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ITOSICHUTEJ/IBHASA 3AIIMCKA

Hacrosiasi pabouasi mporpaMmma Kypca TeXHOJIOTHYeCKO# HarpaBieHHOCTH «KomrmbroTepHoe
MoZiemMpoBaHre (M3MUeCKHX TPOLIeCCOB» pa3paboTaHa B COOTBETCTBUM C TpeOOBaHHUSMHU
(eznepanbHOrO rocyjapCTBEHHOTO 0Opa3oBaTe/bHOTO CTaHZApTa CpeiHero o0iero obpa3oBaHUS
(manee — ®T'OC COO) u HampaB/eHa Ha OpraHU3al[|i0 00yUeHUs B TeXHOJIOTHUECKOM Tmpodusie B
COOTBeTCTBUM C TpeboBaHUsIMU (e/lepanbHOIl 0Opa3oBaTeNbHOM TpOrpaMMbl CpejiHero obirero
obpazoBanus (©OIT COO).

Peanu3ariusi mporpaMmbl MOXKET CO/IeHiCTBOBATh JOCTH)KEHUIO 00YJaroMMUCS TJITAHUPYeMbIX
pe3ynbratoB ocBoeHusi ®OIT COO, pa3sBUTHIO JMYHOCTH OOYyYarOUUXCs, (HOPMHUPOBAHUIO U
V/IOB/IETBOPEHUIO WX COLIMaZbHO 3HAauMMbIX MWHTEPecOB U TIOTpeOHOCTel, caMmopeanv3aluu
o0yyJaroImyxcsi uepe3 yuactvde B NPOEKTHOU JesiTe/lbHOCTH. [Iporpamma Kypca «KomrmbroTepHoe
MoZie/ipoBaHre (U3MUYeCKHUX TIPOLIeCCOB» TIpeiHa3HaueHa /i peanusauyd B 11 kijacce u
HarpaB/ieHa Ha [JOCTH)KeHHe COOTBETCTBYIOIIMX pe3y/bTaToB, CPOPMY/IMPOBaHHbIX B (pefjepanbHOM
paboueii mporpamme 10 yuebHOMy Tmipeamery «®Pusnka» u «VHpopmaTuKa» (yriayOJieHHbIH
ypoBeHb). IIpy u3yueHun ¢pu3nku ¥ WHPOPMATHKK Ha YIayO/JeHHOM ypPOBHE peau3arus 3TUX
NIPUHLMIOB 0a3upyeTcsi Ha WCII0/Ib30BaHUM CaMOCTOSITe/TbHOTO Y4YeHWYeCKOro 3KCTiepUMEeHTa,
BK/TFOUAOIL[ETO, B TOM umcje, paboTbl ¢u3mueckoro mnpaktukyma. [Ipu stom mog paboramu
MpaKTHKyMa MOHKMMaeTCsi CaMOCTOsITe/IbHOe MCC/ie/JoBaHre, KOTOPOe TPOBOZUTCS TI0 PYKOBO/ICTBY
CBepHyTOro, 00001jeHHOr0 Buja 0e3 ToIIaroBod WHCTPYKUMH. B pe3ysbrare obecreunBaeTcs
OBJIaJleHre 00YyYaroLMMUCs YMEeHUsIMU TIPOBOJUTD TPsiMble U KOCBEHHbIe W3MepeHusi, UCC/e/[0BaTh
B3aMMHble 3aBUCUMOCTU JBYX (PM3MUYECKMX BEJWYMH U OCYIIeCTB/IATh TOCTAaHOBKY OMNbBITOB IIO
TIPOBEpPKe TIpe/JIO’KeHHBIX TUIOoTe3. Bce 3TO crioco6CTBYeT AOCTWKEHUIO OFHOM W3 OCHOBHBIX
1esield n3yueHus: GU3UKN ¥ MHPOPMATHUKY Ha yPOBHE cpesiHero o01ero o6pa3oBaHust — OB/IaZeHHUIO
00yyYarIUMUCS MeTOJaMU CaMOCTOSITE/IbHOTO TUIAHUPOBAHUSI M TIPOBeZleHHs]  (U3NUeCcKUX
5KCMIepUMEHTOB, aHajvM3a MW WHTeprpeTayuu HH(GOpMalUY, OIpeJe/ieHusl [JOCTOBEepPHOCTH
TIOJTyYeHHOTO pe3y/ibTara.

AKTya/IbHOCTb peaju3aliiy J[IaHHOW TNpOrpaMMbl OrpefiensieTcss TeM, 4YTO ee OCBOeHHe
T103BOJIsieT 00yyaroMMCsl Ha TIPaKTHKe 03HAKOMHUTBCS C Pa3/MYHbIMU (PU3UUECKHUMU SIBJIEHUSIMHU,
JKCITIEPUMEHTA/IbHO M3YYWTh pa3/iuuHble (r3ndyeckue 3aKOHOMEPHOCTH, YIIyOuUTb CBOU
TeopeTUyeckKre 3HaHHUS, Pa3BUThb HMeloIMecss W TIpUoOpecTH HOBble TpaKTHUeCKWe yMeHUs U
HaBBIKM B 00/1aCTH TUIAHWPOBAHWs, IIOJTOTOBKYM, TIPOBEJIEHUs, aHaId3a W HHTepIpeTaLun
¢usnyeckoro skcriepuMeHTa. [lporpamma [Jjaer o0OydarolMMCs BO3MOKHOCTh TPHUOOpeCcTH
NpakTUUeCcKud ombIT paboTel C s1abopaTopHbIM 000pYZOBaHKEM, OB/IAZeTh KOHKDETHBIMHU
npreMaMM ~ MCC/ie/loBaTeNbCKON  ZIeTe/IbHOCTH — HauyMHarolero  ¢u3uKa-3KCriepyuMeHTaTopa,
c(opMHUpOBaTh HABBIKM OLIEHKH IOTPELIHOCTeN pe3y/bTaTOB M3MepeHMs! (M3WYeCKUX BeTUUMH.
Peanu3ariusi IporpaMMbl CO3/jaeT yCI0BUs AJisi (GOpMUPOBaHUs Y 00yUaroIuxcsi HecTaHAapTHOTO
KPeaTHBHOTI'O MBIIJIEHNs], COIeHCTBYeT Pa3BUTUIO MHVBUAYaTbHOCTH CY>XJeHUH, (hOpMUPOBaHUIO
KyJIbTYpbl 000CHOBaHHUSI COOCTBEHHOTO MHEHUsI U CBOOO/bl ero BbIpakeHusi. [IporpamMma moxket
ObITh BoCTpeOOBaHa 00YyUarOIMMUCS, KOTOPble MMEIOT WHTEepPeC W MOTHBALUIO K YTyO/IeHHOMY
M3yueHUr0 GU3MKK U MHPOPMATHKH, TOTOBSATCS K yUaCTUIO B OJTMMITHAZAaX IIKOJIbHUKOB TI0 (pU3MKe
u UH(opMaTHKe, B paMKax KOTOPBIX IpelyCMOTpeH MpakThuueckuii Typ. [Iporpamma npeciesyet He
TOJILKO 0Opa3oBaTe/ibHble, HO W BOCIMTaTe/bHbIe L€/, TIOCKOMbKY COOTBETCTBYET W/iee
5K0JIOTM3aLU1 1 1jlee TIPYK/IaIHOW HanpaB/eHHOCTH, KOTOphle, B UMC/Ie APYTUX WJei, TI0I0XKeHbI B
OCHOBY Kypca (M3uKU U MHPOPMaTHKH, u3yuaeMoro Ha ctyneHd COOQO.

BapuaHTh! peanusanuu nporpaMMbl U (QOpPMbI TIPOBe/leHUs 3aHATUN Peanusariyist mporpaMmbl
TIpe/iroJiaraeT CoueTaHWe Pa3/MUHBIX (JOPM TPYIIIOBOM PaboThl (C/yllaHWe JIeKIUH, JUCKYCCHS,
MOHTa)X KCIIepUMeHTabHbIX YCTaHOBOK, NpOBeJieHNe (hHM3nUYeCKUX U3MepeHUi 1o/, pyKOBOZCTBOM
Tiperio/iaBaTesisi) U WHAWBUAYaJbHOW pabOThl (BBIMOJIHEHHE CAMOCTOSITeNbHBIX paboT U pabot
TpakTHKyMa, 00paboTKa 1 MHTepIIpeTanys pe3y/ibTaToB (pr3ndyeckKrux n3MepeHui). Vicrmons3oBanue
Takux (opM paboThl TOMOTaeT pa3BUBaTh Y 00YyJaroLUXCsl, C O[HOW CTOPOHbBI, HABBIKW BOCIIPUSITHS
HOBOM MH(OpMaLMu NpY pa3lWyHbIX (PopMax ee MofauM, a C JPYyroil CTOPOHbI — AKTUBHOCT,
CaMOCTOSITeJIbHOCTh M TBOpYECKOe Hayaso. B 1jesom peanu3aivsi JAaHHOW MpOrpaMMbl JI0JDKHA



TIOJIO>KUTETbHO CKa3bIBaThCS KaK Ha aKTya/M3al[iyl 3HaHWM, YMEHWH U HaBBIKOB O00YYarOLMXCS B
pamMKax HX MpeAnpodeccuoHanbHOM TEXHOJIOTUYeCKOW (MH)XeHepHOW) MOJTrOTOBKM, TaK U Ha
COLMaIbHOM ()OPMHPOBAHMH JIMUHOCTH 00YYArOIIUXCSL.

[TporpamMMa Kypca paccuurTaHa Ha 68 yacoB, B paMKax KOTOPbIX IPeAyCMOTpPEeHbI Takue (POpPMbI
paboT, Kak JIeKI[UH, CAMOCTOsITe/TbHbIe PAabOThl ¥ pabOThI TIPAaKTUKyMa. B Xo/ie caMOCTOSITeNTbHBIX
pabot obyuaroriyecs: Mo, KOHTPoJieM TIpero/iaBaTessi 3aKperIsiioT HOBble 3HaHUs, 0TPabaThIBAIOT
orpeZie/ieHHble YMEHHSI M HaBbIKA. PaboThl TpakTHMKyMa I10/Ipa3yMeBalOT CaMOCTOSITe/TbHOe
peliieHre 00yYarOIIMMUCS SKCIIepUMeHTabHbIX (U3MUecKux 3ajau. TemMaTrka paboT MpakTHKyMa
Y TIOPSAJIOK UX CJIe/J0OBaHKMsl COOTBETCTBYIOT CTPYKTYpe TeMaTHUeCKOro MjaHUpoBaHus (efepanbHOM
paboueii mporpamMmbl 10 ydyeGHOMY rmipeameTy «®Pusvka» u «MHpopmaruka» (yriayOseHHbIHM
ypoBeHb). [IporpaMmMa paccuvTaHa Ha peanu3alyio B TeueHue roga obyuenus B 11 kmacce mpu
TIPOBE/IEHUM 3aHATHUN OJJMH pa3 B Hefento 00beMOM 2 uaca Kaxzjoe. Ilo yCMOTpeHUMIO yuuTers
TIOPSIZIOK CJIe/IOBAHUS 3aHSATHI MOXKeT OBbITh M3MeHeH, a HeKOTOpbIe MOTYT ObITh MCK/TFOUeHbI. Psif
paboT mMpakTHMKyMa (Ha yCMOTpeHue yuuTesisi) MOKeT ObITh 3aZlaH O0ydJaroluMcs Ha JOM [ifIs
CaMOCTOSITEJIBHOTO BBITIOJIHEHHUST C TIOC/EeYIOIIMM KOHTPOTeM U OOCY)K[eHHeM TI0TyueHHBIX
pe3y/IbTaToB.

B3auMocBs3b ¢ denepanbHO paboueit mporpaMMol BocruTaHus [IporpamMma pa3paboTaHa C
yueToM peKoMeHJauui (enepanbHOM paboueil mMporpaMMbl BOCMUTaHMs. B dYacTHOCTH, OHa
YUUTBIBAET TICHXO0JIOTO-TIefarorndeckie 0COOeHHOCTH COOTBETCTBYHOL[EM BO3PaCTHOW KaTeropuu
oOyuaromuxcsi. IIporpaMMa COOTBETCTBYeT TakKUM 1ieJiiM BOCIUTAHUS OOyvaroIyxcs, Kak
pas3BUTHeE JIMYHOCTH, CO3JjaHHe YCI0BUH //Is1 caMOooMpe/ie/ieH!sl U COLaIn3aLiiu.

[Tporpamma coiefiCTByeT pellieHHI0 CIeYIOLINX 3a/lau BOCITUTAHHUS 00yUarOLUXCsi:

» YyCBOEHWE 3HAaHWM, HOPM, [JYXOBHO-HPABCTBEHHBIX I1[€HHOCTEW, TPAAWIUM, KOTOpbIe

BbIpaboTasno poccuiickoe ob111eCcTBo;

» (opmHupoBaHUe U pa3BUTHE TMYHOCTHBIX OTHOLIEHHH K TUM HOpPMaM, [IeHHOCTSIM;

» nmnpuoOpeTeHWe  COOTBETCTBYIOI|Er0  STUM  HOpPMaM,  LIEHHOCTSIM,  TpaAULIUsM
COLIMOKY/IbTYPDHOTO ~OTIbITa TIOBE/IeHWs, OOIeHHs, MEKIMYHOCTHBIX U  COLIMAIBbHBIX
OTHOLIIeHUH, PUMeHeHUs ToJTyueHHbIX 3HaHUM;

» [OCTIKeHHe JIMUHOCTHBIX pe3y/IbTaTOB OCBOeHHs 00Ieo0pa3oBaTe/ibHOM MPOrpaMMBbl 110
¢u3uke B cootBeTcTBUU ¢ PI'OC COO.

[TporpamMma cOOTBETCTBYeT CJle/IyIOIIMM OCHOBHBIM HarpaB/ieHUsIM BOCITUTAHUSI.

1) TpyznoBoe BocMTaHMe — BOCIHUTaHWE yBaKeHUS K TPYZAY, TPYJALIMMCS, pe3yibTataM Tpyza
(cBoero u [Jpyrux /rwojeil), OpyeHTalMss Ha TPYAOBYIO [esiTeJIbHOCThb, MOJyueHue Mpodeccud,
JIMYHOCTHOE CaMOBBbIpa)KeHHWe B TIPOAYKTHUBHOM, HPaBCTBEHHO [OCTOMHOM TpYyZe B POCCHUHCKOM
oO1ecTBe, [OCTH)KEHWE BBIJAIOLIUXCS Pe3yJbTaTOB B TMPO(GEeCCHOHANBHON —JesTebHOCTH.
LleneBbIMM OpHEHTHpAMM SIBJISIIOTCS: (POPMUPOBaHME OCO3HAHHOM TOTOBHOCTH K [OJyYEHHUIO
npodeccroHabHOTO 00pa30BaHUs, HEITPEePLIBHOMY 00pa30BaHMIO B TeUeHHe >KM3HU KaK yCIOBHIO
yCrelHoW TmpodeccuoHa/ibHOM U OOII[eCTBeHHOW /leITe/TbHOCTH; TIOHMMaHHe Crelu(pUuKu
camoobpa3oBaHus u ripo¢eccoHaNIbHON CaMOMO/TOTOBKH B MH(POPMaLIMOHHOM
BBICOKOTEXHOJIOTHYECKOM 0011[eCTBe, TOTOBHOCTH YUUTLCS U TPYJUThCS B COBPEMEHHOM 0011[eCTBe;
OPUEHTHPOBAaHHOCTh Ha OCO3HAHHBIN BBIOOP Ceprl MpodecCHoHaTbHOU TPYI0BOH /1eSITeTbHOCTH B
POCCHICKOM 0OII[ecTBe C Y4YeTOM JIMUHBIX >XM3HEHHBIX [7IaHOB, TIOTpeOHOCTel CBoel ceMbH,
ob1ecTBa.

2) DKOJIOTMYeCcKOe BOCIMTaHWE — (POPMHUPOBaHME 3KOJIOTMUECKOM KYy/IbTYpbl, OTBETCTBEHHOTO,
OepeXXHOr0 OTHOILEHUsI K TIPUPO/ie, OKPY’Kalolllel cpefie Ha OCHOBE POCCHMCKWX TPAJHULIMOHHBIX
JYXOBHBIX 1|€HHOCTEM, HaBBbIKOB OXpaHbl, 3alllMThl, BOCCTAHOBJIEHUS] TIPUPOJbI, OKpY’Karoleh
cpezpl. lleneBbIM OpPHEHTHPOM SIBJISIETCSI OCO3HaHWE HeOOXOJUMOCTH TIPUMEHEeHHsl 3HaHUs
eCTeCTBeHHBIX U COLMa/IbHBIX HAyK [ pa3yMHOro, Oepe>X/TMBOro MpUPO/OII0/Ib30BaHUsl B OBITY,
0011[eCTBEHHOM MTPOCTPAHCTBE.

3) LleHHOCTH HayyHOTO TIO3HAHUS — BOCTIUTAaHUe CTPeMJIeHUs K M03HaHWI0 cebsi U APYTuX Jitojie,
TIPUPO/IbI ¥ 001I1eCTBa, K MOJyYeHUIO 3HaHUM, KaUeCTBEHHOT0 00pa30BaHMs C yYeTOM JTMYHOCTHBIX
WHTepecoB U 00111eCTBeHHBIX MTOTPeOHOCTe.



IlenieBbIMH OpHeHTHPAMU AB/IAITCS:

> (opMHUpOBaHMe [lesiTeIbHO BBIPA)KEHHOTO T103HABaTebHOTO HHTepeca B 00JacTH
(bU3MKU C yIeTOM CBOMX MHTEPECOB, CTIOCOOHOCTEH, OCTYKEHHIA;
> ToJlyuyeHye Tpe/CTaB/lIeHu O COBPEMEHHOW HayuHOU KapTMHE MHpa, O JOCTH)KEeHHUSIX

HAayKd M TEeXHWKU, O 3HAUEHHH HAYKU B JKU3HU POCCUHCKOrO 0OIjecTBa, 00ECIeueHUH ero
0e3011acHOCTH;

> npuobpeTeHHe HABBIKOB KPUTHUECKOTO MBIIUIEHHS, OTpeJe/eHuss JIO0CTOBEPHOM
HayuyHOU MH(OPMAaLIMY ¥ KPUTUKU aHTUHAYUYHBIX TIpe/|CTaBIeHNH;
> pa3BUTHE W TIpPUMEHEHWe HABBIKOB HAaOJIIO[ieHNs], HAKOIUIEHUSI W CUCTeMaTHh3aluu

(haKTOB, OCMBIC/IEHUSI OMbITa B E€CTECTBEHHO-HAayuyHOW 00/1aCTW TO3HAHMs, WCC/Ie[0BaTeIbCKOM
JesITeTbHOCTH.

OcobenHocTH paboThI yunTe/Isl 10 MPOrpamMMme.

[Tpu peanu3any JAHHOM MPOrPaMMBbI 3ajiaua YUUTessl COCTOUT B TOM, UTOOBI CO3/]aTh YCJIOBUSI TSI
yCBOEHUs] 00yuaroIMMHUCS HOBBIX 3HAHWM, NMPUOOpPETeHHs] UMK HOBBIX YMEHUH U 3aKperuieHus
HaBBIKOB, HEOOXOJUMBIX /i1 TIPOBe/IeHUS] (DM3NUECKUX SKCIIEPUMEHTOB M aHajM3a IOJTyuYeHHbBIX
pe3y/bTaTOB Ha KoMIibloTepe. [Ijisi pellleHMsi 3TOM 3aJaud HeoOXOJUMO Haluuhe B KaOuWHeTe
¢bu3uku 000pyZOBaHUs, KOMIUIEKTYIOIUX M DPACXOAHBIX MaTepuasioB, TPeOyrImuxcs s
MIPOBE/IEHUS] CaMOCTOSTENIbHBIX paboT W paboT mpakTHKyma. IlepeueHb TipejjiaraeMbix paboT
copMupoBaH TakuM 00pa3oM, UTO TMOATOTOBKAa K WX TIPOBEAEHHI0 He [O0/DKHA BbI3bIBATH
CYIIIeCTBEHHBIX 3aTPYAHEHHI — BCe HE0OXOAUMOe /IJIsi peair3al[iy MPorpaMMbl, Kak MpaBUIIo, 1100
HaXOAUTCS B KabuHeTe (u3uku, aUMO0 JOCTYIIHO B TIOBCeZHEBHOM ObITOBOM obuxoze. Ilepen
HAuajsioM 3aHSITUH YUYMTETI0 PEKOMEH/YeTCS CaMOCTOSITe/IbHO BBITIOJHUTbL BCE TEOPETHUECKHE
3a/laHUs, CaMOCTOsITe/IbHbIe PA0OTHI ¥ pabOThI TIPAKTUKyMa, KOTOPbIe 0/DKHBI OYAyT BBITOJTHITH
oOyuatroruecs. ITO ZACT YUUTETI0 BO3MOXKHOCTb HE TOJIbKO BBISIBUTH BO3MOYKHBIE TEXHUUECKHE
npo0JieMbl, HO U TIOJyUYUTh KOHTPOJIbHBIE DPe3y/bTaThl U3MEPeHWH U UX 00pabOTKH, KOTOpbIe
TIOHAZI00STCA [y Ja/bHEeHIel TpOBepKH IPaBUIBHOCTH BBITIOJIHEHHsT PaboT 00yuaroImuMucs.
[TOCKOMBbKY OJTHUM U3 IJIaBHBIX Pe3y/IbTaTOB PA0OTHI yUUTEsIs B PAMKAX BHEYDOUHOU [1eSITe/TbHOCTH
ABJISIETCA JIMUHOCTHOE Ppa3BUTHE OOYYAIOL[UXCS, YUMTEI0 PEKOMEHJYeTCsl TpPH TPOBeJeHUr
3aHSITUMA TI0 TIPOrpaMMe aKTHBHO y4YaCTBOBaTh B /IeSITEILHOCTH OOYYarol[UXCsi, KOHTPOJIMPOBATh
XO/I, BLITIOJTHEHUS] UMH 9KCIIePUMEHTaIbHOM paboThI, HAMpaB/IATh U KOPPEKTUPOBATh UX ZEUCTBUS,
CBOEBPEMEHHO yKa3blBaTh Ha OIIMOKM U HeJOoYeThbl, TIO[CKa3blBaTb M JIeMOHCTPHUPOBATh
NpaBU/IbHbIE CIOCOOBI BBIMOHEHUS MPAKTUUECKOW paboThl, 00CY>KJaTh TPUUMHBI M BO3MOXXHBIE
TIOCTIeICTBUSI  ZIONTyCKAaeMbIX OMMOOK. Bo Bpems 3aHATH HeoOXOAUMO TIO//I€P>KUBATh
Jno0poXkenaTeNbHyI0 aTMoC(hepy COTpYJHHYECTBA. YUWUTE/I0 C/IeAyeT YUWUThbIBaTh, UTO JIOTMKA
OCBOEHHUsI TPOrpaMMbl TpeJriojiaraeT TIOCTeoBaTe/lbHOe W3yueHWe Marepuasa — CHauasa
oOyuaroluecs 10/DKHbI OCBOMTH 0a30BbIe TIPUEMbBI U METO/IbI TTPOBEIeHNUsST (DU3NUECKUX U3MEPEHUH
1 00paboOTKHY T0/TyyaeMbIX pe3y/IbTaTOB, a y»Ke 3aTeM TNPUMEHSITb WX Ha TMPAKTUKe 10 CXeMe «OT
MIPOCTOTO K CJIOXKHOMY».

[Toromy mpuMepHasi CXxeMa TIPOBe/IeHUsT 3aHATHH 10 IPOrPaMMe MOXKET ObITb CIIeYIOIIei:

1) 0OBsiICHEHHE TEOPEeTHUECKOT0 MaTepHasia 1o TeMe;

2) TIOJITOTOBKA K BBITIOJTHEHUIO CaMOCTOSATEIbHOW pab0Thl UM pab0ThI MPAKTUKYMa — 00CYyKIeHHe
3a/laHus1, YCTPOMCTBA 9KCIIEPUMEHTAIbHOM yCTaHOBKH, HE00X0AMMOr0 TeEOPETUUECKOTO MaTepHasa,
TIPUEMOB M METO/IOB TIPSIMBIX SKCTIepUMeHTaIbHbIX U3MepeHHH, Crioco00B UxX 00pabOTKU U OIIeHKH
TIOTPeLIHOCTeN U3MepeHuH;

3) TpoBe/ileHHE CaMOCTOSITe/TbHOM pabOThl WM PabOThI MPAKTUKyMa, KOHTPOJIb TIPaBUIBHOCTU
TIPOBE/IEHUS] U3MEPEeHMUH;

4) 06paboTKa MOoy4eHHBIX IKCIIePUMEHTA/TbHBIX JAHHBIX Ha KOMIIBIOTEPe, OlleHKA TOTPeIIHOCTeH;
5) obcyxaeHue pe3yibTaToB 00pabOTKU TMOJyUEHHBIX KCIIEPUMEHTAbHbIX JAHHBIX W MPOBEpPKa
WX TIPaBUTbHOCTH.

B ciyuae HexBaTKM BpeMeHHU Ha peayid3al[{io B K/jacce MyHKTa 4 JaHHOH CXeMbl PEKOMEHIYeTCs
TIPe/IJIOKUTh  OOYYarOIUMCSI  BBIMTOJIHUTh COOTBETCTBYIOIIME JIEHWCTBUS [JIOMa, a TYHKT 5
peasM30BaTh B Hayaje CJIeAyHOLIEro 3aHATHsL, MO0 TIPOBECTH HeoOXOAMMbIe OOCYKAEHUS C



00yyJaroImyMucs B MIOpsiAKe WHAUBUYaTbHOW PabOTHI.

Copeprxanue nporpamMmbl «KoMnbroTepHoe MojeiMpoBaHue (pr3nYecKHX MpoIeccoB»
3ansatve 1. IlorpemHoctv B 3kcrnepuMeHTe Jlekiusi «IlorpemHOCTH TPSIMBIX HW3MepeHUI».
OO6cyxaeTcsi IPUPOZAa BO3HUKHOBEHHS TIOTPEIIHOCTEeH, MeTOAbl UX MHHHMMH3ALMH U OLIEHKH.
Jlekimst «IlorpelrHOCTH KOCBEHHBIX H3MepeHHi». OOCYXJaroTcsi MeTO[bl U TIpHeMbl OLeHKU
MOTPelHOCTed KOCBeHHBIX U3MepeHUN. Vicrnosib3yemMble MaTepyasbl: 4acTh 1.
3ansitie 2. OLjeHKa TMOTpelIHOCTel MPsIMBbIX U KOCBeHHbIX u3MepeHUd CamocTosiTesibHasi paborta
«OLleHKa MOrperHoCcTer KOCBEHHbIX U3MEePeHUH I10 pe3y/bTaTaM IIPSIMbIX U3MEePEeHUN».
3ansatve 3. YcpenHeHue usMepeHud. CiyualiHasi morpemHocTb. KuHemaTthueckye W3MepeHUs
Jlexums «CiyyaiiHble MOTPELIHOCTUY.

B cooTBeTcTBUMU C ypOBHEM MO/JTOTOBKM OOyUaroMXCcsi U JOCTYIHBIM 00OpY/JOBaHHEM MOXKET
OBITH IPOBeZIeHa O/lHA M3 IBYX pabOT MpakTHKyMa.

[Mpaktukym Ne 1 3azmanue. OmpejenuTe € MaKCMMaTbHOM TOUHOCTBIO CPEeJHIOK0 CKOPOCTh
JBYDKEHUs1 3epHBIIIKA MiieHa B OyTeiike ¢ Bogoi. ObopyzoBanue. ITiieHo, Haro/sHeHHast BOJOM
TJIaCTUKOBasi OyThbIZIKA C OTpe3aHHBbIM TOPJIBIIIKOM, CeKyHAoMep, JuHelKa. KpaTkoe omucaHue
pereHusi. [IpoBogUTCS Cepusi SKCIIepUMEHTOB 10 U3MEPEHUIO C IMOMOILIBI0 CeKyHZl0OMepa BpeMeH!
TIPOXOXK/IeHHYsI 3ePHBILLKOM IIIeHa B TOJIILe BOZbl HEKOTOPOro (PMKCUPOBAHHOTO PaCCTOSIHUS B/Ob
BepTUKalIW. Beluncnsercs cpefHee BpeMs /[BWKeHHWs 3epeH. PaccuuTbiBaeTcsi  CcpefHss
YCTaHOBHUBLIASICSI CKOPOCTb 3TOro JABWKeHUs. OLjeHMBaeTCsl MOrpemHocTb. OmnucaHue Cxoxker
paboThI MPAaKTHKyMa: BCEPOCCHUMCKasi OJIMMITHA/A LIKOJBHUKOB T0 (hM3MKe, PerrOHa/bHBIA 3Tar
2023 1., 3anaua «[lmeHo u Bsa3KocTb» [9, 10].

IMpaktrkym Ne 2 3amanue. CobepuTe yCTaHOBKY [Jisi 3alyCKa IapydKa B IOJIeT C HEKOTOPOM
BBICOTbI C (PMKCHPOBAHHOM TOPU30HTA/JIbHOM HayaJbHOM CKOpOCThIO. VccienyiiTe 3aBUCHMOCTD
BePTUKa/JbHOM Y FOPU30HTA/JIbHOM KOOpPAMHAT IIapuKa Npu mnosiete. Onpejennre CKOPOCTh LIapUKa
B Hauane Tmiosieta. OO6opynoBaHue. CranbHOW IapUK, IyCKOBOE YCTPOMCTBO (OTpe30K
a/JIFOMUHUEBOr0 MPO(U/Is, MarHAT HEOJUMOBBIM, /Ba CTaJbHBIX IIapHKa), LITAaTUB C JANKOW U
My(dTOI, MamnspHBI CKOTY, pyJieTKa, KorupoBaibHasi Oymara. KpaTkoe orvcaHue pelleHUs.
OcyujecTBrsieTcst cOOpKa MyCKOBOW yCTaHOBKH. [IpOBOAWTCS cepusi SKCTIEPUMEHTOB 10 3aIyCKy
1apykKa B TIOJIeT ¥ W3MePeHHI0 KOOpJWHAT TMajJieHusl Iapuka OTHOCHUTE/JIbHO TOUKu cOpoca. ITo
TI0JIy4YeHHBIM /IaHHBIM PacCUMTBIBAETCSl HauyalbHas CKOPOCTH IoJjieTa Iapuka. OnucaHue Ccxoxeu
paboThI MpaKTUKyMa: MeXXyHapo/iHasi OJIMMITHaZia 1o SKCriepuMeHTanbHoM gusnke 2021 r., 3aziaua
«[Tymka» [11].

3ausatve 4. Ilpocreiiiive reomeTrpruueckue wusmepeHusi IlpaktTukym 3azsanve. Omnpegenvre C
MaKCHMa/bHOW TOYHOCTBIO TOJILIMHY TIPOBOJIOKM W BHELIHWM JuaMeTp WIVIbl, IUIOLIajb
HapHCOBaHHOW Ha /McTe Oymaru ¢urypsl, 06beM 6pycka. Ouenute norpeiHoctyd. ObopyjoBaHue.
[TpoBoJsiOKa, Ur/a OT mmpuija (CO CTOUeHHBIM OCTpUEM), N300pakeHre (PUTYPhl CII0KHOU (HOPMBI
Ha pa3/MHOBaHHOW KBajpaTamMu Oymare, [epeBsiHHbIM OpyCOK, JiMHelKa, IITaHI'eHLUPKY/b.
KpaTtkoe ommcanue pemieHusi. [IpoBOAATCS u3MepeHMs TO/ILMHBI NPOBOJIOKM METOZOM PSZIOB.
[IpoBoguTCA H3MepeHHe JuameTpa WIJIbI MeTOZOM IpoKaTbiBaHus. IIpoBoauTcs H3MepeHue
TIolaZAu GUrypbl MeTOJOM Mo/ cyeTa IJ/IOIIa[AM M0 K/IeTKaM CeTKU U3BecTHOro 1ara. [IpoBoguTcs
u3MepeHue rabaputoB Opycka W BbluMc/ieHHMe ero oObema. OlleHUBaeTCs TMOTPeLIHOCTb
V3MepeHHbIX BeauurH. [IpoBOgUTCS TpoBepKa NpPaBUIBHOCTY W3MEpPeHUsl [JuaMeTpa WIJIbl C
TIOMOLIBIO IITaHT eHLIUPKYJISL.

3anstue 5. I'paduky 3KcrepuMeHTanbHBIX 3aBUCHMMOCTel. ['padmueckas obpaboTka JaHHBIX
Jlekumst «OdopmiieHre rpadMKOB 3KCIiepUMeHTalbHbIX 3aBUcHMocTel. ['paduueckasi obpaboTka
JaHHBIX». OOCY>KIAIOTCST OCHOBHBIE TIpaBu/a odopmiieHHst TPaHUKOB 3aBUCUMOCTEN (HU3MUeCKIX
Be/MuuH JIpyr ot apyra. CamocrositenbHast pabota «[loctpoeHue rpadvkoB B COOTBETCTBUU C
M3yUYeHHBIMH TIPaBU/IAMH C HCII0/Ib30BaHMEM TOTOBBIX TabiML] C [aHHBIMU». Vcrosb3yemble
MaTepuasbl: MeTolMYecKre peKoMeH aluu LleHTpanbHOM NTpejMeTHO-MeTOJMYeCKO KOMUCCHY T10
OLleHMBaHUI0 O¢opMyIeHUs] TpapUKOB Ha MPAKTHUUECKUX Typax BCEPOCCUICKOW O/IMMIMA/bI
IIKO/TbHUKOB 110 ¢u3uke [12].



3ansitie 6. OOpaboTKa He/JMHEMHBIX 3aBUCHMOCTEH: JMHeapu3alusi, TOZACUeT TUIOM[AANd TI0[
rpavkoM, MOCTPOeHHe KacaTe/bHbIX K rpaduky Jlekuusi «J/IMHeapu3sanusi 3KCIlepUMeHTaIbHbIX
3aBUCUMOCTeH U IpyrHe rpaduueckre criocoobl 00paboTKu fJaHHBIX». OOCYK/IAaeTCsT METOJ, 3aMEHbI
riepeMeHHbIX TIPY JIMHeapy3alii SKCIIepUMeHTalbHBIX 3aBucuMocTelt. O6cyxaaeTcss GpusnuecKuii
CMBICJI TVIOLLA/I TI0J, TPaKOM U yTI0BOrO KO3(pULIMeHTa KacaTe/JbHOW K Tpa(uKy.

3aHsiTie 7. V3MepeHWe 3aBUCMMOCTU KOODJWHAThI I'paHULIbl 00/1aCTH HaMOKaHWs OT BpeMeHH.
JIuneapusauusi 3aBucuMmocT [IpakTkym 3azanue. Beipexpre u3 OymMakHOU candeTKu JeHTY
givHor 30 cM U wmmpuHOM 2—3 cM. OrycTtuTe KoHel OyMa)KHOU JIeHTbl B BOJY W BK/THOUUTE
ceKyH70Mep. V3yunTe 3aBUCHMOCTh KOODJHMHATHI IPAaHULIBI 00/1aCTH, MPOMUTABLIENCS BOZAOM, OT
BpeMmeHu. OripefesiuTe xapakTep 3Toi 3aBucuMocTu. O6opyzoBanue. CeKyHaomep, OyMakKHble
candeTky, pynetka, yawika Ilerpu. Kpatkoe onucanue peieHus. CTaBUTCS OMBIT 10 U3Y4YEeHHIO
JIBIDKEHUsST TpaHULIbI HaMOKaHUs OymakHoW canderku. Vcnonb3yeTcsi 3aMeHa TepeMeHHBIX st
JMHeapu3alliy 3aBUCMMOCTM U TIOCTPOEHUs JIMHeWHOro rpaguka, KOTOPbIM BIOC/IeACTBUU
MO3BOJISIeT CyJUTh O KOHKDeTHOM XapakTepe 3aBUCMMOCTH. OrmucaHue cxoxeil pabOThI
npakTukKyma: [5], 3agaua Ne 32 «HamokaHue TKaHW».

3anatue 8. M3yuenue ynipyroro rucrepesuca Ilpaktukym 3azanue. 3akpernure C IIOMOLLBIO 3aKUMa
NMHeNKy Ha cTosne. [IpofieHbTe Ay>KKY 3aKMMa B KOJbLI0 OAaHKOBCKOM pe3HHKH. 3aljeriTe KPIOUKOM
JMHamMoMeTpa KojbLo 12 pe3uHku. V3MepbTe 3aBUCMMOCTb [JIMHBI PE3WHKU OT PaCTACMBAIOLLein
CWIbl TIPY Harpyske (pacTsvkeHMM) W pasrpy3ke. [IpoBepute usmepenus c warom B 0,5 H, mpu
KaXJ0M u3MepeHuu Jenaite 3a7epxKy B 30 c. IloctpoiiTe rpadvk m3MepeHHOM 3aBUCUMOCTH,
orummMTe ee xapakTep. CpemaiTe TpeAIONOKeHUs O TPUUMHAX HaO/I0ZaeMod 3aBUCHMOCTH.
Paccuuralite, B KakKvx npefieax JeXUT Ko3((ULIMeHT KeCTKOCTH pe3rHOBOro Kosbla. Vcrnonb3ys
TI0JIyYeHHble [JaHHble, pacCUMTalTe, KaKyl0 SHEPrui0 IOIJIOTW/IA pPe3VHKAa 3a BpeMsl IIPOBeJeHUs
usMepenuii. O6opyznoBaHue. JIWHelKa, 3aXWM, AWHAMOMETpP C TipeJesioM u3MepeHuit 5 H,
pe3rHOBOe KOjbL0 (pe3swHKa /s OaHKHOT), ceKyHZomep. KparTkoe omvcaHue pellieHusl.
BeIrosHsgeTcss ONbIT 10 U3yYeHUR0 3aBUCHMMOCTH CWIBI YIIPYTOCTA PEe3WHOBOIO KOJIblla OT ero
JJIVHBI TIPY TTOCTEIIeHHOM YBe/IMYEeHUY U NPU MOCTEIeHHOM YMEHbIIeHUH pPacTATrMBarolled CUIIbL.
Habntomaercss  siBfeHuWe  yrpyroro rucrepe3uca. [lBe T1o/ydyeHHble —3KCIiepUMeHTasbHbIe
3aBHCUMOCTH HAHOCATCS Ha ofjuH rpaduk. IIpoBoaUTCs aHaIM3 MOMyYeHHbIX pe3y/ibTaToB.

3ansatve 9. HaxokgeHue macchl JIMHEWKU U LUIIPULIA C TOMOLLBI0 YDAaBHOBELIMBaHUSl pblyara
[TpakTukym 3azanue. Onpejennre ¢ MAaKCUMaJIbHOM TOYHOCTBIO MAacCy LUMNPULIA U MacCy JIMHeUKH.
O6opygnosanue. [lInpui; o6bemom 20 M, MHelKa, cTakaH ¢ BoZod. KpaTkoe omucaHue peliieHus..
K KoHLly /MHeMKH, KOTOpas WCIIO/b3yeTCs B KaueCTBe pblyara, IIO/BEIINBAeTCs IUIpUL].
Vi3mMepsieTcsi 3aBUCUMOCTb KOOPJMHATHI TOUKW OTMOPbI YPaBHOBEILIEHHOTO phluara OT o6bema BOJIbI
B wmpuie. [1o nosyuyeHHbIM JaHHBIM OIpesie/IsIFOTCS Macca INpULa U Macca JMHerku. Onucanue
CX0>Kelt paboThl TIPAaKTHKyMa: peruoHa/bHbIN 3Tamn omumMiyazb M. k. K. Makcesiia ro ¢usvike,
2014 r., 8 kyacc, 3agaua «HeeCTpyKTUBHBIN aHAIU3».

3ausatve 10. W3mepeHue Ko3(@uIMeHTa >5HepreTUUecKHWX I10Tepb IIPU OTCKOKe IIapukKa OT
nosepxHocty Ilpaktnkym 3aganue. IlpoBeaute ucciefoBaHMe 3aBUCHMOCTH BBICOTBI OTCKOKA
I1apyKa TI0C/Ie COyZapeHUs C MOBEePXHOCTBIO CTOJIA OT BBICOTHI cOpoca. [IpoBeuTe OMBIT [/ ABYX
THUIMOB IapuKoB. Orpezenure xapakrep 3aBucuMocTd. ObopyzoBanue. I1lapuk /18 HaCTOIBHOTO
TEeHHUCA, PEe3VHOBBbIM IIapUK «IOMNpPbITYH», PpyJeTKa, MassipHbli CcKOT4. KpaTkoe omnucaHue
pewteHusi. [IpoBOAMTCA OMBIT IO M3MEPEHMIO BBICOTHI OTCKOKA IIapyKa I0C/ae COyZapeHus C
TIOBEPXHOCTbI0 TOPU30HTAZbHOTO CTOMAa B 3aBUCMMOCTH OT BbICOTHI cOpoca. 3mepeHus
NIPOBOAATCA J/Is1 ABYX THUIIOB IIAPUKOB. [IjI1 pe3sMHOBOrO IIapvKa 3aBUCHMOCTbH SIB/ISIETCS NPSMOMN
MIPOMNOPLIMOHA/ILHOCTBIO, /151 IapUKa OT HAaCTOJIbHOTO TEHHHCA 3aBUCUMOCTh He SIB/SIeTCSI TaKOBOM.
OO6Cy»Jat0TCsl BO3MOJKHBIE TTPUYMHBI TIOJTyUeHHBIX Pe3y/IbTaToB.

3ansitne 11. OrmipefeneHve TeryioeMKOCTH TBepgoro Tena Ilpaktukym 3azanue. Omipenenure C
MaKCHMaJIbHON TOUHOCTBIO TEIJIOeMKOCTh rpy3uka. ObopyzoBanue. ['py3uk maccoit 50 r, cTakaH
o6beMoMm 0,2 /1 C BOAON KOMHATHOM TeMIlepaTyphbl, eMKOCTb C ropsiueii BO/IOM, /iBa TepPMOMeTpa,
candeTky, moAHoc, HUTb. KpaTkoe onucaHue penieHusi. [IpoBOJUTCS OMBIT 0 H3MEPEHUI0
TeIJIOEMKOCTH Tpy3WKa MeTO/OM [epeHoCa ero M3 XOJO04HOW BoAbl B ropsuyro. OlleHuBaeTcs



V3MeHeHVe TeMIlepaTypbl XOJI04HOW BOZJBI 3@ CYeT ITOJIyYeHHs KOJIMYeCcTBa TeIVIOThl OT rOpsyero
rpy3uKa.

3anatue 12. M3mepeHue Temneparypbl pyK 3KCIIepUMeHTaTopa M [aBjeHus, KOTOpoe MOIryT
co3gath ero Jjerkue Ilpaktukym 3aganue. 1) Omnpepenute BHYTpPeHHee ceueHHe TpPYOKHU.
[MopcoenunnTe K mmpuily o6bemMoM 20 M1 TpyOKy € TIOMeIjeHHOM B Hee Kariied BOZABL. 3aKMHUTe
IITIPULL B JIAZIOHSIX U HarpeBaiiTe ero TakuM 0b6pa3oM B TeueHUe 5 MUHYT. V3MepbTe mepemelijeHHe
Karuii 1o TpyOke. Ucronb3ys  TO/lyueHHbIe  [JaHHBIe, OLIEHUTe TeMIepaTypy pykK
3KcrepuMeHTtaropa. 2) [loxxauTech, Korja IIMpUL] CHOBa IIPUMeT KOMHATHYH TeMIlepaTtypy.
BayBasi Bo3ayx B cBOOO/HBIN KOHel] TPYOKH, M3MepbTe TepeMellieHre Karyii MpY MaKCUMaTbHOM
JlaBJIeHUM BO3/lyXa, CO3/laBaeMOM Ha KOHLe TPyOKu. VIcriosib3ysi rosiyueHHble [JaHHble, OL|eHHTe
ZlaBjieHre, KOTOpOe MOTYT CO37aTh Jierkue 3KcrepuMeHTaropa. Obopyzosanue. Illnpur o6bemom
20 M, Tpybka OoT MH(QY3UOHHOM CHCTeMbl, BOJa, JIMHelKa, cekyHzomep. 14 KpaTkoe omucaHue
pemrenus. 1) K mmpunyy o6semom 20 M nogcoeavHsieTcsi TpyOKa ¢ TIOMeI|eHHOW B Hee Karuiei
Bozibl. IIImpui] HarpeBaeTcsi pykamu, U3MepsieTCsl TepeMelljeHWe Karuid 1o Tpybke. Ha ocHoBe
JAHHBIX O CeueHWH TPyOKM M oObeMe BO3[yxa B ILIPHIle PACCUMTHIBAETCS TeMITepaTypa pPyK
3KcrepyuMeHTartopa. 2) Vcrnosb3ys Ty ke yCTaHOBKY, SKCIIepUMEHTAaTOp CO3/aeT /iaB/ieHue BHYTpU
cBoboziHOTO KOHIA TpyOku. Karis Bozabl mepemernaercs o TpyOke. Ha ocHoBe maHHBIX O ee
CMellleHMH OLIeHUBAeTC s JiaB/ieHre, KOTOpOe MOTYT CO3/jaTh JierKhe sKcreprMeHTaTopa. OnucaHue
cxoykel paboThI paKTUKyMa: 1) 3aK/TFOUMTEe bHBIN 3Tal BCEPOCCUHMCKON OTMMITHA/bI IIKOJILHUKOB,
2023 r., 11 knacc, 3afiaua «HaceIeHHbId ap», yHKT Ne 1 [13, 14].

3ansitue 13. O¢dekTuBHBIM KO3(pPULIMEHT XecTKOCTU cucTeMbl. OmpefeneHne Moayns FOHra
MIPOBOJIOKA C TIOMOLIbIO pbluara. OrpeseneHue Tipefena ynpyrou aedopmaimu IlpakThkym
3amanme. OripefenTe ¢ MaKCMMalbHOW TOYHOCTBIO MOAy/b FOHra mpoosiokn. ObopyzoBaHue.
[IItaTuB C ABYMs J1alKamMH, IPOBOJIOKA, JTMHENKa JiepeBsiHHas AyinHOM 50 cM, rpy3el maccoy no 50
I, [Ba KaHLeJApCKUX 3axuma. KpaTkoe onmcanve pelneHus. JIMHelKa ITO/BelIMBaeTCsl Ha
TIPOBOJIOKe TaK, YTOOBbI TMOMy4W/ICS CUIBHO HepaBHOIIeUWi pbluar. BkHUI K TOuKe ToJBeca
KOHeL] TOPU30HTaIbHOM JIMHEWKU OIMpaeTcs CHU3Y Ha Jarky ratvBa. K Apyromy KoHLy JIMHeNKA
MO/IBELLIMBAIOTCSI TPy3bl. V3MepsieTcsl 3aBUCUMOCTb CMeLeHMs] KOHL|a JIMHEeWKH, K KOTOpOMY
NOJBELIMBAIOTC IPy3bl, OT MX CyMMapHOM Macchl. Ha OCHOBe TIO/Ny4YeHHBIX [JaHHBIX W
reoMeTpUUYeCcKHX apamMeTpoB YCTAaHOBKM paccuvThiBaeTcs MoAyab FOHra mpoBosioku. OnuvcaHue
cxoxkel paboThI pakTUKyMa: [6], 3agaua Ne 9.30.

3anatve 14. W3mepenue Ko3¢¢uieHTa TMOBEPXHOCTHOIO HATs)KeHUsI MeTOJOM OTphIBa.
[Mpaktrkym 3aganue. IIpugymaiite crioco® mM3MepeHHsi CHIIbI, KOTOPYHO TpeOyeTcsl TIPU/IOXKHUTH K
TIPOBOJIOYHON paMKe [jis TOro, uToObl OTOpBaTh €e OT IIOBepXHOCTU BoOAbl. [IpoBejuTe
JKCIIEPUMEHT U OLleHHUTe KO3(h@HLMEeHT TOBepXHOCTHOTO HaTshKeHHs BoAbl. ObGopynoBaHwMe.
KroBeTa 1vpokas c BOZOM, NPOBOJIOKA, Bechbl, HUTb. KpaTkoe omnuvcanue perienus. [IpoBogutcs
OTBIT TI0 U3MEPEHHIO CUJIbI OTPbIBA ITPOBOJIOYHOW PaMKU OT MOBEPXHOCTH BOZBI MPU Pa3/IMUHBIX
neprMeTpax pamku. IIpoBoauTcsi olleHKa KO3(@ULeHTa IMOBEPXHOCTHOTO HATS)KEHUSl BOJBI.
Ormmcanure cxoxkeit paboTel pakTUKyMma: [7], 3agaua Ne 331.

3ansitie 15. OrnipejeneHde TOYKM pOCbl. 3HAKOMCTBO C 3JIEKTPUUYECKUMM KOHJEHCaTOpPOM
[Mpaktrkym Ne 1 3aganue. OueHuTe BIaXHOCTH BO3/yxa B KomHarte. O6opyzoBanue. [Ipobupka
CTeK/ITHHasl, MaJleHbKhe KYyCOUKM JibJla, TepMOoMeTp, Tabsuija 3aBUCUMOCTH JaBJIeHUs
HACBIII[EHHOTO Tapa BOAbI OT TeMmriepaTypbl. KpaTkoe omucanue pemieHus. B mpobupky c Bogoii
TIOCTEeTIeHHO J100aBJIsIOT KyCOUKM Jib/la M [IOJKW/IAIOTCS MOMEHTa BBICTYIIJIEHHsI Kariesib POChbl Ha
TIOBEPXHOCTH TIPOOMpPKU. 10 TMO/MyyeHHBIM [aHHBIM O TeMIlepaType TOUKe POCHI C TTOMOIIBIO
Tab/MULIBI 3aBUCUMOCTH JlaB/ieHHsl HaChIIIeHHOr0 Iapa BOJbl OT TeMIlepaTypbl OrpejessieTcs
OTHOCHTe/IbHAst BIAYKHOCTD BO3/yXa B KOMHaTe. OrrcaHue Cxoxkeil paboTel mpakTrkyma: [8], riaBa
Ne 3, naboparopHast pabora Ne 9. Ilpaktukym Ne 2 3azmanue. OripefesidTe C MaKCHMaJIbHOU
TOYHOCTBIO OTHOILIEHWEe 3JIeKTPUYeCKUX EeMKOCTel [ByX KoHzeHcaTtopoB. O6opyjoBaHue. /Ba
3JIeKTPOIUTUUECKHUX KOHZeHCAaTopa, BOJILTMeTp, Oarapelika, coefiMHUTe/bHbIE MPOBOJA. KpaTkoe
ornvcaHue pemleHus. [IpoBogMTCS OMBIT 1O 3apsjke KOHJAeHcaTopa OT JpYyroro 3apaHee
3apsDKEeHHOTO KOHZleHcaTopa. VI3MepsitoTcsi HampsbkeHMsl Ha KOHJEeHcatopax /[0 U 1ocje



nogkroueHui. OljeHUBaeTCsl OTHOIIEHHWEe eMKOCTel KOHJieHcaTopoB. OmmcaHue CXoKel paboThI
npakTuKyma: [6], 3agava Ne 10.22.

3anatue 16. M3yueHue mporecca paspsakyd KoHzeHcatopa IIpaktukym 3azanue. M3yuute
3aBMCUMOCTb HallpsUKeHHs Ha KOHZIeHcaTope OT BpeMeHHU Ipu ero paspsifke. Ompeziesiure eMKOCTb
KOHZeHcaTopa. OO6opyjoBaHWe. OJIeKTPOJUTHYECKUI KOHJEHCAaTOp, BOIbTMeTp, OaTapeiika,
CeKyH/ZioMep, coeJuHUTe/bHble npoBoja. Kparkoe omnuvcanue peluenus. IIpoBoguTcss nsmepeHue
3aBUCHMOCTHM HalpsDKeHWs] Ha paspsUKarolleMcsl KOHZeHcaTope OT BpeMeHHU. [leyaeTcsi OLjeHKa
eMKOCTM KOHJleHcaTtopa. B kauecTBe cOIpoTuB/eHUs [Jjis paspsiiKu KOHZeHCaTopa BbICTyIaeT
BHYTPeHHee COTIPOTHB/IeHHe BOlbTMeTpa. OmnucaHue cxoxkei paboTsl mpakTukyma: [5], 3agaua Ne
10 «/3yuenue cBetoguoga» (yactb Ne 1).

3anatue 17. OrnpepesieHde yze/JbHOrO COINPOTUB/IEHUS MaTepuasa IpPOBOJIOKA [IpakTukym
3aganue. OripeieiTe yzeabHOe CONMPOTHB/IeHHe TIPOBoJIoKU. ObopypoBaHue. [IBa MybTHMeTpa (B
peXxrMe BOJbTMETPa M aMIlepMeTpa), COeIMHUTeIbHbIe TIPOBOAA, OaTapeiika, 06pa3iibl IIPOBOJIOKH,
JMUHelKa, MukpomeTp. KpaTkoe onmcaHue peleHusi. Vcciemyemasi TPOBOJIOKA COeUHSIETCS
TIOC/IeIoBaTeNlbHO C aMIIepMeTPOM W ToAK/IoYaeTcss K Oatapelike. [lapannenbHO yudacTKy
TIPOBOJIOKU TIOZAK/IFOUaeTCsi BOJbTMETpP. V3 OTHOIIeHHsi ToKa3aHWi NMPUOOPOB pacCUUTHIBAETCS
COIPOTHMBJIEHHE YUyaCTKa IIPOBOJIOKH, ITOC/Ie Yero M3MepsItOTCSl ero reoMeTpuueckre pasMepsl. U3
TOJIyYeHHBIX [JaHHBIX OIpeJessieTcsl yZeJbHOe COINpPOTUB/IEHWe Marepuana, W3 KOTOpPOro
M3TOTOBJIEHA TIPOBOJIOKa. Onricanre cxoxkeli paboThI pakTHKyMa: MeyKyHapo/iHasi OJTUMITHA/Ia 110
3KCrepyuMeHTanbHOMU (r3vke 2022 r., 3a71aua «Masoe CONpoTHBIEHUEY.

3anatve 18. VI3mepeHue BOJIBT-aMIIEDHOM XapaKTePUCTHMKUA IOJYIPOBOJHUKOBOIO AWOZA
IIpaktvkym 3azaHve. l3mepbTe 3aBUCMMOCTb CW/Ibl TOKa, IIPOTeKarollero uepe3 WO, OT
TI0/laBaeMOr0 Ha Hero HarpsbkeHHUsi (B TpsMoM M obpaTHOM HampaBieHun). [Tocrpoiite rpaduk
BOJIbT-aMIIePHOM  XapakTepucTWku  jAuoga. OOopyjoBaHue.  BoabTMmeTp,  ammepmetp,
COeJMHUTeJIbHbIe NPOBO/A, MOJIYIIPOBOSHUKOBBIA MO/, MaKeTHas IjlaTa, IepeMeHHbIN Pe3ucTop,
barapeiika. KpaTtkoe orvcaHue pelieHust. [IpoBOAWUTCS KCIIepUMEHT 110 u3MepeHuto BAX favona B
npsiMoM U obpaTHOM HarmpassieHnu. OmucaHue cxokei paboTel mpakTukyma: [8], ryaBa Ne 4,
naboparopHast pabota Ne 9. 17 11 KJTACC

3anste 19. OueHKa Be/JMYMHBI TOPU30HTATBHOM COCTAB/SIOLIEd MAarHUTHOW WHAYKLUU
MarHutHoro noss 3emu [Ipaktukym 3azanve. OLieHHUTe MOAY/Ib TOPU30HTA/ILHOU COCTaBJISOLLEN
BEKTOpPa MarHUTHOW WHJYKUMH MarHuTHoro mossi 3emsu. O6opypoBanue. Komrmac, comeHoup,
(muametp 10 cMm, 150 BUTKOB), labopaTopHbIf OM0K MUTaHWs, TpaHCIOpTUP. KpaTkoe orvcaHue
perieHus. [IpoBOAUTCS 3KCIIEPUMEHT IO ONpe/e/IeHHI0 NIPOCTPaHCTBEHHOW OpPHEHTAllUM BeKTopa
VHAYKLMA MarHUTHOIO I10/1s, CO3/laBaeMOro Ha OCH COJIEHOM/A IpU CYIIepIIO3ULIMKM MarHUTHOTO
1oJI1 3eM/IM ¥ MarHATHOTO TOJIs1 COJIEHOW/A, B 3aBUCUMOCTH OT CHJIbI TOKa B BUTKAX COJIEHOWJA.
[To 3TOM 3aBUCMMOCTH OTpeiesisieTCsl MOJYJ/Ib TOPU30HTaIbHOW COCTaBJIsIIOLLeN BeKTOpa MarHUTHOM
WH/YKUMH MarHuTHOro mossi 3emsmu. OmucaHue cxoxkeidl pabotel rpaktukyma: [8], riaBa Ne 4,
naboparopHast pabota Ne 12.

3anatve 20. VI3MepeHue 3aBUCHMOCTH BeJIMYMHBl MarHATHOM WHAYKLMM MAarHUTHOIO IIOJISI
MarHuta OT paccTtosiHusi [lpakTukym 3ajaHue. V3yuuTe 3aBUCMMOCTb BeJTWYMHBI MarHUTHOU
VHAYKLIMA MarHUTHOIO TIOJIS1 ITOCTOSIHHOTO MarHura Ha ero IpOoJOJIbHOM OCA CUMMETPUM OT
pacCTosiHUSI MeXK/y LeHTPOM MarHuta M TOuKod u3MepeHuii. O6GopypoBaHue. CmapT@oH C
TIpe/lyCTaHOB/IEHHBIM TIPOTPaMMHBIM obecriedeHreM /i/Isi ©3MepeHusT BeTMYMHbI MarHUTHOTO TIOJS,
LWIVMH/PUUeCKU MarHuT, JIMHelKa, MaisipHblid cKOoTu. KpaTkoe onuvcanue peieHus. C mOMOIIbIO
[laTUMKOB CMapT(oHa TMPOBOJAWTCS TMpsIMOe M3MepeHHe BeJMUMHbl MarHUTHOM WHAYKLWW
MarHUTHOTO T10JI HA OCU LJWIWHPUYECKOr0 MarHMTa B 3aBUCUMOCTH OT PaCCTOSIHUS 10 Hero.
3anstue 21. Habmopenne MarHuTHOro rrctepesuca [Ipaktukym 3ajganve. HamoraiiTe HeCKOIBKO
BUTKOB M30/IMPOBAaHHOIO IPOBO/ia Ha LIWJIMH/JPUUECKYHO YacThb JIallKM witatvBa. [logHecuTe Topery
nankyd O/M3KO K TIOJNIOKEHWIO [laTuYMKa MarHWTHOTO mosisi MobwasHOro Tenedona. ITopaiite 18
3/IeKTPUYECKHUI TOK B TIPOBOJ,. VI3MepbTe 3aBUCHMOCTb BeJTMUMHBI MHAYKLIMA MarHATHOTO TI0JIs1 Ha
TOpLIe JIalIKW OT CWJIbI IIPOTEKAarolero uepe3 IPOBOJ TOKa. [l 3TOro BHayaje IOBBILLIAWTE
3HaueHMs CUJIbI IPOTEKAIOILero ToKa /10 MaKCMMa/lbHO BO3MOJKHOT'O 3HaUeHHs1, @ [IOTOM MTOHW)KanuTe



[0 HyJIeBOTO 3HauyeHWs. 3aTeM CMeHHWTe MOJISIPHOCTh MOJK/IFYeHNsT NCTOUHMKA TOKa U ITOBTOpUTE
onbIT. [locTpoliTe rpauk, OMMWCHIBAIOLIMI 3aBUCUMOCTh BeJWYMHbI MarHUTHOM WHAYKLMU Ha
TOpLIe JIalIKKM OT CHW/IbI TIPOTEKaromero uepe3 mpoBog Toka. Ob6opynoBanwe. CmapTdoH C
TIpe/lyCTaHOBJIEHHBIM TPOrPaMMHBIM 0becrieueHueM /1Jisi M3MepeHHsl BeJIMUMHbI MarHUTHOTO TIOJIS,
IITaTUB C JByMsl JlallKaMW, OJHA W3 KOTOPBIX JO/DKHA OBbITH yKese3HOW (WJTH [IPYTOH >Kese3HbIH
CepieyHUK), /abOpaTOpHBIM HWCTOYHUK TUTaHWS, OJHOXKW/IbHBIA W30/IMPOBaHHBIA TPOBOJ,
BBIJIEP>KMBAIOIMM MaKCHUMa/bHBIA TOK 1ab0paTOPHOr0 MCTOUHMKA NuTaHus. KpaTkoe omucanve
peiieHus. Jlarka IITatMBa OOMAaTbIBaeTCss HECKOJbKUMHM BUTKAMU TOJICTOTO HM30JMPOBAHHOTO
npoBozia. C TIOMOIIBIO /1abOpaTOPHOrO WCTOYHWKA TWTAHWSI uepe3 TPOBOJ, IPOMYCKaeTCst
3/MeKTpuyeckuii TOK. CHauana TOK TMpPOIYCKamT B OJHOM HarpaB/leHHWH C IIOCTENeHHBbIM
yBeJIMUeHNEeM CHJIbI TOKA U ee MOC/IeyHIMM YMeHbIIeHreM, ITI0TOM IpoLeZypy IMOBTOPSIIOT /s
TIPOTUBOIOJ/IOKHOTO Harpas/ieHUs Toka. [Ipy 5TomM u3MepsieTcsl BelMUMHA UHAYKLMYA MarHUTHOTO
MO Ha TOPL|E JIalKM IITaTHBAa C TIOMOIIbI0 MOOMIBHOTO TenedoHa. CTPOUTCS 3aBUCHMOCTh
BeJTMYMHBI UHAYKLIMHA MarHUTHOTO TI0JIsi OT CUJIbI TIPOTEKAoLero uepes MpoBo/, Toka. O6cyxgaeTcs
TMO/TyYeHHbI rpad MK U siBJieHHe MarHUTHOTO TUCTepe3uca.

3ansitue 22. V3yueHue paboOThl 3/1€KTpPOABUraTe/isi W JAWHAMO-MalliMHbl (d4acth 1) Jlekuus
«OJIeKTpoJBUraTesls W 37eKTPOreHepaTop». O6cyxgaercsi  ucropuss  u300peTeHUs
3/IeKTPO/IBUraTe/isi M  COBEPLIEHCTBOBAHMSA €ro KOHCTPYKUMH. OMNUChIBAaeTCS BHYTPeHHee
YCTPOMCTBO 3JIeKTPOABUTaTeNsi M 3/IeKTporeHeparopa. Pa30mparoTcsi TeopeTHdeckue 3afaudl 10
JIJaHHOM TeMme.

3anstue 23. V3yueHue pabOTHI 37eKTPOABUTATENS W AWHAMO-MAIIWHbBI (YacTe 2) IlpakThKym
3aganue. 1) IlpoBesuTe cepul0 SKCIEPUMEHTOB M U3MepPbTe 3aBUCUMOCTb CHJIbI  TOKa,
BbIpabaThIBaeMoOl T'eHepaTopoM, OT BeTMYMHBI MOMEHTa CHJIbl, TPUIOKEHHOTO K ero Baiy. 2)
[IpoBesuTe cepur0 SKCIEPUMEHTOB W UW3MepbTe 3aBUCUMMOCTb BeIWUMHBI 19 HanpsbkeHus,
NIOJJaHHOT'0 Ha J1eKTPO/IBUraTeslb, OT YaCTOThI ero BpallleHusl U MeXaHU4eCKOW Harpy3KH ero Baja.
Ob6opyoBaHue. JNeKTpUUeCKWN MOTOPYMK C peAyKTopoM, Habop Tpy30B, peocTarT,
COeITMHUTE/IbHBIE TIPOBOJA, J1aDOpaTOPHBIM WCTOYHMK [UTAHUS, MYJbTUMETP (amrepmerp),
cekyHzomep. KpaTkoe onmcanue peieHus. [IpoBoASTCS ONBITHI 10 U3MEPEHUIO 3aBUCHMOCTU CHJIbI
TOKa, BbIpabaThIiBaeMOl reHepaToOpoM, OT BeTMYMHBI MOMEHTA CHJIbI, TIPUIO’KEHHOTO K €ro Bay.
[TpoBOAMUTCS OMBIT [0 U3YyUEHHIO CBSI3W Be/IMUMH HalPSDKeHHs], TI0/JaHHOTO Ha 3/1eKTPO/BUTaTe/lb,
OT YaCTOThl €ro BpaljeHWs W MeXaHWYeCKoW Harpy3ku ero Basma. OmucaHue CXOXuxX pabot
npakTukyma: 1) MexayHapojHasi olvMMIIMaZia Mo SKcreprMeHTanbHOM (usuke 2018 r., 3azaua
«Mortopurk C peaykKropom», TyHKTBI NeNe 1-4; 2) MexayHapoaHas OJMMIIMaAa IO
JKcriepuMeHTabHOM (ur3uke 2022 r., 3agaua «PoHapb», MyHKTHI NeNe 14,

3ansaTtue 24. Vi3yueHWe 3aBHUCHMOCTH TiepHofia KosjeOaHW JIMHEHKM Ha LWIWHAPUYECKOM
TIOBEPXHOCTHU OT pajuyca ee KpuBU3HbI IIpakTuKyMm 3azanue. Onpesenure xapakTep 3aBUCUMOCTH
neproia Koje0aHWIM JMHENKH, TIOJI0KeHHOW Ha LWIMHZAPHUYECKYIO TOBEPXHOCThb, OT pajguyca
KPUBU3HBI 3TOUW ToBepxHOCTU. O6opyzoBaHue. Habop LMAMHAPOB pa3sHOro pajuyca (Harmpumep,
pas/MuHble LWIMHADUYECKHe COCYAbl), JIMHeHKa, CeKyHZoMep. KpaTkoe omnucaHue pelieHus.
[TpoBoUTCS Cepusi TIPSIMBIX M3MepeHHH 3aBUCMMOCTH Tiepro/ia KosiebaHui TMHeNKH, TI0/I0)KeHHOM
Ha LWIMH/PUYECKYI0 MOBEPXHOCTb, OT paZilyca KPUBMU3HBI 3TOM IOBEPXHOCTH. VICromb3yroTcs
MeTO/Ibl TMHeapr3alyy U rpamyecKoro aHaan3a SKCrepuMeHTa/lbHbIX JaHHbIX.

3ansTre 25. V3yueHre 3aBUCUMOCTH aMILIUTY (bl KojiebaHWi MPY>XKWHHOTO MasiTHUKA OT BpEMEeHH
[Mpaktukym 3azaHve. M3MepbTe 3aBUCUMOCTh aMIUIMTY/Ibl 3aTYXalOL[UX KojaeOaHU MPYKUHHOTO
MasTHHMKa OT BpeMeHH. [IpoBepbTe rurore3y 00 SKCIIOHEHL[MaJbHOM XapakTepe IOay4YeHHON
3aBucumoctu. O6opynoBanHue. I[Ipy)kMHa OT JuUHaMoMeTpa C TipeZiesioMm u3MmepeHuid 1 H, rpy3
Maccoit 150 r, ceKyH/joMep, LITaTUB C Jankoi U My(Toi, uHelika. KpaTkoe omucaHue pelieHus.
[IpoBOAMTCA SKCIEPUMEHT M0 TMPSIMOMY W3MEDPEHHI0 3aBUCHMOCTU aMIUIMTY/bl 3aTyXarolux
KosiebaHU TIPY)KMHHOTO MasTHUKA OT BpeMeHH. CTpouTcs rpadMK MCCIeZ0BaHHOW 3aBUCMOCTH B
JIMHEapr30BaHHOM BH/I€.

3anaTre 26. VI3mMepeHre akTMBHOIO M PEAKTUBHOIO COIPOTMB/IEHWM KaTyIIKH WHJYKTUBHOCTU
[Mpaktukym 3aganHve. CobepuTe 3/1eKTPUUECKYIO 1ielb W3 TI0C/Ie[0BaTe/IbHO COeAMHeHHbBIX



pesucTopa M KaTyllKu WHAYKTUBHOCTH. IIpoBeauTe u3MepeHHe 3aBUCHMMOCTH HalpsDKeHHUs Ha
pesucTope OT YacTOThl [10/laBaeMOr0 Ha 3Ty Lelb HamnpspkeHUsl. [lo mMosiyueHHBIM [aHHBIM
orpefie/iuTe aKTUBHOEe COINPOTHBJIEHWE U PeakTUBHOe CONPOTHBJ/IEHME KaTYLIKW WHAYKTUBHOCTH.
PaccuuTaiiTe MHAYKTUBHOCTh KaTymiku. ObopyjoBaHve. Karyiiika WHAYKTHBHOCTH, Pe3UCTOp C
COMpOTHB/IEHWEM, O/NM3KMM K AaKTUBHOMY COTIPOTHUB/IEHHIO KAaTyIIKM  HWHAYKTHBHOCTH,
COeJMHUTEe/IbHbIe TPOBOJla, TeHepaTOp HU3KOM YacCTOThl, OCLU/IOrpa WX BOJITMETP
nepeMeHHOT0 HaripsokeHusi. Kpatkoe ommcanve perieHus. CobupaeTcst 37eKTpudeckasi Lellb W3
1ocJie/loBaTeNlbHO COEJMHEHHBIX pe3UCTopa W KaTyLIKW MHAYKTUBHOCTU. Ha 3Ty Lenbs mogaetcs
nepeMeHHOe HarpsbkeHue. [IpoBoguTCS U3MepeHre 3aBUCUMMOCTH HalpsDKeHWsl Ha Pe3UCTOpe OT
YacTOThI 10/jaBaeMOro Ha 1ieMb HarpsbKeHUs (aMIUIMTy/la HamnpspKeHUsl Ha BCed L|eNM MOCTOSIHHA).
[To HM3KOYACTOTHOM oOmacTy rpaduKka orpefensieTcsi AaKTUBHOE COMPOTHBJIEHHE KaTyLIKU
VH/YKTUBHOCTH, 110 BICOKOUAaCTOTHOM UaCTH OIpeiensieTcss UHAYKTUBHOCTb KaTyILKH.

3anatue 27. 3BykK. OcowuiorpamMmMa 3BykKa. Criektp 3Byka Jlekuusa «BsegeHue B
9KCTIepUMeHTallbHY0  aKyCTHUKYy». BBOJSTCS OCHOBHble TIOHSTHSI aKyCTUKUA. OO6cyxzgaeTcs
MeXaHWKa pacrpoCTPaHeHWsl aKyCTHUeCKHX KosjebaHuii. BBoaWTCS moOHsATHE TOHa W 0OepTOHa.
OO6cy>Xaar0Tcsi MeTo/[bl UCC/Ie/JOBaHMsI 3BYKOBbIX curHanoB. 21 Ipaktukym 3azganue. [IpoBegurte
CepyI0 3KCIIePUMEHTOB I10 3alMCU OCLIWIJIOTPaMM M CIIeKTPOB IVIACHBIX 3BYKOB OZJHOM 4aCTOTHI.
OnuiuMTe OCHOBHBIE OTJAMYMS B OCLIA/UIOIpaMMax JJis pasHbIX TJ1acHbIX 3BYKOB. OTBeTbTe Ha
BOIIPOC, /IOCTAaTOYHO JIA [i/II OTMHCAHUS KaKOro-nibo 3ByYaHHWsS OJHOM JIMIIb CTIeKTPOTPaMMbI?
O6opyaoBanue. [TepcoHa/nbHBIA KOMITbIOTED C MUKPO(QOHOM WJIM CMAapTQOH C 1pe/[yCTaHOB/IeHHbIM
nporpaMMHbBIM obecriedeHreM. Kpartkoe omvicanve perieHus. [IpoBoAWTCS cepusi S5KCIIEPUMEHTOB
10 TOJIyYeHHI0 OCLIWUIOTpaMM M CIIeKTPOB IVIaCHBIX 3BYKOB OJHOW 4acToThl. [IpoBoguTcs
CPaBHUTE/IBHBIN 1 KaueCTBEHHBIM aHa/IN3 OCLW/UIOTPaMM U crieKTpoB. OmvicaHre cxoxed paboThI
rpakTUKyMa: MexXayHapoAHasi O/MMMMaZa T0 3KCrepuMeHTanbHOM ¢(usuke 2017 r., 3amaua
«AKyCTUYeCKue pe30HaTopbl», 4acTb Ne 1.

3anatve 28. Crosiune MexaHudeckue BosHbI Jlekiusi «Crosiuvie MexaHWYeCKue BOJHbI».
OO6cyxaeTcsi MexaHMKa CTOSUMX BOJH B OJHOMEpHOH cpeze. PaccmarpuBaroTCs TMpUMepSI
pa3/IMYHbIX TPaHWYHBIX ycyioBud. IIpakTukyMm 3azanue. IlopyiiTe B MpoOUPKY Tak, uTOOBI OHa
Hayajsa 3ByuaTb. [IpoBesnTe H3MepeHMe 3aBUCHMOCTM 4YaCTOTHI OCHOBHOTO TOHAa W II€PBOTrO
obepToHa BO3yIIHOTO CTOJi0a B TIPOOMPKe OT BBICOTHI 3TOTO CTosiba. [Isi M3MeHeHUusl [JTUHbBI
BO3/yILIHOTO CTOsI0A 3amosiHsiTe MpoOUpKYy Bozoi. OripefenuTe CKOPOCTh 3ByKa B BO3YyXe.
Ob6opynoBaHue:  IlepcoHa/ibHBIA ~ KOMITbIOTED € MHKPOoQOHOM WA cMapTdoH  C
Tpe/lyCTaHOB/IEHHBIM TPOTPAaMMHBIM  obecrieueHreM, TpoOWpKa, Boja, JHHeiKa. Kpartkoe
onuvcaHue pelleHust. [IpoBoguTCsl cepusi S5KCIIEPUMEHTOB 110 W3MEPEHUI0 aKyCTUYeCKOro CIieKTpa
3ByuaHUsi IPOOMPKY, BO3HUKAIOIIIETO MPH BAYBaHUM B Hee Bo3Ayxa. CTPOUTCS JTMHeapH30BaHHBIN
rpadMK 3aBUCHMOCTH YacCTOThl OCHOBHOI'O TOHAa U TepBOro 006epTOHa OT BBICOTHI BO3ZYIIHOTO
cronba B mipobupke. Ilo mOMy4YeHHBIM [aHHBIM OIpeZessieTcsl CKOPOCTb 3BYKAa B BO3ZyXe.
Omnucanue cxokedl pabOThI TIpaKTHKyma: MeskayHapojHasi OJIMMIMaJa T0 SKCIepUMeHTabHOU
¢u3uke 2017 r., 3aaua «AKyCTHUECKUe Pe30HaTOPbI», YyacTb Ne 2. 22

3ansitve 29. 3mepeHuve nokasatesisi nmpesiomyieHus: creksa [Ipaktukym Ne 1 3aganue. Onipegenure
TOKasaTesnb TpPeJIOM/IeHUs CTeK/ISTHHOW TuiactuHbl.  OOopyzoBanue. IlpeaMeTHOe —CTeKIIo,
MU/JIMMETPOBKA, Jla3epHasl yKas3Ka, JMHEeNKH, IITaTuBbl C Jankod U MypTtol. KpaTtkoe omucanue
pewreHus. [IpoBoguTCS cepust 3KCIIEPUMEHTOB I10 W3Y4YeHWIO IlepeHarpaB/ieHHst Jjy4ya CBeTa,
rajiaroiiero Ha GOKOBYIO TIOBEPXHOCTh TMPeJMETHOTO CTeK/la, B 3aBUCMMOCTU OT BBIODAHHOTO yTJia
naZieHnst. Brluucisercs nokasaTesb IpesIOM/IeHHss MaTepuana IulacTuHbL OnvcaHue Cxoxeun
paboThbl TpakTHKyMa: MeXJyHapoAHas OJMMIIMaZa 10 SKCrepuMeHTanbHOW ¢usuke 2021 1.,
3amauya «OTpakeHue, mpesiOM/IeHUWe U NporyckaHue», NMyHKT Ne 4. IIpaktukym Ne 2 3azmanue.
Omnpefendre C MakKCMMa/JbHOM TOYHOCTBIO TIOKas3aTe/b I[IpeJoM/IeHHs Marepuana IpU3MBI.
O6opyzoBanue. [1pu3ma, a3epHast yKaska, TpaHCIIOPTUD, IITaTHBBL. KpaTKoe omvcaHue perieHus..
[TpoBOAMTCS OMBIT O U3MEPEHHI0O MUHUMAJILHOTO YT/ia OTK/IOHEHHUs J1a3epHOT0 Jiy4a TPeyrobHON
PaBHOCTOPOHHeW mpu3MoM. [Io mosyuyeHHOMY 3HaueHMIO yrja pacCUMTBIBAETCS IIOKa3arTesb
TIpe/IOMJIeHUS TIPU3MBI.



3ansitue 30. IlonHoe BHyTpeHHee oTpaxeHue Jlekius «IIpumeHeHue 3¢dekTa M0JHOrO
BHYTPEHHeT0 OTpakeHusi B u3MepeHusix». O6cyxzgaercs 3¢@deKT TMosHOr0 BHYTPEHHEro
oTpakeHHs. OMNUCHIBAIOTCS TpUEMbl IO HCHO/Ab30BaHMIO 3TOro 3(ddekra Mpu NpoBeeHUU
ontryeckux m3Mepenuil. [Ipaktukym 3aganue. Onpejenure nokasaTesb IIPe/IOM/IeHUs] MaTepuana
npusmbl. O6opynoBanue. CTek/isiHHas TPHU3Ma, Jja3epHasi yKaska, jvHelka. KpaTkoe ommcanue
petieHUs. [IpoBogUTCs OMBIT TI0 Hab/rOAeHNI0 3 deKTa MOJTHOrO BHYTPEHHEr0 OTPakKeHHs CBeTa,
KOTOpBIA pacrpoCTpaHsieTcss B IpusMe. V3MepsitoTCs mapaMeTpbl, NPU KOTOPBIX [JOCTUraeTCst
3¢ dexT. BrruncsieTcs: mokasaresib TpesioM/IeHUs] MaTepyana npy3Mbl. OmnrcaHue cxoxeil paboThI
npakTMKyma: MexayHapoJHas O/lMMIIMaja I0 3KCIeprMeHTanbHOM ¢usuke 2021 r., 3amaua
«ducnepcusi», myHKT Ne 1 [16]. 23

3ansitve 31. [TpoBepka ¢opMyJ/ibl TOHKOW JIMH3bI C IOMOLLBI0 MeTO/la Napaslakca, IpUMeHeHHOT0
JJIsI oTipefie/ieHUs] TIo/IoyKeHus1 n3o00paxkeHus [Ipaktukym 3azanue. OripeieMTe C MaKCUMa/IbHOM
TOYHOCTBIO (DOKYCHOe paccTosiHie cobupatommeii mmH3bl. ObopysoBanue. Cobuparomjasi JIMH3a,
OTTHUecKasi CKambsi (100 MepHasi JieHTa W KpeIuieHWe [Jisi JIMH3bI), [IBeé WUIJbI OT Iurpuia (co
CTOYEHHbIM OCTpHEeM), IIaCTWIMH, TOUYEYHbIM HCTOUHUK CBeTa. KpaTkoe ommcaHue pelieHUs.
Ob6cyxmaeTcsi U AeMOHCTpUpYeTcs: 3ddeKT rnapasiiakca. VM3yueHHbI 3hdeKT UCIonb3yeTcs Ajis
orpeZiesieHusi TI0JI0KeHUsT N300pakKeH!UsT NCTOUYHMKA CBETAa C MaJol CBETHMOCTBIO, TIOTyUeHHOTO C
TIOMOIL[bI0 cobupatoleld MH3bI. [10 HECKOJBKUM OIbITaM pacCUMTHIBaeTCsl (POKYCHOe pacCTOsIHUe
JIVH3BI.

3ansaTve 32. V3MmepeHue (POKYCHOrO pacCTOSIHUSI pacceuBaroleit avH3bl [IpakTukym 3ajaHue.
OmnpesienTe C MakKCUMarbHOM TOYHOCTbIO (DOKYCHOe pacCTOsTHMe pacCerBarollieil JIMH3bI.
Ob6opynoBaHue. PaccerBarolrjas /iMH3a, cobuparolliasi JMH3a, ONTHYecKas CKaMbsi (/MO0 MepHast
JIeHTa W KpeIUleHus JJIs1 JIMH3), JTMCT KapTOHA, HOXKHHULIBI, TOYEeUHBbIM WCTOYHMK cBeTa. KpaTkoe
ornvcaHue perieHusi. OOCYKAarOTCsl TpUeMbl U3MepeHUst (POKYCHOTO PAaCCTOSIHUSI pacCerBarolei
mH3b1. [IpOBOAWTCS OMIBIT TIO TIOTYYeHUIO JeHCTBUTEILHOTO M300pakeHNsl B paCcCerBarOLLel JTMH3e
TyTeM CO3/laHUsi C TIOMOIIbI0 cobuparoliell JMH3bI MHHMOIO WMCTOUHUWKA [jisi paccerBarolei
mH3bl.  TakKe TIPOBOAWTCS OIBIT 110 HAO/MIOZAEHUIO PACXOZSIIerocss CBETOBOTO —TIyYKa,
00pa30BaHHOTO CBETOM, W3/yUeHHbIM TOUEYHbBIM HCTOYHUKOM U  TIPOLIEZILINM uepe3
pacceMBaolllyl0 JIMH3y, Ha KOTOpPYI0 HakjeeHa juadparma. [lo pesynbTaTaMm M0/yuyeHHbIX
5KCIePUMEHTOB PacCUMTBIBAETCS OMNTHYeCcKas Cuia pacceuBarolel JnH3bl. OmnucaHue CXoxeu
pabotsl npakTukyMma: [8], rmaBa Ne 5, maboparopnasi pabora Ne 12. 24

3anatue 33. OrmpepesieHve [/IMHBI BOJIHBI JIa3ePHOIO W3/Iy4yeHUs] C IoMoLbio cxembl FOHra
[Mpaktrkym 3azanue. [IpuaymaiiTe 3KCIiepUMeHTaNbHYI0 YCTaHOBKY, IO3BOJISIOLIYIO Hab/OAATh
VHTep(epeHIIMOHHY0 KapTUHY OT CBeTOBOrO0 W3/1ydyeHus Jasepa. OrnipesenuTe [IUHY BOJIHBI
M3/TyueHus a3epHoi ykasku. ObopynoBanue. JlasepHast yKa3Ka, HUTKA, (ombra, OynaBKu, 9KpaH,
pynetka. KpaTkoe omucaHue pelieHusi. [IByMsi CBSI3aHHBIMU HUTKOM OysiaBKaMu TPOKAasIbIBAIOTCS
IBa OMM3KOPACTIONOKEeHHBIX OTBEPCTHS B a/MOMHUHKEBON THiieBod ¢onbre. I[lomyueHHbIe
OTBEDPCTUSI  OCBeLIAlOTCsS  Jla3eDHbIM  My4ykoM. B rmpomiefimieM  cBete  HabmrozgaeTcs
VHTepdepeHIIMOHHas KapThHa. [1o0 pacCTOsIHUIO MeX[y M0oa0caMU UHTep(depeHLMOHHOW KapTHUHBI
Y PacCTOSIHHIO MEX]y OTBEpCTUSIMU B (hosibre pacCUMThIBAeTCs [JIMHA BOJHBI CBeTa B Jla3ePHOM
nyuke. OmmcaHve cxoxeld pabOThl TPAaKTUKyMa: 3aK/IIOUUTEbHBIA 3Tall BCEPOCCUHCKON
OJIMMITUA/IbI IKOJILHUKOB 10 pusrke 2000 r., 11 knacc, 3agaua Ne 1.

3ansitue 34. V3yueHue crieKTpa CBeTa pa3/MYHbIX HMCTOYHUKOB C TOMOILBI0 JU(PaKLMOHHOU
pewietku. Ilpaktukym. 3azanue. [Ipuaymaiite, cobepuTe U OINUIINATE 3SKCIIEPUMEHTATbHYIO
YCTaHOBKY, ITO3BOJIIOIIYIO IIO/IyYMThb ONTUYECKUM CHEeKTP W3/Iy4YeHUs CBeTa pas3/InyHbIX
UCTOYHUKOB. [IpoBesiuTe WHCC/IefOBaHMEe CIEKTPOB TMpeJJIOKEHHbIX BaM MCTOYHUKOB CBeTa.
O6opyznoBanuve. [IudpakiioHHasi perieTka, (OHapb C JIaMIIOM HaKaIMBaHWS, CBETOAWOHbIN
(oHapp, rasopaspsijHasi JamIrouka, S5KpaH, Avadparma, MepHasi JieHTa. KpaTkoe omnuvcaHue
perieHust. I[IpoBOUTCS cepusi SKCIIEPUMEHTOB TI0 HAO/FO/IEHUIO ONTHUECKUX CTIEKTPOB M3/TyUYeHUst
VICTOYHUKOB CBeTa pasHOW MNpupofbl. IIpoBoAUTCA CpaBHUTENbHBIM M KOJMUECTBEHHBIM aHaliu3
3TUX cnekTpoB. OrmmcaHue cxoxedl paboThI TpakTUKyMa: MexXayHapoJHas OJIMMITMAJA I10
3KcrepuMeHTanbHOU ¢ur3uke 2018 r., 3amaua «CrekTp».



IVNIAHUPYEMBIE PE3YJ/IbBTATBI OCBOEHUSA KYPCA
«KomnibloTepHoe Mojie/iupoBaHue Gpu3nuecKux NponeccoB»
JIMYHOCTHBIE PE3YJIBTATHI B cdepe rpakaHCKOro BOCITUTaHUS:

> TF'OTOBHOCTb B€CTHM COBMECTHYIO [1€AT€/IbHOCTb B MHTEpeCaX I'PAXKIAdHCKOI'O O6IJ.[ECTBa,
Y4aCTBOBATh B CAMOYIIPpAB/IEHHUU B 06pa3OBaTEJIbHOI>i OpraHMv3aljnu;
> YMeHue BSaHMOAEﬁCTBOBaTb C COoLMa/IbHbBIMM HWHCTUTYyTaMHW B COOTBETCTBHU C HX

(GYHKLMSAMY ¥ Ha3HaUeHHeM.

B cdepe naTproTHuecKoro BOCIIUTAHUS:

> c(hOpMHPOBaHHOCTb POCCUMCKOM TPa)k/lJaHCKOM U/IeHTUYHOCTH, TaTPUOTHU3Ma;

> L|eHHOCTHOE OTHOILIeEHWe K rOCYy/|JapCTBEHHBIM CHMBOJIAaM, JOCTWKEHUSIM POCCUMCKUX
yueHbIX B 00/1aCTH PU3UKHU U TEXHUKU.

B cdepe 1yx0BHO-HPaBCTBEHHOT0 BOCIIUTaHUS:

> c(OpMHPOBaHHOCTh HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO [TOBeJIeHUS;

> CIIOCOOHOCTH OIIeHMBATh CUTYAL[UI0 U TIPUHUMATh OCO3HAHHBIE PelleHNs], OPUeHTHUDPYSICh
Ha MOpaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YUCJIE B /1eATe/IbHOCTH YUEHOr0;

> OCO3HaHMe JIMYHOTO BK/Ia/ld B TIOCTPOEHNEe YCTOMUMBOTO OyayIiero.

B cdepe scTeTUeCcKOro BOCIUTAHUSA:

> 3CTeTMUeCKOe OTHOIeHWe K MWpY, BK/IKOYas 3CTeTUKY HayuyHOro TBOPYECTBa,

TIpUCYILero (pr3nuecKol HaykKe.

B cdepe Tpy10BOro BoCIIUTAHUS:

> WHTepeC K pa3iuuHbiM cdepam TMpodeccoHaNbHON [1esiTeJIbHOCTH, B TOM UHCJ/Ie
CBSI3aHHBIM C (DU3UKOHN U TeXHUKOM, YMEHHe COBepIaTh OCO3HAHHBINA BHIOOD Oyayieit mpodeccruu
Y peasin30BbIBaTh COOCTBEHHbIE KW3HEHHbIE TJ/IaHbl;

> TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUI0 U caM000Opa30BaHuI0 B 00/1acT (PU3MKH Ha
TIPOTSPKEHUU BCeH »KU3HHU.

B cdepe sx010r1Mueckoro BOCIUTaHUS:

> cpOpMHPOBAHHOCTb 3KOJIOTMYECKOM KyJ/IbTYpbl, OCO3HaHMe TI/100a/bHOTO XapakTepa
9KOJIOTHUECKUX TIPOO/IeM;

> TJIAaHMPOBAaHWE M OCYLeCTB/IEHUE [eMCTBUM B OKpY’Karolllel cpejile Ha OCHOBE 3HaHUS
Lje/iel YCTOMYMBOT 0O Pa3BUTHS Ue/I0BeueCTBa;

> paciiiMpeHre OrbITa [esiTeJIbHOCTH 9KOJIOTMUeCKOW HarpaBJeHHOCTH Ha OCHOBe
MMEIOLLMXCsl 3HaHUM 10 (pr3vKe.

B cdepe 11eHHOCTH HAyYHOTO TIO3HAHUSI:

> C(OpMHUPOBAHHOCTb MHPOBO33pEHUs], COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pasBUTHS (PH3UUECKON HAYKU;
> OCO3HaHWE LIeHHOCTHM HayuHOW JleATe/lbHOCTH, TOTOBHOCTb B IIpoLiecce W3y4yeHHst

(U3MKKU OCYIIeCTBIATh TPOEKTHYI0 W HCC/Ie[0BaTe/bCKYH) [lesTe/IbHOCTh WH/AWBHZYAlIbHO U B
rpyIre.

METAITPEAMETHBIE PE3YJIBTATHI

ITo3HasamenbHble yHUBepCA/bHble yuebHble Oeticmeus:

ba3oBnbie iornyeckuie AelCTBUS:

> CaMOCTOSATe/IHO (OPMYJIMPOBaTh M aKTya/lM3UpPOBaTh IMPO0OJeMy, pacCMaTpyBaTh ee
BCECTOPOHHE;

> OTIpeJiesIsATh Lie/IU [1esITe/IbHOCTH, 3a/laBaTh NlapaMeTpbl M KPUTEPUH UX [JOCTH)KEeHHS;

> BbISIB/ISITh 3aKOHOMEPHOCTU W TPOTHBOpEUrsi B paccMaTpyuBaeMbIX (PU3NYEeCKUX
SIBJIEHUSIX;

> pa3pabaTbiBaTh I7IaH  pellieHUss TMpobsieMbl € Y4YyeTOM aHaau3a UMEIOLUXCS
MaTepHaJIbHbIX ¥ HeMaTepra/bHbIX PeCypCoB;

> BHOCUTb KOPDEKTUBBI B [JIeSITE/IbHOCTb, OLIeHUBAaTb COOTBETCTBHE DE3YJIbTAaTOB Lie/IsiM,

OLIeHHMBAaTh PUCKU MOC/Ie/[CTBUH /leaTeTbHOCTY;
> KOODAWHUPOBaTh U BBIMOMHATE pabOTy B YCJOBUSIX peajbHOr0, BUPTYadbHOTO U



KOMOMHHPOBAHHOT'O B3aMO/I€HCTBUS;

> pa3BUBATh KPeaTUBHOE MBIIIIJIEHHE TIPU PellieHUH KU3HEeHHBIX MpobJiem.

basoBble ucciefioBaTeibCckue 1eHCTBUS:

> BJIaZIeTh HAYYHOU TePMHUHOJIOTUEM, K/IF0UeBbIMU TOHITUSIMA U MeTOZaMHu (PU3nuecKou
HayKu;

> B/Ia/leTh HaBbIKaMU yueOHO-UCCIeJ0BaTeIbCKOM U MPOeKTHOM JiesiTeJIbHOCTH B 06/1acTu

¢GU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TOWCKY METOJOB pelleHUs 3ajau
(hu3MUeCcKoro coziepKaHusi, MPUMEHEHHIO Pa3/IMUHbIX METO/I0B TI03HAHWS;

> B/Ia/IeTh BU/IAMHU [IeSITeIbHOCTH T10 TIOyUYeHUI) HOBOTO 3HAHUS, ero WHTepIpeTaLuH,
npeoOpa30BaHUI0 M MPUMEHEHHUIO B PA3/IMUHBIX yueOHBIX CUTyal[UsiX, B TOM UHC/Ie TIPU CO3JaHUM
yueOHbIX TIPOEKTOB B 00/1aCTH (DU3UKU;

> BBISIB/ISITh TIPUYMHHO-C/IE[ICTBEHHbIE CBS3M W aKTya/lM3UpPOBaTh 3a/auy, BbIJBUTATh
TUTIOTe3y ee pelleHUs], HaXOJUTb apryMeHThI [/l 0Ka3aTe/bCTBa CBOUX YTBEPKAEHWH, 3a7laBaTh
TlapaMeTpbl U KDUTEPUH PelLeHusT;

> AHa/lIM3UpOBaThb TOyUeHHble B XOJe peLIeHWs 3aJaud pe3yJbTaTbl, KPUTHUECKU
OL|eHMBaTh UX JIOCTOBEPHOCTD, POTHO3UPOBATh U3MEHEHHUEe B HOBBIX yC/IOBUSIX;
> CTaBUTh ¥ (OPMYMPOBATh COOCTBEHHBIE 33/jaul B 00pa30BaTe/IbHOU [IeSITe/TbHOCTH, B

TOM UHCJIe TIPU U3yUeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OL[eHUBATh IPUOOPETEeHHBIH OTIBIT;

yMeThb IMepeHOCUTh 3HaHUs 110 (pU3UMKe B MPAKTUUECKYH0 00/1aCThb KU3HEeAesITeTbHOCTH;
yMeTb UHTETPHUPOBaTh 3HAHUS U3 Pa3HBIX MPeIMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE W/IeH, Mpe/ijlaraTh OPUTrHHa/IbHbIE TIOAXO/bI U PeIlIeHus;

CTaBUTh MPOOIEMBI 1 33/IauM, [OIyCKAIOII[He albTePHaTUBHbBIE PEIIeHUsI.

Pabora c uHdopmarimeii:

> B/Ia/IeTh HaBbIKaMH MOJTydYeHus] HHPOpMaI[uy GU3NUeCKOro CO/iep>KaHus U3 UICTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIbHO  OCYIIEeCTB/SATh TOMCK, aHalu3, CHUCTeMaTh3alydio |
WHTEepIpeTaLyio UHPOPMALIMU Pa3/TMUHBIX BUJOB U ()OPM Tpe/ICTaB/IeHHS;

> OLIEHHBATh JI0CTOBEPHOCTb MHGMOPMAI[HH; UCIIONb30BaTh CPe/CTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHM B  pelleHWX KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U
OpraHM3allMOHHBIX 3afau C cobsroZieHeM TpebOBaHUN IPrOHOMHMKH, TeXHUKU 0e30TacHOCTH,
TUTHEHbl, pPeCcypcocOepe)keHus, TIPaBOBBIX U OSTHYECKUX HOPM, HOPM HWH(OPMAalMOHHOU
0e30I1acHOCTH;

> Co3/laBaTh TEKCThl (PU3MUECKOTO COZIeP>KaHUSI B PA3IMUHbIX (opmarax C yYeToM
Ha3HaueHWs UH(OPMaILMU U 1]e/IeBOY ayJUTOPHH, BbIOMpas ONTUMAaIbHYI0 (GOpMY Tpe/iCTaBIeHUs
Y BU3ya/IM3alivu.

KoMMyHUKaTHBHBIE YHUBepCa/lbHble yuebHbIe /1eHCTBUS:

VVVYY

> OCYIeCTBJISITh 001I[eHre BO BHEYPOUHOU /IeATeIbHOCTH;

> pacrio3HaBaTh NPEeANOCHITKM KOH(PIMKTHBIX CUTYaLMi U CMSATYaTh KOH(/IUKTHI;

> pa3BepHYTO U JIOTUYHO M3/1araTh CBOI TOYKY 3DEHUs C WCIIO/b30BAHUEM SI3BIKOBBIX
CpeJCTB;

> TIOHUMATh U MCI0/Ib30BaTh MPEMMYIIIeCTBAa KOMAH/IHOM U UHAUBHUYalTbHOU paboThI;

> BbIOMpATh TEMAaTHKYy M METO/bl COBMECTHBIX AEHCTBUH C y4yeTOM OOIIMX WHTEPECOB U
BO3MOYKHOCTeH Ka)K/I0T0 ujieHa KOJIJIEKTHBa;

> NIPUHUMATh LI COBMECTHOMN /IesiTeJIbHOCTH, OPraHHU30BBIBATH W KOOPAMHUPOBAThH

JleMCTBUS 110 ee JOCTV)KeHUIO: COCTaBJIATh IIaH JeUCTBUM, pacripesie/isiTb PO/ C y4eTOM MHEHUMN
YUaCTHUKOB, 00CY>X/]aTh pe3y/IbTaTbl COBMECTHOM paboThl;

> OL|eHMBaTh KayeCTBO CBOEro BK/I3Ja M KaKAOrO0 Y4YaCTHMKA KOMaH[bI B OOIMiA
pe3y/bTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

> npe/ijlaraTb HOBbIE TIPOEKThI, OLIEHMBAaTh W/leM C TO3ULIMKM HOBU3HbBI, OPUTMHA/IBHOCTH,
MpaKTUUeCKON 3HaUMMOCTH;

> OCYLL[eCTB/ISITh TO3WTUBHOE CTpaTerMueckoe IOBeJleHWe B Pa3/IMYHbIX CUTYyaLUsX,
TIPOSIB/IAATH TBOPUECTBO M BOOOpakeHHe, ObITb MHULIMATUBHBIM.



PezynsmueHble yHugepcanbHble yuebHble Oelicmeust:

CamoopraHu3anus:

> CaMOCTOSITE/IEHO OCYIIeCTB/ISITh TM03HABATeNbHYIO [IeSITeNIbHOCTh B 0obOnactv (r3mKwy,
BBISIB/ISITH MPOOJIEMBI, CTaBUTh U (hOPMY/TUPOBaTh COOCTBEHHbIe 3a/jauy;

> CaMOCTOSITeJIbHO COCTaB/ISITh IJIaH PeLIeHHsl paCueTHbIX U KaueCTBEHHBIX 3ajau, IJiaH
BBITIOJIHEHUS] TIPAaKTUYeCKOM paboThl C yueTOM HMEIOIIUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOJKHOCTEM U MPe/IIOYTeHNUH;

> JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

> pacIIupsATh paMKX Y4eOHOTO TpeZiMeTa Ha OCHOBe JTMYHBIX MTPeJTIOuTeHNH;

> JlefilaTh 0CO3HaHHBIN BBHIOOD, apryMeHTHPOBaTh ero, Opath Ha cebsi OTBETCTBEHHOCTh 3a
pellleHue;

> OLleHUBATb TPUOOpETEeHHBIN OIBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO U TIPOSIBJIEHUIO

pyaMLMU B 00siacTy (DM3WKH, TIOCTOSIHHO TOBBIIIATHE CBOWM 00pa30oBaTe/bHBIA M KY/bTYPHBIH
YPOBEHb.
CaMOKOHTPOJIb, 3SMOLIMOHA/IbHBIN UHTEJIIeKT:

> [laBaTh OL|EHKY HOBBIM CHUTYyal|UsiM, BHOCUTb KODPEKTHBBI B J€SITeJIbHOCTb, OL{€HUBATh
COOTBETCTBHE Pe3y/IbTaTOB LIe/IsSIM;

> B/a/leTb HaBblKaMU TI03HaBaTe/JbHOW pedieKCMM KaK OCO3HaHHWsI COBEpLIaeMbIX
JIeICTBUM U MBIC/TUTE/IbHBIX MPOL[ECCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;

> WCTIO/b30BaTh MpUeMbl pedyieKCHH /171s1 OLIeHKU CUTYal[|uH, BbI0opa BepHOTO pellleHus;

> yMeTb OLieHUBaTb PUCKU U CBOEBPEMEHHO NPYHUMATh PeLleHHs 110 X CHUKEHUIO;

> MPUHUMAaThb MOTHUBBI M apryMeHThbl APYTUX IPU aHa/lv3e pe3y/bTaToB [esTelbHOCTH;
NIPUHUMATH Ce0si, TOHMMast CBOM HeIOCTAaTKH U JOCTOMHCTBA;

> MIPUHUMAaTh MOTHUBBI M apryMeHThbl APYTUX IPU aHa/lv3e pe3y/bTaToB [esTelbHOCTH;

TPM3HABATh CBOE TPaBO U MPABO JPYTHX Ha OLIMOKH.

[MPEJMETHBIE PE3YJIBTATBI

K kon1y 11 k/acca o0yuaromuyicsi HayuUuTCs:

> MOHMMaTh 3Hau€HWe OIMUCATe/bHOM, CHUCTeMaTHU3UpPYIolleld, OOBICHUTEeNbHOU W
MIPOrHOCTMYECKOW (YHKUMK (U3UUeCKOM TeOpUM — MeXaHWKHM, MOJeKYJspHOM (U3UKU |
TePMOJUHAMUKY, PO/b (r3Uueckoil Teopuu B (OPMHPOBAHMHW TMpeACTaB/ieHui 0 (u3nuecKoi
KapTHUHe MUpa;

> pas/uyath yC/A0BHsI IPUMEHUMOCTH U3YUYeHHBIX Mojiesieli ((M3rdyecKUx Tesl U MPOoLiecCoB
(sB/ieHMIt); pa3nuuaTh yc/oBUs (TPaHHMLbl, 00/1IaCTH) TPUMEHMMOCTH U3Y4YeHHBIX (QU3NUeCKuX
3aKOHOB, TIOHMMaTb BceoOImMii Xxapakrep (yHJaMeHTaJbHbIX 3aKOHOB W OTPaHHUUEHHOCThb
VICTI0JIb30BaHMs1 YaCTHBIX 3aKOHOB;

> aHa/IM3UpOBaTh U OOBSICHATH MeXaHWUeCKHe, TelyIOBble, 3/IeKTPUUYECKHe TPOLIeCCHl U
SIB/IEHUSI, UCITIO/b3ysl OCHOBHbIE TIOJIO’KEHUS M 3aKOHbl MEeXaHWKH, MOJEKYJ/ISIPHO-KMHeTHUeCKOH
TeOpPUU, MOJIEKY/ISIPHOW (PM3MKH M TePMOAMHAMUKH, 371eKTPOJUHAMUKY;

> aHa/IM3UPOBaTh U O0BSACHATH (PU3MUeCKe SIBJIeHHs], UCTI0Mb3Ysl OCHOBHbBIE TIOJIOXKEeHUs U
(hr3nuecKre 3aKOHbI;

> OTUChIBaTh (PM3HWYeCKHe TIPOLIeCChl U SIBJIEHUS, MCIOJIb3ysi HeoOXO/AWMble BeTMUWHBI;
00BSCHATH 0COOEHHOCTH TIPOTEKaHUSI M3y4YaeMbIX (PM3NUeCKHX SIB/IEHNH;

> MIPOBO/IUTH MCCJ/Ie[IOBAaHHE 3aBUCHMMOCTU OJHOW (M3UUYECKOW BeTMUMHBI OT APYroul C
VCTO/b30BaHUEeM TIPSIMBIX H3MepeHWM, MpU 5TOM KOHCTPYMpPOBaTh YCTaHOBKY, (DMKCHPOBaTh
pe3y/bTaThl TOJyYeHHOM 3aBUCMMOCTU (PU3MYECKMX BeIMYMH B BHJe TIpadUKOB C y4eTOM
abCOMIOTHBIX MOTPEIIHOCTeN M3MepeHHH, eaTh BEIBOABI 110 Pe3y/ibTaTaM UCC/ie/I0BaHus;

> TIPOBOJJUTh KOCBEHHbIe U3MepeHUusi (U3NUeCKWX BeJWUMH, TPU 3TOM BBIOMpATh
ONTUMAa/IbHBI METO/, W3MepeHusi, OLeHWBaThb abCOIOTHbIE W OTHOCHUTE/IbHBbIE TOTPeIIHOCTH
MIPSIMBIX Y KOCBEHHBIX U3MepeHUH;

> MIPOBOJUTH OIIBITHI 110 TIPOBEpKe TpeJ/I0’KeHHOW TMIT0Te3bl: M7IaHMPOBaTh SKCIIEPUMEHT,
cobupaTh 3KCIepUMeHTabHYI YCTaHOBKY, aHa/JM3UpOBaTh IOJyueHHble pe3y/bTaThl U JiefiaTh



BBIBOJI O CTaTyCe Mpe/i/IOXKeHHOW THITOTe3bl;

> cobmoath TipaBWia 6Ge3oracHOro TpyJa MpH MPOBeAEHWH HWCC/IeOBAaHUM B PaMKax
NPaKTUKyMa W y4eOHO-UCC/Ie[J0BaTeIbCKON eITeTIbHOCTU C HCIO/Ib30BaHUEM HW3MepPUTE/TbHBIX
YCTPOMCTB U 1abopaTopHOro 060py10BaHMUS;

> pelllaTh pacyeTHbIe 3a/lauu C SIBHO 33/laHHOM 1 HesIBHO 3alaHHOM (PM3UUYeCKO MO/Ie/TbIO:
Ha OCHOBAaHWM aHalM3a YCJIOBUS OOOCHOBBIBATH BBIOOD (M3MUECKON MO/e/I, OTBevaroIei
TpeOOBaHUSAM 3a/lauu, IPUMEHSTb (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTY/aThl (hU3UUeCKUX
TEOPUM TIPY MCII0/Ib30BaHWM MaTeMaTUUYECKMX METO/IOB DeIlleHHsl 3a/iay, TIPOBOJUTb pacyeThl Ha
OCHOBAHWU MIMEIOIIUXCS IaHHBIX, aHA/TU3UPOBATh Pe3y/IbTaThl U KOPPEKTUPOBATh METO/IbI PEeLIeHHUSI
C y4eTOM TOJTyYEHHBIX Pe3y/bTaToB,;

> pelllaTh KauecTBEeHHbIE 3a7iauu, TpeOyrolue MPUMeHeHUs] 3HaHWH U3 Pa3HbIX pa3fiesioB
Kypca (DM3MKH, a TaK)Ke UHTerpalju 3HaHWH U3 JPYTUX MPeJMEeTOB eCTECTBEHHO-HAYUYHOT'O I[UK/IA:
BBICTPAMBaTh JIOTMUECKYI0 IIeMOUKY pacCy>KJeHW C OIMopod Ha W3y4deHHble 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJIEHHS;

> WCTIO/Tb30BaTh TEOPETUYECKHEe 3HAHUS /I/Is1 0ObSICHEHHUS] OCHOBHBIX TIPUHIUIIOB PaOOTHI
M3MepUTe/IbHBIX MPUOOPOB;
> aHa/IM3UpOBaTh W  OLIEHWBATb TOC/IEACTBUS OBITOBOW W  TPOW3BO/ICTBEHHOM

JieATeIbHOCTA YesIOBeKa, CBSI3aHHOW C (M3MUECKMMH TPOL[eCCaMM, C TO3WLMH 3KOJIOTHUeCKOH
Oe3omacHOCTH, TIpeACTaB/leHWH O paLMOHA/JILHOM TIPUPO/IONO/BE30BAHUM, a TAaKKe DPa3yMHOM
WCII0/Tb30BaHUM JIOCTWKEHUH HAayKW U TeXHOJIOTHH [/ Ja/ibHEHIero pa3BUTUS UeI0BEUeCKOro
00111eCTBa; IPUMEHSITh Pa3/IMUHbIe CTIOCOOBI paboThl ¢ WHGOPMaLel (pU3NMUECKOTo COZiep>KaHUs C
WCII0/Tb30BaHUEM COBPEMEHHBIX HMH(MOPMALMOHHBIX TEXHOJIOTHM, TIPU 3TOM HCII0/Ib30BaTh
CoBpeMeHHbIe MH(OPMALIMOHHBIE TeXHOJIOTUH I/ TIOVCKA, TTepepaboTKU U TpebsiB/IeHrs] yueOHO
Y HAyYHO-TIOMYJISIPHOM WH(GOPMAaL[UK, CTPYKTYPUPOBAHUS M WHTEpNpeTaluy UHGOPMAaLH,
TIOTy4eHHOM M3 pa3NMYHBbIX UCTOUHUKOB, KDUTUYECKH aHA/IM3UPOBATH IM0Jy4aeMyo MH(OpPMALIO
Y OLIEHWBATh €e [JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIUXCSl 3HaHWI, TaK M Ha OCHOBE aHa/u3a
WCTOYHMKA HWH(OpMAIUy; TIPOSBIATH  OpraHW3al[iOHHble W TI03HAaBaTe/lbHblE  YMEHHs
CaMOCTOSTE/TLHOTO TIPUOOPETeHUs] HOBBIX 3HAaHWI B MPOLIECCe BBIMOTHEHUS TIPOEKTHBIX M yueOHO-
HCCIIeIoBaTe/TbCKUX padoT;

> paboTate B TpyIme C WCIOJTHEHWEM pa3/IMUHbIX COLUABHBIX pOJiel; TMPOSBIATh
MOTHBALMIO K OyzAymjeidl mnpodeccHoHanbHON [/IeSTeIbHOCTH TI0  CIeLUaJbHOCTSAM  (PU3HUKO-
TeXHUYEeCKOT0 TpoQuIsi.

TEMATHUYECKOE IVTIAHNPOBAHME 11 K/JIACC

Ne |HaumeHoOBaHue Komue |IIporpammHoe copepkaHve | XapakTepUCTHUKa
pasfieloB U  TeM|CTBO JlesTe/IbHOCTH 00yYaroIyxcst
yueOHOro mpegMeTa |4acoB
1 |TlorpewHocTtu B|2 JKCriepuMeHT U Teopusi B|OnepupoBaThb TTOHATUSIMU:
3KCIiepuMeHTe rporjecce M03HaHWA | HA0/MoZeHe,  SKCTIepUMeHT,
(ymexums) npupozsl. HabmozeHuwe u|rumnotesa, Teopus, pusnyeckas
SKCTIepUMEHT B (PU3MKe. | BeIMuMHa, (PM3MYeCKUl 3aKOH,
Crioco6b1 M3MepeHus | U3MepUTe/IbHbIN npubop,
¢busnyeckux BeJIMUMH | U3MepeHue, pe3y/bTar
(aHanoroBele M LW(POBbIE |MU3MEPeHUs, LieHa Je/leHUs
V3MepHUTe/bHbIe TTPUOOPBI, | IIKAIBI niprbopa,
KOMIIbIOTEPHbIE TIOrPeLIHOCTh V3MepeHusl.
JlaTUMKOBbIe cucremsl). | [IpuBoAUTH NIpUMepbl
[NorpemHocTy  M3MepeHUH | HAO/IOleHUs], JKCIepUMeHTa,
¢busnyeckux Be/IMYMH | TUTIOTe3bl, TeOpUH,
(abcomoTHas ¥ | pr3nueckux BeJINYMH,
OTHOCHTe/bHas). ['unoTtesa. | pusnyeckux 3aKOHOB,
dusnueckuit 3aKOH, | U3MepUTe/bHbIX  MPUOOpOB.




r'PaHULIBI ero
MPpUMEHHUMOCTH

Ornpefensitb  LEeHY  Je/eHust
IIKaJTbl IpUO0pa, abCOMIOTHYIO
TIOTPELTHOCTh TIPSIMOT'O
v3MepeHUsi. 3HaTh (HOPMYJIBI
JJI1  OLIeHKM OTHOCHTE/TbHOU

MOTPeLIHOCTH KOCBEHHOT0
Vi3MepeHuUs, rpaBua
OKpYTJ/IeHHs abCOFOTHBIX
MOTPELIHOCTeN,  BbIpakKeHHe
OTHOCHUTE/IbHBIX

HOFPGLHHOCTEﬁ B IIpOLEHTax

Ouenka Ornpepenenue Onepuposarb TIOHATUAMU:
TIOTPeLHOCTeN MOTPeLIHOCTeN NPSIMBIX | a0COMIOTHAs MOTPELHOCTh
TIPSIMBIX u V3MepeHU 0 3aJaHHbIM | M3MepeHusi,  OTHOCHTe/IbHast
KOCBEHHBIX pe3ysibTaTaM  U3MepeHUU. | [IOrPelIHOCTh Vi3MepeHMUsl.
V3MepeHui [Tpuemsl oveHKY | [IpUBOAUTL TpHMephl MPSMBIX
(camocTosiTenbHAs MOTPELIHOCTE KOCBEHHBIX |[M  KOCBEHHBIX  H3MepeHuH.
pabora) H3MepeHun OnpenensaThb MOTPELIHOCTH
TIPSIMBIX Vi3MepeHUi.
Vcnonb3oBaTh MeTOJ, paHUL]
IJil OLeHKM  abCosoTHOM
MOTPeLIHOCTH NIPSIMOTO
Vi3MepeHus, rpaBua
OKpYTJ/IeHHs abCOFOTHBIX
MOTpelHOCTel, (GOPMYJbl AJIs
OLIeHKH OTHOCHUTETLHOM
MOTPELHOCTH KOCBEHHOT'0
r3MepeHusl. YMeTb OKPYIJIAThH
abCcositoTHBIE  TIOTPEIIHOCTH,
BbIpa)kaThb OTHOCHTe/IbHbIe
MOTPeLIHOCTY B TPOLIeHTax.
Pemlate 3azjauM Ha OL|eHKY

OTHOCHUTEJIbHBIX

MOTPeLHOCTeN
KunemaTtnyeckue [Tepemertienne, ckopocTb U |OmnepupoBaTh TOHATUSMU:
V3MepeHus YCKOpeHHe MaTepuasbHOM | CKOPOCTb, yCKOpeHue,
JATbHOCTU  TIOJIeTa, TOUKH, WX TMPOEKLIUM Ha OCH | cBoOoIHOe najieHue,
pacueT  HauaJbHOU CUCTeMBbI KOOpZMHAT. | Ja/IbHOCTh T10J1eTa,
CKOpPOCTH CnoxeHuve repeMelrieHri U |abcostoTHast MOTPELHOCTh
(mpakTHKyMm) CJI0KeHue CKOPOCTeU. | U3MepeHus,,  OTHOCUTe/IbHas
[BwxeHne TeJa, | IOrPelIHOCTh Vi3MepeHHUsl.
OporeHHOr0 TOA yriaoMm K |IIpuBoAWTS NIpUMepbl
TOPU30HTY.  3aBUCUMOCTB | CBOOO/IHOTO TafleHusi Tesl TIpU
KOOp/IMHAT, CKOPOCTU M| pa3/nyHbIX 3HaYeHUsIX
YCKOpeHUs MaTepuasbHOM | HaualbHOM  CKOPOCTH, TpH
TOUKHU OT BpeMeHU pasHbIX yriax MeX1y
HayaJbHOM  CKOPOCTBIO U
ropusoHTOM.  lcrosnb3oBaTth
PYJIETKY, KWHeMaTuyecKue
dhopmybl, OTUCHIBAIOIIHEe

JBIDKeHWe Tena, OpolleHHOro




MoJi, yYrJAOM K TOpPHU30HTY.
®opmy/MpoBaTh TUIIOTe3y O
Xapakrepe 3aBUCUMOCTH
JATBHOCTH  ToJIeTa  TeJla,
OpoOIIIeHHOTr0 TOPU30HTAbHO,
OT ero HauyajlbHOW CKOPOCTH.
HccnenoBathb 3aBUCUMOCTb
JANTBHOCTH  ToJIeTa  TeJla,
OpoIIIeHHOTr0 TOPU30HTABHO,
OT ero HauajJbHOM CKOPOCTU U

WHTEePIIPeTUPOBaTh
M0JIlyYeHHbIe pesyJ/bTarkl.
Pemath 3ajauy Ha
oripeziesieHye o

5KCIepUMeHTabHbIM [JaHHBIM
HauyajbHOU CKOpPOCTH  Tea,
OpOILIeHHOT0 TOPU30HTA/BHO.
Omnpezensatb abCOMIOTHYIO W
OTHOCHUTE/IbHYH0 TIOrPEeLIHOCTh
HauajbHOU CKOpPOCTH  Tea,
OpOILIeHHOr0 FOPHU30HTaIBHO

[Tpocreiie Metozbl u npueMs! | OnepupoBaThb TIOHATUAMU:
reoMeTpuuecKre MpOBe/leHUs1  TPSMBIX U | abCosrOTHAas MOTPELHOCTh
V3MepeHus KOCBEHHBIX V3MepeHHuH | U3MepeHusl,  OTHOCUTesbHast
(camocTosiTeNnbHAs reoMeTpUUeCKUX BeMUMH | [IOIPeLIHOCThb Vi3MepeHHUsl.
pabota) (amvHa, yros, TmIOLIAAb,|3HAaTh MeTOJbl U  TPHEMbI
o6bem) NIpOBeJIeHUsI TIPSIMBIX
W3MEepeHU  TeoMeTPUYEeCKUX
Be/TMUKH. [TpuMeHSITH
¢dbopMybl A1 OTIpefesieHust
abCOMIOTHBIX u OLIeHKH
OTHOCHUTEJ/IbHBIX
MOTPELLHOCTEN. Pemats
3ajlauy ~ Ha  OMpejiesieHue
wiomazn Gurypel U obbvema
TeJla 1O 3KCIepUMeHTaabHO
V3MepeHHbIM 3HaueHUSIM
anvH. OripefienaTh 3HauyeHUs
OTHOCHUTEJIbHBIX
MOTPELIHOCTeN B MPOLIEHTax
I'paduku I'padmueckoe OneprpoBatb TOHATUSMU:
5KCTiepUMeHTaIbHBI rpeJicTaB/jeHre rpadyK 3aBUCMMOCTH OJHOM
X 3aBUCUMOCTEH. 3aBUCUMOCTeN (pr3UUecKUX | (PU3NUYeCKOW BeIUUMHBI  OT
BeJIMYMH Jpyr OT Jpyra.|ApYrou, JIMHelHas
JIuHeliHasg ~ 3aBUCHMOCTb. | 3aBUCUMOCTb, yTJIOBOM
YrnoBo KoadpdurmeHt u|kKo3pduimeHT U cBOOOAHOE
cBoboziHOe c/1araeMoe | cylaraeMoe JIMHEUHOMU
JINHEHOM 3aBUCHUMOCTHU 3aBUCUMOCTH,
anmnpoKcHMaLus,
VIHTepIOJISALNS,

3KCTPAarioJisLys. 3HaThb




npaBu/ia TOCTPOEHMUS
rpadukoB 3aBUCUMOCTeN
(h13MyecKUx BeIUUUH APYT OT
apyra.  Crtpouth  rpaduku
JTUHeNWHBIX 3aBUCUMOCTeN
(13ryecKUx BeUUUH JpPYyT OT
apyra. IlpuMeHsTb MpaBuIa
TOCTPOEHUs rpaukoB
3aBUCHMOCTEN (hr3ruecKrx
BeJIMUMH Jpyr OT Jpyra.

[TpuBoUTH MIpUMepkI
anmnpoKCUMaLiH,
VIHTEPIIOJISALINY,
SKCTPAIoJIALUN. YmMmets
TIPOBO/IUTH rpoLe yphl
anmnpoKCUMaL|H,
VIHTEPIIOJISALINY,
skcTpanomaimy.  Onpegensartsb
3HauyeHUst yTJIOBOTO
Kod(dureHTa ¥ CBOOOJHOTO
c/iaraemMoro JIMHEUHOMU

3aBHCHUMOCTH, OLIEHMBaTh WX
abCositoTHBIE  TIOTPEIIHOCTH.
YcraHaB/MBaTh  B3aUMOCBSI3U

MeXxay MaTeMaTUueCcKUM
TIOHATHEM «JIMHeWHast
dyHKLMSI» u JIMHENHON

3aBUCUMOCTBIO  (PU3HUUYECKUX
BeJIMYMH JIpyr OT Jpyra.

UccnenoBaThb u
VMHTepNpeTUpoBaTh  rpaduku
JIMHeHHBIX 3aBUCHUMOCTEN

(U3NUeCKNX BeUMYUH JPYT OT
gpyra. Pemars 3amaud  Ha
MOCTPOEeHue JTUHENHBIX
rpadukoB 3aBUCUMOCTeU
(U3NUECKNX BEIUMYUH JPYT OT
Jpyra To0 3aJaHHbIM Habopam
JKCITIEPUMEHTA/IbHBIX [JAHHBIX,
OTIpe/iesISiTh TI0 TTIOCTPOEHHOMY
rpauKy yTJIOBOM
KodpdureHT U CBoOOJHOE
C/laraemMoe,  OLEHMBaThb WX
abcomroTHBIE "
OTHOCHUTE/TbHBIE TIOTPEITHOCTH

O6paboTka
HeTMHEeMHBIX
3aBHCHMOCTEH:
JIMHeapu3aLys,
MoZicyeT  TIJIOLIA/U
o/, rpauKom,

I'padmueckoe
ripe/icTaB/ieHre
3aBUCUMOCTeN (U3NUeCKrx
Be/IMYMH JIpyr OT Jpyra.
HenuneliHas 3aBUCMMOCTD U
ee TMHeapu3aLys

OnepurpoBathb TIOHATUSIMU:
rpauK 3aBUCUMOCTUA OJJHOM
(duv3nueckoii  BeJIMUMHBI  OT

JIpyrou, He/TMHelHast
3aBUCUMOCTh, JIMHeapu3alys
HeJIMHeHOH 3aBUCUMOCTH,




MoCTpOeHHe
KacCaTe/IbHbIX

rpaduKy (J1eKuys)

K

mwiomaap  noj  rpagukoM
3aBUCUMOCTH, KacaTe/lbHasi K
rpadpuKy  3aBUCUMOCTH B
[lAaHHOM TOuke. 3HaTb MpaBuUJIa
TIOCTPOEHUS rpaduKoB
3aBUCUMOCTeN  (PpU3NUeCcKux
Be/IMYMH JIpyI OT JpYyra,
¢u3ryeckuii CMbICI TIIOIIAAU
1o/, rpa¥koM 3aBUCUMOCTH U
KacaTenbHOW K rpaduky
3aBHCUMOCTH B JIaHHOW TOUKe.
Crtpoutb VCXO/HbIe u
NMMHeapu30BaHHble  rpaduKu
3aBUCUMOCTeN  (pU3NUeCcKux
Be/IMYMH JIpyI OT JpYyra,
KacaTelbHYH0 K  rpaduky
HEeMHEeWHOW 3aBUCHMOCTH B
JaHHoW Touke. [IpumeHATH
TipaBU/Ia MOCTPOEHMUS
rpadukoB 3aBUCUMOCTeU
(U3rMyecKUx BeIUUUH APYT OT
apyra. OnpeziensiTb 3HaueHUs
oM nof,  rpadukoMm
3aBUCMMOCTM U YIJIOBOTO
Ko3(dduimeHTa KacaTeJbHOU K
rpaduky HeJTMHeNHOM
3aBHCUMOCTH B JIaHHOW TOUKe,
OLleHMBaTh WX abCOJIIOTHBIE
TIOTPEIIHOCTH. Y CTaHaB/IMBaTh
B3alMOCBSI3U MeX1y
MaTeMaTUUeCKUM  TIOHSATHEM
«(QyHKUYS» U 3aBUCHMOCTHIO
(U3rMyecKUx BeIUUUH APYT OT
apyra. Nccneposatb v
VMHTeprpeTUpoBaTh  Ipapuku
He/IMHEeWHBIX  3aBUCHMOCTEl
(13rMyeCcKUx BeMUUH APYT OT
gpyra. Pemars 3amaud  Ha
TIOCTpOeHUe

JIMHeapu30BaHHbIX padrKOB
3aBUCHMOCTeN (r3ruecKrx
BeJIMUMH [JIpyT OT Jpyra Mo
3a/laHHBIM Habopam
5KCTepUMeHTa/bHbIX [IAHHBIX,
orpe/ieNIATh M0 MOCTPOEHHOMY
rpaduky yTJI0BOM
Ko3(pduiieHT U cBoOGOAHOE
claraeMoe,  OLIeHUBaTb  UX
abcosoTHBIe u
OTHOCHUTeJIbHBIE TIOTPeIIHOCTH

N3mepenue

PaBHOMepHOE

OnepupoBath TIOHSITUSIMU




3aBUCUMOCTH HepaBHOMepHOe rpadvK 3aBUCMMOCTU OJHOU
KOOp/JMHATBI NpSIMOJIMHENHOe [BIDKeHUe. | (U3MYecKOl  BeIUUUHBl  OT
rpaHulibl  obsiacTH KooppauHara, BpeMs, | Ipyrowu, He/WHelHast
HaMOKaHUs oT CKOPOCTb 3aBUCUMOCTb, JIMHeapu3alys
BpEMEeHH. HeMHeHHOU 3aBUCUMOCTH.
JInHeapusauus CTtpouth  JMHEApU30BaHHBIN
3aBUCUMOCTH rpavk 3aBUCUMOCTH
(mpakTUKyMm) (br3nuecKUx BeJWYUH APYT OT
apyra. IlpyumeHsiTe mpaBuia
TOCTPOEHUS rpadukoB
3aBUCHMOCTeN (r3ruecKrx
BeJIMYMH JIpyr OT  Jpyra.
Ornpegensitb 3HaUYeHus
yrjaoBoro KosdduiveHta WU
cBoboziHOTrO cJ1araeMoro
rpaduka JIMHeHOU
3aBUCHMOCTH, OL|€HMBaTb MX
abCoIOTHBIE  TIOTPEIIHOCTH.
HccnenoBathb u
VIHTepIIPeTUPOBaTh
HeTMHEeHHYI0 3aBUCHMOCTb
KOOD/JJMHATHI TPAHULIbI 00/1aCTH
HaMOKaHUsI Oymaru oT
BpeMeHH. Ncrnonb3oBats
CEKyH/IOMED U PY/eTKY
N3yuenue ympyroro |2 Cuna. MWM3wmepenue cuibl | OnepupoBarb TIOHATUAMU:
rhcTepesnca JMHAMOMeTpOM. YTIpyrue U |cuia, AedopManusi, YNpyruu
(mpakTUKyMm) YaCTUYHO yIpyrue | TUCTepe3ucC. YMmets
JIedopmaruu. Cuna | dopmynvpoBaTh 3akoH ['yka,
yrpyroctu. 3akoH ['yka.|cobupatsb
OTK/IOHEeHUs1 OT  3aKOHa | 3KCIIepUMEHTA/IbHYIO
I'yka. T'mcrepesuc. Pabora|ycraHoBKy. @PopMynupoBaTth
CWIbl Ha MajJOM U Ha|TUIoTe3y 0 XapakTepe
KOHEYHOM  TepeMelleHHH . | 3aBUCHUMOCTH [ITMHBl 00BeKTa
I'padmueckoe OT Be/IMUMHBI TIPUIO’KEHHOU K
rpe/iCTaB/IeHN e paboTsl | Hemy CUJIBL. Crpouts
CUJIbI HeJTUHeHHbIN rpavk
3aBUCUMOCTH (du3nueckrux
BeJIMUMH JIpyr OT Jpyra.
[IprmeHATH rpaBuia
MOCTPOEHUs rpaukoB
3aBUCUMOCTeN  (PpU3NUeCcKux
BeJIMUMH JIpyr OT Jpyra.
UccnenoBaThb u
VHTEPIIPeTUPOBaTh
HeJIMHeHHY0 3aBUCUMOCTb

JUTMHBI 00BEKTa OT BeTUUMHBI
TPWIOXKEHHOM K HeMYy CHJIBI.
OrnpeziesiAiTb ~ yroa  HaK/IOHa
KacaTenbHOW K rpaduky
HeJTMHEeMHOH 3aBUCHMOCTU B




JJaHHOM TOYKe, TIOLIA[b TO[
rpadukom, OLIeHMBAaTh
abcosoTHBIe u
OTHOCHUTeJIbHbIE TIOTPeLHOCTU
3TUX BeJIMUMH. VICIio/ib30BaTh
CeKyH/IoMep 1 AUHAMOMET].

HaxoxneHve maccel
JIVHEVKU U LUIpULa
C TOMOLLbIO
yPaBHOBEILIMBAaHUS

pbluara (IpakTUKyM)

AGComoTHO TBepzoe Tero.
BpaiarensHoe — aBUKeHUe
TBepAoro Tesma. MoMeHT
CU/bl OTHOCUTE/IBHO OCHU
BpaileHus. Ilneyo cuibl
CioXeHue cuJI,
TIPUJIO)KEHHBIX K TBepZoMYy
Teny. LleHTp TsbkecTu Tesa.
YcnoBus paBHOBeCUs
TBepAoro Tesa. Poryar

OneprpoBatb TIOHSITUSIMU
MOMEHT CWUJIbl OTHOCUTETbHO
OCHU BpallleHUs, IJIeU0 CUJIBI,
LIEHTD TsDKeCTU Tejia, phluar.
YmeTb ¢bopMynrpoBaTth
MpaBWJIO MOMEHTOB, YCJIOBUS
paBHOBECHSI abCcosoTHO
TBEPAOTrO Teja, CK/Ia/bIBaTh

CUJIBI, TIPUJIOKEHHBbIe K
TBEpJIOMy  Teny, cobuparhb
9KCIIep¥MeHTa/IbHY IO

YCTaHOBKY. IIpuBOAUTE
TIpPUMepBI MpUMeHeHHs
pBIUaroB. dopMyMpoBaTh
TUII0Te3y 0 Xapakrepe
3aBUCUMOCTH KOOpJVHAThI
TOYKHU OTIOpBI
YPaBHOBELIEHHOI'0 pblyara OT
BeJIMYMHBI CUJIBI,

TIPWIOKEHHOM K €ero KOHILy.
CTpouTh J/MHEWHBbIM TrpauK
3aBUCUMOCTH (du3nueckrux
BeJIMYMH JIpyr OT Jpyra.

[IprmeHATH rpaBuia
MOCTPOEHUs rpaukoB
3aBUCUMOCTeN  (pU3NUeCcKux
BeJIMUMH JIpyr OT Jpyra.
UccnenoBaThb u
VHTEepIpeTUPOBaTh

3aBUCHMOCTb KOOpJVHAThI
TOUKH OTOpbI
YPaBHOBELIEHHOI'0 pblyara OT
Be/TMUVHBI CHJIBI,
TIPWIOKEHHOM K €ero KOHILy.
Onpegendars 1o rpaguky
JIMHeHON 3aBUCHUMOCTH
3HauyeHUst yTJIOBOTO

Kod(durreHTa U CBOOOJHOTO
CJ1araemMoro, OLIeHUBATh
abCostOTHBIE u
OTHOCHUTE/IbHBIE TOTPEIIHOCTH
3TUX BelMWYMH. VIcmomb3oBaThb
JIMHENKY, a TakXKe INIpPHUIL] C
JefeHUssMU  [/IT  W3MEepPeHuUst
oObema. Pemmath 3agauM o




PdaBHOBECHM pDbIYUdrd

10.

N3mepenue

KO3 puLeHTa
SHepreTUYeCcKrux
MOoTepb NIPU OTCKOKe
LIapyKa oT
TIOBEPXHOCTH
(mpakTUKyMm)

NmMnysisce CHUJIbI U
V3MeHeHre MMITyJibca Tesa.
3aK0H COXpaHeHus
uMmnynbca. KuHetnyeckas
SHeprus MaTrepuaabHOU
TOUKH. Teopema 00
V3MEeHEeHNH KUHEeTHYeCKOU
SHEepruu MaTepranbHOU
TOUkU. IloTeHIManbHBIe U
HeroTeHLManbHble  CHUJIbL.
[loTeHiuanbHass  SHepPrus.
[ToTeHuyanbHas ~ SHepPrus
Tena B OJJHOPO/IHOM
rpaBUTaLMOHHOM rosie.
CBas13b paboThI
HeIoTeHLMaNbHbIX CUT C
V3MeHeHHeM MeXaHWYeCKOu

SHEpPrud  CUCTeMBbl  TeJl.
3aK0H COXpaHeHus
MexaHUuecKon JHEepruu.
Ynpyrue u  Heyrpyrue

CTOJIKHOBeHUs. BHyTpeHHsIs
SHeprus Tena

OnepurpoBathb TIOHSITUSIMU:
VIMITYJIbC CUJIbI, UMITYJ/IbC Tera,
KUHeThYecKast Heprus
MaTepuaabHOU TOUKH,
MOTeHLIUaIbHbIe u
HeroTeHLMaTbHble CUJIBI,
MoTeHLIMa bHasi JHeprusi (B
T.4. Teja B OJHOPOJHOM
rpaBUTALMOHHOM rose),
ympyrue v HeyTpyrue
CTOJIKHOBEHUS. YMetb
(hopmyiMpoBaTh 3aKOH
COXpaHeHUsT  UMIyJbCa U
TeopeMy 00  U3MeHEeHUU
KUHETUYEeCKON SHepruv

MaTepuaJbHON TOUKH, [jaBaTh
oripefiesieHre TIOTeHLMATbHBIX
M HeNoTeHLMa/lbHBbIX  CUJ;
dhopmynupoBaTh 3aKOH
COXpaHeHUss  MeXaHUUeCKOM
5Hepruu. [IpuBogUTL IpUMepbI
C/lyyaeB, Korjia UMITy/IbC Tesa

COXpaHSIeTCs W He
COXpaHsIeTCH, Korjja
MeXaHuuecKast JHEpTrusi

CUCTEeMBbI COXPaHSIeTCS WU He
COXpaHsieTcsl,  yOpyrux |
HeyTpyrux CTONIKHOBEHUM.
®opmy/MpoBaTh TUIIOTE3y O
xXapakTepe 3aBUCUMOCTHU
BBICOTBl ~ OTCKOKa  LlIapuKa
nocre coy/japeHust C
TOBEPXHOCTBIO

TOPU30HTAIBHOTO  CTOMA  OT
BbICOTBI ~ cOpoca.  CTpouTh
JIMHEWHbIM W HeJIMHeUHbIN
rpaduk 3aBUCUMOCTH
(U3rMyecKUx BeIUUUH APYT OT

apyra. IlpumeHsTh mnpaBuia
TIOCTPOEHUS rpaduKoB
3aBUCUMOCTeN  (PpU3NUeCcKux
BeJIMYMH JIpyr OT Jpyra.
UccnenoBaThb u
WHTeprpeTUpoBaTh

3dBHCHUMOCT b BbICOTBI OTCKOKa
[IapyWKa I10C/Ie CcoydapeHuda C

TIOBEPXHOCTBIO
TOPU30HTA/ILBHOTO  CTOMa  OT
BBICOTBI cbpoca.
Vcrnonb30Bath DYJIETKY.




Pemath 3asaun 00 abCOMIOTHO
YTPYTHX u abCoJTOTHO
HEYIIPYTUX COYJapeHHsIX

11.

KommuecTBo TEeMJ/IOTHI.
TennoeMKOCTb Tesa.
YpeneHas U MoJisIpHas
TeIVIOEMKOCTH  BellleCTBa.

OrmnepupoBaThb TIOHSITHSIMHU:
KOJTUUECTBO TEIJI0ThI,
TEIJIOEMKOCTh TeJla, y/e/bHast
U MOJISIpHAasi —TerUIOeMKOCTH
BeIIIeCTBa, TEIJIoBOe
paBHOBecHe. YMeTtb
dbopMmynuvpoBaTh  ypaBHeHuUe
TeruioBoro OanaHca, cobupaTh
9KCIIePUMEHTA/IbHYIO
YCTaHOBKY. [IpuBoguth
TpUMepbl  Teq, 00J1a/IaroIX
OZIMHAKOBOM TeIJIOEMKOCTBIO,
HO  pa3/M4YHOM  yZe/IbHOU
TEeIJIOEMKOCThI0.  [IpUMEeHSTh
ypaBHEeHHe TeryIoBOro OamaHca
JJI1  ONMHMCaHWs  Tporecca
Teryio00MeHa TBEp/Oro TeJsa C
BOJIOM. WccnenoBath
TeryIo00MeH MeXIy TBepZAbIM
TEJIOM W JKUJKOCTIMU |
HMHTEepIIPeTUPOBATh
pe3y/bTaThbl 3TUX OILITOB.
OrpefienisiTb ~ TEIJIOEMKOCTh
TBEPZAOr0 Tejla Ha OCHOBAHUM
pe3y/ibTaToB  OMNBITOB  TIO
W3yUeHUI0 TerioobMeHa
MeXAy TBepAbIM TeJOM U
JKUJKOCTIMM ~ C  pa3HBbIMH
TeMIlepaTypaMy,  OL|eHUBaTh

abCOMIOTHYIO u
OTHOCHUTEJIbHYHO TOTPelHOCTH
V3MepeHHOU Be/TMUMHBI.
Ncnosib3oBath TepMOMeTp.

YcraHaBiuBaTh  B3aMMOCBSI3U
MEX/ly 3aKOHOM COXPaHEHHsI
SHepruv u ypaBHEHHEM
TeruioBoro 0OasaHca. Pemath
3a/jauu Ha TIpUMeHeHHe
ypaBHEHHs TerIoBOro OaaHca

12.

Ornpesenenue
TeII0eMKOCTH
TBEpPZ0ro Tena
(MpakTHKyM)
N3mepenue
TemrepaTypbl  pyK
3KCIepuMeHTaTopa
u [laBJIeHus,
KOTOpoe MOTyT
Co3/laTh €ro Jierkue
(MpakTHKyM)

YpaBHeHue TeIryI0BOro
6anaHca. TeryioBoe
paBHOBeCHe

[aBneHue, o00Bem,

TeMmIiepatypa, KOJUYeCTBO
BelljecTBa. VjeanbHbli ras.
YpaBHeHue MeH[e/ieeBa—
KnanetipoHa. ["a3oBbIe
3aKOHBI. I"a30BbIM
TePMOMETP

OnepupoBaTthb TIOHATUAMU:
JlaBJIeHHe, o0BeM,
Temrieparypa, KOJTHYECTBO

BellleCTBa, WJea/bHbIM  Tras.
YMeTh 3anuceiBaTh ypaBHeHHe
MenpeneeBa—KnanernpoHa,
(hopMynpoBaTh rasoBble
3aKOHBI, cobupaThb
3KCIIepUMEeHTaIbHY0




YCTaHOBKY. 3HaTb YCTPOMCTBO
¥ TpUHLMIN paboTbl ra3oBOTO
TepMoMeTpa. IIpuBoauTh
MpUMepkl MOBeJleHus rasa Ipu

13.

SdbdexkTrBHBIN

K03 urLeHT
JKeCTKOCTH

CUCTEMBI.
Ornpefenenue
MOZYJI FOnra
TIPOBOJIOKH C
MOMOLIIBI0  phluara.
Ornpefenenue
rpefiesia  yIpyrou
nedopmarum
(MpakTHKyM)

Hedopmarumn TBEpZI0ro
Tesa. Pactsokenne u
okatue. Mogyns  FOwra.
Ympyrue U Heympyrue
Jnedopmanyu. [Tpenen
yOpyTUX Jedopmaruii.
3akoH I'yka. MOMEHT CUJIBbI
OTHOCHTEJ/IbHO ocH
BpaujeHusa. Ilneuo cusbl
YcnoBus paBHOBeCHUs
TBepZAoro Tena. Peryar

V3MEHEeHHWU ero [jaBJIeHus,
00BeMa, TemIiepaTypsl.
[TpumeHSTH JIMHEUKY u
CeKyH/IOMep. Onpepenarsb
TeMrepatypy M  JlaBjeHHe
WJeaJlbHOT 0 rasa o
pe3y/bTaTam OTbITOB C
camo/ieIbHbIM ra3oBbIM
TepmoMeTpoMm. Mcronb3oBath
JIVHEMKY U  CaMOJeJ/IbHbIN
rasoBbIi TePMOMETD.
YcraHaBnvBaTh  B3aMMOCBSI3U
MeXay BHELITHUMHU "
BHYTPEeHHHUMU
MakporiapameTpaMu
TepMOIMHAMUYeCKO1
cucTtembl. Pemiate 3ajaud Ha
NIpUMeHeHHe yPaBHeHUs
MeHgeneeBa—KnarneiipoHa
Onepuposatb TIOHATUSMU:
ynpyrue u HeyTpyrue
JnedopMaliuy, mnpezen yrpyrou

nedopmaiuu, Mopaysb FOHra,
MOMEHT CWJIbI OTHOCUTETbHO
OCH BpallleHUsl, TJIeU0 CHJIbI,
pblyar. YmeTb (opMy/IMpOBaTh
3akoH ['yka ania gedopmaiiuu

pacTshKeHus OJHOPOJHOT 0
CTepXXHs  C  TIOCTOSIHHBIM
TOTIepeyHbIM ceueHueM,
yCJI0BUE paBHOBeCUs
abCo/IIOTHO ~ TBEPJIOTO  Tea,
cobupaThb
5KCIiepUMeHTalbHYI0
YCTaHOBKY. [IpuBoguth
TpUMepbl yTIPYTUX u
HeyIpyrux JehopMarui,
MaTepuajioB C pa3IU4YHbIMU
Moayasimu FOura. IIpuMeHSITH
3akoH ['yka g pacuera
nedbopmaiu pacTshKeHust
IIPOBOJIOKH. Wccneposarthb
3aBUCUMOCTh yITUHEHUsT
MIPOBOJIOKM  OT  BeJIMUMHBI

pacTsiruBarollleid ee CWIbl U
HHTepIIpeTUPOBaTh
ToJlyyeHHble pe3yJibTaThbl, B




TOM UMC/ie [OJid OIlpefe/leHruda

npejena yIIpyrou
nedopmariiuu. OrnpepensThb
Mozynb HOHra mMpoBOJIOKM Ha
OCHOBaHUU pe3y/bTaToB
OTBITOB 10  PACTSKEeHUI0
MPOBOJIOKK  C  TIOMOIIIbIO

Pas/MyHbIX 10 BEJUUYKHE CHUJI,
OlleHMBaTh a0COMIOTHYIO U
OTHOCUTEJIbHYIO TOrPELIHOCTh
v3MepeHHoOro mogayas HOHra.
Wcnonbs3oBaTh HepaBHOI/IEUMH
pblyar JJis yBeJIMueHusi CUJIbl U
nepemelreHys. Pemate 3azaumn
Ha TpUMeHeHHe 3akKoHa ['yka
[/ pacyeTa paCTsDKeHUs U
C©KaTus CTep)KHen

14.

N3mepenue

KO3 puLeHTa
TTIOBEPXHOCTHOI'O
HaTsDKeHUsI MeTOZIoM
OTphIBa

(MpakTHKyM)

[ToBepxHOCTHOE

HaTsbkeHHe. KoadduuyeHT
NIOBEPXHOCTHOT'O
HaTsDKeHUs. Cuina
NIOBEPXHOCTHOTO
HaTsDKeHUs. KanwiisipHble
sABleHus. [laBieHue TIOZ

VICKPUBJIEHHOM
MOBEPXHOCTBIO  JKUAKOCTH.
®opwmyna Jlamiaca

OrnepupoBaThb TIOHSATUSIMU:
TIOBEPXHOCTHOE  HaTsDKeHue,
K03 duLeHT

TIOBEPXHOCTHOTO  HaTsDKeHUS,
Kanu/UIIpHbIE SIBJIEHUSL. Y MeThb
3anuchbiBaTh  (opmyny s
CHUJIBI MOBEPXHOCTHOI'O
HaTsbKeHus1, popmMyny Jlaraca
[/l OTipefie/ieHdst  [aBJIeHUsl
o, HCKPUBJIEHHOU
MOBEPXHOCTHIO JKUJKOCTH,
cobupaThb
9KCIepUMEHTa/IbHY IO
YCTaHOBKY. [IpuBoguth
TIPUMepB.I TOBEPXHOCTHBIX
SBIEHUM U  KaNWLISPHBIX
sBneHU. IIpumeHsITb MeTo[,
OTpbIBa paMKU oT
MOBEPXHOCTU >KUJKOCTH /ISl
V3MepeHus Ko3(duimeHTa
MOBEPXHOCTHOTO  HATSDKEHUSs
JKUOKOCTH. Uccnenosathb
3aBUCUMOCTb BeJIMYMHBI CUJIBI,
HeoOX0UMOM AJi1 OTphIBa OT

TOBEPXHOCTH BO/IbI
MIPDOBOJIOYHOM paMKH, OT ee
repuMeTpa u
VHTEPIIPeTUPOBaTh
pe3y/bTaThl TIPOBe/IeHHBIX
V3MepeHUi. OnpegensaTtb
K03 duLeHT
MOBEPXHOCTHOTO  HaTSDKEeHUs
JKUJKOCTM TIO  pe3yJsbTaTaM
MIpOBeJIeHHbIX V3MepeHui,




olleHUBaTh  abCO/MIOTHYIO U
OTHOCUTEJIbHYIO TOTrPELIHOCTh
V3MepeHHOU BeJIMUMHBI.
Wcnone3oBate  peluar s
CO3/laHMsl  CWJIbI  3aJJaHHOMU
Be/TMUMHBI. PeliaTh 3a7jaud Ha
rnipuMeHeHre (OPMYJIbI /s
CHJIBI MOBEPXHOCTHOI'O
HaTSDKeHUs u hopmyJIbI
Jlamnaca

15.

OrnipegeneHve TOYKA
pOChI (TTPAKTUKYM)

Haceimenseie 15
HeHacChbIllleHHbIe Tapsl.
KauecTtBeHHasi 3aBUCMMOCTb
IUVIOTHOCTY U  [IaBJIeHUs
HaCBIEHHOT0  Tapa  OT
TeMIepaTypsbl, ux
HEe3aBUCUMOCTL OT o0bObema
HACBILL[EHHOT' O rapa.
BnaxHoctb BO3JyXa.
AbGcosmoTHast U
OTHOCUTe/IbHAs BIaXKHOCTh

OmnepupoBaTthb TTOHATHSAMU:
HACBILLIEHHBIN u
HEHACBIL[eHHbIH nap,
B/I&KHOCTh BO3/yXa,
abCo/I0THAas U OTHOCUTE/IbHAs
BJI&’)KHOCTb. YMeThb
KaueCTBeHHO OMMCBIBATh
3aBUCUMOCTh IUIOTHOCTH U
JIABJIEHUS] HACBIIIIEHHOTO Tiapa
oT TeMIIepaTyphbl, Hux
HE3aBUCUMOCTL OT oObeMa
HaCBIIIIEHHOTO TIapa, coOupaTh
9KCTIIepUMEHTaTbHYIO0
YCTaHOBKY. IIpuBOAUTE
NpUMEpPbI  HACBIIIEHHOTO |
HEHaChII[eHHOTO napa.
WccnenoBath riporiecc
BbITIA/IEHUS POCHI npu
TTOHIDKEHUHU TeMrepaTypbl
BJ/IQYKHOT'O BO3/IyXa u
WHTEpIpPeTHPOBATh
T0JTyueHHbIe pe3y/bTaThl.
OmnpezensaTb IO TOJyYeHHbIM
9KCTIepUMEHTa/IbHbIM  [JaHHBIM
TeMrepaTypy TOUKY pPOCbI, U
3aTeM, C TIOMOII[bI0 TaOJIHI[BI
3aBUCUMOCTH JIaBJIeHUST
HaCBIIIIEHHOTO Tlapa BOJBI OT
TeMIiepaTypbl, OTHOCUTEIbHYIO
BJIQ’)KHOCTh BO3/lyXa, a TaKXe
abCo/MIOTHBIE u
OTHOCHUTEJIbHBIE TTOTPEITHOCTH
3THUX BeIUWYMH. Vcrosb30BaTh
TepMoMmeTp. PemaTe 3azaun Ha
BbIUMC/IeHWe abCOIIOTHOM U
OTHOCHUTETLHON BIAYKHOCTH

16

N3yyenue mnporecca
paspsaaKu
KOH/leHcaTopa
(mpakTUKyM)

OneKTpuuecKui 3aps.
OeKTpruyecKoe roJe.
HanpsikeHHOCTB u
MOTEeHLMaN 3/IeKTPUYECKOro
T0J14. PasHocTh

OneprpoBatb TOHATUSIMU:
371eKTpUYeCKui 3apsn,
3/IeKTpAYeCcKoe roJe,
HanpsDKeHHOCTb U TOTeHLuasl

3JIEKTPHUYECKOT' O I10J14,




TOTEeHL1a/I0B v
HarpspKeHue. 34C
HMCTOYHUKA TOKA.
V3mepeHue  HarpspKeHUs.
BoneT™meTrp. KoHpeHcatop.
OJIEKTPOEMKOCTh
KOH/leHcaTopa.
DJIeKTpUYecKoe

cornpoTtuB/ieHre. 3akoH Oma

J/Isl  TIOHOW  (3aMKHYTOM)
3/1eKTpUUeCKOU LIeMu.
Kongencartop B 1enu

ITOCTOAHHOI'O TOKa

pasHOCTb  TOTEHLUaloB U
HanpspkeHve, D/IC MCTOYHMKA
TOKa, KOH/IeHCaTop,
3/71eKTPOEMKOCTh

KOH/ZIeHCaTopa, 3JIeKTpuyecKoe
COITPOTUBJIEHHUE. Ymetb
dbopmysnvpoBaTh 3akoH Owma
O7s1  TOMHOW  (3aMKHYTOW)
3/IeKTPUUeCKOU Liernu,
BBIUMC/ISTh 3aps,
KOHZIeHcaTopa 1o ero
371eKTPOEMKOCTH u
HarpsHKeHH!o, cobupaThb
3/IEKTPUYECKYIO L{eIIb.
[TpuBogUTH MIpUMepkI
TOB€e/IeHHUs KOH/IeHCaTopa,
BKJIFOUEHHOTO B Lierb
TOCTOSIHHOTO TOKa.

®opMyMpoBaTh THUIOTE3Y O
XapakTepe 3aBUCUMOCTHU CHUJIbI
TOKA OT BpeMeHUu Tpu
pa3psiike KOH/ieHcaTopa uepes

pesuctop. Crtpoutb rpapuk
3aBUCUMOCTH CHJIbI TOKa OT
BpeMeHU npu paspsjke

KOH/]eHCaTopa yepe3 pe3ucTop.

IIprmeHATH rpaBuia
TOCTPOEHUS rpadukoB
3aBUCUMOCTEN (r3ruecKrx
BeJIMUYMH JIpyr OT  Jpyra.
HccnenoBathb 3aBUCUMOCTb

CUNBl TOKA OT BpEMeHM IIpU
paspsijke KOHJieHcaTtopa uepes
Pe3UCTOpP Y UHTEPIIPeTUPOBAaTh
3Ty 3aBUCHUMOCTb. OrnipefesnsiTh
3/71eKTPOEMKOCTh

KOH/leHCaTopa, BbIpakasi ee
yepe3 yrjaoBoM KO3(QUIMEHT

KacatelbHOM K  rpauky
3aBUCMMOCTM  CWJIbI  TOKa
paspsiiKU KOHJeHcaTtopa OT
BpEMeEHHU, OLIeHUBaTh
abCOMIOTHYIO u
OTHOCUTEJIbHYIO TOTrPELIHOCTh
3/71eKTPOEMKOCTH.

Wcnone3oBate BOMBTMETD U
CeKyHJOMep. Y CTaHaB/IMBaThb
B3aUMOCBS3U. Periate
KaueCTBeHHble  3aJaud O

KOH/ZIEHCATOPAaX, BK/IHOYEHHBIX
B IIeIb IMTOCTOAHHOI'O TOKa
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Ornpegenenuve
yAeJIbHOTO
COTMPOTUBJIEHUS
MaTepuasna
IIPOBOJIOKU
(mpakTUKyMm)

Cuna Toka. HamnpsbkeHue.
3akoH Oma s ydacTka
LIeTH. OJ1eKTpruyecKoe
COIIPOTHBJIEHUE.
3aBUCUMOCTh
COIIPOTHBJIEHUS
OJIHOPOJHOTO  IPOBOJHUKA
OT ero JJIMHbI U IUIOLIaJU
T10I1epeyHoro ceyeHwUs.
YpenbHoe  COIPOTHUBJIEHUE
BellleCTBa

TIOHSATUSIMU:
HarnpsbKeHue,

OrnepupoBatb
cuna  TOKa,
3/1eKTpUYecKoe
COTIPOTUBJIEHHE, yZenbHoe
COTpPOTHB/IEHUE Bell|eCTBa.
YmeTb (hopMynupoBaTh 3aKOH
OmMa i yuyacTKa  Lielu,
3anucbiBaTh ~ (QopMyny  Aas
3aBUCHMOCTH CONPOTUBJIEHUS
OJJHOPOJHOIO TPOBOJIHUKA OT
ero JAUHbBI W TUIOIIaAU
TI0TIepeyHoro ceueHws,
cobupaThb 3/1IeKTPUYECKYIO
tenb. [IpvBOAWTE TpUMepbI
BeIl|eCTB C pa3/InyHbIM
yZenbHbIM  CONPOTUBJIEHUEM.
[TpuMeHsSITb MeTO[] U3MepeHUst
MaJlbIX 5JIeKTPUYECKUX
conpoTtuByeHui. Vccienosathb
3aBUCUMOCTh HanpsDKeHUs!
MeX/y  KOHLIaMH  OTpe3Ka
MIPOBOJIOKM OT [JIMHBI 3TOTO
oTpe3Ka W WHTEepIIpeTUPOBaTh
pe3y/bTaThl TIPOBe/IeHHBIX
M3MepeHui, BBIUUCJIAT
3/1eKTpUYeCcKoe

COTpPOTHB/IEHUE oTpe3Ka
TIPOBOJIOKM IO UW3MepeHHbIM
3HAUYeHUsIM CWIbl TOKa W
HanpsDKeHUsl. OnpepensTsb
yZelbHOe COTIPOTHBJIEHUE
MaTepuasa TPOBOJIOKM  TIO
W3BeCTHBIM [IJTUHe, TUaMeTpy U
COTIPDOTUBJ/IEHUIO,  OLIeHUBATh
abCoOMIOTHYIO u
OTHOCHUTEJIbHYI0 TOTPELIHOCTb
YAEIbHOTO  COTpPOTHB/IEHUS.
Vcnonb3oBaTh My/lbTUMETP B
pexumMax  BOJIbTMETpa U
amMriepMeTpa, JIMHEUKY,
MUKpOMeTp. Peliats 3a/jauu Ha
3akoH OMa [/ yuyacTKa Lienu
U Ha 3aBUCHMOCTb
COTIPOTHUBJIEHUS oTpe3Ka
IIPOBOJIOKU oT ero
XapaKTepUCTUK

18.

NsmepeHne BOJBT-
aMIlepHOU
XapaKTepUCTUKU
TMOTYTIPOBOIHUKOBO

ro Joza

ITonynpoBOJHUKU.
CobcTBeHHast ¥ TIpUMeCHast
MPOBOJUMOCTb
TIOJIyTIPOBO/JHUKOB.
CaoiicTBa p-n-repexoja.

OneprpoBatb TIOHSATUSIMU:
TOJTYyTIPOBO/IHUK, COOCTBeHHast
U TIpUMecHasi TIPOBO/IMMOCTb,
p-n-nepexof,

HO]IyrIpOBO,I[HHKOBbIIZ anon.




(MpakTHKyM)

[TosynpoBOJHUKOBBIN JUO[,

YMeTb OOBSICHATH TIPUPOAY
COOCTBEHHOW W TIPUMECHOU
TIPOBOJJUMOCTH, CBOWCTBa p-n-
repexo/ia, TPUHLMI JelCTBUS
TIO/TyTIPOBO/JHUKOBOTO  IN0JA,
ero (yHKLMOHHUPOBaHHe TIpU
BKJIFOUEHHH B 37eKTPUUECKYIO
[erb TIOCTOSTHHOTO TOKa B
npsMOM ¥ B obpaTHOM

HarpaB/IeHUH, cobupaThb
3/1IeKTPUYECKYIO0 1ielb, YUTaTh
MapKUPOBKY
I10JIyTIPOBOJHUKOBOIO  IUOAA.
[IpuBOAUTH TpyYMephbl
VICII0/Ib30BaHUs
TOJIYIIPOBOIHUKOBOI'O IMO/IA B
371eKTPUYeCKUX LeTIsIX.

®opmy/MpoBaTh TUIIOTE3y O
XapakTepe 3aBUCHMOCTHU CUJIBI
TOKa, TeKyl1Llero yepes
TM0JIy[IPOBO/JHUKOBBIN MO/, OT
MIO/IAHHOT O Ha Hero
HaTpsKeHUsI. Ctpoutb
3KCIIePUMEeHTa/IbHO BOJIBT-
aMIIePHYI0  XapaKTepPUCTUKY
(BAX) mosynpoBOJHHUKOBOIO
JMoJia TIpU ero BKJIIOYEHUH B
3/IEKTPUYECKYIO LieTb
MIOCTOSIHHOT'O TOKA B MIPSIMOM U
B 00paTHOM HarpaB/ieHHH.
IIprmeHATH rpaBuia
TOCTPOEHUs rpadukoB
3aBUCUMOCTeN (r3ruecKrx
BeJIMUYMH JIpyr OT  Jpyra.

HccnenoBathb BAX
MOYTIPOBOJHUKOBOTO  IM0/1a,
BKJIFDUEHHOT O B 1erb

TMOCTOAHHOI'O TOKA B IMPAMOM U
B 06paTHOM HallpaB/JIEHUU U

VIHTepIIPeTUPOBaTh 3Ty
3aBUCUMOCTB. Ornpepenathb
3/IeKTpUYecKoe

CONPOTUBJIEHYE

MOJIyNIPOBO/IHMKOBOTO  INO/A
npu JlaHHOM 3HayeHUH
HarpspKeHUs, OLlIeHMBaTh
abCoOMIOTHYIO u

OTHOCUTE/IbHYH0 TIOTPEeLIHOCTb
3TOW (HhU3UUeCKOU BeTUUUHBI.
Ncnosib3oBath BOJILTMETD,
amrepMerp, repeMeHHbIN
pe3ucTop, MakKeTHYIO T/IaTy,




TOJ/YTIDOBOJJHUKOBBIA  AUO[,.
Pemate 3aziauv  Ha €N
TIOCTOSIHHOTO TOKa rpu
Ha/lMuyuM B HUX WJIeaJTbHOrO

Javoza

19.

OneHka BeTMYUHBI
rOPU30HTATLHOMN
COCTaBJISIOLIe N
MarHuTHOM

WH KLU
MarHuTHOTO  TIOJIst
3emnu (TIpPaKTUKYM)

MarsuTHoe
MarHUTHOUN
[TpyHLMDI
MarHUTHBIX
MarHuTHOMN
MarsuuTtHoe
C TOKOM

nosie. BekTop
VHIYKLWU.
CyIIepIO3ULIMU
nosiert. JIuHum
VHJYKLWH.
roJjie KaTyLIKH

OrneprpoBaThb TIOHSITHSIMHU:
MarHUTHOE  TI0Jle,  BEKTOP
MarHUTHOW WH/YKLUU, JTUHUA
MarHUTHOW WHYKLUWHU. YMeTb
(bopMyMpoBaTh TIPUHLUIT
CyTIepro3ULN MarHUTHBIX
nosiedt, u3obpakaTh JIMHUU
WHYKLUAHU MarHUTHOTO TIOJIS
KaTylIKAd C TOKOM, COOupaTh

9KCIIepYMeHTa/IbHY 0
YCTaHOBKY. IIpuBOAUTE
TIpUMepbI TIPUPOJHBIX
O0bEKTOB M  TeXHUYECKHX
YCTPOUCTB, SIBJISFOLLIUX CS

HMCTOYHUKaMU ITOCTOSATHHOI'O
MAIr'HUTHOT'O IIOJIA. HpI/IMEHHTB

TIPUHLIUI CyTIepro3ULIUU
MarHUTHBIX T10JIeH.
UccnenoBaThb
TIPOCTPAHCTBEHHYO
OpHeHTAL1I0 BEKTOpa
WHAYKIUA MarHUTHOTO TIOJIs,
C03/71aBaeMOoro Ha ocH

COJIEHOM/A TIPU CYTIePIIO3ULIUN
MarHUTHOTO TIONS 3eMau U
MarHMTHOTO IO/ COJIEHOWJa,
B 3aBHCHMOCTH OT CHJIbI TOKA B

BUTKAaX cojieHouza "
VHTepIpeTUpOBaTh
T0JIyYeHHbIe pe3y/bTaThl.

OmnpesiensaTs 1O pe3y/bTaTam
MIPOBEJIEHHOT0  JKCIIepUMeHTa

MOZYJIb rOPU30HTA/IbHON
COCTaBJISAOLLeN BEKTOpa
MarHuTHOMN VHAYKLUU

MarHUTHOTO  TIONS  3eMJIH,
OlLleHWBaTh  a0OCOMIOTHYIO |
OTHOCHUTE/IbHYIO0 TIOTPEelTHOCTD

H3MepeHHOU (du3nueckoit
BeJIMYMHBI. Vcnonb3oBath
KOMIIac, COTeHOWI,

nabopaTopHbIM O/I0K TTUTaHUS,
TpaHcroptup. Perate 3azauu
Ha TpUMeHeHWe TIpUHLMIIA
CYTIEPITO3ULUH MarHUTHBIX
noJsiex




20.

N3mepenue
3aBUCUMOCTH
Be/TUUVHBI
MarHuTHOU
VHYKLUU
MarHuTHOTO
MarHura
paccTosiHUs
(MpakTHKyM)

I10J14
oT

MarnuTtHoe mosie. Bekrtop
MarHUTHOM WH/YKLIAH.
JInHumn MarHUTHOMN
WH/YKLWH. MarxauTtHoe
I10JIe TIOCTOSIHHOTO MarHuTa

OneprpoBatb TIOHSATUSIMU:
MarHuTHOe  T10/le,  BEKTOp
MarHUTHON WHAYKLUH, JIMHUU
MarHUTHOM WHAYKLMU. YMeTb
n300pakaTh JIMHUMA WHAYKLUU
MarHuTHOTO T0JIst
TIOCTOSTHHOTO MarHuTa,
cobupaTh
3KCIIepUMEHTaIbHY0
YCTaHOBKY. IIpuBOAUTE
TIpYMepbI TIPUPOJHBIX
O0BbEKTOB M  TeXHUYECKHX
YCTPOUCTB, SIBJISTFOLLIAX CSI
WCTOYHUKAMH  TTOCTOSTHHOTO
MarHuTHOro moss. [IpyuMeHsITh
cMapThoH C
Tipe/ly CTaHOB/IEHHbIM
MpOrpaMMHBIM  0OecrieueHreM
JUiss  U3MepeHus]  BeJTMUMHbI
MarHuTHOTO TO/sl, TpaBWU/Ia
MOCTPOEHUs rpaduKoB
3aBUCUMOCTeN  (PpU3NUeCcKux
Be/IMYMH JIpyr OT Jpyra.
UccnenoBaThb 3aBUCUMOCTb
BeJTMYMHbI MarHUTHOM
VHZYKLUM MarHuTHOTO TO0JIst
MOCTOSIHHOTO MarHuTa Ha ero
MPOJOIBHOU OCH CHUMMeTpHUHU
oT paccTosiHUSA MEXY
L[EHTPOM MarHuTa U TOYKOMH
V3MepeHUn u
VHTepIpeTUpOBaTh
T0JIyYeHHbIe pe3y/bTaThl.
CTpouTh  3KCIepUMEHTabHO
rpadvK 3aBUCHMOCTU MOZYJISA
MarHuTHOMN VHAYKLUU
MarHUTHOTO T0JIA
MIOCTOSIHHOTO MarHuTa Ha ero
MIPOJIOJIBHOM OCU CUMMETPUHU
oT paccTosiHUs MeXIy
L[eHTPOM MarHuTa M TOUKOM
HU3MepeHun (c y4eToM
abCoJIOTHBIX  TIOTpeIIHOCTel
V3MepeHHBIX ¢usnyecknx
BeJIUYMH). Wcnonb3oBath
LWIMHJPUYECKUM TTOCTOSIHHbIN
MarHuT, JIMHeWKy. PelaTb
3aziauun Ha NpYMeHeHre
TIPUHLUIA CYTIePIIO3ULIUU
MarHUTHBIX T0JIer
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Habmopenue

MarnuTtHoe mosie. Bekrtop

OnepupoBath TIOHSITUSIMU




MarHMTHOTO
rucrepesuca
(MpakTHKyM)

MarHUTHOUN WHAYKLWH.
JInHun MarHuTHOM
WHYKLWH. MarxauTtHoe
riosie KaTYLLIKU c
TOCTOSTHHBIM TOKOM.
MarsuTHoe rose B
BellleCcTBe.
DeppoMarHeTHUKH.

MarHuTHbBIM FUCTepe3nc

MarHuTHoe  II0jle,  BEKTOP
MarHWTHOM WHAYKLUH, JIMHAU
MarHUTHOMN VHYKLWY,
(eppoMarHeTMK, MarHUTHbII
THUCTepe3uc YMetb
n300paXkaTb JIMHUKA WUHIOYKLUH
MarHUTHOr'O IO/ KaTYyLIKUA C

MOCTOSIHHBIM TOKOM,
00BSICHATD SIBJIEHUSI
(dheppomarHeTrsma u
MarHUTHOTO rUcTepesuca,
cobupaTh

9KCTIepUMeHTabHYI0
YCTaHOBKY. IIpuBOAUTE
TIpUMepbI MaTepHasoB,
obJ1a1aro1ux
(heppOMarHUTHLIMU
CBOMCTBaMH. IIpumeHATH
cMapThoH C
Tpe/ly CTaHOB/IEHHbIM

MIpOrpaMMHBIM  0OecrieueHreM
JJi5  U3MepeHus  BeTMUMHbI
MarHMUTHOTO TI0Jisl, TpaBuWJa
TOCTPOEHUS rpadukoB
3aBUCHMOCTeN (r3ruecKrx
BeJIMUMH JIpyr OT  Jipyra.
HccnenoBaThb 3aBUCUMOCTb
Be/TMUMHbI MarHUTHOMN
WH/YKIUM MarHUTHOTO TIOJISt
BO/MM3M TOpLIAa KaTYIIKH C
MOCTOSIHHBIM TOKOM,
HaMOTaHHOMN Ha
(heppOMarHUTHBIN CepJeyuHHK,
OT CWJIBI NIPOTEKAIOIL[ero uepes
KaTyIlKY TOKa v
VHTepIpeTUpOBaTh

TMOJlyUeHHble pe3y/bTaThl Kak

HabmoeHue MarHMTHOTO
rucTepesuca. Crtpouth
JKCMepUMeHTabHO  rpadukK
3aBUCUMOCTHU MOJYJIs
MarHUTHOMN WUHYKLWU
MarHUTHOTO TIOJIsI KaTYIIKU C
(heppomMarHUTHBIM

CepAieuHUKOM oT CUJTBI

TIPOTEKAaroILlero uepe3 KaTylKy
TOKa (C yueToM abCO/FOTHBIX
MOTPELIHOCTEN  W3MEePeHHbBIX
(hr3ruecKrx BeJIMYMH).
Vcnonb3oBath J1abopaTOPHBIH
WCTOYHHUK MTUTAHUS
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N3yyenue

paboThi

3JIEKTPOZIBUTATENST U
JUHAMO-MallIHbI
(uactb 1) (exiys)

IlocTOSHHBIM  TOK, CUIa
Awmriepa (ee HampaB/ieHUe U
MO/1y/b), 3/IEKTPOJBUTaTe b
MOCTOSIHHOTO TOKA, IMHAMO-
MallliHa (reHeparop
TIOCTOSTHHOT'O TOKQ)

OrnepupoBatb TOHATUSMU:
cusia Awmrepa,
37IeKTpoJBUraTe/lb,  JAHaMO-
MallvHa. YMeTb OIpeJessTh
MOZly/Ib U HarlpaBjieHue CUJIbI
Amnepa. 3HaTb  UCTOPUIO
1300peTeHUst

3/1eKTPO/IBUraTe ISt 51
COBePILEeHCTBOBAHUSA ero
KOHCTPYKLIUH, YCTPOWMCTBO U
TIPUHLIUTT JleNCTBUs
3/1eKTPO/IBUraTe ISt
IIOCTOSIHHOT'O TOKAa Y JUHaMo-
MallIWHBL. IIpuBOAUTE
TIpPUMepBI TIPUMeHeHUsI
3/1eKTPO/IBUraTe ISt
IIOCTOSIHHOT'O TOKAa Y JUHaMo-
MallIWHBL. Ornpepenarsb
HaripaB/ieHue BpallleHUs sIKOpsi
3/1eKTPO/IBUraTe ISt Tpu
3a/laHHOM HaripaBJ/leHUU
NPOTEKAHUS  JIEKTPUYEeCKOro
TOKa B OOMOTKax CTaHHHBI
Pemiathb 3aj/lauun 0
37IeKTpOJBUraTesie
IOCTOSIHHOT'O TOKa U JIWHaMO-
MallHe

23.

N3yueHnue

paboTHI

3JIEKTPOABUIaTe/IA U
AWHaMO-MallIlHbI

(uactb
(mpakTHKyMm)

2)

ITocTosHHBINT TOK, CuUIa
Awmrnepa (ee HaripaB/ieHHEe U
MOZAYJIb), 3JIeKTPOABUTaTe b
MOCTOSIHHOTO TOKA, JIMHAMO-
MalllMHa (reneparop
TOCTOSIHHOT'O TOKQ)

Onepuposarb
cuna
3/1IeKTPO/IBUTaTe b,
JIVHaMOMalllHa. YmeTtb
orpeiensTh MO/Y/Tb u
HarpaB/ieHue CWibl Amrepa,
cobuparb
3KCIepUMeHTaIbHYI0
YCTaHOBKY. [IpuBOAUTE
TIPUMeEpBI MpUMeHeHHs
3/1IeKTPO/IBUTaTe ISt
MOCTOSTHHOTO TOKa WU JJUHAMO-
MallIUHBI. [TpumeHSTH
TeopeTHYeckre CBefleHHsT 00
3/1eKTpOZIBUraTeie
MOCTOSIHHOTO TOKA U O
JVHaMO-MallliHe hinti
00BsiICHEHUS TTPOBOIMIMOT'O
sKcrniepumeHTa. VcciefoBaTh
JIBe 3aBUCUMOCTH: 1) cubl
TOKa, BbIpabaThIBaeEMOM
reHepaToOpoOM, OT BEJIWYUHBI
MOMeHTa CUJIBI,
TIPUJIOXKEHHOTO K ero Bajy; 2)

TIOHSATUSIMU:
Awmrepa,




Be/IMUNHBI Hallpsi>KeHu4,

T0/IaHHOT O Ha
3/71eKTPO/IBUraTe/ b, OT YaCTOThI
ero BpallleHus u

MeXaHUYeCKOW Harpy3Ku ero
Baja W  UWHTepIpeTUpOBaTh
TI0JTyYeHHbIe pe3y/bTaTshl.
Wcnosib30oBath 3/1€KTPOMOTOP,
nabopaTopHbIi HCTOYHUK
MATaHUS, peocrTar,
MYJ/IbTUMETP

24.

N3yyenue
3aBUCUMOCTH

repuozia KoJsiebaHuit

JTMHENKU
LIWIMHJPUYECKOU
TIOBEPXHOCTH
pajuyca
KPUBU3HBI
(mpakTUKyMm)

Ha

oT
ee

['apMoHnUecKue KoebaHusl.
Nx KHMHeMaTHUuecKoe,
JVHaMHUUecKoe 1
JHEPreTUYecKoe OIMMCAHUe.
[Tepuop, U yacrora
Konebanuii. [lepuos Manbix
CBOOOIHBIX KojiebaHui
MaTeMaTU4eCcKOro
MasiTHUKa

OrmnepupoBaThb TIOHSITHSIMHU:
rapMOHUYeCKHe  KosiebaHws,
Mepuo, U YacToTa KosaeOaHui.
YMeThb 3aIMChIBaTh U
VMHTEpPIIPeTUPOBATh ypaBHEHHE
rapMOHUYECKUX  KojieDaHuH,
MIPUMEHSTh 3aKOH COXpaHeHUs
JHEPruM [ijis KojeOaTebHBIX
TIPOIIECCOB, cobupaTh
JKCITEPUMEHTATbHYIO
YCTaHOBKY, OOBSICHATH pOJb
MaJioCTH aMITTUTY b
KoJieOaHM. [TpuBOAUTH
TIpUMepbI KoJiebaTeTbHbIX
npoueccoB.  PopMynIUpoOBaTh
TUTIOTE3Y 0 xXapakTepe
3aBUCHMOCTH repuo/a
KosiebaHul ~ JIMHeMKW ~— Ha
LIWIMHAPUYECKOU
TIOBEPXHOCTH OT pajinyca ee
KPUBU3HBL. Wccneposarthb
3aBUCUMOCTH nepuo/ia
KoslebaHWii ~ JIMHeWKHM  Ha
LIWJTMH/PUYECKOH
MOBEPXHOCTH OT pajilyca ee
KPUBH3HBI u
HMHTEepIIPeTUPOBATh
TIOJTyUeHHYI0 ~ 3aBUCHUMOCTb.
CTpouTh rpadyk 3aBUCUMOCTH
repuozia KosiebaHUM JIMHEHKH
Ha LIWTMHAPUYECKOU
TIOBEPXHOCTH OT pajinyca ee
KPUBU3HBI U JINHEAPU30BbIBATh
3Ty 3aBUCUMOCTh (C Yy4YeToM
abCOJTIOTHBIX ~ TIOTPEIIHOCTEeH

M3MepsieMbIX ¢usnyeckux
Be/IMUMH). [TpumensaTs
npaBu/ia MOCTPOEHMUS
rpadukoB 3aBUCUMOCTeU

(1)I/I3I/I‘-IECKI/IX Be€/IMUMH ADYIr OT




Ncnonb3oBath
JIMHEWKY, CeKyHJoMep.
YcraHaB/ivBaTh  B3aMMOCBSI3U
MeXIY KUHEeMaTU4eCKuM,
JMHaMHUUeCKUM u
SHEpPreTUYeCKUM  OMNUCAHUEM
rapMOHUUeCKHUX  KosieOaHuH.
Pemathb 3aj/jauu Ha
rapMoHuuUecKre KojiebaHust

Apyra.

25. |Usyuenue 'apmoHuueckue Kosiebanwus. | OriepupoBaTth TIOHATUAMU:
3aBUCUMOCTHU AMIuUIMTY[a, TIepyuoj, UM |rapMOHHYecKde  KosiebaHus,
aMITIUTY IbI YacToTa KosiebaHUH. | aMIIUTY/ja, TIePUOJ, U 9acToTa
KosiebaHuM [ToHsiTHE O 3aTyxaroluX | KosiebaHuH, 3aTyXaHue
MIPY>KUHHOT'O Ko/iebaHMsIX. KosiebaHMi. YMeTb OOBSICHATH
MasiTHUKa oT 3aTyxarole KosiebaTesbHbIe
BpeMeHU MPOLIeCChl € TIO3WIMK 3aKOHa
(MpakTHKyM) Vi3MeHeHUsI MeXaHUYeCKou

SHepTuH, cobupaTh
9KCTIepUMeHTabHYI0
YCTaHOBKY. IIpuBOAUTE
TIpYMepBI 3aTyXarolux
KosiebaTeNbHbIX  TIPOLIECCOB.
®opMyMpoBaTh THUIOTE3Y O
Xapakrepe 3aBUCUMOCTH
aMILTUTY bl KosebaHmit
MPY)KUHHOTO ~ MasiTHUKAa  OT
BpeMeH! npu Ha/TUUUH
3aTyxanus. CtpouTb rpaduk
3aBUCUMOCTHU AMITTATY B
3aTyXaroIux KosiebaHui
MasiTHUKa BpeMeHU U
JTMHeapu30BbIBATh Ty
3aBUCUMOCTL  (C  yueToMm
abCOJTIOTHBIX ~ TIOTPEIIHOCTEeH
M3MepsieMbIX ¢usnyeckux
Be/IMUMH). [TpumensaTs
npaBU/Ia TOCTPOEHMUS
rpadukoB 3aBUCUMOCTeU
(U3rMyecKUx BeIUUUH APYT OT
Apyra.

26 |U3mepenue [TepemeHHbII TOK. | OlepupoBaThb TIOHSATUSIMU:
aKTUBHOTO u AmMrmTy 1HOe ¥l | IlepeMeHHBbIH TOK,
PeaKkTUBHOTO JielicTByOI1ee 3HayeHUe | aMIUIUTyJHOe U JieMCTByoIlee
COTIPOTHB/IEHUM CWIbl TOKA W HamNpsDKeHWs. |3HaueHWe CUAbl TOKa U
KaTyIIKU CuHycoujaibHbIN HarpsHKeHusl,

VH/TyKTUBHOCTH riepeMeHHbII TOK. | CHHYCOU/IaTbHBIN
(MTpakTUKyM) PesucTop, KOHJ|eHCATOp M |TiepeMeHHbIM TOK, aKTHUBHOe,

KaTylllKa HWHAYKTHUBHOCTU B
neru CHMHYCONa/IbBHOT'O
rnepeMeHHOoro TOKa.
AKTHUBHOE U peaKTHBHOe

peakTUBHOe, eMKOCTHOe U
VHJYKTHUBHOE COMPOTHUB/IEHNE.
YMeTb OOBSCHATH TOBe/IeHHE
pesncTopa, KOHZeHcaTtopa H




(eMKOCTHOE
VHAYKTUBHOE)
COTIPOTUB/IEHUE

KaTyILKH VHJYKTUBHOCTH,
BKJIFOUEHHBIX B LeNb
CUHYCOM/IaJIbHOTO

MepeMeHHOT0 TOKa, CoOupaTh
3/1IeKTPUYECKYIO Lelb
(mocnemoBaTenbHO

COeJUHEHHble  PEe3UCTOp U
KaTyllKa VH/IyKTUBHOCTH,
MO/IK/IFOUEHHbIe K
reHepaTopy). IIpuBOAUTE
TIpPUMepBI MpUMeHeHHs
DEeaKkTHUBHBIX  5/IEMEHTOB B
LensiX T[epeMeHHOro  TOKa.
®opmy/MpoBaTh TUIIOTE3y O

xXapakTepe 3aBUCUMOCTH
aMIUIUTYZAbl HampsbKeHUs Ha
pesucTope oT YaCTOThI
M0/laBaeMOro0 Ha BXOJ, Lienu
TiepeMeHHOTO HaTIPSDKeHUS
TOCTOSIHHOM aMIUIATY IbI.

Crtpouth rpavk 3aBUCUMOCTU
aMIUIUTYZbl HampsbKeHUs Ha

pesucrope oT 4YacTOThI
10/laBaeMOr0 Ha BXOJ, Lienu
repeMeHHOr 0 HarnpsoKeHust
MOCTOSIHHOM ~ aMIUIUTyAbl  (C
y4eToM abCOMIOTHBIX
MOTPELIHOCTEN  H3MepseMbIX
(hr3ruecKrx BeJIMYMH).
[IprmeHATH rpaBuia
MOCTPOEHUs rpaduKoB

3aBUCUMOCTeN  (pU3NUeCcKux
BeJIMUMH JIpyr OT Jpyra.
UccnenoBaThb 3aBUCUMOCTb
aMIUTUTYZAbl HampsDKeHWs Ha
pe3ucTope oT YacTOThI
10/laBaeMOro Ha BXOJ, LeNu
riepeMeHHOr 0 HaTpsKeHUst
MOCTOSIHHOM ~ aMIUIUTYAbl U
HHTepIIpeTUPOBaTh

TI0JTyYeHHY0 3aBUCHMOCTb
Ornpegensatsb aKTUBHOE
COTPOTHB/IEHUE KaTyIIK1
WH/yKTUBHOCTH (o
HU3KOUaCTOTHOM obmnactu
rpaduka) ¥ UHIYKTUBHOCTb
KaTyLIKU (mo
BbICOKOYaCTOTHOM 4yacTu
rpaduka). Ncnonb3oBath
reHepaTop HU3KOW YacCTOTHI,
ocuuiorpad WM BOJILTMETP
TepeMeHHOT0  HarpshKeHUs..




Pemath 3ajaud  Ha  L[eTH
repeMeHHOT 0 TOKa C
pe3ucTopamu,
KOH/IeHCAaTOpaMH u
KaTyIIKaMU UHAYKTHUBHOCTH

27.

Brenenue B
9KCTIepUMeHTalbHY
10 aKyCTUKY
(yrexuys).
OcuwiorpamMma U
CIIEKTP IJIaCHBIX
3BYKOB (TIPAaKTUKYM)

[Tepuog, yacToTa, CKOpPOCTh
pacripoCcTpaHeHusi U JJIMHA
BO/IHBL. CKOpPOCTb  3BYyKa.
I'poMKkoOCTE 3ByKa. Bricota
toHa. O6eptoHbl. Tembp
3ByKa. CIieKTp 3ByKa

OnepupoBatb TIOHATUSIMU:
BBICOTAa  TOHa, O0OEpPTOHBHI,
TeMOp 3ByKa, CIIEKTP 3BYKa,
ocLi/IorpaMmma. YmeTb
OOBSACHATD, Kakas
vHboOpMaLsl COZEpPXUTCS B
ocLu/siorpaMMe, a Kakas B
CIIeKTpe, cobupaThb
5KCTepUMeHTalbHYI0
YCTaHOBKY. [TIpuBoguth
TpUMepbl TIPUPOJHBIX
MpOLeCCOB M TeXHUYECKUX
YCTPOKCTB, KOTOpbIE
reHepUpYIOT TOHAa/bHbIE 3BYKU
Y LIYMBI, UX OCLWIJIOTPaMM U
criekTpoB. [IpumeHsiTe  AJid
MOJIyueHUsT OCLIW/UIOTPaMM U1
CIIEKTPOB 3BYKOB
MepCOHaNbHBIA KOMITBIOTED C
MUKPO(QOHOM WM CMapTOH C
Tpe/ly CTaHOB/IEHHBIM
MPOrpaMMHBIM 00ecrieueHreM.
®opmy/MpoBaTh TUIIOTE3y O
XapakTepe OCLM/UIOTpaMM H
CMEeKTPOB Pa3/IMUHBbIX 3BYKOB.
VccnenoBaTh OCLMIOTPaMMBbI
u CHeKTpbl pas3/IMYHbIX
IJIaCHBIX ~ 3BYKOB  OJIM3KUX
4yacTOT W MHTepIpeTHpOBaTh
3TH OCLI/UIOTPaMMBI u
criekTpel.  Ompegenars IO
ocLIJUIOrpaMMaM U CrieKTpaM
aMIUIUTY/bl 3BYKOBBIX BOJIH,
4yacToTbl WX  TOHOB U
00epTOHOB, OLIeHUBATb
abcosoTHBIe u
OTHOCHUTEJ/IbHbIE TOTPeLIHOCTH
V3MepeHHbIX (r3ruecKrx
Be/IMUMH. YcraHaBnvBaTh
B3alMOCBSI3U MeXay
IPOMKOCTBIO 3BYKa M BH/OM
OCLIWIJIOTPaMMBl; MeXY
BLICOTOM  TOHa  (TemOpom
3ByKa) ¥ BUZIOM CIIEKTpa

28

Crosune
MexaHU4yecKue

OCHOBHOM TOH ¥ 00EpTOHBI
CTOsiUeld 3ByKOBOM BOJIHbI

OrmnepupoBaThb TIOHATUSIMU:
OCHOBHOW TOH U 00EepTOHBI




BOJIHBI (ytexuys).
N3yyenue criekTpa
3ByKa  JIMHEMHOro
pe3oHaTopa
(MpakTHKyM)

CTOsTueld BOJIHBI, TeMOp 3BYKa,

CITeKTp 3BYyKa. YMeTb
OOBSICHSATB, Kakasi
vHdopMaLys COJIeP>KUTCS
CIIeKTpe  3BYKOBOM  BOJIHBI,
cobupaTh

9KCIIepYMeHTa/IbHY 0
YCTaHOBKY. IIpuBOAUTE

MIPUMephI JIMHENHBIX 3BYKOBBIX
pe3oHaTopoB. IIpumenaTes s

TIOJTyYeHust 3BYKOB
CcaMOZIeJIbHbIA ~ aKyCTUUeCKUM
pe3oHarTop (pobupky,
YaCTUYHO 3ar0/IHeHHYH0
BOZIOM), a [/ IIOJlyuyeHust
CTeKTpPOB 3BYKOB -

TepCOHAbHBIM KOMITBbIOTED C
MUKPO(OHOM WM CMapTHOH C
Tipe/lyCTaHOBJIEHHBIM

MPOrpaMMHBIM 0OecrieueHreM.
dopMyMpoBaTh THUIOTE3Y O
Xapakrepe 3aBUCUMOCTeN
YacTOThl OCHOBHOTO TOHa U
repBoro 00epTOHa 3BYKOBOM
BOJIHBI OT JJIUHBI pe30HaTopa.
CTpouTh  JIMHEApU30BaHHbIE
rpaduKu 3aBUCUMOCTeM
YacTOThl OCHOBHOTO TOHAa M
nepBoro o0epToHa 3BYKOBOU

BOJTHBI OT BBICOTBI
BO3/]YIIIHOTO cronba B
rpoOupKe (c y4eToM
abCoJIOTHBIX  TIOTpeIHOCTel
H3MepsieMbIX br3nyecKrx
BEJINULH). [TpuMeHsTE
npaBU/Ia MOCTPOEeHUST
rpadukoB 3aBUCUMOCTeH

¢u3nUecKnx BeMWYUH JPYT OT
npyra. WccnenoBaTh rpaduku
3aBUCHMOCTeN 4aCTOTBI
OCHOBHOTO TOHa U TIEPBOTO
o0epToHa 3BYKOBOUW BOJIHBI OT
BBICOTHI BO3/[yILITHOTO CTO/I0A B
rpoOupKe u
WHTEPITPEeTUPOBATh 3TH
rpauKy. Onpegenartsb
CKOpPOCTb 3BYKa B BO3[[yXe IO
rpadukam 3aBUCHMOCTeN
YacTOThl OCHOBHOTO TOHa U
nepBoro 00epTOHa 3BYKOBOM
BOJTHBI OT BBICOTBI
BO3/IYIITHOTO crosiba B




nipobupKe, OlLlIeHHBAaTh
abCOoJTIOTHYIO u
OTHOCHUTE/IbHYIO0 TIOTPEelTHOCTD
H3MepeHHOU du3nueckoit
BEJIUUMHBI

29.

N3mepenue
roKasaresst
TIpesIOM/IeHus
TJI0CKOMNapasuiebHO
U T/IACTUHBI
(MpakTHKyM)

JIlyu cBera. OTpakeHue
cBeTa. 3aKOHbI OTpakeHUs
ceeta. [Ipesomsienue csera.
3aKOHBbI TIpesIoOMJIeHHs
CcBeTa. AGCoTIOTHBIN
roKasaresb IpeIOMJIeHHSI.
OTHOCUTENBHBIN
TroKa3saresb MpeoM/IeHHUs

OnepupoBaTh MOHATUSMU: Ty
CBeTa, OTpakeHWe  CBeTa,
TipesioM/IeHre CBeTa,
abCoMOTHBIN u
OTHOCUTE/IbHBIA  TOKa3aTesb
[peIOMJICHHS. YMmeTtn
dhopmynupoBaTh 3aKOHBI
OTpakeHWs CBeTa, 3aKOHbI
TIpeJIoM/IeHHsT CBeTa, coOUpaTh
3KCIIepUMEeHTaIbHYI0
YCTaHOBKY. IIpuBOAUTE
TIpPUMepBI ONTHUYECKUX
SIBJIEHUH, B KOTOPBIX
HaOMIOAr0TCA SIBJIEHUSI
OTP&KEHUS] W TIpeioMJIeHUs
cBeta. IIpvMeHATH 3aKOHBI
npesioMmseHusi ceera. CTPOUTh
X0J|, JIyuell TIpU MperoM/IeHUH
CBeTa Ha MIOBEPXHOCTH.
HccnenoBaThb U3MeHeHue
HampaB/eHWsl Jy4ya  CBeTa,
najaroiiero  Ha  OOKOBYHO
MOBEPXHOCTh
TJI0CKOTapasiie/lbHOU
M71aCTUHBI, B 3aBUCUMOCTU OT
yriaa najleHust u
VHTepIpeTUpOBaTh
T0JIyYeHHbIe pe3y/bTaThl.
Ornpegensatsb roKasareJib
TIpe/IOMJIeHUS MaTepuasa
IJIOCKOMapasiiebHOU
TI7IaCTHHBI, OLlIeHMBaTh
abCOoJTIOTHYIO u
OTHOCHUTE/IbHYH0 TIOrPEeLIHOCTh
H3MepeHHOU du3nueckoit
Be/IMUMHBI. Wcnonb3oBath
JIa3epHYIO0 YKasKy, JIMHEeUKYy.
Pertiath 3aauu Ha
TipeJiOM/IeHre CBeTa

30.

N3mepenue
roKasaresist
IIpeIOMJ/IeHUs
TIPU3MBbI o
MHWHUMAa/ILHOMY
yIjy  OTK/IOHeHUs
JIa3epHOro Jiy4da

[Ipenomnenue CBeTa.
3aKOHBI TIpeJIOM/IeHVS
CBeTa. AOCO/IOTHBIN
rokasaresib  TpeJIOMJIeHUSI.
OTHOCUTENBHBIN

rokasaresib  TpeJIOMJIeHUSI.

[Mpusma. IIpenomnstoiuii

OnepupoBaTthb TIOHATUAMU:
ripesioM/IeHr e CBeTa,
a0COJIFOTHBIN U
OTHOCUTE/ILHBII  TI0Ka3aresb
TIpe/IOMJIEHUS,

TIPeJIOMJISIFOIIIAN YTOJT TIPU3MBI.
YMmeTs PacCUMTHIBATD




(MpakTHKyM)

yTOJ1 IPU3MBI

MHUHUMaJIbHbIN yrosu
OTKJIOHEHUsI ayya
TPeyrosibHOW paBHOCTOPOHHeN
TIpU3MOH, cobupatb
JKCTIepUMeHTabHYI0

YCTaHOBKY. IIpuBOAUTE
TIpYMepbI OTITUUeCKUX
nipubopoB, B KOTODBIX

MIPUMEHSIIOTCS TPeIOMIISIOLINE
npusMel. IIpyMeHATH 3aKOHBI
ripesioM/ieHus1 ceeta. CTpOUTH
X0JI Jyued B TpPeyroJibHOU
PaBHOCTOPOHHEeW Tipu3Me B
ciayvae TIPOX3BOJIBHOTO
HanpaB/ieHUsl NaJleHus1 jydya U
B C/lyyae MHHMMAa/bHOIO yrIJa

OTKJIOHEHUSI nyya.
UccnenoBaThb 3aBUCUMOCTb
yria OTKJIOHEHUS ayya
TPeYroJbHOW PaBHOCTOPOHHEM
NpU3MOW  OT  HarpaB/IeHHUs
TazlarolLero nyyJa U
VHTEpIpeTUPOBaTh
T0JTyYeHHbIe pe3y/bTarhl.
Onpefenarb M0 MOJyYeHHOMY
3HaUyeHHI0 MUHHUMa/IbHOT O
yria OTKJIOHEHUS ayya
TPEYroJIbHOW PaBHOCTOPOHHEM
TIPU3MOU Tr0KasaTeslb
TIpesIOM/IeHus MaTepHasa
TIPU3MBEI, OLIeHMBAaTh
abCOoJTIOTHYIO u
OTHOCHUTE/IbHYH0 TIOrPEeLIHOCTh
usMepeHHor  Vcrionb3oBath
NpYU3My, JIa3epHYH0  YKasKy,
TpaHcroptup. Perate 3azauu
0 TpeloOMJeHUd Jiyueld B
rpu3sMax

31. |[IpumeneHue [TonHoE BHyTpeHHee | OnieprpoBaTh TOHATUSIMU:

3pdexTa  IMOJHOrO orpaxeHue. IlpenenbHbIN | TpesoMieHne CBeTa,
BHYTPEHHET 0 yTOJI TIOJIHOTO BHYTPEHHEro | abCOMOTHBIN v
OTpa’KeHUst B OTpa’KeHUst OTHOCUTE/IbHBIA  TOKa3aTesb
V3MepeHUsIX TIpeJIOMJIeHUS],

(yrexuys). TNIPeJIOMJISIFOLLAN YTOJT IIPU3MBI,
V3mepenue TI0JTHOE BHyTpEHHee
rokKasareJsst OTpa’KeHHe, TpeJieNbHbIA Yo
TIpe/IOMJIeHUS TI0JTHOTO BHYTPEHHEr0
TIPU3MBI C TTOMOLIIBIO OTpa’KeHMs. YMeTb
HaO/mofeHust  yria paccuvThIBaTh Yroj TOJHOTO
TI0JIHOTO BHYTpPEHHEero OTpaKeHMUs,
BHYTpPEeHHEero cobupaThb




OTpa)keHHUs
(mpakTUKyMm)

3KCIIepUMEHTaIbHYI0
YCTaHOBKY. IIpuBOAUTE
TIpHUMepbI ONTHUYECKUX
nipubopoB, B KOTODBIX
TIPUMEHSIIOTCS TIPEeIOMJISIOLINE
MpusMbl U UCIIOJIb3yeTCs
sIB/IeHUe TI0JTHOTO
BHYTpPEHHEero OTpaKeHMUS.
Crpouth  X0f  /yya B
TPeyroJIbHOW MpU3Me C yueToM
BO3MOXXHOT'O TI0JTHOTO
BHYTpPEHHEro OTpa)kKeHus yya.
[TpuMeHSITh 3aKOHBI
TIpesIoM/IeHus CBeTa.
Nccnenosare  yciioBus, IIpU
KOTOPBIX MOJKHO Hab/ro/1aTh
TI0/IHOe BHyTpEHHee
OTpaKeHHWe Jiyuya, UAYILero B
TpeyrojbHOU rpusme "
VHTepIpeTUpOBaTh
T0JIyYeHHbIe pe3y/bTaThl.
Ornpegensatsb roKasareJib
TIpe/IOMJIeHUS MaTepuasa
MpU3Mbl [0  U3MepPeHHbIM
rnapaMeTpaM, TP KOTOPBIX
HAauMHaeT Ha0/r0/1aThCS
TI0JIHOe BHyTpEHHee
OTpaKeHWe Jjyya B TpuU3Me,
OlleHMBaTh a0COMIOTHYIO U
OTHOCHUTEJIbHYI0 TOTPeLIHOCTb
V3MepeHHOH (r3nueckomn
Be/IMUUHBI. Vcnonb3oBathb
NIpYU3My, JIa3epHYH0  YKasKy,
quHeluKy. PemmaTte 3azauu o
TI0JIHOM BHYTPEHHEM
OTPa)KeHWH JIyueH B MpU3Max

32.

N3mepenue
(hokycHoro
pacCTOsIHUS
pacceuBaroLLen
JIMH3BI (TTPAKTUKYM)

PacceunBaroriye JIAH3BL.
Tonkasg suH3a. POKyCHOe
pacCcTosiHue M OINTHUYecKas
cuna TOHKOM JINH3BL.
dopmysia TOHKOM JIMH3BI.
Xof yya, TIpoLlejllero
JUH3Y TOJ, TPOU3BOJILHBIM
yIJIOM K ee  TIJIaBHOU
ONTUUECKOU OCH.
[TocTpoeHne W300pa’keHUI
TOUKU W OTpe3Ka MpsSMOH B
cobuparomumx U
pacceMBalOIIMX JIMH3aX U
MX CUCTeMax

OmnepupoBatb TIOHSATUSIMU:
JIMH3a, TOHKast JIVH3a,
pacceuBarolias JIVH3a,
MHUMBIA ~ MCTOYHHUK  CBeTa,
MHUMOe u300pakeHHe. YMeTb
3anuchiBaTh (HOPMYTy TOHKOU

JIUH3BI ISt cilydast
pacceuBaroLLen JIVH3BI,
cobupaThb

5KCIiepUMeHTalbHYI0
YCTaHOBKY, T0Jly4aThb

JeMCTBUTE/IbHOE M300paXkeHre
B pacCeMBarolIell JIMH3e TyTeM
CO3JjaHUs C TIOMOIIIbIO
cobupatorieil TMH3bI MHUMOTO




WCTOYHHMKA /IJIsl paccerBaroleit
muH3bl. [IpUBOAWUTL TIPUMeEpHI
ONTHUYeCKUX  MpubopoB, B
KOTOPBIX TIPUMEHSIFOTCSI
pacceuBaroliie  JIMH3bI U
cucTembl JiMH3. [IpUMeHATH
¢bopmysly  TOHKOM  JIMH3bI
C/Iy4asi pacCeMBarole JIMH3bI.
CtpouTb  XOJT  pa3/MYHbIX
nyuen B TOHKOM
pacceuBaroiieit JVH3e,
1300pa’keHre TOUKH U OTpe3Ka
npsiMoi B cobuparoimx U
pacceMBaKIIMX JIMH3aX U UX
cucremax. HMccnefoBath Xof
Jyueill uepe3 pacCeuBaroOIIyIO
NMUH3Y, a Takke B CHCTeMe,
cocTosiie U3 cobuparoleid u
paccevBarolllel JIMH3 TpU UX

pa3IMuHOM B3aMMHOM
PAaCIOIOKEeHUH u
HMHTEepIIPeTUPOBATh
TIOTyYeHHbIe pe3yJIbTaThI.
OnpeensaTb bokycHoe
paccTosiHMe  paccerBaroIei
JIUH3BI Ha OCHOBaHWUH
pe3y/bTaTOB  3KCIIEPUMEHTOB
1o: 1) Ha0JTFOZIeHHI0
JeiCTBUTEILHOTO
1300pakeHws, JlaBaeMoro

paccevBaroIler JIMH30M;  2)
HaOJTIOZIEHNIO0  PacXO/ISIIerocst

CBETOBOTO MyuyKa,
00Opa3oBaHHOTO
pacceuBarolLen JTUH30M;

OlleHWBaTh  a0OCOMIOTHYIO |
OTHOCHUTE/IbHYIO0 TIOTPEelIHOCTD

H3MepeHHOU (du3nueckoit
BeJIMYMHBI. Vcnonb3oBath
coOuparoIyro u
pacceuBaroIyIO JIAH3Y,
ONTUYECKYH CKaMblO. PemaTb
3ailauu Ha TOHKHe

paccerBaroIre JIMH3bI

33.

Ornpegenenuve
JJTAHBI BOJTHBI
J1a3epHOro
W3/lyueHust C

TIOMOIL[bI0  CXeMBI
FOHra (rpakTukym)

WnTepdepenums CBeTa.
KorepeHTHble  WCTOYHMKM.
YcnoBusi HabJTI0/IeHUST
MaKCUMYMOB U MHHUMYMOB
B VHTep(epeHIIMOHHOU
KapTHhHe oT JIBYX
KOTepPeHTHBIX HCTOUHHKOB.

OnepupoBath TIOHATUSIMU:
vHTepQepeHLus,

vHTepdepeHI[MOHHasi KapTHHa,
KOrepeHTHbIe WCTOUYHUKHU,
vHTepdepeHI[MOHHasi ~ CXeMa,
cxema HOHra. YMmeTb
3aM1ChIBaTh yCI0BUSI




[TprMepel  KIacCUYECKUX
MHTepepeHIIMOHHbIX CXeM

Ha6JII-O,E[eHI/IH MdKCMUMYMOB H

MUHMMYMOB B
VHTep(epeHIIMOHHON KapTHhHe
oT JBYX KOTe€peHTHBIX
VICTOYHUKOB, cobupaThb
5KCIiepUMeHTalbHYI0

YCTaHOBKY. [IpuBoguth

NIpUMepbl IPUPO/HBIX SIBJIEHUH
Y TeXHUUeCKHUX YCTPOMCTB, B

KOTOPBIX HabJroIaeTcst
(mpumeHsieTcs) sIBJIeHHe
uHTepdeperHiyn. [IpuMeHATH
yCJIOBUS Hab/ro1eHust

MakCMMyMOB U MHHUMYMOB B
VHTep(epeHIIMOHHOU KapTUHe.
Ctpoute X074 «Iydyel» H
MOKasbIBaTh Ha HeW pasHOCThb
xofla B uHTephepeHLIMOHHOU
cxeme FOnra. ®opmysivpoBaTh

TUINOTe3y 0 BUJIE
VHTep(epeHIIMOHHON KapTHUHBI
npu pa3/INYHbIX

reoOMeTpUYeCcKux IapameTpax
cxembl FOnra. HWccnepoBathb
vHTepdepeHI[MOHHYI0 KapTUHY

Tpu Ha0JTFOIeHU N
WUHTEePhEPEHIIMA C TTOMOIIIBIO
CXEMBbI FOnra u
WHTEPIpPeTUPOBATh
T0JTyueHHbIe pe3y/bTaThl.
OnpezfensaTb JJWHY  BOJIHBI
cBeTa o pe3y/abTaTam
HaOMoeHUsT

HMHTep(epeHI[MOHHON KapTHUHBI
¢ nomowbio cxembl FOHra,
OlleHWBaTh  a0OCOMIOTHYIO |
OTHOCHUTEJIbHYI0 TIOTPEIIHOCTb
H3MepeHHOU (du3nueckoit
BeJIMYMHBI. Vcnonb3oBath
Jla3epHYI0 YKas3Ky, PYy/eTKy, a
Takke ¢osery, OynaBKu WU
HUTKY [Jis peanu3alii CXeMbl
FOnra. Pemate 3amaun  Ha

[ ByXBOJTHOBYO
VHTep(depeHLUI0

34. |3yueHue crieKrpa HOudpaxius cseta. | Onepuposarb TIOHATUAMU:

CBeTa  pas/IMYHbIX JudpakivoHHas pelleTka. | fudpakuus, Ad(pakLOHHAs

HCTOYHVKOB C Ycnosue HaOmofeHus | pelieTka, (OTOH,  ypOBEHb

TIOMOLLIbIO [JIaBHBIX MakKCMMYMOB IIpM |5HEpPTUM aToMma, H3J/lyueHue M

I paKIMOHHOM naZieHuu norjioijeHue (OTOHA, CIEeKTP

pelieTKu

MOHOXPOMATHYE€CKOI'0 CBETa

H3/1y4yeHus, CIIeKTPOCKOII.




(MTpakTUKyM) Ha JUPaKLMOHHYIO | YMeTb 3alMChiBaTh YCIOBUS
pemietky. M3nyuenve u|HabmoAeHUs IJIaBHBIX
riorsioiieHue (OTOHOB TMPH | AUPPaKLMOHHBIX MaKCHMYMOB
repexofie aTomMa C OJIHOTO |TIpU najleHun
YPOBHSI 9HepPryu Ha [Ipyroii. | MOHOXPOMaTUUeckoro  CBeTa
Buzbl CTEeKTPOB. |Ha AU(PAKIIMOHHYIO peIleTKy,
CriekTpocKoI yCJIOBUS W3y4YeHust U
MorJioleHusi  (JOTOHOB  TIpH
nepexofie aroma C OJHOTO
YPOBHSI SHEPruu Ha [pYyToH,

cobupaThb

9KCIIepPUMEeHTa/IbHYH0
YCTaHOBKY. [IpuBoguth
TpUMepbl JIMHENYaThIX,
10/I0CaTbIX U CIVIOLIHBIX
CIIeKTPOB W3/TyYeHus,
TeXHUYeCKUX YCTPOMCTB, B
KOTOPBIX TIPUMEHSIFOTCS

V3/IyueHus1 C  pas3/In4YHbIMU
BUJAaMU CrieKTpoB. [IpUMeHsTh
yCJIOBUS Hab/ro1eHust
IJ1aBHBIX I(PaKLMOHHBIX
MakCUMyMOB TIpU  Tla/IeHUH
MOHOXPOMaTUUYeCKOro  CBeTa
Ha JU(PaKLMOHHYIO peLIeTKY.
CTpouTth X0[ «Iyuen» Ipu UX
HOpMaZbHOM  TMaJleHU  Ha
JUGbPAKIMOHHYIO peIlleTKy WU
MOKasbIBaTh Ha HeW pasHOCThb
xona. Pewars  3amaun o
naZleHWd CBeTa Ppas3/InyHoOro
CMeKTpaJlbHOTO  COCTaBa Ha
AU PAKLMOHHYIO PeLIeTKy
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