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HOACHUTEJBHASA 3AIIMCKA

Hacrosimass paGouas mporpamMma ydeOHOro kypca «OCHOBBI (PHU3UYECKOTO
JKCIIEpUMEHTa»  (mamee — mporpamma) pa3paboTaHa B COOTBETCTBUHM C
TpeOoBaHusIMU (efepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
cpennero obmero oOpazoBanus (nmamee — DPI'OC  COO) u HampaBieHa Ha
OpraHm3ainuio OoO0ydeHuss B COOTBETCTBUU C TpeOoBaHUSIMU (eaepanbHOM
oOpazoBarenbHOI porpaMmbl cpeanero oduiero oopazosanus (OOIT COO).

Peanuzaius nporpaMmMbl MOXKET COJIEUCTBOBATH JOCTHXKEHUIO 00YYarOITUMUCS
mwIaHupyembeix  pesynbtatoB  ocBoeHus DOII COO, pa3BUTHIO JIUYHOCTH
oOyuaromuxcsi, (OPMUPOBAHUIO M YAOBJIETBOPEHUIO MX COLMAIBHO 3HAYMMBbIX
MHTEPECOB U MOTPEOHOCTEH, caMopealn3aluy oOydarouuxcsi 4Yepe3 ydacTue
BO BHEYPOUHOI JEATENBHOCTH.

[Iporpamma yueObHOro Kkypca «OCHOBBI (PU3MUECKOTO SKCHEPHUMEHTa
npenHazHadeHa i peammszanmu B 10-11  kimaccax W HampaBiieHa Ha
JNOCTHKEHNE COOTBETCTBYIOILIUX pE3yNbTATOB, c(hopMyITUPOBAHHBIX B
dbenepanpHOl pabouelt mporpamMmme 1o yueoOHoMy npeamety «Duzukay.

[Ipu wu3ydennn QUMK peanu3anus PUHIUIIOB, Oa3UPYIONIUXCS Ha
UCIIOJIb30BaHUHU CaMOCTOSITEIBHOIO YYEHMUECKOTO SKCIIEPUMEHTA, BKIIOYAIOIIET0, B
TOM u4ucie, paboTel (¢u3nueckoro mnpakthukyma. Ilpm  3tom mox paboramu
NPaKTUKyMa OHUMAETCSl CaMOCTOSITENIbHOE MCCIIEI0OBaHUE, KOTOPOE MPOBOIUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOro BHJa O€3 MOIIaroBo WHCTPyKUUU. B
pe3ynbTaTe oOecneuyuBaeTcs OBJaJeHHE OOYYaloIMMUCA YMEHHUSIMH IPOBOAMTH
npsiMble M KOCBEHHBIE HW3MEPEHHS, HWCCIEN0BaTh B3aMMHBIC 3aBUCHMOCTH JBYX
¢u3NYecCKuX BEIMYMH M OCYHIECTBIATH TIOCTAHOBKY OIBITOB IO TMPOBEPKE
MpeJIOKEHHBIX TUIIOTE3. Bece 3T0 crmocoOCTBYET TOCTHIKEHUIO OJHOM M3 OCHOBHBIX
nenaen u3ydeHus (U3MKU Ha YpOBHE CpeAaHEro oOIiero oOpa3oBaHUs — OBJIAJACHUIO
OOyJaroOIUMUCS METOJIaMH  CaMOCTOSITENTLHOTO TUIAHUPOBAHUSA U MPOBEIACHUS
(GU3NYIECKUX IKCIIEPUMEHTOB, aHAIM3a U WHTEPIIPETAMA WH(pOpMAIINU, OTIpeIeTICHUSI
JIOCTOBEPHOCTH MOJYUYEHHOI'O pe3yibTaTa.

AKTyanbHOCTh pealu3allii JaHHOW  TPOrpamMMbl  OTNPEISISETCS  TeM,
YTO €€ OCBOCHHME II03BOJISIET OOYYarOHNIMMCS Ha MPAKTUKE O3HAKOMMTHCS
C pa3IUYHBIMU (PU3MUECKUMH SIBJICHUSMHU, dKCIEPUMEHTAIBHO U3YYUTh Pa3IMYHBIC
dusznyeckue 3aKOHOMEPHOCTH, YIIYyOUTh CBOM TEOPETUYCCKUE 3HAHMS, Pa3BUThH

HMCIONIMECS U NPUOOPECTH HOBBIC NPAKTHUCCKHUE YMCHUS, 1. HABRIKH, B _( Q%g.%r.n
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IUTAHUPOBAHMSI, MOATOTOBKH, MPOBEACHUS, aHATN3a U UHTEpIpETali (PU3NYECKOTO
HKCIIEPUMEHTA.

[Iporpamma maer oOydaromIMMCsi BO3MOXKHOCTbh MPUOOPECTH MPAKTHUECKHI
OMBIT PabOTHI ¢ TAOOPATOPHBIM 00OPYI0BAHUEM, OBJIAJIETh KOHKPETHBIMU MPUEMAMHU
MCCIIEIOBATENIbCKOM  JIEATETIbHOCTH  HAUMHAIOMIETO  (U3MKA-IKCIIEPUMEHTATOPA,
c(hOpMHUPOBATh HABBIKU OLIEHKH MOTPEITHOCTEHN pPe3yIbTaTOB U3MEPEHUS (PU3NUECKUX
BenuuuH. Peanuszamuss mporpamMmbl  CO3JaeT  yCIOBUA UiA  (POPMHUPOBAHUS
y 00y4aromuxcs HeCTaHJAPTHOTO KPEaTUBHOTO MBIIIJICHUS, COJIEHCTBYET Pa3BUTHUIO
UHAUBUIYAbHOCTH  CYXKJIEHUH,  (HOPMHUPOBAHMIO  KYJBTYPhl ~ OOOCHOBAHMS
CcOOCTBEHHOI'O MHEHHSI 1 CBOOOIbI €0 BBIPAXKEHHUSI.

[Iporpamma mpecrnenyeT He TOJNbKO 00pa30BaTENbHbIE, HO U BOCHUTATEIIbHbBIE
LEIU, IIOCKOJBbKY COOTBETCTBYET HJEE OSKOJOTH3alUMUu M UJAEe MPHUKIATHOU
HAIIPaBJICHHOCTH, KOTOpBIE, B YMCIIE APYTHX HJEH, IOJIOKEHBI B OCHOBY Kypca
¢usuku, nzydaemoro Ha crynenu COOQO.

BapuanTsl peasuzanuu nporpaMmsl U (popmMbI IpOBeAeHUS 3aHATHI

Peanuzanuss nporpaMMbl MpeAnosaraeT CouyeTaHHe pa3IuuHbIX  (QopMm
IpynInoBoil paboThl (CIAylIaHWE JIEKIHM, TUCKYCCHS, MOHTaX SKCHEPUMEHTAIbHBIX
YCTaHOBOK, ITPOBEICHHE (DU3NUECKUX U3MEPEHUI MO PYKOBOACTBOM IPENO1aBaTes)
U WHAUBUAYaTbHOW paOOThl (BBITIOJIHEHHE CAMOCTOSITEIBHBIX paboT u paboT
MpaKkTUKyMa, 00paboTKa M MHTEpIpeTanuss pe3yiabTaToB (PU3UUYECKUX H3MEPEHUN).
Hcnonb3oBanne Takux GopM pabOThl TOMOTAET Pa3BUBATh y OOYYAIOIINXCS, C OJTHOM
CTOPOHBI, HABBIKM BOCHPUATHS HOBOM HH(OpMaMK TpU Pa3IudHbIX (PopMax
€e MoJauu, a ¢ APYrod CTOPOHBI — aKTUBHOCTb, CAMOCTOSITEIIBHOCTh U TBOPYECKOE
Hayajo. B memoM peamu3anus JaHHOW IIPOrpamMMBbl  JOJDKHA TOJIOKHUTEIBHO
CKa3bIBaThCS KaK Ha aKTyaJu3allMd 3HAHWW, YMEHUH W HaBBIKOB OOy4aroUIuXcs
B paMKax MX MpeAnpo(ecCHOHANTbHON TEXHOIOTHYECKON (MH)KEHEPHOM) TOATOTOBKH,
TaK U Ha COIMATIbHOM (POPMUPOBAHUU JTUUYHOCTH O0YHAOITUXCS.

[Iporpamma kypca paccuntana Ha 34 ygaca (B 10 u B 11 kiaccax), B pamkax
KOTOPBIX NPEeayCMOTpPEHbI Takue QopMbl padOT, Kak JIEKIHH, CaMOCTOATEIbHbIE
paboThl U paboOTHI MpakTHUKyMa. B xo/1e caMocToATeNbHBIX paboT o0yyaromuecs noj
KOHTPOJIEM  MpenojaBareisl  3aKpeIuliloT  HOBbIE  3HAHHWA,  OTpaldaTHIBAIOT
OMpezesiecHHble YMEHHUA M  HaBblkM. PaboThl mpakTUKyMa MOApa3yMeBaroT
CaMOCTOSITENIbHOE pEIIeHnE OOYyYaIOUUMHUCS 3KCIEPUMEHTAIBHBIX (U3NYECKUX
3amay. Temaruka pabOT MpaKTUKymMa U TOPSAJOK HMX CJIEOBAHUS COOTBETCTBYIOT

CTPYKTYpPE TEMAaTHYECKOIO ILIAHMPOBAHMA (henepanbHON PIQQUEH o SHROENANMEL . HO
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yaeOHOMY TipeaMeTy «Dr3uKay.

B3anmocBasb ¢ GpeaepaibHoil padodeil NPOrpaMMoil BOCIMTAHMS
[Iporpamma pazpaboTraHa ¢ y4eToM peKoMeHIalui QeaepasbHOl paboueit

[IpOrpamMMbl BOCIIUTAaHUS. B 4aCTHOCTH, OHA YUUTBIBAET IICUXOJIOIO-II€JarOTHYECKHE
OCOOEHHOCTH COOTBETCTBYIOILIEH BO3PACTHOM Kareropuu oOydaromuxcs. IIlporpamma
COOTBETCTBYET TAKHM LIEJIIM BOCIIUTAHUSI OOYYarOIUXCS, KaK Pa3BUTHE JIMYHOCTH,
CO3JaHME YCJIOBUM U1 CaMOOINpeNeNeHuss U couuanusauuu. IIporpamma
COJICUCTBYET PEIICHUIO CIEAYIOIIMUX 3a/ad BOCHUTAaHUSA OOYyYArOIIMXCS: YCBOEHUE
3HAHWI, HOPM, TyXOBHO-HPaBCTBEHHBIX LICHHOCTEW, TPAIULIUNA, KOTOPbIE BEIPA0OTAIO
poccuiickoe 001IeCTBO; (POPMUPOBAHUE U PA3BUTUE JTUYHOCTHBIX OTHOIIEHUHN K 3TUM
HOpMaM, LIEHHOCTSIM; MTPUOOPETEHNUE COOTBETCTBYIOIIETO 3TUM HOPMAaM, LEHHOCTSIM,
TPaIULUSAM COLMOKYJIBTYPHOIO OIIBITa TOBEICHMS, OOIIECHUS, MEXJIMYHOCTHBIX U
COLIMAIBHBIX ~ OTHOILIEHWW, NPUMEHEHUS TOJYyYEHHBIX 3HAHWI; JIOCTH)KEHHE
JUYHOCTHBIX pEe3yNbTaTOB OCBOEHUSI 00I€00pa30BaTENIbHON MPOrpamMMBbl 110
¢usuke B coorBercTBuu ¢ GI'OC COO.

[Iporpamma COOTBETCTBYET CIEIYIOIIMM OCHOBHBIM HAIPABJIECHUSAM BOCIIUTAHUSI.

1) TpymoBoe BOCIUTAaHUE — BOCHHTAaHHE YBAXKCHUS K TPYAY, TPYISIIAMCS,
pe3yinpTaTaM TpyJda (CBOEro M JApPyrux JIoJei), OpUEHTalMs Ha TPYIOBYIO
NEeSATENbHOCTb, NOJIydeHHUE  MpOPeccuu,  JIUYHOCTHOE CaMOBBIPAKEHUE
B TPOJYKTUBHOM, HPABCTBEHHO JOCTOMHOM TpyA€ B POCCHUHCKOM OOIIECTBE,
JOCTUKEHHE BBINAIOLIUXCS PE3yJbTaTOB B MPOPECCHOHATBHONU JIEATEIbHOCTH.
IleneBbIMU OpHEHTHUpPaMH SIBISIOTCA: (OPMUPOBAHHWE OCO3HAHHOW TOTOBHOCTU
K TOJY4YEHUI0 MPOPECCHOHAIBHOTO 00pa30BaHUs, HEMPEPHIBHOMY OOPa30BaHUIO
B TEUEHHE >KM3HU KaK YCIOBUIO YCHEIIHOW MpodecCHOHANbHOU M 0OIIECTBEHHOU
NeSATEeNbHOCTH; TMOHMMaHWe creuuukd caMooOpa3oBaHHs U MPOQPECCHOHATBHON
CaMOIIOATOTOBKM B HMH(OPMALIMOHHOM  BBICOKOTEXHOJIOTUYECKOM  OOILIECTBE,
TOTOBHOCTH YUUTBHCS U TPYAUTHCS B COBPEMEHHOM OOIIECTBE; OPUEHTUPOBAHHOCTD
Ha OCO3HAHHBIM BBIOOp cdepbl TPODHECCHOHATBLHON TPYIOBON NEATEIBHOCTH
B POCCUICKOM OOIIECTBE C YYETOM JIMYHBIX )KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOEH
ceMbH, 00IIIeCcTBa.

2) DKOJOTMYECKOE BOCIUTAHHE — (POPMHUPOBAHUE DKOJOTUYECKON KYJIBTYPHI,
OTBETCTBEHHOTO, OEPEKHOTI0 OTHOIICHMS K PUPOJIE, OKPYKAIOUIEH cpejie Ha OCHOBE
POCCUIMCKUX TPAAUIIMOHHBIX YXOBHBIX IEHHOCTEH, HABBIKOB OXpaHbI, 3aIUTHI,
BOCCTaHOBJIEHMSI IPUPOJIBI, OKpYyXkKarowmen cpenbl. LleneBblM OpUEHTHUPOM SIBIISETCS

OCO3HAHME HEOOXOAUMOCTH NPMMEHEHHS 3HAHMS ECTECTBEHHRIX, 1 $OUMARRHRIXHAYK
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Ui pa3yMHOTro, OEpeXIMBOTO MPHUPOAOIOIb30BaHUS B OBITY, OOIIECTBEHHOM
IPOCTPAHCTBE.

3) LleHHOCTH HAYYHOTO IMO3HAHMS — BOCITUTAHNE CTPEMJICHHS K TIO3HAHUIO Ce0s
U Jpyrux Jojel, mpupoAsl U OOIIeCTBa, K IMOJYYECHUIO 3HAHWM, KauyeCTBEHHOTO
0o0pa3oBaHUsI C Y4YETOM JIMYHOCTHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.
LleneBbIMU OpUEHTHpPAMU SBISAIOTCS: (OPMHUPOBAHUE JCSATEIBHO BBIPAXKEHHOIO
MO3HABATEIIBHOTO HMHTEpeca B 00JacTh (PU3UKA C yYETOM CBOMX HMHTEPECOB,
CIIOCOOHOCTEM, JOCTUKEHUI; MOJIYYEHUE MPECTABICHUI O COBPEMEHHOW HAy4YHOUH
KapTUHE MHpPA, O JOCTIKEHUSAX HAYKH U TEXHUKHU, O 3HAUYCHUM HAYKU B KU3HU
poccuiickoro o0miecTBa, 00ecne4eHny ero 0e30MacHOCTH; MPUOOPETEHUE HABBIKOB
KPUTHUUYECKOTO MBIIIJICHUS, OIpENeIeHHs] JOCTOBEPHOM HaydyHOM UH(pOpMalun
U KPUTHUKMA aHTUHAYYHBIX TIPEJCTABICHUN; pa3BUTHE W MPHUMEHEHHE HABHIKOB
HAOJIIO/ICHUS, HAKOIUIGHUS M CHCTEeMaTu3alud (aKTOB, OCMBICICHHS OIbITa B
€CTECTBEHHO-HAYYHON 00JaCTH MO3HAHUS, UCCIIEI0BATEIBCKON ACSITEIEHOCTH.

Oco0enHocTH padoThHI YYUTEJIS IO IPOTPaMMe

[Ipu peanm3anuu JaHHOW MPOTpaMMBI 3ajjadya yYUWUTEIs] COCTOMT B TOM,
9TOOBl CO3/[aTh YCIOBHUS [JJIsi YCBOCHHS OOYYarOIIMMHCS HOBBIX 3HAHUM,
OpuoOpeTeHUs] UMH HOBBIX YMEHUM W 3aKpeIJIeHHs] HaBbIKOB, HEOOXOJIMMBIX
IUI IPOBEAEHUS (PU3NYECKUX HKCIIEPUMEHTOB M aHaJIM3a MOTYYEHHbBIX PE3yJIbTaTOB.

st peieHus 3TOM 3aladyd HEOOXOAMMO HalWyue B KaOWHETe (UBUKU
00Opy/nOBaHUs, KOMIUICKTYIOIUX H PACXOIHBIX MAaTepUalioB, TPEOYIOUUXCS
JUIS  TIPOBEJCHHS] CaMOCTOSATENBHBIX paboT W paboT mnpaktukyma. llepedeHs
npeajaraeMbix  paboT  chopmMupoBaH TakuM ~ 00pa3oM, YTO  TMOATOTOBKA
K WX TMPOBEACHHUIO HE JOJKHA BBI3BIBATh CYIIECTBEHHBIX 3aTpyJHEHUN —
BCE HEOOXOAMMOE JUIsl peald3allud IMPOrpaMMbl, Kak MpaBUiIo, JIMOO HAXOAMUTCA
B KabuHeTe GU3UKH, MO0 JOCTYIHO B MOBCEAHEBHOM OBITOBOM OOMXO/IE.

[lepen HadagoM 3aHATHH YYUTEIIO PEKOMEHIYETCS CaMOCTOSITEIBHO
BBIMIOJTHATh BCE TEOPETUYECKUE 3a/laHvs, CAMOCTOATEIbHBbIC pPa0OTHI W PabOTHI
NPaKTUKyMa, KOTOPbIE JOJHKHBI OYTyT BBIMOJIHATH 00y4aronIuecs. ITo 1acT YUUTEIIO
BO3MOXKHOCTh HE TOJBKO BBIIBUTH BO3MOXKHBIE TEXHMYECKHE TMPOOJIEMBI,
HO M TIOJYyYUTh KOHTPOJIbHBIE PE3yJbTaThl U3MEPEHUN U HUX 00pabOTKH, KOTOpHIE
NMOHAMO0ATCA [ JalbHEWIIel NpOBEPKHM TMPABUIBHOCTH BBIMOJHEHUS paboT
00yYarOIIMMHUCH.

HOCKOJIBKy OJHUM M3 TJIaBHBIX PEC3YJIbTATOB pa6OTBI YUUTCIII B paMKax
i SOSTRRIRAX ES Y TP
OOKYMEHT NMOAMUCAH S/IEKTPOHHON noannceto
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PEKOMEHIyeTCsl MPU MPOBEACHUM 3aHATHM MO MpOorpaMMe aKTHBHO y4acTBOBATh
B JCSITENIBHOCTH OOYYalOIIUXCS, KOHTPOJUPOBATH XOJA  BBINIOJHEHUS HMH
AKCIIEPUMEHTAJIbHOW paboThl, HANpPaBIsATh M KOPPEKTUPOBATH WX JIEHCTBUS,
CBOEBPEMEHHO  YyKa3plBaTb ~Ha  OWMOKM M  HENOYEThl,  IOJCKAa3bIBaTh
U JIEMOHCTPUPOBATh IPABUJIbHBIE CIOCOOBI BBIIOJHEHHUS MPAKTUYECKOW paboOTHhI,
00Cy>XKIaTh IPUYHUHBI U BO3MOKHBIE MOCIIEACTBUS JOMYCKaeMbIX omMOOK. Bo Bpems
3aHATHH ~ HEOOXOAMMO  TMOJACPKWBATH  JOOpOXKenaTelbHylo  atrMocdepy
COTPYJIHUYECTBA.

Yuutento ciemyer Y4YMTBIBaTh, YTO JIOTMKAa OCBOGHHUS MPOTPaMMBI
MperoiaraeT IMOCJIe0BaTeIbHOEe M3YYCHHE MaTepuala — CHadaja O0ydarouiuecs
JOJKHBI OCBOMTH 0a30Bbl€ MPUEMBI U METO/Ibl IPOBEACHUS (PU3NUECKUX U3MEPEHUI
U 00pabOTKH MOIy4aeMbIX PE3yJbTaTOB, & YXKE 3aTeM HNPUMEHATh UX Ha MPAKTHUKE
0 CXEME «OT MPOCTOro K CloXKHOMY». lloTromy npumepHas cxema IpOBEICHUS
3aHATUN TIO POTPAMME MOYKET OBITH CIIEIYIOIICH:

1) oOBsACHEHHE TEOPETUIECKOTO MaTepUalIa IO TEME;

2) TONTOTOBKA K BBIMOJIHEHUIO CaMOCTOSTEIBHOW paboThl WM PabOTHI
OPAaKTUKyMa — OOCYXJIECHUE 3aJaHusl, YCTPOMCTBA IKCIIEPUMEHTAIBLHON yCTaHOBKH,
HEOOXOAMMOI0 TEOPETHMYECKOI0 Marepuajia, IPUEMOB U METOJOB MPSMBIX
AKCIIEPUMEHTAJIbHBIX U3MEPEHUH, CT0cOO0B MX 00PaOOTKH M OLEHKH MOTPEITHOCTEN
U3MEPEHNN;

3) mpoBeacHHE CAMOCTOSTEILHON paOOTHI HITH PA0OTHI IPAKTUKYMa, KOHTPOJIb
IPaBWJILHOCTH MIPOBEJICHUS U3MEPEHMUI;

4) o0paOoTKa  IMOJYYEHHBIX  OKCICPUMEHTAJbHBIX  JAHHBIX,  OICHKA
IIOIPETHOCTEN;

5) oOcyxaeHue pe3ysbTaTOB O0pa0OTKU TOJYYCHHBIX SKCIEPUMEHTAIBHBIX

JAaHHBIX W IIPOBCPKA UX IIPABUJIBHOCTH.

COJIEPKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH
«OCHOBBI ®PU3NYECKOI'O OKCIIEPUMEHTA
10 KJIACC

3ansaTue 1. [lorpemHocT B 3KCNIEPUMEHTE
Jexkuyua «llorpemHocTu mnpsAMBIX u3MepeHuit». OOcyxmaeTcs mnpupoaa

BO3HHMKHOBCHHA HOI’pGIHHOCTCfI, MECTOJbI UX MUHHUMU3AallNH1 U OLICHKH.

Jekuua «IlorpenmHOCTH KOCBEHHBIX H3MepeHui». OOCYKIaTCs METOIbI

[ (v

Onepatop 340 000 "KomnaHus "TeHzop" ———
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3ansaTue 2. OueHKa NorpenrHocTeil NPsIMbIX U KOCBEHHBIX H3MepeHu i

Camocmoamenvnaa padoma «OLEHKA IOTPEMIHOCTEN KOCBEHHBIX U3MEPEHUN
10 pe3yJbTaTaM MPSAMBIX U3MEPEHUI.
3anaTne 3. VYcpeanHenue — u3Mepenuil.  CiayyailiHasi =~ NOrpemIHOCTb.
Kunemarunveckue usmepenust

Jekyua «CiyqaiiHble TOTPEIIHOCTH». B COOTBETCTBUU C YPOBHEM IOATOTOBKHU
oOyyaronuxcst ¥ JOCTYITHBIM 000py/I0BaHUEM MOXKET OBbITh MPOBEACHA OJHA U3 IBYX
paboT NpakTUKyMa.

Ilpakmukym Ne 1

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO CPEAHIOID CKOPOCTh
JIBUYKEHUS 3€pHBIIIKA MIIIeHa B OyThUIKE C BOJIOH.

Obopydosanue. IliieHO, HaMOJHEHHAs BOJOM IUJIACTUKOBas  OyThUIKA
C OTPE3aHHBIM TOPJBIIIKOM, CEKYHIOMED, JTUHEIKA.

Kpamkoe onucanue pewenusn. llpoBomurcs  cepuss  DKCIEPUMEHTOB
10 U3MEPEHUIO C MIOMOIIBIO CEKYHIOMEPA BPEMEHU MPOXOKACHUS 3€PHBIIIKOM IIIEHA
B TOJIE BOABI HEKOTOPOro (PUKCHUPOBAHHOTO PACCTOSHHS BJAOJIb BEPTUKAIM.
Beluucnsiercss cpenHee Bpems  JIBHOXKEHMS  3epeH. PaccumTheiBaeTcs  CpenHss
YCTAaHOBHUBLIASICSA CKOPOCTH 3TOT0 ABMXKEHUS. OLEeHUBAETCA IMOIPEIIHOCTb.

Onucanue cxodxceli pabomsl HNpaKMuKyma: BCEPOCCHMCKas OJIMMIIMAJIA
IIKOJIBHUKOB MO (pM3HKE, peruoHaNIbHbIN 3Tan 2023 1., 3anaya «[lmeHo 1 BIA3KOCTHY.

[Tpaktuxkym No 2

3adanue. CobGepure yCTaHOBKY JUJIsl 3allyCKa IIapUKa B IOJIET C HEKOTOPOH
BBICOTHI C (DMKCUPOBAHHOW TOPM3OHTAJIBHOM HaudajdbHOM CKOpocThlo. HMccnenyiite
3aBUCUMOCTh BEPTHKAJIbHOM M TOPU3OHTAIILHOM KOOPJAMWHAT ILIApUKa MpH TOJIETE.
Omnpenenure CKOPOCTh LIAPUKA B HaYaJe MoJjeTa.

Obopyoosanue. CTanpbHOM  TIApUK, TIyCKOBOE YCTPOMCTBO  (OTPE30K
ATIOMUHUEBOr0 NpOo(duiis, MarHUT HEOJMMOBBIN, /IBa CTaJbHBIX IIAPUKA), IITATUB
C JIanKoi ¥ My(TOH, MAJIIPHBIN CKOTY, PYyJIETKa, KOMUPOBaIbHAs Oymara.

Kpamkoe onucanue pewenus. OcyuiecTBisieTcsi cOOpKa MyCKOBOM yCTaHOBKH.
[IpoBonuTca cepus 3KCHEPUMEHTOB MO 3aIMyCKy IIapUKa B MOJET U H3MEPEHHUIO
KOOPJMHAT NMaJeHUs IIapuKa OTHOCUTENBHO TOUYKU cOpoca. [1o mogyyeHHbIM JaHHBIM
PacCUYMTHIBAECTCS] HAUaJbHAsl CKOPOCTh MOJIETa IIapuKa.

Onucanue cxodxcei pabomsl Npakmukyma: MEXKIyHapoAHas OJMMIIUaAa

1o 3KcrepuMenTanbHou duszuke 2021 r., 3amaua «Ilymkay.
Onepatop 340 000 "KomnaHus "TeH3op"
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Ipakmukym

3aoanue. OnpenenuTe ¢ MAKCUMAJIbHOM TOYHOCTBIO TOJIIMHY IPOBOJIOKH
Y BHEITHUHA JUAMETP WTJIbI, TUTONIAh HAPUCOBAHHOM Ha JncTe Oymaru Gpurypsl, 00bemMm
Opycka. OLieHUTE MOTPEITHOCTH.

Obopyodosanue. IlpoBojoka, Wrjia oT IIOpUIA (CO CTOYCHHBIM OCTPHEM),
n3o0pakeHre (UTypbl CIOXKHOW (HOPMBI HA PA3TMHOBAHHOW KBaapaTamMu Oymare,
JIEPEBSIHHBIN OPYCOK, JIMHEWKA, IITAHTEHIIUPKYJIb.

Kpamxkoe onucanue pewenus. IIpoBOasSTCS U3MEpPEHUsT TONIIUHBI TPOBOJIOKU
MEeTO/IOM psioB. [IpoBoaUTCS U3MEpEeHHEe AUaMETpa UTJIbl METOJIOM MPOKAThIBAHUS.
[IpoBoauTCs M3MEpeHUE TUIOIAAN (GUTYPBI METOJOM TI0/ICUETa TUTOMIAAH TI0 KIETKaM
CeTKH u3BecTHOTO mmiara. [IpoBonutcs uamepeHue rabapuToB OpycKa U BHIYUCIICHHE
ero oObema. OIIEHMBAETCS TOTPENTHOCTh HM3MEPEHHBIX BenuduH. I[IpoBomuTCs
MIPOBEPKa MPABIJIBHOCTH U3MEPEHHUS TUAMETpa UTJIbI C TIOMOIIIBIO IITAHT CHITUPKYJIS.
3anaTue 5. I'padukm >KcnepuMeHTANBbHBLIX 3aBucuMmocTeil. ['paduyeckas
00padoTKa JTaHHBIX

Jexkuyua «Odopmienne TpaduKoOB SKCIECPUMEHTAIBHBIX 3aBUCUMOCTEH.
I'paduueckas oOpaboTKa JTaHHBIXY.

OOcyxnaroTcsi OCHOBHBIE TMpaBujia odopmieHus rpaduKoB 3aBUCUMOCTEH
(bu3HUecKrX BEIMYUH APYT OT ApyTa.

Camocmoamenvnasa paboma «IloctpoeHue rpadukoB B COOTBETCTBUU
C M3yYCHHBIMH TMPaBUJIAMH C UCTIOJIb30BAHUEM TOTOBBIX TAOJHII C JAHHBIMI.

Hcnonvzyemvie mamepuanvi: Meroandeckue pexkomeHnanuu llenTpansHoit
MPEAMETHO-METOAMYECKOM KOMHCCHHM IO OIICHUBaHUIO odopmiieHHs TrpaduKoB
Ha IPAKTHICCKUX TypaX BCEPOCCUHUCKON OJIMMITHAIBI IIKOJLHUKOB 1O (PU3HKE.
3ansaTue 6. O0OpadoTka HeJIMHEHHBLIX 3aBHCHUMOCTEH: JIMHEAPU3AIUA, MOACYeT
TUIOIIAIN MO/ TPaGUKOM, MOCTPOEHHE KACATEIbHBIX K rpauKy

Jexkyua «JluHeapuzanus SKCIEPUMEHTAIBHBIX 3aBUCUMOCTEM W JIPyTHE
rpaduuecKue crocoobl 00pabOTKU JAaHHBIXY.

OOcyxxmaeTcss  METOJ  3aMEHbl  TMEPEMEHHBIX  TNpU  JIMHEapU3aIuu
IKCIIEPUMEHTANLHBIX 3aBUCUMOCTed. OOCyxknaercs (pU3NYEcKuili CMBICT TUTOIAH
1o rpauKOM U yTII0BOTO KO3 UIIMEHTa KacaTeIbHOU K TpaduKy.
3ansatue 7. W3MepeHHe 3aBHCHMOCTH KOOPAMHATHI TpPaHHMIbI 00JaCTH
HAMOKAHUSA OT BpeMeHH. JIuHeapu3anus 3aBUCMMOCTH

IHpakmukym

6 S Onepatqp 3 (6) 000 "KomnaHus "TeHsop"  ———
OKYMEHT T Oﬂnmg\ﬁg%%g&H@% EKBTE U3 OYyMaXXHOU candeTku JeHTy JIMHOU 30 CM U IUPUHOU

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE1I§J6C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop




2-3 cMm. OnycTuTe KOHel OyMaXHOM JIEHTHI B BOJLY M BKJIIOUUTE ceKyHaoMep. M3yunre
3aBUCUMOCTh KOOpPJMHATHI TPAHMIIBI O0JIACTH, MPONUTABIIEHCS BOJIOM, OT BPEMEHHU.
Onpenenure XxapakTep 3TON 3aBUCUMOCTH.

Obopyodosanue. Cexynaomep, OyMakubie candeTku, pyjeTka, damka [letpu.

Kpamxoe onucanue pewenusi. CTaBUTCS OINBIT MO H3YyYEHUIO JBUKECHUS
IpaHUllbl HAMOKaHUsl OyMaxkHOM caierku. HMcmonb3yeTcss 3aMeHa NEpEeMEHHBIX
JUIA JUHEapu3aluyd 3aBUCUMOCTH W TIOCTPOCHHUS JMHEHHOro rpaduka, KOTOPBIA
BIIOCJIEICTBUU MO3BOJISIET CYJIUTh O KOHKPETHOM XapaKTepe 3aBUCUMOCTH.

Onucanue cxooicell pabomul npakmuxyma. 3agada «HaMmokanue TkaHm.
3ansaTue 8. U3yueHnne ynpyroro rucrepesuca

Ilpakmuxkym

3adanue. 3akpenuTe ¢ MOMOUIBIO 3a)KUMa JIMHEHKY Ha cToje. [IpoaenpTe gyx’Ky
3aKMMa B KOJIBLIO OAaHKOBCKOW PE3MHKH. 3allelUTe KPIOYKOM JUHAMOMETPA KOJIBLIO
pe3uHku. M3MephTe 3aBHCHUMOCTH IJIMHBI PE3MHKH OT PACTITUBAIONICH CHUJIBI TIPH
Harpy3ke (pactsbkeHun) u pasrpyske. [Ipoenute uzmepenus ¢ marom B 0,5 H, pu
Ka)XI0M U3MepeHuH aenaire 3aaepkky B 30 c. [loctpoiite rpaduk usmepeHHoi
3aBHCHUMOCTH, OIUIINTE ee XapakTep. Chaenaire npeanosoKeHus 0 MPUIUHAX
Ha0IroAaeMoi 3aBUCUMOCTH. PaccunTaiiTe, B Kakux Mpeaesiax JIeKUT KodDPUIIMEHT
KECTKOCTU PE3NHOBOr0 KoJjblia. Mcnonb3ys noiayyeHHbIe TaHHbIE, PACCUNUTANTE,
KAaKyI0 SHEPTHUIO MOTJIOTUIA PE3UHKA 32 BPEMsI POBEJCHUS U3MEPEHUM.

Obopyodosanue. Jluneiika, 3auM, TUHAMOMETpP ¢ mpeaesioM uaMmepenuit 5 H,
PE3MHOBOE KOJIBIIO (pe3uHKa 1Ji1 OaHKHOT), CEKYHI0OMED.

Kpamxoe onucanue pewenus. BeIOTHAETCS ONBIT MO U3YYEHUIO 3aBUCUMOCTH
CWJIbI YIIPYTOCTH PE3MHOBOTO KOJIbLIA OT €r0 JAJIMHBI PU MTOCTEIIEHHOM YBEJINYEHUH
U IpU TOCTENEHHOM YMEHBIIEHUM pacTsaruBatoinieil cuibl. HaOmogaercs siBiaeHue
yOpyroro rucrtepesuca. JIBe TmoydeHHbIE HKCIIEPUMEHTAJIbHbIE 3aBUCUMOCTH
HaHOCSTCS Ha oJuH rpaduk. [TpoBoauTCS aHATN3 OJYYEHHBIX PE3yJIbTaTOB.
3ansatue 9. Haxo:kneHue Maccbl JIMHEHKM M IINPUIA € [OMOIIbIO
YPABHOBeIIMBAHMS PblYara

Ipakmuxkym

3aoanue. Onpenenure ¢ MaKCUMaJIbHOM TOYHOCTBIO MAacCy IUINPULA U Maccy
JINHENKU.

Obopyodosanue. npuir o6bemom 20 MJ1, IUHEIKA, CTaKaH ¢ BOJOM.

Kpamxoe onucanue pewenus. K KOHIy JMHEHKH, KOTOpas HUCIOJIb3YeTCS

X : aBUCIRIEC T RKOBPANA A R
[IOKYMEHT NOAMNMCAH 3MEKTPOHHOI MOAMMCHIO
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TOYKH OTIOPBI YPABHOBEIIIEHHOTO phlyara OT 00beMa BoJIbI B mimpuiie. [1o moayueHHbIM
JAHHBIM OIPEACIIAIOTCS Macca MIMpHUIa U Macca JTMHEHKH.

Onucanue cxooiceti pabomel NpaKmMuKyma: PETHOHAIBHBIN ATal OJUMITHAIbI
um. J[x. K. Makcsemna o pusuke, 2014 r., 8 kimacc, 3amada « HemecTpyKTHBHBIN aHATIH3Y.
3austue 10. U3mepenue ko3¢ puiiueHTa IHEPreTHYECKUX MOTEPh MPH O0TCKOKE
ApuKa 0T MOBEPXHOCTH

Ilpakmuxym

3adanue. TlpoBenute ucciaeIOBaHUE 3aBHUCHMOCTH BBICOTHI OTCKOKA IapuKa
MoCJie COyJapeHHs C MOBEPXHOCTHIO CTOJIa OT BBICOTHI cOpoca. I[IpoBeaute OmbIT

HJI1 ABYX THUIIOB IIApPHUKOB. OHpGI[eJII/ITe XapaKTCpPp 3aBUCUMOCTH.

Obopyoosanue. lllapuk nias HACTONBHOTO TEHHHCA, PE3WHOBBIN IIapUK
«TIOTIPBITYHY, PYJETKA, MATSPHBIA CKOTY.

Kpamxoe onucanue pewienus. TIpoBOIUTCS ONBIT MO HU3MEPEHHUIO BBICOTHI
OTCKOKa IIapHKa MOCJIE€ COyAapeHUs C MOBEPXHOCTHIO TOPU3OHTAJIBHOTO CTOJA
B 3aBHCHMOCTH OT BBICOTBI COpoca. M3MepeHwsl MPOBOIATCS IS ABYX THUIIOB IMIAPHKOB.
Jl7is pe3rHOBOrO IIApHKa 3aBHCHUMOCTH SIBJISICTCS MPSAMON TPOMOPIIMOHATBEHOCTHIO,
JUIA IMIapuKa OT HACTOJIBHOTO TEHHHCA 3aBUCHUMOCTh HE SBISETCA TaKOBOH.
OO6Cy)XnaroTcst BO3MOKHbBIE IPUUMHBI TIOTYUYEHHBIX PE3YJIbTaTOB.
3ansaTue 11. OnpenesieHue TENJI0eMKOCTH TBEP/IOIr0 Teja

Ipaxkmuxkym

3adanue. Onpenennure ¢ MAaKCUMaIbHOM TOUHOCTBIO TEINIOEMKOCTh I'PYy3HUKa.

Obopyoosanue. I'py3uk maccoit 50 T, ctakan o0bemMoM 0,2 J1 ¢ Bogol KOMHATHOM
TEMIIepaTypbl, EeMKOCTh C TOps4Yed BOJOH, JBa TepMOMeTpa, caideTk, MOIHOC,
HUTB.

Kpamxoe onucanue pewenus. [IpoBoAUTCS OMBIT IO U3MEPEHUIO TETNIOEMKOCTH
rpy3uka METOJIOM TMEpeHOoca €ro W3 XOJOJHOW BOABI B ropsuyro. OreHUBaeTCS
M3MEHEHHUE TeMIIepaTypbl XOJIOAHONW BOJBI 32 CUET MOJTYYCHHS KOJIUYECTBA TETIJIOTHI
OT TOPSYETO TPY3UKA.
3ansaTue 12. U3mepeHue Temmeparypbl PyK JKCIHEPUMEHTATOPA U JaBJIEHUS,
KOTOpPOe MOTI'YT CO3/1aTh €ro Jierkue

Ipakmuxkym

3aoanue. 1) Ompenenute BHyTpeHHee ceueHue TpyOku. IlomcoemaunuTe
K mnpuily oobeMoM 20 mil TpyOKYy C NMOMEIIEHHOW B Hee Karjied BOJbI. 3aXMUTE

[OIIPpUL B JIAAOHAX U HarpeBaﬁTe €ro Takum O6p8,30M B T€UYCHHUE S MI/IHélT N3mepbTe

Onepatop 340 000 "KomnaHus "TeH3op" ——
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nepeMenieHne kamm 1o TpyOke. Mcmonb3ys mojydeHHbIE [aHHBIC, OLICHUTE
TEeMIIEpaTypy pyK SKcrepuMmeHTaTtopa. 2) Jloxxaurech, KOTrJa IINPHUIl CHOBA MPUMET
KOMHATHYIO Temreparypy. BryBas Bo3ayx B cBOOOIHBINM KOHEL TPYyOKH, H3MEphTE
nepeMeIeHne Karii NPy MaKCUMaJIbHOM JTaBJICHUH BO3/lyXa, CO3/1aBa€MOM Ha KOHIIE
TpyOKu. Mcronb3ys modydeHHbIE JaHHbBIE, OIICHUTE JIaBJICHHE, KOTOPOE MOTYT CO3aTh
JIETKHE 3KCIIEPUMEHTATOPA.

Ob6opyoosanue. npun oobemom 20 mit, TpyOka OT MH(PY3MOHHON CHCTEMBI,

BOJIa, JINHENKA, CEKyHIOMED.

Kpamroe onucanue pewenus. 1) K mmpuity oobemom 20 M1 TOJCOSTUHSIECTCS

TpyOKa C MOMeIleHHOW B Hee Karuiel Bojbl. LInpuiy HarpeBaeTcst pykaMu, usmepsieTcs
MepeMeIleHre Karm 1no Tpyoke. Ha ocHOBe MaHHBIX O C€YEHUU TPYOKH U 0ObeMe
BO3/lyXa B IINPHIIE PACCUUTHIBACTCS TEMIEPATypa PyK SKCHEPUMEHTATOpA.
2) Hcnomp3yst Ty jK€ YCTaHOBKY, ASKCIIEPUMEHTATOpP CO3JIAaeT JaBJICHUE BHYTpPHU
cBoOoaHOrO KOoHIa TpyOku. Kamist Bombl mepememaercs no Tpyoke. Ha ocHoBe
JAHHBIX O €€ CMEIICHHH OLECHUBAETCS JAaBJIEHUE, KOTOPOE MOTYT CO34aTh JIETKHE
AKCIIEPUMEHTATOPA.

Onucanue cxodxcetl pabomvl npakmuxyma: 1) 3aKIIOYUTEIBHBIA 3Tl
BCEPOCCUMCKON OJIMMIMUAJIBI MIKOJIbHUKOB, 2023 1., 10 knacc, 3anavya «HaceimeHHbIi
nap».
3ansarue 13. IPppexTuBHblil KOIGPUIMEHT KeCTKOCTH cucTeMbl. OnpenesieHue
MoayJisi FOHra npoBosioku ¢ noMoumbI0 peruara. OnpeaesieHue npejaesia ynpyrom
nedopmanuu

Ipaxkmuxkym

3aoanue. Onipenenute ¢ MAKCUMAIILHON TOYHOCTHIO MO1yJib FOHTa MPOBOJIOKH.

Obopyoosanue. 11lTaTuB ¢ AByMSs JanKkaMu, MTPOBOJIOKA, JTMHEHKA JepeBsIHHAS
mmHon 50 cM, Tpy3bl Maccoit o 50 1, ABa KaHIEISIPCKUX 3aKNUMA.

Kpamxoe onucanue pewenus. Jlunelika moJBEIIMBAETCS HA MPOBOJIOKE Tak,
YTOOBI MOJYYUIICS CUIILHO HEPABHOIUICUNN phlyar. banKHUM K TOYKE MOoABECa KOHEI]
TOPU30HTAIBLHON JTMHEWKHU ONMUpaeTCsl CHU3Y Ha JIanky mTaTtuBa. K apyromy KoHIy
JUHEWKN TMOJBEIIMBAIOTCA Tpy3bl. M3MepsieTcss 3aBUCUMOCTb CMENIEHUS KOHIIA
JIMHEWKHU, K KOTOPOMY IOJBEIINBAIOTCS I'PY3bl, OT UX CyMMapHOU Maccel. Ha ocHOBe
MOJIYYEHHBIX JAHHBIX U T€OMETPUYECKHX MapamMeTPOB YCTAHOBKU PACCUUTHIBACTCS
mMoxyJib FOHra mpoBosIoKu.

Onucanue cxooiceti pabomoel npaxmuxyma.: 3anada Ne 9.30.
Onepatop 340 000 "KomnaHus "TeHzop" —
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3anstue 14. U3mepenue ko3(p(punueHTa NOBEPXHOCTHOIO HATSKEHUSA METOI0M
OTpPBIBA

Ilpakmuxym

3aoanue. llpunymaiiTe crnoco0 H3MEPEHHs CHIbl, KOTOpPYIO Tpebdyercs
MPUJIOKUTH K MPOBOJIOYHOM paMKe JJisi TOro, YTOObl OTOPBATh €€ OT MOBEPXHOCTHU
BoAbl. [IpoBenuTe OSKCHEPUMEHT U OLEHUTEe KOIP(PUIKMEHT MOBEPXHOCTHOIO
HATSIKECHUS BOJIBL.

Obopyodosanue. KroBeTa mmpokxas ¢ BOJIOH, IPOBOJIOKA, BEChI, HUTh.

Kpamxoe onucanue pewenus. ITIpoBOIUTCS OIBIT 110 U3MEPEHUIO CHIIBI OTPHIBA
IPOBOJIOYHOM pPaMKH OT MOBEPXHOCTH BOABI MPHU PA3IUYHBIX MEPUMETPAX PAMKHU.
[TpoBoauTcs onieHka Kod(ppuiineHTa HOBEPXHOCTHOTO HATSIKEHUS BOJIBI.
3anaTue 15. OmnpeaeieHune TOYKHM POCbl. 3HAKOMCTBO € JJIEKTPUYECKHM
KOH/JIEHCATOPOM

Ilpakmukym Ne 1

3aoanue. OLIeHUTE BIAKHOCTh BO3/lyXa B KOMHATE.

Obopyodosanue. ITpoOupka CTEKIISIHHAs, MaJICHbKHE KYCOUKH Jibjia, TEPMOMETP,
Ta0IuIa 3aBUCUMOCTHU JIaBJICHUS] HACHIIIIEHHOTO Tapa BOJbI OT TEMIIEPATYPHI.

Kpamxoe onucanue pewenusi. B npoOupKy ¢ BOJOM MOCTENEHHO J00aBIISIOT
KYCOYKH JIbJIa ¥ JTOKUAAIOTCSI MOMEHTA BBICTYILJICHUSI Kaledb POChl HA MOBEPXHOCTU
npobupku. [lo mosy4eHHBIM JAaHHBIM O TEMIEpaType TOYKE POCHI C TMOMOIIBIO
Ta0JIUIbI 3aBUCHUMOCTH JIaBJICHUS HACBIIMICHHOTO Mapa BOJbI OT TeMIIepaTypbl
ONpeeIISIeTCs] OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa B KOMHATE.

Ilpakmukym Ne 2

3aoanue.  Omnpenenure ¢  MaKCUMaJIbHOW  TOYHOCTBIO  OTHOIICHUE
AIEKTPUUECKUX EMKOCTEH IBYX KOHJICHCATOPOB.

Obopyoosanue. nBa  DIEKTPOJUTUYECKUX  KOHJIEHCATOPa,  BOJBTMETD,
Oatapelika, COEIUHUTENbHBIEC TPOBO/IA.

Kpamxoe onucanue pewenus. IIpoBoAUTCS ONBIT MO 3apsA]IKe KOHAEHCATOpa
OT JPYroro 3apaHee 3apsHKEeHHOTO KoHAeHcaropa. M3mepstoTcss HampsiKeHUs
Ha KOHJIEHCATOpax JI0 W Mocie NnoakiovYeHuil. OneHuBaeTcs OTHOIIEHUE €MKOCTen
KOH/IEHCAaTOPOB.
3ansaTue 16. U3ydyeHnue npouecca paspsiiku KOHIeHcATOpa

Ilpakmuxkym

3aoanue. I3yunTe 3aBUCUMOCTH HAIPSKEHUS HA KOHJEHCATOPE OT BPEMEHU
npu ero paspsanake. Onpenenure eMKOCTh KOHIAEHCATopa.

Obopyoosanue. DNEKTPOTUTHUCCKUI KOHICHCATOP, BOJLTMETP, OaTapeiika,
Onepatop 340 000 "KomnaHus "TeH3op"
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CEKYHIOMEp, COEeIMHUTEIbHbIE poBoAa. Kpamxkoe onucanue pewenus. [IpoBoaurcs
U3MEpPEHUE 3aBUCMMOCTH HANPSHKEHUS Ha pa3psbKarolieMcs: KOHAeHcaTope OT
BpeMeHu. Jlenaercs olleHKa eMKOCTH KOHJIeHcaTopa. B kauecTBe cCOnpoTUBICHUS AJIs
pa3psAIKH KOHJIEHCATOPA BHICTYNAET BHYTPEHHEE COIPOTHUBIIEHHE BOJBTMETPA.
3ansTue 17. OnpenesieHue y1eJbHOr0 CONPOTHBJICHUSI MATEPHAJIA MIPOBOJIOKHU

Ilpakmuxym

3aoanue. Onpenenute yaeIbHOE COMPOTUBICHUE MPOBOJIOKH.

Obopyodosanue. JIBa mynpTuMeTpa (B peKUME BOJIBTMETpPa M amIepMmerpa),
COCIMHUTENbHBIE TpOBOJa,  Oarapeiika, oOpaslbl  MPOBOJOKH,  JIMHEWKA,
MUKPOMETD.

Kpamkoe onucanue pewenus. Wccnaenyemass TpOBOJOKAa COEAMHSAETCS
[OCIIEIOBAaTENbHO C aMIEpMETpPOM M MOJKIo4aeTcs K Oarapeiike. [lapamnensHo
Y4acTKy MPOBOJIOKH MOJKIIIOYAETCS BOJIBTMETP. M3 OTHOILIEHUS TOKa3aHUM prOOpoB
PACCUUTHIBAETCS] COMPOTUBIIEHUE YYACTKA MPOBOJIOKHU, MOCIE YETO U3MEPSIOTCA €ro
reOMETpUYECKUE pa3Mepbl. M3 MonmydeHHBIX JaHHBIX ONPENETSAETCS YAEIbHOE
CONPOTHUBIICHUE MaTEPHUAIIA, U3 KOTOPOIO U3rOTOBJIEHA ITPOBOJIOKA.
3ansiTue 18. HN3mepenne BOJILT-aMIIEPHOM XapaKTePUCTUKH
MOJIYNIPOBOAHMKOBOI0 THOAA

Ilpakmuxkym

3adanue. I3mepbTe 3aBUCUMOCTb CHJIBI TOKa, MPOTEKAIOLIEr0 4Yepe3 IHOJ,
OT MOAABAaEMOI0 Ha HEro HampspKeHus (B MPSAMOM KM OOpaTHOM HANpaBIICHHH).
[TocTpoiiTe rpaduk BONIbT-aMIIEPHON XapaKTEPUCTUKH JTHOA.

Obopyoosanue. BonbT™MeTp, aMmmepMeTp, COEIUHUTEIbHBIE MPOBOJA,
MOJIYITPOBOJTHUKOBBIN JTMOJI, MAKETHAsI IJIaTa, IEPEMEHHbBINA PE3UCTOp, OaTapenka.

Kpamxoe onucanue pewenus. IlpoBonurcs skcnepuMeHT 1o u3MepeHuto BAX

AnuoJa B IIPsAMOM U O6paTHOM HaIIpaBJICHUMU.

11 KJIACC

3ansTue 1. OneHka BeJIMYUHbI TOPU30HTAJIBHON COCTABJISIIONIEH MAaTrHUTHOM
HHIYKIMU MATHUTHOTO N0Jis1 3eMJiu

Ilpakmuxkym

3aoanue. OueHUTE MOIYIb TOPU3OHTAIBHOM COCTaBISIONIEH BEKTOpa
MarHUTHOW MHIYKIIMA MarHATHOTO TIOJIST 3EMITH.

Obopyoosanue. Kommnac, conenoun (amamerp 10 cm, 150 BuTKOB),

JIa6opaT0prm 010K MMUTAHWA, TPAHCIIOPTHUP. Onepatop 90 000 "Komnakus "Tensop”
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Kpamkoe onucanue pewenus. IIpoBOOUTCS SKCIEPUMEHT MO OIPEICICHUIO
IPOCTPAHCTBEHHON OPUEHTALIMK BEKTOPA MHAYKIUA MAarHUTHOTO MOJISA, CO3/1aBaEMOT0
Ha OCH COJICHOMJIA MPHU CYNEPIO3UIUA MATHUTHOTO TOJIsI 3€MJIM U MATHUTHOTO TOJIS
COJICHOMJIA, B 3aBUCHUMOCTH OT CHJIbI TOKA B BUTKax cojeHouzaa. [1o aToi 3aBucumMoctu
ONPENEIACTCS MOJAYJb TOPHU30OHTAIBHOM COCTABIAIOIICH BEKTOpAa MAarHUTHOM
WH]IYKIIUM MarHUTHOTO MOJIs1 3€MJIH.
3anaTue 2. W3MepeHue 3aBHCHUMOCTH BeJMYMHbI MATHUTHOH HWHIYKIHH
MAarHMTHOIO MOJISI MATHUTA OT PACCTOSIHUS

Ilpakmuxym

3aoanue. Izyuute 3aBUCUMOCTh BETUYMHBI MArHUTHOM MHIYKIIUM MarHUTHOTO
MOJII MMOCTOSHHOTO MAarHuTa Ha €ro MpoJOJIbHOM OCH CUMMETPUU OT PACCTOSHUS
MEXAY HIEHTPOM MArHUTa U TOYKOW U3MEPEHHUM.

Obopyodosanue. ~ CMapTpoH ¢  NPEIyCTAHOBICHHBIM  MPOrPAMMHBIM
oOecrieueHUEM JJiI U3MEPEHUs] BEJIWYMHBI MArHUTHOTO TMOJS, UMJIUHIAPUYECKHMA
MAarHuT, JIMHEWKA, MaJIAPHBIA CKOTY.

Kpamxoe onucanue pewenus. C NOMOIIbIO TaTYUKOB CMapTHOHA MPOBOIUTCSA
NpAMOE U3MEPEHUE BEIMYMHBI MArHUTHOM WHIYKIMA MAarHUTHOIO TOJII HAa OCH
HWJIHHAPUYECKOTO MarHUTa B 3aBUCMMOCTH OT PAaCCTOSIHUS JI0 HETO.
3ansrue 3. HaG/101eHe MArHUTHOTO THCTEpe3uca

Ilpakmuxym

3aoanue. HamoTaiiTe HECKOJBKO BUTKOB  HM30JMPOBAaHHOTO MPOBOJA
Ha IWIMHIPUYECKYI0 YacTh Janmku ITatuBa. llomHecute TOpel Janku OJU3KO
K TIOJOKEHUIO JaT4MKa MarHuTHOro Tmosisi MoOuibHOro Ttenedona. Ilomaiite
AJIEKTPUYECKUHA TOK B TPOBOA. M3MepbTe 3aBUCHUMOCTHh BEIWYMHBI WHIYKIHAH
MAarHUTHOIO TOJIA HAa TOPLE JAalKU OT CUJIbl MPOTEKAIOIIET0 Yepe3 MpOBOJ TOKa.
JInss  3TOro BHAuUalie TMOBBIIAWTE 3HAYECHUS  CHJIBI  MPOTEKAIOUIEr0 TOKa
JI0 MAKCHUMAaJIbHO BO3MOKHOI'O 3HAUYEHUS, & TOTOM OHMYKAUTE 10 HYJIEBOTO 3HAYECHHS.
3aTeM CMEHUTE MOJSPHOCTH IMOJKIIOYEHUS HCTOYHHKA TOKA U IOBTOPUTE OIIBIT.
[TocTpoiiTe rpaduk, OMUCHIBAIONINN 3aBUCUMOCTh BEIMYMHBI MATHUTHOW WHTYKIIUU
Ha TOPIE JIAMKX OT CHJIbI MPOTEKAIOIIET0 Yepe3 MPOBOJI TOKA.

Obopyodosanue.  CMapT@oH ¢  TPEAYyCTAaHOBJIECHHBIM  MPOTPAMMHBIM
oOecrieueHueM I U3MEPEHUSI BEJIMYMHBI MAarHUTHOTO TIOJIA, INTAaTHUB C JIBYMS
JanKamH, OJHAa M3 KOTOPBIX JOJDKHA ObITh JKEJNe3HOM (MM APYrod >KeJle3HbIN
CEepACYHUK), Ja0OpaTOPHBI HCTOYHUK MHUTAHUSA, OJHOXKWIBHBIM H30JIUPOBAHHBIN

MPOBOJ, BBIACPKHUBAIOUINI MaKCUMAIbHBI TOK  JaOOPATOPHOTO  HMCTOYHHKA
Onepatop 340 000 "KomnaHus "TeH3op"

MU TAHMWA. y
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Kpamkoe onucanue pewenus. Jlanka mratuBa 0OMaThIBA€TCA HECKOJIBKUMU
BUTKaMHU TOJICTOIO HM30JIMPOBaHHOrO mpoBoga. C momolplo 1abopaTOPHOTO
HMCTOYHUKA MUTAHUS Yepe3 MPOBOJ MPOIYCKAETCs AeKTpuyeckuil Tok. CHauana ToK
IPOMYCKAIOT B OJIHOM HANpaBJIEHUU C TMOCTENEHHBIM YBEJIWYECHHEM CHUJIbI TOKa
U €€ MOCHEAYIIHM  YMEHBUICHHEM, [OTOM  HPOUEAYPY  MHOBTOPSIOT
JUI. TIPOTHBOIIOJIOKHOTO HAampaBiieHUud Toka. [Ipum 3TOoM wu3Mmepsercss BelM4MHA
WHAYKIIMM MAarHUTHOTO TOJISi Ha TOPIE JANKHU IITaTHBa C MOMOIIbIO MOOMIBHOTO
tenedona. CTpOUTCS 3aBUCUMOCTh BEJIMYMHBI HHIYKIIMA MAarHATHOTO TIOJIST OT CHJIBI
IPOTEKAIOUIET0 Yepe3 MpoBoja Toka. OOcyxkaaeTcsi MOTyYEeHHBIN TpaduK U sIBJICHHUE
MAarHUTHOT'O THCTEPE3UCA.
3ansartue 4. U3yuyenune padoThl 3JIEKTPOABUTATEJS U JTUHAMO-MAIIMHBI (YacTh 1)

Jekuyua «NeKTpoaBUTATEND U dJIEKTporenepaTopy». O0cyx aaeTcss UCTOpuUs
M300pETEeHUsT  DJICKTPOJIBUTATENISI U  COBEPIICHCTBOBAHHUS €r0  KOHCTPYKIIUH.
OnuceiBaeTCs BHYTPEHHEE YCTPOMCTBO AJIEKTPOJABUIATEINS U 3JIEKTPOTr€HEPATOPA.

Pa30uparoTcs TeopeTuuecKue 3a1aur 1o JaHHOW TEME.
3ansiTue 5. U3yuyeHne padoThl 3JIEKTPOABUTATEISI H JUHAMO-MAIIMHBI (4acTh 2)

Ilpakmuxkym
3aoanue. 1) lIpoBenuTe CEPUIO SKCIIEPUMEHTOB ¥ H3MEPHTE 3aBUCUMOCTD CHIIBI
TOKa, BBIpA0AThIBAEMOM T€HEPATOPOM, OT BEJIMUYMHBI MOMEHTA CUJIbI, PUIIOKEHHOTO

K ero Baiy. 2) [IpoBeuTe ceprro SKCIICPUMEHTOB M U3MEPHTE 3aBUCHMOCTD BEJTHIHHBI

HaIpsDKEHUsl, TMOJAHHOTO Ha DJIEKTPOABUTATellb, OT YacTOThl €ro BpalleHUs
1 MEXAaHUYECKOW HArpy3KH €ro Baja.

Obopyoosanue. DNEKTPUUECKUNA MOTOPUMK C PEAYKTOPOM, HAOOp TpPy30B,
peocTar, COeIMHUTEIIbHBIE POBO/IA, TA0OPATOPHBIN HCTOYHUK MUTAHUS, MYJIbTUMETP
(ammiepMeTp), CEKyHIOMED.

Kpamxkoe onucanue pewenus. 1IpoBoaATCS ONBITHI 110 U3MEPEHUIO 3aBUCUMOCTH
CWJIBl TOKa, BbIpaOATHIBAEMOW T'E€HEPATOPOM, OT BEJIWYUHBI MOMEHTA CHIIBI,
MIPWIOKEHHOTO K €ro Baily. I[IpoBoaMTCS ONBIT MO HW3YYEHUIO CBA3U BEJIMYMH
HanpsDKeHWs,, TOJAHHOTO Ha DJIEKTPOABUTATENlb, OT YacTOThl €ro BpalllEHUS
Y MEXaHUYECKOM Harpy3KH €ro Baja.
3anaTne 6. MHM3ydyeHme 3aBUCHMOCTM TiepuUoAa KoJeOaHUIl JIMHEHKH
HA HHJIMHAPUYECKOH MOBEPXHOCTH OT PaJnyca ee KPpUBU3HbBI

Ilpakmuxkym

3aoanue. Onpenenure XapakTep 3aBUCUMOCTH MEpHOa KOojaeOaHUuW JIMHEWKH,

IIOJIO)KEHHOW Ha LWJIMHIPUYECKYIO ITOBEPXHOCTb, OT paguyca KPHUBU3HBI JTOU
Onepatop 340 000 "KomnaHus "TeH3op"

IIOBECPXHOCTH. .
AOKYMEHT MO/JMUCAH SNEKTPOHHOW NOANMCHIO

MYHUUMNNAJIbHOE OBLLUEOBPA30BATEJ/IbHOE YYPEXXAEHUE "CPEAHASA 08.11.24 09:33 (MSK) CepTudukat 1F5FE732294474EDF5811DE1I;&C6E4F

LUKOJIA N2 130 BOPOLUMJIOBCKOIO PAIAOHA BOJITOrPAZIA", YepHeHKo
Onbra HukonaesHa, AnpekTop




Obopyoosanue. Habop MUIMHIAPOB pa3HOro pajauyca (Hampumep, pa3iudHbIe
UIMHAPUYECKUE COCY/IbI), TUHEHKA, CEKYHIOMED.

Kpamkoe onucanue pewenus. llpoBomuTcs cepusi NPSMBIX HU3MEPEHUHN
3aBHCHUMOCTH Tepuojia KojeOaHWW JHMHEWKH, IMOJIOKCHHON Ha MUIUHAPUYECKYIO
MOBEPXHOCTh, OT pajudyca KPUBU3HBI ITOW MOBEPXHOCTU. MCHONB3YIOTCS METOIbI
JMHeapu3aluy U TpaduuecKoro aHaian3a SKCIEPUMEHTABHBIX JaHHBIX.
3anaTue 7. U3ydeHue 3aBHUCUMOCTH AMILUIMTYAbI KOJeOAHHIl NPYKHUHHOIO
MAasITHMKA OT BpeMeHH

Ilpakmuxym

3aoanue. WVI3MepbTe 3aBUCUMOCTh aMIUIMTYIbI 3aTyXaIOIMIUX KOJCOAHMI
MPYXKUHHOTO MasTHUKA OT BpeMmeHH. [IpoBepbTe rumore’y o0 SKCIOHEHIHATLHOM
XapakTepe MOoJTy4eHHON 3aBUCUMOCTH.

Obopyoosanue. [lpyxxuHa oT AuHAMOMETpa ¢ npeaenoM usmepenuit 1 H, rpys
maccoit 150 r, cekyHaoMmep, ITaTUB C JTATKOW U My(PTOM, THHEHKA.

Kpamkoe onucanue pewenus. ITIpoBOAMTCA DSKCHEPUMEHT IO MPSIMOMY
M3MEPEHUIO 3aBUCHMOCTH AaMIUIMTYABl 3aTyXaloluX KOJICOaHW MPYKUHHOTO
MasTHUKa OT BpemeHu. Crpoutcs rpaduK HCCICAOBAHHOM  3aBHUCUMOCTH
B JIMHEAPU30BAaHHOM BHJIC.
3ansTue 8. U3MmepeHue aKTUBHOIO M PEAKTUBHOIO CONPOTUBJIEHUI KATYIIIKH
HHIYKTHBHOCTH

Ilpakmuxym

3adanue. Cobepute 31EKTPUUYECKYIO LIETIh U3 MOCIEA0BATEIBHO COCTUHEHHBIX
pe3ucTopa W KaTylIKM WHAYKTUBHOCTH. IIpoBeaute wu3MepeHue 3aBUCHUMOCTH
HANpPSsDKEHUST Ha PE3UCTOpPE OT YacTOTHl IMOJAaBAEMOT0 Ha ATy IENb HamNpsKEHUS.
[lo moylydeHHBIM JaHHBIM OIpPEAETUTe AKTUBHOE COMPOTHUBICHHE U PEAKTUBHOE
COTIPOTUBIICHUE KATYIIIKM MHAYKTUBHOCTH. PaccunTaiiTe MHIYKTUBHOCTH KaTYIIIKH.

Obopydosanue. Karymika HHIYKTUBHOCTH, PE3UCTOP C COMPOTUBIICHHUEM,
OJIN3KUM K aKTUBHOMY COTIPOTHBIICHUIO KAaTYIIKH UHIYKTUBHOCTU, COSUHUTEIIHHBIC
NPOBO/Ia, TEHEPATOP HU3KOW YacTOTHI, OCIIIIIOrpad MM BOJBTMETP MEPEMEHHOTO
HaTPsOKEHUS.

Kpamkoe  onucanue  pewenus.  CoOupaercst  dJeKTpUuYecKas  LeMb
U3 TOCJEeIOBAaTEeIbHO COEIMHEHHBIX pPE3UCTOpa M KATYIIKHM WHAYKTHBHOCTH.

Ha o5ty wnens mnomaercs nepemMeHHoe HanpsbkeHue. lIpoBoaurtes u3smepenue
Onepatop 340 000 "KomnaHus "TeH3op"
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HampspkeHus:  (aMIUIMTyJa — HampsbKeHUsT Ha  BCeM  [emM  MOCTOSIHHA).
[lo HM3KOUacTOTHON oOmacTu rpaduka OMpENeNseTcs AaKTUBHOE COIPOTUBIICHHUE
KaTyIIKA MHAYKTUBHOCTH, 10 BBICOKOYACTOTHOM YaCTH ONPEAEISAETCSI UHAYKTUBHOCTD
KaTYIIKH.
3ansaTue 9. 3Byk. Ocumiiorpamma 3pyka. CiekTp 3ByKa

Jlekyua «BBeneHue B HKCIEPUMEHTAIBHYIO aKyCTHKY». BBOIATCS OCHOBHBIE
noHATUA aKycTUKH. OOCyXIaeTcsi MeXaHHKa pacHpOCTPAHEHUS aKyCTHYECKHX
koneOanuii. BBomuTcs moHsATHE TOHAa U o00eproHa. OOCYXIAIOTCS METOJBI

VICCIIEIOBAHUSI 3ByKOBBIX CUTHAJIOB.
[IpakTukym

3aoanue. TlpoBenaute cepuro SKCIEPUMEHTOB [0 3aMUCH  OCHUIIOTPAMM
M CIIEKTPOB TJIACHBIX 3BYKOB OJHOM YacTOTbl. OMNUIINWTE OCHOBHBIC OTIUYUS
B OCUMJUIOTpaMMaXx JJIsl pa3HbIX IVIACHBIX 3BYKOB. OTBETHTE HA BOIPOC, JOCTATOYHO
JIU J1s1 OMMUCAHUS KaKoro-JIM0O0 3By4aHusl OJHOM JIUIb CIIEKTPOrPaAMMBI?

Obopyoosanue. 1lepcoHanbHbIi KOMIBIOTEP € MUKPO(GOHOM WM cMapT(oH
C MPETyCTAaHOBJIICHHBIM MMPOTPAMMHBIM 00€CIICUECHUEM.

Kpamxoe onucanue pewenus. IlpoBoauTcs  cepusi  3KCIEPUMEHTOB
N0 TMOJIYYEHUIO OCHWUIOTPAMM U CIIEKTPOB TJIACHBIX 3BYKOB OJHOM YaCTOTHI.
[IpoBOAMTCS CpaBHUTENIBHBIN U KAUECTBEHHBIN aHAIN3 OCIIUJUIOTPAMM U CIIEKTPOB.
3ansarTue 10. Ctosiuue MmexaHM4YeCKHE BOJHBI

Jekuyua «Ctosiurie MexaHUYeCcKUe BOIHBD». OOCYy)IaeTcs MEXaHHKa CTOSYHX
BOJIH B OJIHOMEpHOM cpene. PaccmaTpuBaroTCs MpUMEpPhl Pa3IMUHBIX TPAHUYHBIX
YCJIOBHIA.

Ilpakmuxym

3aoanue. Iloayiite B mpoOUPKY Tak, 4TOObl OHA Haydasia 3By4yaThb. [IpoBeaute
M3MEPEHHE 3aBUCUMOCTH YaCTOThl OCHOBHOTO TOHA U MEPBOTO 00EPTOHA BO3AYIITHOTO
cTosiba B MPOOUPKE OT BBICOTHI ATOTO CTO0A. [[1s1 M3MEHEeHHs AJIUHBI BO3IYIITHOTO
cToJ10a 3anmoJIHsITe TPOOUPKY BoJION. OmipeieuTe CKOPOCTh 3ByKa B BO3AYXE.

Obopyoosanue. IlepcoHAIBHBIA KOMIBIOTEP ¢ MUKPO(POHOM MM CcMapTPOH
C MPEeyCTAaHOBIIEHHBIM IPOTPAMMHBIM 00€CTICUeHHEM, POOHUPKa, BOJIa, JIMHEHUKA.

Kpamxoe onucanue pewenus. llpoBoauTcs  cepusi  SKCIEPUMEHTOB
0 M3MEPEHUI0 aKyCTHYECKOrO0 CIEKTpa 3BYy4YaHUs MPOOUPKH, BO3HUKAIOIIETO

Ipy BAYBaHUM B Hee Bo3Ayxa. CTpoWTCs JMHEApU30BaHHBIN rpadUK 3aBHCHUMOCTU
Onepatop 340 000 "KomnaHus "TeH3op"
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MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE1I;0%C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop




4aCcTOTbl OCHOBHOI'O TOHAa MW IICPBOIO 06epT0Ha oT BBICOTHI BO3AYHIHOTO
cTojioa B HpO6HpK€. IIo IMOJIYUCHHBIM HOAaHHBIM OIIPCACIICTCA CKOPOCTH 3BYKaA

B BO3aYyXC.

3anstue 11. U3Mepenne noka3aresi NpeJIoOMJIEHHs CTEKJIAa

Ilpakmukym Ne 1

3aodanue. OnipeaenuTe MOKa3aTesb MPEJTOMICHUS CTEKJIIHHOM IIaCTUHBI.

Obopydosanue. llpenMeTHOE CTEKIO0, MWIJIMMETPOBKA, Jia3epHas yKa3Ka,
JUHEUKH, IITATUBBI C JATKOU B My TOH.

Kpamxoe onucanue pewenus. IlpoBomurcs  cepuss  3KCIEPUMEHTOB
[0 U3YYEHUIO MEepEHAIPaBICHUs JIyya CBETa, MaJalolIero Ha OOKOBYIO MOBEPXHOCTh
IPEIMETHOrO CTEKJIa, B 3aBUCUMOCTH OT BBIOpaHHOIO yria najaeHus. Brruucnsercs
MOKa3aTellb MPEJOMIICHUs MaTeprasa MIaCTUHBI.

Ilpakmukym Ne 2

3aoanue. Onipeenure ¢ MaKCUMaJIbHOW TOYHOCTBIO MMOKA3aTENb TPEIOMIICHUS
MaTepHuaa IPU3MBbI.

Obopyoosanue. Ilpu3ma, nazepHast yka3ka, TpPaHCIOPTHUP, IUITATUBBIL.

Kpamxoe onucanue pewenus. 1IpOBOIUTCA ONBIT 10  HU3MEPEHUIO
MUHHUMAJIBHOTO yIja OTKJIOHEHUs Ja3epHOro Jiyda TPEYroJibHOM PaBHOCTOPOHHEH
npusMoil. Ilo modydyeHHOMY 3HAUYEHMIO yrja pPAacCUMUTHIBAETCS I1OKA3aTeNb
MIPEIOMJIIEHUS TTPU3MBI.
3ansTue 12. [losiHOe BHyTpeHHee 0TpaKeHUe

Jexkuyua «llpumenenne »5>@¢ekTa TMOJHOTO BHYTPEHHEIO  OTPAKEHUSA
B u3MepeHusix». OOcyxnaercs 3(P(GEeKT TMOJHOTO BHYTPEHHErO OTPaKEHHS.
OnucelBalOTCSI MpPUEMbl 1O MCIMOJNB30BaHUIO A3TOro 3(Qexra mpu NPOBEACHUU
ONTUYECKUX U3MEPECHUMU.

Ilpakmuxym

3aoanue. OnpenenuTte Moka3aTesb NPEIOMIIEHUS MaTepuasa MpU3MBbl.

Obopyodosanue. CTeKIIsTHHAS IPU3Ma, JJa3epHas yKa3ka, JIMHEHKa.

Kpamxkoe onucanue pewenus. IIpoBoguTcs ombIT 1o HaOmojeHUI0 dddekTa
IIOJIHOTO BHYTPEHHEIrO OTPAKEHHS CBETA, KOTOPBIM paclIpoCTpaHSAETCS B NpPU3ME.
W3mepsitoTcss  mapameTpbl, HpU  KOTOpbIX jgocturaercss 3@dekr. Boruucnsercs

IMOKa3aTcJib IPCIIOMIICHUA MaTCpuallia MIPU3MBbI.

3ansatue 13. IlpoBepka ¢opmysbl TOHKOH JIMH3BI C TOMOIIbIK) MeTOJa

mapaJjjiakca, ipuyMEHECHHOTO AJd ONPEACICHUSA IMOJI0KCHUHA nzoﬁpamennﬂ

—Hpa#mu.'{ym Onepatop 370 000 "KoMnaHus "TeHsop" ——
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3aoanue. Onpenenure ¢ MaKCUMalIbHOM TOYHOCTHIO (DOKYCHOE pPACCTOSHUE
coOuparomei JTHH3HI.

Obopyoosanue. Cobuparonias JIMH3a, ONTHUYECKas CKaMmbsi (1100 MepHas JeHTa
Y KpEeTUICHUE JUTS JIMH3bI), IBE UTJIBI OT IINPHIIA (CO CTOYSHHBIM OCTPUEM ), TUTACTUIINH,
TOYEYHBIN UCTOYHHK CBETA.

Kpamkoe onucanue pewenus. OOcyxnaercs u AeMoHCTpupyercs 3hdext
napaakca. M3yudeHHblt »¢d@dexT ucnonb3yercs s ONpPENeNeHUs IOJ0KEHUs
M300paXeHHs] UCTOUYHUKA CBETa C MAJOH CBETHMMOCTHIO, MOJTYYSHHOTO C MOMOIIBIO
coOuparomieid auH3bl. [l0 HECKOJIBKMM OIBITAM PAacCUUTHIBAETCA (POKYCHOE
pacCTOsSIHUE JINH3bI.
3ansaTue 14. U3mepenue poKyCHOro pacCTOSIHUS pacceuBaOILeil JIUH3bI

Ilpakmuxym

3adanue. Onpenenaure ¢ MaKCUMaJIbHOM TOYHOCTBIO (POKYCHOE PACCTOSHUE
paccenBaroIICil JTUH3BI.

Obopydosanue. PaccewBaronasi JuH3a, coOWparonias JIMH3a, ONTHUYECKas
cKaMbs (JINOO MepHas JIEHTa M KpEeIUIeHWs JUIsl JIMH3), JUCT KapTOHA, HOXXKHMIIBI,
TOUYCYHBIN UCTOYHHK CBETA.

Kpamxkoe onucanue pewenus. OOCyXIal0TCs MPUEMbl U3MEpPEHHs (OKYCHOTO
paccTosiHusl  pacceuBaromied  auH3bL.  [IpoBoaMTCS  ONBIT MO  MOJYYEHHIO
JEMCTBUTEIHHOTO N300paKEHHSI B PACCEHBAIOIICH JIMH3€E MTyTEM CO3aHUS C TIOMOIIIBIO
coOuparomieid JIMH3bl MHUMOTO HCTOYHUKA IS ~ pacceuBarolled  JIMH3BIL.
Taxxe NPOBOAUTCS OMBIT MO HAOIIOACHHUIO PACXOISIIETOCS CBETOBOTO ITy4Ka,
00pa30BaHHOI'O CBETOM, H3JIyYEHHBIM TOYEYHBIM HCTOYHHUKOM U MPOLIECIUINM
Yyepe3 pacCcerBaOINyIO JIMH3Y, HA KOTOpYI0 HakjeeHa amadparma. Ilo pesympratam
MOJyYEHHBIX DKCIIEPUMEHTOB PACCUMTHIBACTCS OINTHYECKas CHJIa PaCCEHBAIOIICH

JIMH3bI.

3ansaTue 15. Onpenesienne AJIMHBI BOJHBI JIA3€PHOI0 U3JIYyYeHHsI ¢ MOMOUIbIO
cxembl FOHra

Ipakmuxkym

3aoanue. llpumymaiite -SKCHEPUMEHTAIBHYIO YCTAHOBKY, IO3BOJISIIOIIYIO
HaOII0aTh MHTEP(PEPEHIIMOHHYI0 KapTUHY OT CBETOBOTO M3JIy4YCHHUs Ja3epa.
Onpenenute JIMHY BOJHBI U3JIYYEHHUS JTA3€PHON YKa3KHU.

Obopyodosanue. JlazepHas ykazka, HUTKa, (oJibra, 6yﬂaan£§§z,p KDAH, DyIeTKa.
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Kpamkoe onucanue pewenus. JIByMs CBSI3aHHBIMH HHUTKOW OyJaBKamu
IPOKAJIBIBAIOTCS J1Ba OJM3KOPACIIONIOKEHHBIX OTBEPCTHUSI B ATIOMUHHUEBOW MUILEBON
¢omnere. [lomydeHHbIE OTBEPCTHS OCBEIIAIOTCS Ja3epHBIM My4ykoMm. B mporeniiem
cBeTe HabmoaaeTcst untepdepeHIonHas kaptuHa. [1o paccTosiHIIO MEX Ty TTOJI0caMu
UHTEP(PEPEHIIMOHHON KapTUHBI M PACCTOSHHUIO MEXAY OTBEPCTHUSIMH B (OJIbre
PACCUUTHIBACTCS ITTMHA BOJIHBI CBETA B JIA3€PHOM ITyUKE.
3ansaTue 16. U3yueHune cmekTpa cBeTa pa3jiMYHbLIX HCTOYHMKOB € MOMOUIbIO
AM(PPAKUMOHHOU PelleTKH

Ipakmukym

3aoanue. llpunymaiite, coOOEpUTE U ONMUIINTE SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
TMIO3BOJISFOIILYO TTOTYYHTh ONTUYECKHUIA CIIEKTP M3TY4YEHHS CBETa PA3IMYHBIX HCTOYHUKOB.
[IpoBenuTe rccnea0BaHUE CIIEKTPOB NPEAJIOAKEHHBIX BaM HCTOYHUKOB CBETA.

Obopyoosanue. JlndpakiuonHas penietka, goHapb C JamMIoil HaKaJlWBaHUS,
CBETOAMOHBIN (hOHAPB, Ta30pa3psAHAS JaMIIOUKa, SKpaH, quadparma, MepHasi JI€HTa.

Kpamxoe onucanue pewenus. IlpoBoguTcsi  cepus  DKCIIEPUMEHTOB
no HaOJIOACHUIO ONTHYECKUX CIEKTPOB H3Iy4YEHHUS HCTOYHUKOB CBETA Pa3HOM
npupoabl. [IpoBoAUTCS cCpaBHUTENBHBIN U KOTHMYECTBEHHBIN aHAJIN3 3TUX CIIEKTPOB.
3ansaTue 17. UccienoBanue 3aBUCHMOCTH HHTEHCHBHOCTH CBeYeHHUSs CBETOANOA
OT CHJIbI IPOTEKAKIIEr0 Yepe3 Hero ToKa

Ipaxkmuxkym

3aoanue. VI3MepbTe 3aBUCMMOCTb MHTEHCHUBHOCTH CBEUEHHS CBETOAMOJA
OT CWJIbl MPOTEKAIOIIEro 4vepe3 Hero Toka. Omnpenenure XapakTep HU3MEpPEeHHOU
3aBUCUMOCTH. Ob6opyodosanue. CBETOAUO, TOKCMETP (MM cMapTPOH C JAATUUKOM
OCBEILEHHOCTH), JJabOpaTOpHbIA ONOK muTaHus (wid aABe Oarapediku AA, peoctar
¥ MYJTBTUMETP), COCAMHUTETbHBIC TTPOBO/IA.

Kpamxoe onucanue pewenus. 1IpoBOAMTCS SKCHEPUMEHT MO MPSMOMY
M3MEPEHUIO0 3aBUCUMOCTH MHTEHCHUBHOCTH U3JIY4YEHHUS CBETOAMOAA OT CHIIBI
IpoTeKarolero uepe3 Hero Toka. Ctpoutcs rpaduK MMOJYYEHHOM 3aBUCHUMOCTH.
OmnpenensieTcs xapakTep 3aBUCUMOCTH.
3ansaTue 18. HalOawoneHue wu30upaTelbHOCTH BHYTpeHHero ¢orodddexrta
K /UTHHE BOJIHBI CBETa

Ipakmuxkym

3aoanue. Y cTaHOBUTE JBA CBETOMO/1a IPYT HAPOTUB Apyra. U3yuute siBieHue
BO3HUKHOBEHHUs1 (OTOTOKAa B OCBeIIaeMoM cBeToauonae. s 3Toro usmepbTe
3aBHCHMOCTH CHJIBI (DOTOTOKA OT HANPSDKEHHUSI Ha CBETOAMOJIE, BBHITIOIHSIONIEM POJIb

HCTOYHHKA CBETa. HOBTOpI/ITe OIIBIT, MPHUMCHAA B Ka4C€CTBC HMCTOYHHUKOB CBCTa
Onepatop 340 000 "KomnaHus "TeH3op"
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CBETOJIMObI, JAIOIIME CBET C pa3HbIMU JUIMHAMU BOJH. Omnpenenure YyCIOBUS,
IIPU KOTOPBIX B OCBEIIIAEMOM CBETOJIMOE BOBHUKAET (POTOTOK.

Obopyoosanue. Tpu mapbl CBETOJUOJIOB PAa3HBIX I[BETOB (KpacHbIC, 3€JICHBIC
U CUHUE), OJIOK MUTAHUSI CBETOAMO/1a-OCBETUTEINSI, MYJIbTUMETD.

Kpamxoe onucanue pewenus. JIBa cBeTOqMO/Na YCTAaHABIMBAIOTCS HAIPOTUB
apyr apyra. Yepe3 oJMH CBETOAMOJA MPOMYCKAETCS TOK OT MCTOYHMKA MUTAHUS.
N3yyaercss siBIeHHWE BO3HMKHOBEHHUS ()OTOTOKA BO BTOPOM  CBETOJHUOIE.
OO6napyxuBaercs, 4To (OTOTOK BO BTOPOM CBETOAUOAEC BO3HHUKAET TOJIBKO
IPU OCBELICHUHU €T0 CBETOIMOJIOM C JJIMHOW BOJIHBI, MEHbILIEH WJIM PAaBHOM IUHE

BOJIHBI, HA KOTOPYIO PACCUUTaH OCBEIAEMBI CBETOAHO.

HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA «OCHOBbBI
OUBNYECKOI'O OKCIIEPUMEHTA»
JINYHOCTHBIE PE3YJIBTATDI

B cghepe epasxcoancrozo eocnumanusi:

TOTOBHOCTh BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX IPa)kAaHCKOTO
00111ecTBa, y4acCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIIbHONW OpPTaHU3aIINHY;

YMEHHE B3aUMOJECHCTBOBATh C COLMAJIbHBIMU WHCTUTYTAaMH B COOTBETCTBHUHU
¢ UX QYHKUMSIMU U Ha3HAYEHUEM.

B cghepe nampuomuueckozo eocnumanus:

c(hOpPMHUPOBAHHOCTH POCCUNCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA,;

IICHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHXKCHUSIM
POCCHICKUX y4EHBIX B 00J1aCTH (U3UKU U TEXHUKHU.

B cghepe oyxoeno-npascmeennozo éocnumanusi:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIIEHWBATh  CHUTYyallMi0 M  MPUHUMATh  OCO3HAHHBIC
pelIeHUs, OPUEHTUPYSICh Ha MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH,
B TOM YHCJIE B ACATEIbHOCTA YUYEHOIO;

OCO3HaHME JJUYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYTyIIETO.

B cghepe acmemuueckoeo gocnumanus:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAsl ACTETUKY HAy4YHOTO TBOPYECTBA,
npucyuiero (u3n4ecKoi HayKe.

B cghepe mpyoosoco socnumanus:

WHTEpPEC K pasnmuyHbiM  cdepam  TpodecCHOHATBHON  NIeATeNbHOCTH,
B TOM YHCJIC CBSI3AHHBIM C (DM3UKON W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIMI

BBIOOD Oyayieit mpodeccuu U peain30BbIBaTh COOCTBEHHBIE JKMSHEHHBIC TUIAHRL,
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TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3MKY HA IPOTSKCHUH BCEH JKU3HU.

B cghepe sxonocuueckozo éocnumanusi:

C(OPMHPOBAHHOCTD JKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHE TIO0ATHLHOTO
XapakTepa KOJIOTHYECKUX poOeM;

IJIAHUPOBAHKUE U OCYILIECTBIICHUE JCHUCTBUN B OKPYXKAIOWIEH CpPeAe Ha OCHOBE
3HAHUSA 11eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTBA,

pacIIMpeHHe OIbITa JeATSILHOCTH SKOJIOTHUECKOM HAITPaBICHHOCTH Ha OCHOBE

MMEIOIIHNXCS 3HAaHUH 10 (PU3MKe.

B cgpepe yennocmu nayunozo noznanusi:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JESATEIbHOCTH, TOTOBHOCTH B IPOILECCE
U3y4YeHUS! (PU3MKH OCYHIECTBISTH MPOEKTHYIO M HCCIEI0BATEIbCKYIO JIEATEbHOCTh
UHIMBUYaJbHO U B TPYIIIIE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIE YHHUBepPCcAJbHbIE YUeOHbIE eiiCTBUA:

ba3oBble JJornueckue aeiicTBUsA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh M aAKTyaJHM3UpOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEIU JEATCIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUH HX
JIOCTHKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPHUBACMBIX (PU3HUESCKUX
SIBIICHUSX;

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUYETOM aHaIU3a UMEIOITUXCS
MaTepUalIbHBIX 1 HEMaTePUAJIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICATCIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JIEATEILHOCTH;

KOOPJIMHUPOBATH M BBHITIOJHATH PabOTy B YCIOBUSX PEATHHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aHUMOJICHCTBHS,

Pa3BUBATb KPCATUBHOC MBIIMIJICHUC ITPHU PCIICHHUHN ) KN3HCHHBIX HpO6J’ICM.

Ba3oBble ucciaenoBarejabcKue JeCTBHA:
BJIAJICTh HAyYHOM TEPMHHOJIOTUEH, KIIFOYEBBIMU TMOHATUSIMU M METOJAMH

duznyecKoil HayKu;

,60000 "KomnaHus "TEH30%"'H7

o] c)
BJIaJIETh HABBIKAMM yU4eOHO-MCCIIEN0BATENLCKON U HPOSKTHOM NeSTelbHOC
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B o0mactu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IMOHCKY
METO/IOB peleHusl 3a1ad (PU3HMYECKOTOo COJAEpkKaHUS, NPHUMEHEHUIO Pa3IuYHbIX
METO/I0B [TO3HAHHS;

BJAQJETh BHUJAAMU JIEATEIBHOCTH IO IOJYYEHHIO  HOBOTO  3HaHWUI,
€ro HHTEpIpeTaluy, NpeoOpa3oBaHUI0 WU NPUMEHEHHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYalUsIX, B TOM YUCIIE IPU CO3JaHUM YYE€OHBIX MPOEKTOB B 00JaCTH (PU3UKY;

BBISIBJISITH [IPUYMHHO-CIIEJICTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEILICHUs, HAXOUTh ApIryMEHThI JJIs 10Ka3aTeIbCTBA CBOUX

YTBEPKIACHUM, 3371aBaTh IapaMeTPbl U KPUTEPUU PELLICHUS;

aHaIM3UpOBaTh IIOJYYEHHBIE B XOJ€ PELIEHHs 3aJadyd  Pe3yJbTarThl,
KPUTUYECKH OLICHMBATH MX JTOCTOBEPHOCTH, NPOTHO3UPOBATH U3MEHECHHE B HOBBIX
YCHOBUSX;

CTaBUTh U (OopMyIHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOMN
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIbIT;

YMETh MEPEHOCUTh 3HaHHUA 10 (HU3MKE B NPAKTUYECKYI0 O0OJacTh
KU3HEAECATEITBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEU, IPELJIAraTh OPUTHHAIBHBIE IOJX0/IbI U PELICHNUS;

CTaBHUTDb HpO6JI€MBI H 3a/1a4u, JOITYCKArOIKUEC aJIbTCPHATUBHLIC PCIICHMA.

Pabora ¢ uaopmanmeii:

BIIQ/ICTh HAaBBIKAMH TONydeHHUs HWHPOpMAIMH (DU3MUECKOTO COAep)KaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATH IOUCK, aHAU3,
CUCTEeMATHU3alMI0 M HWHTEpIpeTanuio WHPOPMAIUN Pa3IUYHBIX BHIOB U (GOpM
IpEICTaBICHUS;

OLIEHMBATb JJOCTOBEPHOCTh HH(OPMALIUY;

UCIIOJIb30BAaTh  CPEACTBA  MH(MOPMAIIMOHHBIX U KOMMYHHUKallMOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OpPTaHU3AI[MOHHBIX
3a/a4 ¢ COOJI0/ICHHEM TpeOOBaHUN SPTOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W AITHYECKUX HOPM, HOPM HMH(POPMAIOHHOM
0e30I1aCcHOCTH;

CO3/71aBaTh TEKCThI (PU3NYECKOTO COJEPKAHMS B PA3TUYHBIX (JOpMATAX C yUETOM
Ha3HaueHusd MHGOPMALMK U LEJIEBON ayAMTOPUH, BbIOMpas ONTUMAIIbHYIO (opmy

MMpCACTABJICHUA U BU3YyaJIN3allUN.

KoMMyHHMKAaTHBHbIE YHHBEPCAIbHbIE YYEOHBIE JEALCTBIHS ..o Teriop
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OCYIIECTBIISATH OOIIIEHIE BO BHEYPOUHOU JIEATEIIEHOCTH;

pacro3HaBaTh NPEANOCHIIKN KOH(IMKTHBIX CUTYAIlUi U CMATYATh KOH(IUKTEI,

Pa3BepHYTO H JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C UCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAHITHOW U WHIUBUIYTLHOM
paboThI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JCHCTBHUI C y4ETOM OOIIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXJ0I0 4JICHa KOJIJICKTHBA,

OPUHUMATh  LEJH COBMECTHO JEeSATENIbHOCTH, OpPraHU30BbIBATH
U KOOPAMHUPOBATH JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATh IUIAaH JIEWCTBUM,
pacupenensiaTb poJM C YYETOM MHEHHUHA YYacTHUKOB, OOCYXKIaThb pE3yJIbTaThl
COBMECTHO pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaKIOI0 YYACTHUKA KOMaHJbI B OOIIMIA
pe3ynbTaT 1o pazpaboTaHHBIM KPUTEPHSIM;

npejsiaraTh HOBBIE MPOEKThI, OLICHUBAaTh HJIEU C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTHU, MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEJICHHE B  PA3IMYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIC JEHCTBUSL:

Camoopranusamnus:

CaMOCTOSITENIbHO OCYUIECTBJIATh MO3HABATENbHYIO JESATEIBHOCTh B 00JacTU
(u3KKH, BBISBIATH IPOOJIEMBI, CTABUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIBHO COCTABIIATH IUIAH PEIIECHUS pACYETHBIX U KAYECTBEHHBIX 33/1a4,
IUIaH BBIMIOJIHEHUS! NPAKTHUYECKOM paboThl € YYEeTOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLlHsIM;

pacivpsaTh paMKd Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX NPEANOYTCHUN;

JieNaTh OCO3HAHHBIM BBIOOP, ApTyMEHTUPOBAaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 3a peLIeHue;

OLICHHBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO APYIULIMH B 00JIaCTH (PUBHUKH,

MOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHbBIN U KYJbTYPHBIN YPOBEHB.

CﬁMOKOHTpOJ’IL, AMOIMOHAJIbHbINA MHTEJLJIEKT:

1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTH KOPPEKTUBRL B, HSH BEHREASEBerz0p"
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OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/I€Th HaBbIKaMH I103HABATEIbHONU PEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMUIA;

MCIIONIb30BaTh MPHUEMBI pediiekcuu IJid OLEHKU CUTYallud, BhIOOpa BEPHOTO
peLIeHMs;

YMETh  OLIEHUMBAaTh PUCKM M  CBOEBPEMEHHO IPUHUMATh  PEIICHUS

I10 UX CHHUKCHHIO,

OPUHUMATh MOTHBBI W apPryMEHThl JAPYI'MX IIPU AaHAJIN3E pe3yJbTaToB
NEeSATENbHOCTH;

MPUHUMATh Ce0sl, MOHMMAasi CBOM HETOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apPryMEHThl JAPYIMX IPU aHAIN3E pe3yIbTaTOB
NEATENBHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIUOKHU.

HPEIMETHBIE PE3YJIbTATDBI

K xonity 10 knacca o0y4aromuiics HayqYuTCs:

MMOHUMAaTh 3HAYEHUE ONUCATEIbHOM, CUCTEMATU3HPYIOUIEH, OOBICHUTEIBHOU
U IPOrHOCTHYECKON (PyHKUMHA (PU3NUYECKOW TEOpUHM — MEXAHUKH, MOJEKYJSIpHOU
GU3MKM M TEPMOJUMHAMUKH, POJb (QU3NYECKOH Teopud B (HOPMHPOBAHUU
IpeICTaBlICHUN 0 GU3NUECKON KapTUHE MUPA;

pasznuyaTh YCJIOBHS NMPUMEHUMOCTH HM3YYEHHBIX MOJeNed (U3NMYEeCKuX Tel
Y TIPOIIECCOB (SIBJICHUH);

paziuyath ycioBUs (TpaHMIlbl, OOJACTH) NPUMEHUMOCTH H3YyUYECHHBIX
(U3HUECKUX 3aKOHOB, TOHMMAaTh BCEOOLIMN XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIU3UPOBaTh M OOBSCHATH MEXAHMYECKHE, TEIUJIOBBIC, DIIEKTPUUYECKHE
IIPOLIECCHl U SIBJIEHUS, HWCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHMSI M 3aKOHBl MEXAHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU, MOJEKYJISIPHOM (PU3MKK U TEPMOJMHAMUKH,
ANEKTPOJUHAMUKH;

aHAIM3UPOBaTh W OOBSICHATH (DU3MUYECKUE SBJICHUS, HCIOJb3YysSd OCHOBHBIE
MOJIOKEHUS ¥ (PU3UYECKUE 3aKOHBI;

ONMKCHIBATh (PU3WYECKUE TPOLIECCHl M SBJICHHS, HCIOIb3Yys HEOOXOIUMBbIE
BEJIMYMHBIL;

OOBACHATHL OCOOCHHOCTHM NPOTEKAHUS HM3y4aeMbIX (U3MUECKUX SIBIICHUN;

MIpOBOAHUTH HCCICAOBAHNUC 3aBUCHUMOCTH OI[HOﬁ CI)I/ISI/I‘—IGCI(Oﬁ BCJINYHMHBI

OT _JPYroil ¢ MCIOIb30BAHUEM IMPSMBIX HM3MEPEHUM, IPH oREOMs KdCERYPOBIFs

[IOKYMEHT MOATMUCAH 3IEKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE1I2(%C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop




YCTaHOBKY, (DUKCHpPOBATh pE3YyJbTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE TPAUKOB C yUE€TOM a0COIOTHBIX IMOIPEIIHOCTEN U3MEPEHUH, 1e1aTh
BBIBO/JIBI IO PE3YyJIbTaTaAM UCCIIEIOBAHNS,

IPOBOJIUTH KOCBEHHbIE NU3MEPEHUS (PU3UUECKUX BEIMYMH, IIPU 3TOM BBIOMPAThH
ONTHUMAJIbHBIA METOJ M3MEpPEHUs, OLEHUBATH AOCONIOTHBIE M OTHOCUTEJIbHBIC

IMOTPCITHOCTH IIPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IPOBOJUTH OINBITHl MO MNPOBEPKE MNPEII0KEHHON TUNOTE3bl: IJIaHUPOBATH
AKCIIEPUMEHT, COOMpaTh  OSKCIEPUMEHTAIBHYI0  YCTaHOBKY, aHAJIM3UPOBATH
MOJIyYCHHBIE PE3YJIbTATHI U JIeJIaTh BBIBOJ O CTaTyCe MPEII0KEHHON THIIOTE3bI;

coOmoaTh npaBuwia 0€30MacHOro TpyJa HpU MPOBEACHUU HCCIEIOBAHUN
B paMKax  IpakTUKymMa M  y4yeOHO-UCCIIEOBATENbCKONH  JAESITENbHOCTU
C HUCII0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPATOPHOrO 000PYAOBAHNUS;

peliaTh pacyeTHBIC 3aJja4M C SIBHO 3aJJaHHOM U HESBHO 3aJaHHON (hU3UMYEeCKOU
MOJIEIIbIO: Ha OCHOBAHMM AaHAJM3a YCIOBUA OOOCHOBBIBaTH BBIOOp (QHU3MUYECKON
MOJIENIM, OTBEYAIOUIel TpeOOBaHUSAM 3a/layd, NPUMEHITh (QOPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYJaThl (U3UYECKUX TEOPUHl MpHU  HCIOIb30BAaHUU
MaTEMaTHYECKUX METOJIOB PEILICHHs 3a7ad, MPOBOAWTH PACUYeThl HAa OCHOBAHHUH
UMEIOIIUXCSL JIAHHBIX, AHAJIU3UPOBATh pE3YyJbTaThl U KOPPEKTUPOBATH METO/IbI
PEIIEHHUs C YUYETOM IOIYYEHHBIX PE3yJIbTaTOB;

pemaTh Ka4yeCTBEHHBIE 3a/1ayd, TPeOyIOIne MPUMEHEHUs 3HAHWUN M3 Pa3HbIX
pasnenoB Kypca (GU3MKM, a TakKe HHTETpalMyd 3HAHWUN W3 JPYrux MPEeAMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIa: BBICTPAMBATh JIOTUYECKYIO HEMOYKY PacCyXICHUN
C ONOPOI Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS I OOBSICHEHUsS] OCHOBHBIX IPUHIIUIIOB
PaboOThI U3MEPUTENBHBIX PUOOPOB;

aHaJIM3UPOBaTh U OLIEHWBATh TMOCJEICTBUS OBITOBOM M IMPOU3BOJACTBEHHOU
JCSTEIbHOCTH 4YEJIOBEKa, CBSA3aHHOW C (PU3WYECKUMH TIPOIECCaMM, C TIO3HIIHA
AKOJIOTUYECKOM 0e30MacHOCTH, peICTaBICHUN 0 parroHaIbHOM
MPUPOJIONIONB30BAaHUH, @ TAaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUN HayKu
Y TEXHOJIOTHH JJIs1 JAJIbHEHIIIErO Pa3BUTHUS YEJI0OBEYECKOT0 00IIEeCTRa;

MPUMEHSATh Pa3NYHbIE CMOCOOBl paboThl ¢ uH(OpMaluend ¢GU3NIECKOro
COJIEp)KaHUsI C WCIOIB30BAaHMEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJOTHH,
IIPU STOM HCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKa,
nepepaboTKU M TPEIbsIBICHHUS Y4yeOHOM M HAyYHO-TIOMYJISIpHOM uHGOpMaiuwy,

CTPYKTYpPUPOBAHUS W HMHTEpOpeTanud WH(OpManuu, MOJY4eHHOW M3 pPa3IudHBIX
Onepatop 340 000 "KomnaHus "TeH3op"
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€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCSI 3HAHUM, TaK U HAa OCHOBE aHaIu3a
UCTOYHHKA UH(POPMAIINH;

MPOSIBJISITh OPraHU3ALMOHHBIE M MO3HABATEJIbHBIE YMEHHSI CAMOCTOSITEIBHOTO
NpUOOpEeTEeHUs] HOBBIX 3HAHWM B MPOLIECCE BBIMOJIHEHHSI MPOCKTHBIX M y4eOHO-
UCCIJIeI0BATENhCKUX PaldoT;

paboTaTh B IpyIMIe ¢ HCTIOJIHEHUEM Pa3IMUHBIX COIUATBHBIX POJICH;

OpOSBIISTH MOTHBAaLMIO K Oyaymied mnpodeccuoHanbHOM AesTENbHOCTH
10 CHEUUAIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQUIIS.

K xonmy 11 knacca oOyyaromuiicss HAyIUTCS:

NOHUMAaTh pPoJib (UMK B SKOHOMHMUYECKOH, TEXHOJIOIMUECKOH, COLMAJIbHOM
U 3THUYECKOH cdepax AesITeIbHOCTH YEI0BEKa, poJib U MECTO (PM3UKH B COBPEMEHHOM
HAy4YHOM KapTUHE MHpa, 3HAYEHUE ONMCATEIIbHOM, CUCTEMAaTU3HPYIOLIEH,
OOBACHUTENBFHON M TPOTHOCTUYECKONM (QYHKUUNA (PU3NYECKON TEopuu, poJib
(¢u3nueckoil Teopur B GOPMHUPOBAHUU MIPEACTABICHHUM O (DU3UUECKON KapTUHE MUDPA,
MECTO (PU3MYECKOW KApTUHBI MHUpAa B OOIIEM psAOy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEACTABICHUI O IPUPOLE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH H3YyYEHHBIX Mojened (U3MuecKux Tel
Y TIPOIIECCOB (SIBJICHUI);

paziuyath yciaoBUs (TpaHMIlbl, OO0OJACTH) NPUMEHUMOCTH H3YyUYECHHBIX
(bU3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIMN XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB
Y OTPAaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSACHATH AJIEKTPOMATHUTHBIC, KBAHTOBbIE MPOIECCHI
U SIBJICHUS, WCIOJB3YyS OCHOBHBIE TIOJIOXKEHUS W 3aKOHBI JJIEKTPOAUHAMUKH
U KBaHTOBOU (PU3UKH;

OMKCHIBATH U3yUYEHHbIE (PU3MUECKUE MPOIIECCHI U SIBJICHUS;

OOBSACHATH OCOOCHHOCTH NPOTEKAHUS HM3YYECHHBIX (PU3MUECKUX SBJICHUIA;

MIPOBOAMTDH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH
C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHHM, NPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(GuKCHpOBaTh Pe3yJbTAThl MOTYYEHHON 3aBUCUMOCTH (PU3UUYECKUX BEIIMYUH B BHJIE
rpadUKoOB ¢ y4eToM aOCONIOTHBIX MOTPEIIHOCTeH HW3MEpPEHUl, NenaTh BbIBOJIBI
10 pe3yJbTaTaM UCCIIEI0BAaHNUS;

MPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYMH, IIPH ITOM BHIOMPATH

ONTUMAJIbHBIN MCTOA HU3MCPCHUA, OLCHUBATDL a0COIIOTHBIE M OTHOCHUTEIIBHEIC

(V)

—  HDOTPCHIHOCTU OPSAMBIX 1 KOCBCHHBIX U3MCPCHUM; —— Oneparop 340 000 "Komnanws "Tewsop™  ————
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IMPOBOAWTL OIIBITEI I1I0 IIPOBCPKCE HpGI[J'IO)KGHHOﬁ TAIIOTC3bL. TIJIAHUPOBATH
OKCIICPUMCHT, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, AHAJIU3UPOBATH

IMOJTYYCHHBIC PC3YJIbTAThI U ACJIATh BBIBOJ O CTATYyCC HpCI[JIO)KCHHOﬁ THUIIOTC3HI,

coOmro/IaTh MpaBujiia 0€30MacHOTO Tpyda NpPH MPOBEACHUHM HCCIEIOBaHUIMA
B paMKax  MpakTUKymMa U Yy4yeOHO-HCCIEOBATEIIbCKON  JesATEIbHOCTH
C HCII0JIb30BAHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000PYIOBAHHS,

peraTh pacyeTHBIC 3aJ1a4M C SBHO 3aJlaHHON M HESBHO 3aJaHHOUN (PU3NIecKoi
MOJEJIBIO;

penaTh KaueCTBEHHBIE 3a/layu, TPeOYIOIHe NMPUMEHEHUS 3HAHUN U3 pa3HbIX
pasnenoB Kypca (GU3MKM, a TakkKe HHTETpaluyd 3HAaHUN W3 JPYTrUx MpeAMETOB
€CTECTBEHHO-HAYYHOI0 LHMKJA: BBICTPAUBATh JIOTMYECKYIO LIETIOYKY PaCCyKICHUN
C OIOPOM Ha U3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHMUS;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS I OOBSICHEHUS] OCHOBHBIX IPUHIIUIIOB
paboThl U3MEPUTENIBHBIX TPUOOPOB;

aHAJIM3UPOBaTh U OLIEHWBATh IOCJEICTBUS OBITOBOM M IPOU3BOJACTBEHHOU
JESTEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOIECCaMH, C TO3MLMN
AKOJIOTUYECKOMN 0€30MacHOCTH, IpeICTaBICHUN 0 palMoOHAIBHOM
IPUPOJIONIOJIB30BAHNM, @ TAKXKE PAa3yMHOM UCIIOJIb30BAaHUU JIOCTHKEHHM HayKH
Y TeXHOJIOTUH JUIsl JalbHENIIEero pa3BUTHSI YEJIOBEUECKOTO OOIIECTBA;

NPUMEHSTh Ppa3IMyHble CIOCOObI paboThl ¢ uHbOpMaImenn QU3NIEecKoro
CoJIepKaHUsl C MCHOJb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOTHUH,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUU sl TIOMCKA,
nepepadoTKU W TPEAbSIBICHUS Y4YeOHOW M Hay4dHO-TIOMYJSpHOW HWH)OpMaIuu,
CTPYKTYPUPOBAHMSI U HUHTEpHpeTauud WHGOpPMAIMHU, MOJTYYEHHOU W3 PazIuyHbIX
MCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyl0 MH(OpPMAIIO U OIEHUBATH
€€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U HAa OCHOBE aHaIu3a
UCTOYHHKA HUH(POPMALINH;

MPOSIBIIATh OPTaHU3ALMOHHBIE U MO3HABATEIbHBIE YMEHUSI CAMOCTOSITEILHOTO
OpUOOpPETeHUs] HOBBIX 3HAHMM B TMPOLECCE BBIOJHEHHS MPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENIbCKUX paboT;

paboTath B rpyImIe ¢ UCIIOJHEHUEM PA3IUYHbBIX COLUATIBHBIX POJICH;

OpOSBIISITH MOTHBALIMIO K Oyaymiedl mnpodeccHoHanbHOW JeATEeIbHOCTH

0 CTICIHAIBHOCTSM (PHU3UKO-TEXHHUECKOTO MPOhUIIS.

Onepatop 340 000 "KomnaHus "TeH3op"
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Haumenosanue
Ne

pa3zesioB M TEM
/o

y4eOHOTro npeaMeTa
Paznen 1. Mexanuka
1.1 Tlorpeurnoctu
B OKCIIEPUMEHTE

(texuus)

Konunuectso XapakTepUCTHKA ACSATEIBHOCTH
[IporpammHoOE coaepkaHue
4acoB oOyuaromuxcs
2 DKCHEpUMEHT U Teopus B ipouecce  Onepuposamov nOHAMUAMU.

no3HaHus nmpupoasl. Habmonenne  HaOMOAEHME, SKCIEPUMEHT, TUIIOTE3A,
U DKCIIEPUMEHT B (pU3UKeE. Teopus, pU3nUYecKasi BEIUUMHA,
CriocoOb1 nu3Mepenus Gu3ndeckux  (pU3NYECKUd 3aKOH, U3MEPUTEIbHBIN

BEJIMYMH (aHAJIOrOBbIC U IU(POBBIC MPUOOP, UBMEPEHUE, PE3YIIbTAT

U3MEpPUTEIbHBIE PUOOPHI, M3MEpEHUS, LIEHA JEJICHUS Kb
KOMITBIOTEPHBIE TATYUKOBBIE npuOopa, NOrpeurHOCTh U3MEPEHHUS.
CHUCTEMBI). Ilpueooums npumepol HaOIIOICHHUS,
ITorpemHocT U3MEpeHU DKCIIEPUMEHTA, TUIIOTE3bI, TEOPUH,

busnueckux BeauurH (a0Com0THass (PU3NUECKUX BEIUYUH, (PU3HUECKUX

Y OTHOCUTEJIbHASA). 3aKOHOB, U3MEPUTENbHBIX MPUOOPOB.
['unoTe3a. duU3MYECKUM 3aKOH, Onpeodensme UeHY JEIEHUS Kb
I'PaHHUIIBI €T0 IPUMCHUMOCTH npudopa, aOCOMOTHYIO TOTPEITHOCTh

IpAMOIo U3MCPCHHUA.

M%Wloﬂﬁﬁoﬁmﬂmmmawa "TeHsop" —

JOKYMEHT MOZMWCAH SMEKTPOHHOM MOAMUCHIO
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1.2

OneHka norpenHocTen
MPSIMBIX U KOCBEHHBIX
M3MEpPEHNN
(camocTosITeIbHAS

pabora)

2 Ornpenenenue norpenHocTen
MPSIMBIX U3MEPEHUM 10 3aJaHHBIM
pe3yJibTaTaM U3MEPEHHUI.
[Ipuembl OLIEHKH MTOTPEIIHOCTEH

KOCBEHHBIX U3MEPEHUN

OTHOCHUTENBHOMN MOTPENTHOCTH
KOCBEHHOT'0 U3MEPEHUs, IpaBuia
OKpyTJIeHUS a0COIOTHBIX
IIOTPEIIHOCTEN, BBIPAKEHHE
OTHOCUTEIBHBIX MOTPEIIHOCTEN

B IIPOLIEHTAX

Onepuposams NOHAMUAMU.:
a0COJI0THAs OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAS IOTPEIIHOCTh
U3MEPEHHUS.

Ilpusooums npumepol IPSIMBIX

Y KOCBEHHBIX H3MEPEHHU.
Onpeodensimsb TOTPEUTHOCTH MPSIMBIX
WU3MEPEHU.

Hcnonvzoeams METON TPaHULL

JUTS1 OUEHKH a0COJIFOTHOM MOTPEIIHOCTH
MPSAMOT0 U3MEpEHUs, IpaBuiIa
OKPYTJICHHS a0COTIOTHBIX
NOTPeIHOCTeN, GOPMYJIbI IS OLICHKH
OTHOCHUTEIIbHON MOTPEIIHOCTH
KOCBEHHOT'O U3MEPEHHUSI.

Ymems oxpyrisiTh a0COMIOTHBIC
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

08.11.24 09:33 (MSK) CepTudukat 1F5FE732294474EDF5811DE§I906C6E4F




1.3.1 VYcpennenue
m3mepenui. CnyyaiiHas
MOTPEIIHOCTh

(TIpakTUKyM)

1 [IpubopHBIE MOTPEITHOCTH,
CIIy4ailHbI€ U CUCTEMAaTHYECKUE

MOTPEIIHOCTH

MOTPEIIHOCTH, BBIPAXKATh
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH

B IIPOLICHTAX.

Pewamyo 3anaumn Ha OLIEHKY
OTHOCHUTEJBHBIX TOTPEIIHOCTEN
Onepuposams NOHAMUAMU:

npuOOpHas MOTPEIUIHOCTD, CTy4YaiiHas
MOTPEIIHOCTh, CHCTEMATUYECKast
IOTPEUIHOCTh, CPEHEE 3HAUCHHE.
Ilpusooums npumepsi IPUOOPHON,
CIIy4YallHOM U CUCTEMATUUYECKON
NOTPEUIHOCTH.

Onpedensimsb YKCIIEPUMEHTAIBLHO HAOOP
3HaYeHUN (HU3NUECKON BETUUMHBI

MIPU NPOBEJACHUU HECKOJIBKUX
HE3aBUCHUMBIX U3MEPECHUM.
Hcnonvzoeams GOpMyIIbl AJIs1 CPETHETO
apu(PMETHIECKOTO HECKOJIBKUX YHCEII,
JUTSL OLICHKH a0COJIOTHOM MOTPEIIHOCTH
3Ha4YeHUS (PU3NUECKON BETUUMHBI,
OLIEHEHHOT'O KaK CpeJlHEe

apupMeTHIecKoe Habopa ee 3HAaUCHU.
Onepatop 340 000 "KomnaHus "TeH3op"
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1.3.2 KunemaTuueckue
U3MEPEHUS TATHHOCTH
roJjieTa, pacueT
HA4YaJbHOM CKOPOCTH

(IpakTUKyM)

1 [lepemerieHue, CKOPOCTh
Y YCKOPEHUE MATEPUAIBHOU TOUKH,
WX MPOEKIIUN Ha OCH CUCTEMBI
koopauHat. ClioKeHue
MEPEMEIIEHUH U CIIOKEHUE
CKOopocTei. /[BrKeHHe Tena,
OpOIIEHHOTO MO/ YIJIOM

K TOPU30HTY. 3aBUCHUMOCTb

Oyenusams 3HAUEHUE U3MEPSIEMON
bu3nyecKoil BEIMYMHBI KaK CPEHEE
apumerrnyeckoe HaboOpa ee 3HAUCHUH,
MOJIyYEHHBIX IPU IPOBEJICHUU
HECKOJIbKMX HE3aBHCHUMBIX H3MEPEHUI,
a0COJIIOTHYIO U OTHOCUTEIBHYIO
IOTPEUIHOCTh 3HAYECHUSI 3TON
(bu3NYECKOIl BEIUYUHBI.
Ycemanasnueams e3aumocessu

MEXy OLIEHKOW 3HauYeHUsI (PU3NUECKON
BEJIMYMHBI, ONIPEIETIAEMON

10 pe3yJbTaTaM HECKOJIbKHUX
HE3aBUCUMBIX U3BMEPEHUM, U CPETHUM
apu(PpMETUYECKUM HECKOJIbKHX YHCEl
Onepuposams noHAMUAMU:

CKOPOCTb, YCKOPEHHE, CBOOOIHOE
najieHue, 1albHOCTh T0JIETA,
a0COJI0THAS OTPEIIHOCTh U3MEPEHUS,
OTHOCHUTEJIbHAs OTPEIIHOCTD
U3MEPEHHUS.

IIpusooums npumepsvt CBOOOTHOTO

MaJACHU:A TCJI IIPU PA3JINIHBIX
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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KOOPJIMHAT, CKOPOCTH U YCKOPEHUSI  3HAUYCHMSIX HayalbHOW CKOPOCTH,

MaTepUalIbHOW TOUYKH OT BPEMEHU  TPH Pa3HBIX yriaxX MEXIy HadalbHON
CKOPOCTBIO 1 TOPU30HTOM.
Hcnonvzosams pynerKy,
KHHEMaTH4ecKkue (GhopMyJibl,
ONKCHIBAIOIINE JIBIXKEHHE TENA,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCHUMOCTH JAJIBHOCTH MOJIETA TENA,
OpOILIEHHOTO TOPU30HTAIIBLHO,
OT €r0 Ha4aJIbHON CKOPOCTH.
Hccneoosams 3aBUCUMOCTD TaTbHOCTH
noJjieTa Tena, OpoIIeHHOTO
TOPU30HTAIBHO, OT €r0 HAYAILHOU
CKOPOCTHU U UHMEPNPEemupo8ams
MOJIyYeHHbIE PE3YJIbTATHI.
Pewams 3anauy Ha onpeneneHue
10 AKCIIEPUMEHTATIBLHBIM JJAHHBIM
HA4YaJIbHOM CKOPOCTH Tea,
OpOIIIEHHOTO TOPU30HTAIBHO.
Onpeoenams abCONMIOTHYIO

N OTHOCHUTCJIbHYIO ITOI'PCIHIHOCTD
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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HAYAJIbHOM CKOPOCTH TEJIA,

OpOIIEHHOTO TOPU30HTATBHO

1.4  TIpocreiimme 2 MeTonbl 1 IpUeMbl IPOBEICHUS Onepuposams NOHAMUAMU:
r€OMETPUYECKUE MPSIMBIX U KOCBEHHBIX U3MEPEHUM  a0COIIOTHAS MOTPEIIHOCTh U3MEPEHUS,
M3MEpEHUsI r€OMETPUYECKUX BETMYUH (JJIMHA, OTHOCUTEJIbHAS MOTPEITHOCTh
(camocrosiTenbHast yTOJ1, IJI0Ia]lb, 00bEM) WU3MEPEHUS.
pabora) 3Hamb METOABI U TPUEMBI IPOBEICHUS

MPSMBIX U3MEPEHUA TEOMETPUUECKHIX
BEJTUYMH.

Ipumenamo GopmyIibl

JUJIs1 oTIpeieNIeHUs a0COTIOTHBIX

Y OIICHKW OTHOCHUTEIBHBIX
IIOTrPELTHOCTEN.

Pewams 3anavy Ha onpenencHe
riomaan Gurypsl u oobema Tena

0 YKCTIEPUMEHTATILHO U3MEPEHHBIM
3HAYCHUSIM JIJIVH.

Onpedensame 3HAYCHUS] OTHOCUTEIIbHBIX

IIOrPEIIHOCTEN B IPOLICHTax

1.5 TI'paduxu 2 ['padrueckoe npencraBieHue Onepuposams noHamusamu: Tpapuk
OKCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEN (PU3NUECKUX 3aBUCUMOCTH OJHOU (pU3HUECKOU
3aBUCHUMOCTEMN. BEJINYMH JAPYT OT Apyra. JIMHelHHass BEJIMYHHBI OT IPYTOM, JIMHEHHAS

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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I'paduueckas
00paboTKa JaHHBIX

(Jiexuus)

3aBUCHUMOCTD. YTJIOBOU
K03 dULIEHT U CBOOOTHOE

cJIaraeéMoe€ JJUHEHHOU 3aBUCUMOCTH

3aBUCUMOCTb, YTII0BOUM KO PUIIEHT
¥ CBOOO/IHOE cllaraeéMoe JIMHEHHOM
3aBHCHMOCTH, allllPOKCUMAIINS,
WHTEPHOJISALNS, SKCTPAIOJISIIHS.
3name ipaBUiIa MOCTPOEHUA IpapUKOB
3aBHCHUMOCTEH (PU3NIECKIX BETUUNH
JpyT OT Jipyra.

Cmpoumbs rpauKH JIMHEWHBIX
3aBHCHUMOCTEH (PU3NUECKHUX BEININH
JpyT OT Jipyra.

Ipumensamo ipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3UUECKUX
BEJIMYUH APYT OT JpyTa.

Ilpusooums npumepsl annpoKCUMAaIIH,
UHTEPIIOJIALNN, SKCTPATIOISALINH.
Ymems poBOAUTE ITPOLEYPHI
anMpOKCUMAITUH, UHTEPIIOJIALINH,
HKCTPATIOJISIIIHH.

Onpedensimsb 3Ha4YEHUS YTIOBOTO

ko3 dureHTa 1 CBOOOTHOTO

cjaraeMoro JIMHEHHOM 3aBUCUMOCTH,

OLCHUBATH UX aGCOJ'IIOTHBIe
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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1.6

O6paboTtka
HEJIMHEHHBIX
3aBUCUMOCTECH:
JIMHEeapu3aIusi,

IoACUCT 1o aau

2 ['paduueckoe npencraBieHue
3aBUCUMOCTEN (PU3NUECKUX
BEJINYMH JIPYT OT Apyra.
Henunerinas 3aBUCUMOCTD

H €C JIMHCapu3alus

ITOIPEIIHOCTH.

Yemanasenusams 63aumoceasu Mexy
MaTE€MaTUYECKUM IOHATHEM «IMHEMHAs
GYHKIUS) U TMHEWHOM 3aBUCUMOCTBIO
(u3MYECKUX BEJIMYUH JAPYT OT Apyra.
Hccneoosamv u unmepnpemuposamo
rpaduKy TMHEHHBIX 3aBUCUMOCTEH
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamyo 3anaun Ha TOCTPOEHUE
JMHENHBIX TPa(pUKOB 3aBUCUMOCTEM
(bu3MYEeCKUX BEJIMYUH APYT OT Apyra
1o 3aJJaHHBIM HabopaM
HKCIIEPUMEHTAJIbHBIX JaHHBIX,
ONPENENATh 0 MOCTPOEHHOMY TpaduKy
YII0BOM KO3 (ULKUEHT U CBOOOJHOE
ciaraeMoe, OLleHUBaTh UX a0COMIOTHBIE
Y OTHOCUTENBHBIE OTPEITHOCTH
Onepuposams nonamusamu.: rpadux
3aBUCUMOCTH OJHOM (pu3nyeckoin
BEJIMYUHBI OT APYrOM, HEJIMHEHHAS
3aBUCUMOCTb, JINHEAPU3ALIHSI

HEJIMHEMHOM 3aBUCUMOCTH, IJIOLIAb
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

08.11.24 09:33 (MSK) CepTudukat 1F5FE732294474EDF5811DE§I§O6C6E4F




noJ1 rpapuxom,
IOCTPOCHHE
KacaTeIbHbBIX

K rpaduky (JeKuus)

o1 rpa koM 3aBHCHMOCTH,
KacarelibHas K rpaduKy 3aBUCUMOCTH
B JIAHHOM TOYKE.

3nams mpaBUIa MOCTPOCHUS TPAPHUKOB
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH
JpYT OT Apyra, pU3NYECKuil CMBICT
IO O] TpadUKOM 3aBUCUMOCTHU
U KacaTeabHOU K TpaduKy 3aBUCUMOCTH
B JIJaHHOM TOYKE.

Cmpoumb UCXOTHBIE

Y JIMHEApU30BaHHbIE TpaPuKU
3aBUCUMOCTEH (PM3NUYECKUX BETUYNH
JIPYT OT JpyTra, KacaTeNbHYIO K TpaduKy
HEJIWHENHOU 3aBUCUMOCTH B JJAHHOU
TOYKE.

Ilpumensme nipaBUIIa MOCTPOEHUS
rpadKOB 3aBUCUMOCTEH (PHU3UICCKHUX
BEJIMYUH JIPYT OT Apyra.

Onpedensame 3HAYCHUS TIIOIIATN

o1 rpauKOM 3aBUCUMOCTH

Y YIJI0BOTO KO3 puimeHTa

KacaTeJIbHOHN K rpaduKy HeJTMHEHHOM
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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3aBHCHUMOCTH B JaHHOU TOYKE,
OLICHUBATh UX a0COJIIOTHBIC
MOTPEIIHOCTH.

Ycemanasnueams e3aumocessu

MEX/1y MaTeMaTHUYECKUM MTOHSATHEM
«(pyHKLIHSD U 3aBUCUMOCTHIO
buznyecKuX BEIUYHH IPYT OT JIpyTa.
Hccneoosams u unmepnpemuposamao
rpadvKy HEITMHENHBIX 3aBUCUMOCTEHN
(bu3nyeCKuX BEIMYUH IPYT OT JIpyra.
Pewamyp 3a5aun Ha IOCTPOEHUE
JMHEapU30BaHHBIX IPAPUKOB
3aBHCHUMOCTEH (PU3NIECKUX BEITUUNH
JpyT OT Jpyra 1o 3aJaHHbIM Habopam
AKCIIEPUMEHTAIbHBIX JaHHBIX,
OTIPEAETSATH TI0 TOCTPOSHHOMY TpaQuKy
YTI0BOM KO3 (ULUEHT U CBOOOHOE
cllaraemMoe, OLlEHUBATh UX aOCOIOTHbBIE

N OTHOCHUTCJIBHBIC ITIOI'PCIIHOCTH

1.7 W3mepenue 2 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Onepuposams nousmusmu. rpadux
3aBUCUMOCTH MPSIMOJIMHEUHOE JIBUKECHUE. 3aBUCUMOCTH OJTHOM (hU3UUYECKOM
KOOPIMHATHI TPAHULIBI Koopaunara, Bpemsi, CKOpOCTb BEJIMYUHBI OT APYTrOW, HEJTUMHENHAS

Onepatop 340 000 "KomnaHus "TeHzop" | ———
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001acTH HAMOKaHUS
OT BPEMCHH.
JInneapu3zanus
3aBHCUMOCTH

(IpakTUKyM)

1.8 H3ydenue ynpyroro
rucTepesuca

(IpakTUKyM)

2 Cuna. 3MepeHue cuiibl

JTUHAMOMETPOM. YTIPyTHe

¥ YaCTUYHO ynpyrue aepopmari.

Cuna ynpyroctu. 3akoH ['yka.

3aBUCUMOCTb, JIHHEAPH3AITHIS
HEJIMHEMHOW 3aBUCUMOCTH.

Cmpoumb TMHEapU30BaHHBIN TpapuK
3aBUCUMOCTH (PU3MUECKUX BETUINH
ApYT OT Apyra.

Ipumensimo nipaBUiIa TOCTPOCHUS
rpaduKoB 3aBUCUMOCTEN (HU3HUUECKUX
BEJIMYWH JPYT OT ApyTa.

Onpedensimsb 3HaYCHUS YTIOBOTO

ko3 duiirieHTa 1 CBOOOTHOTO
cjaraemMoro rpaduka JUHEHHON
3aBUCUMOCTH, OLICHUBATh

uX a0CONIOTHBIE MOTPELUTHOCTH.
Hccrneoosams u unmepnpemuposams
HEJIMHEHHYI0 3aBUCUMOCTb KOOPAMHATHI
rpaHUIlbl 00JACTH HAMOKAHUsI OyMaru
OT BPEMCHH.

HUcnonvzosams ceKyHIOMEDP U PYIETKY
Onepuposams nowamusAMU: CUNA,
nedopmarius, ypyruid THCTEpe3uc.
Ymemw» popmynupoBath 3akoH ['yka,

cOOUPATh SKCIEPUMEHTAIBHYIO
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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OTtknoHeHus ot 3akoHa I'yka.
['uctepesuc. Pabora cuis
Ha MaJIOM U Ha KOHEYHOM
nepemenieand. [ padguaeckoe

MpEACTABICHUE PAOOTHI CUIIbI

YCTaHOBKY.

Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHCHUMOCTH JIJIMHBI OOBEKTA OT
BEJIMYMHBI IPUIIOKEHHON K HEMY CHUJIBI.
Cmpoumb HeNTMHENHBIN rpaduk
3aBUCUMOCTH (PU3MYECKHX BETUUNH
ApYT OT pyra.

Ipumenamo nipaBuiIa MOCTPOCHUS
rpauKoOB 3aBUCUMOCTEN (PUBNYECKUX
BEJIMYUH JAPYT OT JApyra.

Hccneoosams u unmepnpemupogams
HEJIMHENHYIO 3aBUCUMOCTb JIJTUHBI
00BEKTa OT BEJIMYUHBI TPUIIOKEHHOM

K HEMY CHJIBI.

Onpedensimp yroy HaKJIOHA
KacaTeJIbHOM K rpauKy HEJIMHEHHON
3aBUCUMOCTH B JJAHHOW TOYKE, ITOIIA b
1o rpauKoM, OLIEHUBATh A0COJIIOTHHIE
Y OTHOCUTEJIbHBIE MOTPEIIHOCTH 3TUX
BEJIMYHH.

Hcnonvzoeams ceKyHIOMED

Y TUHAMOMETP.

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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1.9

Haxoxxnenune Maccel
JIMHENKYU U TIITPULA
C IOMOIIIBIO
YPaBHOBEIIMBAHUS

pbiuara (IpakTUKyM)

2 AOCOJIIOTHO TBEPJIOE TEIIO.
BpamarenbHoe nBrkeHHE
TBEPAOTO Tes1la. MOMEHT CHJIBI
OTHOCHTEJIbHO OCH BpAIlICHUS.
IIneuo cuabl. CnokeHue Cuil,
MPUJIOKEHHBIX K TBEPAOMY TETy.
LlenTp TsKECTH TENA. Y CIIOBUSA

paBHOBECHUA TBEPAOTO TCJIA. Ppruar

Yemanasnusams 63aumocsasu

MEXy orpeeeHneM hru3nIecKou
BEIIMYMHBI «MEXaHU4ecKasi paboTay

Y TEOMETPUYECKUM TOHATHEM
«IJI011AAb 101 TpauKOM 3aBUCUMOCTH
BEITMYUHBI CUJIbI OT BEJIMYUHBI
nedopmarm

Onepuposams NOHAMUAMU: MOMEHT
CHJIBI OTHOCUTEIHHO OCH BpAICHHUS,
IUIEYO CUJIBI, IICHTP TSDKECTH Tena,
phIvar.

Ymems popmynupoBaTh IpaBUIIo
MOMEHTOB, YCJIOBHS pAaBHOBECHS
a0COJIFOTHO TBEPJIOTO TeJa, CKIIAbIBATh
CHJIBI, IPHJIOKEHHBIE K TBEPIOMY TETy,
cOOUpPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY.

Ilpusooums nipuMepbl IPUMEHEHHUS
pBIUATOB.

Dopmyauposams TUNIOTE3Y O XapAKTEPE
3aBHCHUMOCTH KOOPJAUHATHI TOUKH

OIIOPbI YPaBHOBCUHICHHOI'O pblyara

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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OT BEJTUYUHBI CHJIbI, IPUIIOKEHHON

K €ro KOHITY.

Cmpoumb TuHEHBIN TpaduK
3aBHCUMOCTH (PU3UYECKHUX BEIININH
JpyT OT Jipyra.

Ipumenamo nipaBuIIa MOCTPOCHUS
rpaKoOB 3aBUCUMOCTEN (PUBNYECKUX
BEJIMYMH APYT OT JpyTa.
HUccneoosams u unmepnpemuposamao
3aBHCHUMOCTbh KOOPJAUHATHI TOUKH
OTIOpPHI YPaBHOBEIIEHHOTO phlyara

OT BEJIMYUHBI CHIIBI, TPHIIOKEHHOM

K €ro KOHILY.

Onpedensams 1o TpaduKy TUHEHHON
3aBHCHUMOCTH 3HAUYEHUS YTIIOBOTO
ko3 duireHTa 1 CBOOOTHOTO
CJIaraeMoro, OlleHUBATh a0COIOTHBIE
Y OTHOCUTEJIbHBIE OTPEITHOCTH 3TUX
BEJIMYHH.

Hcnonvzoeamsb TUHENKY, a TaAKKe
HITPUIL C JETCHUSAMH I U3MEPCHHUS
o0Bbema.

- Pewamb 33241 OPaBHOBeTURMPBIATA’ —
OOKYMEHT NMOAMUCAH SNIEKTPOHHON noannceto

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE4g06C6E4F
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1.10 W smepenue
kod(pdunreHTa
HYHEPreTUYECKHUX MTOTEPh
MIPU OTCKOKE MIapuKa
OT MTOBEPXHOCTH

(TIpaKTUKYM)

2 NMnynibe CUITBI M U3MEHEHHE
UMITyJIbCa TeNa. 3aKOH COXPaHEHUS
nMmnysbca. Kunetnueckast sHeprus
MaTepuaIbHON TOYKHU. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPTUU MATEPUAIIBHOUN TOUKHU.
[TorenuuanbHbIE
Y HEIOTECHUUAJIbHBIE CUJIBI.
ITorennumanbHas HEprusl.
[TorenuuanbHas SHEPrUs TEIa
B OJJHOPOJIHOM T'PaBUTALIMIOHHOM
nosie. CBsi3b pabOTHI
HEMOTEHINAIbHBIX CHJT
C U3MEHEHUEM MEXaHUYECKOU
DHEPIUM CUCTEMBI TEN. 3aKOH
COXpaHEHUSI MEXaHUYECKOMN
SHEpPruu. YNPYrue v Heynpyrue
CTOJKHOBEHHUS. BHyTpeHHs51

SHEprus Tena

Onepuposams NOHAMUAMU: AMITYJIbC
CHUJIbI, UMITYJIbC TEJa, KHHETHYECKAS
SHEPrusl MaTepUAIbHON TOUYKH,
MMOTEHIUAJIBbHBIE U HEMOTEHIUAJIbHBIE
CHUJIbI, TIOTCHIIMAJIbHAS DHEPIHUs

(B T.4. TeJ1a B OJTHOPOJTHOM
IPaBUTALIMOHHOM I10JIE), yIIPYTUe

Y HEYIIPYTME€ CTOJIKHOBEHUS.

Ymems hopmynupoBaTh 3aKOH
COXpaHEHHUs UMITYJIbCA U TEOPEMY

00 M3MEHEHUH KUHETUYECKON YHEPTUU
MaTe€pUaIbHON TOYKH, JaBaTh
ONPEAEICHUE NOTEHIHATBHBIX

Y HENOTEHUHAIBHBIX CUJ;
dhopMyIHpOBaTh 3aKOH COXPAHEHUS
MEXAHUYECKON DHEPIUH.

IIpusooums npumepwl ciiydaes,
KOTJIa UMITYJIbC T€JIa COXPAHSIETCS
WJIA HE COXPAHSIETCS, KOTJa
MEXaHUYECKast SHEPTUS CUCTEMBI
COXPAHSETCS UM HE COXPAHSETCH,

YOPYTUX U HEYNPYTUX CTOJKHOBEHHM.

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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Hroro no pazneny

20

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH BBICOTBHI OTCKOKA IIapUKa
MOCJIE COYJIaPEHUSI C TOBEPXHOCTHIO
TOPU30HTAIBHOTO CTOJA OT BBICOTHI
copoca.

Cmpoums TMHEWUHBIN U HETMHENHBIN
rpaduK 3aBUCUMOCTU (PU3UUECKUX
BEJIMYUH JIPYT OT JIpyTa.

Ilpumensame nipaBUIIa MOCTPOCHUS
rpaMKOB 3aBUCUMOCTEN (PU3UIECKUX
BEJIMYUH JPYT OT ApyTa.

Hccrneoosams u unmepnpemuposamso
3aBUCUMOCTH BBICOTBHI OTCKOKA ITaprKa
MOCJIE COYJIaPEHUS C MOBEPXHOCTHIO
TOPU30HTAJIBLHOTO CTOJA OT BBICOTHI
copoca.

Hcnonvzosams pyneTky.

Pewams 3anaun 06 aGCOIIOTHO
yOpyTuX U aOCOMIOTHO HEYIPYTUX
COYJIapEeHUSIX

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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Pa3nen 2. MoJiekyasipHas Gu3uKa 4 TEPMOJIMHAMHKA

2.1. Omnpenencaue 2 Koynm4ecTBO TEmIOTHI. Onepuposams NOHAMUAMU: KOJTHYECTBO
TEIJIOEMKOCTH TennoemkocThb Tena. Y neybHas TEIUIOTHI, TEIUIOEMKOCTH TEJIa, yACIbHAs
TBEPOTO TeJa U MOJIIpHAs TETJIOEMKOCTH Y MOJISIpHAs TETJIOEMKOCTH BEIIECTBa,
(IpaKkTUKyM) BEILIECTBA. Y PABHEHHUE TEIJIOBOTO  TEIJIOBOE PABHOBECHE.

Oananca. TerioBoe paBHOBECHE Ymems hopmynupoBaTh ypaBHEHHE

TEIIOBOTO OajiaHca, coOupaTh
AKCTIICPUMEHTAJIbHYIO YCTAaHOBKY.
Ilpueooums npumepol Tei,
0o0J1aTaroNnX OJUHAKOBOU
TEIUIOEMKOCTBIO, HO Pa3JIMYHON
YIEJIbHOU TEINIOEMKOCTBIO.
Ilpumensmob ypaBHEHUE TETIOBOTO
OayraHca 7Tl ONTMCaHUs TIpoIiecca
TEIJI000MEeHa TBEPIOTO TeJia C BOJIOMH.
Hccnedoosams TEII00OMEH

MEXy TBEPBIM TEJIOM U JKUIKOCTIMHU
U UHmMepPNPemupo8ams pe3yabTaThl
OTHUX OIBITOB.

Onpedensims TEMIOEMKOCTb TBEPIOTO
Tejla Ha OCHOBAHWH PE3yJIbTaTOB

OTIBITOB IO U3YYEHHUIO TEII00OMEHA
Onepatop 340 000 "KomnaHus "TeHzop" | ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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2.2.

N3mepenne
TEMIEPATYpPhI PYK
JKCIIEpUMEHTATOpA
Y 1aBJIEHUS, KOTOPOE
MOT'YT CO3/1aTh

€ro JIETKHe

(IpaKTUKYM)

2 JlaBnenue, 00beM, TeMIIepaTypa,
KOJINYECTBO BellecTsa. MeanbHbin
ra3. YpaBHenue MenaeneeBa—
Knaneiipona. ['a30BbIe 3aKOHBI.
["a30BBIM TEPMOMETD

MEX1y TBEPbIM TEJIOM U KUIKOCTSIMH
C pa3HbIMH TEMIIEpAaTypaMH, OLIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENTHOCTH U3MEPEHHON BEJIMYUHBI.
Hcnonvzoeamsb TEpPMOMETD.
Yemanasnuseams 63aumocsssu

MEXK/Ty 3aKOHOM COXpaHEHUS YPHEPTUU
Y YPaBHEHHEM TEIUIOBOTO OajaHca.
Pewamyp 3a5aun Ha IpUMEHEHHUE
ypaBHEHHUs TEIUIOBOTO OanaHca
Onepuposams noHsmusMu: J1aBIECHUE,
00BeM, TeMIlepaTypa, KOJTHIECTBO
BCILIECTBA, UJIcaIbHBIN Ia3.

Ymemps 3anuceIiBaTh ypaBHEHUE
MenpaeneeBa—Kianenpona,
(dhopMyIUpOBaTh ra30BbIE 3aKOHHI,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

3Hamo yCTPOUCTBO U MPUHIUI paOOTHI
ra3oBOr0 TEPMOMETpA.

IIpusooums npumepsl IOBEJCHUS ra3a
MIpY U3MEHEHUH €ro JIaBJIeHUs], 00beMa,

TeMﬂepaTypH Onepatop 370 000 "KomnaHus "TeHsop" ——

[IOKYMEHT MOZTMUCAH 3IEKTPOHHOW MNOANUCHIO
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2.3.

OddexTuBHbIN

K03 purmeHT
AKECTKOCTU CUCTEMBI.
Onpenenenre MOy
IOnra npoBosioku

C IOMOIIBIO phlYara.
Onpenenenue npeaena
ynpyroi aedopmaruu
(IpaKkTUKyM)

2 Hedopmaruu TBEpAOTO TENA.
Pactsxenue u cxarue. Monynb
IOnra. Ynopyrue u neynpyrue
nedopmarnuu. [Ipeaen ynpyrux
nedopmarmii. 3akon ['yka.
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpauieHus. [linedo cunbl. YcnoBus

paBHOBECHS TBEPAOTO Tea. Peruar

Ilpumensamop TUHEWKY U CEKYHIOMED.
Onpeodensame TEMIIEPATYPY U AaBJICHUE
UJICAIBHOTO Ta3a Mo pe3yJbTaTaM
OMBITOB C CAMOJIEIbHBIM ra30BbIM
TEPMOMETPOM.

Hcnonvzosams TMHENKY

Y CaMOJEJbHBIN Ia30BbIil TEPMOMETP.
Yemanasnusams 63aumocessu

MEX/y BHEITHUMU U BHYTPEHHUMU
MakpornapameTpamu
TEPMOJIMHAMHYECKOU CUCTEMBI.
Pewams 3a1au Ha TPUMEHEHUE
ypaBHeHust MeneneeBa—Knanerpona
Onepuposams noHamusmMu: yupyrue
U Heynpyrue negopmaiim,

npezen ynpyrou negopmariuu,
Moayib FOHra, MOMEHT CHITBI
OTHOCHUTEJIBHO OCH BpAILICHHUS], TJIEUO
CHUJIBI, phIYar.

Ymems popmynupoBats 3akoH ['yka
JU1st fehopMaliuy pacTsHKeHUS
OJIHOPOJTHOT'O CTEPIKHS C MOCTOSTHHBIM

NOIICPCUHBIM CCHUEHBIACM Y CIDOBI s "Tensop" ———

[IOKYMEHT MOZTMUCAH 3IEKTPOHHOW MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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paBHOBeCHS a0COJIIOTHO TBEPJIOTO TeEJa,
coOMpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

Ilpusooums npumepwvl ynpyrux

U HeynpyTux aedopMaiiuii, MaTepuaioB
C pa3nu4HBIMU MOysiMu FOHTa.
Ilpumenams 3akoH ['yka s pacuera
nedopMaIui pacTsHKEHHSI POBOJIOKH.
HUccneoosams 3aBUCUMOCTD YIJIUHEHHUS
MIPOBOJIOKU OT BEJIMUMHBI
pPaCTATUBAIOIIEH €€ CUJITbI

U UHMEpPNPemupo8ams

MOJIyYeHHBIC PE3yJIbTATHI,

B TOM YHMCJIE JUIsl ONPECNICHHUs ITpenesa
yrapyrou aedopmanuu.

Onpeodensms monyib KOHTa npoBOIOKU
HA OCHOBAHHH PE3yJbTATOB OMBITOB

M0 PACTSHKEHUIO IPOBOJIOKU

C TIOMOIIIBIO PA3JTUYHBIX 110 BEJTMYUHE
CHJI, OIIEHUBATH a0COJIOTHYIO

¥ OTHOCUTEJIHHYIO TIOTPEITHOCTD

u3MepeHHoro moayins FOHra.

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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2.4,

N3mepenue
Ko3(purmenTa
MTOBEPXHOCTHOTO
HATSDKEHUS METOJIOM

OTphIBa (IIPAKTUKYM)

1 IIoBEpXHOCTHOE HATAKEHHUE.
KoadduimenT noBepxHOCTHOTO
HaTspkeHus. Criia MOBEPXHOCTHOTO
HaTspkeHus. Kanumispaeie
siBJicHus. /laBiieHue
IO, UICKPUBJIIEHHON NTOBEPXHOCTBIO

xkunkoctu. opmyna Jlammaca

Hcnonvzoeams HEPABHOIUICYUH pbIUar
JUISl YBEJTMYEHUS CUJIbI U IEPEMEILICHHS.
Pewiams 3aqaun Ha IPUMEHEHHUE 3aKOHA
['yka miist pacuera pacTspKeHUs

Y C)KaTHs CTEPIKHEN

Onepupogamb NOHAMUAMU:
MOBEPXHOCTHOE HATSKEHUE,
KO3((PUIIMEHT MOBEPXHOCTHOIO
HATSDKCHUS, KAWUISIPHBIC SBICHUSL.
Ymems 3anuceiBath HOPMYITY JUISI CUITBI
MOBEPXHOCTHOTO HATSHKEHUS, (OPMYITY
Jlamtaca ayist onpeaeneHust JaBIeHUs
MOJ1 UCKPUBJIEHHON TOBEPXHOCTHIO
KHUJIKOCTH, COOMPATh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepsvl TOBEPXHOCTHBIX
SABJICHUM W KaWJUISIPHBIX SIBJICHUMU.
IIpumensimo METO OTPBIBA PAMKH

OT MOBEPXHOCTHU >KUJIKOCTH

JUTsl u3MepeHus kodppuuuenra
MMOBEPXHOCTHOTO HATSYKEHUS KUJIKOCTH.

Hccneoosamsb 3aBUCUMOCTD BEJTNYUHBI
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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CHJIBI, HEOOXOTUMOM I OTPBIBA

OT IIOBEPXHOCTH BOJIbI IPOBOJIOYHOU
paMKH, OT €€ epuMeTpa

U UHmMepnpemuposamsy Pe3yIbTaThl
ITPOBEJICHHBIX U3MEPECHUM.
Onpeodenamob K0dPHUITUEHT
ITOBEPXHOCTHOTO HATSKEHUSI )KUJKOCTU
10 pe3yJbTaTaM IIPOBEIECHHBIX
WU3MEPEHUI, OIIEHUBATh A0COJIOTHYIO
Y OTHOCUTEJIbHYIO MTOTPELIHOCTb
U3MEPEHHOMN BEJINYNHBI.
Hcnonvzoeams pbryar Juist CO31aHUS
CHWJIBI 33JTaHHOM BEJIUYHHBI.

Pewams 3anaun Ha TpuMEHEHNE
(bopMyIIbI JU1s1 CUIIBI TOBEPXHOCTHOTO

HaTshKeHus u hopmydsl Jlamnaca

2.5.1. OmnpeneneHue TOYKU 1 HacelileHHbie 1 HEHACHIIIICHHBIE Onepuposamb NOHAMUAMU.
pOCHI (TPAKTUKYM) napel. KauecTBeHHast 3aBUCUMOCTh  HACBHIIEHHBI U HEHACHIIIIEHHBIN Tap,
IJIOTHOCTH U AaBJICHUS BIIQAYKHOCTH BO3/1yXa, a0COMIOTHAS
HACBIIIEHHOTO apa 1 OTHOCHUTEJIbHAS BIIAKHOCTb.
OT TEMIEPATYPHI, Ymemwb xauecTBEHHO ONMKCHIBATH
UX HE3aBUCHUMOCTb OT 00bemMa 3aBUCUMOCTb IUIOTHOCTHU U J1aBJICHUS

Onepatop 340 000 "KomnaHus "TeHzop" | ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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HACBIIEHHOT O nIapa. BrnaxxHocts
BO31IyXa. AOCOIFOTHAs

N OTHOCHUTCJIbHAA BJIAXKXKHOCTD

HACBIIIEHHOTO TIapa OT TeMITepaTyphl,
UX HE3aBUCHUMOCTh OT 00beMa
HACBILIIEHHOTO Tlapa, coOupaTh
AKCIIEPUMEHTATILHYIO YCTAHOBKY.
IIpusooums npumepsvl HACHIIIICHHOTO
Y HEHACBIIIIEHHOTO Tapa.
Hccnedosams niponiecc BuINaACHUS
POCHI IIPH MTOHMKEHUU TEMITepaTyPhI
BJIQYKHOTO BO3yXa

U UHmMepnpemupo8ams OTydeHHBIC
PE3YNbTATHI.

Onpeodensims 10 TOJTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JIAHHBIM
TEeMITepaTypy TOYKY POCHI, U 3aTEM,
C TIOMOIUIBIO TAOJIHIIBI 3aBUCUMOCTH
JaBJICHHSI HACBIIICHHOTO TIapa BOIbI
OT TEMITepaTypbl, OTHOCUTEIIHHYIO
BJIQYKHOCTH BO3/yXa, a TAKKE
a0OCOJIFOTHBIE U OTHOCHUTEJIHHBIC
MOTPEITHOCTH ITUX BEJIMYUH.
Hcnonvszoeams TepMOMETP.

Pewams 3a51a4n Ha BEIYUCIIEHUE

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
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2.5.2. 3HaAKOMCTBO
C DJIEKTPUYCCKUM
KOHJICHCATOPOM

(TIpakTUKyM)

1 DneKTpuYecKuil 3apsi.
DIEeKTpUUECKOE TOJIE.
HanpskeHHOCTh U MOTEHIM A
AIIEKTPUYECKOro noJrst. PasHocTh
NOTEHIIMAJIOB U HAIPSLKEHHE.
N3mepeHne HanpsKEeHUs.
BonermeTp. Konaencarop.
DNEeKTPOEMKOCTh KOHAEHCATOPa.
[TapannensHoe
Y MOCJIEA0BATENIbHOE COEAMHEHNE

KOHJICHCATOPOB

a0COJIIOTHOM U OTHOCUTEIIBHOM
BJIQKHOCTH

Onepupogamb noHAMUAMU.
AIIEKTPUYECKUI 3apsi, JIEKTPUIECKOE
10JI€, HANIPSKEHHOCTh U MOTEHIINAI
AIIEKTPUYECKOTO TOJISA, PA3HOCTh
NOTEHLUAJIOB U HaNpsKEHUE,
KOHJICHCATOP, ITEKTPOEMKOCTh
KOHJICHCaTopa.

Ymemsb BBIYHCIIATH 3apsi KOHACHCATOpA
0 €0 AIEKTPOEMKOCTHU

U HaIPsHKEHUIO, TPUMEHSITh (DOPMYJIIbI
JUISL pacyeTa 3JIeKTPOEMKOCTH

IPU TIOCTIEI0BATETHHOM

¥ MapaJlJIeIbHOM COETMHEHUHN
KOHJIEHCATOpPOB, COOMpPaTh
DIIEKTPUYECKYIO IIETIb.

IIpusooums npumepuol
MOCJIEA0BATEIBHOIO U TAPAJUIETLHOTO
COEIMHEHHS KOHJIEHCATOPOB.
Hccnedoeams 3aBUCUMOCTD

HaIps’KCHUS HA KOHACHCATOPC
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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OT €r0 AIEKTPOEMKOCTH
U UHMEPNPemupoB8ams Pe3yIbTaThl
ATOTO IKCIIEPUMEHTA.

Onpedensims OTHOILLICHUE
AIEKTPUUECKUX EMKOCTEH JIBYX
KOHJICHCATOPOB I10 U3MEPEHHBIM
3HAYCHUSM HaNpsHKCHUS HA HUX,
OIICHUBATH a0COJIIOTHBIC

1 OTHOCHUTEJIbHBIC TTOTPEIIHOCTH
HU3MEPSEMBIX BETHYNH.
Hcnonvz06ams BOIBTMETP.

Pewams 3agaun Ha coeqUHECHNE

KOHJIEHCATOPOB
Hroro mo pazaemy 9
Pa3nen 3. DiekTpoaMHAMHUKA.
3.1. WM3yuenue nporecca 2 DNEeKTpUYECKU 3aps/I. Onepuposamsb NOHAMUAMU:
pa3psAIKu KOHAEHcaTopa DneKkTpuYecKoe mnoJie. AIEKTPUUECKU 3apsi]l, DIEKTPUUECKOE
(TpaKkTUKyM) HampsikeHHOCTh 1 TOTEHITUAT T0JIC, HAIIPSHKCHHOCTD U MTOTEHITHAI
AJIEKTpHUYECKOro ToJis. PasHoCTh AIEKTPUYECKOTO TOJIs, pa3HOCTh
MOTEHITNAJIOB U HANIPSDKCHHE. MOTEHITMAJIOB 1 HAIPSIKEHUE,

OJ1C uctounrka Toka. Usmepenne  DJIC uctouHmka Toka, KOHIEHCATOP,

HaIIpsKCHUS. BOJIBTMeTp. QJICKTPOCMKOCTb KOHACHCATOPA,
Onepatop 30 000 "KomnaHus "TeH3zop" |———
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KOHI[GHC&TOP. QHGKTpoeMKOCTB QJICKTPUICCKOC COIIPOTHUBIICHUC.

KOHJIEHCaTopa. DJIEKTPUIECKOE Ymems hopmynupoBats 3akon Oma
conpoTtuBieHue. 3akon Oma JUJIS1 TIOJTHOM (3aMKHYTOM )

TS TIOJTHOM (3aMKHYTOM ) ANEKTPUUYECKON 1IeTH, BBIUYUCIATh
AIIEKTPUIECKOM TEITH. 3aps]l KOHJEHCATOpa

KonzeHncarop B ey IOCTOSSTHHOTO 10 €T0 3JIEKTPOEMKOCTH

TOKa Y HaIpsDKEHUI0, cOOMpaTh
AIEKTPUYECKYIO LIETIb.
IIpusooums npumepsvi OBEICHUS
KOH/ICHCATOpa, BKJIIFOUEHHOTO B LIETIb
IIOCTOSIHHOT'O TOKA.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA OT BPEMEHU
IIpH pa3psiJiKe KOHAEHcaTopa
qyepes pe3ncTop.
Cmpoumbs rpapuK 3aBUCUMOCTH CHIIbI
TOKa OT BPEMEHHU NPU pa3psiaKe
KOHJIEHCATOpa 4epe3 pe3ucTop.
Ilpumensams ipaBUIIa TOCTPOCHUS
rpaduKOB 3aBUCUMOCTEN (PU3UUECKHIX
BEJIMYUH JIPYT OT Apyra.

Hccneoosamsb 3aBUCUMOCTD CHIIBI TOKA

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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3.2.

Onpenenenne
yACJIBHOTO

COIIPOTUBJICHUA

1 Cuna toka. Hanpsixenue. 3aKoH
Oma 11 ydacTka 1eru.

SJIGKTpI/I‘ICCKOC COIIPOTHUBIICHHUC.

OT BPEMEHU TIPH Pa3psIKe
KOHJICHCATOpa Yepe3 PEe3UCTop

U UHMEPNPemuUpoB8ams Ty
3aBHCHUMOCTb.

Onpedensims SNEKTPOEMKOCTh
KOH/JIEHCATOpa,

BBIpaXKasi €€ yepe3 yriioBou

ko2 PUITMEHT KacaTeIbHOU K rpaduKy
3aBUCUMOCTH CHJIBI TOKA Pa3psIKu
KOHJIEHCATOpa OT BPEMEHHU,

OIICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIHHYIO MTOTPEUTHOCTh
AIIEKTPOEMKOCTH.

HUcnonvzosams BOTETMETP

U CEKyHJIOMED.

Yemanasnueams 63aumocessu.
Pewiams xauecTBEHHBIC 3a/1aU1

0 KOHJICHCATOPaX, BKIIOYEHHBIX B IIETTh
MTOCTOSTHHOTO TOKa

Onepuposams NOHAMUAMU:

CHUJIa TOKa, HaPsOKCHHE,

QJICKTPHUICCKOC COIIPOTUBJIICHHUC,

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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Marcpualia IpoOBOJIOKH

(IpaKkTUKyM)

3aBUCUMOCTb CONIPOTUBIICHUS
OJTHOPOJIHOT'O MPOBOAHUKA

OT €ro JJIMHBI U TUIOIIA U
HOIIEPEYHOr0 CeYeHUs. Y AeIbHOe

COIIPOTHUBJICHUC BCIICCTBA

YAEIbHOE COMPOTUBJICHUE
BEILECTBA.

Ymems hopmynupoBats 3akoH Oma
JUTSl y9acTKa IIETIH, 3aIiChIBATh
dbopmyiy 1J1s1 3aBUCUMOCTHU
COMPOTHUBJICHUS OJTHOPOHOTO
MIPOBOJIHUKA OT €r0 JJIMHBI

Y TUTOIIIA/IA TTOTIEPEYHOTO CEUCHUS,
cOOHMPATH DIIEKTPUUECKYIO LIETIh.
Ilpusooums npumepsvi BEIECTB

C Pa3JIMYHBIM yICITbHBIM
CONPOTUBJICHUEM.

Ilpumensimo METOI U3MEPEHHUS

MaJIbIX AJIEKTPUUECKHUX
COINPOTHUBIICHUU.

Hccnedosams 3aBUCUMOCTD
HaIPSHKEHUST MEXK Ty KOHIIAMH OTpe3Ka
MIPOBOJIOKHU OT JIJTUHBI 3TOT'O OTPE3Ka

U UHMepNpemupo8amsy pe3yJabTaThl
MIPOBEICHHBIX H3MEPCHUH, BBIYUCIIATH
AIEKTPUUYECKOE COMTPOTUBIICHUE OTPE3Ka

IMPOBOJIOKH 110 UBMEPCHHBIM 3HAYCHUSAM
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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3.3.

N3mepenne
BOJIbT-aMIIEPHOMN
XapaKTEPUCTUKU
IIOJIYIIPOBOIHUKOBOT'O

nuona (MPakTUKYM)

2 [TonynpoBoauuku. CoOCTBEHHAs
¥ TIpEMECHAas IPOBOAUMOCTh
TTOJTyITPOBOTHUKOB.

CgolicTBa p-n-nepexona.

[TomynpoOBOIHUKOBBIN U0

CHJIBI TOKA U HATIPSDKCHMUS.
Onpeodensams yeIbHOE CONPOTUBICHUE
MaTtepuaa MpoBOJIOKU 10 U3BECTHBIM
JUTMHE, TUaMETPy U CONPOTUBIICHUIO,
OLIEHUBATh A0COIIOTHYIO

¥ OTHOCHUTEJBHYIO TIOTPEITHOCTD
yIETBHOTO COTIPOTHBIICHUSI.
HUcnonvzosams MyIbTUMETP B peKUMaX
BOJIBTMETPA U aMIIEpPMETPa, JINHEUKY,
MUKPOMETP.

Pewamyo 3anaun Ha 3akoH Oma

JUTSL y9acTKa IIEMU ¥ Ha 3aBUCUMOCTD
COIIPOTHUBIICHUS OTPE3Ka MPOBOJIOKU

OT €ro XapaKTEPUCTHUK

Onepuposams NOHAMUAMU:
MOJTYTIPOBOHUK, COOCTBEHHAS

¥ IpUMeECHas POBOIUMOCTb,
p-N-Tiepexo/1, MOTyIPOBOTHUKOBBIT
JTO]T.

Ymems 00BACHATH NpUpPOY
COOCTBEHHOW U TPUMECHOM

IMpOBOJAUMOCTH, CBOMCTBA

[OKYMEHT MOAMWUCAH 3EKTPOHHOI NOANNCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

p-N-nepexoa, PRI ARIRC B Tewsor” ——
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MOJIyIPOBOJHUKOBOI'O INOAA,
ero (yHKIIMOHUPOBAHUE

P BKJIIIOYEHUU B DJIEKTPUYECKYIO IIETTh
MOCTOSIHHOT'O TOKa B MIPSIMOM

U B 0OpaTHOM HaIllpaBJiIeHUH, COOMpaTh
AIEKTPUYCCKYIO IeTh, YATATh
MapKUPOBKY MOJYIPOBOIHUKOBOTO
JM0/1a.

IIpusooums npumepwvl NCNIOIL30BaHUS
MOJIyIIPOBOJHUKOBOI'O JTUO/1a

B DJICKTPUYECKUX IETISIX.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBUCUMOCTH CHJIbI TOKA, TEKYIIETO
4yepe3 MOTyNPOBOTHUKOBBIN THO,

OT MOJAHHOTO HAa HETO HAMPSKCHUS.
Cmpoumbs 3KCIEPUMEHTAIIBHO
BOJIHT-aMIIEPHYIO XapaKTEPUCTHKY
(BAX) noxynpoBOJHUKOBOTO AHO]1A
MIPH €T0 BKJIIOYCHUU B DJICKTPUUECKYIO
IETTb ITOCTOSIHHOTO TOKA B MPSIMOM

¥ B OOpaTHOM HaIpaBJICHUHU.
llpumensams ipaBuUIIa TOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (PHU3UIECKUX
Onepatop 340 000 "KomAaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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Hroro no pazneny
OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

34

BEIIWYWH JPYT OT ApyTa.
HUccneoosams BAX

MOJTyITPOBOJTHUKOBOTO THO/IA,
BKJIIOUYEHHOTO B IIEITh IOCTOSSHHOTO TOKA
B IIPSIMOM U B OOpaTHOM HaIlpaBJICHUH

U UHMepPNPemupo8ams

ATy 3aBHCUMOCTb.

Onpeodensams 3NEKTPUUECKOE
COIIPOTHBIICHHUE TTOTYITPOBOTHUKOBOTO
JTNO/1a TIPU TAHHOM 3HAYCHHH
HaIpsHKEHUs!, OEHUBATH A0COJIOTHYIO
1 OTHOCHUTEILHYIO ITOTPEITHOCTh

ATOM (YU3UYCCKOU BEITMUMHBI.
Hcnonvzosams BOIBTMETP, aMIIEPMETP,
MIEPEMEHHBIN PE3UCTOP, MAKETHYIO
TJ1aTy, MTOJYIPOBOTHUKOBBIN THUOI.
Pewams 3amaun Ha 1€ MIOCTOSIHHOTO
TOKA IMPH HAJIMYMH B HUX UCaTHLHOTO

Juoga

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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11 KJIACC

Haumenosaunue
No KomnuuecTtBo
pa3aeaoB U TEM [IporpamMmmuoe coaepxkaHue
/o 4acoB
y4eOHOro npeaMeTa

Pa3znen 1. JinekTpoanHaMuka

1.1. OueHka BeTHYHHBI 2 MarunutHoe noJie. Bektop
TOPU30HTAIBHOU MAarHMTHOM MHAYKIUU. [TpuHImn
COCTaBJIAIOLIEH CyHEPIO3ULINHA MATHUTHBIX TOJIEH.
MarHuTHOW MHIYKIIUU JIvHMM MarHUTHOW MHAYKIUU.
MAarHUTHOTO TOJIS MarauTHoOE 1oJIe KaTyIlKu
3emiu (MPaKTUKYM) C TOKOM

XapaKTepI/ICTI/IKa ACATCIIBHOCTHU

00yYaroIINXCs

Onepuposams nOHAMUAMU. MATHUTHOE
110JI€, BEKTOP MarHUTHOM MHIYKIIWH,
JUHAU MarHUTHOW UHIYKITUU.
Ymemwv GopMynupoBaTh MPUHITUIT
CYINEpIIO3UIIMM MarHUTHBIX MOJIEH,
n300paxaTh JUHUA UHAYKIIUU
MarHUTHOTO MOJIsl KaTYIIIKU C TOKOM,
coOHpaTh IKCIIEPUMEHTATBHYIO
YCTaHOBKY.

IIpusooums npumepvl TPUPOTHBIX
00BEKTOB U TEXHUYECKUX YCTPOMUCTB,
SIBJISTFOIIIMXCSI ICTOYHHUKAMU
ITIOCTOSSHHOTO MarHUTHOTO ITOJIS.
IIpumensmes TPUHIMUII CYNIEPTIOZULIUH
MarHuTHBIX ITOJICH.

Hccneoosams IpOCTPAaHCTBEHHYIO

OPUEHTALMIO BEKFODA MRS MM Tersop’

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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MarHuTHOTO TOJISI, CO3/1aBA€MOI0
Ha OCH COJICHOWJIA IIPH CYNEPHO3ULUU
MarHUTHOTO MOJIsl 3€MJIM U MAaTHUTHOTO
II0JIS1 COJIEHOU/1a, B 3aBUCUMOCTH

OT CHJIbI TOKA B BUTKax COJICHOHUAA

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHI.

Onpedensime 1O pe3yJbTaTaM
MPOBEJAEHHOI0 AKCIIEPUMEHTA MOAYJIb
TOPU30HTAIBHOM COCTABIISIOLICH
BEKTOpA MAarHUTHON MHIAYKIIUH
MarHMTHOTO MOJis 3eMJIH, OIIEHUBATh
a0COJIIOTHYIO U OTHOCUTEIBHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.
Hcnonvzosams xOMnac, COJICHOU/,
1ab0paTOPHBIN OJIOK MTUTAHUS,
TPAHCIIOPTHP.
Pewams 3anaun Ha npuMEeHEHUE
MPUHIIUATIA CYTIEPIIO3UITUU MAarHUTHBIX

oJIEN

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE§I§06C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

Onepatop 340 000 "KomnaHus "TeHzop" ——




1.2.

N3mepenne
3aBUCHUMOCTH BEJINYNHBI
MarHUTHOW MHyKLIIHH
MarHuTHOTO I10JIS
MarHuTa OT PacCTOSTHUSA

(IpaKkTUKyM)

2 MarunutHoe noJie. Bektop
MAarHATHOW HHAYKIUU. JInHun
MAarHUTHOW UHAYKIHWU. MarautHoe

IT10JIC IIOCTOSHHOI'O MaroHmuTa

Onepuposams NOHAMUAMU: MaTrHUTHOE
10JIe, BEKTOP MAarHUTHOW WHIYKITUH,
JMHUY MarHUTHOW WHIYKITUH.

Ymems n300pakaTh JIMHUN UHITYKITAN
MarHUTHOTO TOJISl TOCTOSIHHOTO
MarHuTa, coouparb
AKCIIEPUMEHTAIIbHYIO YCTaHOBKY.
I1Ipugooums npumepsvl TPUPOTHBIX
00BEKTOB U TEXHUYECKHUX YCTPOUCTB,
SBJISIFOITUXCSI HCTOYHUKAMHU
MTOCTOSTHHOT'O MAarHUTHOTO TTOJIS.
Ilpumensamos cMapTdoH

C TIPEeTyCTaHOBJICHHBIM ITPOTPAMMHBIM
oOecrieueHrneM sl U3MEpEHus
BEJTMYMHBI MATHUTHOTO TIOJISI, TIpaBUIa
MOCTPOEHUS TPa(hUKOB 3aBUCUMOCTEH
(bu3HYeCKUX BEIMYUH APYT OT ApYTa.
Hccnedosams 3aBUCHIMOCTD BEIIMYNHBI
MarHUTHOW WHIYKIIMA MarHUTHOTO
TIOJISI IOCTOSTHHOTO MarHUTa

Ha €T0 MPOJI0JIIBHON OCHU CUMMETPUU

OT paCCTOAHHA MCXKAY HCHTPOM
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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1.3.

HaOaronenue
MarHUTHOTO
rUCTepe3uca

(IpakTUKyM)

2 MarnautHoe nose. Bekrop
MAarHMTHOM MHAYKLIUU. JIMHUK
MAarHMTHOM MHAYKIMA. MarHuTHoe
I10JI€ KAaTYLIKH C ITIOCTOSTHHBIM

TOKOM. MarauTHOE moJie

MarHuTa v TOYKON U3MEPEHUN

U UHMepNpemupo8ams TOJIyICHHbIE
pe3yNbTaThI.

Cmpoums 3KCTIEPUMEHTAIIEHO TpaduK
3aBUCUMOCTH MOJYJISI MATHUTHOMN
UHAYKIUM MarHUTHOTO TOJIS
NOCTOSIHHOT'O MarHuTa

Ha €r0 MPOJIOJIBHOM OCH CUMMETPHH
OT PacCTOSIHUA MEXAY LEHTPOM
MarHuTa U TOYKOM U3MEPEHUN

(c yaeTom abCOIIOTHBIX TOTPEITHOCTEH
U3MEPEHHBIX (PU3NYECKUX BEIUYHH).
Hcnonvzoeams NTUIHHAPUYECKUAN
IIOCTOSIHHBI MArHUT, JINHEUKY.
Pewams 3a1aun Ha IpUMEHEHNE
IPUHIMIA CYIEPIIO3ULIUN MAarHUTHBIX
nosien

Onepuposams nousmuamMu: MarHUTHOE
1oJie, BEKTOP MarHUTHOM MHIYKIUH,
JMHUU MarHUTHOW MHIYKIUH,
(eppoMarHeTK, MarHUTHBIN

TUCTEPE3HC.
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
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B BelecTse. DeppoMarHeTrku. Ymems n300paxkaTh IMHUM UHIYKIAN

MarauTHsIi rucTepesuc MarHUTHOTO TIOJISI KaTYIIKU
C MOCTOSIHHBIM TOKOM, OOBSACHATH
ABIIeHUs (heppoMarHeTu3Ma
Y MarHUTHOTO THCTEpE3Uca, COOMpaTh
HKCIIEPUMEHTAJIBHYIO YCTAaHOBKY.
IIpusooums npumepsbt MaTEpUaOB,
obnagaromux GpeppoMarHuTHbIMU
CBOWCTBaMHU.
Ipumensamos cMapThoH
C MPEAYCTaHOBJIEHHBIM IPOTPAMMHBIM
oOecrieueHrueM sl U3MEpEHus
BEJIMYMHBI MATHUTHOTO TIOJISI, TIPaBUjIa
NOCTPOEHUS IpaKOB 3aBUCUMOCTEMN
(u3znYecKuXx BEIUYHMH JPYT OT Jpyra.
Hccnedosams 3aBUCUMOCTD BETMUMHBI
MarHUTHON MHIYKIIUM MarHUTHOTO
1oJisg BOJIM3H TOpIla KaTyIIKH
C TMOCTOSIHHBIM TOKOM, HAMOTaHHOM
Ha (eppOMarHUTHEIN CepACUHUK,
OT CWJIBI POTEKAIOIIETO Yepe3 KaTyIIKy

TOKA U UuHmepnpemupoeams
Onepatop 340 000 "KomnaHus "TeHzop" ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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1.4

N3yuenune paboTh
AIIEKTPOABUTATEIS
U JITMHAMO-MaIITAHBI

(uactp 1) (Jrexuus)

2 [TocTosiHHBIN TOK, criia AMIiepa
(ee HampaBJIEHUE U MOJYJIb),
AJIEKTPOABUTATENb TIOCTOSIHHOTO
TOKa, TUHAMO-MalIlHa (TeHepaTop

MOCTOSTHHOT'O TOKQ)

NOJIyYEHHBIE PE3YJIbTAThI
KaK HaOII0IeHHEe MarHUTHOTO
TUCTEpE3uca.

Cmpoumsb 3KCTIEPUMEHTAIBHO TpapuK
3aBUCUMOCTH MOJTyJISI MATHUTHOMN
WHAYKIIUA MarHATHOTO TIOJISt KaTYIITKU
¢ peppOMarHUTHBIM CEPACYHUKOM

OT CHJIbI MPOTEKAIOILETO YePe3 KaTYIIKY
TOKA (C y4eTOM aOCOJIFOTHBIX
NOTPELIHOCTEN U3MEPEHHBIX
(bU3UYECKUX BEJIUYUUH).
Hcnonvzosams 1a00paTOPHBIi
UCTOYHUK TTUTAHHUS

Onepuposams NOHAMUAMU: CATIA
AmMrepa, 3JIEKTPOIBUTATEb,
JUHAMO-MaIlI1HA.

Ymemw onpenensate MOAyYJIb

Y HaIlpaBJICHUE CUIIBI AMIIEpa.

3Hamb UCTOPUIO U300PETCHUS
AIEKTPOJIBUTATENS

Y COBEPILIEHCTBOBAHMUS

€ro KOHCTPYKIIUH, YCTPOHUCTBO
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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Y IPUHLAII JEHCTBUS
AJIEKTPOABUraTENs IOCTOSTHHOTO TOKA
Y JUHAMO-MAIlIAHBI.

IIpusooumys npumepsvl IPUMEHEHUS
ANEKTPOABUTATENS TOCTOSIHHOTO TOKA
Y TUHAMO-MAIlIAHBI.

Onpeoensmp HaNPABIEHUE BPAIICHUS
SAKOPS DJIEKTPOABUIATEIIA IIPU 33 JaHHOM
HaIIpaBJICHUU IIPOTEKAHUs
ANEKTPUYECKOTO TOKA B 0OMOTKaxX
CTaHHHBI.

Pewams 3anaun 0 dnexTpoaBUraresne

ITIOCTOSAHHOI'O TOKAa U AMHAMO-MalllnHE

N3yuenue paboThI 2 [TocTosiHHBIN TOK, criia AMIiepa Onepupogams noHAMUAMU. CUIIA

AIEKTPOABUTATEIS (ee HampaBJIE€HUE U MOJYJIh), Awmriepa, 3IEKTPOABUTATEIb, TUHAMO-

U IMHAMO-MAaIIHBI 3JIEKTPOIBUTATEIIb TOCTOSHHOTO MalIllHA.

(gacTp 2) (MPAKTHKYM) TOKa, TUHAMO-MalllnHa (TeHepaTop  Ywmems onpenensTb MOLYJIb
MOCTOSTHHOT'O TOKQ) Y HamnpaBJICHUE CUJIbI AMIIepa,

coOupaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY.
IIpusooums npumepsvi IPUMEHEHUS

QJICKTPOABUTATCIIA IOCTOSSHHOI'O TOKA
Onepatop 340 000 "KomnaHus "TeHzop" ——

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DE§I§O6C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop




Hroro no pazneny

10

U TMHAMO-MAIITUHBI.
Ipumernsmob TEOPETUIECKUE CBEIACHUS
00 3JIEKTpOIBUTATENIE TIOCTOSTHHOTO
TOKa ¥ O TMHAMO-MaIllnHe

JUTs1 OOBSICHEHHSI IPOBOIUMOTO
AKCIIEPUMEHTA.

Hccneoosams nBe 3aBUCUMOCTH:

1) cuiiel TOKA, BeIpabaThIBACMOM
TeHEPATOPOM, OT BEIMUYMHBI MOMEHTA
CHUJIBI, IPUJIOKEHHOTO K €T0 BaJly;

2) BEJIMYMHBI HANIPSHKCHHMSI, TIOJaHHOTO
Ha JICKTPOABUTATEIb,

OT YacCTOTHI €r0 BPAIICHUS

¥ MEXaHUYECKOM Harpy3KH ero Baja

U UHmMepnpemuposams TOIyICHHBIC
pe3yNbTaTHI.

Hcnonvzoeams 31EKTPOMOTOD,
1a00paTOPHBIN HCTOYHUK MTUTAHUS,

peocTar, MyJIbTUMCTP

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

Onepatop 340 000 "KomnaHus "TeH3op"
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Pasznea 2. Kosie0anus v BOJIHBI.

2.1.

N3ydenue 3aBUCUMOCTH
nepuojia KojaeoaHui
JIMHEN KU

HA HWJINHIPUYECKON
TMOBEPXHOCTHU

OT pajuyca ee

KPUBH3HBI (TPAKTUKYM)

2 ["apmonunyeckue konedanus.
Nx xuHeMaTuueckoe,
JTUHAMHYECKOE U SHEPTETUYECKOE
onucanue. I[lepuon u yacrora
kosebanuii. [Tepuoa Manbix
CBOOO/IHBIX KOJICOAHUI

MaT€MaTH4YCCKOI'O MasiTHHUKA

Onepuposams NOHAMUAMU:
rapMOHUYECKHUE KoJieOaHus,

NEPHUOJI M YaCTOTa KOJIeOaHHIA.

Ymems 3anuceiBaTh

U UHTEPIIPETUPOBATh YPABHEHUE
rapMOHUYECKHUX KOJIEOAHUMN, TPUMEHSTh
3aKOH COXPAHEHUS SHEPTUU

JUTsI KoJieOaTeIbHBIX ITPOLIECCOB,
coOHpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY, OOBSICHATH POJIb MAJIOCTH
aAMIUTUTY/IbI KOJIEOaHUH.

IIpusooumys npumepol KonedOATETbHBIX
IIPOLIECCOB.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH TIEpPHOJia KOJIeOaHU
JIMHEVKHU Ha HWIMHAPUYECKON
MOBEPXHOCTH OT pajuyca €€ KpUBU3HBI.
Hccneoosams 3aBUCUMOCTH ITEpUOAA
KOJIeOaHWN JIMHEUKHU

Ha MUIMHAPUYECKON TOBEPXHOCTH

OT paauyca €€ KpUBU3HbI
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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U uHmMepnpemupos8ams OIyYCHHYIO
3aBUCHUMOCTb.

Cmpoumw TpapuK 3aBUCUMOCTH
neproja KoiueOaHuii TMHEHKN

Ha [WIMHAPUYECKON TOBEPXHOCTH

OT paJiyca ee KpUBU3HBI

Y JIMHEAPU30BbIBATH 3Ty 3aBUCUMOCTD
(c yueToM abCOIIOTHBIX OTPEMIHOCTEN
u3MepsieMbIX GU3NYECKUX BEJIMYUH).
Ipumensmo nipaBUIa TOCTPOCHUS
rpaMKOB 3aBUCUMOCTEHN (PU3UUECKUX
BEJIMYUH JIPYT OT Apyra.
Hcnonvzoeamsv TUHENKY, CEKYHIIOMED.
Yemanaenusams 63aumoceasu

MEXIy KHHEMaTHICCKUM,
JTUHAMUYECKUM U YHEPTETHICCKUM
OTNMCAaHUEM TAPMOHHYECKUX
KOJIeOaHMIA.

Pewamo 3aJa4d Ha TapMOHHUYICCKHUC

KOJieOaHus
2.2. U3yueHue 3aBHUCHUMOCTU 2 I"apmonnyeckue kojieOaHus. Onepuposams NOHAMUAMU:
aMILTUTY/IbI KOJICOAHMH AMIITUTY 1A, IEPUOJT M YaCTOTA rapMOHUYECKUE KOJIeOaHNs,
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MPYXKUHHOTO MasiTHUKA
OT BPEMEHH

(IpaKkTUKyM)

KOJIeOaHMId.
[ToHsATHE O 3aTyXaFOIIMX

KOJICOAHMSX.

aMIUIUTY/1a, TIEPUOJI U YacTOTa
KoJIeOaHmi, 3aTyXaHue KoJieOaHUH.
Ymemwb 00BACHATH 3aTyXaloUIe
KOJIe0aTENIbHBIE MTPOLIECCHI C MTO3ULIUN
3aKOHA U3MEHEHUS MEXaHNYECKOU
SHEPruu, cooupathb
AKCIIEPUMEHTAJIbHYIO YCTaHOBKY.
IIpusooums npumepwvl 3aTyXaronmx
KOJIeOaTEIbHBIX MPOIECCOB.
Dopmynuposams TUNIOTE3Y O XapaKTepe
3aBHUCHMOCTH aMILTUTYbI KOJeOaHui
NPY>XHHHOTO MasiTHUKA OT BPEMEHH
IIPY HAJMYWHU 3aTyXaHUs.

Cmpoumbs rpaduk 3aBUCUMOCTH
aAMIUTUTY/IBI 3aTyXalOIMNUX KOJIeOaHmit
MasiTHUKA BpEMEHU M JTHHEAPU30BHIBATh
ATy 3aBUCHUMOCTH (C YUETOM
aOCOJIIOTHBIX MOTPEITHOCTEH
U3MepAEMbIX (U3HUECKUX BEJIUYUH).
IIpumensims ipaBuUIa MOCTPOCHUS

rpadMKOB 3aBUCUMOCTEN (PU3UUECKHUX

BCJIIMYMH JIPYT OT Apyra.
Onepatop 340 000 "KomnaHus "TeH3op"
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2.3.

N3mepenne akTMBHOTO
U PEaKTUBHOTO
COIPOTHUBIICHUN
KATYIIKU
VUHIYKTUBHOCTH

(TIpaKTHKyM)

2 IlepemeHHBIN TOK. AMIUTUTYJHOE U
JNENCTBYIOLIEE 3HAUECHUE CUJIBI TOKA
U HanpsbkeHusi. CHHYCOMIaabHbIN
IIepEeMEHHBIN TOK. Pe3ucrop,
KOHJICHCATOpP U KaTyIlIKa
VWHIYKTUBHOCTH B LIEMH
CUHYCOMJAIBHOTO MIEPEMEHHOTO
TOKAa. AKTUBHOE U PEaKTUBHOE
(EMKOCTHOE U UHJIYKTHBHOE)

COINPOTUBIICHUE

Hccnedosams 3aBUCUMOCTD aMILTUTY b
3aTyXawNMX KoJeOaHl MasTHUKA

OT BPEMEHU U UHMEPNPEemupo8ams
3Ty 3aBHCUMOCTb.

Hcnonvszoeams TUHENKY U CEKYHIOMED
Onepupogams NOHAMUSMU:
TIEPEMEHHBIN TOK, AMIUTUTYIHOE

Y JICUCTBYIOIIEE 3HAUCHUE CUJITBI TOKA
U HaIPsDKCHHS, CHHYCOUIATBHBIN
NEePEMEHHBIN TOK, aKTUBHOE,
PEaKTUBHOE, EMKOCTHOE U MHYKTUBHOE
CONIPOTUBJICHUE.

Ymems 00BACHITEL TOBEIEHNE
pe3ucTopa, KOHJIEHCATOpa U KaTYyIIKH
WHIYKTUBHOCTH, BKIIFOUCHHBIX B IIETTh
CHUHYCOUJIAJILHOTO MIEPEMEHHOTO TOKa,
cOOUPATH DJIEKTPUIECKYIO LIETTh
(mocneaoBaTeNbHO COCANHECHHBIC
PE3UCTOP U KATYIKa MHIYKTUBHOCTH,
MOAKJIFOUCHHBIE K TEHEPATOPY).
IIpu6ooums npumepsl TPUMEHEHUS

PCAKTHUBHBIX 3JICMCHTOB B LICITAX
Onepatop 340 000 "KomnaHus "TeH3op"
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MEPEMEHHOT0 TOKA.

Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH aMIUIUTYbl HAMIPSKEHUS
Ha PE3UCTOPE OT YaCTOTHI OAABAEMOTO
Ha BXOJI IIENU NTEPEMEHHOTO
HAIPSHKCHUS TTOCTOSTHHON aMIUTUTY/IbI.
Cmpoumbs rpaduk 3aBUCUMOCTH
aMIUTUTY/Ibl HAPSKEHUS HA PE3UCTOPE
OT YacTOTHI I01IaBAEMOI0 Ha BXO/I LIETIH
MIEPEMEHHOTO HAMPSKEHUS TOCTOSTHHOM
aAMIUTATYBI (C YI4ETOM aOCOJIFOTHBIX
MIOIPETHOCTEN U3MEPSAEMBIX
(bu3MUEeCKUX BETUYNH).

llpumensame nipaBUIIa MOCTPOEHUS
rpadKOB 3aBUCUMOCTEH (PHU3UIECKUX
BEJTUYHH JIPYT OT JIpyTa.

Hccnedosams 3aBUCUMOCTD aMILTUTY b
HaIpPsDKEHUS Ha PE3UCTOPE OT YaCTOTHI
110/1aBa€MOT0 Ha BXOJI IIeTIH
MIEPEMEHHOTO HAMPSHKEHUS TIOCTOSTHHOM
aAMIUTATYbl U UHMEPNPEeMUpo8ams

IOJIy4YCHHYIO 3aBUCUMOCTb.
Onepatop 340 000 "KomnaHus "TeH3op"
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2.4.1. Bseneunune
B DKCIIEPUMEHTAILHYIO

aKyCTHUKY (JICKIIHS)

1 MexaHuvecKre BOJIHBI, YCIOBUS
ux pacnpoctpanenus. [lonepeunsie
Y TIPOJ0JIbHBIE BOJIHEL. 1lepuon,
4acToTa, CKOPOCTh
pacupoCTpaHEHUs U JJIMHA BOJIHBI.
OtpaxeHue, nperomMiIeHue,
UHTEpPEpEeHLIMS U AUPpaKIUs
BOJIH. 3BYK KaK ME€XaHU4eCKas
BosHA. CKOPOCTH 3BYKA.
I'pomkocTs 3Byka. BeicoTa ToHa.

Ob6epronnl. TemOp 3ByKa

Onpedensims aKTUBHOE COITPOTHBIICHHE
KaTYIIKA WHIYKTHBHOCTH

(IO HU3KOYACTOTHOM 00acTH rpaduka)
Y UHAYKTUBHOCTH KaTYIIKH

(10 BBICOKOYACTOTHOM YacTu rpaduka).
Hcnonvzo6ams reHEPATOP HUZKOU
4acTOThI, OCUUIUIOrpad WU BOJIBTMETP
NEPEMEHHOTO HANPSKEHHUS.

Pewamy 3anaun Ha LIeTIH IEPEMEHHOTO
TOKa C PE3UCTOPAMH, KOHJIEHCATOPAMHU
U KaTyIIKaM{ WHIyKTUBHOCTH
Onepuposams NOHAMUAMU:
MeXaHU4ecKasl BOJIHa, MepUo,
4acTOTa, CKOPOCTh PaCIPOCTPAHEHHUS

U JIJTUHA BOJIHBI, OTPaXKEHUE,
npesioMiIeHue, uHTephepeHus

U Tudpakius BOJIHBI, 3BYK, CKOPOCTb,
IPOMKOCTb, BHICOTa TOHA, 00EPTOH

U TeMOp 3BYKa.

Ymemsb 0OBACHITH pa3uuue MEKIY
MOTIEPEYHBIMH U MTPOJOJIBbHBIMU

BOJIHAMU.
Onepatop 340 000 "KomnaHus "TeHzop" ———
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3name GopMyITBL, CBA3BIBAIOIINE
CKOPOCTb, IEPUOJ, YACTOTY U JJIUHY
BOJIHBI, TPOCTEUIITNE METO IbI
UCCJIeIOBAHUS 3BYKOBBIX CUTHAJIOB.
IIpusooums npumepst 3BYKOB pa3HOI
TPOMKOCTH, BEICOTBI TOHA U TeMOpa,
SIBJICHUW OTPaKCHUSI, TPEIIOMIICHHS,
uHTepPEpPeHINH U TUGPAKIIUUA BOTHBI.
Onpedensime Ha CIyX 3BYKH BBICOKHX
Y HU3KUX YaCTOT, TOHAJIbHBIC 3BYKHU
178113% 158

Pewamo 3aa4M O 3BYKOBBIX BOJIHAX

2.4.2. OcmumiorpamMma 1 [Tepuon, yactora, CKOPOCTh Onepupogams NOHAMUAMU. BBICOTA
Y CTIEKTP TJIACHBIX pacnpoCTpaHEHUs U JUIMHA BOJIHBL.  TOHA, 00OEPTOHBI, TEMOD 3BYyKa, CIIEKTP
3BYKOB (IIPAKTHKYM) CkopocTs 3ByKa. ' pOMKOCTB 3ByKa.  3ByKa, OCIHHJIJIOTpamMMa.
Bricora Tona. O6epronsl. TeMOp Ymems 00BACHATH, Kakasg UHPOpMaIus
3ByKa. CHeKTp 3ByKa COJIEP’KUTCS B OCLMIIOTpaMMe,

a Kakasl B CIIEKTpe, COOMpaTh
JKCINEPUMEHTAIIBHYIO YCTAaHOBKY.
IIpuooumys npumepsl IPUPOAHBIX
IPOLIECCOB M TEXHUYECKUX YCTPOUCTB,

KOTOpBI€ T€HEPUPYIOT TOHAIIbHBIE
Onepatop 340 000 "KomnaHus "TeHzop" ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA 08.11.24 09:33 (MSK) Ceptudukat 1F5FE732294474EDF5811DEZ§O6C6E4F
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop




3BYKH U ITYMbI, UX OCLIMJUIOPAMM

U CIIEKTPOB.

Ipumensime 111 NOTYYEHUS
OCLIJIJIOTPaMM U CIIEKTPOB 3BYKOB
NIEPCOHAIBHBIN KOMIIBIOTED

¢ MUKpO(OHOM WM cMapTHOH

C IPEAYCTaHOBJIEHHBIM ITPOrPAMMHBIM
o0ecreyeHneM.

Dopmynuposams TATIOTE3Y O XapaKTeEPE
OCHMJUIOTPaMM U CIIEKTPOB Pa3IUYHBIX
3BYKOB.

Hccnedosams ocMILIOIPaMMBI

Y CIIEKTPBI PA3JIMYHBIX ITTACHBIX
3BYKOB OJIU3KHX YaCTOT

U UHMepnpPemuposams TH
OCIUJUIOTPAMMBI U CIIEKTPBI.
Onpedensims TIO OCIAIUIOTPaMMaM

Y CIIEKTPaM aMIUTUTY Il 3BYKOBBIX
BOJIH, YaCTOTHI UX TOHOB U OOEPTOHOB,
OLICHUBATh A0COJIIOTHHIE

Y OTHOCUTEJbHBIE TOTPEITHOCTH

N3MCPCHHBIX (l)I/ISI/I‘-IeCKI/IX BCJIMYHUH.
Onepatop 340 000 "KomnaHus "TeH3op"
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2.5.1. Crosune MEXaHUYECKHUE

BOJIHBI (JICKITHS)

1 Crosiuas MexaHUYECKasl BOJIHA
KaK CymMMa JIByX BOJIH, O€TryIIux
B IIPOTHUBOIIOJIOKHBIX
HanpasieHusX. [lonepeunsie
Y TIPOJOJIBHBIE CTOSIYME BOJIHBI.
Ilepuon, yacToTa, CKOPOCTb
pacnpoCTpaHEHUs U IJIMHA CTOSYEH
BOJIHBL. ¥Y3JIbl U ITyYHOCTH.
BimsiHue rpaHun oqHOMEPHOM
cpeabl Ha POPMHUPOBAHUE CTOSTUUX
BOJIH. P€30HaTOpBI C OTKPBHITHIMU
Y 3aKpBITBIMU KOHIIAMH. Y CIIOBUS
00pa30BaHMsI CTOSTYUX 3BYKOBBIX
BOJIH B Pa3JIMYHBIX PE30HATOPAX.
OCHOBHOI1 TOH U 0OEPTOHBI

CTOSTYEN 3BYKOBOM BOJIHBI

Yemanasnusamo 63aumocesnzu
MEXK1y TPOMKOCTBIO 3ByKa U BUJIOM
OCHWJIJIOTPaMMBbI; MEXY BBICOTOM
TOHA (TeMOPOM 3BYyKa) U BUIOM
CIIEKTpa

Onepuposams nonsamuamu. CTosT4as
BOJIHA, Y3€JI U IIY4YHOCTh CTOSYEH
BOJIHBI, OCHOBHOM TOH U 0OEPTOH
CTOSIYEN 3BYKOBOM BOJIHBI.

Ymemob 0OBACHITH YCIOBUS

06p2130BaHI/I$I CTOAYHNX 3BYKOBBIX BOJIH

B PA3JIMYHBIX PE30HATOPAX, IPUHIIUII

JNEUCTBUS KAMEPTOHA.

3Hamb BUIBI TPAHUYHBIX YCIIOBH,
dbopmyily, CBSI3bIBAIOIIYIO YaCTOTHI
OCHOBHBIX TOHOB U O0E€PTOHOB

C JUIMHOM pe30HaTOpa U CKOPOCTHIO
3BYyKA.

IIpusooums npumepst 3BYKOBBIX
pE30HATOPOB.

Pewams ipocrenue 3agaun

0 CTOAYHNX 3BYKOBBIX BOJIHAX

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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2.5.2 MW3yueHue criekTpa
3ByKa JJMHEWHOTO
pe3oHaTopa

(IpakTUKyM)

1 OCHOBHOM TOH 1 00EPTOHBI

CTOSYEH 3BYKOBOW BOJIHBI

Onepuposams nousimusmMu: OCHOBHOU
TOH M OOEPTOHBI CTOSYEN BOJIHBI,
TeMOp 3ByKa, CIIEKTp 3BYKa.

Ymemwb 00BACHATD, Kakasi HHPOpMALIHS
COJIEPKUTCS CIEKTPE 3BYKOBOW BOJIHBI,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooumys npumepsvl TMHENHBIX
3BYKOBBIX PE€30HATOPOB.

Ipumename 11 IOJTy4EHUS 3BYKOB
CaMOJICJIbHBIN aKyCTUYECKUN PE30HATOP
(mMpoOUpKyY, YACTUYHO 3aMOTHEHHYIO
BOJIOM), a 17151 IOJIyYEeHUS CIEKTPOB
3BYKOB — II€PCOHAJIBHBIN KOMITBIOTED

¢ MUKPO(OHOM WK cMapTHOH

C PEAYCTaHOBJIEHHBIM MPOrPAMMHBIM
00ecreYeHUEM.

Dopmyauposams TUNIOTE3Y O XapaKTEPE
3aBUCUMOCTEN 4aCTOThI OCHOBHOI'O
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT JIJTMHBI PE30HATOPA.

Cmpoums nuHeapru30BaHHbIe TpaduKH

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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3aBHCHUMOCTEH 4aCTOTHI OCHOBHOTO
TOHA U TIEPBOT0 00EPTOHA 3BYKOBOI
BOJIHBI OT BBICOTBI BO3/YIIIHOTO CTOJI0A
B NPOOHUPKeE (C yueToM abCOTIOTHBIX
HOTPELIHOCTEN U3MEPSIEMBIX
(pU3UYECKUX BEJTUYMH).

Ipumenamo ipaBUIIa TOCTPOCHUS
rpauKoB 3aBUCUMOCTEN (PU3NUECKUX
BEJIMYUH APYT OT ApyTa.
Hccneoosams Tpaduk 3aBUCUMOCTEN
9acTOThl OCHOBHOTO TOHA U TIEPBOTO
00epToHa 3ByKOBOW BOJIHBI OT BBHICOTHI
BO3JIYIIIHOTO CTOJIOA B MPOOUpPKE

U UHMepnpemuposams 3TU rpaduKH.
Onpeodensamsb CKOPOCTh 3ByKa B BO3yXe
1o rpadukam 3aBUCUMOCTEH 4aCTOTHI
OCHOBHOTO TOHA M MEPBOT0 00EpTOHA
3BYKOBOM BOJIHBI OT BBICOTHI
BO3JIYIIIHOTO CTOJI0A B TPOOUPKE,
OLICHHMBATh A0COIOTHYIO

¥ OTHOCUTEIBHYIO TIOTPEITHOCTh

U3MEPEHHON (PU3MUECKON BETUINHBI
Onepatop 340 000 "KomnaHus "TeH3op"
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2.6.1.

N3mepenne nokasarens
IIPEJOMIICHUS
IIOCKONapasuIeIbHON

IJIACTUHBI (IPAKTUKYM )

1 JIyu cBeta. OTpakeHue cBeTa.
3aKOHBI OTPAKEHUS CBETA.
[Ipenomnenue cBeta. 3aKOHBI
npeaoMiIeHus cBeTa. AOCOJIIOTHBIN
MOKa3aTeNb MPEIOMIICHHUS.
OTHOCUTENBHBIHN MTOKA3aTENb

IMPCIIOMIICHUA

Onepupoeams noHAMuUAMU: Tyd CBETa,
OTpakeHHE CBETA, IPEIIOMIICHUE CBETA,
a0COJIFOTHBIM M OTHOCUTEIBHBIN
MoKa3aTeNb MPEJIOMIICHHUS.

Ymems popMyanpoBaTh 3aKOHBI
OTpaXEHHUS CBETA, 3aKOHBI
PEJIOMJIEHUS CBETA, COOUPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY.
IIpuooumys npumepsbl ONTUIECKUX
SBJICHU, B KOTOPBIX HAOIIOAAIOTCS
SIBIIGHUS OTPAKEHUS U TIPEIIOMIICHUS
CBeTa.

Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoumbs X011 Ty4dent

IpU TIPETIOMJICHUH CBETa

Ha MOBEPXHOCTH.

Hccneoosams N3MEHEHHE
HampaBJICHUs Jyya CBETa, aJarolIero
Ha OOKOBYIO MIOBEPXHOCTb
IUIOCKONapaJuIeIbHON TIACTUHBI,

B 3aBUCUMOCTH OT yI'Jla MaACHUSA

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

Onepatop 340 000 "KomnaHus "TeH3op"

08.11.24 09:33 (MSK) CepTudukat 1F5FE732294474EDF5811DEZ§O6C6E4F




2.6.2 VI3mepenwue mokasaress
MPETIOMIICHUS TIPU3MBI
10 MUHUMAJIBHOMY YTy
OTKJIOHEHHMS JTa3€PHOTO

ay4da (MpaKTUKYM)

1 [Ipenomnenue cBera. 3aKOHbBI
npeoMIIeHUs cBeTa. AOCOJIFOTHBIN
MOKa3aTelb MPEIOMIICHUSI.
OTHOCHUTENBHBIN MTOKA3aTENb
npenomienus. [Ipusma.

[Ipenomasromumi yroy npu3msl

U UHMEPNPemupo8ams TOJTy4CHHbIE
pEe3yJbTaTHhI.

Onpedensims IOKa3aTeNb MPEIOMIICHUS
MaTtepuralia MI0CKonapawieIbHOMU
MJIACTUHBI, OIICHUBATH A0COJIIOTHYIO

Y OTHOCUTEIBHYIO MTOTPEIIHOCTD
U3MEPEHHON (PU3UYECKON BETUIHHBI.
Hcnonvzosams Na3epHyIO YKa3Ky,
JIMHEUKY.

Pewamyw 3anaun Ha pesIoMIIEHUE CBETA
Onepuposamsb NOHAMUAMU:
MpEeIOMIICHUE CBETa, A0COTIOTHBIM

Y OTHOCUTEIBHBIN NOKa3aTEh
MPEIOMIICHHUS, TPETOMIISIOIINKN Yol
MPU3MBI.

Ymemwb paccuuThiBaTh MUHUMAJIBHBIN
YTOJl OTKJIOHEHUS Jy4a TPEYroJIbHOM
PaBHOCTOPOHHEN MPU3MOI, COOUPATH
AKCIIEPUMEHTAIILHYIO YCTaHOBKY.
1Ipusooums npumepvl ONTUIECKUX
pUOOPOB, B KOTOPBIX TPUMEHSFOTCS

MPECITOMIIAIOIINEC TPU3MBI.
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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Ipumenamo 3aKOHBI TPETOMIICHUS
CBeTa.

Cmpoums X011 Jy4eil B TPEYroJIbHOM
PaBHOCTOPOHHEH MPU3ME B CIIydae
IPOM3BOJIHHOTO HAPABICHUS A CHUS
Jdyda U B CIydae MUHUMAJIbHOTO yria
OTKJIOHEHHUSI JTyya.

Hccnedosams 3aBUCUMOCTB yriia
OTKJIOHEHUS JIy4a TPEYrOJIbHOM
PaBHOCTOPOHHEN MTPU3MOMN

OT HaIMpaBJICHUsI TAJAOIIEro JIyda

U UHmMepnpemuposamsy OTyIeHHBIC
pe3yJIbTaThl.

Onpedensime 1O TIOTY4YEHHOMY
3HaYEHUIO0 MUHIUMAIILHOTO YTJia
OTKJIOHEHHUSI JTy4da TPEyroJIbHON
PaBHOCTOPOHHEH MPU3MOI TIOKa3aTeIb
peoOMJICHUS] MaTepraa MpU3Mbl,
OLICHHMBATh A0COIOTHYIO

Y OTHOCUTENBHYIO TIOTPEITHOCTh
U3MEpPEHHOU (PU3nIecKom

BCJIIMYUHBI.

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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Hcnonvzosams npusMy, JIa3€pHYIO
YKa3Ky, TPAHCIIOPTHP.

Pewamy 3agaun 0 NpeoOMIICHUY JTydeil

B IIpU3Max

2.7.1. Tlpumenenwne r¢dexra 1 [TonHOE BHYTpEHHEE OTPAXKEHUE. Onepuposams noHAMUAMU: TIOTTHOE
MTOJTHOTO BHYTPEHHETO [IpenenpHBIN yTOJ MOTHOTO BHYTPECHHEE OTPAKEHUE, TPEISTbHBIN
OTpaXEHUS BHYTPEHHETO OTPaKCHUS yTOJI TIOJTHOTO BHYTPEHHETO
B U3MEPEHUAX (JISKIIHS) OTpaKEHUSI.

Ymems hopmynupoBaTh ycaoBue
BO3HUKHOBEHUS MTOJIHOTO BHYTPEHHETO
OTpaKEHUSI.

3namub HopmyiTy, CBSI3bIBAOILYIO YTOJ
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

¢ a0COJIFOTHBIMM TTOKA3aTEISIMU
IPEJIOMIIEHUS CPEI.

IIpusooums npumepvi TPUPOTHBIX
SBJICHUN U TEXHUYECKUX YCTPOMCTB,

B KOTOPBIX HAOIIOaeTCs
(mpuMeHsieTCs1) ABJICHUE MOJTHOTO
BHYTPEHHETO OTPaKCHHUSI.

Pewams 3anaun Ha NOJIHOE BHYTPEHHEE

OTpaKeHHE

Onepatop 340 000 "KomnaHus "TeHzop" ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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2.7.2. W3mepeHue noxkasarens
MPEIOMIICHUS TIPU3MBI
C TIOMOUIBIO
HaOJIoIeHUs yIiia
[IOJTHOTO BHYTPEHHETO
OTpakeHUs

(IpaKkTUKyM)

1 IlonHOE BHYTpEHHEE OTPaKEHUE.
[IpenenpHbIN yroJ NOJIHOTO

BHYTPEHHETO OTPAKECHUS

Onepupogams NOHAMUAMU:
TIPEJIOMJICHUE CBETa, A0COTIOTHBIN

Y OTHOCHUTEJIbHBIN ITOKA3aTEeINb
PEJIOMIIEHUS, TPETOMIIS IO yToJ
MIPU3MBI, IOJTHOE BHYTPEHHEE
OTPAKEHUE, MPEJIETbHBINA YTOJ MOJTHOTO
BHYTPEHHETO OTPAXKEHHUS.

Ymemw paccunThIBaTh YroJ HOJHOTO
BHYTPEHHETO OTpa)XKeHUsI, COOUpaTh
AKCIEPUMEHTAIIbHYIO YCTAaHOBKY.
IIpusooums npumepsbl ONTUIECKUX
pruOOPOB, B KOTOPHIX IPUMEHSIOTCS
MPETOMIISIFOLIUE TPU3MBI

Y UCIIOJIB3YETCS SBJICHUE TTOJIHOTO
BHYTPEHHETO OTPAXKCHHUSI.

Cmpoumbs X0 Jiyda B TPEYTOJIbHON
MPU3ME C YYETOM BO3MOKHOIO MTOJTHOTO
BHYTPEHHETO OTPAXKECHHUS JIyya.
llpumenams 3aKOHBI TPETOMIIEHUS
CBeTa.

Hccneoosams ycnoBus, Ipyu KOTOPBIX

MO>KHO Ha0JII01aTh MTOJTHOE BHYTPEHHEE
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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2.8.

[IpoBepka popmyiibl
TOHKOM JIUH3BI

C IIOMOIIBIO METOIA
rapaJiiakca,
MPUMEHEHHOTO

JUISL ONIPEAECTICHUS

1 CoOwupatomue 1unH3bl. ToHKas

JINH3Aa. (DOKYCHOG PaCCTOAHUC

1 OIITHYECKas CHJIa TOHKOM JIMH3bI.

3aBUCUMOCTH (POKYCHOTO
PAcCTOSIHUSI TOHKOM chepruecKoit

JIMH3bI OT €€ I'COMCTPHUHA

OTpa)K€HUE JIy4a, UAYLIEro
B TPEYTOJIbHON IIPU3ME

U UHMEPNPemupo8ams TOJTy4CHHbIE
pe3yNbTaThI.

Onpedensims OKa3aTelb MPEIOMIICHUS
MaTepuaa MpU3Mbl 10 U3MEPEHHBIM
napameTpam, Ipu KOTOPBIX HAYMHAET
HAO0JII01AThCS OJTHOE BHYTPEHHEE
OTpa)kK€HUe JIy4ya B IpU3Me, OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
MOTPENIHOCTh U3MEPEHHOM (pr3nyecKomn
BEJINYMHBI.

Hcnonvzosams ipu3My, J1a3epHYIO
YKa3Ky, JUHEUKY.

Pewams 3anaun 0 NOJTHOM BHYTPEHHEM
OTpPaXKEHUU JIy4eil B mpu3Max
Onepupoeams nowsmusmu.: JIAH3A,
TOHKas JINH3a, COOMparolas J1uH3a,
rJIaBHas ¥ MOOOYHAsi ONTHYECKAsl OCh,
doxyc, PoKycCHOE pacCTOsTHUE,
(oxanbHas MIOCKOCTb, ONTHYECKas

cuiia, rornepeIHoOC YBCINUCHUC,
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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HOJIOKCHHUS
M300paKeHUs

(IpakTUKyM)

¥ OTHOCHUTEJILHOTO ITOKa3aTeNs
npenomieHuss. Popmysa TOHKON
JIMH3bI. Y BEJIUUCHHUE, JaBACMOC

nuH30M. [Tapannakc

napa’suiakc.

Ymemb 0OBSCHATH CYIIHOCTh
napasurakca, 3almuchbiBaTh GopmyIy,
BBIPAXKAIOIIYIO 3aBUCHMOCTh
(OKYCHOIr'0 pacCTOSIHUSI TOHKOM
cheprueckoit TUH3bI OT €€ TEOMETPUHU
¥ OTHOCHUTEILHOTO MOKa3aTems
PEJIOMJICHUS, a TaKKe PopMyITy
TOHKOM JIMH3BI, COOUPATH
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
IIpusooumys npumepel mapaniakca,
OTNITHYECKHUX MPUOOPOB, B KOTOPBIX
IPUMEHSIOTCSI COOMpAIOIIe TUH3BI.
Ipumenamo HopMyty TOHKOM JTUH3BI.
Cmpoumbs X0l pa3TUYHBIX JTyUyen

B TOHKOW COOMPAFOIIEH JTNH3E.
Hccnedosamsb BOBMOKHOCTD
npuMeHeHus 3¢ ¢dekTa napauiakca
TUTS OTIPEJICIICHHUS TTOJIOKEHUS
U300pKEHUSI UICTOYHUKA CBETA

C MaJIoif CBETUMOCTHIO, TTOJTy4EHHOTO

C TIOMOIIIbIO COOUpArOIIEH JTUH3BI

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop
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2.9.

N3mepenue pokycHOro
paccTosTHUS
pacCenBarOIICH JTUH3bI

(IpakTUKyM)

2 PacceuBatomue TuH3bI.
Tonkas nuna3a. PoKycHOE
PacCTOSIHUE U ONITHUYECKAsl CHUJIA
TOHKOM JIUH3bL. DOpMys1a TOHKOU
JIVH3BI.
XoJ yqa, TpOIIEeAIIEro JIMH3Y
110/l POU3BOJIBHBIM YTJIOM

K €€ I'JITAaBHOUM ONTUYECKOM OCH.

U UHmMepnpemuposamsy MOJTy4YECHHbIE
pE3yIbTaTHI.

Onpeodensimeb HOKYCHOE pacCTOSHUC
cobuparoiei TMH3bl Ha OCHOBaHUU
PEe3yIbTATOB SKCIIEPUMEHTOB

10 HaOJIOJIEHUIO Mapaiakca
U300paKEHUS TOUEUYHOTO HCTOYHUKA
CBETa, OLICHUBATh A0COJIOTHYIO

¥ OTHOCUTEJIbHYIO TOTPEIIHOCTh
U3MEPEHHON PU3NUECKON BETUYUHBI.
Hcnonvzoeams coOMpAroOLLyIo JIUH3Y,
ONTHYECKYIO CKaMbIO.

Pewams 3a1aun Ha TOHKUE
coOuparoire JMH3bI

Onepuposams noHAMUAMU: JTAH3A,
TOHKAs TMH3a, pacCerBaroIIas JNH3a,
MHUMBIN UCTOYHUK CBETa, MHUMOE
n300pakeHue.

Ymempw 3anuceiBaTh GOpMyITy TOHKOM
JIMH3BI IS Cydas pacCeUuBarOIIEH
JIMH3BI, COOMPATH IKCIIEPUMEHTATBHYIO

YCTAHOBKY, I10JIY4aTb ,HGfICTBPITeJILHOG
Onepatop 340 000 "KomnaHus "TeHzop" ———

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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[TocTpoenune n300paKeHU TOUKHU
U OTpe3Ka NpsiMOi B COOMPAIOIITUX
Y PaCCEHBAIOIINX JIMH3AX

U UX CUCTEMAX

M300paKEHHE B PACCEUBAIOIIEH JIMH3E
IyTEM CO3/IaHHSI C IOMOIIBIO
coOuparoiet TMH3bI MHUMOTO
VCTOYHUKA JIJI1 PACCEUBAIOIICH JINH3BI.
IIpusooums npumepsi ONTUIECKUX
pUOOPOB, B KOTOPHIX MPUMEHSIOTCS
paccenBarOIIMeE JUH3bI U CUCTEMBI JINH3.
Ipumernsams HopmMyTy TOHKOU JTUH3BI
Clly4as pacCeuBarONICH JIMH3BI.
Cmpoumbs X0l pa3IUYHbIX JTy4Yen

B TOHKOM PacCEHBAIOLLIEH JINH3E,
M300paXeHUEe TOYKU U OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMaX.

Hccneoosams xon nmyuen

Yyepe3 paccerBaIOIIyIO JIUH3Y,

a TaKXK€ B CUCTEME, COCTOSIICH

U3 coOuparoiei U paccenBaromiei JInH3
IpU UX PA3TMYHOM B3aUMHOM
PACIIONIOKEHUY U UHMEPNPEMUPO8ams
MOJTyYEHHbIE PE3YIIbTaTHI.

Onpeodensimob HOKYCHOE PACCTOSTHUE
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
LLIKOJIA N2 130 BOPOLLUMJIOBCKOIO PAOHA BOJITOIPALIA", YepHeHko
Onbra HukonaesHa, AnpekTop

08.11.24 09:33 (MSK) CepTudukat 1F5FE732294474EDF5811DE§IZO6C6E4F




2.10 Omnpenenenue NJIUHBI
BOJIHBI JIA3€PHOTO
U3IIyYEeHHS C TTIOMOIIBIO
cxeMsl FOHTa

(IpakTUKyM)

2 WNurepdepennus crera.
KorepeHTHBIC HCTOUYHUKH.
Vcnosus HaOJIIOIeHUS
MaKCUMYMOB 1 MUHUMYMOB

B MHTEPPEPEHIIMOHHON KapTUHE

OT IBYX KOI'CPpCHTHBIX NCTOYHHKOB.

paccenBarolIei JIMH3bI HA OCHOBAaHUH
PE3yNIBTAaTOB SKCIIEPUMEHTOB T10:

1) HaOIIOICHUTO ICHCTBUTEIILHOTO
U300paKEHU, JaBAEMOIO
paccenBaroIeil TUH301;

2) HAOJIFOICHUIO PACXOSIIETOCS
CBETOBOI'O ITyYKa, 00pa30BaHHOTO
paccenBarolIeil TMH30M; OLICHUBATh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYeCcKon
BEJTUYHHBI.

Hcnonvzoeams cOOMPAIONIYIO

Y paCcCEUBAIONIYIO JIUH3Y, ONTUYECKYIO
CKaMblO.

Pewams 3a1aun Ha TOHKUE
paccenBaroNIfe JTUH3bI

Onepuposams NOHAMUAMU:
uHTepdepeniys, naTepepeHIIMOHHAS
KapTUHA, KOTE€PEHTHBIC HCTOYHUKH,
uHTEepPEPECHIIMOHHAS CXeMa, CXemMa
IOmra.

Ymemw 3anuceiBaTh YCIIOBUA
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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[IprmMepsbl KJIacCUYECKUX

UHTEP(HEPEHIIMOHHBIX CXEM

HAOJIIOICHUS] MAaKCHUMYMOB

Y MUHUMYMOB B UHTEp()EPEHIIMOHHON
KapTHHE OT JIBYX KOI€pEHTHBIX
UCTOYHHKOB, COOMPATh
JKCIIEPUMEHTAJIBHYIO YCTaHOBKY.
IIpuooumys npumepsl TPUPOTHBIX
SBJICHUN U TEXHUYECKHUX YCTPOMCTB,
B KOTOPBIX HaOIIOgaeTCs
(mpuMeHseTCs) SIBJICHUE
UHTEPPEPEHLINH.

IIpumensime ycinoBus HaOMIOACHUS
MaKCUMYMOB U MUHUMYMOB

B MHTEPPEPEHLIMOHHON KapTUHE.
Cmpoums X0J1 «JIy4eil» U MOKa3bIBATh
Ha HEW Pa3HOCTh X0OJa

B MHTEpPepeHronnon cxeme fOura.
Dopmyaupoeams TUNIOTE3Y O BUJIE
UHTEep(HEePEHIIMOHHON KapTUHBI

IIPU PA3IMYHBIX T€OMETPUYECKUX
napamerpax cxemsl FOHra.
Hccnedosams uHTEPHEPEHIIUOHHYIO
KapTHHY NPU HAOIIOJCHUH

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO

MYHULIMNAJIbHOE OBLLIEOEPA3OBATE/IbHOE Y4PEXXAIEHME "CPEAAHASA
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UHTEP(EPEHIINH C TTOMOIIBIO CXEMBbI
Onra u unmepnpemuposams
MOJIyYCHHBIE PE3YJIbTATHI.

Onpeoensams NJIMHY BOJTHBI CBETA

0 pe3yibTaTaM HabJtoIeHUS
UHTEP(HEePEHIIMOHHON KapTUHBI

¢ noMo1pto cxembl KOHra, onieHuBaTh
a0COJIIOTHYIO U OTHOCUTEIIbHYIO
NOTPEIIHOCTh U3MEPEHHON (PU3nUYecKon
BEJIMYMHBI.

Hcnonv3o6ams na3epHyIo yKa3Ky,
PYJIETKY, a Takxke QoJibry, OyJaBKu

U HUTKY JJ1s1 peanu3anuu cxembl FOHTa.

Pewams 3anaumn Ha IByXBOJIHOBYIO

uHTEPPEPEHITUIO
Hroro mo pazaemy 19
Paznen 3. KBanToBas pusuka.
3.1. W3ydenwme cnekTpa 1 Judpakuus csera. Onepuposams NOHAMUAMU:

CBETA Pa3IUYHBIX JudpakunonHas pemerka. nudpakiys, mudpakiruoHHasl pelieTka,
HMCTOYHHUKOB VY caoBue HaOMIOCHUS TIIaBHBIX ($OTOH, YPOBEHb SHEPTUU aTOMa,
C TIOMOIIBIO MaKCHUMYMOB TIpH TaJICHUU U3ITy4YeHUE U TIoTJIomenne Gporona,
IUPPaKIIMOHHON MOHOXPOMAaTHUYECKOTO CBETa CHEKTp MU3ITy4eHHsI, CIEKTPOCKOTI.

peueTku (MPaKTUKYM ) ~ Ha audpakIdOHHYIO PEIIETKY.  Vuemb 3aTUCHIBaRb. e HOBBS konmanms "Tenzop'

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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N3nyyenne u nornomeHue HaAOJI0ICHUS TIaBHBIX AUPPAKITHOHHBIX

(OTOHOB MpH MEepexoie aToMa MaKCUMYMOB IIpH MMaICHUU

C OJIHOTO YPOBHSI SHEPTUHU MOHOXPOMATHYECKOTO CBETA

Ha Ipyroi. Buasl criekTpos. Ha TUGPAKIIUOHHYIO PEUIETKY, YCIOBUS
CrnekTpockor U3ITyYEHHUs] U MOTJIONICHUS (JOTOHOB

IIpU MIEPEX0/ie aTOMa C OJJHOTO YPOBHS
SHEPrUM Ha APYroM, coouparth
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY.
I1Ipugooums npumepsvl TMHERIATHIX,
MOJIOCATBIX U CIUIONTHBIX CIIEKTPOB
U3ITy4YeHUS], TEXHUYECKUX YCTPOUCTB,
B KOTOPBIX MPUMEHSIOTCS U3ITyUCHHUS
C Pa3NTUYHBIMHU BHIaMU CIIEKTPOB.
Ipumenamo ycnoBusi HAOMIOACHUS
TJIaBHBIX TH(PPAKITHOHHBIX
MaKCUMYMOB TIpH TIaJICHUU
MOHOXPOMAaTHYECKOTO CBETa

Ha MU (PPaKIIMOHHYIO PEIIETKY.
Cmpoums X0 «IJTy4en»

IPU UX HOPMAJILHOM MaICHUH

Ha TU(PaKIMOHHYIO PEIIETKY

Y TIOKa3bIBaTh HA HEW PA3HOCTh XO/4.

@Op My ﬂup OgambOnreI[/)Ial;Io(p)gEOg Oé)"lgl\lll/ll'&gﬂ "TeHsop" ——

[IOKYMEHT MOATMUCAH 3EKTPOHHOI MNOANUCHIO
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CHEKTPOB U3JTyYEHHUsI UCTOUHUKOB CBETa
pPa3HOU IPUPOBI.

Hccneoosams ONTUYECKHUE CTIEKTPbI
U3JIy4EHUS UCTOYHUKOB CBETA Pa3HOM
IPUPOABL U UHMEPNPEMUPOBAMb
MOJTYYEHHBIE PE3YIIbTATHI.
Onpeodensms NJIMHBI BOJTH U3Ty4YCHUS
Pa3IMYHBIX UCTOYHUKOB

0 pe3yJbTaTaM HaOII0ACHUS
Tu(GPaKIMOHHON KapTUHBI,

JaBaeMoM TU(PPaKIIMOHHON PEIIeTKOM,
OIICHUBATH A0COJIOTHYIO

Y OTHOCUTEJIBHYIO MOTPEITHOCTh
U3MEpPEHHOH (PU3UUECKOM

BEJINYMHBI.

Hcnonvzosame TUPpakiuOHHYIO
pemieTky, (poHaphb ¢ JaMmoi
HaKaJIMBaHMs, CBETOMOIHBIN (POHAPB,
ra3opa3psaaHylo JaMity, 1uadparmy,
MEPHYIO JICHTY.

Pewamys 3a1aun 0 maJiIcHUN CBETa

Pa3INIHOIO CIICKTPAJIBLHOI'O COCTaBa

Ha ﬂH@PaKHHOH}Qe}%R%H&%EB( Xomnawa "TeHsop" ——
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3.2.

HUccnenoBanue
3aBHCHUMOCTH
MHTEHCHUBHOCTH
CBEUEHHS CBETOAHOIA
OT CHUJIBI MPOTEKAIOIIETO
Yyepes3 Hero Toka

(IpaKkTUKyM)

2 CBeTomo1, ”THTCHCUBHOCTD

u3iy4yeHusi, POTOH, JIEKTPOH

Onepuposams nousamusamu: CBETOAUO,
p-N-Tiepexo/1, ANEKTPOH, IbIpKa, (POTOH,
WHTEHCUBHOCTH U3ITy4CHHUS.

Ymemsb 0OOBACHATH B yIPOIIICHHOM BHUJIC
IMPUHITUI ICUCTBUS CBETOAMO/IA,
coOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY.

I1Ipugooums npumepsvl IPUMEHEHUS
CBETOAMOIOB B OBITY M B TCXHHKE.
Dopmynuposams TUTIOTE3Y O XapaKTepe
3aBUCUMOCTH MHTEHCUBHOCTH
U3ITyYCHHS CBETOINOA OT CHIIBI
MIPOTEKAIOIIETO Yepe3 Hero TOKa.
Hccnedosams 3aBUCUMOCTh
WHTEHCUBHOCTH M3JTYyUEHUS CBETOINOAA
OT CHJIBI POTEKAIOIIETO Yepe3 HErO
TOKA U UHMEPNPemUpo8ams
TIOJTYYCHHBIC PE3YJIbTATHI.

Cmpoums rpaduK 3aBUCUMOCTH
WHTEHCUBHOCTH M3JTyYEHHUs CBETOIMO/A
OT CHJIBI POTEKAIOIIETO YePe3 HETO

TOKa (C y4eTOM a0COFOTHBIX
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3.3.

Hab6mronenue
n30UpaTEIbHOCTH
BHYTPEHHETO
doTorddexra k qrHE
BOJTHBI CBETa

(IpaKkTUKyM)

2 CBeTo1o1, MTHTEHCUBHOCTD
U3ITy4eHusi, POTOH, IEKTPOH.
DHeprusi 1 UMIyJIsC (HOTOHA.
doTo3dhexT. 3aKoHbI
dboToaddexra. YpaBHeHHE
OitHmTeitHa 1 Gororddekra.

«Kpacnas rpanuna» poroaddexra

IOTPELIHOCTEN U3MEPSIEMBIX
(U3UYECKUX BETUYHH).

IIpumensimo IpaBUiIa HOCTPOECHUS
rpaduKoB 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH JPYT OT JIpyra.

Onpedensimeb XapaKkTep 3aBUCUMOCTH
MHTEHCUBHOCTH U3JIy4Y€HUsI CBETOUOIA
OT CHJIBI POTEKAIOILIETO YEPE3 HETO
TOKaA.

Hcnonvzoeams CBETOANOM, TIOKCMET]
(u1 cMapThOH C TaTYNKOM
OCBELIEHHOCTH), JJA0OPATOPHBINA OJI0K
nuTaHus (WM UCTOYHHUK TTOCTOSTHHOTO
HaANPSDKEHUS, Pe0CTaT U MyJIbTUMET))
Onepuposams nOHAMUAMU. CBETOIUO,
p-N-Tiepexo/1, JIEKTPOH, JIbIpKa, (POTOH,
UHTEHCUBHOCTh U3TyUYCHHUS,
dboTorhPexT (BHEITHHI U BHYTPEHHHUI ),
(bOTOTOK, «KpacHasi TPaHUIIA»
dboTorddexra.

Ymemb 0OBSACHATD B YIIPOILIEHHOM BU/JIE

IIPUHLIAII JEHCTBUSA CBETOAMOAA,
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dbopmyIupoBaTh 3aKOHBI GoTOIPdeKTa,
3alUChIBaTh ypaBHEHHE DUHIITEHA
st potorddexra u hopmyy

IS «KpacHOM rpanuiib potodddexra,
coOupaTh IKCIEPUMEHTAIIBHYIO
YCTaHOBKY.

IIpusooums npumepsi IPUMEHEHUS
CBETOJIMOJIOB B OBITY U B TEXHUKE.
llpumenamso 3axoubl potorddekra,
ypaBHEHHE DUHILITEHHA

st oroaddexra, popmyiny

JUISL «KpacHOM rpanuilsy hoTodddexra.
Dopmynuposams TUTIOTEZY

00 yCJIOBUSIX BOBHUKHOBEHUS
BHYTpeHHETO GoTorddexTa

IIPY MaJICHUY HA CBETOJINO CBETOBBIX
BOJIH Pa3HOM JIJINHBL.

Hccneoosams siBieHrE BOSHUKHOBEHHSI
($oTOTOKA B OCBEIIAEMOM CBETOIUO/IE,
W3Y4YUB 3aBUCUMOCTB CHIIBI (POTOTOKA

B OCBEII[aEMOM CBETOJINO/IC

OT HAIIPpsKCHUSA Ha APYTOM CBECTOJHOAC,
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Hroro o pasgemny
OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

34

BBITIOJIHAIOIIEM POJIb UCTOYHUKA CBETa
U UHmMepnpemupoeamsy MOJTy4YECHHbIE
pe3yNbTaThI.

Onpeodensams yCIOBUE BOSHUKHOBEHUS
(oTOTOKA B OCBEIIAEMOM CBETOINO]IE
(TOK BO3HHMKAET TOJIBKO IIPU OCBEIICHUU
€ro CBETOJMOJOM C JJIUHOM BOJIHBEI,
MEHBIIIEN WIK PaBHOU JUIMHE BOJIHBI,

Ha KOTOPYIO PaCCUUTAH OCBEIIAEMBIIT
CBETOJHON).

Hcnonv3o6amsb CBETOANOIbBI PA3HBIX
I[BETOB (KpacHbBIC, 3€JICHBIC U CUHHUE),
71a060paTOPHBIN OJIOK MUTAHUS,
MYJIBTUMETP.

Pewams 3anaun Ha poTodrPdext
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