepuMeHTabHOM ¢u3uke 2017 1., 3amaya «AKYCTUYECKHE PE30HATOPBI»,

qacTh Ne2.

3ansarue 11. M3mepenue nokasareis MpeJoMIICHUs CTEKIIa

Ipaxkmuxym Ne 1

3adanue. OnipeenuTe NoKa3zaTelb NPETOMIICHUS CTEKISIHHOMN IJIaCTHUHBI.

Obopydosanue. IlpemmeTHOE CTEKIIO, MIIIUMETPOBKA, Ja3epHas yKas3ka,
JIMHEWUKH, ITATUBBI C JTAaIKOU U My(PTO.

Kpamkoe  onucanue  pewenus. 1lpoBoguTcss cepusi  SKCIEPUMEHTOB
[0 U3YYEHHUIO MEepeHanpaBIeHHs Jyya CBETa, NaJaroliero Ha OOKOBYIO MOBEPXHOCTh
PEIMETHOTO CTEKJIa, B 3aBUCUMOCTH OT BBIOPAHHOTO yria majaeHus. Beraucisercs
noKa3aTelb MPEeJIOMIICHUs MaTepuaa IIacTHUHBbI.

Onucanue cxooceu pabomwvl npaxmuxkyma: MexIyHapoaHas OJUMIINAAA
no »kcnepuMeHTanbHOM (u3uke 2021 1., 3amaua «OTpaxeHue, MpeIOMIICHHUE
U MIPOMYCKaHKE», MyHKT Ne 4.

Ipaxkmuxym Ne 2

3adanue. Onpeaenurte ¢ MAKCUMaJIbHOW TOYHOCTHIO MOKA3aTelNb MPEJIOMIICHUS
MaTepuasa MpU3MEbI.

Obopyoosanue. 1lpusMma, 1azepHas yka3ka, TPaHCIIOPTHUD, ITATUBEI.

Kpamkoe onucanue pewenus. 1IpoBOIUTCS ONBIT 1O HU3MEPEHUIO
MUHUMAJIBHOTO YIJIa OTKJIOHEHHs JIa3epHOro Jyda TPEeyrojbHOW pPaBHOCTOPOHHEN
npusMor. Ilo 1monydeHHOMY 3HAUYEHUIO yIJIa pPAacCUMTHIBACTCS IIOKa3aTesb
IPETOMJICHUS TIPU3MBI.
3ansarue 12. [TonHoe BHyTpeHHEE OTpaskeHHe

Jlexyusa «llpumenenue »>¢ddexTa MNOTHOrO BHYTPEHHETO OTPAKEHUS B

u3MepeHusix».  OOcyxnaerca 3(GGEeKT MOJIHOr0  BHYTPEHHETO  OTPaKECHMS.
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OnuceIBaloTCST TPUEMBbl MO MCHOJIB30BaHUIO 3TOro 3(dexra mnpu NpOoBEICHUU
ONTUYECKUX N3MEPECHUM.

Ipakmuxym

3aoanue. Onipeaenurte nokaszareib NPeTOMIICHHs MaTeprasa MpU3Mbl.

Obopyoosanue. CTEKIsTHHAS IPU3Ma, Jla3epHas yKa3Ka, JIMHEHKa.

Kpamkoe onucanue pewenus. IIpoBoauTCs ONBIT MO HaOMOACHUIO 3(PdeKTa
MIOJIHOTO BHYTPEHHETO OTPAKEHHSI CBETA, KOTOPBIA PACIPOCTPAHSIETCA B IMPU3ME.
W3mepsitoTcss mapameTpbl, NpU KOTOpbIX JocTturaerca sddexr. Berumcngercs

MOKa3aTeNb MPEIOMIICHUSI MAaTEPUAJa IPU3MBL.
Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas OJUMIIHaAA

0 dKCHepuMeHTanbHO# pusuke 2021 r., 3ama4a «J{ucnepcus», myHkt Ne 1 [16].

3ansatue 13. IlpoBepka ¢GopMysibl TOHKOM JIMH3BI C TIOMOIIBIO  METOJa
napasurakca, IPUMEHEHHOTO /ISl OTIPEeTICHUS TIOJI0KEHUS N300paskeHUs

Ipakmuxym

3aoanue. Omnpenenure ¢ MaKCUMaJIbHOW TOYHOCTHIO (DOKYCHOE PaCCTOSHUE
coOuparone JTUH3HI.

Obopyoosanue. Cobuparonias JMH3a, ONTHYECKAsk CKaMbs (MO0 MepHas JIeHTa
Y KpETUICHUE JIJISl TUH3bI ), IBE UTJIBI OT IITIPHUILA (CO CTOUYEHHBIM OCTPHUEM ), TUTACTUIIUH,
TOYCYHBIN HCTOYHUK CBETA.

Kpamroe onucanue pewenus. OOcyxnaercs u aemMoHcTpupyercs 3(dekr
napaiakca. M3ydeHHbI »(@ekT HChoNb3yeTcss sl OMpeeseHUs IMOJOXKEHUs
M300pKEHUSI UCTOYHHKA CBETA C MaJIOMl CBETUMOCTHIO, MOJYUYEHHOTO C MOMOIIIBIO
coOuparomied JauH3bl. [l0 HECKONBbKMM ONBITAM paccuMThIBaeTCs (POKycHOE
PACCTOSIHUE JIMH3BI.
3anstue 14. U3mepenne poKyCHOTO pacCTOSHUS PACCEUBAIOIIEH JIMH3bI

Ipaxmukym

3adanue. Omnpenennre ¢ MaKCUMalbHOW TOYHOCTHIO (POKYCHOE PAaCCTOSIHHE
PaCCEHUBAIOIIECH JTUH3HI.

Obopyoosanue. PacceuBaromias JMH3a, coOuparomias JHH3a, ONTHYECKas
CKaMbsl (TMOO MepHas JIGHTa W KPEIUICHHs IS JIMH3), JIUCT KapTOHA, HOXKHUIIBI,
TOYEUYHBIN HCTOYHUK CBETA.

Kpamxkoe onucanue pewenus. O6CyXaar0Tcsi MpUeMbl U3MepeHUsi (HOKYCHOTO
paccTrosiHust  pacceuBawolie  JMH3bL.  [IpoBOAMTCS  OMBIT MO  MOJYYEHHUIO

I[eﬁCTBHTeHBHOFO I/1306pa)KeHI/I$[ B pacceHBanmeﬁ JIMH3C ITYTEM CO3IaHUs C ITIOMOIIbBIO
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coOuparomeld  JUH3BI MHHUMOTO  WCTOYHHMKA JUI  PAcCEHBAIOIICH  JIMH3BIL.
Takxke MPOBOTUTCS OMBIT IO HAOIIOJACHUIO PACXOMSAIIETOCs CBETOBOTO ITydKa,
00pa30BaHHOTO CBETOM, H3TYyYCHHBIM TOUYEYHBIM HMCTOYHHKOM U TIPOIICIIIAM
4yepe3 pacCeHBAOIIYIO JIMH3Y, Ha KOTOpYIo HakieeHa amadparma. [To pesymbraTam
MOJyYEHHBIX AKCIIEPHUMEHTOB PACCUMTBHIBACTCS OMNTHYECKas CHJIA PacCEHBAIOIICH
JIMH3BIL.

Onucanue cxooiceii pabomwi npaxmukyma: [8], rimaBa Ne 5, maGopatopHas
pabota Ne 12.

3anstue 15. OnpeneneHue AJIMHBI BOJIHBI Ja3€PHOTO M3JIYYEHHUSI ¢ TTOMOIIBIO
cxembl FOHra

Ipakmuxym

3aoanue. llpuaymaiTe -HKCHEPUMEHTAIBHYIO YCTAHOBKY, ITO3BOJISIONLYIO
HaOMoAaTh WHTEPHEPEHIIMOHHYI0O KapTUHY OT CBETOBOIO M3Iy4YeHHUs Jia3epa.
Onpenenute AIMHY BOJHBI U3IIYYEHUS JTA3€PHON YKA3KH.

Obopyoosanue. JlazepHas ykazka, HUTKa, oiibra, OyJaaBKu, SKpaH, pyjeTKa.

Kpamroe onucanue pewenus. JIBymsi CBS3aHHBIMHU HUTKOW OyJaBKamu
MPOKAJIBIBAIOTCS J1Ba OJU3KOPACIIONIOKEHHBIX OTBEPCTHUSI B AIFIOMUHUEBON MUIIEBON
donbre. [lomyyeHHbIE OTBEPCTHSI OCBEILAIOTCS JIa3epHBIM MydykoM. B mpoieniem
cBeTe HaOtoaeTcst unTepdepeHImonHas kaptuna. [1o paccTosTHUIO MEX Ty TTOJIOCaMU
UHTEP(PEPEHIIMOHHON KAPTUHBI U PACCTOSHUIO MEXAY OTBEpCTUSIMU B (hOJIbIe
pacCUMTHIBAETCS JJIMHA BOJIHBI CBETA B JIA3€PHOM ITYUKE.

Onucanue  cxoxceli  pabomsl  NpakmukKyma:  3aKJIOYUTEIBHBIA  3Tall
BCEPOCCUMCKON 0IMMIUAIbI MIKOJIBHUKOB 1o pusuke 2000 r., 11 knace, 3amaga No 1.
3anstue 16. M3ydyeHue crmekTpa CBeTa Pa3IMYHBIX MCTOYHHKOB C TTOMOIIBIO
TU(PaKIIMOHHON PEIEeTKH

Ipaxmukym

3aoanue. Tlpumymaiite, COOEpPUTE 1 ONMUIIIUTE IKCIIEPUMEHTATILHYIO YCTAHOBKY,
TIO3BOJISTIOITYIO MTOTYYUTh ONTUYECKUM CIIEKTP U3TYyUYCHHSI CBETA Pa3IMYHBIX NCTOYHHUKOB.
[IpoBenuTe Uccaea0BaHuEe CIIEKTPOB MPEIJIOKEHHBIX BaM UCTOYHUKOB CBETA.

Obopyoosanue. ludpakunoHHas pemierka, poHaph ¢ JamMIoi HakaluBaHUS,
CBETOJMOAHBIN (hOHAPH, ra30pa3psaHas JIaMIOuKa, SKpaH, Auadparma, MepHas JIHTa.

Kpamroe  onucanue pewenus. 1lpoBoauTcs cepusi  IKCIHEPHUMEHTOB
Mo HaOJIOJACHUIO ONTHUYECKUX CIEKTPOB M3JIYyUYCHHS HMCTOYHHUKOB CBETa pa3HOU
npupoAsl. IIpoBoauTCS CpaBHUTEIBHBIN U KOJIMYECTBEHHBIN aHAJIN3 TUX CHEKTPOB.

Onucanue cxooiceti pabomwvl npakmukyma: MexayHapolHas oOJIUMIIUaAa
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1o dKcrepuMeHTanbHol duszuke 2018 r., 3amaua «CriekTpy.
3anstue 17. UccnenoBanue 3aBUCUMOCTH HHTEHCUBHOCTH CBEUEHHUSI CBETOMO/Ia OT
CWJIBI IPOTEKAOUIET0 Yepe3 HEro TOKa

Ipakmuxym

3aoanue. VI3MeppTe 3aBHCUMOCTb HWHTEHCHUBHOCTH CBEUEHHS CBETOAMOJIA
OT CWIbl MPOTEKAIOUWIEro 4Yepe3 Hero Toka. Omnpenenure xapakTep H3MEpPEHHOU

3aBUCUMOCTH.

Obopyoosanue. CBeTonuoj, HIOKCMETp (WiM cMapT@oH C JaTYUKOM
OCBEIICHHOCTH), JabopaTopHbId 00K muTanws (Wi aBe Oartapeiiku AA, peoctar
1 MYJIBTUMETP), COCTUHUTEIBHBIC IPOBOIA.

Kpamkoe onucanue pewenus. TIpoBOIUTCS SKCHEPUMEHT MO MIPSIMOMY
U3MEPCHHUIO 3aBUCHMOCTH HMHTCHCHUBHOCTH HW3JIYYCHHS CBETOIMOAA OT CHJIBI
MPOTEKAIoNero 4epe3 Hero Toka. CTpouTcs TpaduK MOIYICHHOW 3aBUCHMOCTH.
OnpenensieTcs XapakTep 3aBUCUMOCTH.
3anstue 18. HaOmionenue wu3OupaTenbHOCTH — BHYTpeHHero  (oroaddexra
K JIJTMHE BOJIHBI CBETA

Ipakmuxym

3aoanue. Y cTaHOBUTE JIBa CBETOAMO/IA IPYT HAMMPOTHUB Jipyra. U3yuuTe siBieHue
BO3HMKHOBEHHUSI (OTOTOKAa B OCBEIIaeMOM cBeToguone. JlJis 9TOro u3MephTe
3aBUCUMOCTH CHJIBI (JOTOTOKA OT HAMPSDKEHUS HA CBETOAMO/IC, BHITIOIHSIOMIEM POJIb
UCTOYHMKA cBeTa. [lOBTOpUTE OMBIT, MPUMEHSAS B KA4eCTBE HCTOYHHUKOB CBETa
CBETOJMOIbI, NAIOIINE CBET C pa3HbIMU JJIMHAMU BOJH. Onpenenure ycCIOBUS,
IIPU KOTOPBIX B OCBEIIAEMOM CBETOJIMO/IC BO3HUKAET (POTOTOK.

Obopyoosanue. Tpu mapbsl CBETOJIMOOB Pa3HBIX IIBETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MUTaHUSI CBETOAMOIA-OCBETUTEISI, MYTIbTUMETD.

Kpamroe onucanue pewenus. JIBa cBeTOaMOAA YCTAHABIMBAIOTCS HANPOTHUB
apyr apyra. Yepe3 OJWH CBETOIWOM IMPOMYCKAETCS TOK OT WCTOYHHKA IMHTAHUA.
W3yyaeTcss sBIEHWE BO3HUKHOBEHHUS (OTOTOKA BO BTOPOM  CBETOAMOJIE.
OOnHapyxuBaercs, 49To (OTOTOK BO BTOPOM CBETOIMOJEC BO3HHKAET TOJBKO
IPU OCBELICHUHU €TI0 CBETOAMOAOM C JJIMHOW BOJIHBI, MEHBIIEH WJIM PABHOW JIMHE
BOJTHBI, HA KOTOPYIO PACCUUTAH OCBEIIAEMbIN CBETOINOI.

Onucanue cxodcei pabomuvl npakmukyma. MexayHapoaHas OJUMIIHAIA
110 dKcrepuMeHTanpHoi pusuke 2020 r., 3aaada «Onromapay [17].

INJIAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YNBTATHI
B cghepe epasicoanckoeo socnumanus:

I'OTOBHOCTb BCCTH COBMCCTHYIO ACATCIBbHOCTb B MHTCPECCAX I'PAKIAAHCKOI'O
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o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHU3aluu;
YMEHHE B3aWMOJECUCTBOBATH C COLMAIBHBIMU UHCTUTYTAMHU B COOTBETCTBHH C
uX (QyHKUIMSAMU U HA3HAYEHUEM.
B cipepe nampuomuueckozo éocnumanusi:
c(OpPMUPOBAHHOCTh POCCUMCKON TPa)KIaHCKON MACHTUYHOCTH, MaTPHOTU3MA;

INCHHOCTHOC OTHOIICHUC K IOCyAapCTBCHHBIM CHUMBOJIAM, JOCTUKCHUAM pOCCHﬁCKHX
YUCHLIX B obOnacTn (bI/I?)I/IKI/I N TCXHHKH.

B cgpepe oyxoeno-npascmeennozo éocnumanus:
c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHU S, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTB OLIEHMBATh CUTYallMIO U IPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIBHOCTHA YYEHOTO;

OCO3HAHHUC JIMYHOI'O BKiIaZaa B ITIOCTPOCHHUC YCTOﬁqHBOFO 6yﬂy1uer0.
B cgbepe acmemudecKo20 60CNUMAHUA.
9CTCTHYCCKOC OTHOHMICHHUC K MHPY, BKIIIOYasd 3CTCTHUKY HAYYHOI'O TBOPUYCCTBA,

MpUCYLIEro (PU3NYECKO HayKe.

B cgpepe mpyoosoco éocnumanusi:
WHTEpPEC K pas3audHbiM cdepaMm mpodecCHOHANBHOW MEATeTLHOCTH, B TOM

YHUCJIEe CBS3AHHBIM C (PU3UKOM M TEXHHKOW, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccun 1 peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIC TLJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOpa30BaHUIO B 00JACTH
(bU3UKY Ha TPOTSHKEHUU BCEH JKU3HU.

B cghepe sxonocuueckozo ocnumanusi:
c(OPMUPOBAHHOCTh ~ DKOJIOTHUECKON KYJIBbTYpbl, OCO3HAaHUE

r7100aTbHOTO XapaKkTepa KOJIOTUUECKHUX MPOoOJIeMm;
IJIAHUPOBAHUE U OCYIIIECTBIICHUE JEUCTBUN B OKPYXKAIOUIEH Cpelie HA OCHOBE
3HaHMA LEJIeW YCTOMYMBOIO pa3BUTHSI YEJIIOBEYECTBA,
pacilMpeHue onbITa JeATeIbHOCTH SKOJOTHUECKON HAITPaBJIEHHOCTH Ha OCHOBE
MMEIOIITUXCS 3HAHUHU 110 (DU3HUKE.

B cghepe yennocmu nayunoeo nosHanus:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS PU3UYECKON HAYKH;

OCO3HAHWE LEHHOCTM HAy4YHOM JAEATEIIbHOCTH, TOTOBHOCTH B IMPOLIECCE
U3ydeHUs: (PU3UKHU OCYIIECTBIISATH MPOCKTHYIO U MCCIIENOBATEIBCKYIO JCSITEIHHOCTD
VHIUBUIYAJIBHO U B TPYMIIE.

MeranpeaMeTHbIE pe3yJIbTaThI
ITo3HaBaTenbHbIE YHUBEPCAJIbHBIE yUEOHbBIC JCHCTBHUS:
ba3oBrle nornyeckue aAeCTBU:
CaMOCTOSTENIbHO (DOPMYJIUPOBATh M aKTYaJIU3UPOBATh MPOOIIEMY,
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paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENENATh LENN AEATENBHOCTH, 3a/1aBaTh APAMETPBI U KPUTEPUU UX
JTOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IMTPOTUBOPEUHS B paCCMATPUBAEMBIX (PU3NUECKUX
SABJICHUSIX;

pa3palaThIBaTh IUIAH PEUICHHs] MPOOJIEMBbI C YYETOM aHajin3a MUMEIOIIUXCS
MaTepUaIIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI AEATEIbHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBUAX PeaIbHOI0, BUPTYAIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

Pa3BUBATb KPCATHBHOC MBIIIJICHHUC IIPHU PCIICHUH )KU3HCHHBIX HpO6HeM.
bazoBnie HCCICAO0BATCIILCKHUC I[GﬁCTBI/ISII
BJIaACTh H&y‘IHOfI TepMHHOHOFHeﬁ, KIIIOYCBBIMU IIOHATHAIMH H MCTOAAMU

(u3HuecKol HayKH;

BJIa/IETh HAaBBIKAMHU y4eOHO-MCCIIEIOBATEIBCKON M MPOCKTHOU IESTEIBHOCTH
B 00JaCTH (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY ITOMCKY
METOJIOB pEIICHUs 3ajad (PU3HUECKOrO COJIECpKaHMUs, MNPUMEHEHHIO pa3IMYHbIX
METOJI0B IMO3HAHUS;

BJaJE€Th BUJAMHM JESATEIBHOCTH [0 IMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0O U TMPUMEHEHUI0 B PA3IMYHBIX Y4YEOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YUCOHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH NPUYMHHO-CIIEJCTBEHHBIE CBA3M M aKTyaJlU3UpoOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PeUICHUs], HaXOAUTh apTyMEHTHI JUIS J0Ka3aTelIbCTBA CBOUX
YTBEPXKACHHM, 3a1aBaTh apaMeTPbl M KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ pEUICHUs 3a7aud pe3yJbTaThl,
KPUTHYECKH OLIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCITIOBHSX;

CTaBUTh M (OPMYIMPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEbLHON
JesITeIbHOCTH, B TOM YHCJIE€ IPU U3YYCHUU (DUBHKY;

JaBaTh OIICHKY HOBBIM CHUTYaIUsIM, OIICHUBATh MIPUOOPETCHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAHUS 1O (QU3UKE B TPAKTUYECKYIO 00JacTh

KN3HCACATCIIBHOCTHU,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;
BBIJIBUTaTh HOBBIC UJEH, IIPEJIAraTh OPUTHHAIBHBIE ITOAXO0/IbI U PEILECHNS,;

CTaBHUTDb HpO6J’I€MBI " 3a1a4M, OOITYCKAaIHEC aJIbTCPHATUBHBIC PCIHICHMA.

Pa6ora ¢ undopmarueii:
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BJIAJ€Th HaBbIKAMU TMOJy4YeHUs HHGOpMaIuu (U3HUECKOr0 COAEpKaHUS
M3 HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATH MOWUCK, aHAaJu3,
CUCTEMATU3AlMI0 W MHTEpIpeTauio HHPOpMalMK pa3IudHbIX BUAOB U (opm
MIpEeACTABJICHHUS;

OLOCHUBATb JOCTOBCPHOCTD I/IH(bOpMaHI/II/I;
HCIIOJIB30BAaTh cpeacrBa I/IHCI)OpMaI_II/IOHHBIX u KOMMYHHKAITMOHHBIX

TEXHOJIOTUHA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3allMOHHBIX
3a/a4 ¢ coONI0IeHeM TpeOOBaHHUI SPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTUEHBI,
pecypcocOepeKeHrs, TPaBOBBIX W ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UIECKOTO COJCPIKAHUS B PA3IUYHBIX (hOpMaTax C yIe€TOM
Ha3HauYeHUs] MHPOPMALMKM U LENEBOM ayJUTOPUU, BHIOMpAs ONTHUMAIbHYIO (pOopMy
NPEICTaBICHUS U BU3YAIU3AIIH.

KomMMyHHKaTHBHBIE YHUBEpCAJIbHbIE Y4€OHBIE JIEHCTBUSL:

OCYULIECTBJISATH OOIIEHNE BO BHEYPOUHOU ACSITEIbHOCTH;
pacrno3HaBaTh IPEINOCHUIKY KOH(DIUKTHBIX CUTYallUi U CMATYaTh KOH(DIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaratb CBOIO TOYKY 3PCHUA C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

IMOHMMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIAWBUIYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy U METOAbl COBMECTHBIX JEHUCTBUI C y4ETOM OOIIMX
WHTEPECOB, U BO3MOKHOCTEN KaXKJIOT0 YJICHA KOJIJIEKTUBA;

MPUHUMATh  LEJIA  COBMECTHOW  JIESITEIbHOCTH, OPraHW30BBIBaTH U
KOOPJIMHUPOBATh JCHUCTBUSL 1O €€ JOCTHXKEHHIO: COCTAaBJISITh IUIAH JCWCTBUH,
pacrpenensaTb poidd C YYeTOM MHEHHH yYacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOU padoThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa U KaXKJOTO YYACTHUKA KOMaH bl B OOIIIHIA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIC TPOEKThI, OIECHUBATH HJIEM C TO3ULHU HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B  Pa3IMYHbBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynstvuBHBIC yHUBEpCATbHBbIC Y4COHbBIE JCUCTBUS:

Camoopranuzanusi:

CaMOCTOSITEJIbHO OCYIIECTBIIATH IMO3HABATEIbHYIO JEATEIBHOCTh B 00JACTU

(buU3KKH, BBISBISATH IPOOJIEMbI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHbIE 33]1a4H;
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CaMOCTOSITEJIBHO COCTaBJIAITh IUIAH PEIICHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, IJIaH BBITOJHEHHS MPAKTUYECKON padOThl ¢ YYETOM HMEIOIIMXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEAIIOUYTEHUI;

AaBaTb OOCHKY HOBBIM CUTYAllUAM,
PaciupATb paMKH y‘I€6HOFO npeaMeTa Ha OCHOBC JIMYHBIX HpCI[HO‘{TCHI/II‘/’I;

JenaTh ~ OCO3HAHHBIM  BBIOOp, apryMEHTHpOBaTh e€ro, OpaTb Ha  ceOs
OTBETCTBEHHOCTH 3a PEIICHUE; OIICHUBATH IIPUOOPETCHHBIHN OIIBIT;
CIIocOOCTBOBATH (POPMHUPOBAHUIO U TIPOSBICHUIO DPYIUIIUN B 00J1aCTH (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIIbHBINA U KYJIBTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, YMOIIMOHATBHBIN HHTEIUICKT:
JaBaTh OIICHKY HOBBIM CHTYAIlHSIM, BHOCHTHh KOPPEKTHBHI B JICATEIHHOCTB,
OILICHUBATh COOTBETCTBHE PE3YJIBTATOB LIEIISM;
BJIQJICTh HABBIKAMH [TO3HABATEIHHON peIEKCUN KaK OCO3HAHHUS COBEPIIIACMBIX
JCHUCTBUI U MBICITUTEIIBHBIX TIPOIECCOB, X PE3YJIbTATOB M OCHOBAHMIA;
UCTIOJIb30BaTh MPUEMBI pedIIeKCHU NIl OIICHKU CHUTYaIlMH, BBIOOpA BEPHOTO
peIIeHUS;
YMETb OLICHUBATh PUCKH K CBOCBPEMEHHO IMPHHUMATh PEIICHUS 110 UX
CHIDKCHUIO,
NPUHAMATh  MOTHBBI M apryMEHTBI JPYrUX IPH aHAJIH3e
PE3yJIBTaTOB JIESATCIBHOCTH;
NPUHUMATH ce0s1, TOHUMAasi CBOU HEIOCTATKU M JJOCTOWHCTBA,
NpUHUMATh ~ MOTHBBI W apTyMEHTBI JPYTHMX TIpU aHAJIN3e
PE3yIBTATOB JIEATSILHOCTH;
NpHU3HABaTh CBOE MPABO U MPABO JIPYTUX Ha OIIMOKH.

[IpenmeTHbIE pE3yIbTAThI

K xonny 10 kracca obyqaromuiicst HayquTCs:

MOHMMATh 3HAYEHUE OMHUCATEILHON, CHUCTEMATU3UPYIOIIEH, O0BICHUTEIHHOM
U TMPOTHOCTUYECKON (YyHKUMM (U3MYECKOW TEOPUU — MEXAHUKH, MOJIEKYJSPHOU
GU3MKK W TEPMOJWHAMUKH, POJb (Pu3nyeckod Teopur B (POPMUPOBAHUU
MpeACTaBICHUN 0 (U3NUECKONU KapTUHE MUPA;

pa3iauyaTh YCJIOBHS NMPUMEHUMOCTH HW3YYEHHBIX MoJene (PU3NUeCKHX Tei
Y TIPOLIECCOB (SIBJICHUN);

pa3nuuaTh yciIoBUS (TpaHUIlbl, 00JacTH) NPUMEHUMOCTH H3YYEHHBIX
bu3MYecKuX 3aKOHOB, MMOHMMATh BCEOOIMA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB

N OrpaHNMYCHHOCTD MCITOJIb30BaHUA YaCTHBIX 3aKOHOB,
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aHAJTU3UPOBaTh M OOBACHITH MEXAHWYECKHUE, TEIUIOBbIC, AIEKTPUUYECKUE
MPOLECCHl M SIBIICHUS, WCIIOJb3ySl OCHOBHBIC ITOJIOXKEHUS W 3aKOHBl MEXaHWKH,
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH, MOJICKYJIApHOW (DU3UKU M TEPMOIUHAMMKHU,
ANEKTPOAUHAMUKH;

aHAJM3UPOBaTh W OOBSACHATH (PU3MUECKUE SIBJICHUS, MCIOJIb3yS OCHOBHBIC
TIOJIOKEHUS ¥ (PU3HUECKHUE 3aKOHBI;

OMHUCHIBATh (PU3WUYECKUE TPOILIECChl U SBJICHHUS, HMCIOJB3Ys HEOOXOIUMBbIC
BCJINYHUHEI;

OOBSCHATh OCOOCHHOCTH TIPOTEKAHWS W3y4aeMbIX (U3HUCCKUX SBIICHUIA;

MPOBOAUTL HUCCIEAOBAHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEIUYUHBI
OT JPYroM C HCNOJIb30BAHMEM MPSMBIX W3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DMKCUPOBATh PE3YJIbTAaThl IMOJYYCHHOW 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BHUJI€ TPAPUKOB C YI4ETOM aOCOJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JeTaTh
BBIBO/IBI 10 PE3yJIbTaTaM HUCCIIEI0OBAHUS;

MPOBOJAUTH KOCBEHHbIC U3MEPECHUSI PUBHMUECKUX BEIUYHH, IIPU 3TOM BHIOMPATH
ONTUMAJbHBIA METOJT HM3MEpPEHHUs, OIICHUBATh aOCOJIIOTHBIE U OTHOCUTEJIbHbBIC

IMOIPCIIHOCTH IIPAMBIX 1 KOCBCHHBIX HSMGPGHHﬁ;

IIPOBOJUTE OIBITHl [0 MPOBEPKE MNPEIJIOKEHHON T'MIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYI0  YCTAaHOBKY,  aHaJIM3UPOBATh
MOJIyYeHHbBIE PE3YJIbTATHI U I€NIaTh BHIBOJ O CTATyCE MPEIIOAKEHHOMN TMIIOTE3bI;

coOoaTh MpaBwyia OE30MACHOTO TPyAa MpPU MPOBEICHUM HCCIEIOBAHUI
B paMKax  MpakTUKyMa M  Y4eOHO-HUCCIEAOBATEIbCKOM  JEATEeIbHOCTH
C UCTIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U Ja00PaTOPHOTO 000PYI0BaHUS;

pelaTh pacyeTHBIC 3aJjau C SIBHO 3aJJaHHOW W HESIBHO 3aJaHHOMN (hHM3HUYCCKON
MOJIEJIbIO: Ha OCHOBAaHMM AaHalIHW3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hHU3MUECKOM
MOJIeJIM, OTBevarollell TpeOOBaHUSAM 3a7aud, NPUMEHATh (QOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTM W TMOCTYJaThl (PU3NYECKHX TEOPUH TMpU  HCIOIH30BAHUU
MaTEMaTUYECKUX METOJOB pEIIEHUs 3aJady, MPOBOJUTH paCUYEThl HAa OCHOBAHUU
UMEIOIINXCS JTaHHBIX, AHAJIU3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOIbI
pelIeHus C Y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

peliaTh KaueCTBEHHbIE 3a/lauM, TPeOyrolne NPUMEHEHHUsl 3HAHUM U3 pa3HbIX
paszznenoB Kypca (U3MKH, a TaKKe HHTErpaluy 3HaHUN U3 JIPYyTruxX MpeIMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJIA: BBICTPAWBAaTh JIOTMYECKYIO LIETMIOYKY PaCCyKICHUN
C OMOPO Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

HCIIOJIBb30BATh TCOPCTUUCCKUEC 3HAHUSA IJIA 00BICHEHUS OCHOBHBIX IMIPUHOUIIOB
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paboThl U3MEPUTEILHBIX TPUOOPOB;

aHaJIM3UPOBaThb W OLEHUBATh IOCIEJACTBUS OBITOBOM M IPOM3BOACTBEHHOMN
JIESITEIBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TMPOIECCaMM, C TO3HUIMA
IKOJIOTUYECKOM 0€e3011acHOCTH, peCTaBICHUN 0 paloHaIbHOM
IPUPOJIONIOIB30BAaHUM, & TaKXKE€ PasyMHOM HCIIOJIb30BAHUU JIOCTH)KEHUN HAayKu
Y TEXHOJIOTUH JJIA JalbHENIIEro pa3BUTHS YEI0BEUYECKOTO O0IIECTBA;

OPUMEHATh pa3IMyHble CIOCOOBI paboThl ¢ HHMOpManuend (GU3NIECKOro
COJIEp)KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHIA,
IIPU 3TOM HCIIOJIb30BATh COBPEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsl NIOUCKA,
nepepabOTKU M MPEeAbSBICHHS Y4eOHOM M HAy4YHO-NIOMYJSIpHOW uWH(pOpMaIuH,
CTPYKTYPUPOBAHHUS W HHTEpIPETAMUd HHPOpPMALMH, MOJYYEHHOM M3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJy4yaeMyr0 MH(OPMALMIO U OLICHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHaIM3a
UCTOYHUKA UHPOpMaIUY;

NPOSIBJISITH OPraHU3AI[MOHHBIE U [TO3HABATENIbHBIE YMEHHSI CAMOCTOSITENIBHOTO
npUOOpEeTEeHUs] HOBBIX 3HAHMNA B MPOLIECCE BBINOJHEHUS HPOEKTHBIX U Y4YEOHO-

UCCJIEI0BATENbCKUX PadoT;
pabotath B Tpymme C WCIHOJHEHHUEM pPa3UYHBIX COIMAIBHBIX POJICH;

OPOSBIISITH MOTHBAIMI0O K  Oyaymiedt  npodeCcCHOHANbHOW — IESATEIbHOCTH T10

CIEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOUIIS.

K konmy 11 knacca oOyuaromuiicst Hay4uTCs:

NOHUMATh PoJib (PU3MKKM B SKOHOMUYECKOM, TEXHOJOTMYECKOU, COIMaIbHOU
U ATHUYECKOH cepax JesiTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKU B COBPEMEHHOM
HAyYHOW KApTUHE MHUpa, 3HAYCHUE ONMUCATEIIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENTFHONM ¥ TMPOTHOCTUYECKON (PYHKIUN (U3UYECKOW TEOpHH, pPOJIb
busndeckoil Teopun B GOPMUPOBAHUU MPEICTABICHUN O PU3NYECKON KapTUHE MUPA,
MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O IPUPOJIE;

pa3nuyaTh YCIOBHUS TMPUMEHHUMOCTH W3YYEHHBIX MojeNiel (U3UYECKUX Tel
U TIPOIIECCOB (SIBJICHUI);

paznuyaTth ycloBus (TpaHUIbl, OOJACTH) NTPUMEHUMOCTH HW3YYEHHBIX
(dbu3nYecKX 3aKOHOB, TOHUMATh BCEOOIIMI XapakTep (PyHIaMEeHTaIbHBIX 3aKOHOB

N OrpaHNMYCHHOCTD MCITOJBb30BaHUA YaCTHBIX 3aKOHOB,
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aHaAJIM3UPOBaTh U OOBSACHATH JJIEKTPOMATHUTHBIC, KBAHTOBBIE MPOLIECCHI
U SBJICHUSA, UCIHOIb3YsS OCHOBHBIE IIOJOKEHUS U 3aKOHBI JJIEKTPOAVMHAMUKHU
Y KBaHTOBOW (pU3HKHY;

OIKCHIBaTh N3YYEHHbIE (PU3NUECKHE IPOLECCHI U SBICHMUS;

OOBSICHATH OCOOEHHOCTH TPOTEKAHUS M3YyYEHHBIX (PU3NYECKUX SIBICHUI;
IIPOBOAUTH UCCIIEJOBAHNE 3aBUCHUMOCTEN duznyecKkux BEJIMYMHC
WCIIOJB30BAaHUEM IMPSAMBIX WM3MEPEHHMM, INPU ITOM KOHCTPYHPOBATH YCTAaHOBKY,
(uKCHpOBATh PE3yNbTATHI MOJYUYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIUYHUH B BHUJIE
rpadUKOB C yd4eToM aOCOJIOTHBIX TOTPEIIHOCTEH W3MEpEHUM, IeNaTh BBIBOJBI
10 pe3yJbTaTaM HCCIICIOBAHMS;

IPOBOJANUTH KOCBEHHbIE NU3MEPEHUS (PU3MUECKUX BEIMYMH, IIPU 3TOM BBIOMPATh
ONTUMAJIbHBIA METOJ W3MEpPEHUs, OIEHUBAaTh aOCOJIOTHbIE WU OTHOCUTEIbHBIC
IIOTPEIIHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHHI;

IIPOBOJMUTHL OIBITHI 110 TNPOBEPKE MPEITIO0KEHHOM THUIIOTE3BL: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY, aHAJIM3UPOBATH

IMOJIYUYCHHBIC PC3YJIbTAThI U ACJIaTh BBIBO O CTATYyCC HpG,HJIO)KGHHOﬁ T'HUITIOTC3bI,

coOI0aTh TMpaBuWiia OE30MacHOTO Tpyla MPU MPOBEACHUU HCCIEIOBaAHUI
B paMKax  TMpakTUKyMa W  Y4eOHO-HMCCIEAOBATEIIbCKOM  JEATEeThHOCTH
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYIOBAHUSI;

pelaTh pacyeTHBIC 3aJau C SBHO 3aJJaHHOM M HESBHO 3a/IaHHOMN (hHM3UYCCKOU
MOJENBIO;

peraTh Ka4yeCTBEHHBIE 3a/1au, TPeOYIOIIe MPUMEHEHUS 3HAHUN U3 pa3HBIX
pa3znenioB Kypca (DM3MKH, a TaKXKe HMHTETpallud 3HAHWUN W3 APYTrUX MPeIMETOB
€CTECTBEHHO-HAYYHOI'0 IMKJA: BBICTPAUBATh JIOTMYECKYIO LEMOYKY PpPaCCYKICHUM
C ONOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHHUS;

HCIIOJI30BaTh TEOPETUUECKUE 3HAHUS JJISI OOBSICHEHUS] OCHOBHBIX MPHUHITUIIOB
paboThl U3MEPUTEIBHBIX TPUOOPOB;

aHaJM3UPOBAaTh M OICHUBATH TOCJIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOMU
JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (DU3WYECKUMHU TMpolleccaMu, C MO3UIUN
JKOJIOTUYECKOU 0€30MmacHOCTH, MPEJCTaBICHUM 0 paloHaJIbHOM
MPUPOJONOIB30BAHUM, a TAaKXKE Pa3yMHOM HCIOJb30BAHUU JIOCTHXKEHUN HAyKH
1 TEXHOJIOTHH ISl TAIbHEHIIIETO Pa3BUTHS YEJI0BEUSCKOT0 OOIIECTBa;

OPUMEHATh Pa3IMYHbIEe CIOcoObl paboThl ¢ uHboOpMamMendn QU3NUIEecKoro

COACPKaHHA C MCIIOJb30BAHUCM COBPCMCHHLBIX I/IH(l)OpMaHI/IOHHBIX TCXHOHOFI/Iﬁ,
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IIPU 3TOM HCIIOJIb30BATh COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOJOTUU JAJIs MTOKCKA,
nepepaboTKi M TPEIbSIBICHUS Y4YEOHOH M HAyYHO-TIOMYJSIpHOW HWH(pOpMaIuy,
CTPYKTYPUPOBAaHUS M HUHTEPIPETALUUA HHPOPMAIMH, NOJYYEHHOW W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4yaeMyr0 MH(OpPMALMIO U OICHUBAThH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HAa OCHOBE aHAIU3a
UCTOYHUKA UH(POpMALUY;

MPOSIBIISATE OPraHU3ALMOHHBIE U TIO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIILHOTO
IpUOOpETEHUs] HOBBIX 3HAHWNA B IPOLIECCE BBINOJHEHUS IPOEKTHBIX U Y4YEOHO-
UCCJIEI0BATENBCKUX PadoT;

paboTaTh B TpYyIIE C HCIOJIHEHUEM Pa3JIMYHbIX COLHUAJIBHBIX pOJEH;
MPOSIBJISITh MOTHBALMIO K Oyaymied NpoQecCHOHAIbHON JIeATENbHOCTH

I10 CIICHHAJIBHOCTAM Q)HSHKO-TGXHI/I“IGCKOI‘O HpO¢)Hﬂﬂ.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
HaumenoBanue
Ne KommuectBo
pa3ziesioB U TeM [IporpammHoOe copepKaHue
/11 4acoB
y4eOHOro npeaMera

Pa3zgen 1. Mexanuka

1.1 TlorpemHoctu 2 DKCNEPUMEHT U TEOPUS B IPOLIECCE
B OKCIIEPUMEHTE no3HaHus npupoabl. Habmtonenue
(Jextumst) U DKCIIEPUMEHT B (pU3UKeE.

Crnioco6b1 u3mMepenus pu3ndeckux
BEITUYMH (aHAJIOTOBBIC U ITU(POBBIC
U3MEPUTEIbHBIE TPUOOPHI,
KOMIIBIOTEPHBIC TATYNKOBBIC
CUCTEMBI).

ITorpemHocTn U3MEpPEHUM
bu3YecKuX BEIMYUH (a0COMIOTHAS
Y OTHOCUTEJbHASA).

I'nnores3a. ®U3NYECKUM 3aKOH,

rpaHuibl €0 IPUMCHHUMOCTH

XapakTepUCTHUKA 1€ TETbHOCTH

o0ydJaronmxcs

Onepuposams NOHAMUAMU:
HaO0JII0ICHHE, DKCIIEPUMEHT, TUIIOTE3a,
Teopusl, punyeckas BeIUYNHA,
bu3nYecKuil 3aKOH, U3MEPUTETHHBIN
npuoop, U3MEpEHne, Pe3yabTaT
WU3MEPCHHUSI, IICHA JETICHUS TIIKaJTbI
npubdopa, MOrpenrHOCTh U3MEPEHUSL.
Ilpusooums npumepvl HaOIOACHMYS,
AKCIIEPUMEHTA, THUIOTE3bI, TCOPUH,
(bu3MYEeCKUX BEJIUYUH, PU3UUYECKUX
3aKOHOB, H3MEPHUTEIIBHBIX MPUOOPOB.
Onpeodensams LeHY JEIEHUS IIKaJbI
npudopa, abCOTOTHYIO MOTPEITHOCTh
MPSIMOTO U3MEPEHUSL.
3namo HOpMyYIIBI TSI OLICHKU
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1.2

Or1ieHKa IOTPEITHOCTEH
MPSIMBIX ¥ KOCBEHHBIX
U3MEPEHUMN
(camocTosTenbHAS

pabota)

Onpenenenne norpemHoCcTen
MPSAMBIX U3MEPEHUH 110 3aJaHHBIM
pe3yJibTaTaM U3MEPEHUM.
[TpremMbl OLIEHKH NOTPEIIHOCTEN

KOCBEHHBIX U3MEPEHUM

OTHOCHUTENBHON MOTPENTHOCTH
KOCBEHHOI'0 U3MEPEHUS, ITpaBuia
OKPYTJICHHS a0COTFOTHBIX
MOTPEIIHOCTEN, BBIPAXKEHUE
OTHOCHUTENBHBIX MMOTPEIIHOCTEM

B MPOIIEHTaX

Onepupogams NOHAMUAMU.
a0COIOTHASI HOTPELUIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEpEHUSL.

IIpusooums npumepsl IPSIMbIX

Y KOCBEHHBIX U3MEPEHUM.
Onpeoenamp NOTPEIIHOCTH IPSIMbIX
WU3MEPECHUM.

Hcnonvzoeams MeTON TpaHULL

JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpPEHUs, TpaBuiIa
OKpYTJieHUs a0COFOTHBIX
MOTPEIIHOCTEH, (POPMYIIBI JIJIs1 OIEHKHU
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOI'0 U3MEPEHMUS.

Ymemwb okpyrnsaTh a0COMIOTHBIE
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1.3.1 VYcpemuenue
n3mepenni. CirydaitHast
MOTPEIIHOCTh

(TIpaKTUKyM)

1

[IpubopHBIE MOTPELIHOCTH,
CJIy4ailHble U CUCTEMATUYECKHE

IMOTPCHIHOCTHU

MOTPEUTHOCTH, BBIPAXKATh
OTHOCHUTEJbHBIE MTOTPEIIHOCTH

B [IPOIICHTAX.

Pewamyo 3anaun Ha OLIEHKY
OTHOCUTEJIBHBIX MOTPEITHOCTEN
Onepuposams NOHAMUAMU:
npuOOpHAas MOTPEUIHOCTb, CIIyqaitHas
IOTPEUIHOCTh, CUCTEMAaTUYECKAsI
IOTPEUIHOCTh, CPEHEE 3HAUCHHUE.
Ilpueooums npumepvi IpUOOPHOH,
CIIy4ailHOM U CUCTEMaTUUYECKON
MOTPEIIHOCTH.

Onpedensimsb SKCIEPUMEHTAIBHO HA00D
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPY IPOBEIEHUH HECKOJIBKUX
HE3aBUCHUMBIX U3MEPEHUN.
Hcnonvzosams GopMyIIbl 1151 CPETHETO
apu(pMeTHYECKOr0 HECKOJIBKUX YUCE,
JUTSI OLIEHKH a0COJIFOTHOM MOTPEIIHOCTH
3HaueHUs (PU3NYECKON BEIUYHHBI,
OLICHEHHOT'O KaK Cpe/iHee

apupmMeTHIecKoe Habopa ee 3HaUCHUH.
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1.3.2 Kunemaruueckue
U3MEPEHUS TaJTbHOCTH
oJieTa, pacuer

HA4YaJbHOM CKOPOCTH

(IpaKTUKyM)

IIepemerienue, CKOPOCTh

1 YCKOPEHHE MAaTepUAIbHOU TOUKH,
WX TIPOCKIIMUA Ha OCU CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKopocTei. JIBmxkeHue Tena,
OpOILIEHHOTO MO YTIIOM

K TOPU30HTY. 3aBUCUMOCTb

Oyenugamsv 3HAUCHUE U3MEPSEMOI
(M3UYECKON BEIMUMHBI KaK CpeTHEe
apumetrnyeckoe Habopa ee 3HAYCHHUIH,
MOJIYYSHHBIX TIPU MPOBEJACHUU
HECKOJbKHX HE3aBUCHUMBbIX U3MEPEHU,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTh 3HAYECHUS 3TOU
(hU3nYeCKOM BETMUUHBI.
Yemanasnueams 63aumocesssu

MEX/Ty OIIEHKOU 3HaYeHUS (PU3NIECKOn
BEJINYMHBI, OTIPEIEIIIEMOM

0 pe3yJbTaTaM HECKOJIbKUX
HE3aBUCUMBIX H3MEPEHUH, U CPETHUM
apu(PMETHICCKUM HECKOIBKUX YHCETT
Onepuposams NOHAMUAMU:

CKOPOCTb, YCKOPEHHUE, CBOOOTHOE
najieHue, JabHOCTh MOJIeTa,
a0COI0THAS IOTPEIIHOCTH U3MEPEHHSI,
OTHOCHUTEJIbHAS TIOTPEITHOCTh
HU3MEpEHUSI.

Ilpueooums npumepsvr CBOOOTHOTO

MaaCHuA TCJI IIPU pa3JIMIHBIX
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KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS

MaTepHaHBHOﬁ TOYKH OT BPCMCHHA

3HAYEHUSIX HAaYaJIbHOM CKOPOCTH,

IIPU pa3HbIX yriax MeXay HauyaabHOU
CKOPOCTBIO ¥ TOPU30HTOM.
Hcnonvzosams pyneTky,
KHUHEeMaTH4eckue GopMyJibl,
OTHCBHIBAIOIINE JBUKEHUE TEA,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBHCHMOCTH JIaJbHOCTH TIOJIETa Tena,
OpOIIEHHOTO TOPU3OHTAILHO,

OT €r0 HAYaJIbBHOW CKOPOCTH.
Hccnedosams 3aBUCHUMOCTbD JAJTBHOCTU
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAa4aJIbHOU
CKOPOCTHU U UHMEPNPEMUPOBams
MOJIYYCHHBIC PE3YJIBTATHI.

Pewams 3agauy Ha onpezeneHue

0 DKCMIEPUMEHTATBHBIM TAHHBIM
HAa4aJbHOU CKOPOCTH TeIa,
OpOIIIEHHOTO TOPU3OHTAIBHO.
Onpeodensimsb aOCOTIOTHYIO

H OTHOCHUTCIIbHYIO ITOI'PCHIHOCTD
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1.4  Ilpocteitmme
TC€OMETPUICCKHE
HU3MEPCHUS
(camocTosTenbHAS

pabota)

1.5 TIpadpuku
AKCITEPUMEHTAITLHBIX

3aBUCUMOCTEN.

Mertoas! ¥ preMBbl IPOBEICHUA
IPSAMBIX U KOCBEHHBIX H3MEPEHUU
reOMETPUYECKUX BETMYMH (JIJIMHA,

yTOJ1, IJI01a]1b, 00bEM)

['padmyeckoe npeacraBieHne
3aBUCUMOCTEN (PU3NUECKUX

BEJIMYUH JIPYT OT Apyra. JInnennas

HAYAJIbHOM CKOPOCTH TENA,
OpOILIEHHOTO TOPU30HTAIBHO
Onepuposams NOHAMUAMU.
a0COJI0THAs OTPEIIHOCTh U3MEPEHHS],
OTHOCHUTEINbHAS TIOTPELTHOCTD
U3MEPEHUSL.

3Hamb METO/IbI U IPUEMBI TIPOBEICHMUS
IPSIMBIX U3MEPEHUN TE€OMETPUIECKUX
BEJIMYUH.

Ipumensamo Gopmybi

JUISL OTpeieIeHHs aDCOMIOTHBIX

Y OLIEHKH OTHOCHUTEIIbHBIX
MTOTPELIHOCTEMN.

Pewamy 3anauy Ha onpeieieHue
iomaan Gurypsl 1 00bema Tena

0 DKCTIEPUMEHTAIBHO U3MEPEHHBIM
3HAYEHUSIM JIJTHH.

Onpedensams 3HaYEHUS] OTHOCUTEIIBHBIX
IIOIPEIIHOCTEN B IPOLIEHTAX
Onepuposams nonamusmu.: rpadhuk
3aBUCUMOCTH OJTHOU (PU3UYECKON

BEJIMYUHBI OT APYTrOM, TUHEHHAS
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['padmueckas
00paboTKa JaHHBIX

(Jtexrus)

3aBUCUMOCTB. Y TJIOBOU
K03 GUIIUEHT ¥ CBOOOIHOE

cJlaraeéMoe€ JIMHEWHOUW 3aBUCUMOCTH

3aBHCHUMOCTb, YTJIOBOM KOO PUITEHT
A CBOOOJIHOE cl1araeMoe€ JTUHEMHOMN
3aBHCUMOCTH, alllIPOKCHUMAIIHS,
WHTEPIOJISIINS, SKCTPATIOJISIIHS.
3nams nipaBUIIa TOCTPOCHUS IPadKOB
3aBUCUMOCTEH (PM3NUYECKUX BETUYHH
JIPYT OT Jpyra.

Cmpoumbs rpapuKu TUHEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BETUIHH
JPYT OT Jpyra.

Ipumensmo TIpaBUIa IOCTPOCHUS
rpadKOB 3aBUCUMOCTEH (DU3NUSCKUX
BEJIMYMH JIPYT OT Apyra.

IIpusooumv npumepsl aMMPOKCUMAITHH,
WHTEPTOJISAIAN, YKCTPATTOJISIIHH.
Ymemvb IpoBOIUTH TIPOLICTYPHI
anmpPOKCUMAIUH, UHTEPIIOJISAIINH,
AKCTPATTOIISIIH.

Onpedensimsb 3HAUEHUS YTIOBOIO

ko3 duireHTa 1 CBOOOTHOTO

cllaraeMoro JIMHEMHOM 3aBUCUMOCTH,

OLICHUBATDh UX a0COIIOTHEIE
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1.6

O6paboTka
HEJIMHEHNHBIX
3aBUCUMOCTEH:
JIMHEeapu3aIusl,

OJICYET IUIOMIAa N

['paduyeckoe npencraBiacHUe
3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApYyra.
Henunelinas 3aBUCUMOCTD

H €€ JIMHCapU3aus

MOTPEIIHOCTH.

Yemanaenusamo 63aumocesasu Mexny
MaTE€MaTUYECKUM MOHSITHEM <«JIMHEWHAS
GYHKIUS) U TMHEHHOM 3aBUCUMOCTBIO
(¢u3nyeCKUX BEIMYUH IPYT OT JIpyra.
Hccneoosams u unmepnpemuposams
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(¢u3nyeCKUX BEIUYUH JIPYT OT JIpyra.
Pewams 3anaun Ha IOCTPOEHUE
JMHEHHBIX TPAPUKOB 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
0 3aJaHHBIM Ha0OpaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 TOCTPOCHHOMY IpapUKy
YII0BOM KO3 (ULKEHT U CBOOOJHOE
ciaraeMoe, OLIeHUBAaTh UX a0COJIIOTHBIE
Y OTHOCUTEJIbHBIE TIOTPEITHOCTH
Onepuposams nousmuamu. Tpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEWHOM 3aBUCUMOCTH, IJIOMIAIh
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noJ1 rpauxom,
HOCTPOEHUE
KacaTeJbHBIX

K rpaduKy (JEKIIus)

o1 TpaikoM 3aBUCUMOCTH,
KacatelibHas K rpaduKy 3aBUCUMOCTH

B JaHHOU TOYKE.

3nams paBUiia TOCTPOCHUS TPaPUKOB
3aBUCUMOCTEH (PU3MUECKUX BETUINH
JpYT OT Apyra, pU3NYECKuil CMBICT
IO O] TpadUKOM 3aBUCUMOCTHU
U KacaTeIbHOU K TpaduKy 3aBUCUMOCTHU
B JJaHHOM TOYKeE.

Cmpoumb UCXOIHBIC

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEN (PU3UYECKUX BEJIMUYUH
JIPYT OT JIpyTa, KacaTeIbHYIO K rpaduKy
HEJIWMHENHOM 3aBUCUMOCTH B JaHHOU
TOYKE.

Ilpumensams ipaBuUIIa TOCTPOCHUS
rpaKOB 3aBUCUMOCTEH (DH3NISCKUX
BEJIMYUH JIPYT OT Apyra.

Onpeodensime 3HAYEHUS TUIOIAIN

o rpaKoM 3aBUCHMOCTH

U yrJoBoro kosgduirenra

KacaTeabHOM K rpauKy HEMMHEHHON
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3aBUCUMOCTH B IAaHHOM TOYKE,
OLIEHUBAThH UX a0COJIIOTHBIE
IOTPEIIHOCTH.

Yemanaenueams 63aumoceasu

MEXy MaTEMaTUYECKUM ITOHATUEM
«(pyHKLIHSD ¥ 3aBUCUMOCTBIO
(U3MYECKUX BEJIMYUH APYT OT APYTa.
Hccneoosams u unmepnpemuposamao
rpauKy HEIMHEHHBIX 3aBUCUMOCTEN
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewams 3anaun Ha mocTpoeHue
JMHEapU30BaHHBIX IPAPUKOB
3aBUCUMOCTEN (PU3NYECKUX BETUUUH
JPYT OT Jpyra Mo 3alaHHbIM Habopam
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
OTIPEAEIATH 110 MOCTPOCHHOMY IpapUKy
YTI0BOM KO3 (ULKUEHT U CBOOOHOE
claraeMoe, OLIeHUBAaTh UX a0COJIIOTHBIE

N OTHOCHUTCJIbHBIC ITIOI'PCIIHOCTH

1.7 Wsmepenue 2 PaBHOMEpHOE 1 HEPABHOMEPHOE Onepuposams nouamusamu. Tpapuk
3aBHCUMOCTH MPSIMOJIMHEUHOE JIBUKEHUE. 3aBUCUMOCTH OJTHOM (hU3UUECKOM
KOOPIMHATHI TPAHHULIbI Koopaunara, Bpemsi, CKOPOCTh BEJIMYUHBI OT IPYrOM, HEJIMHEWHAS
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00J1acTH HaMOKaHHUA
OT BPEMEHH.
JInneapuzanus

3aBUCUMOCTH

(mpakTHKyM)

1.8  Hzyuenue ynpyroro
rucTepesnca

(mpakTHKyM)

Cuina. U3Mepenue cuiibl
JTUHAMOMETPOM. YTIpyrue
¥ YaCTUYHO yIpyTHe nedopMaImu.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIMHEAPU3AIIUS
HEJIMHEMHOW 3aBUCHMOCTH.

Cmpoumpb TMHEapU30BaHHbIN rpaduK
3aBUCUMOCTH (PU3MYECKUX BEITUYNH
JIpYT OT Jpyra.

Ilpumensamo nipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEIIMYUH JPYT OT ApyTa.

Onpedensimpb 3HAUCHUS YTIIOBOTO

ko3 duirieHTa 1 CBOOOIHOTO
ciaraemMoro rpaduka JUHEHHON
3aBUCUMOCTH, OI[EHUBATh

WX a0COJIFOTHBIE TIOTPEITHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYIO0 3aBUCUMOCTh KOOPIMHATHI
rpaHUIlbl 00JACTH HAMOKAHUsI OyMaru
OT BPEMCHH.

Hcnonvzosams CEKyHIOMED U PYIETKY
Onepuposams nowamusAMU: CUNA,
nedopmariusi, ynpyruii THCTEPE3uC.
Ymemwv popmynupoBath 3akoH ['yka,

coOUpaTh IKCIIEPUMEHTAILHYIO
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OTkJI0HEeHUs OT 3aKoHa ['yka.
['ucrepesuc. Paborta cuiibl
Ha MaJIOM U Ha KOHEYHOM
nepeMeneHnu. I'papuueckoe

IIPEICTABICHUE PA0OTHI CUJIIBI

YCTaHOBKY.
Dopmynuposeams TUNIOTEY O XapaKTEPE
3aBUCUMOCTH JJIUHBI 00BEKTA OT
BEJINYMHBI [TPUII0KEHHON K HEMY CHJIBL.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHX BETUUNH
ApYT OT Apyra.

Ilpumensimo nipaBUIa NOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKHUX
BEJIMYMH JIPYT OT JpyTra.

Hccneoosams u unmepnpemuposams
HEJIMHENHYIO 3aBUCUMOCTD JIJIUHBI
00BEKTa OT BETMUHUHBI TPUIIOKEHHOM

K HEMY CHJIBL.

Onpedensims yroy HaKJIOHA
KacaTeJIbHOM K rpauKy HEJIMHEHHON
3aBUCUMOCTH B JAHHOW TOYKE, MJIOIIA/b
1o rpa)MKoM, OLIEHUBATh A0COTIOTHBIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYMH.

Hcnonvzoeamsb CEKyHIOMED

Y TUHAMOMETD.
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1.9

Haxoxnenue maccol
JIMHENKH U LIIpULa
C IIOMOILIBIO
YPAaBHOBEILIMBAHUS

pbIuara (ImpakTUKYM)

AOCOIIOTHO TBEPIOE TEJIO.
BpamarenbHoe ABUKEHUE
TBEPAOTO Tejia. MOMEHT CHJIbI
OTHOCHUTEJIbHO OCH BpaIllCHMUS.
IIneuo cumnbl. ClioXeHHE CHI,
MPUJIOKEHHBIX K TBEPIOMY TETTY.
lenTp TskecTH Tena. Y cioBus

paBHOBECHUA TBEPAOTO TCIIA. Ppruar

Ycemanasnueams 63aumocessu

MEX1y OTpeaeneHneM (Hru3nuecKoi
BEITMYMHBI «MEXaHUIECKast paboTa

¥ TEOMETPUICCKUM TIOHSATHEM
«IIIOMAAb MO TPadUKOM 3aBUCHMOCTH
BEJTUYMHBI CHJIBI OT BETUYUHBI
nedopMarum

Onepuposams NOHAMUAMU. MOMEHT
CHJIbl OTHOCHUTEJIBHO OCH BpPAILICHUS,
IJICYO CUJIBI, IICHTP TSKECTH Tela,
phIvar.

Ymems hopmynupoBaTh npaBuiio
MOMEHTOB, YCJIOBHSI PABHOBECHS
a0COJIFOTHO TBEPJIOTO TEJIa, CKIAIbIBATh
CHJIBI, IPUJIOKEHHBIE K TBEPJIOMY TeIy,
coOUpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpugooums puMepbI TPUMEHEHU S
pPBIYAroB.

Dopmyauposams TANIOTEZY O XapaAKTEPE
3aBUCUMOCTH KOOPAMHATHI TOUKU

OIIOPBI YPAaBHOBEIIEHHOTO pblyara
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OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €r0 KOHILY.

Cmpoumsb TUHENRHBIN rpaduk
3aBHCUMOCTH (PU3UYECKUX BETMUUH
ApYT OT Apyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JIPYT OT JIpyTa.
HUccneoosams u unmepnpemuposams
3aBUCUMOCTH KOOPJMHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CUJIBI, PUIIOKEHHOMN

K €ro KOHILY.

Onpedensims 1o TpaduKy TUHEHHON
3aBUCUMOCTH 3HAYCHHS YTJIOBOTO

ko3 duirieHTa u CBOOOTHOTO
CcJIaraemMoro, OlleHUBaTh aOCOIIOTHbBIE
¥ OTHOCHUTEIbHBIC TIOTPEITHOCTH ATHX
BEJIMYMH.

Hcnonvzoeamsb TUHENKY, a TaAKKe
HITPUIL C ACTICHUSIMHE 1 K3MEPEHUS
o0Bbema.

Pewamy 3agaun 0 paBHOBECUU pblyara
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1.10 Usmepenue
K03 uIrenHTa
HHEPreTUYECKUX MOTEPh
MPHU OTCKOKE IIapHKa
OT MOBEPXHOCTH

(IpaKTUKyM)

I/IMHYJ'IBC CHJIBI U U3MCHCHUC

HUMITYJIbCA TCJIA. 3aKkoH COXpaHCHUA

HMITYJIbCA. Kunernueckas OHCPIUA

MaTepUAIbHON TOUYKH. Teopema
00 U3MEHEHNHN KHHETUYECKON
SHEPTUU MAaTEPUATBLHON TOUKHU.
[ToreHManbHBIE

Y HEIOTECHUUAJIbHBIE CUJIBI.
[ToreHuunanbHas SHEPTUSL.
[TorenuunanbHas SHEprus Tena

B OJIHOPOJTHOM T'PABUTAILMOHHOM
nosie. CBsi3b pabOTHI
HETOTECHIIUATIBHBIX CUJI

C U3BMECHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXaHUYECKON
SHEpPruu. YpPyrue u Heyrnpyrue
CTOJIKHOBEHMs. BHyTpeHH 15

HHEpPrus Tena

Onepuposams NOHAMUAMU. UIMITYJIbC
CUJIBbl, UMITYJIbC T€JIa, KHHETUYECKas
JHEPIus MaTepUAIbHOU TOYKH,
[IOTEHIMAJIbHBIE U HENIOTEHIIMAIbHbIE
CUJIBL, IOTEHIIMAJIbHAS YHEPI U

(B T.4. Texa B OAHOPOJHOM
I'PaBUTALMOHHOM I10JIE), IPYTUe

Y HEYNPYTU€ CTOJIKHOBEHUS.

Ymems popmynnpoBaTh 3aK0H
COXPaHEHHs UMITYJIbCA U TEOPEMY

00 U3MEHEHUH KHHETUYECKON SHEPTHH
MaTEepUAIBHON TOYKH, 1aBaTh
ONIPEAEICHUE TOTCHIUATIBHBIX

Y HETIOTCHUHMAJIbHBIX CUJ;
(bopMyIIMpoBaTh 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPIUH.
IIpueooums npumepvl cydaes,
KOTJ1a UMITYJIbC T€JIa COXPAHIETCS
WJIA HE COXpAaHAETCs, KOraa
MEXaHUYeCKas SJHEPIUsA CUCTEMBI
COXPAaHsETCs UIIK HE COXPaHSETCs,

YOPYTUX U HEYNIPYTUX CTOJIKHOBEHUH.
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Hroro no pazgeny

20

Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTHI OTCKOKA IIapUKa
MOCJIE COYJIAPEHUS C MOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TUHENHBIA U HEJTUHECUHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.

Ipumensmo nipaBUia TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams u unmepnpemuposamso
3aBHCHUMOCTH BBICOTHI OTCKOKA IIapuKa
MOCJIE COYJIaPEHUSI C ITOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJIA OT BBICOTHI
copoca.

Hcnonvzosams pyneTKy.

Pewams 3agaum 00 aOCOIFOTHO
YOPYTHX U a0COJIFOTHO HEYNPYTHX

COyIapeHUsIX
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Pa3nen 2. MoJgiekyJsipHasi pu3nka ¥ TepMOIMHAMUKA

2.1. Onpenenenue 2 KonnuecTBo TEMmIoOTHI.
TEIUIOEMKOCTH TermnoemMkocTh Tena. Y aejbHas
TBEPJIOTO TeJla 1 MOJISIpHAs TeTNIOEMKOCTH
(TpaKTHKyM) BEIIIECTBA. Y PaBHEHHUE TEIJIOBOTO

Oananca. TerioBoe paBHOBECHE

Onepuposamsb nOHAMUAMU. KOTAYECTBO
TEIJIOTHI, TETUIOEMKOCTD Tea, YASTbHAS
1 MOJISIpHAsl TETNIOEMKOCTH BEIIECTBA,
TEIIJIOBOE PaBHOBECHE.

Ymems hopMynupoBaTh ypaBHEHHE
TEIUIOBOTO OajlaHca, cooupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY.
Ilpueooums npumepol Te,
oOnaaronmx oJMHAKOBOM
TEIUIOEMKOCTBIO, HO Pa3InYHON
YIEJIbHOU TEINIOEMKOCTBIO.

Ilpumensmo ypaBHEHUE TETJIOBOTO
OayaHca JJ1s1 OnMcaHus mpolecca
TEII000MeHa TBEPJIOTO TeJla C BOJIOM.
Uccnedosams TeminooOMeH

MEXTy TBEPJIbIM TEJIOM U YKUIKOCTSIMHU
U UHMepPNpPemupo8ams Pe3yabTaThl
STHUX OIBITOB.

Onpedensims TEMI0EMKOCTh TBEPAOTO
Tejla Ha OCHOBAHUHU PE3YJIbTaTOB

OIIBITOB IO U3YUYCHHIO TeriooOMeHa
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2.2.

N3smepenune
TEMIIEPATYpPhI PYK
3KCIIEPUMEHTATOpA
Y IaBJICHUS, KOTOPOE
MOTYT CO3/1aTh

€ro JICTKUC

(IpakTUKyM)

JlaBnenue, o0beM, TeMIeparypa,
KOJIMYECTBO BenlecTna. M neanspHbIi
ra3. YpaBHenue MenjeneeBa—
Knaneiipona. ["'a30BbIe 3aKOHBI.
["a30BbIlI TEpMOMETP

MEXK/1y TBEPIbIM TEJIOM U JKUIKOCTIMH
C pa3HBIMHU TEMIIEpPATypaMHu, OLIECHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTU U3MEPEHHON BETUYNHBI.
Hcnonvzosams TEPMOMETD.
Yemanasnusams 63aumocessu

MEX/1y 3aKOHOM COXPAaHEHHUS SHEPTUU
Y ypaBHEHHEM TEIIOBOTO OanaHca.
Pewams 3a1aun Ha IpUMEHEHUE
ypaBHEHUS TEIIOBOTO OajaHca
Onepuposams nousimusmu. JaBiCHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BEIIECTBA, HJIcaJIbHBIN ras.

Ymemps 3anmchIBaTh ypaBHEHHE
MenneneeBa—Kianeipona,
(dhopMyIMpOBaTh Fa30BbIC 3aKOHBI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamb yCTPONCTBO U MPUHIIUTI paOOTHI
ra3oBOro TEPMOMETPA.

Ilpusooumys npumepsi OBEACHUS Ta3a
IIpY U3MEHEHUU €ro JaBJieHus, 00bema,
TEeMIEepaTyphl.
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2.3.

O dexTuBHbIM

K03 HULIKIEHT
KECTKOCTH CUCTEMBI.
Onpenenenne MOyJIst
FOnra npoBosioku

C TIOMOIIIBIO phIYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(TIpaKTUKyM)

Hedopmaruu TBEpAOTO TENA.
Pactsxxenue u cxxarue. Monynb
IOnra. Ynopyrue u Heynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHIJIBI OTHOCUTEIIEHO OCH
BpauieHus. [lnedo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensams TUHEUKY U CEKYHIIOMED.
Onpeodensams TEMIIEPATYPY U JaBICHUE
MJICAJIHOIO ra3a o pe3yJbTaram
OTBITOB C CAMOJICJIbHBIM Ta30BbIM
TEPMOMETPOM.

Hcnonvzoeamsb NTUHENKY

Y CaMOJENBbHBIN ra30BbI TEPMOMETP.
Yemanasnusams 63aumocessu
ME3K]ly BHEIIIHUMU U BHYTPEHHUMU
MakporapamMeTpamMmu
TEPMOJUHAMUYECKON CUCTEMBI.
Pewamyo 3anaun Ha TPUMEHEHHE
ypaBHeHust MenaeneeBa—Kianeiipona
Onepuposams nouamusamuy. yupyrue
U Heynpyrue nedopmariuu,

npezen ynpyrou nepopmarum,
MoxyJsib FOHra, MOMEHT CHJIbI
OTHOCHUTEJIBHO OCH BPAILICHUS, ILJIEHO
CUJIBL, pbIYar.

Ymems bopmynupoBath 3akoH ['yka
U1t iepopManiu pacTsiHKEHUS
OJIHOPOJHOT'O CTEPKHSI C TIOCTOSTHHBIM

MMONnEepCUYHbIM CCYCHHUEM, YCIIOBHEC
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paBHOBecHsI aDCOIOTHO TBEPAOTO TeNa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaQHOBKY.

Ilpusooums npumepwvl ynpyrux

U Heynpyrux aeopManuii, MaTepruasoB
C pa3nu4HbIMU MoayisiMu FOHra.
Ilpumenams 3akoH I'yka s pacuera
nedopMauy pacTsKEHHsI IPOBOJIOKH.
HUccneoosams 3aBUCUMOCTD yITTUHEHUS
MIPOBOJIOKH OT BETUYHHBI
pPacTATUBAIOIIEH €€ CUJIbI

U UHMEPNPemupo8amy

MOJTyYEHHBIC PE3yJIbTaTHI,

B TOM YHCJIE AJIsl OIpEIeIeHUs IIpeiesa
yapyroi aedopmanuu.

Onpeodensmes Moynb KOHra npoBoIoKku
HA OCHOBaHHUH PE3YJIbTATOB OMBITOB

0 PACTSHKEHUIO TIPOBOJIOKH

C MMOMOIIBIO PA3TUYHBIX 1O BEJINYMHE
CHJI, OLICHUBATh a0COTIOTHYIO

Y OTHOCUTEIbHYIO IOTPEUTHOCTh

n3MepeHHoro Moy FOxra.
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2.4.

N3mepenune
koa¢dunrenTta
IOBEPXHOCTHOTO
HaATSDKEHUS METOJIOM

OTpbIBA (IIPAKTUKYM)

[IoBEpXHOCTHOE HATSKEHUE.
KoadduimenT noBepxHOCTHOTO
HaTsDKeHUs. Cuiia MOBEpXHOCTHOIO
HaTsDKeHus. Kamwspasie
siBlieHus. JlaBieHue

IO UCKPHUBJIEHHOM IMOBEPXHOCTHIO

xkunkoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOILICUUH phIUAT
JUISL YBEJUYEHUS CUIIBI U IEPEMEILICHUS.
Pewamys 3a1a4n Ha NpUMEHEHNE 3aKOHA
I'yka g pacuera pacTsKeHUS

Y C)KaTHsl CTEPIKHEN

Onepuposams NOHAMUAMU:
MMOBEPXHOCTHOE HATSKEHHE,

KO3 PUITMEHT TOBEPXHOCTHOTO
HATSDKCHUS, KAWJUISIPHbBIC SIBICHUSL.
Ymems 3anuceiBaTh GOPMYITY TSI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, GOPMYITY
Jlamutaca ayist onpeneneHus JaBJICHUs
M0/ UICKPUBJICHHOM MOBEPXHOCTHIO
KUJKOCTH, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
Ilpusooums npumepvl TOBEPXHOCTHBIX
SIBJICHUW U KAITWJUISIPHBIX SBJICHUM.
IIpumenams METOJ OTPHIBA PAMKH

OT MOBEPXHOCTHU KUJKOCTH

JUTst m3Mepenus kodddurmenta
MMOBEPXHOCTHOTO HATSIKEHUS YKUIKOCTH.

Hccneoosams 3aBUCUMOCTD BETUUUHBI
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2.5.1. OnpeneneHne TOYKH

pochl (IPAKTUKYM)

HacelleHHbIE Y HEHACHIILICHHBIE
napel. KauecTBeHHas 3aBUCUMOCTD
IJIOTHOCTH U 1aBJIICHUSA
HACBILIEHHOT'O apa

OT TEMIIEpaTypHI,

WX HE3ABUCUMOCTDH OT 00BbEMA

CHUJIbI, HEOOXOIUMOI1 JIJIs1 OTpbIBA

OT OBEPXHOCTH BOJIbI IPOBOJIOYHOM
paMKH, OT €€ IepuMeTpa

U UHMepnpemupo8ams Pe3yJIbTaThl
IIPOBEJICHHBIX U3MEPECHUM.

Onpeodensamob KO3PHUITUEHT

IMOBCPXHOCTHOI'O HATAKCHUSA JKUAKOCTHU

10 pe3yibTaTaM IMPOBEICHHBIX
HU3MEPEHUH, OIICHUBATh A0COJIFOTHYO
Y OTHOCUTEJBbHYIO MOTPEITHOCTD
U3MEPEHHOMN BEJINYNHBI.
Hcnonvzosams peruar 1y CO3JaHUS
CHJIBI 3aJITaHHON BEJIMYMHBI.

Pewams 3anaum Ha npUMEHEHNE
(hopMyJIBI 17151 CUJTBI TOBEPXHOCTHOTO
HaTsDKeHus U hopmynsl Jlamnaca
Onepuposamsb NOHAMUAMU.
HACBIICHHBIA U HEHACBIIIIEHHBIN Nap,
BJI&YKHOCTb BO3/yXa, a0COJIFOTHAS

1 OTHOCHUTEJIbHAS BIAXKHOCTb.

Ymemwb xauecTBEHHO OIMCHIBATH

3aBUCHUMOCTBD IINIOTHOCTH U AABJICHUA
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HACBIIEHHOTO napa. BiaxHoCTh
BO3ayxa. AOCONIOTHAS

N OTHOCHUTCIIbHAA BJIIAXKHOCTD

HACBIIIECHHOTO ITapa OT TeMITepaTypHl,
X HE3aBUCHMOCTH OT 00beMa
HACBIIIICHHOTO T1apa, COOMPATh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY.
TIpusooumv npumepsvl HACHIIIIEHHOTO
1 HEHACBIIIICHHOT'O Tapa.
Hccnedosams niporiecc BhIAACHUS
POCHI [P MIOHUKEHUHU TEMITePaTyPhl
BJIQYKHOTO BO3/yXa

U UHMepnpemuposams MOTyICHHBIC
PE3yJIbTaThI.

Onpeodensims 1O TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM
TEMIIepaTypy TOUYKY POCHI, U 3aTEM,
C ITIOMOIIBIO TAOJIHIIBI 3aBUCHMOCTH
JIABJICHUS HACBIIIICHHOTO T1apa BOJIbI
OT TEMIICPATyPbl, OTHOCUTEIIbHYIO
BJIQKHOCTh BO3/IyXa, a TAKKe
a0COIOTHBIE U OTHOCUTENIHHBIE
MOTPEITHOCTH STUX BCJIMUMH.
Hcnonvzosams TEpMOMETP.

Pewams 3a1aum Ha BEIYUCIIEHUE
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2.5.2. 3HaKoMCTBO
C DJICKTPUYCCKUM
KOHJICHCATOPOM

(TIpaKTUKyM)

DIEKTPUYECKUN 3aps/I.
DIeKTpUIECcKOe MoJIe.
HanpskeHHOCTh M OTEHIM AT
AIEKTPUYECKOTO MOJIA. Pa3HOCTH
MOTEHIUAJIOB U HAPSIHKEHUE.
N3mepeHne HanpsHKeHUsI.
BonbrmeTp. Konaencarop.
DIEKTPOEMKOCTh KOHJEHCATOPA.
[TapannensHOE

Y [TOCJIEI0OBATEIBbHOE COCINHEHNE

KOHJICHCATOPOB

a0COJIIOTHOM M OTHOCUTEIILHON
BJIQKHOCTHU

Onepuposamb NOHAMUAMU.:
AIIEKTPUYECKUI 3apsijl, IITEKTPUIECKOE
1oJie, HAMPSKEHHOCTh U MOTEHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ANEKTPOEMKOCTb
KOHJ/IEHCATOPA.

Ymemsb BIUUCIATH 3apsi KOHAEHCATOPA
10 €r0 ANEKTPOEMKOCTHU

Y HaIIPSDKEHUIO, TPUMEHSTH (YOPMYJIIbI
JUISL pacyeTa 3JIEKTPOEMKOCTH

IIPU MOCIIEI0BATENIEHOM

Y TIapaJuIeIbHOM COCTUHEHHUH
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepbvi
MOCJIEA0BATEIBHOIO U MAPAIIIEIBHOTO
COCTMHEHMS KOHJIEHCATOPOB.
Hccnedosams 3aBUCUIMOCTD

HaIpsKCHUS HaA KOHACHCATOPC
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Hroro no pazgeny
Pasznen 3. JieKTpoaguHAMMKA.
3.1. HM3yuenwue mporecca
pa3psIKu KOHACHCATOpa

(mpaKkTHKyM)

DIIeKTpUYECKUM 3apsij.
DIIEKTPUUECKOE TOJIE.
Hamps>keHHOCTh ¥ TOTeHIA A
AIEKTPUYECKOTO 1MoJis. Pa3HOCTH
MOTEHIMAJIOB U HAIIPsKCHUE.
O/J1C uctounnka Toka. Usmepenue

HanpsokeHusi. Bonstmerp.

OT €TI0 JIEKTPOEMKOCTH
U UHMepnpemupoeams pe3yJbTaThl
ATOr0 3KCIEPUMEHTA.

Onpedensims OTHOLIIEHUE
ANEKTPUYECKUX EMKOCTEN IBYX
KOHJICHCATOPOB IO U3MEPEHHBIM
3HAYEHUSAM HaIIPSOKEHUS HA HUX,
OLIEHUBATh A0COIIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPELIHOCTH
U3MEPSEMBIX BEJIUYHH.
Hcnonvzoeamsb BOIBTMETP.
Pewamyo 3anaun Ha coeMHEHNE

KOHACHCATOPOB

Onepuposamb NOHAMUAMU.
AIEKTPUYECKUH 3apsl, DIICKTPUUECKOE
M0JIe, HAMPSKEHHOCTh U MOTEHIUAI
BJIEKTPUYECKOTO TOJIS, Pa3HOCTh
MOTEHIMAJIOB U HANIPSIKCHUE,

OJIC ucrounurka Toka, KOHJIEHCaTOoD,

QJICKTPOCMKOCTE KOHACHCATOPA,
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KoHaeHcatop. DI1€KTpOEMKOCTb
KOHJICHCATOpa. DIEKTPUUECKOE
conpoTtuBieHue. 3akoH Oma

TS TIOJTHOM (3aMKHYTOM )
DIIEKTPUICCKON TIEITH.
Konzaencarop B 11enu noCTOSTHHOTO

TOKa

AIEKTPUUECKOE CONTPOTUBIICHHUE.
Ymems dopmynupoBats 3akoH Oma
JIJIS1 TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKOM 1IETIH, BBIYUCIISATh
3aps] KOHAeHcaTopa

0 €r0 AIEKTPOEMKOCTH

U HaIIPSOKEHUI0, COOMPATD
AIEKTPUUYECKYIO 1IETIb.

IIpusooums npumepwvi NOBEACHUS
KOHJICHCATOpa, BKJIIIOYEHHOTO B IETIh
MOCTOSTHHOT'O TOKA.

Dopmynuposams TUIIOTE3Y O XapaKTEPE
3aBUCHUMOCTH CHJIbI TOKA OT BPEMEHU
IIpH pa3psifiKe KOHAEHcaTopa

4yepes pe3nucTop.

Cmpoumbw TpadvK 3aBUCUMOCTH CHJIBI
TOKa OT BPEMEHU TIPU pa3psiIKe
KOHJIEHCATOpa Yepe3 pe3ucTop.
IIpumensimo IpaBUia NOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (DU3NUECKUX
BEJIMYUH JIPYT OT Apyra.

Hccneoosams 3aBUCUMOCTE CHITBI TOKA
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3.2.

Onpenenenue
yAEIBHOTO

COIIPOTHUBJICHUA

Cwuia Toka. Hanpsixenue. 3akoH
Oma 1151 ydyacTka IEmH.

9H€KTpI/I‘ICCKOG COIIPOTHUBJICHHUC.

OT BPEMEHH TIPH pa3psaKe
KOHJICHCATOpa Yyepe3 Pe3UCTOp

U UHMEPNPemupos8ams 3Ty
3aBUCHUMOCTb.

Onpeodensimo SNEKTPOEMKOCTh
KOHJIEHCATOPA,

BbIpaXkasi ee uepe3 yriioBou
K03(PUIIMEHT KacaTeIbHOM K rpapuKy
3aBHCHMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHH,

OIICHUBATh a0COJIFOTHYIO

Y OTHOCHUTEJIbHYIO TOTPEIIHOCTb
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTBTMETP

U CEKyHJIOMeEp.

Ycemanasnuseams 63aumocessu.
Pewamyp xauecTBeHHBIE 3a7aUn

0 KOHJIEHCATOpax, BKIIOYEHHBIX B LIEIb
MOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU.

CHJIa TOKa, HaMpsKeHHE,

QJICKTPHUYICCKOC COIMPOTUBIICHUC,
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Marepuaa MpoBOJIOKH

(mpakTHKyM)

3aBUCUMOCTb COIPOTUBIICHUS
OJJHOPOHOT'O MPOBOJAHUKA

OT €ro JUIMHBI U TUIOIIAAN
HOIIEPEYHOI0 CeYEHUs. Y IeTbHOE

COIIPOTUBJICHUC BCIICCTBA

yAEIBbHOE COMPOTUBIICHUE

BEIIECTBA.

Ymems hopmynupoBath 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopMyy TSl 3aBUCHMOCTH
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOIHHKA OT €TO JITHHBI

¥ TJIONIA/IH TIONIEPEYHOTO CCUSHUS,
coOMpaTh IEKTPUUECKYIO LIETIb.
IIpusooums npumepwvl BEIECTB

C Pa3IUIHBIM YICIbHBIM
COTIPOTHUBIICHUEM.

Ipumensmov METOJ U3MEPCHHUSI

MaJTBIX JICKTPUICCKUX
COITPOTHBJICHU.

Hccnedosams 3aBUCUMOCTD
HANPSDKEHUS MEXKIY KOHIIAMHU OTpe3Ka
MIPOBOJIOKH OT JIJTUHBI 3TOTO OTPE3Ka
U UHmMepNpemupo8ams pe3ynbTaThl
IIPOBEJCHHBIX H3MEPEHUH, BBIYUCIIATD
AIIEKTPUYECKOE COTPOTUBIICHUE OTPE3Ka

ITPOBOJIOKH 110 U3MCPCHHBIM 3HAUYCHUSAM
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3.3.

N3mepenune
BOJIbT-aMIIEpHOU
XapaKTEPUCTUKU
[IOJIYIIPOBOXHUKOBOIO

nuoza (MPaKTUKYM)

[TonynpoBoauuku. CoOCTBEHHAS
U TIpUMECHAasi TPOBOIUMOCTh
MOJTYTTPOBOJTHUKOB.

CaoiicTBa p-n-nepexona.

ITomynpOBOIHUKOBBIN IUOL

CUJIbI TOKA U HAMPSKECHUS.
Onpeodensams yaenbHOE COTPOTUBIICHUE
Martepualia MpOBOJIOKH MO U3BECTHBIM
JUIMHE, TUAaMETPY U CONPOTUBIICHUIO,
OLICHUBATh A0COJIOTHYIO
1 OTHOCUTEJIbHYIO TOTPEIIHOCTh
YAEIBHOTO COMTPOTUBJICHUS.
Hcnonvzosams MyIbTUMETP B pEKAMaX
BOJIETMETPA U aMIIEPMETPA, JINHEHKY,
MHUKPOMETP.
Pewams 3anaun Ha 3akon Oma
JUJISl y4acTKa 1€ U Ha 3aBUCUMOCTD
CONPOTUBJICHUSI OTPE3Ka MPOBOJIOKU
OT €r0 XapaKTepUCTUK
Onepuposams NOHAMUAMU:
MOJTYTIPOBOJIHUK, COOCTBEHHAS
Y TIpUMECHAasi TPOBOUMOCT,
P-N-miepexo1, MOIYIPOBOIHUKOBBIN
JTUO]I.
Ymems 00BICHATH IPUPOTY
COOCTBEHHOW 1 TPUMECHOM
IIPOBOAUMOCTH, CBOKCTBA
p-N-nepexojia, NPUHIIUI IEUCTBUS
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MOJIyITPOBOJJHUKOBOIO IMO/IA,
ero GyHKIIMOHUPOBAHUE

MIPY BKJITFOYCHHUH B DJIEKTPUUYECKYIO TIETTh
MTOCTOSTHHOTO TOKa B TIPSIMOM

1 B 00paTHOM HaIlpaBJIeHUU, COOUPATH
ANEKTPUUECKYIO 1IeTh, YNTATh
MapKUPOBKY MOJIYITPOBOTHUKOBOTO
JTMOJ1A.

IIpusooums npumepwvl NCTIOIB30BAHUS
MOJIyITPOBOJTHUKOBOTO JTMO/1a

B DJICKTPUYECKUX IETISIX.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYIIETO
4yepe3 MOoMyIPOBOAHUKOBBIN U0,

OT TMOJIAHHOTO HA HETO HAMPSKCHHUS.
Cmpoumbs SKCIEPUMEHTAIILHO
BOJIHT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) nosynpoBOJHUKOBOTO IMOa
TIPH €r0 BKIIFOYCHUH B 3JICKTPUICCKYIO
IETb TOCTOSTHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaIIPaBJICHUU.
Ipumensmo ipaBUIa TOCTPOCHUS

rpaMKOB 3aBUCUMOCTEH (HPU3NUECKUX

62



Hroro no pazgeny
OBUIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME

34

BEIIWYWH JPYT OT ApyTa.
Hccneoosams BAX
MOJTyITPOBOTHUKOBOTO THO/IA,
BKJIFOYCHHOTO B IICTIh IIOCTOSTHHOTO TOKA
B IIPSIMOM M B 0OpaTHOM HAINpaBIICHUN
U UHMepPNpPemuposamo

ATy 3aBUCUMOCTb.

Onpedensims dNEKTPUIECKOE
COIPOTHUBIICHUE TIOTYITPOBOTHUKOBOTO
JTMO/1a TIPU TAaHHOM 3HAYCHUU
HaIPsDKCHUS, OIIEHUBATh a0COTIOTHYIO
1 OTHOCHUTEIHHYIO TTOTPEITHOCTD

9TOM (HPU3UICCKON BEIIMUUHBI.
Hcnonvzosams BOTBTMETP, aMIIEPMETD,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MTOJYIPOBOTHUKOBBIN THOI.
Pewamyv 3amaun Ha IETIN TOCTOSTHHOTO
TOKa MPH HAIMYUHU B HUX HJICATLHOTO

Juoaa
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11 KJIACC

HaumenoBanue
Ne KommuectBo
pa3aesnoB U TEM
/11 4acoB
y4eOHOro npeamera
Paznen 1. DaexkTrpoamnamuka
1.1. Onenka BETUYUHEBI 2
TOPU30HTAJILHON
COCTAaBJISIOIIIEH
MarHUTHOM UHAYKIINHU
MATHUTHOT'O MOJIA

3emuin (TPaKTUKYM)

[IporpammHoe copepkaHue

MarnautHoe nose. Bektop

MAarHATHOW HHAYKIUU. [ IpuHnmn

CYIICPIIO3UIHNH MAaIrHUTHBIX MOJICH.

JIMHMY MarHUTHOW MHTYKIIHMH.
MarauTHOE noJie KaTylKu

C TOKOM

XapakTepUCTHUKA 1€ TETbHOCTH

0o0ydJaronmxcs

Onepupoeamb norAmuAMU. MarHuTHOC

10Jie, BEKTOP MarHUTHOM MHIYKITUH,
JIMHUM MarHUTHOW MHIYKIIHH.
Ymemwv hopMynupoBaTh MPUHITUIT
CYINEPIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHMTHOTO TIOJISI KATYIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTAHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB M TEXHUYECKUX YCTPOICTB,
SIBJISIOIIHNXCS HCTOYHHUKAMH
ITIOCTOSSHHOTO MAarHUTHOTO ITOJIS.
IIpumensame NPUHIIUT CYNIEPIIOZULINHI
MarduTHBIX ITOJICH.

Hccnedosams mpOCTPAaHCTBEHHYIO

OpUCHTAIWIO BEKTOpAa HHAYKIIUU
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MarHUTHOTO IOJIsI, CO3/JaBAEMOT0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO TOJIst 3eMJIM U MarHUTHOTO
MOJIS COJICHOU/IA, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKaxX COJIEHOMAA

U UHmMepnpemuposams MOTyYEHHBIE
pE3yJIBTaTHI.

Onpedensime 1O pe3yJbTaTaM
IIPOBEICHHOIO 3KCIIEPUMEHTA MOAYJIb
TOPU30OHTAIBHOM COCTABJISIONIEH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHUTHOTO MOJIsl 3€MJIU, OLICHUBATh
aOCOJIIOTHYIO U OTHOCUTEIBHYIO
NOTPEIIHOCTh U3MEPEHHOU (PU3HUECKOM
BEJTUYUHBI.

Hcnonvzosams KOMIIac, COJIEHOU],
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPAHCTIOPTHP.
Pewams 3anaun Ha npuMeHeHUE
MPUHIINATIA CYTIEPTIO3UIIUA MAarHUTHBIX

oJieu
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1.2.

N3mepenune
3aBUCHUMOCTH BEJINYNHBI
MarHATHOW MHAYKIUU
MarHuTHOTO I10JIS

MaramuTa OT paCCTOAHUA

(mpakTHKyM)

MarnautHoe nosne. Bektop
MAarHUTHOM MHAYKIWHU. JIMHUM
MAarHUTHOM UHIAYKIIUU. MarHuTHoe

I10JIC MOCTOAHHOI'O MarauTa

Onepuposams noHAMUAMU. MATHUTHOE
1oJie, BEKTOP MarHUTHOW MHIYKIUH,
JMHUU MarHUTHOW UHIYKIUU.

Ymemwv nzo00paxaTh JUHUU UHTYKIIUU
MarHUTHOTO TOJISl TOCTOSIHHOTO
MarHuTa, coouparb
AKCIEPUMEHTAIIBHYIO YCTAHOBKY.
IIpusooums npumepsvl TPUPOTHBIX
00BEKTOB M TEXHUYECKHUX YCTPOMCTB,
SIBJISIFOIIMXCSI HCTOUHUKAMMU
MOCTOSTHHOT'O MAarHUTHOTO TOJISL.
Ipumensams cmapTPoH

C IPEyCTaHOBJIEHHBIM IPOTPAMMHBIM
obecrieueHrueM JIsl U3MEPEHUS
BEJTMYMHBI MATHUTHOTO TIOJISA, TIpaBUiIa
MOCTPOCHUS TpaPUKOB 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYMH APYT OT JApyra.
Hccnedosams 3aBUCUMOCTD BEIMUHUHbI
MarHUTHOW UHTYKIIUA MarHUTHOTO
MOJIsl HOCTOSIHHOTO MarHuTa

Ha €ro MPOJ0JIbHON OCU CUMMETPUH

OT paCCTOAHUA MCXKIY HEHTPOM
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1.3.

HaGmronenue
MArHUTHOTO

THCTEepe3uca

(IpaKTUKyM)

MarunutHoe noJie. Bektop
MAarHUTHOM MHAYKLIMUU. JIMHUN
MAarHUTHOM UHAYKIIUU. MarHutHoe
I10JI€ KAaTYLIKH C IIOCTOSTHHBIM

TOKOM. MarHuTHoOE 110J1e

MAarHuTa ¥ TOYKON U3MEPEHUN

U UHMepPnpemupo6ams IMOIYYCHHBIC
PE3yJIBTaTHI.

Cmpoumb S5KCIEPUMEHTAIBHO Ipaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIUM MAarHUTHOTO OIS
INOCTOSIHHOI'O MarHuTa

Ha €ro NpOJ0JIbHOM OCH CUMMETPHUH
OT PacCTOSIHUS MEXAY LIEHTPOM
MAarHuTa U TOYKOM NU3MEPEHUN

(c yueTom aOCOJIFOTHBIX TOTPEIIHOCTEN
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams UHIUHAPUYECKHMA
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3anaun Ha IpUMEHEHNE
IPUHIMIA CYTEePIIO3ULIMI MATHUTHBIX
IOJIEN

Onepuposamv nOHAMUAMU. MATHATHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(deppomMarHeTuk, MarHUTHBIN

THCTEPE3UC.
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B BenecTse. DeppoMarHeTrku.

MarauTHbIN TUCTEPE3UC

Ymemwb n300paxxatb IMHUU UHIYKITUH
MarHUTHOTO TOJIS KaTYIIKA

C IOCTOSTHHBIM TOKOM, OOBSICHSITH
ABIIeHUs (heppoMarHeTu3Ma

Y MAarHUTHOTO TUCTEpE3NCca, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY.
IIpusooums npumepsvr MaTEPUAIIOB,
obnagaronx GpeppoMarHuTHHIMU
CBOMCTBaMH.

Ilpumensamos cMapTdoH

C IIPETYCTaHOBJICHHBIM TPOTrPAMMHBIM
obecrieyeHueM JIJIsl U3BMEPEHUs
BEJIMYMHBI MATHUTHOTO TOJISA, TIPaBUJIa
NOCTPOEHUs TpadUKOB 3aBUCUMOCTEH
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BEJTMUMHBI
MarHUTHOW WHIYKIIHMA MarHUTHOTO
1oJis BOJIM3H TOpIia KaTyIIKH

C IOCTOSTHHBIM TOKOM, HAMOTaHHOM

Ha (peppOMarHUTHBIN CEpACUHUK,

OT CHJIbI TPOTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UHMEpPNpemuposamay
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14

N3yuenue paboTsl
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(dactp 1) (mexumst)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTAThI
KaK HaOJIt0ICHUE MATHUTHOTO
rucTepesuca.

Cmpoumbs SKCIEpUMEHTAIBHO rpaduk
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIMM MarHUTHOTO MOJISI KaTyIIKU
¢ (peppOMATrHUTHBIM CEPACYHUKOM

OT CHJIBI IPOTEKAIOIIETO YePe3 KAaTYIIKY
TOKa (C y4eTOM a0COJIIOTHBIX
MOTPEIIHOCTEN N3MEPEHHBIX
(U3UYECKUX BEJIIMYHUH).
Hcnonvzosams nabopaTOpHbIT
MCTOYHUK IMUTAHUS

Onepuposams nOHAMUAMU. CUA
Amrepa, 3JIEKTPOJIBUTATENb,
JMHAMO-MaIlINHa.

Ymems onpenensats MOAYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpA.

3Hamb UCTOPUIO U300PETEHUS
ANEKTPOABUTATEIS

Y COBEPIIEHCTBOBAHMS

€ro KOHCTPYKIIMH, YCTPOHCTBO
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1.5.

N3yuenue paboOThI
AJIEKTPOIBUTATEIS
Y TMHAMO-MaIIHbI

(uacTb 2) (IPaKTHKYM)

[TocTostHHBIN TOK, cUa AMIiepa
(ee HampaBlieHUE U MOJIYJIb),
AIEKTPOABUTATEIb IOCTOSHHOTO
TOKa, IMHaAMO-MaIuHa (reHepaTop

MOCTOSTHHOT'O TOKQ)

Y TIPUHLAII JENCTBUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TMHAMO-MAILUHBI.

IIpueooums npumepsl IPUMEHEHUS
AIEKTPOABUTATEIS IOCTOSTHHOTO TOKA
Y TUHAMO-MaIlIAHBI.

Onpedensime HaNIpaBICHUE BpAIICHUS

SKOPA SJICKTPOABUT ATCIIA ITPU 3aJTaHHOM

HaIpaBJICHUHU POTEKAHUS
3JICKTPUYECKOTO TOKAa B OOMOTKaX
CTaHUHBL.

Pewams 3anaun 0 37€KTpOIBUTATENIEC
IIOCTOSTHHOTO TOKa M JIMHAMO-MAIIINHE
Onepuposams noHAMUAMU. CUITA
Amriepa, 3JIEKTpOABUTaTENb, JUHAMO-
MaIlllfHa.

Ymems onpenensats MOAYJIb

Y HampaBJIeHUE CUJIbI AMIiepa,
coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.

IIpusooums npumepvi IPUMEHEHUS

QJICKTPOABUTATCIIA ITIOCTOSAHHOI'O TOKA
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Hroro no pazgeny

10

Y TMHAMO-MalINHBI.
IIpumensimos TEOPETUUECKUE CBEJICHUS
00 3JeKTpOoJIBUraTes e MOCTOSHHOTO
TOKA U O JUHAMO-MAILINHE

JUTs1 OOBSCHEHHS IPOBOJUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cunbl TOKa, BEIpabATHIBAEMOM
TE€HEPATOPOM, OT BEJIMYMHBI MOMEHTA
CHWJIBL, IPUJIOKEHHOTO K €0 Baly;

2) BEJIMYHMHBI HATIPSDKEHUS, TIOAAHHOTO
Ha JIEKTPOJBUTATEIb,

OT YaCTOTHI €0 BpalCHMSI

Y MEXAaHWYECKOW HArpy3KH €ro Baja

U UHmMepnpemupoeamsy MOJTy4YECHHbBIE
PE3yJIbTaTHI.

Hcnonvzoeams 31EKTPOMOTOD,
71a00paTOPHBII UCTOYHUK MUTAHMUS,

peocTar, MyJIbTUMETP
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Pa3nen 2. Kosie0aHus 1 BOJTHBI.

2.1.

N3ydenue 3aBHCUMOCTH
nepuoja KojaeoaHum
JINHENKU

Ha HUWIMHAPUYECKON
MMOBEPXHOCTHU

OT pajJuyca ee

KPUBU3HBI (IPAKTUKYM)

lMapmonudeckue KoaeoaHusl.

HNx kmHEeMaTHueckoe,
JTMHAMHYECKOE U YHEPTETHIECKOE
ommcanue. [lepuon u yacrora
konebanuil. [leproa Manbix
CBOOOHBIX KOJIeOaHU

MAaTCMATHYCCKOI'O MasATHHKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

MEPUOJI ¥ YACTOTa KOJICOaHUIA.

Ymems 3anuchIBaTh

Y HHTEPIIPETUPOBATH YPaBHCHUE
rapMOHUYECKUX KOJIeOaHU M, IPUMEHSITh
3aKOH COXPAHCHUS YHEPTUU

TUTS KOJIeOaTebHBIX MPOLIECCOB,
coOUpaTh HKCIIEPUMEHTATILHYIO
YCTaHOBKY, OOBSACHSITH POJIb MaJIOCTH
aAMIUTUTYIbI KOJIEOAHUH.

1Ipusooums npumepwvl K0ae0ATEIBHBIX
IPOLIECCOB.

Dopmynuposams TUMOTE3Y O XapaKTepe
3aBHCHMOCTH TIepH0/Ia KOJIeOaHUi
JIMHEVKH Ha TWJIUHAPUYECKOU
MOBEPXHOCTH OT PaInyca €€ KPUBU3HBI.
Hccnedosams 3aBUCUMOCTH TIEpHOAA
KOJIeOaHMM TMHEHKH

Ha [MWIMHIPUYECKON MTOBEPXHOCTH

OT pajuyca €€ KpUBU3HbI
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2.2.

N3yueHune 3aBUCUMOCTH

aMIUTATYIbI KOJIeOaHU!

[Mapmonnyeckue konedaHusl.

AMIUTYy 13, NIEPUOJ U YacToTa

U UHMepnpemuposams MOITYYEHHYIO
3aBUCUMOCT.

Cmpoumb rpaduK 3aBUCUMOCTH
nepuoja KojaeoaHu TMHEHKU

Ha [WIAHAPUYECKON TOBEPXHOCTH

OT pajJinyca €€ KpUBU3HBI

U JINHEAPU30BbIBATh 3TY 3aBUCUMOCTD
(c yueTom aObCOJIIOTHBIX TOTPEITHOCTEN
U3MepseMbIX (U3MYECKUX BEJIIMUUH).
llpumensameo nipaBUIIa MOCTPOEHUS
rpadUKOB 3aBUCUMOCTEH (PU3NUESCKUX
BEJIMYUH JIPYT OT JApyra.
Hcnonvszoeams TNHENKY, CEKYHIOMED.
Yemanaenusams 63aumocsnsu

MEXy KHHEMaTHYECKUM,
JTUHAMUYECKUM U SHEPTE€TUYECKUM
OTNMCAaHUEM TaPMOHUYECKUX
KoJIe0aHu .

Pewams 3anaun Ha TApMOHUYECKHE
KoJIe0aHus

Onepuposams NOHAMUAMU.:

rapMOHUYECKHE KOIeOaHus,
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IMIPY>KUHHOT'O MasATHUKA
OT BpCMCHU

(IpaKTUKyM)

KOJIEOaHUH.
[TonsATHE 0 3aTyXarOMMX

KOJICOAHUSX.

aMIUIUTY/1a, IEPUOJ U YaCcTOTa
KoJieOaHu, 3aTyXaHue KOoJIeOaHuil.
Ymems 00BACHATH 3aTyXarolue
KoJIe0aTeNbHbIE MTPOLIECCHI C MO3UITUIMA
3aKOHA U3MEHEHUS MEXaHUYECKON
SHEPruu, coONpaTh
AKCIIEPUMEHTAJIBbHYIO YCTAHOBKY.
1Ipusooums npumepol 3aTyXaroIIMX
KOJIe0aTEJIbHBIX TPOLIECCOB.
Dopmynuposams TUIIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUTUTYbI KOJIeOaHU
PYKUHHOTO MasTHUKA OT BPEMEHU
IPY HATMIUH 3aTyXaHUS.

Cmpoumbs rpaduK 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNX KOJeOaHmit
MasiTHUKA BPEMEHU U JINHEAPU30BhIBATh
ATy 3aBUCHUMOCTH (C YUETOM
a0COJIIOTHBIX MOTPEIIHOCTEN
U3MEPSEMbIX (PU3MUECKUX BEJTUYNH).
IIpumensims ipaBuUIa MOCTPOCHUS
rpadMKOB 3aBUCUMOCTEN (PU3NUECKUX

BEJIMYMH APYT OT ApyTa.
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2.3.

N3mepenne akTHBHOTO
Y PEAaKTUBHOI'O
COITPOTHUBJICHUM
KaTyLIKA
UHIYKTUBHOCTH

(IpakTUKyM)

IlepemeHHBIN TOK. AMIUIMTYTHOE U
NENCTBYIONIEE 3HAYEHNE CUIIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIEpEeMEHHBIN TOK. Pesucrop,
KOHJIEHCATOp U KaTylIKa
WHYKTUBHOCTH B LIETIH
CUHYCOUJAIBHOTO NTEPEMEHHOTO
TOKAa. AKTUBHOE U PEAKTUBHOE
(EMKOCTHOE M UHIAYKTHUBHOE)

COMPOTHBIICHUE

Hccnedoosams 3aBUCUMOCTD aMIUTATYIbI
3aTyXaronmx KojieOaHuH MasTHUKA

OT BPEMEHU U UHMEPNPemupo8ams

ATy 3aBUCUMOCTb.

Hcnonvzoeams TNHENKY U CEKYHIOMED
Onepuposamsb NOHAMUAMU:
TIEPEMEHHBIA TOK, aMILTATYTHOE

U JICHCTBYIOIIEE 3HAUCHHUE CHUITBI TOKA

Y HaIPsDKCHISI, CHHYCOUTQTBHBIN
NEePEeMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE ¥ MHYKTUBHOE
COTIPOTHBIICHHE.

Ymemwv 0OBACHITH IOBEJICHUE
pe3ncTopa, KOHICHCATOpa U KaTyIITKH
WHIYKTUBHOCTH, BKJIFOUEHHBIX B 11€TTb
CHUHYCOUJIAJILHOTO TIEPEMEHHOTO TOKA,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3HUCTOP M KaTyIIKa WHIyKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpugooums npumepsvt NPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICIIAX

75



MIEPEMEHHOT0 TOKa.

Dopmynuposams TUTIOTE3Y O XapaKTePe
3aBUCHUMOCTH aMILTUTY 1bl HAPSHKCHUS
Ha PE3UCTOPE OT YACTOTHI I10/1aBAEMOTO
Ha BXO/I IIEMU IEPEMEHHOTO
HaIpPSHKEHUS TOCTOSIHHOM aMILTUTYIbl.
Cmpoumbw rpaduk 3aBUCUMOCTH
aMIUTATYbl HAPSKEHUS HA PE3UCTOPE
OT YaCTOThI 10JIaBAEMOT0 Ha BXOJI LIETIH
MEPEMEHHOTO HANPSHKEHUS TOCTOSIHHOM
AMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPEITHOCTEN U3MEPSIEMBIX
(bU3MUEeCKUX BEIIUYUH).

IIpumensams nipaBUIIa IOCTPOEHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIMYWH JIPYT OT JApyTa.

Hccnedosams 3aBUCUMOCTD aMILTATY b
HaIpPSHKEHUS HAa PE3UCTOPE OT YaCTOTHI
0JaBaeMOro Ha BXOJ LIeMHU
MIEPEMEHHOTO HAMPSHKEHUS TOCTOSTHHOM
AMIUTATYIbl U UHMEPNPEemuposams

IIOJIyYEHHYIO 3aBUCUMOCTb.
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2.4.1. Bsenenue
B OKCIIEPUMEHTATBHYIO

aKyCTHUKY (JIEKI[S)

MexaHu4ecKue BOJHBI, YCIOBUS
ux pacnpoctpasnenus. [lonepeunsie
U TIpOJI0JIbHBIE BOJIHEL. [lepuon,
4acTOTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, npeaomMiIeHueE,
UHTEpPEpEeHLIU U AUPpaKIus
BOJIH. 3BYK KaK ME€XaHU4ecKas
BoJiHAa. CKOpOCTH 3BYyKA.
I'pomkocTs 3Byka. BeicoTa TOHA.

Ob6epronbl. TemOp 3ByKa

Onpedensimb aKTUBHOE CONPOTUBIICHUE
KaTYIIKA WHIYKTUBHOCTHU

(TT0 HU3KOYACTOTHOM 00J1acTH rpaduka)
Y UHAYKTHBHOCTH KaTYyIIKH

(110 BBICOKOYACTOTHOM YacTH rpaduka).
Hcnonv3o6ams reHEPATOP HUZKOU
4acTOThI, OCHUILIOrpad UM BOJIBTMETP
NEPEMEHHOTO HAMPSKEHHUS.

Pewamy 3anaun Ha 11eTIM IEPEMEHHOTO
TOKa C PE3UCTOPaMHU, KOHJIEHCATOpaMHU
U KaTyIIKaMU UHYKTUBHOCTH
Onepuposams NOHAMUAMU:
MEXaHWYEeCKasl BOJIHA, TIEPUOI,
4acToTa, CKOPOCTh PaCIpOCTPAHEHUS

W JVIMHA BOJIHBI, OTPAXKEHUE,
npeaoMiieHue, nHTep(epeHIus

1 TudpaKIus BOJIHBI, 3BYK, CKOPOCTH,
IPOMKOCTb, BHICOTA TOHA, 00EPTOH

U TeMOD 3BYyKa.

Ymemwb 00BSACHATH pa3inuune Mexay
TIOTIEPEYHBIMH U TTPOOIEHBIMU

BOJIHAMMU.
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3name GOpMYyIIbI, CBSI3BIBAIOIINE
CKOPOCTb, IIEPUOJI, YACTOTY U JITTUHY
BOJIHBI, IPOCTENUIINE METO B
VICCJIEIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepol 3ByKOB pa3HOU
IPOMKOCTH, BBICOTHI TOHA U TEMODA,
SABJICHUM OTPa)KeHHUsI, IPEJIOMIICHUS,
UHTEPPEPEHIINH U TU(DPAKIIIU BOTHBI.
Onpeoensamp Ha CIIyX 3BYKH BBICOKUX
Y HU3KUX YaCTOT, TOHAJIbHBIC 3BYKU
Y IIYMBI.

Pewamo 3aJa49M O 3BYKOBBIX BOJIHAX

2.4.2. Ocmwinorpamma 1 [Tepuon, yactora, CKOPOCTh Onepuposams NOHAMUAMU. BBICOTA
Y CIIEKTP TJIACHBIX pacnpoCTpaHEHUs U JJIMHA BOJHBL.  TOHA, 00EPTOHBI, TEMOP 3BYKa, CIEKTP
3BYKOB (TIPAKTHUKYM) CxopocTs 3ByKa. [ pOMKOCTB 3ByKa.  3ByKa, OCIUJIIOTpaMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakast ”H(OpMAIUsI
3ByKa. CHeKTp 3ByKa COJIEP’KUTCS B OCLUIIIOTpaMMe,

a Kakasl B CIIEKTpe, COOUpaTh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooumys npumepsvl IPUPOIHBIX
IPOLIECCOB U TEXHUYECKUX YCTPOUCTB,

KOTOPbIE T€HEPUPYIOT TOHATILHBIE
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3BYKHU U IIIYMBbI, UX OCIHIHJLIOTPAMM

U CIIEKTPOB.

Ilpumensimo 1J14 OMYy4ECHUS
OCLIJIJIOTPaMM H CIIEKTPOB 3BYKOB
IIEPCOHAIBHBIN KOMITBIOTEP

C MUKPO(QOHOM MM CMapTHOH

C IPEAyCTaHOBJIEHHBIM IPOrPAMMHBIM
00€eCIIeYeHHEM.

Dopmynuposams TUIOTE3Y O XapaKTepe
OCIIJIJIOTPAaMM U CHIEKTPOB PA3THYHBIX
3BYKOB.

Hccnedosams ocMILIOIPaMMBI

Y CIIEKTPBbI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KUX YaCTOT

U UHmMepnpemupo8ams 3Tu
OCIIMJIJIOTPAMMBI U CTIEKTPBHI.
Onpedensims 1O OCITUILTIOTPaMMaM

U CIIEKTPAM aMIUIUTY/]IbI 3BYKOBBIX
BOJIH, YaCTOTHI KX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIOTHBIE

Y OTHOCHUTEJIbHBIE TOTPEITHOCTH

N3MCPCHHBIX (1)I/ISI/I‘ICCKI/IX BCIINYHH.
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2.5.1. Crosiuve MEXaHUYECKUE

BOJIHBI (JICKITHS)

Crosiuas mexaHnyeckast BOJHa
KaK CyMMa JIBYX BOJIH, Oerynmx

B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie

Y TIPOJIOJIBHBIE CTOSIYME BOJIHBI.
[Tepuon, yactora, CKOPOCTH
pacnpocTpaHeHus U JUIMHA CTOSTUEn
BOJIHBL. ¥Y3JIbl U IIyYHOCTH.
BimsiHue rpanun ontHOMEPHOM
cpeabl Ha PopMHUPOBAHUE CTOSUUX
BOJIH. P€30HATOpBI C OTKPBHITBIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH 1 00EPTOHBI

CTOSIYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumoceasu
MEKTy TPOMKOCTBIO 3ByKa U BUJIOM
OCLMJUIOTPaMMBI; MEKTy BBICOTOU
TOHA (TeMOPOM 3BYyKa) M BUJIOM
CIIEKTpa

Onepuposams noHamusAMuY. CTOSTYAS
BOJIHA, Y3€J1 U TyYHOCTh CTOSTYEN
BOJIHBI, OCHOBHOW TOH M 00EPTOH
CTOSYEN 3ByKOBOU BOJIHBI.

Ymems 0OBACHATH yCHOBUS
00pa30BaHUsI CTOSTYUX 3BYKOBBIX BOJTH
B PA3JIMYHBIX PE30HATOPAX, MPUHLIHI
JEUCTBUS KAMEPTOHA.

3Hams BUBI TPAHUYHBIX YCIOBUH,
dbopMyIy, CBSI3BIBAIOIILYIO YACTOTHI
OCHOBHBIX TOHOB U 00€PTOHOB

C JUIMHOM PE30HATOpPa U CKOPOCTHIO
3BYyKa.

IIpusooums npumepsi 3ByKOBBIX
PE30HATOPOB.

Pewams npocreiimue 3agaun

0 CTOAYHNX 3BYKOBBIX BOJIHAX
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2.5.2 V3yyeHue criekTpa
3ByKa JINHEIHOTO

pe3oHaTopa

(mpakTHKyM)

OCHOBHOI1 TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams noHAMUAMU. OCHOBHOU
TOH U 00EPTOHBI CTOSTYEH BOJIHBI,
TeMOp 3BYyKa, CIIEKTp 3BYKa.

Ymemwv 00BACHATH, Kakas HHGOPMAIIUS
COJIEP/KUTCS CIIEKTPE 3BYKOBOW BOJIHBI,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaQHOBKY.

1Ipusooums npumepsvr TMHEHHBIX
3BYKOBBIX PE30HATOPOB.

IIpumensime 1151 NOTYYEHUS 3BYKOB
CaMOJICJIbHBIN AKYCTUYECKUM PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a JIJIsl TTOJTyYEHHUsI CIIEKTPOB
3BYKOB — MIEPCOHAILHBIA KOMITBIOTEP

C MUKPO(OHOM UM cMapTHOH

C TIPeIyCTaHOBJICHHBIM MTPOTPAMMHBIM
00eCIeYeHHEM.

Dopmyaupoeams TUIOTE3Y O XapaKTEpe
3aBHCHUMOCTEHN 4aCTOThI OCHOBHOTO
TOHA U MEPBOro 00epTOHA 3BYKOBOM
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoums nMHEapru30BaHHbIE TpaduKu
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U IEPBOT0 00epTOHA 3BYKOBOI
BOJIHBI OT BBICOTHI BO3AYIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
MOTPENIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BEJIMYHH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpadMKOB 3aBUCUMOCTEHN (PU3NUECKUX
BEJIUYHH JIPYT OT JIpyTa.
Hccneoosams rpaduiku 3aBUCUMOCTEN
4acTOThl OCHOBHOTO TOHA U NEPBOTO
00epToHa 3ByKOBOW BOJHBI OT BHICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeoensamsb CKOPOCTb 3BYKa B BO3TyXe
1o rpaduKkaM 3aBUCUMOCTEH YaCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJIOA B TPOOUPKE,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCHUTEJBHYIO MOTPEIIHOCTD

WU3MEPECHHON (PU3NUYECKON BEIIMUNHBI
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2.6.1.

N3mepenne nokasarens
IPEITOMIICHUS
IUIOCKONIapAJUIETIbHON

IJIACTUHBI (TPAKTUKYM )

JIyu cBeta. OTpakeHUE CBETA.
3aKOHBI OTPAKEHHUS CBETA.
[Ipenominenue cBera. 3aKOHbBI
npeaoMiIeHus cBeTa. AOCOTIOTHBIN
MOKa3aTellb MPETOMIICHUS.
OTHOCHTENBHBIN TOKA3aTENb

IMPCIIOMJICHHUA

Onepuposams nouamusmu: JIyd CBETa,
OTPAKEHUE CBETA, IIPEJIOMIICHUE CBETA,
a0COJIFOTHBIN U OTHOCUTEIBHBIHN
MOKa3aTelb MPEIOMIICHUSI.

Ymems hopMyaupoBaTh 3aKOHBI
OTPAKEHUS CBETA, 3aKOHBI
IPEJIOMJICHUS CBETa, COOUpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
1Ipusooums npumepvl ONTUIECKUX
SBJICHH, B KOTOPBIX HAOJIFOIAI0TCS
SIBJICHUSI OTPAYKEHUS U PEIIOMIICHUS
CBeTA.

lIpumensamo 3aKOHBI MPEIIOMIICHUS
CBeTA.

Cmpoums X011 Ty4dent

IIPU MIPEJIOMIICHUH CBETA

Ha MTOBEPXHOCTH.

Hccnedosams n3MeHeHNe
HaIpaBJICHUS JTy4a CBETA, NaJal0IIero
Ha OOKOBYIO MOBEPXHOCTh
TIOCKOIApayIEIbHOM TUIACTUHBI,

B 3aBUCUMOCTH OT yTJla IaJACHUSA
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2.6.2 V3mepenwue mokasaress
MPETIOMIICHUS TIPU3MBI
0 MUHIMAJILHOMY yTITy
OTKJIOHEHHMS JTa3€PHOTO

ayda (MpaKTUKyM)

[Ipenomiienue cBeta. 3aKOHBI
peIoMIICHHS CBeTa. AOCOIIOTHBIN
MOKa3aTellb MPEJTOMIICHUS.
OTHOCHUTENBHBIN IT0KA3aTENb
npenomiienus. [lpuzma.

[Ipenomnsromumi yro npu3msl

U UHmMepnpemupo8ams OJTY4YCHHbIE
pE3yJIbTATHL.

Onpedensims MOKa3aTeNb IPEIOMIICHUS
Marepuaia IoCKonapamieabHON
IUTACTUHBI, OLICHUBATh A0COJIFOTHYIO

Y OTHOCUTEIBHYIO MTOTPEIIHOCTD
U3MEPEHHON (PU3NUECKOM BEIMUNHBI.
Hcnonvszoeams na3epHyIO yKa3Ky,
JIMHENKY.

Pewams 3anaun Ha peIOMIIEHUE CBETA
Onepuposamsb NOHAMUAMU:
MpEJIOMIICHHUE CBETa, aOCOJIFOTHBIHN

Y OTHOCHUTEJBHBIN MMOKA3aTEeNb
MPEJIOMIICHUS, TPEJTOMIISIIOIIANA YTOJ
MIPU3MBL.

Ymemwb pacCUMTHIBATH MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN NPU3MOI1, COOMPATH
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
puOOPOB, B KOTOPBIX MPUMEHSIOTCS

IMPCIOMJBIOIIC ITPU3MBI.

84



Ipumenamo 3aKOHBI IPEIIOMIICHUS
CBETA.

Cmpoums X011 JIy4el B TPEYTOJIbHOU
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOU3BOJIBHOTO HAIIPABJICHUS MTaICHUS
Jy4a ¥ B CIy4yae MUHUMAJIBLHOTO yria
OTKJIOHEHHUSI JTyya.

Hccneoosams 3aBUCUMOCTD yTia
OTKJIOHEHHMSI JTy4ya TPEyroJbHON
PaBHOCTOPOHHEN MTPU3MOMN

OT HampaBJICHUs MAJAIOIIETO JTy4a

U UHMepnpemuposams MOTyYEHHbIE
pe3yJIbTaTHI.

Onpedensims 10 TIOTYYEHHOMY
3HAYEHUIO0 MUHUMAJIBHOTO yTJIa
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH IPU3MOI TOKA3aTeNh
IPEJIOMJICHUST MaTepHalia MIPU3MBI,
OLICHHMBATh a0COJIOTHYIO

Y OTHOCUTEJIbHYIO MOTPEIIHOCTD
U3MEpeHHOH (pr3nyeckoit

BCJIMYHMHBI.
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2.7.1.

[Tpumenenue ¢ dexra
MIOJTHOTO BHYTPEHHETO
OTpaKECHUS

B U3MEPEHUSAX (JICKITHS)

1

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yTOJI MOJHOTO

BHYTPCHHCTO OTPAKCHUA

Hcnonvszoeams Ipu3my, Ta3€pHYIO
YKa3Ky, TPaHCIIOPTHP.

Pewams 3anaun 0 NpeOMIIEHUN JTydeil
B IIPU3MaxX

Onepuposams nNOHAMUAMU: TIOJTHOE
BHYTPEHHEE OTPAKEHUE, IPEIEIIBbHBII
yTOJI IIOJTHOTO BHYTPEHHETO
OTpaKEHHS.

Ymems hpopmynupoBath yciaoBue
BO3HHKHOBEHUS II0JTHOTO BHYTPEHHETO
OTpaKEeHHS.

3namob GopMyITy, CBSI3BIBAIOIILYIO YTOJI
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

¢ a0COIOTHBIMU [TOKA3aTESIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUM U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOTIOaeTCs
(mpuMeHseTCs1) SIBIICHUE MTOJTHOTO
BHYTPEHHETO OTPaKEHHUS.

Pewams 3anaun Ha NOJTHOE BHYTPEHHEE

OTpakKeHUe
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2.7.2. W3mepeHue nokasaresns
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
MOJTHOTO BHYTPEHHETO

OTpaXCHUS

(mpakTHKyM)

1

[lonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIN YyTOJ TOJIHOTO

BHYTPCHHCTO OTPAKCHUA

Onepuposams NOHAMUAMU:
pesIoOMJICHUE CBETa, A0COIOTHBIN

Y OTHOCHUTEJIBHBIN MMOKa3aTeNb
IPEIIOMIIEHUS, TPETIOMIISIFOLIUHI YT O
IIPU3MBI, IOJTHOE BHYTPEHHEE
OTpa)kK€HUe, MPEAEIIbHBIN YT OJI IOJIHOTO
BHYTPEHHETO OTPaKCHMUS.

Ymems paccunThIBaTH Yo MOJHOTO
BHYTPEHHET0 OTPa)KE€HUs1, COOUpPATh
JKCIIEPUMEHTAJIBHYIO YCTAHOBKY.
IIpusooums npumepst ONTUIECKUX
puOOpPOB, B KOTOPBIX IPUMEHSIOTCS
IPEJIOMIISIOIIUE TIPU3MBI

Y UCTIOJb3YETCS SBJICHHUE OJIHOTO
BHYTPEHHETO OTPaKEHMUS.

Cmpoumbs X0 Jiyda B TPEYTOJIbHOMN
IpU3MeE C y4€TOM BO3MOKHOI'O TIOJIHOTO
BHYTPEHHETO OTPaXKEHUS JIyyda.
llpumenams 3aKOHBI TPEITOMIICHUS
CBETAa.

Hccneoosams ycnoBus, pyu KOTOPBIX
MO>KHO Ha0JTI0/1aTh TIOJIHOE BHYTPEHHEE

87



2.8.

[IpoBepka popmyisl
TOHKOM JIMH3bI

C IOMOIIBIO METOAa
apajuiakca,
MPUMEHEHHOTO

JJIs1 OIIPCACIICHUS

CoOwupatomiue uH3bl. ToOHKas

nvH3a. PDOKYCHOE PaCCTOSHUE

1 ONTUYECKas CHUJIa TOHKOM JIUH3EI.

3aBUCUMOCTH (POKYCHOTO
pPacCTOsIHUSI TOHKOU cpeprueckon

JIMH3BI OT €€ I'COMCTPUHU

OTpa)K€HUE Jy4a, UIYIIEro
B TPEYTOJIBHOU ITPU3ME

U UHMepNpemuposams MOTyYECHHBIC
pE3yJIbTaTHI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaia MpU3Mbl 10 U3MEPEHHBIM
napameTpam, IMpu KOTOPHIX HAYMHAET
Ha0JII0JaThCs MOJIHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENTHOCTh U3MEPEHHOM (HU3HIECKOM
BEJIMUMHBI.

Hcnonvzoeams IpU3My, JTa3€PHYIO
YKa3Ky, TUHEUKY.

Pewams 3ana4n 0 MOJHOM BHYTPEHHEM
OTPaXXCHHHU JIy4eH B PU3MaX
Onepuposams nOHAMUAMU: JTUH3A,
TOHKas JIMH3a, COOMparoias JIMH3a,
rJilaBHas ¥ T0OOYHas ONTUYECKas OCh,
doxyc, PoxycHOE paccTosHUE,
dbokasbHas MIOCKOCTh, ONTHYECKAs

Ccujia, IornepeIHoC yBCINMICHNUC,
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MTOJIOKCHHUSI
U300paKECHHS

(IpaKTUKyM)

Y OTHOCUTEJIBHOTO IOKA3aTelIs
npesnomiieHnst. Dopmyia TOHKON
JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE

nuH30M. [Tapamtakc

napasiakc.

Ymemsv 00BACHIATH CyITHOCTb
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOTO pacCTOSIHHSI TOHKOM
cheprudecKoit TMH3HI OT €€ TEOMETPHH
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
IKCIIEPUMEHTAIILHYIO YCTAHOBKY.
IIpusooums npumepsi apajiakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMPAFOIIIHE JINH3HI.
Ipumenamos GopmMyny TOHKOH JTHH3BI.
Cmpoums X0 pa3InUHbIX JTy4yen

B TOHKOM cOoOMparoiiei JnH3e.
Hccnedosamsb BO3MOXKHOCTD
npuMeHeHus dPeKTa napamiakca
JUTSI OTIPEACIICHUS TIOJI0KEHUS
n300paXeHus UICTOYHHKA CBETA

C MaJIol CBETUMOCTBIO, TIOJTYYEHHOTO

C MOMOIIIbIO COOUPAIOIIIEH JTNH3BI
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2.9.

N3mepenue pokycHOro
pacCTOSHHS

pacCenBaroOIIEeH JIMH3bI

(IpakTUKyM)

PacceuBaromue JMH3bIL.

Tonkas nmun3a. DokycHOE
pPacCTOSTHUE U ONITUYECKasl CUia
TOHKOM JINH3bI. DOopMyJ1a TOHKOU
JIMH3BI.

Xox my4da, TpOLIEIIIEero JUH3Y
I10/] POU3BOJIBHBIM YIJIOM

K €€ I'JTAaBHOU ONTUYECKOU OCH.

U UHmMepnpemupo8ams MOTyYCHHBIC
pe3yabTaThl.

Onpeoensams HOKYCHOE paCCTOSHUE
cobuparoiei TMH3bl Ha OCHOBaHUU
pEe3yJbTAaTOB SKCIIEPUMEHTOB

10 HaOJIOJICHHUIO Mapajuiakca
U300paKEHUS TOUEYHOTO UICTOYHUKA
CBETa, OIICHUBATh A0COJIOTHYIO

Y OTHOCUTEIBHYIO MOTPEIIHOCTh
U3MEPEHHOMN (PU3NUECKON BEIMUNHBI.
Hcnonvzoeams cOOUPAIOILYIO TUH3Y,
ONTHUYECKYIO CKAMBIO.

Pewams 3anaum Ha TOHKHE
cOOMpAroIIUe JINH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKasl JIWH3a, paccerBarolas JIMH3a,
MHUMBIN UICTOYHUK CBETa, MHIMOC
U300paKeHHeE.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3BI, COOMPATh IKCIIEPUMEHTAIBHYIO

YCTAaHOBKY, IIOJIY4AaTb I[GI\/'ICTBI/ITGJIBHOG
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[TocTpoeHne M300pakeHHUl TOUKH
U OTpE3Ka NPSIMON B COOMPAIOIINX
U pacCeUBAIOIIUX JUH3aX

U UX CUCTEMaAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
MyTEM CO3JIaHHsI C TTIOMOIIIbIO
cobuparomiei TMH3bl MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBaroIIKe JTUH3bI U CUCTEMBI JINH3.
Ipumensmos HGopMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoumbs X0 pa3InYHbIX JTy4Yen

B TOHKOM PacCEMBAIOLLIEH JIUH3E,
n300paXeHrue TOUKHU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEeMaXx.

Hccneoosams xop ydeit

Yyepe3 pacCenBaIOILyIO JIMH3Y,

a TaKXKe B CUCTEME, COCTOSIICH

13 coOMparoIel U paccenBarOIICH JTUH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIOJIOKEHUU U UHIMEPNPEMUPOBATND
MOJTyYEHHBIE PE3YIIbTATHI.

Onpeoenamsb GOKYCHOE pacCTOSIHUE
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2.10 Omnpenenenue AJIUHBI
BOJIHBI JIA3€PHOTO
U3ITyYEHUS C TTIOMOIIIBIO
cxeMsl FOnra

(mpakTHKyM)

Nurepdepenuus ceera.
KorepeHTHBIC HCTOUYHUKH.
VcinoBusa HaOIIOIEHUS
MaKCHMyMOB U MUHUMYMOB

B UHTEp(PEPEHLIMOHHOM KapTUHE

OT ABYX KOI'CPCHTHBIX HCTOYHUKOB.

paccenBarolIei INH3bl HA OCHOBAHUU
pEe3yJbTAaTOB 3KCIIEPUMEHTOB T10:

1) HAOIIOCHUIO ACHCTBUTEIHLHOTO
U300paKEHHUSI, TaBAEMOIO
paccenBaroIei TUH30M;

2) HaOJIFOICHUIO PACXOSIIETOCS
CBETOBOTO Iy4Ka, 00pa30BaHHOTO
pacceuBarollei JTMH30M; OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
[OTPEIIHOCTh U3MEPEHHOM (PU3HUECKOM
BEJIMYUMHBI.

Hcnonvzosams coOUParoIIyIo

Y PACCEUBAIOIIIYO JIMH3Y, ONITUYECKYIO
CKaMBIO.

Pewams 3anaum Ha TOHKHUE
paccenBaroIINe JIMH3BI

Onepuposams NOHAMUAMU.
uHTephEepeHIIHs, UHTEPPEPESHITMOHHAS
KapTUHA, KOTEPEHTHBIC UCTOYHUKH,
UHTEpPEPEHIIMOHHAS CXeMa, CXemMa
IOnra.

Ymempw 3anuceIBaTh yCI0BUs
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[IprmMepsbl KJIacCUYECKUX

MHTEPPEPEHIUOHHBIX CXEM

HAOJIIOIEHNS] MAKCUMYMOB

Y MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHHUKOB, COOUpATh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY.
IIpuooumys npumepsl TPUPOTHBIX
SIBJICHUW U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOII01aeTCs
(mpuMeHseTCs) SIBJICHUE
uHTepPepeHITun.

IIpumensime yCinoBUs HAOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEP(PEPEHIIMOHHON KapTUHE.
Cmpoumb X0 «JIy4ei» U MOKA3bIBaTh
Ha HEW pa3HOCThb Xo/4a

B uHTEep(depeHmonHoi cxeme FOnra.
Dopmyaupoeams TUIIOTE3Y O BUJIE
UHTEep(HEePEHIIMOHHON KapTUHBI

IPU PA3TUYHBIX T€OMETPUUECKUX
napamerpax cxembl FOHra.

Hccneoosams naTEpHEPEHIIMOHHYIO
KapTUHY TIPU HAOTIOCHUH
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Hroro no pazgeny

Pa3znen 3. KBanroBas ¢pusuka.

3.1

N3yuenue criekrpa
CBETA Pa3IUYHBIX
HMCTOYHHUKOB

C TIOMOIIBIO
IUPPaKIMOHHOM

peneTku (MIPaKTUKYM )

19

Hudpakuus cera.
JudpakunonHas pemerka.
VcnoBue HaO IO IeHUS TTIaBHBIX
MaKCHUMYMOB TP TTaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKITMOHHYIO PEIIETKY.

UHTEP(EPEHIINH C TOMOIIBIO CXEMBbI
FOura u unmepnpemuposams
MOJTy4YEHHBIEC PE3YIbTATHI.

Onpeoensme IMHY BOJIHBI CBETA

10 pe3yJibTaTaM HaOJI0ICHUS
UHTEP(HEPEHIIMOHHON KapTUHBI

¢ noMoIIpio cxeMbl FOHra, olieHUBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
HOTPELIHOCTb U3MEPEHHOM (PU3NYECKOM
BEJIMYMHBI.

Hcnonvzoeams Na3epHYIO YKa3Ky,
pYJIETKY, a Takxke (Posbry, OyiaBku

U HUTKY JUIs1 peanu3anuu cxemsl FOHra.
Pewams 3a1aun Ha IBYXBOJIIHOBYIO
UHTEpPEPEHIUIO

Onepuposams NOHAMUAMU:
mudpakius, TupaKkImoHHAas pelIeTka,
(OTOH, ypOBEHb SHEPTUU aTOMA,
U3Ty4YeHHUE U MOTJIoIeHre POTOHA,
CHEKTP U3JIy4YEHUsI, CIEKTPOCKOTI.

Ymemw 3anucpIBaTh yCI0BUSA
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N3nyyeHne u noriaomeHne
(hOTOHOB IpH Mepexo/ie aTomMa
C OHOTO YPOBHS DHEPIUU

Ha Apyrou. Buapl CrieKTpoB.

Cnekrpockon

HaOJII0ICHU TJIABHBIX TU(PAKIIUOHHBIX
MaKCUMYMOB IIpY NIaJICHUU
MOHOXPOMATHYECKOI'O CBETA

Ha AUPPaKIMOHHYIO PELIETKY, YCIOBUS
U3TYYEHUS U MOTJIOMEHUS (POTOHOB
IIPU [IEPEXO0JI€ aTOMa C OJHOTO YPOBHS
SHEPIruU Ha JPYroi, coonpathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY.
IIpusooums npumepsi TUHEHYATHIX,
M0JIOCATBIX U CIUIOUIHBIX CIIEKTPOB
U3ITyYEHHUs], TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX IPUMEHSIOTCA U3ITyYCHUS
C pa3JIMYHBIMU BUJAMU CIIEKTPOB.
Ipumenamo ycnoBus HaOIIOACHUS
IJIaBHBIX JU(PPAKIIMOHHBIX
MaKCUMYMOB IIpY NaJ€HUU
MOHOXPOMAaTHYECKOTO CBETA

Ha JU(GPAKIUOHHYIO PEUIETKY.
Cmpoumbs X011 «JIyqei»

IPY UX HOPMAJILHOM IaJICHUN

Ha TU(PAKIHOHHYIO PELIETKY

Y TTIOKa3bIBaTh HA HEW Pa3HOCTh XOJA.

Dopmynuposams TUTIOTE3Y O BUAE
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CHEKTPOB U3JIyUYEHHUS HICTOYHUKOB CBETA
Pa3HON PUPOJIBI.

Hccneoosams ONTUYECKHUE CIIEKTPHI
U3Ty4YEHUsI UCTOYHUKOB CBETA Pa3HON
OPUPOABL U UHMEPRPEMUPOBANb
NOJIyYEHHBIE PE3YJIbTATHI.
Onpedensime IIVHBI BOJH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHHUKOB

0 pe3yJibTaTaM HaOJI0ICHUS

TG PaKIIMOHHON KapTHHBI,

naBaeMoi JudpaKkIMOHHOMN PEIIETKOM,
OLICHUBATh A0COJIOTHYIO

Y OTHOCHUTEJIbHYIO OTPEIIHOCTb
U3MEpPEHHOMN (U3HUeCKOn

BEJIMYMHBI.

Hcnonvzosams nudpakiuOHHYIO
peueTky, (oHaph ¢ JaMIOn
HaKaJIMBaHMS, CBETOIMOIHBIN (hOHAPB,
razopaspsaHyIo Jlamny, nuadparmy,
MEpPHYIO JICHTY.

Pewams 3anaum 0 manenuu ceera
Pa3IMYHOr0 CIEKTPATBHOTO COCTaBa
Ha IU(PaKINOHHYIO PEIIETKY
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3.2,

HUccaenoBanue
3aBUCHUMOCTH
MHTEHCUBHOCTHU
CBEUEHHS CBETOAHNOIA
OT CHJIBI IPOTEKAIOIIIETO
yepes Hero Toka

(TIpaKTUKyM)

CBeTomo1, ”THTCHCUBHOCTD

n3iy4yeHust, GOTOH, AIEKTPOH

Onepuposams NOHAMUAMU. CBETOTUOI,
p-N-TIepexo/1, 3JICKTPOH, JbIpKa, (DOTOH,
WHTEHCUBHOCTD U3JTyYCHHS.

Ymemsb OOBSICHATD B YIPOIIIEHHOM BHJIC
IPUHITAI JICHCTBHS CBETOIHO/A,
coOMpaTh IKCIEPUMEHTATBHYO
YCTaHOBKY.

IIpueooums npumepvl TPUMECHEHUS
CBETOJINOIOB B OBITY U B TEXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBHCUMOCTH HHTEHCUBHOCTHU
U3JIYYCHUS CBETOAMO/Ia OT CHUJIBI
IIPOTEKAOIIETO Yepe3 HETO TOKA.
Hccneoosams 3aBUCUMOCTD
WHTCHCHUBHOCTH M3TyUYCHHS CBETOIMO 1A
OT CHUJIBI ITPOTEKAFOIIETO Yepe3 HEero
TOKA U UHMEPNPEemUpos8ans
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums TpaduK 3aBUCUMOCTU
WHTEHCUBHOCTH U3TYYEHUS CBETONO 1A
OT CHJIBI IPOTEKAFOIIETO YePe3 HETO

TOKa (C y4eTOM aOCOIOTHBIX
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3.3.

Habmonenue
U30UpaATEIBHOCTH
BHYTPEHHETO
dotorddexra k qymHE
BOJTHBI CBETA

(mpaKkTHKyM)

CBeToM0J, ”THTEHCUBHOCTh
U3JIy4eHUs, (POTOH, AIEKTPOH.
DHeprusi 1 UMNyJbC (HOoTOHA.
doT03¢heKT. 3aKOHBI
doToaddekra. YpaBHeHHE
OitHmTeitHa 17151 potorpdekra.

«Kpacnas rpanuna» ¢potosddexra

IOTPEIIHOCTEN U3MEPSIEMBIX
(GuU3NYECKUX BETNYHH).

IIpumensimo nipaBUIa TOCTPOCHUS
rpadukoB 3aBUCUMOCTEN (PU3UIECKIX
BEJIMYMH JIPYT OT JIpyra.

Onpeodensamp XapakTep 3aBUCUMOCTU
MHTEHCUBHOCTH U3JTyYEHUS CBETOINO0/1A
OT CHJIBI IPOTEKAIOLIETO YEPE3 HETO
TOKa.

Hcnonvzoeams CBETOINO, JIIOKCMETP
(u cMapThOH C TATIYNKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
NUTaHus (MM MICTOYHUK TTOCTOSTHHOTO
HaNpsDKEHUs!, peocTaT U MyJIbTUMETD)
Onepuposams NOHAMUAMU: CBETOTUO,
p-N-Tiepexo/1, MIEKTPOH, IbIpKa, POTOH,
WHTCHCUBHOCTH U3JTyUCHHUS,

dboTorh ekt (BHEIIHUI U BHYTPEHHHI ),
(OTOTOK, «KpacHasi FpaHULIA»
dboTtordpdekra.

Ymemv 0OBACHATH B yIIPOIIEHHOM BUIE

IIPUHLIAI JEUCTBUSA CBETOAMO/A,
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dopmynupoBath 3aKoHbI HoTOAD(DEKTa,
3anuChIBaTh ypaBHEHUE DUHIITEHA
s hotoaddexra u popmyny

JUTS «KpacHOU rpaHuiibl Gporodddexra,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1pugooums npumeps MPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
Ilpumensams 3akonbl PotodrPdekra,
ypaBHEHHE DUHILITEHHA

st hororddexra, hopmyny

JUTSL «kKpacHOM rpaHuIlbny Gorodddexra.
Dopmynuposams TUNIOTEY

00 yCITOBUSIX BOSHUKHOBEHUS
BHyTpeHHero (oTodddexTa

IIpU TaJICHUU Ha CBETOAMOJ] CBETOBBIX
BOJIH Pa3HOU JIJIVHBL.

Hccneoosams siBneHre BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
M3Y4YMB 3aBUCUMOCTb CHIIBI (JOTOTOKA

B OCBELI[AEMOM CBETOAMO/IE

OT HAIIPpsODKCHUSA Ha APYTI'OM CBETOAMUOIL,
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BBITIOJTHSIIOIIEM POJIb ICTOYHUKA CBETA
U UHmMepnpemupo8ams MOITy4YCHHbIE
PE3YJIbTaTHI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
($hOTOTOKA B OCBEIIAEMOM CBETOAMO/IE
(TOK BO3HUKAET TOJBKO IIPU OCBEILICHUU
€ro CBETOJAMOJIOM C JUIMHOM BOJIHBI,
MEHBIIIEW WIM PaBHOW JJINHE BOJIHBI,
Ha KOTOPYIO pACCYUTaH OCBEIIAEMbIN
CBETOHOT).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
1IBETOB (KpacHbI€, 3€JICHbIC U CUHHUE),
71a00paTOPHBIM OJIOK MUTAHUS,
MYJIBETUMETD.

Pewams 3anaun Ha poTorddexT

Hroro no paszneny 3)
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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