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1.INIOACHUTEJIbBHASA 3AIITUCKA
Metoanueckue yka3aHHMs IO BBIOJHEHUIO J1a0OPATOPHBIM (MPAKTHYECKUM) 3aHATHSIM O y4eOHOU

muciuminHe «®u3nKay) TMpeaHa3HaueHbl Uisi CcTyAeHTOB crenuainbHocTH 09.02.07 MudopmanmoHHBIE
CHCTEMBI U IIPOTPaMMHUPOBAHHUE, COCTABJICHBI B COOTBETCTBHUH C paboueli mporpaMMoil JUCITUTUTHHBI « DU3HKAY

Y HaIlpaBJIEHbI Ha IOCTH)KCHUE CTYICHTAMHU CIIEAYIOIINX 1eTIeH:

- OCBOEHHME 3HAHHUU O (yHIAMEHTAJIbHbIX (U3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIIUX B OCHOBE
COBPEMEHHOW (U3MYECKON KapTHHBI MUpPa; HauOojee BaXKHBIX OTKPBITHAX B 00JacTH (PU3UKHU, OKA3aBIIMX
oIpeessolIee BIUSHUE HAa Pa3BUTHE TEXHUKU M TEXHOJIOTHUH; METOJaX HAyYHOTO IMO3HAHUS IIPUPO/IBI;

- OBJIAZICHHE YMEHUSMM IPOBOJUTH HAOJIIOJEHMS, IUIAHUPOBATh U BBIINOJHATH SKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE€3bl U CTPOUTH MOJEIU; MPUMEHATh MOJIYUYEHHbIE 3HAHUS MO (U3MKE ISl OOBACHEHUS
pa3zHOO0pa3HbIX

(bu3nyecKux SBJICHUM M CBOWCTB BEILECTB; MPAKTUYECKOTO HCIOIb30BaHUS (U3UYECKUX 3HAHUM;
OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(OpMaLuy;

- pa3BUTHE [103HABATEIbHBIX UHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce
pUOOpEeTEeHUs 3HAaHUM 10 (PU3UKE C UCTIOIB30BAHUEM PA3IMYHBIX MCTOYHMKOB MH(OPMAIIMHM U COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHU;

- BOCIIUTaHHE YOEKICHHOCTH B BO3MOYKHOCTH II03HaHMS 3aKOHOB HIPUPOABI M HCIOJIb30BAHUS
JOCTHKEHUM (U3UKM Ha Oyaro pa3BUTHS YEIOBEUYECKOW LMBHINM3ALMU; HEOOXOAMMOCTH COTPYAHUYECTBA B
mpouecce

COBMECTHOT'O BBIIIOJIHEHUS 33/1a4, YBAXKUTEIbHOTO OTHOIIEHNS K MHEHHUIO ONIIIOHEHTA IPH 00CYKIEHUN
pobJeM eCTECTBEHHOHAYYHOI'O COJEPKAHUS; TOTOBHOCTU K MOPAJIbHO-3TUYECKON OLEHKE HMCIIOJIb30BaHMA
Hay4YHBIX JOCTHKEHU, 4yBCTBAa OTBETCTBEHHOCTH 3a 3alUTYy OKPY’KaIOLIEH Cpebl;

- MCII0JIb30BaHUE MPUOOPETEHHBIX 3HAHUI M YMEHUH 111 peIIeHus IPAKTUYECKHX 3a/1a4 [TOBCETHEBHOM
XKU3HU, oOecriedeHnst 0€30MacHOCTH COOCTBEHHOM KM3HU, PAallMOHAIIBHOTO IMPUPOJIONOIb30BAaHUS U OXPaHbl
OKpYyXarolled cpeabl U BO3MOXHOCTSAMHU IPUMEHEHMs 3HAHUM IPU PELICHMH 3a/ad, BO3ZHUKAIOLUX B
nocienyromen mpoPecCuoOHATBHON e TETbHOCTH.

Mertoandeckre yka3zaHHs SBISIOTCS YacThl0 Y4eOHO-METOAMYECKOro KOMILIEKCa M0 JUCHMIUIMHE
«Du3nKa» U coepKaT 3aJJaHus, METOAUKH PELIeHHsI TOCTABJICHHBIX 3a/]a4, IepeuyeHb HEOOXOAUMBIX (POpMYII.
B pesysbrare BHIIOIHEHUS TOJTHOTO 00beMa 1abopaTOPHBIX (MPAKTHYECKUX) PA0OT CTYACHT JI0JIKEH YMeTh:

e  c(hopMUPOBAaHHOCTbH NPECTABICHUIN O POJIM U MeCTe (PU3UKH B COBPEMEHHON HAY4YHOU KapTHHE

MUpa; MOHUMaHHE (PU3NYECKOM CYIIHOCTH HaOIroAaeMblx BO BceneHHOW sBIeHUH; NMOHMMaHUE POJIU

¢u3uku B (QOPMHPOBAHMU KPYrozopa M (PYHKUMOHAIBHOM TPAMOTHOCTH YEJIOBEKa [UIi peIICHUs

MPAKTUUECKUX 3ajay;

® BJaJICHHE OCHOBOIOJATAOIMKUMU (PU3MUECKUMH MOHSATUSAMHU, 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U

TEOPHSIMU; YBEPEHHOE UCIIONb30BaHUE (PU3NUECKON TEPMUHOIOTHHN U CUMBOJIMKH;

® BIAJCHHE OCHOBHBIMM METOAAMH HAy4YHOTO IIO3HAHMSA, MCIIOJIB3YEMBIMH B (hU3MKe:

Ha0JII0/IeHUE, ONTUCaHKe, U3MEPEHUE SKCIIEPUMEHT;

e yMmeHue oOpabaTeiBaThb pe3yJbTaThl HW3MEpPEHUI, OOHAPYKMBAaTh 3aBHUCUMOCTb MEXKIY

(GU3nUIEeCKUMU BeTMIUHAMHE, OOBSICHATD TIOTYYESHHBIEC PE3YJIbTAThl U JIENIaTh BHIBOJIBL,

e copMHPOBaHHOCTh YMEHHS pemaTh (PU3NIECKHe 3aauu;
e CcpOopMHPOBAaHHOCTh YMEHHUS TNPHUMEHATH IIOJyUYeHHBIE 3HAHUS [UIS OOBSICHEHHS YCIOBHUS

NpoTEeKaHUs (U3NYECKUX SIBICHUH B IPUPOJIE, B MPO(HEeCCHOHAIBHON cdepe U s MPaKTHUECKUX pPelIeHUH

B IIOBCEIHEBHOM KU3HHU;

e cpopMHPOBAaHHOCTh COOCTBEHHOH MMO3WIMK IO OTHOHICHHIO K (u3muecKoi MH(POpManuu,

MI0JTy4aeMOM U3 pa3IUYHbIX HCTOUYHUKOB..

[Tpu npoBeneHuM 1a0OPAaTOPHBIX (MPAKTUUECKUX) PAOOT MPUMEHSIOTCS CIIEAYIONIME TEXHOJOTHH U METOJbI
00yueHus:



JlaGopaTopHoe 3aHATHE-ITO WCCICIOBAHWE, 3aKPEIUICHHE TEOPETUYECKUX 3HAHWW, TPOBEPKAa Ha OIBITE
HOJIOKEHUH TEOPHUH.
IIpakTHyeckoe 3aHATHE-3TO paboTa IO MONYYECHUIO M 3aKPEIICHUI0 YMEHUN W HAaBBIKOB, MPEIIOJaraonias
Oosee y3kue 1esnu. OCHOBHOH LIEIbIO MPAKTHUECKONW PabOThI SBISETCA:
- [lonyuenne mpakTHYECKUX YMEHHIA U HABBIKOB IO (PH3HMKE B COOTBETCTBUH C TOCYIAPCTBEHHBIM CTAHAAPTOM
Breimonnenue nabopaTopHoi (TpakTUyecKoil) paboThl BKIIIOUaeT B ceOs: MOATOTOBKY K JabOpaTopHOMY
3aHSTHIO, TPOBEACHNE SKCIIEPUMEHTA U 00padOTKY SKCIIEPUMEHTAIFHOTO MaTepraia ¢ opopMIeHHEM OTYETa.
[Tepen HavazoMm pabOTHI CTYJEHT OTBEYAET HA PsAJ BONPOCOB, KACAIOIIMXCS €€ BBINOJIHEHUS, U IOJIy4yaeT
paspelieHrne pyKOBOAUTEIS 3aHATHI MPUCTYNUTH K TIPOBEICHHUIO SKCIIEPUMEHTA.

[locne oxkoHYaHMS SKCIEPUMEHTA KaXKAbIH CTYJEHT CaMOCTOSTENILHO J0JKEH 00padoTaTh JaHHbIE OIBITOB U

MOATOTOBUTH OTUET IO MPOCIAHHON padoTe.

B coorBercTBUM € y4eOHBIM IUIAHOM IPOrpaMMbl HOJATOTOBKM CHELMAJIMCTOB CPEIHEro 3BEHa I10

cneruanbHocT 09.02.07 MHpopMalmoHHbIE CUCTEMBI M IPOTPAMMHUPOBAHKE
u paboueil mporpaMMoil Ha nmpakTuueckue (JlabopatopHbie) paboOThl MO JUCHUIUIMHE «PU3NKa» O0TBOIUTCA 38
9acoB

2. MIEPEYEHb TIPAKTUYECKHX U JABOPATOPHBIX 3AHSITHM
(BBINMCKA U3 pado4eil MPOrpaMMmbl)

Ne i/ Ha3panune npakTu4eckoii padoTsl Kox-Bo
(Yka3zaTh pazjien NporpaMmmsbl, €CJIM 3TO HEOOX0AUMO) 4yacos

1. JlaGopaTopHoe 3ansaTHe Ne 1 M3yyeHne 0IHOTO U3 U30MPOLIECCOB 2

2. JlabopaTropHoe 3ansitue Ne2 Onpeodenenue enarxcnocmu 6030yxa 2

3. JlaboparopHoe 3ansaTue Ne3. Onpedenenue 31eKmpuieckoil emMKocmu 2

KOHOeHCcamopoe

4. JlaboparopHoe 3ausatTue Ned Onpeodenenue mepmuueckozo Koygpguuyuenma 2
CONPOMUGIEHUA MeOU.

5. Jlabopatopnoe 3ansitue N5 Uzmepenue 3/]C u énympennezo 2
CONPOMUGIEHUA UCHOYHUKA MOKA.

6. JlaboparopHoe 3ausaiTue Ne6 H3zyuenue 3aKoH06 nocnedoeamenibHozo u 2
napanienvbHozo0 coeOuHEeHUl NPOBOOHUKOS.

7. JlaGopatopHoe 3ansitue Ne7 H3zyuenue saenenusn 31eKmpomMacHuUmHou 2
UHOYKYUU

8. JlabopaTtopHnoe 3ansitue Ne§ H3zyuenue pabomur mpancgopmamopa 2

9. JlaGopatopHoe 3ansitue N¢9 Onpedenenue nokazamensn npenomieHus 2
cmekna

10. JlabopaTropHoe 3ansaTe Nel() OnpenesieHue JJIMHBI CBETOBOM BOJIHBI C 2
MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

11. JlaGoparopnoe 3ansaTue Nell. M3yuenue kapThl 3Be31HOTO HeOa 2

12. Ilpakmuueckoe 3ad0anue Ne 1 2
Pewenue 3a0au ¢ npogheccuonanvroii HAnPAGAEHHOCMBIO

13. Ilpakmuueckoe 3a0anue Ne 2 2
Pewenue 3a0au ¢ npogheccuonanvroii HANPAGIEHHOCHIbIO

14. Ilpakmuueckoe 3a0anue Ne 3 2
Pewenue 3a0au ¢ npogheccuonanvroii HanPaeIEHHOCHMbIO




15. Ilpakmuueckoe 3a0anue Ne 4 2
Pewenue 3a0au ¢ npogheccuonanvhoii HanPaeIEHHOCHbIO

16. Ilpakmuueckoe 3a0anue Ne 5 2
Pewenue 3a0au ¢ npogheccuonanvroii HANPAGIEHHOCHIbIO

17. Ilpakmuueckoe 3adanue Ne 6 2
Pewenue 3a0au ¢ npogheccuonanvhoil HAnPAGIEHHOCHbIO

18. Ilpakmuueckoe 3a0anue Ne 7 2
Pewenue 3a0au ¢ npogheccuonanvroii HARPAGIEHHOCHIbIO

19. Ilpakmuueckoe 3a0anue Ne 8 2
Pewenue 3a0au ¢ npogheccuonanvhoit HanPaA6IEHHOCMbIO

HToro npakruyeckux 3aHATHI 38

3. COJJEPKAHME JIABOPATOPHBIX 3AHSATHIA
JlaGoparopHoe 3ansitue Nel
«3yyeHue 0HOTO U3 U30MPOIECCOBN»

Hean padoThl. DKCIEpUMEHTAJIbHAS POBEPKA ra30BbIX 3aKOHOB.

O6opynoBanue. CTEKISIHHBIA MHJIMHIP BbicoTOM 50 cM, cTekissHHas TpyOka mamuHoi 50-60 cm, 3akpbiTas ¢
OJIHOTO KOHIIA, CTaKaH, IUIACTUJIMH, TEPMOMETp, JIMHEHKA, OapoMeTp-aHepous (OJUH Ha KJacc), IITAaTUB C
JIATKOM, X0JI0JHAs U ropsivasi BOJa.

Onucanue paboThI.
OmneITHas npoBepka 3akoHa boinsg — Mapuorra.

B nununap ¢ BoJoi 0nmycKaroT OTKPBITHIM KOHLIOM BHU3 TPYOKY (cM. pucyHoK 1.). Ecniu ypoBeHb BO/bI B TpyOKe
HaXOJUTCsl HUXKE YPOBHSA BOJBI B cocyjie Ha h, To gaBneHue Bo3ayxa B TpyOKe paBHO CyMMe aTMOC(EpHOro u
THJIPOCTATUYECKOTO JJaBIICHUs CTOI0a BO/IBI BEICOTOM h. [y ynipoIeHus pac4eToB MOKHO H3MEPSTh AaBICHHE
B MIJUIMMETpax pTyTHOro crosiba. Torna, ¢ yueToM TOro, 4To INIOTHOCTh BOJIBI B 13,6 pa3 MeHbIlIe INIOTHOCTH
PTYTH, IJIs BO3yXa B TpyOKe MO>kHO 3armucaTh p=H+h/13,6 rne H — atmMocdepHoe naBneHne B MHJUIUMETPax
PTYyTHOrO cT0J10a, h — pa3HOCTh ypOBHEN BOJbI B LWIIMHAPE U TpyOKe, U3MEpeHHas B MUIUMeTpax. B TpyOke
3aKJIIOYE€HA IIOCTOSIHHAs Macca BO3[yXa, KOTOPbII MOXXHO CUUTaThb HAXOASAIIMMCA NpPU IOCTOSHHOU
(xoMHaTHOI) Temmneparype. O0beM U JaBlieHHE BO3AyXa, 3aKII0UEHHOT0 B TPYOKe, MOXKHO U3MEHATh, U3MEHSS
IyOuHy norpykeHus Tpyoku. O0bpem Bo3ayxa B TpyOke V =1S, rae | — mmna cronba Bo3myxa; S — rionaib
ceueHus TpyOku. [IockonbKy IMioIIa s MONEPEeYHOro cedeHus: TpyOKH MOCTOSIHHA, JUIMHA CTOoI0a BO31yXa B
TpyOKe NnponopuroHanbHa 00beMy Bo3ayxa. [loaTomy uist mpoBepku 3akoHa boitng — MapuoT-Ta 10CTaTOYHO
MPOBEPHUTH CTIpaBeNIMBOCTh paBeHcTBa: (H+h/13,6)I=cons

HOPAIOK BBIIIOJTHEHUS PABOTHBI

1. Cobepute yCTaHOBKY (CM. PUCYHOK 1.).



2. U3mepbTre 6apoMeTpoM aTMOC(hEpHOE JaBICHHE B MM PT. CT.
3. Ilorpy>as B Boy TpyOKy OTKpPBITHIM KOHIIOM BHU3, H3MepbTe h
(IOBTOpHUTE OMBIT HE MEHEE TPEX pa3).

5. Pe3ynbpTaThl H3MEPEHUI U BHIYUCICHHUH 3aHECUTE B TaOJIUILY.

Ne onbiTa H h |/ | c=(H+h/13,6)1

MM pPT. CT. MM |CM

6. 3anuIuTe BHIBOA: YTO BBl U3MEPUIIN M KAKOH MOITYYHIIN PE3YJIbTaT.

Hror padorsl. Tabnnua, BBIBOJ
JlaGopaTtopnas padora Ne2
«OmnpenesieHue BJAKHOCTH BO31yXa)»
Ieab: oCBOUTH MTPHEM ONPEIEICHNUS OTHOCUTENBHOM BIIaXKHOCTH BO3/yXa, OCHOBAHHBIN HA NCIOB30BaHUU
IICUXPOMETpA.

3ananue 1. VI3MepuTh BIaKHOCTh BO3yXa C TTIOMOIIBIO IICKXPOMETPA.

ITToaroToBUTH TaONMILy [T 3aITUCH PE3YIBTATOB U3MEPEHUN U BHIYHUCIICHUI:



Ne ombITa teyxoro, OC tenaxcuoro, OC At, OC P, %

1

2. PaccMoTpeTh yCTPONCTBO MCUXPOMETPA.

3. Ilo noka3aHusiM CyXoro TepMOMETpa U3MEPUTH TEMIIEPATYPY BO3yXa teyxoro B TOMEILIEHUH.
4. 3amucaTh MOKa3aHUS TEPMOMETPA, pe3epByap KOTOPOro 0OMOTaH Mapie tenaxmoro

5. BblYMCIHUTH pa3HOCTD MOKA3aHUN TEPMOMETPOB At = teyxoro - tenaoro

6. Ilo ncuxpomerpuueckoi TabauIe ONPeeauTh BIAXXHOCTh BO3AyXa @

7. Pe3ynbraThl H3MEPEHHUH U BBIYUCICHUN 3aHECTH B TAOJIHUILY.

3aganune2.CuenaiTe BbIBOJ O TOM, HOPMaJIbHAS JIM BJIAXKHOCTD BO3AyXa B [IOMEIICHUH.
Hror padorel. Opopmuts Ha auctax Gopmata A4 1 caTh NpenoaBaTeito

JlaGopaTtopHoe 3ansiTHe N3,
Onpeodenenue 31eKmpuueckoll eMKOCMuU KOHOEHCAmopoe

He.]'lb: OIpCACIINTb €MKOCTh KOHJCHCATOpAa. HpOBepI/ITB 3aKOHBI MMOCJICA0BATCIIBHOTO U MapalJICJIbHOT'O
COCIMHCHHWA KOHOCHCATOPOB

3aoanue 1. Onpedenenue b6ariucmuueckoii NOCMOSHHOU ¢ NOMOUWBIO FIMANOHHO20 KOHOEHCAMOopA.

1. [TosryunTs HOMycCK y MpernoAaBaTess U MPUCTYIUTh K U3MEPEHUSIM.

2. BrxumrounTs kimrod K, kiitod K> yCTaHOBUTH B MOJIOKEHUE /.

3. IToreHMOMETPOM YCTaHOBUTH 33JIaHHOE TpernojaBaresieM HanpsikeHue U.

4. [lepeBectn ko4 K> B mostoskeHUe 2 M OMPEIEIUTh BEIMYNHY OTKIIOHEHHUS CBETOBOTO «3aifunkay 1. [loBTopuTh

W3MEPEHUS TPH pasa.

n = ny = n3—
5. Haiitu cpenHee 3HaUe€HUE OTKIOHEHUS «3aHUMKa»:

Nep = (I’ll +ny + n3)/3 =

6. OnpenenuTh OATUCTHYECKYO TIOCTOSTHHYIO:

A=C U nyp=

rae Ca — 3aJlaHHad MpenoaaBaTeyieM 3TaJIOHHAad EMKOCTb.

3aoanue 2. Onpedenenue HeusgeCmHol eMKOCMU KOHOeHcamopa.
1 xonoencamop
1. BxitounTts kimou K, kitod K> yCTaHOBUTH B MOJIOKEHUE /.
2. IloTeHIIMOMETPOM YCTaHOBHTH 33JaHHOE MpernoaBareneM Hanpsukenue U.
3. IlepeBectu ko4 K> B MoNOXKeHHE 2 M ONPEACTUTh BEIHMUMHY OTKIIOHEHHS CBETOBOTO «3aifumka» n. IIoBTOpUTH
WM3MEpeHHs TpH pasa.
n = ny= n3=
4. HaiiTu cpeiHee 3HaUeHUE OTKIOHEHHUS «3aiurKay:
nep = (m1 +ny+mn3)/3 =

5. OnpeaenuTs eMKOCTh KOHIEHCAaTOpa



C=A4n, /U=
rae U — HanpsbKeHue, 10 KOTOPOro 3apsKeH KOHIEHCATOoP.

6. BEIYHCINTE OTHOCUTENBHYIO OIPEIIHOCTh U3MEPEHUS] EMKOCTH:

0C=38U+ An/ nep =
rne OU — OTHOCHTENIbHAsI TIOTPEIIHOCTh ONpeAeiIeHUs] HanpspkeHus (cM. J1ab. pabory 1); An — moloBHHA IICHBI
HaUMEHBILETO EJICHUS Kbl FaIbBAaHOMETpa.

7. Berancnute abCOMOTHYIO MOTPEITHOCTh N3MEPEHHS EMKOCTH:

AC=CoC=

3amucath pe3ynsTaT B BUAE:  C = Coenep £ AC

C= +

2 xonoencamop

1. BxirounTts kimou K, kitod K> yCTaHOBHUTH B MOJIOKEHUE /.

2. IloTeHIMOMETPOM YCTaHOBUTH 33JaHHOE NpenoAaBaTeneM Hanpspkenue U.

3. IlepeBectn Km0y K> B MOJOXKEHUE 2 W ONPENENUTH BEIUYMHY OTKIOHEHHS CBETOBOTO «3aifumka» 7. [1oBTOpUTH
HM3MEpeHUs TpU pasa.

n= ny= n3=

4. Haiitu cpeaHee 3HAUCHUE OTKIOHECHUS «3alUUKay:

nep = (m +ny +n3)/3 =

5. OnpenenuTh eMKOCTh KOH/IEHCATOpa

C=Any /U=

rae U — HanpsbKeHue, 10 KOTOPOro 3apsKeH KOHIEHCATOP.

6. BEIYMCINTE OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUS] EMKOCTH:

0C=38U+ An/ nep =

rae OU — oTHOCHTeNbHasl MOTPEIIHOCTh ONpeNeNieHus] HampsokeHus (cM. nmad. paborty 1); An — mONOBHMHA TEHBI
HaUMEHBILIETO JIEJICHN Kbl FaJIbBAaHOMETpA.

7. Bbrancnute abCONIIOTHYIO MOTPEIIHOCTh H3MEPEHHS EMKOCTH:

AC=CoC=

3anucath pe3yabTaT B BUIC: C = Coxenep £ AC

C= +

3aoanue 3. Onpedenenue emxocmu nHOCI€008AMENbHO COCOUHEHHBIX KOHOEHCAMOPOs.

[To 3amanuMio mpemopaBaTeNsi COEAMHUTH KOHACHCATOPHI, €MKOCTH KOTOPHIX OBbUIM ONpenesieHbl B 3aJaHUH 2,
MIOCJIEA0BATENBHO.

1. BxitounTts kimou K, kitod K> yCTaHOBHUTH B MOJIOKEHUE /.

2. IloTeHIIMOMETPOM YCTaHOBUTH 33JaHHOE MperoaBareneM Hanpsukenue U.

3. IlepeBectu k04 K> B MONOXKEHHE 2 M ONPEACTUTh BEIMUYMHY OTKIIOHEHHS CBETOBOTO «3aifunka» n. IIoBTOpUTH
HM3MEpeHHs TpH pasa.

n = ny= n3=

4. Haiitu cpeaHee 3HAUCHUE OTKIOHCHUS «3alunKay:



Nep = (1 +ny+ n3)/3 =

5. OmpenenuTh EMKOCTh KOHACHCATOpA

C=A4n, /U=

rae U — HanpshKeHue, JI0 KOTOPOTo 3apsiKeH KOHCHCATOP.

6. BBIYHCIUTE OTHOCUTENBHYIO MOTPEITHOCTh U3MEPEHUS] EMKOCTH:

0C=38U+ An/ nep =

rae OU — OTHOCHTENIbHAS TOTPEIIHOCTh OINpeIecHUs HampspDkeHus (cM. 1ab. paboty 1); An — TOJOBHHA IIEHBI
HAaMMCHBUICTO ACJICHUS IKAJIbI raJIbBaHOMETpaA.

7. Berancnuth abCOOTHYIO MTOTPEITHOCTh U3MEPEHHS EMKOCTH:

AC=CdC=

3anucath pe3ynsTaT B BUAE:  C = Coenep £ AC

C= +
Paccuuralite TCOPETUYECKOEC 3HAYCHUE EMKOCTHU
— C1C2 —
CTeop - C C -
1 + 2

3aoanue 4. Onpedenenue emkocmu napaiienbHO COeOUHEHHbIX KOHOEHCamOopos.

[To 3amanmio mpemopaBaTeNsl COCAMHUTH KOHACHCATOPHI, €MKOCTH KOTOPHIX OBbUIM ONpenesieHbl B 3aJaHuH 2,
napajuIeabHo.

1. BximtouuTts ximou K, kitod K> yCTaHOBUTH B MOJIOKEHUE /.

2. IloTeHIIMOMETPOM YCTaHOBUTH 33JaHHOE MpernojaBareneM HanpsbkeHue U.

3. IlepeBectn ko4 K> B MONOXKEHWE 2 M ONPEACTUTHh BEIMYWHY OTKIIOHEHHS CBETOBOTO «3aiiumka» n. IIoBTOpWTH
W3MEpEeHHs TPH pasa.

n = ny = n3—

4. HaiiTu cpeHee 3HaU€HNE OTKIIOHEHUS «3aUMKa:

Nep = (I’ll +ny + n3)/3 =

5. OnpenenuTbh EMKOCTh KOHAEHCATOpa

C=A4Any, /U=

rae U — HampsbkeHue, 10 KOTOPOro 3apsiKeH KOHIEHCATop.

6. BEIUnCIUTE OTHOCUTENBHYIO OTPEUTHOCTh U3MEPEHHS EMKOCTH:

0C=0U+ An/ nep =

rae OU — oTHocuTeNlbHasl TOTPELIHOCTh ONpeAeiIeHus] HampsbkeHus (cM. y1ab. paboty 1); An — IOJOBHHA IICHBI
HaWMEHBIIIETO JICJICHN IIKAIbI TAIbBAHOMETpA.

7. Berancnute abCOMOTHYTO MTOTPENTHOCTh N3MEPEHHS EMKOCTH:

AC=CodC=

3ammcats pe3ynbTaT B BUAC:  C = Coxenep £ AC

C= +

PaccuuraiiTe TeopeTUeCKOE 3HAUEHHE EMKOCTH

CTeop =Ci+Cy =

HTor pa6oTsl: oTueT



JlaGopaTopHoe 3ansaTHE N4
Onpeodenenue mepmuueckoz2o Koyhpuyuenma conpomueienus meou.

Henn padoThI: OIpeaeTuTb MEKTPOXUMUYECKUIN SKBUBAJICHT MEIU.

Oo0opynoBanue. Becsl ¢ pazHOBEcaMu, aMIEPMETP, Yachl, BEHTWIATOP HACTOJIBHBIN WU 3JEKTPOIIUTKA, HCTOUHHUK 3JIEKTPUIECKOM
sHepruu (BoimpsiMutens BC 4-12 wnm 6arapesi akKyMyJIsiTOPOB), peOCTaT, K04, MEIHbIE IIACTHHBI (2
IIT.), COEMHUTENbHBIE IPOBO/IA, YIEKTPOINTHYECKas! BAHHA C pACTBOPOM METHOTO KyIopoca, HKIadHas
Oymara.

Teopus.
IIpn pacTBOpeHHMH 3JIEKTPOIMTA IO BIMSHHEM OJIIEKTPHUECKOTO IO IPOUCXOAUT IMCCOLMAIMS MOJICKYNI 3JIEKTPOJIHTa Ha
MIOJIOKUTENBHO U OTPULATEIBHO 3aPSKEHHBIE MOHBI (IEKTPOIUTHUYECKAsT JUCCOLHAINS). DIEKTPOIPOBOIUMOCTE 3JIEKTPOIUTOB
00yCIOBJICHa HOHAMH.
[IpoxoxieHre JIEeKTPUIECKOT0 TOKa Yepe3 MIEKTPOIUT COMPOBOXKIACTCS BBICICHUEM Ha 3JIEKTPOJIaX BEIIECTB, BXOAAIINX B COCTaB
anekTpoauTta. Macca BelecTBa, BEISIUBILET0Cs PH SJIEKTPONIN3E 32 BpeMsl t, Haxomutcs o ¢popmyiie: m=klt. SIBnenue snexrponuza
HAIIUTO MIMPOKOE MPUMEHEHHE B TEXHUKE ¥ IPOMBIIIIIEHHOCTH. [IprMeHeHne 31eKTposi3a: NoTyuYeHHe [IBETHBIX METAIJIOB (OYHCTKA
OT IpuMecei - pahUHUPOBaHKUE); FaJIbBAHOCTETHS - IIOJy4eHUE TIOKPHITHI Ha MeTajule (HUKEIHpOBaHUe, XpPOMUPOBAHHUE, 30JI0UCHHE,
cepeOpeHHe | T.11.); TAJIbBAaHOIIACTHKA - TOJTyYEHHE OTCIanBaeMbIX MMOKPBITHH (peabeHBIX KOITHiA).
O0opynoBanue. Becsl ¢ pasHOBecamMH, aMIepMETp, 9achl, BEHTWIATOP HACTOIBHBIN MIIH MJIEKTPOIUINTKA, HICTOYHHK AIIEKTPHIECKOH
sHeprun (Bempsvutens BC 4-12 wnm 6arapesi akKyMyJIsITOpPOB), peOCTaT, KIIF0Y, MEAHBIE IIACTHHBI (2
IIT.), COEJMHUTENbHBIE IPOBO/IA, YIEKTPOINTHYECKAs! BAHHA C PACTBOPOM METHOTO KyIopoca, HaKJauHas
Oymara.
Xon padoThI.
1. TumatenbHO OYHMCTUTH MOBEPXHOCTh MEIHOM IUIACTHUHBI HAXAA4HON OyMaroif M B3BECHTh 3Ty IUIACTHHY C MAaKCHMaJIbHO
BO3MO>KHOH TOYHOCTBIO.
2. Co0Oparh DJNEKTpUYECKYI0 IIelb IO  CXeMe, B A .
B3BEIIECHHYIO [UTACTHHKY COEIMHUTD c “*“'“"(_/‘_\/ : ’[—hhy
OTPHIIATENbHBIM MOJIIOCOM WCTOYHHKA o
NEKTPUUECKON SHEPTUH:

3. Tlocne mpoBepkM LiemH MpernojaBaTeleM, 3aMeTHTh BpeMsl 10 4acaM C CEKYHIHOHM CTpenkol, 3aMKHyTb Kimrou. BeicTpo
YCTaHOBHTB PEOCTATOM CHITy TOKa 1-2 A.

4. UYepe3 8-10 MuHyT Hens pa3soMKHyTh. [lnacTuHy, cioyXalyl0 B ONBITE KaTOAOM, BBIHYTb, OCTOPOXKHO ONOJOCHYTh BOJOH,
BBICYIINUTH MEpe]l BEHTUISITOPOM MM AIIEKTPOILUIUTKON, TIIATEABHO B3BECUTh U ONPEAEIUTh MAcCy BbLACIUBIIEICS MEH.

g — Ty

5. Tlo pe3ynbpraTaM U3MEpEHU ONMPEAETUTh ANEKTPOXUMUUECKHN SKBUBAIICHT MEJH 0 (hopMyJIe: k= I

6. CpaBHI/ITL HaﬁHCHHOC 3HAYCHUC DJICKTPOXUMHYCCKOIO JKBHUBAJICHTA MCEAU C TaOJUYHBIM 3HAYCHUEM U OIpeAC/IUTD

o |K - Kmaﬁ:l

OTHOCHTENbHYIO MOTPEIHOCTL u3Mepenuii o gopmyne: 0 = ——— - 100% .

K maébn

7. PesynpraThl H3MEpeHHH M BBIYMCIICHUH 3aHECTH B TaOIHUIy:

Macca Macca Macca Cuna Bpems DNeKTpoXuM Tabmmanoe OtHOC
KaroJa 10 | Karoja Men, TOKa, I, | mpomyckaHus WIECKUH 3HA4YEHHE UTETbH
OIBITa, M, | TOCIE | OTIOXKHMBIIE A TOKa, t, C 9KBUBAJICHT | HIIEKTPOXMMHUYECKO ast

KT OITBITA, HCst Ha k, xr/Ki r0o DKBUBAJIEHTA morpe
m, KT KaToje, m, Kagn, Kr/Ki1 [IHOCT
KT b, 0, %

0,33*10°¢
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8. Cnenatb BBIBOI.

HTror padoThl: oTYET

JlabopaTopHoe 3ansiTue N5
Hzmepenue 3/1C u enympennezo conpomueieHus uCmo4HuKa moka.

Heas padotei: m3meputsh D/IC 11 BHyTpEeHHEE CONPOTUBIICHHE NCTOUHUKA.
O0opynoBaHue: pe3UCTOp, KIIOY, METAJUIMYECKHH IUIAHIIET, COCAMHUTENBHBIE IMPOBOJA, aMIIEPMETp, BOJBTMETP, MCTOYHHUK
DJIEKTPONIUTAHHUS.

Teopus.
[ToTenumanpHble CUIIBI AJIEKTpocTaTHdeckoro noiisi (cuibl Kynona) He MOryT mojaepKUBaTh MOCTOSHHBIM TOK B ILIETIH, TaK Kak
paboTa 3TUX CHJI BIOJIb 3aMKHYTOTO KOHTypa paBHA HYJr0. J{JIs MOmIepaHus B IIEMH MOCTOSHHOTO TOKA JOJDKHEI JCWCTBOBATH
HEMOTCHIIMATBHBIC (CTOPOHHHKE) CHITBI, HMEIOIINE MEXaHUIECKYH0, XUMIUECKYTO FITH UHYIO IPUPOJTY. Y CTPOHCTBA, 00ECIICUNBAIOIINE
BO3HHUKHOBEHHUE U ACWCTBUE CTOPOHHUX CHJI, HA3BIBAIOTCSA MCTOUHUKAMHE TOKA.
OM3NUECKY0 BEIMYUHY, YUCICHHO pPaBHYIO paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHUE CHIIBI TIPH IEPEMEIICHUN CIMHUIHOTO

A
N cr
MOJIOKUTETIFHOTO 3apsijia BAOJb Beel 11enu, Ha3piBatoT DJIC ncrounuka: & = .
q
3akon Oma J1si 3aMKHYTOH IIeTM yCTaHaBIWBAET 3aBUCUMOCTh MEXAy cuiioi Toka, JIC MCTOYHUKA U TOJIHBIM COMPOTUBIECHUEM
&
werm: [ = .
R+r
Oo0opynoBanue: pe3nCTOp, KIIOY, METAUIMUYECKUN IUIAHIIET, COEIWHUTENbHbIE IPOBOJA, aMIIEPMETP, BOJIBTMETP, HCTOUYHUK
AIEKTPOIUTAHHSI.

Xoa pabdoThI:

1. CoOpats mems 1mo cxeme:
e
l+
R
2. PazoMkHyTb K04 1 u3MepuTh JJIC ucTOUHUKA.
3. 3aMKHYTH KJIIOY ¥ U3MEPHUTH CHIIy TOKa U HAIPsDKEHHUE Ha PE3NCTOpE.
e-U
4. BBIYUCTUTH BHYTPEHHEE CONMPOTHUBICHUE NCTOYHUKA 110 opmyIe » = .
5. Pe3ynpTaThl M3MEpEeHUHA U BHIYMCICHUH 3aMCaTh B TAOJIHILY:
S/1C, Hampsioxenne, Cuna Toka, BryTpenne conpoTuiieHueE,
£,B U, B I, A r, Om

6. Crnenath BBIBOJI.

HTror padoTbI: oTUET

JlabopaTopHoe 3ansitue Ne6 H3yuenue 3aKk0H06 nociedo6amenbHo20 U NAPAIIEeIbHO20 COCOUHEHU
nPOGOOHUKOG
eab padoTbI:
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e  II3yunts 3akoHa OMa

e lI3yuuts mocie10BaTeNbHOE U apajljIeNbHOE COSIMHEHNUS IPOBOJHUKOB.
OGopynoBanue: HabOp PE3UCTOPOB, KIIOY, METAUIMYECKUH IUIaHINET, CO€AUHUTENbHbIE IIPOBOJA, aMIIEPMETP, BOJILTIMETD,
HNCTOYHHK DJICKTPOIIUTaHUA.

Teopus.
HOCHGHOB&TGHBHO@ U Mapajiie;ibHOC COCAWHCHUSA B OJICKTPOTCXHUKE — JIBa OCHOBHBIX crocoba COCIHUHCHHUA JJICMCHTOB
3eKTpuueckoil uenu. Ilpu mociaenoBaTebHOM COEAMHEHUU BCE 3JIEMEHTHI CBS3aHBI IPYr C APYTOM TaK, YTO BKJIOYAIOIIMM HX
Y4aCTOK LEIMM HE UMEET HU OAHOTO Yy3JIa. HpI/I napaI€JIbHOM COCIMHEHNN BCE€ BXOIAIIUE B LEIb 3JIEMCHTHI O6’bC,Z[I/IH6HLI ABYMSL
y3J1aMHu 1 HE UMCIOT CBsI3€ll ¢ APYTUMH y3JIaMH, €CJIU 3TO HE IPOTUBOPCYUT YCJIIOBULO.
HpI/I TIOCJIEAOBATEIIBHOM COCAMHEHNHN TPOBOJHUKOB CHJIAa TOKA BO BCEX MMPOBOJHUKAX OJUHAKOBA.

[Ipu mociemoBaTeTbHOM COCMHEHUH ITPOBOTHUKOB CHJIa TOKA B JIFOOBIX YAaCTSX LIEMH OJHA U Ta JKe: I=1I 1 — I 2.
[MomHOE HampsbKEHHE B IETH MPH MOCIEIOBATEIHFHOM COCIMHEHUM, WIIH HANPHKCHUE Ha TOJMI0CaX MCTOYHHUKA TOKA, PABHO CyMMe

L'T: EJT]_ —|— L‘lg )

Hal'[pﬂ)KeHI/Iﬁ Ha OTACJIbHBIX Y4YaCTKaX HEIIN:

R]_ R2 Rﬂ
| 1 FR-R+R+ - +R.

IIpu mapannensHOM COeMHEHUH TaJIeHHe HANPsHKEHUS MEXAY BYMS y3JaMH, 00bEAUHSIONIMMU 3JIEMEHTHI IIeTH, OJUHAKOBO JIJIS

BCEX 3JICMCHTOB. HpI/I 9TOM BCJIMUHMHA, 06paTHa51 o6meMy COIIPOTUBJICHUIO LICTIN, paBHA CYMME BCJINYNH, 06paTHLIX COIMPOTUBJICHUAM

HnapaJuui€JIbHO BKIFOYCHHBIX TPOBOJAHUKOB.

CI/IJ'Ia TOKa B Hepa?)BeTBJ'IeHHOﬁ YaCcTu 1CMNH paBHA CyMME€ CWJI TOKOB B OTACJBHBIX HapalJICJIbHO COCZ[I/IHéHHBIX MMPOBOAHUKAX!

I=I + 1, o B
{_.-' :L‘ = E"'IE

Hanpsoxenne Ha ydacTkax renu AB 1 Ha KOHIIaX BCEX MapauIeIbHO COSTUHEHHBIX POBOJHUKOB OHO U TO JK€:

Jna nByx mapaniienpHO COSTUHEHHBIX PE3UCTOPOB HX 00Iee CONpPOTHUBIICHHE
paBHoO:

B | || |R RiHs

R:Rl + Ry
Ri=Ry=R,=..=R.

Ecin , TO oO11iee COI}%OTI/IBHGHI/IG paBHO:

R=—
n .

[lpu mapamienT-HOM COCTUHEHWH PE3UCTOPOB WX OOIIee CONMPOTHUBICHHE OyIEeT MEHBIIC HAWMEHBIIEro W3
COTNPOTHUBJICHUM.

Xoa paboThI:
I.  Ilocredosamenvroe coedunenue nposoOHUKOS.

1. Cobpartsb 1ienb mo cxeme (puc. 1):

- - puc. 1
. M3meputs HampsKeHHE, CHILy TOKa Ha TIEPBOM PE3HCTOPE.

. HN3mennts CXEMY YCTAaHOBKHU U UBMECPUTH HAIIPSAKCHUC HA BTOPOM PE3UCTOPE. CXGMy HapUCoOBaThb B TETpAAb.

. HN3mennts CXEMY YCTaHOBKHU U UBMECPUTH 06H16€ HaIps’)KCHUC Ha IBYX COIMMPOTUBJICHUAX Uipa.

. IIpoBepuTts, BbimosHsercs au paBeHcTBO: Up=U;+U,,

U R
. IIpoBeputh cipaBeuIMBOCTE paBeHCTB R1»=R;+Ry u —L_"2

2

3

4. Beuancauts cymmy HanpspkeHudt U+Us .
5

6

7 —
U, R

1. Iapannenrvnoe coedunenue nPposOOHUKOS.

1. CoOpatp 1ens 1o cxeme (puc. 2):
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puc. 2
. M3meputs HampskeHUE, CHILy TOKa HA TIEPBOM PE3HCTOPE.
. I3MeHuTH cxeMy yCTaHOBKHM M U3MEPUTh CUIIy TOKa Ha BTOPOM pe3ucrope. CxeMy HapHCcOBaTh B TETPab.
Beruucnute cymmy TokoB I+ .

V3MeHUTh cXeMy yCTaHOBKH U U3MEPHUTH OOIIYI0 CHIIy TOKa B Ienu I, .

. Ilposepurs, BemomHSAETCS T paBeHCTBO: [1o=1+1>.

I, R
. IIposepurs cripaBemnBocTh paBeHCTB 1/R1>=1/Ri+1/Ry n L=_=

2 1

KOHTpOJ’[l)HbIe BOIIPOCHI:

1 . Kaxkoe COCIUHCHUEC COHpOTI/IBJ'IeHI/Iﬁ Ha3bIBaCTCsA HOCJ'IGZ[OBaTeJ'IBHLIM? LICMy PaBHBI COIIPOTUBJICHUC, CUJIA TOKA, HAIIPAKCHUC B
LECIHr IMPU TAKOM COe,I[I/IHeHI/II/I?

2. Kakoe coeuHeHne COTIPOTHUBIICHUH Ha3bIBaeTCs NMapajuienbHbIM? UeMy paBHBI COIPOTHUBIICHHE, CUJIa TOKA, HANIPSDKEHHUE B IeTH
NIpYU TAKOM COEIUHEHUU?

3 . HazoBwute mmtoce u MUHYCBI TapaJUICJIBHOI'O U IMOCJIEA0BATEIIBHOTO COCTMHEHUN HpOBO,Z[HI/IKOB?

4. HpI/IBe,HI/ITe IMPUMEPLI MapaJUICJIBHOI'0O U IMOCICA0BATCIIBHOTO COCANHCHUSA ITPOBOAHUKOB.
Hror padoThI: 0THET, OTBETHI HA BONPOCHI

JlaboparopHoe 3ansatue Ne7 U3yuenue aenenus 31eKmpomMazZHUmMHON UHOYKYUU
Leas paGoThi: M3YyUUTH SBICHUE SJICKTPOMAarHUTHON HHIYKIINH.
O6opynoBanue: KaryIika — MOTOK, TOCTOSTHHBI MarHUT, MHJUTHAMIIEPMETD, IITATHB ¢ MyQTOH U JAITKOM.

Teopus.
SIBiIeHNE BO3HHKHOBEHUS SHC B MPOBOAANIEM KOHTYPEC, HaxoAAMIEMCA B IMCPECMCHHOM MOJIC WKW ABUKXYHICMCS IMOCTOAHHOM
MAaravTHOM IIOJIC, HAa3bIBACTCA BHGKTPOMaFHHTHOﬁ I/IHL[YKHI/ICf/i. :)I[C WHAYKOWH, COTIACHO 3aKOHY 3HeKTpOMaFHPITHOI>'I WHAYKIWU,

paBHA CKOPOCTH M3MEHCHHSI MarHHTHOTO IMOTOKA YEpPEe3 MOBEPXHOCTH, OTPAHHICHHYIO KOHTYPOM: &y = — E 3HaK MHUHYC

OTpaxacT MpaBUIIO .HCHIIEI, KOTOPOC TJIACHUT: I/IH,Z[yKIII/IOHHHﬁ TOK BCCrja HaAIpaBJICH TaKUM 06pa30M, yTO €ro HCﬁCTBHe
MIPOTUBOIIOJIOKHO HeﬁCTBHIO HOPpUYNHBI, BBIBBIBaIOIIIeﬁ €ro.

BI/IXPCBOC SJIEKTPUIECKOEC TTOJIE TOPOKAACTCSI IEPEMEHHBIM MAarHUTHBIM. Ero cunosbie muHUI BCEraa 3aMKHYTHI, HOZ[O6HO CHJIOBBIM
JJUHUAM MAarHuTHOI'O ITIO0JIA. CyH.IHOCTL SABJICHUA 3JICKTpOMaFHI/ITHOI>'I WHAYKOUN 3aKIII0YacTCd HE CTOJBKO B TIOABJIICHUH
WHOAYKOUOHHOTO TOKa, CKOJIbKO B BO3HMKHOBEHHHW BHUXPEBOI'O DJICKTPUYCCKOIO IOJIA. B oTnmmume ot OJIEKTPOCTATUYIECKOTO ITOJIA
BUXPEBOC DJICKTPHUUCCKOC ITOJIC ABJIACTCA HETIOTCHIIUAJIbHBIM.

YacTHBIM CJIy4JacM SIBJICHUSA 3H€KTpOMaFHI/ITHOﬁ UHAYKOWU SABJIACTCA CAMOUHIYKIIHA. CaMOI/IH)IyKHI/IS{ — 9TO BO3HUKHOBCHHC 3IIC B

dl

MPOBOJSIIEM KOHTYPE IIPH H3MCHCHN! B HEM CHJIBI TOKa: £, = —L —.

dt

Xona paboThl.
1.3akpenuTh B JlanKe IITaTMBAa KATyHNIKy W IOAKJIIOYUTE €€ K

MUJUTHAMIIEPMETPY.

2. [Mpubnuxas w ynanss ¢ pa3HOW CKOPOCTHIO MArHAT K KaTyllKe, ) B YCTaHOBUTH  TIO
MOKa3aHUAM MIJUTAAMIICPMETPA, KaK 3aBUCUT BETHYMHA UHTYKIITHOHHOTO I - TOKa OT CKOPOCTHU
M3MEHEHHS MarHUTHOT'O TI0JISl B MECTE PACIOI0KEHUS KaTyIIKHU.

3.YCTaHOBUTb, 3aBUCUT JM HANpPaBJIEHUE HHIYKIUOHHOTO TOKa OT MIOJIOKEHHUSI

MIOJTFOCOB JIBMKYIIETOCS MAarHNTa.
4.T1oBTOPUTH OTBITHI, 3aKPEIIMB B JIAIIKE INTATHBA MAarHUT, MPHONMKas U yAass KaTymkKy.
5.3apucoBaTh OZMH U3 CIy4acB B3aMMHOTO JBIKCHUS KaTyIIKH U MarHATa c yKa3aHHeM

HaINpaBJIeHUs] NHIYKINOHHOTO TOKA B KaTyIIKE.
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6. ConocTaBUTh MOJIYYCHHBIN pe3yNbTaT ¢ npaBuiioM JleHma.

7.CnenaTb BBIBO/.
Hror padoThl: oTueT

JlaGopaTopHoe 3ansitue Ne8 H3yuenue pabomor mpancghopmamopa
Ilesib: OCBOMTH OCHOBHBIE DJIEMEHTHI JTF000TO TpaHchopMaTopa
OoopynoBanme. 1. Tpancgopmaropsl Ha BEPTHKAIBHBIX MMAHENSAX C OJUHAKOBBIM U PAa3HBIM KOJIMYECTBOM
o6moTok (1o 1 mt.). 2. McTouHMK 3nekTpudeckoit suepruu Ha 4 B (Boimpsimurens B-24 M). 3.BosibTMeTphl
nepeMeHHoro Toka 10 4 (2 wr.) u 120 B. 4. AMnepmeTpsl iepeMeHHOro Toka 10 2 u 6 A. 5. Kitou. 6.
CoenuHHUTEIBHBIC TPOBOJIA.

IMopsinok BbINOJHEHHUS PA0OTHI
1. CocTaBUTb NEKTPUUYECKYIO LIENb 10 CXEME, PUCYHOK 1.

2. Tlocne npoBepkH LENH MPENOJaBaTeIeM 3aMKHYTh KIII0Y; IPOHA0III0IAaTh paboTy 3/IEKTPUUECKON IeTn

H cJcjiaTb BBIBO.

3. CocTaBUTb JIEKTPUYECKYIO LIETIb 10 CXEME, PUCYHOK 2
4. TIlocne npoBepKH LeNH IPENnoJaBaTeseM, 3aMKHY Th KIII04, IPOHAOII01aTh paboTy 3JIEKTPUYECKON

18(S004

5. CHATh NMOKa3aHUs U3MEPUTEIHHBIX IPUOOPOB U 3aHECTH B Ta0HIy |

6. Omnpenenutb KOAPPUIMEHT TpaHCHOPMALIUH U CHIEIATh BBIBOJ

b 1 @
> _:g é':'_ <§:; “
© — —. —b —F (V3
o) IF O &) =% =
0 =L &= : vy 8 &=
= &= 4B~ N T—F
| > 2 M
° S —0
Pucynox 1
Pucynoxk 2
Howmep Cuna Toka B 0OMOTKax Hamnpsixenue Koadpunuent
OmbITa Ha xoH1ax o0MOTOK TpaHchopManuu
[TepBuunoil | Bropuunoii [TepBuunoii | BropuuHoit k
A LA U2 B Ui B

Hror padorhi: Tadanua

JlabopaTopHoe 3ansitue N9 Onpedenenue nokazamensn npenomieHus cmekna

I.[em; pﬂﬁOTLI: OIIpEACJICHUEC ITOKA3aTECJId NPCIOMIICHHA CTCKIIA.

Taoéaumna 1

Oﬁopyaona}me: IJIOCKOIapaJliC/ibHad CTCKIIAHHAA IIJIaCTUHKA, UMCIOIIasa (I)OpMy Tpaneuuu, JUCT 6yMaFI/I, HHHeﬁKa, KapaHgamni.
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Teopus.

CKopocCTh cBeTa B BaKyyMe OIpe/ieieHa IKCIIepUMEHTaIbHO. Bo Bcex cpemax cKopocTh cBeTa MEHbIIIe, 4eM B Bakyyme. Ha rpanuie
JBYX Cpell CBET MEHSET HalpaBlIeHHE CBOETO pachpocTpaHeHHs. YacTb CBETOBOM 3HEprHMM BO3BpAaIllaeTcs B IEPBYIO Cpeay, T. €.
MIPOUCXOUT OTpakeHue cBeTa. Eciu BTopas cpesa npo3padHa, TO CBET YACTUYHO MOXKET IPOUTH uepe3 FpaHully Cpell, TAKiKE MEHss
IIpYU 3TOM HAIIPABICHHUE PACIPOCTPAHEHHs. DTO SIBICHUE HAa3bIBAETCs MPEIOMIICHUEM cBeTa. [IpenomiieHue cBeTa Ha TpaHHLE ABYX
cpen 0OyCIIOBIEHO M3MEHEHHEM CKOPOCTH IIpH IEpPeXoAe CBeTa M3 OJHOM cpensl B Apyryro. OTHOCHTENBHBIM IOKa3aTelb
MIPEIOMIICHUS IBYX CPEJl PaBEH OTHOIICHNIO CKOPOCTEH CBeTa B 3THX cpesax. IIpu mpoxoskaeH!H cBeTa N3 ONTHYECKH MEHEE IIOTHOM
cpenbl B 0ojee MIOTHYIO JIyd MOJKET IIOJIHOCTBIO OTPA3UTHCS. DTO SIBICHNUE HAa3bIBACTCS MOJIHBIM OTpaskeHHeM cBeta. IlokazaTens

sin o

MIPEIIOMJIICHUS OTIPEACIIICTCA 110 (bopMyne nnp = . Z[J'If[ OmpeACICHUA COOTHOILICHU

sin
HCIOJIB3YIOT TCOMETPUICCKOE ITIOCTPOCHUEC PUC. 1.

. AE . CD
Tak kak Sin @ = —— sin S = —— u AB=BC, 10
AB , BC

(dopmyna 1l ompeeseHUs] NOoKazaTess MPeoMIICHHs

AE
DC

HUMEET BUJ T’l,,p =

Xoxa paboThl.

b o e

IJJACTHHKH ), COSTUHUTH TOYKU B 1 F.

s
puc. 1.

[T1ockomapanienbHyI0 CTEKISIHHYIO IJIACTUHKY MOJIOKHUTH Ha JIUCT OyMaru 1 OTMETHTh KapaHJalloM e€ IpaHu.
3a IIaCTUHKOM MTPOBECTH NMPSAMYIO TaK, YTOObI OHA He OblIa IePIEeHIMKYIISIPHOM K BEpXHEH I'paHy IIIACTHHKY.

Uepes mIacTUHKY pacCMOTPETh MaJAIONIMM JIyd ¥ IPOBECTH MPEIOMIEHHBIN JIyd OT HUYKHEH I'paHU IUTACTHHKH.
OTMeTHTH Ha Ma/IAI0IIEM JIyde TOUKy B (Touka ero mepeceueHus ¢ TpaHblo INTACTHHKH), TouKy F (Hayaso yry4a, BBIIIEIIIEro u3

5. Ha mapatomem myde oTMeTHTH TOUKY A (oTpe3ok AB momkeH OBITE OoJbIe, YeM MINpHHA IDIACTHHKH), 0Tpe30K BF nmpommmts

1 Ha IPOAOIDKEHNH 0TMETUTh ToukKy C (ipu uém AB=FC).

6. UYepes Touky B mpoBecTH neprneHIUKYIAp K TPaHAM IUIACTHHKH, a 3aTeM depe3 Toukd A u C MpoBECTH JIMHUN NapaulesibHbIe

IpaHsAM IJJaCTUHKHM U OTMETUTH Touku E u D.

sma AE

7. PaccunTaTh moKasaresb OPEIOMICHHUS CTEKIA 1o Gopmyre 1, = =—.
p .

sm f  DC

8. OmbIT HOBTOPUTH 3 pasa, U3MEHsIS YToJI HaeHHUs Jyda.
AAE ACD
9. PaccuuTaTh OTHOCHTENBHYIO U aOCONIOTHYIO TOTPEIIHOCTH 110 popmynam: & = —— uAn = n,,&
AE CD
10. JlaHHBIC M3MEPEHUH M BEIYMCICHUH 3aHECTH B TaOJIHILY:
HN3MEPCHO BBIYHCJICHO
Ne cpentee cpenHee
OmbITa AE, MM DC,mMm | AAE, MM | ADC, MM n,, SHAICHHC g, % 3HaYeHHe &, An
n %

np

1.
2. 1 1
3.

11. Cuenath BeBOJ. OKOHYATEILHBIN PE3yIbTAT U3MEPEHUIA 3anUcaTh B Buae An = n,, T An.

Hror padoTbl: oTueT

Jla6opaTopHoe 3ansiTHe Nol) OmpeaesneHue JUTHHBI CBETOBOM BOJHBI C TOMOIIBIO TH(PPAKITMOHHON

PELIETKH.

I_[e.m,: Ilo3HaKOMUTHCS HaA OMBITE C SIBJICHUEM MHOFOqueBOﬁ I/IHTep(I)epCHI_II/II/I CBCTOBBIX BOJIH. I/ICHOHBSYSI

peméTKy C U3BCCTHBIM PACCTOSAHUEM MCKAY IITpUXaMU UBMCPUTH JJIMHY BOJIHBI CBETOBOT'O U3JTYUYCHUS.

OobopynoBanmue:

1. IHrartus.
2. JHudpakunonnas pemérka 100 mTpuxoB Ha MM.
3. H3mepurenbHas JIEHTa.
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TeopeTnueckas yactb padorsl: J(MdpakunoHHas pelIeTKa MPEICTaBIseT cO00H COBOKYMHOCTh OOJBIIOTO
YHCIIa Y3KUX LIENEH, Pa3fAeIeHHbIX HEPO3PAYHbIMU ITPOMEXKYTKAMHM.
d=a+ b — nepuon mnppakMOHHON peIIeTKH
d-sin ¢ =k-A, k=0,1,2... - popmyna nuppakiIMOHHON PEIIETKH,
¢ — yTOJ1, TOJT KOTOPBIM HAOJI0aeTCsl MaxX CBETa COOTBETCTBYIOIIETO IIBETA.

B pabote ucnonb3yercs audpakiuonHas pemerka ¢ nepuoaom 1/100 mm, 1/50 mm (mepuon yka3zaHa Ha
pemierke). OHa SABISETCS OCHOBHOM YacThIO M3MEPUTEIBHOM yCTaHOBKM IOKa3zaHHOW Ha puc.l. Pemerka 1
YCTAaHABJIMBAETCS B JiEpKaTelie 2, KOTOPbI MPUKPEIIEH K KOHIy JTMHEWKH 3. Ha nuHelike ke ycTaHaBJIMBaeTCs
YEpHBIN IKpaH 4 C y3KOH BEPTUKAIBLHOM MICNBIO 5, MOCEPEANHE, SKPAH MOKET MEPEMEIIAThCs BAOIb JTUHEHKH,
YTO [103BOJISIET U3MEHATH PACCTOSHUE MEX/Ty HUM U TU(PAKIMOHHOMN peleTKo (1151 MOoITy4eHus] HaubobLIeH
pe3koctu). Ha skpaHe M NMHEWKH UMEIOTCS MM IIKalbl. ECaM CMOTpeTh CKBO3b PELIETKY U IMpPOpe3b Ha
HCTOYHUK CBETa, TO Ha 4YePHOM (hOHE 3KpaHa MOXKHO HAOJ0JaTh 10 00€ CTOPOHBI OT LIENU JUPPAKIIMOHHbIE
CHEeKTpbl 1-ro, 2- TO W T. A. MOPSAKOB (CIy4yalHBIA IMEPEKOC B PACIOIOKEHUH CIEKTPOB YCTpaHSAETCS
IIOBOPOTOM PaMKH C PELLIETKON).

JlnmuHy BOJHBI ompeesisieM 1o hopmyIe: A=(d-sing)/k.

Hcnons3ys puc.2 u popmyiny TUPpakIiMOHHON PEIIeTKH, TOKaKUTE, YTO JJIMHY CBETOBOM BOJIHBI MOXKHO
onpenenuth o popmyne: A =(d-b)/(k-a), k—mnopsamox crekrpa.

IIpu BbIBOJE 3TOHM (OPMYNBI YYTHTE, YTO BCIEACTBUE MAJOCTU YIJIOB (HE MeHee > 5) MoJ KOTOPHIM
Ha0JII0/1al0TC MAKCUMYMBI, UX SIN MO>KHO 3aMEHUThH Ha tg.

PaccTosiHMe @ OTCUMTHIBAIOT MO JIMHEHKE OT PelIeTKH 10 dKpaHa, b — MO MIKale 3KpaHa OT ILEeNH A0
BbHIOpAaHHOW JIMHUU cHekTpa. B 3Toif paboTe MNOrpemHoCTb H3MEPEeHHH A HE OLEHUBAeTCs U3-3a
HEOIPEeIeJIEHHOCTH BbIOOPA CEepeAMHBI YaCTH CIIEKTpa JaHHOTO LIBETA.

I[IpakTnyeckas 4yactb padoTHI.
3aganue Nel.
1) CoOpaTh u3MEpPUTENTHHYIO YCTAHOBKY, YCTAaHOBUTh JKpaH Ha pACCTOSHWUU, HA KOTOPOM YETKO
IIPOCMAaTPUBAIOTCS CIIEKTPHI.
2) I'maas ckBo3b JupPaKIUMOHHYIO PEUIETKY U LIeNb B OKpaHe Ha UCTOYHUK CBETA, U IepeMeliasi SKpaH,
YCTaHOBHTE €ro TakK, YTOOB! AU(PPAKIIMOHHBIE CIIEKTPBI PACHOIaraJIuCh MapauleIbHO IIKaje SKpaHa.

3) He nBuras npubopa, 1o mKase ornpeaeanuTe MoJIoKeHUe CEPEeIMH IIBETHBIX MOJIOC B ciekTpax | mo-

psnka. Pe3ynprarsl 3anummure B Tabnuiy. OnpeaenuTs cpeHee 3HaUeHNe pe3yIbTaTOB U3MEPEHHsL.

I{BeT nomoc bcmpaBa | bcneBa | bcpenHee |a d A k

1) kpacHbIf

2) KeNThIi

3) 3eneHbIi

4) puonerosslii

Pacuernr:
4) CpaBHUTE MOJYyUYECHHBIE PE3YJIHTATHI, IOJYUSHHBIC PE3YJIBTATHI C JJIMHAMH BOJIH ATHUX IIBETOB HA
IBETHOW BKJICHKE WJIU TIO MPEIOKEHHOMN TabuIIEe:

[Ber JImuHa BOJIHBI, [[IupuHa yyacTka,
HM HM
Kpachsrit 800 — 620 180
OpanxeBblit 620 — 585 35
Kentbiii 585 - 575 10
Kenrto-3enensiii 575 - 550 25
3eneHbli 550-510 40
[NomyGoit 510 —-480 30
Cunnii 480 — 450 30
duoseToBbII 450 -390 60
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5) Cnenaiite BBIBO/I.
3ananune Ne2. HaOmonenue nudpakuuu ceera B rpammodonnoi niaacruake(78 06/muH., 33 06/muH.)

1) B3saTh OTpe30oK IUIACTMHKM B IMPaByK PyKy W NPUCTaBUTh CIIpaBa K IJIa3y Tak, YTOOBI OOpO3JKH
PacIoJIOKWINCh BEPTUKAIBHO, TO €CTh MapajulebHO HUTH JIaMIIbl, a CBET OT JIaMIIbl Majajl Ha
MMOBEPXHOCTD MOJI Pa3IMYHBIMU yriaamu. HaGmroneHue stydiiie BeCTH B 3aTEMHEHHON KOMHATE.

2) Cpenaiite BbIBOJA 3aBHUCHMOCTH OTYETIMBOCTH M SIPKOCTHU IOJYYEHHBIX CHEKTPOB OT KOJIMYECTBA
OOpO3/I0K U yTiia MaJCHUs JIydeil.

Hror padoTthl: oTueT

JladopaTopHnoe 3ansiTie Nell. 3ydyeHue kapThl 3B€31HOTO Heba
Iesab: 3HAKOMCTBO CO 3BE3IHBIM HEOOM, PELICHHE 33a4 HA YCIOBUS BUANMOCTHU CO3BE3/IMH U OTIPE/ICIICHUN
WX KOOpJIMHAT

3aganue

1. YCTaHOBHUTH MOABMXKHYIO KapTy 3BE3MHOTO HeOa Ha JEHh M Yac HAONIOJCHUS U Ha3BaTh CO3BE3IHS,
PacCIOIOKEHHBIC B FOXKHOM YacTH Heba OT TOPU30HTA JI0 TOJIF0Ca MUPA; Ha BOCTOKE — OT TOPU30HTA JI0 MOJIF0Cca
MHUpa.

2. Haiitu co3Be3nusi, pacmosiosKeHHbIE MEXK Ty TOYKaMU 3amnaja u cesepa , 10 oktsa6psi B 21 yac. [IpoBeputh
MIPABWIBHOCTH OIPEICIICHHS BU3YyalbHBIM HAOJI0IEHUEM 3BE3THOTO Heba.

3. HaiiTi Ha 3B€31HOM KapTe co3Be3usl ¢ 0003HAYCHHBIMU B HUX TYMaHHOCTSIMU U IPOBEPUTH, MOKHO JIU
WX HAaOJI0aTh HEBOOPYKEHHBIM TJIa30M.

4. Onpenenutb, OyayT v BUAHBI co3Be3nus JleBwl, Paka. BecoB B momHoub 15 centsaopsa? Kakoe co3pesaue
B ATO K€ BpeMsi OyIeT HaXOUThCs BOJIM3M TOPU30HTA Ha ceBepe?

5. Onpenenurtb, KAKME U3 MEPEUUCIICHHBIX co3Be3auil: Manas Menseauua, Bononac, Bozuuuuii, OpuoH -
JUTSL TAHHOW HIMPOTHI OYAYT HE3aXOAIIUMH?

6. Mosket nu y1s Hamen mupoThl - Ctapas Kynasua 20 ceHTA0ps AHApoMea HaXOUThCS B 3¢HUTE?

7. Ha xapre 3BE€3nHOr0 HebGa HAWTH TATH JIOOBIX NEPEUMCICHHBIX co3Be3auil: bompmas Mensenuna,

Manas Mensennna, Kaccuwomnes, Auapomena, Ilerac, Jle6enn, Jlupa, I'epkynec, CeBepHas KopoHa — H
OTIPEICTIUTh TPUOIMKEHHO HEOECHbIC KOOPAWHATHI (CKIOHEHHE, W TPSMOE BOCXOXKICHHE)-3BE3 ITHX
CO3BE3IUH.

Hror padortbl: oTuer

Ilpakmuueckoe 3ad0anue Ne 1
Pewenue 3a0au c npogpeccuonanvhoii HanpaeIeHHOCMbIO
HN3mepenue ycKoOpeHHs TeJia IPU PABHOYCKOPEHHOM JIBUKEHUH
Ilenb: M3y4uTh OCHOBHBIE 3aKOHOMEPHOCTH PaBHOYCKOPEHHOTO IIBHYKEHHUS.
IIpu6opwl: xen00, MTaTUB ¢ MyPTOH, MIAPUK, METATHYECKUIN IUIMHIP, CAHTUMETP, CEKYHIIOMED.
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Teopusi: OcHOBHAsI XapaKTEPUCTHKA PABHOYCKOPEHHOTO JBM)XECHHS - YCKOPEHHUE, KOTOPOE IMOKAa3bIBACT
OBICTPOTY W3MEHEHHUsI CKOPOCTH. Y CKOPEHHE [BIDKEHHUS TENl MOXHO OINPEACTUTh OMBITHBIM ITyTEM.
Hamnpumep, yckopeHue IBHXKYIIETOCs IIapuKa 1o xKeao0y.

Xoa pabdoThI:

1. Cobepure yCTaHOBKY KaK IOKa3aHO Ha
PHUCYHKE.

2. YcraHoBuTE kej00 Ha BBICOTE
10 cM — h — He MeHsieTcsl 1JIS1 TePBBIX 3
OINLITOB.

3. U3mepbTeS — nepeMelieHue mapuka — pacCTOSIHUE OT BEPXHEro Kpas xeno0a 10 LIMIMHAPA B KOHLE
Y 3aMUIINUTE B TAOJIUILYy BO Bce 6 OMBITOB ( HE U3MEHSIETCS).

Ckarute mapuk 3 pasa 1o xenoOy ( He TOJKas) U U3MEepbTe BpeMsl.

YcranoBute ken00 Ha BBICOTE S5 ¢M — h — He MeHsieTesl 1JIs1 CJ1e1YIOIMX 3 OIBITOB, S — HEe MEHATh.
Ckarute mapuk 3 pasa 1o xeinoOy ( He TOJKas) U U3MEepbTe BpeMsl.

N oank

o 28
Paccuuralite YCKOpPCHHEC HIapHKa I10 (I)OpMy.TIC. a= t—Z,E[J'I}I BCECX OIIBITOB

e

Paccuuraiite norpemnoctu: AS = 0,01 m, At =0,1c¢

AS At
Eq = (T-I_?) *100%

1.
2.
3.
4.
5.
6.
a* g,
A2 = 100%
1. 4.
2. 5.
3 6.

8. Otset: a = (a F Aa) m/c?

18



SN S e

9. BriBox:
e VYka3aTh NPUYUHBI IOTPEITHOCTH:
e Ha ocHOBe JaHHBIX TAOJHIIBI CIICTANTE BBIBOI, KAK 3aBUCHT YCKOPEHHUE IapHKa OT
BBICOTHI JKeJ100a:

Ne h,m S, m t, c a, m/c? Eq % Aa, m/c?
1
2 0,1
3
4
5 0,05
6
KoHTpoJibHBIC BONIPOCHI:
3.

VYpaBHEHHE IBWIKEHUS MATEPUATBHOM TOYKH HMEET BUA S = 20t+1,2¢2,

Omnpenenure: 1) BuA OBUKEHHS; 2) HAYAIBHYIO CKOPOCTH; 3) MOIYJb YCKOPEHHS,
4) myTh S, KOTOPBIH MPOILIA TOUKA 32 2 CEKYH/IBI.

2. Tloe3n nBmxercss co ckopocteio 20 m/c. Ilpu TopMokeHUM moe3na, A0 IMOJIHOM
OCTaHOBKH, OH mpotieln pacctosiHue B 200 M. OnpeneuTs Bpemsi, B TEYCHUE KOTOPOTO
IIPOUCXONIIO TOPMOKEHHE.

3. Teno mpomwio 3a NEPBYIO CEKYHIY 2 M, 32 BTOPYIO — 4 M, 32 TPEThIO — 6 M. MOKHO JIH
YTBEPKAaTh, YTO IBUKEHUE SBISETCS PaBHOYCKOPEHHbIM? JlokakuTe, onupasich Ha
dbopMyly YCKOpEHHSs, HCTOJIB3YyEeMYyI0 B JJabopaTOpHOU paboTe.

Hror padoTbl: oTUeT

Ilpakmuueckoe 3a0anue Ne 2
Pewenue 3a0au c npogheccuonanvroii HanpaeIeHHOCMbIO
Onpenesienne k03 GuuMEHTa TPEHUS CKOJIbKEHUS
Lesas padoThl: paccunTath KO3(PPUIUEHT TPEHUS CKOJIBKEHUS U Ha MPAKTHKE YAOCTOBEPUTHCS,
4yT0 KO3 (UIIMEHT TPEHUS HE 3aBUCHUT OT Beca TeJa.
IIpubopskl: 1uHAMOMETP, NO/ICTaBKa, OPYCOK, HA0Op TPY30B, CAHTUMETD.
Teopus:
Cuiia TpeHHs CKOJIbKeHHsI — BO3HUKAET IIPU NIEPEMEILIEHUH OJTHOTO T€JIa OTHOCUTEIBHO IPYTOro
Y JCMCTBYIOIIAsl HA 3TO TEJIO B HANPABIICHUH, ITIPOTUBOIIOJI0KHOM HAIIPABJIECHUIO CKOJIbKEHNS.
Cunia TpeHust Ka4eHHMsl — BOZHUKAET IIPU KAUE€HUHU OJJTHOTO TeJla OTHOCUTENBHO APYTOTO.
Cuia TpeHusl MOKOSI — BOZHUKAET MEXAY IBYMsI KOHTAKTHUPYIOUIMMH TeJlaMU U IPENITCTBYET
BO3HHUKHOBEHUIOABIDKEHHS. DTy CHITy HE0OXOAMMO MPEOI0JIETh /Il TOTO, YTOOBI IPUBECTH TEJIa B
JBWJKEHHE W JICWCTBYET B HAIPaBICHUU, IPOTUBONOJIOKHOM HAIPABICHUIO BO3MOYKHOIO
JBUKEHUSL.
Cuna tpenus ckonbxenus: Frp = puN, rae p — koogdumment tpenusi, N — cuja peakliuu oropsbl.
B nannoii naGoparopHoil paboTe cuiia peakluu ONOpbl paBHA MO MOJYJIIO BECy Teja, TaK Kak
OpyCOK HaxOJIUTCS Ha TOPU3OHTALHON TOBEPXHOCTH: N=- P =-g¥ m
Xon paboThI:



1. CobOpath yCTaHOBKY IO CXEMe: 3
LR RN RN R RN RO RU RN RN
1 — nuHamomeTp

2_6pyCOK HHHIIHHWC

3 — mmoacTaBKa L

=]

2. MenjeHHO U paBHOMEPHO MepeaBuras 0pyc, UsMEpUTh JUHAMOMETPOM CHITy TPEHHUSI.

3. PaccuuTaTh cuily peakuu ONOpHI Ul KaX0ro oneita: N = mg.

1. 2. 3.
4. Onpenenutb KOAGUIMEHT TPEHUS IS KaXI0TO OMbBITa: U = %
1. 2. 3.
2. BblYMCIHUTH MOTPEIIHOCTH: AFTp = AN =0,01H
AE, AN
& = (FTp +W)*1OO%
l.
2.
3.
Au fg—;;)
1 2.
3. TloctpouTts rpaduk 3aBHCUMOCTH [ OT MacChl Teja, OTJIOXKHB 110 BEPTUKAIN
4, IO TO30HTAJIX Maccy.
ud

1}

4. Otser: u = (u+ Ap)
1. 2. 3.

5. BriBonx:

e Vka3zaThb IMPHUYXUHBI TOT'PCIIHOCTHU:

e Ha ocHoBanum Fpa(l)I/IKa CI€JIaTh BBIBOJ O 3aBUCHUMOCTHU [ OT MACCBI:

Ne m, Kr N,H Frp, H n &y Au

1 (6e3 rpy3a)

2 (c 1 rpy3om)




3 (¢ 2 rpy3amn)

KoHnTpo/ibHBIE BOPOCHI:

1. Yem oTauuaroTcs CUila TPEHUSI CKOJIBKEHHUS U CHUJIa TPEHUS MOKosA?

3. Ilpu KaKuX yCIOBUSX CHUITY TPEHUS MOKHO U3MEPUTH MIPH IMOMOIIYU AUHAMOMeTpa?

4. HagepruTe BCE CHUJIBI, ICUCTBYIONINE HA OPYCOK B IaHHOU Tab0paTopHOl padore:

3amumute 2 3akoH HproToHA B BCKTOPHOM BUAC I paCCMOTpeHHOﬁ CUTYyalluu:

5. Bpycok MoJi0’KuiIu Ha HaKJIOHHYO IJI0CKOCTh, U OH Hayall COCKalb3bIBaTh ¢ Hee. Hauepture

BCE CUJIbI, IEHCTBYIOIINE HA OPYCOK.

3anummTte 2 3akoH HrroTOHA B BCKTOPHOM BHUJEC IJIA paCCMOTpCHHOﬁ CUTyalluu:

Hror padoTbl: oTUeT

Ilpakmuueckoe 3a0anue Ne 3
Pewenue 3a0au c npogpeccuonanvnoii HanpaeIeHHOCMbIO
N3ydyenne 3aBHCUMOCTH NePHOAA KOJIeOAHNH MasiTHHMKA OT JUIMHBI HUTH M MacChI rpy3a
Hean pa6oThl: TPOBEPUTH 3aBUCHUT JIM TIEPUOJ KOJIEOAHUS OT MACChl Tpy3a M OT JJIMHBI MasTHUKA.
IIpubopei: MaTeMaTHYECKUI MasTHUK, HAOOP IPy30B, JIUHEIKa, CEKyHIOMEp
Xoa pa0dorbr:
1. OTKJIOHHTE MASTHHUK OT IIOJIO)KEHHS PAaBHOBeCHsS U 0e€3 TOJYKa OTIIyCTHUTE €ro.
CocuuTaiiTe 3a CKOJIBKO CEKyHJ MASITHUK COBEPIIAT 20 MOJHBIX KOJEOAHMH M paccUUTanTe

t .
BpeMs OJHOTO MOJHOTO Konebanus: T = — ,TJIe N - 9HCIIO KOJIeOaHMIA.

1ombIT

2. N3mennte maccy MasTHHKA, OCTABIISAS JUTMHY HUTH HEW3MEHHOH. OIBIT MOBTOPUTE U
BBIYHUCIIUTE TIEPUOJ KOJIeOAHMS.

20IBIT

3. N3menuTe AMHY HUTH MasTHUKA: YKOPOTHTE, 3aMOTaB HUTh 4 pasa, U BBIYHCIINATE
nepuoJi KojeOaHUsI.

30IIBIT

40MBIT

4. Paccunraiite nepuog no dopmyne T = 2n \E

1. 2.
3. 4.
5. BriBoj 3anuimmTe B BUJE OTBETOB Ha BOIIPOCHI:

W3menwics i mepuon KoJjeOaHUs NP W3MEHEHNH Macchl rpy3a? Ecim na, To kak?



3aBUCUT JM Tepuoj] KoieOaHWs MasTHUKA OT JUIMHbI HUTH? Ecnm 3aBUCHUT, TO KaKoBa
3aBHCUMOCTh — IPSIMO MPONOPLUUOHAIBHAS WM 00PAaTHO MPONOPLUUOHATbHAS?

No | THCI0 KONEOaNMI, t,c T=! ¢ Lm | T=2r |4 ¢
n n g

1 20

2 20

3 20

4 20

KonTposbHbIE BOPOCHI:
1) V3menuTcs nu nepuoja KojaeOaHus MasTHUKA TIPH MTepeHeceHnu ¢ 3eMin Ha JIyny?

2) I'me MOXeT B TEXHUKE UITH B OBITY IPUMEHSATHCS MAsSTHUK?

3) CocraBUTh ypaBHEHUE CMEILIECHUS U HAMTHU CMELIEHHUE IIPU 3alaHHOM BPEMEHH, €CIIU
A=5cM,0y=0,T=02¢c, t=0.1¢c

4) CocTaBUTh ypaBHEHHS JJIs1 CKOPOCTH U YCKOPEHHUS M HAWTH WX 3HAYEHHE 110 YPABHEHUIO
[I0JIyY€HHOMY B 33JjaHUH 3.

Ilpakmuueckoe 3a0anue Ne 4
Pewenue 3a0au ¢ npogheccuonanvnoii HanpagIeHHOCMbIO

«Onpene.nelme KO3(1)(1)HIII/I€HT3 MOBEPXHOCTHOI'O HATHKCHUSA KUAKOCTH
HCJIL: OIIPCACIINTD KOS(i)(bI/ILII/IeHT MOBCPXHOCTHOI'O HATAKCHUA BOABI MECTOAOM OTPbIBA KaIlCJIb.

3apanue 1.

1. IToaroroBeTe 0O0OPYIOBAHUE:

Haueprtute Tabnuiy:



Ne Macca Yucao [{uamerp{lloBepxnocT-Cpeanee Tadanunoe [(OTHOCUTEIbHAS

Kale/bjKanejJbKaHajla [Hoe 3HAYEHHE BHAYeHHE |[IOrPelIHOCTh
OnbITA
IINPUIA HATSKEHHE [IIOBEPXHOCTHOIOIOBEPXHOCT- . o
m, KI |n 0 %
HATSKEHUS HOT'0
d, m o, H/'m
HATHKCHUA
Gep, H/M
GTaﬁ, H/M
1 1*¥1073 2,5%1073
2 2%10 2,5%107 0,072
3 3%1073 2,5%107

2. HaGepute B mmpwui 1 M1 BOAbI (KOIHH KyOUK»).

3. TloxcraBbTe MO MWIIPHULL COCY] 1Sl cOOpa BOABI U, IJIABHO HAKMMas Ha NOPILEHb LIIpUIIa,
no0eiTech MEJIEHHOTO OTpbIBaHU Karnenb. [logcunraiite Koim4yecTBo Kareiab B 1 M u
pe3yJIbTaT 3alUIINTe B TaOJIHILy.

RE
= ———
w0 94
5. BpruuciuTe NOBEPXHOCTHOE HATSKEHHE 1O PopMyJie
Pesynbrar 3anumuTe B Tabnuily.
6. IloBTOpHUTE ONBIT C 2 MJI U 3 MJI BOJIBL.
oy +a; + o

. 5
7. Haiigure CpCAHCC 3HAUCHHC ITOBCPXHOCTHOT'O HATSXKCHUA

Pesynprat 3anumunTe B Ta0IMILY.

8. CpaBHHTE NOJTYUYECHHBIA pe3yIbTaT ¢ TAOJMYHBIM 3HAUEHUEM [TOBEPXHOCTHOTO HATSKEHUS C
YYETOM TEMITEPATYPHI.
|<‘;r

+T
O el By 3T 2
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9. On ke penennTe OTHOCUTENIbHYIO MOTPEIIHOCTh METOI0M OIIEHKU
pe3yJIbTaTOB U3MEPEHU.

Pe3ynbrar 3anummre B TaOIUILY.
3apnanmne2Crenaiite BHIBOI.
Hror paborsl. OdbopmuTth Ha ucTax popmara A4 u caaTh MpernogaBaTeIo

Ilpakmuueckoe 3a0anue Ne 5
Pewenue 3a0au ¢ npogheccuonanvroii HanpasiIeHHOCMbIO
« Onpenenne K03(pPUIHEHTA TENJOBOI0 paCIIMPEHUs TBEPAbIX TeJ»

IIe.m,: HSyquI/IC OCHOBHBIX ITOJIOKCHHUH MOJ'ICKy.]'ISIpHO—KHHGTH‘I@CKOﬁ TCOpHUHU, U3MCPCHUC

K023(ppHLIMEeHTa TMHEHHOTO TEIJIOBOTO PACIIMPEHUS TBEPABIX Tell.



3aganuel.

1. 3anonHuTe MpoOMPKY HAa TPH YETBEPTH BOJOM KOMHATHOM TeMmIepaTrypbl U H3MEpbTe
HayaJbHYI0 TeMIleparypy BoAabl 71. Pe3ynbraTbl 3TOro M AAJBHEUIIMX W3MEPEHUHN
3aHocuTe B TaoOm. 1.

2. MH3meppTe WITAHTCHUUPKYJIEM JUIMHY L1 CTEpKHA—00pasiia U MOMECTUTE €r0 B IPOOUPKY .

3. IlpuBenuTe B KOHTAKT TOJIKATENb 3 MHAMKATOPA YUIMHEHHS ¢ 00pa3loM U 3adukcupyite
MHAUKATOp YJUIMHEHUS BUHTOM 4.

4. CoBMecTuTe HyJIE€BOE JeJIEHUE Kbl UHIUKATOpPa C €r0 CTPEJIKOM.

5. Bxurounte 31€KTpoHarpeBaTellb U, JOBEIS BOAY B NMPOOMPKE 0 KUNEHUS T2, CHUMUTE
OTCYET X yAJuHeHus: oopasua. [locie yero BBIKIIOYUTE HATPEBATENb.

6. Ornyctute BUHT 4, OTKJIOHUTE UHAMKATOP | B CTOPOHY, BEIHBTE MPOOUPKY C 00pa3om u3
Ie4H, 3aMEHUTE BOJly B MPOOUPKE BOJION KOMHATHOM TeMIlepaTypbl U 3aMEHUTE 00pa3ell.

7. CornacHo nyHkTam 1 - 5 mpoBeauTe U3MepeHus AJis BTOpPOro oopasia.

8. 3anecute B Tabi. | 3HaUeHHE MOTPEUIHOCTEH U3MEPEHUs MPHUPAIIECHUS JUIMHbBI CTEPKHS,
JUIHHBL cTepykHs U Temneparypsl (Ax, AL, AT), cuuras, 4T0 Kax1as U3 HUX PABHAETCA
MIO0JIOBUHE 1I€Hbl HAMMEHBIIETO JEJICHHS 1Kl COOTBETCTBYIOIIET0 MpUoOpa.

Tabmumna 1
O6paser L, T, X, 1>, a,_l AL, | AT, Ax, Af){,
M K M K K M K M K

1

Cpennee

3Ha4YeHHe

2

Cpennee

3Ha4YeHHe

[TPUMEYAHUME: Omnepanuu mociie TOMEMIEHUS TPOOUPKH C 00pa3ioM B I€Yb HYKHO

BBINIOJIHATH KaK MOKHO 6BICTpee, YTOOBI TEeMIICpAaTypa 06pa3ua HC YCIICJIa ITIOBBICUTHCS, IIPCIKAC

qeM 6yaeT YCTAHOBJICH HYJIb HA IIKaJIC UHIAHUKATOpPA.

9.CpaBHUTE TOJYYCHHBIC 3HAUCHUS C TAOJUYHBIMH B Ta0uuie 2 W CACIAWTe BBIBOJIBI
OTHOCUTEJIBHO UX COOTBETCTBUS.

Tabmuma 2

CBolicTBa HCEKOTOPBIX TBEPABIX TCJI




BemectBo | Temneparypa | YaenbHas YaensHas tennora TemmneparypHblid
iaByeHus, °C | TEIIIOEMKOCTh IUTABJIEHUS, K03 ppuImeHT
¢, JIx/(xr-K) A, kJIx/KT JUHENHOT O

pacuIMpeHus,
a 107, K!

Anromunu | 659 896 322 2,3

71 1530 500 272 1,2

Keneso 900 386 - 1,9

Jlatynp 0 2100 335 -

Jlen 1100 395 176 1,6

Menp 232 230 58,6 2,7

Onoso 1770 117 113 0,89

[Inatuna | - 2050 - -

[Tpo6Gka 327 126 22,6 2.9

CauHell 960 234 88 1,9

Cepebpo | 1300 460 - 1,06

Cranp 420 391 117 2,9

unk

3aganue?.

O0padoTKa IKCIIEPUMEHTATbHBIX JTAHHBIX
1. s o6pasua o hopmysie (3) HaiiauTe KO3PPUITUEHT TUHEHHOTO TETIOBOTO PACIIHPEHUS (L.

2. Onpenenure cpeaHee 3HAYCHUE Olcp:

3. Onpenenute aOCONIOTHOIO MOTPEITHOCTD OTACIBHOTO BBIYUCICHUSI KOCBEHHBIX U3MEPEHUIA:

A (ALY ( ar Y
Aa,=a, || —| +|— | + ,
X L T,-T,

rre Ax= 1073 mm, AL=0,5mm, AT =0,5°C.

4. Onpenenute cpeHee 3HaAUCHUE a0COIOTHOM MOTPEITHOCTH:

Zn:Aai
— =l .

n

Ao

p
5. 3anummuTe OKOHYATCIbHBIC PE3YJIbTAThI I/ISMepeHI/Iﬁ B BHJIC:
Quem™=0cp = A Ocp.

p
6. Onpenennure OTHOCUTEILHYIO MIOTPEIIHOCT u3Mepenuss & = ——-100% .

a,

Hror padorsl. Odopmuts Ha auctax popmata A4 1 ciaTh NPEnoAaBaTENIo



Ilpakmuueckoe 3a0anue Ne 6

Pewenue 3a0au c npogheccuonanvroii HanpaeIeHHOCMbIO
H3mepenne Moayist yIpyrocTH pe3uHbl
Ilenb: HayuynThCS HA MPAKTUKE ONPEENATh MOAYIb FOHra pe3uHsl.
IIpubopsI: ITATUB C JANKOMN, pE3UHOBBIN IIHYP, TPY3bl, JTUHEHKA.
Teopusi: Moayns FOnra B pabote Beruucisiercs o gpopmyJie: E = F*ly/ a*b*( 1 -1¢),rae

F - cuna ynpyroctu , paBHast BeCcy rpy30B Ha IIHype
a - IMpYHA IIHYpa, b - TONIUHA MHYpa
lo - paccrosiHre Mexay MeTkaMu A 1 B Ha mHype 0e3 rpy3oB
[- paccTosiHUEe MeX Ty MeTKamMu A 1 B Ha mHype ¢ Tpy3amu
Xoxa padoThI:

1. N3meputs Iy.
[Tonsecuts 2 rpy3a u u3BMepuThH I .

Brruncnuts E 114 Bcex onbITOB:

[ToBTOpUTH ONBIT € 3 rpy3amu. JlaHHBIE 3aHECTH B TAOIHILY.

W= WD

I[TorpemHocTy: A1=0A10=10%m,Ab=10"m, Aa=10"3m, AF=0,1H.

F, tate oy

AF Al, Aa Ab
€E=( — 4+ — )*100%

1.
E * ¢g
A= 100%
1 2.
3.
6. Otet: E= ( E £AE) Ila
1. 2.
3.
1. B BBIBOJE : yKa3aTh NPUUMHBI IOTPEITHOCTH:

CpPaBHUTH pacCUMTaHHBIA MOAYJb KOHra ¢ TaGIMIHBIM

OTIBIT loM I M| aMm b, M F,H | EJla | E.lla &% | AE,Ila
1 103 2
5%10°
2 1073 3

KonTpoJbHblie 3axanns.

1. TBepasble Teaa

A. o0nanaroT OIMKHUM MOPSAKOM

b. o0nanaroT qanbHUM NOPSIKOM

B. o0magaroT GIMKHUM U TATBHAM HOPSIKOM
2. ITocse mnacTuyeckoii JepopmMaumu Tey1o
A. He BocCcTaHaBIIMBAeT 00beM U (hopMy

b. He BoccTranaBiuBaeT Gpopmy

B. Pazpymaercs

3. AMopdHbIe Tes1a — 3TO Tejla , B KOTOPBIX MOJIEKYJIbI
A. 00pa3yroT ynopsI04eHHYIO CTPYKTYpYy

b. He 00pa3yloT ynopsj04eHHYI0 CTPYKTYpY
B. pacrionosxeHsl B BUJE PELIETKU

4. MexaHu4eckoe HanpsizkeHHe XapaKkTepu3yeT COCOOHOCTH TeJsla

A. pacTAruBaThCs




b. cxxumatbcs

B. conpotuBnaTbes nedopmanuu

5. ITocae xpynkoi gegpopmanum Teja0

A. He BOCCTaHABIMBAET 00bEM

b. He BoccTranaBnuBaeT GpopmMy

B. Pazpymaercs

6. Kpucraaiabl — 3T0 TeJia, B KOTOPBIX MOJIEKYJIbI

A. 00pa3yroT ynops04eHHYIO CTPYKTYpY

b. He 00pa3yroT ynopsa04eHHYIO CTPYKTYPY

B. pacrionosxeHsl B BUJE pEeIIETKU

7. Kpucraniabl — 310 ( BbIOEpeTe Bce NPaBUJIbHbIE BADUAHTHI)

A. utactmacca

b. anmas

B. rpagur

I'. nepeBo

J.comnb

E. cmona

Bonpoc 1 2 3 4 5 6 7
OTBeT
8. OTIMYa0TCs JIM NJIOTHOCTH OJJHOTO U TOT'0 Ke BelleCTBA MPHU Pa3HbIX TeMiepatypax?
IHonpoOyiiTe 00BACHUTH, UCNOJIL3YS CBOM 3HAHUA MO Bcemy pasaenay «MoJiekyJasspHas
pusukar».

9. Ot 4yero 3aBHCUT a0COIOTHAS AedopManys IPHU PACTAKEHUN UM CKATUM Tesa?

10. ITox nelicTBHeM pacTArMBaoLIeil CHJIbI JVINHA cTep:kHA n3MeHunaach ot 80 1o 80,2 cm.
Onpeneauts a0COTIOTHOE H OTHOCUTEIbHOE YUIMHEHHE CTEPIKHS.

11. OnpeaenuTh OTHOCHTE/IBHOE YKOPOUECHHUE NIPH C:KATHH 0eTOHA, ecJIM MeXaHn4YecKoe
nanpsokenue 8*10TIa. Moayas FOnra 6erona 40 I'lla.
Hror padorsl: oTueT

Ilpakmuueckoe 3a0anue Ne 8
Pewenue 3a0au c npogheccuonanvHoii HAaNPAGIEHHOCMBIO
«OmnpenesieHne 3JIEKTPOEMKOCTH MJIOCKOr0 KOHAEHCATOPA ¢ MOMOUILIO rAIbBOHOMETPa»
Heab: wu3MepeHHEe €MKOCTHM KOHJEHCATOpa TMpPH TOMOIIM TalbBaHOMETpPa, a TaK JKe
OKCIIEpUMEHTaIbHAsT TpoBepKa (OpMyN MapaUIETBHOTO M IOCIEA0BATEILHOTO COSAMHEHUS
KOHJICHCATOPOB.
3aganuel.
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1. CoctraButh 1nens no cxeme .K kimeMMam as, a2 TOAKIIOYUTH ITAJIOHHBIN KOHAEHCATOP, K
KJIEMMaM 07, 62 TIOTEHITMOMETD, K KIIEeMMaM 81, 62 - OAJUTMCTUYECKHUI rajTbBaHOMETD.

2. BkIIIOUNTh NUTAHUE YCTAHOBKH.

3. [lepemMemenneM ABMKKa TMOTEHIIMOMETpa IMOAaTh HAa KOHACHCATOP TAKOE HANpPsHDKEHHE, MPH
KOTOPOM CBETOBOM yKa3aTellb OTKJIOHSAETCS OT HyJIsl IPUMEPHO HA MOJIOBUHY IIKAJIBI.

4. Pa3psauTh STATIOHHBIA KOHJIEHCATOP Y€pe3 ralbBAHOMETP OTCUUTATH IO IIKaJIe MaKCUMaJIbHBII
oTOpoc cBeToBOro ykaszatens. OMNBIT MOBTOPUTH TPHU pa3a, HAUTHU cpelHee 3HaueHue oTOpoca
CBETOBOTO yKa3aTelsi MPOU3BECTH pacyer.

5. BmecTo 3TalnoHHOTr0 KOHJAEHCATOPa MOAKIIOYUTh UCTIBITYEMBIN U, pa3psikasi KOHJIEHCATOp Yepe3
raJIbBAHOMETP, OTIPEIETUTh BEIMYNHY MaKCUMAJILHOTO OTOpOCa CBETOBOTO yKa3arens. EMKocTh
KOHJIEHCATOPA BBIYUCIUTH UCIOJIB3Ysl 3HaueHue Ko yCTaHOBKHU.

6. AHaNOrMyHBIM 00Pa30M OIpPENETUTh EMKOCTh BTOPOIO KOHJEHCATOpa, 3aTeM €MKOCTh UX MpHU
MOCNIEOBATEIbHOM U TMAapajUIebHOM COEIWHEHUU. BBIYMCIUTH MO M3BECTHBIM (HOopMysiaMm
€MKOCTb TIPH TapaJIJIETFHOM U TOCEA0BATEIIbHOM COCIMHEHUH UCITBITYEMBIX KOHJIEHCATOPOB,
Y TIOJIyY€HHBIE PE3yJIbTaThl CPABHUTH C PE3YJIbTaTaMU OMBITOB.

7.11o okoH4YaHWH paOOTHI BEIKJIIOUUTH MUTAHUE YCTAHOBKH.

Hror padorsl. Opopmuts Ha nuctax popmata A4 U caaTh NPeEnoiaBaTeto



4. NHO®OOPMALIMOHHOE OBECIHHEYEHUE PEAJIM3ALINU
INPOI'PAMMUBI

4.1 OcHOBHBIE JIEKTPOHHbIE U3IAHMS:

O-1. KacesiHoB, B. A. ®u3uka: 10-ii kiace: yriyOa€HHbII YpOBEHb: YUEOHUK
/ B. A. KacbsinoB. — 11-¢ m31., crep. — Mocksa: [Ipocsemenne, 2023. — 480 ¢. —
ISBN 978-5-09-103621-3. — TekcT: 51eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cuctema. — URL: https://e.lanbook.com/book/334853 (nata
oOparmenus: 22.01.2024). — Pexxum gocTymna: ajis aBTOpU3. T0JIb30BaTEIIEH.

4.2 JIonmoJIHUTEJIbHbI€ HCTOYHUKM:

H-1. JmutpueBa, B.®. ®usuka mis mnpodeccrii W crneruaibHOCTEN
TEXHUYECKOTO poduiis: y4eOHUK I CTYA. YUpexIaeHul cpell. mpod. odpa3oBaHus
/ B.®. ImutpueBa. — 2-e usa., crep. — M.: M3narensckuit ieHTp «Akamgemus», 2017.
—448 c.

1-2. JImutpuena, E.1. ®usuka B mpuMepax u 3amadax: yueOHoe mocobue /
E.N. Imutpuena, JI.JI. Uesnera, JI.C. KocTiouenko. — M.: ®OPYM MH®PA-M,
2012.—-512 c.: un. — (IlpodeccuonansHoe 0Opa3zoBaHue).
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JUCT U3MEHEHUI Y JOMOJHEHU, BHECEHHBIX B METOJIMYECKHE
YKA3AHUA

Ne HU3MCHCHUSA, 1aTa BHCCCHUS, Ne CTpaHMIbI ¢ U3SMCHCHUEM

Bruio CraJo

OcHoBaHmue:

IMoanucek JIUIA, BHECHICTO UBMCHCHUSA

11




	4. ИНФОРМАЦИОННОЕ ОБЕСПЕЧЕНИЕ РЕАЛИЗАЦИИ ПРОГРАММЫ

		2024-11-06T17:53:00+0800
	Сычев Сергей Николаевич




