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quctuIinHe «®@u3uka» TpenHa3HavyeHbl Uil cTyaeHToB crnernuaiabHocTH 09.02.07 UudopmanuoHHBIC
CUCTEMBI U IPOrPaMMUPOBAHKE, COCTABIIEHBI B COOTBETCTBHH C pa0oueii MporpaMMoil AUCUUTUIHHBI « DU3HKAY»

1 HalpaBJICHbI HA JOCTHXKCHUC CTY ACHTAMU CJICAYIOIINUX ueneﬁ:

- OCBOEHHE 3HAaHUHM O (YHIAMEHTAJIBHBIX (PU3NYECKHX 3aKOHAX M MPUHIUIAX, JIEXKAIIUX B OCHOBE
COBPEMEHHOW (M3NYECKON KapTHHBI MHUpPa; HaumOoOJee BaXXKHBIX OTKPBHITHSAX B 00NacTH (PU3UKH, OKA3aBIIMX
OIIpeJIeNIAolIee BIUSHUE Ha pa3BUTHE TEXHUKU M TEXHOJIOTUHU; METO/IaX HAYYHOI'O MO3HAHUS TPUPOJIBI;

- OBJAJICHHE YMEHHUSIMH NPOBOJIUTH HAOIOJEHUS, IUIAHUPOBATh U BBINOIHATH 3KCIEPUMEHTHI,
BBIIBUT'aTh TUIOTE3bl U CTPOUTH MOJENM; HNPUMEHATHh NOJIY4YCHHBbIE 3HAHHUS MO (U3UKE IS OOBSCHEHUS
Pa3HOOOpa3HBIX

(¢u3nUeCcKUX SIBIEHUI M CBONCTB BEIECTB; MPAKTUUYECKOTO MCIOJIb30BaHUA (PU3MUYECKUX 3HAHUI,
OLICHHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(pOpMaLUY;

- pa3BHUTHE [103HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAJIbHBIX U TBOPUECKUX CLIOCOOHOCTEH B Iporiecce
MpUOOpETEeHNUs 3HAHUN 110 (PU3HKE C UCTIOIB30BAHUEM PA3IMYHBIX HCTOYHUKOB MH(OPMALIUU U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOT UM

- BOCHHUTaHHME YOEXJAEHHOCTH B BO3MOXHOCTH TMO3HAHMUS 3aKOHOB NIPUPOJBI U HCIOJIB30BaHUS
JOCTIDKEHUM (U3UKU Ha OJ1aro pa3BUTHS YEJIOBEUECKOM IMBUIN3AIMH; HEOOXOJUMOCTH COTPYIHHUYECTBA B
mpouecce

COBMECTHOI'O BBITMIOJIHEHUS 3a]1a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO OMIIOHEHTA IPH 00CYKACHUN
po0JieM eCTECTBEHHOHAYYHOTO COJEpPKaHUS; TOTOBHOCTH K MOPAJIbHO-ITHUECKON OLIEHKE HCIIOJIb30BAHUS
HAy4YHBIX JOCTHKEHHUH, 4yBCTBA OTBETCTBEHHOCTH 3a 3alLUTYy OKPY’KAIOLIEN Cpebl;

- UCIOJIb30BaHUE IPUOOPETEHHBIX 3HAHUN U YMEHUH JJIs1 pelIeHUs MPAaKTUYECKUX 3ajiay TOBCEIHEBHON
KHU3HH, obecrieueHus1 6€30MaCHOCTH COOCTBEHHOM >KM3HHU, PAllMOHAIBHOTO MPUPOIONOIb30BAHUS U OXPaHbI
OKpyXarolel cpeabl W BO3MOXKHOCTSAMHU MPUMEHEHUsS 3HAHUM NpU pElIeHWH 3a/ay, BO3HUKAIOIIUX B
nociuenyroei npodeccuoHanbHOM AesITeIbHOCTH.

Metoauueckie yka3aHHUsl SBISIOTCS 4YacThbl0 Yy4eOHO-METOAMYECKOrO KOMIUIEKCa M0 JAUCLMILIMHE
«Du3mMKa» 1 cojepKaT 3aJlaHusl, METOAUKH PELICHHs TOCTABICHHBIX 3a/1a4, Iepe4eHb HEOOXOTUMBIX (hOpMyII.
B pe3ynbraTe BhINOIHEHUS OJHOTO 00beMa 1a00paTOpHBIX (MPaKTUYECKUX) pabOT CTYACHT JOKEH yMeTh:

e  c(hopMUPOBAaHHOCTb NPECTABICHUH O POJIM U MecTe (PU3UKU B COBPEMEHHON HAy4YHOM KapTHHE

MHUpa; TNOHUMaHHE (U3NYECKOH CYIIHOCTHM HAaOMIONaeMbIX BO BceneHHOH sBiIeHUM; MOHMMaHUE POJIU

¢u3vk B (OPMUPOBAHUU Kpyrozopa U (PyHKIMOHAJIBHON TIPaMOTHOCTH 4YeEJIOBEKAa JJIsi peIICHUS

IPAKTUYECKUX 3a7a4;

® BIIAJICHWE OCHOBOIOJATAIOUIMMHU (DPU3UYECKIMH MOHATUSMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH H

TEOPUSMHU; YBEPEHHOE UCII0JIb30BaHNE (PU3HUECKON TEPMUHOJIOTUU U CUMBOJIUKH;

e BIAJCHUE OCHOBHBIMM METOAAMH HAy4YHOTO IIO3HAHMA, MCIOJIB3YEeMbIMH B (hU3MKe:

Ha0JII0/IEHUE, ONTMCaHKE, N3MEPEHUE SKCIIEPUMEHT;

e yMmeHue oOpabaThiBaThb peE3yJibTaThl HW3MEpPEHUI, OOHAPYKMBAaTh 3aBHUCUMOCTb MEXKIY

(GU3NUECKUMU BETMUUHAMU, OOBSCHATH MOTYUYEHHBIE PE3YJIbTaThl U JIEJIaTh BHIBOJIBI,

e copMHPOBAHHOCTh YMEHHS pelIaTh (PU3NYECKHe 3aj1auu;
e CcpOpMHUPOBAaHHOCTh YMEHHUS TNPHUMEHATH IOJyYEHHbIE 3HAHUS Uil OOBICHEHHS YCIOBHUS

NpoTeKaHusl GU3NIECKUX SIBICHUI B IPHPO/JIE, B MPO(HECCHOHAIBHON cdepe U sl MPAKTHUECKUX PEeIIeHUN

B TIOBCEIHEBHOM KHU3HM;

e c(pOopMHPOBAHHOCTh COOCTBEHHOH MO3UIMK MO OTHOIICHUIO K (u3nueckoi HHpOpManuu,

MOJTy4aeMOM U3 pa3TU4HbIX UCTOYHUKOB..

[Ipu npoBeneHny J1a0OPaTOPHBIX (MPAKTUYECKUX) paOOT MPUMEHSIOTCS CIEAYIONINE TEXHOJIOTHH W METOMbI
0o0y4eHus:

JlabopaTopHoe 3aHSITHE-3TO HCCJIEIOBAaHUE, 3aKPEIUIEHHE TEOPETHUYECKUX 3HAHUW, MPOBEpPKa Ha OIbITE
MOJI0KEHUN TEOPUHU.



IIpakTHyeckoe 3aHATHE-3TO PadOTa MO MOJYUYEHUIO U 3aKPEIJICHUI0 YMEHHUM M HAaBBIKOB, IPEIoJararomnias
6ounee y3kue 1enu. OCHOBHOM LIEIbIO IPAKTHUECKONW PaOOTHI SBISETCS:
- [Tony4yenne mpakTHUECKUX YMEHUN U HABBIKOB MO (PM3UKE B COOTBETCTBUU C FOCYAApCTBEHHBIM CTaHAAPTOM
BreimonHenne nmabopaTopHOi (TpakTUYECKOi) paboThl BKIIIOYAET B ceOs: MOATOTOBKY K JabOpaTopHOMY
3aHATHIO, TPOBEJICHUE IKCIIEPUMEHTAa U 00pabOTKY SKCIIEPUMEHTAIBHOI0 MaTepuaia ¢ 0pOpMICHUEM OTUYETA.
[Tepen HavarnoMm pabOTHI CTYJEHT OTBEYAET HA PsAJ BOMPOCOB, KACAIOIIMXCS €€ BBIMOJIHEHUS, U TOJIy4yaeT
paszpeleHre pyKOBOAUTENS 3aHATHI MPUCTYMUTH K IPOBEICHHUIO SKCIIEPUMEHTA.

[Tocne okOHYaHMS SKCIEPUMEHTA KaXKABIH CTYJEHT CaMOCTOSTENILHO J0JDKEH 00padoTaTh JaHHbBIE OIBITOB H

MOATOTOBUTH OTYET IO MPOJIeJIaHHON padoTe.

B coorBercTBUM ¢ y4eOHBIM IUIAHOM MPOrPAaMMBbl THOJATOTOBKM CHEIHMAJIMCTOB CPEIHEro 3BEHA II0

crienranbHOoCcTH 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHNE
U paboueil mporpaMMoii Ha mpakTHueckue (JlabopaTopHbie) pabOTHI MO JUCHUIUTMHE «PU3NKA» OTBOIUTCA 38
4acoB

2. MEPEYEHb TIPAKTUYECKHWX W JIABOPATOPHBIX 3AHSATHIA
(BbINMCKA U3 padoyeil MporpaMmbl)

Ne n/m Ha3Banue npakTudeckoii padoTsbl KoJu-Bo
(YkazaTh pasjien nporpaMmmbl, €CIIu 3TO HEOOXOAUMO) 4yacoB

1. JlabopaTtopHoe 3ansaTue Ne 1 M3ydyenue ogHOTO U3 U30MPOIIECCOB 2

2. JlaGopaTopHoe 3ansiTHe N2 Onpedenenue énaxcHocmu 6030yxa 2

3. JlabGopatopHoe 3ansiTue Ne3. Onpedenienue 31eKmMpudecKoil eMKocmu 2

KOHOEHCamopoe

4. JlabopaTtopHoe 3ausitue Ned Onpeodenenue mepmuueckozo Koagpgpuuyuenma 2
CONPOMUGIEHUA MeOU.

5. JlaboparopHoe 3ansatue Ne5 Hzmepenue 3/]C u enympennezo 2
CONPOMUGIEHUA UCHOYHUKA MOKA.

6. JlaboparopHoe 3ausitue Ne6 H3zyuenue 3aKon06 nocneodoeamenibHozo u 2
napanienvbHozo0 cOeOuHEeHUl NPOBOOHUKOS.

7. JlaboparopHoe 3ansatue Ne7 H3zyuenue agnenus 31eKmpomMazHumHoul 2
UHOYKYUU

8. JlabopaTtopHoe 3ansitue Ne§ Uzyuenue pabomur mpancgopmamopa 2

9. JlabopaTopHoe 3ansaTue No9 Onpedenenue nokazamensn npeiomieHus 2
cmekna

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

11. JlaGopatopnoe 3ausitue Nell. M3ydyeHne kapThl 3Be3JHOTO HeOa 2

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

13. Ilpaxkmuueckoe 3a0anue Ne 2 2
Pewenue 3a0au ¢ npogheccuonanvroii HARPAGIEHHOCHIbIO

14. Ilpakmuueckoe 3a0anue Ne 3 2
Pewenue 3a0au ¢ npogheccuonanvhoii HAnPAGIEHHOCHBIO

15. Ilpaxkmuueckoe 3a0anue Ne 4 2
Pewenue 3a0au ¢ npogheccuonanvHoii HANPAGIEHHOCHIbIO




16. Ilpakmuueckoe 3a0anue Ne 5 2
Pewenue 3a0au ¢ npogheccuonanvhoii HANPAGAEHHOCHBIO

17. Ilpakmuueckoe 3a0anue Ne 6 2
Pewenue 3a0au ¢ npogheccuonanvroii HANPAGIEHHOCHIbIO

18. Ilpakmuueckoe 3ad0anue Ne 7 2
Pewenue 3a0au ¢ npogheccuonanvhoii HAnPAGIEHHOCHBIO

19. Ilpaxmuueckoe 3a0anue No 8 2
Pewenue 3a0au ¢ npogheccuonanvroii HANPAGIEHHOCHIBbIO

HToro npakruyecKux 3aHATHH 38

3. COAEPX KAHUE JJABOPATOPHBIX 3AHATHUI
JlabopaTopHoe 3ansiTHe Nel
«3yyeHne OgHOrO M3 U30IIPOLIECCOB

He.]'lb paﬁoTbI. 9KCH6pI/IMeHTaJIBHa$I IMMPOBEPKaA ra30BbIX 3dKOHOB.

O6opynoBanue. CTEKISIHHBIN IUIMHAP BbICOTOM 50 cM, cTekisiHHas TpyOka minHoi 50-60 cm, 3akpbiTas ¢
OJTHOT'O KOHIIA, CTaKaH, IJIACTWIIMH, TEPMOMETp, JHHEHKa, OapomeTp-aHepoua (OJUH Ha KJIacc), ITaTUB C
JIaTIKOM, XOJI0HAsl U Topsvasi BOAA.

Onucanue paboTHI.
OneITHas npoBepka 3akoHa boisg — Mapuorra.

B unnuHap ¢ Bogoi oIrycKaroT OTKPBITHIM KOHIIOM BHU3 TPYOKY (cM. pucyHOK 1.). Eciiu ypoBeHb BojibI B TpyOKe
HaXOJUTCSI HIKE YPOBHS BOJBI B cOCy/ie Ha h, TO JaBieHue BO3lyXa B TpyOKe paBHO CyMMe aTMOC(EPHOTO U
THJIPOCTATUYECKOTO JaBlIeHHs CTOI0a BO/IbI BEICOTOI h. [l ynpoleHus: pacd4eToB MOKHO U3MEPSATh AaBJICHHE
B MUJUIUMETpax pTyTHOro croida. Toraa, ¢ yueToMm TOro, 4YTo IIOTHOCTH BOABI B 13,6 pa3 MeHbIlIe IIOTHOCTH
PTYTH, JJIs BO3/lyXa B TpyOKe MOxkHO 3anucath p=H+h/13,6 rne H — atmMocdepHoe naBineHne B MUJUIUMETpax
PTyTHOTO cTos10a, h — pa3HOCTh YpOBHEH BOABI B IMIUHAPE U TPyOKe, U3MEpEeHHas B MIJUTUMeTpax. B TpyOke
3aKJIIOYeHa IIOCTOSHHAs Macca BO3[yXa, KOTOPBIA MOXKHO CUMTaTh HAaXOJSAIIMMCS TPH TOCTOSHHOU
(komHaTHOI) Temmneparype. O0BEM U TaBIIEHHUE BO3/IyXa, 3aKIIOYEHHOTO B TPYOKE, MOKHO U3MEHSITh, U3MEHSIS
riryOuHy norpy»xenus Tpyoku. O6bem Bozayxa B Tpyoke V =185, rne | — mmna ctonba Bo3ayxa; S — miomaib
cedyeHus TpyOku. ITockonpKy IUIOIIa b MOMEPEYHOTO CeUYeHUs TPYOKU MOCTOSIHHA, JIMHA cTosI0a BO3AyXa B
TpyOKe IpornopLuoHaibHa 00beMy Bo3yxa. [loaTomy ams npoBepku 3akoHa boiinst — MapuoT-Ta 10CTaTOuHO
MIPOBEPUTH CTIpaBeNIMBOCTh paBeHcTBa: (H+h/13,6)I=cons

MMOPAAOK BBIITIOJIHEHUS PABOTBI

1. CobGepute yCTaHOBKY (CM. PUCYHOK 1.).



2. 3mepbTe 6apoMeTpoM aTMOC(HEpHOE JaBJIEHHE B MM PT. CT.
3. [lorpy»as B Bojly TpyOKY OTKpPBITHIM KOHIIOM BHHU3, U3MepbTe h
(OBTOpHUTE OMBIT HE MEHEE TPEX Pa3).

5. PesynbpTaThl U3MEPEHUN M BBIUKUCICHUN 3aHECUTE B TAOJHITY.

Ne onpita H h [ | c=(H+h/13,6)l

MM pPT. CT. MM |CM

6. 3anuIuTe BHIBOA: YTO BBl U3MEPHIIN M KAKOM MOTYYHIIN Pe3yJIbTarT.

Hror padorsl. Tabnuia, BEIBO
JlabopaTopnasi padora Ne2
«OmnpenesieHue BJIAKHOCTH BO3TYyXa»
Leab: OCBOUTH MIPHEM ONPEIEICHNUS OTHOCUTENLHOM BIIYXHOCTH BO3/yXa, OCHOBAHHBII HA UCMIOB30BAHUN
TICUXPOMETPA.

3anaunme 1. M3MepuTh BIa)KHOCTh BO3yXa C IOMOIIBIO ICUXPOMETPA.

ITToaroToBUTH TAOMUILY [T 3aIIMCH PE3YJIHTaTOB U3MEPEHNUN U BBIYMCIICHUN:



Ne ombITa teyxoro, OC tenasxmoro, OC At, OC D, %

1

2. PaccMoOTpeTh yCTpOICTBO ICUXPOMETPA.

3. Ilo nmoka3aHHsSIM CyXOro TEpMOMETpPA U3MEPUTH TEMIIEPATYPy BO31yXa teyxoro B TOMEIICHHUH.
4. 3anmcaTh MOKa3aHUS TEPMOMETPA, pe3epByap KOTOPOTO 0OMOTAaH Mapie tenaxuoro

5. BpUHMCIUTE pa3HOCTH MOKa3aHUM TEPMOMETPOB At = teyxoro - tenaioro

6. Ilo mcuxpomMeTpudeckoil TabauIe OnpeaeanTh BIaKHOCTh BO3LyXa @

7. Pe3ynbTaThl H3MEPEHUH U BEIYMCICHUN 3aHECTH B TAOJIHITY.

3aganue2.Cuenaiite BbIBOA O TOM, HOPMaJIbHAs JIM BJIQXKHOCTh BO3AyXa B [IOMEIICHUU.

Hror padorel. Ohopmuts Ha suctax popmara A4 u caaTh NpenoJaBaTeNio

JlaGoparopHoe 3ansaTHEe N3,
Onpeoenenue 3neKmpuueckoli eMKOCmu KOHOEHCAmopoe

Heab: onpenenutb EMKOCTh KOHJIeHCaTOpa. [IpoBepuTh 3aKOHBI [1OCIIE0BATEILHOTO U MAPAJIEIBHOTO
COEIMHEHUS KOHAEHCAaTOPOB

3aoanue 1. Onpedenenue b6ariucmuueckoii NOCMOSHHOU ¢ NOMOUWBIO FIMANOHHO20 KOHOEHCAMOopA.
1 [omy4nTs HOMyCK y MpemnoAaBaTeis U MPUCTYIHTh K U3MEPECHUSM.
2 BxmrounTts kmrou K, kitod K> yCTaHOBUTH B MOJIOKEHUE /.
3. [NoTeHOMETPOM yCTAaHOBUTH 3aJaHHOE NpenojaBaresieM Hanpsbkenue U.
4 [epesectu kirou K> B MoJoKeHUE 2 U ONPENEIUTD BETMYNHY OTKIOHEHHUS CBETOBOTO «3aifunka» n. [loBTopuTh
H3MEpEeHHs TPH pasa.
n = ny = n3=
5. Haiitu cpenHee 3HaUE€HUE OTKIOHEHUS «3aHUMKay:
nep = (m1 +ny+m3)/3 =
6. OrnpenenuTs OATUCTHIECKYTO TIOCTOSHHYTO:
A=C, Ul nep =

rae C— 3alaHHadg npenoaaBaTeyieM 3TaJIOHHAs EMKOCTb.

3aoanue 2. Onpedenenue HeusgeCmHol eMKOCMU KOHOeHcamopa.
1 xonoencamop
1. Bxmtounts k1104 K, kitod K> yCTAHOBUTD B MOJIOKEHUE /.
2. IloTeHIMOMETPOM YCTaHOBHTH 33JaHHOE MpenoaBaTeneM Hanpsbkenue U.
3. Ilepesectu ko4 K> B MONOXKEHUE 2 M ONPEACTUTh BEIMUMHY OTKIIOHEHHS CBETOBOTO «3aiuMka» n. IIoBTOpUTH
WU3MEpEHUS TPU pasa.
n= ny= n3=
4. Haiitu cpeaHee 3HAUCHUE OTKIOHCHUS «3alunKay:
Nep = (1 + ny+ n3)/3 =

5. Onpeaenuts eMKOCTh KOHIEHCAaTOpa



C=A4n, /U=
rae U — HampsiKeHHe, 10 KOTOPOTo 3apsoKeH KOHISHCATopP.

6. Beruncnuth OTHOCHUTCJIbHYIO MOTPEIIHOCTh USMEPCHUSA CMKOCTHU:

dC=03U+ An/ ne, =
rae O — OTHOCHTENbHAsl TOTPEIIHOCTh ONpeeNieHUs] HampsokeHus (cM. nmad. paborty 1); An — TMONOBHMHA TEHBI
HaUMEHBIIIETO JICJICHUS IIIKATbI TAIbBAHOMETPA.

7. Bbruncnute abCOIIOTHYIO MOTPEIIHOCTh H3MEPEHHS EMKOCTH:

AC=CdC=

3anucats pe3yapTaT B BuAe:  C = Cicnep £ AC

C= +

2 xonoencamop

1. Bximrounts ko4 K, kitod K, yCTaHOBUTH B TIOJIOKEHUE /.

2. TloTeHIIMOMETPOM YCTaHOBUTH 3aIaHHOE MperoiapaTesieM Hanpsbkenue U.

3. TlepeBectn ko4 K> B mojiokeHHWe 2 U ONPEJEIUTh BEJIWYMHY OTKJIOHEHHUS CBETOBOrO «3aiuuka» n. I[IoBTOpPUTH
M3MEpEeHHs TPH pasa.

n = ny= n3=

4. Hailtu cpeaHee 3HaU€HHUE OTKJIOHEHUS «3aluuKay:

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

5. Onpeaenuts eMKOCTh KOHJEHCAaTOpa

C=Any,p /U=

rae U — HampspKeHHe, 10 KOTOPOTo 3apsoKeH KOHISHCATopP.

6. Beruncnurts OTHOCHUTCJIbHYIO MOTPEIIHOCTh USMEPCHUA €MKOCTH:

dC=03U+ An/ ne, =

rae O — OTHOCHTENIbHAsI MOTPEIIHOCTh ONpE/CNICHUs] HanpsbkeHus (cM. nad. paborty 1); An — MOJNOBHUHA TEHBI
HaMMEHBIIIETO JEICHUS IIKAJbl FalbBAHOMETPA.

7. Bbaucinuth abCONIIOTHYO MOTPEITHOCTh U3MEPCHHS EMKOCTH

AC=CdC=

3ammcats pe3ynbTaT B BUAC:  C = Coxenep £ AC

C= +

3aoanue 3. Onpedenenue emxocmu HOCIE008AMENbHO COCOUHEHHBIX KOHOEHCATNOPOS.

Ilo 3amanuio mpemopaBaTeNsi COCAMHUTH KOHICHCATOPHI, €MKOCTH KOTOPBIX OBUIM ONpenesieHbl B 3aJaHUM 2,
[10CJIEJ0BATENBHO.

1. Bxmtounts ki1t04 K, kitod K> yCTAHOBUTD B MOJIOKEHUE /.

2. TloTeHIMOMETPOM YCTaHOBHTH 3alaHHOE MIperoiaBareieM HanpsokeHue U.

3. IlepeBectn Koy K> B MOJOKEHUE 2 W ONPENENUTH BEIWYMHY OTKIOHEHHS CBETOBOTO «3aifunka» 7. [1oBTOpUTH
H3MEpEeHHs TPH pasa.

n= n= n3;=

4. Haiitn CpC€AHCC 3HAUCHUEC OTKIIOHCHU «3aluMKa»:



Nep = (1 +m2+ n3)/3 =

5. OnpenenuTh eMKOCTh KOHJIEHCATOpa

C=An, /U=

rae U — HampsbKeHue, 10 KOTOPOro 3apsKeH KOHIEHCATOoP.

6. BEIYMCINTE OTHOCUTENBHYIO MOTPEIIHOCTh H3MEPEHUS] €eMKOCTH!

dC=03U+ An/ ne, =

rne SU — oTHOcHTeNbHAsl TIOTPEIIHOCTh ONpeAeieHus] HampsbkeHus (cM. J1ad. paborty 1); An — MoJOBHHA IICHBI
HauMEHBILET0 JI€JICHU Kbl FaIbBaHOMETpa.

7. Bbruncnute abCoIIOTHYIO MOTPEIIHOCTh H3MEPEHHS EMKOCTH:

AC=CdC=

3anucats pe3yapTaT B BuAe:  C = Cicnep £ AC

C= +

Paccunraiite TeopeTHUECKOE 3HAUEHNE EMKOCTH

c - G, _

C+C,

3aoanue 4. Onpedenenue emkocmu napaiienbHO COeOUHEHHbIX KOHOEHCamOopos.

[To 3amanuMio mpemopaBaTeNsi COCAMHUTH KOHICHCATOPHI, €MKOCTH KOTOPHIX OBUIM ONpeneNeHbl B 3aJaHUH 2,
napaieabHo.

1. BxuirounTts kimou K, kito4 K> yCTaHOBHUTH B MOJIOKEHUE /.

2. IloTeHIMOMETPOM YCTaHOBUTH 33JaHHOE NpenoAaBaTeneM Hanpspkenue U.

3. IlepeBectu k04 K> B MONOXKEHUE 2 M ONPEACTUTh BEIMUMHY OTKIOHEHHS CBETOBOTO «3aiuuka» n. IIoBTOpUTH
W3MEpeHHs TpH pasa.

n = ny = n3=

4. Haiitu cpeqHee 3HAUCHUE OTKIOHCHUSI «3aUUKa:

nep = (m1 +ny+m3)/3 =

5. OnpenenuTh eMKOCTh KOHJIEHCATOpa

C=A4n, /U=

rae U — HanpsbKeHue, 10 KOTOPOro 3apsKeH KOHIEHCATOP.

6. BEIYMCINTE OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUS] EMKOCTH:

0C=0U+ An/ nep =

rae OU — oTHOcHTENIbHAsI TIOTPEIIHOCTh ONpeAeieHus] HanpsbkeHus (cM. J1ab. paborty 1); An — mMoJoBHHA IICHBI
HaUMEHBILIETO JIEJICHN Kbl FaIbBAaHOMETpA.

7. Bbrancnute abCONIOTHYIO MOTPEIIHOCTh U3MEPEHHS EMKOCTH:

AC=CoC=

3anucath pe3yabTaT B BUIC: C = Coxenep £ AC

C= +

Paccuuraiite TeopeTrueckoe 3HaUCHIE EMKOCTH

Crep=C1 + (2=

Hror pa6oTsl: oTueT



JlaGopaTopHoe 3ansaTHE N4
Onpeodenenue mepmuueckoz2o Koyhpuyuenma conpomueienus meou.

eab padoThl: ONPEIETUTD ATEKTPOXUMUUIECKUAN IKBUBAJICHT METH.

Oo0opynoBanue. Becsl ¢ pazHOBecaMu, aMIepMeTp, Yachl, BEHTUIATOP HACTOJIBHBIN WIIH 3JEKTPOIIIIUTKA, HCTOUHHUK AJIEKTPUIECKOI
sHepruu (Boipsimutens BC 4-12 wnu Garapesi akKyMyJIsiTOPOB), pEOCTAT, KIFOY, MEAHbIE IJIaCTHHBI (2
IIT.), COeANHUTEIbHBIE IPOBO/IA, TIEKTPOIUTHYECKAst BAHHA C PACTBOPOM MEIHOT0 Kylopoca, HaXKaayHas
Oymara.

Teopus.
[Ipn pacTBOpeHHMH 3JIEKTPONMTA IO BIMSHHEM OJIIEKTPHUYECKOTO IO IMPOUCXOAUT IMCCOLMAIMS MOJICKYJ 3JIEKTPOJIUTa Ha
TIOJIOXKUTENFHO U OTPUIATENHHO 3apSDKEHHBIE MOHBI (JIEKTPOIUTHYECKAsT JUCCOLHAINS). DIEKTPOIPOBOIUMOCTE 3JIEKTPOIUTOB
00yCIJIOBIICHA HOHAMH.
[IpoxoxneHne eKTPUIECKOTo TOKA Yepe3 AMEKTPOIUT COMPOBOXKIAETCS BBIACIEHHEM Ha JJIEKTPOax BEIIECTB, BXOAAIINX B COCTAB
a5IeKTpoanTa. Macca BeIecTBa, BBIISIUBILETOCS MPH 3IIEKTPONIN3E 3a BpeMs t, Haxonures no ¢popmyie: m=klt. IBnerne >nexrponnza
HAIIUIO MIMPOKOE MPUMEHEHHE B TEXHUKE M IPOMBIIIIIEHHOCTH. [IprMeHeHne 31eKTpou3a: NoTyuYeHHE [IBETHBIX METAIIIOB (OYHCTKa
OT npuMeceii - paMHUPOBAHKUE); FaJIbBAHOCTETHS - TI0JIyYeHUE TIOKPBITHI Ha MeTajule (HUKEIHPOBaHUE, XPOMUPOBAHHUE, 30JI0UEHHE,
cepeOpeHHe | T.J.); TAJIbBAHOILIACTHKA - MOJyYeHHE OTCIanBaEMBbIX MMOKPBITHH (peIbe(HBIX KOITHiA).
Oo0opynoBanue. Becsl ¢ pazHOBecaMu, aMIepMeTp, Yachl, BEHTUIATOP HACTOJIBHBIN HIIH 3JIEKTPOIIINTKA, HCTOUHUK IEKTPUIECKON
sHepruu (Bormpsimutens BC 4-12 wnm 6arapesi akKyMyJsiTOPOB), peOCTaT, K04, MEIHbIE IIJIACTHHBI (2
IIT.), COEJMHUTENbHBIE IPOBO/IA, YIIEKTPOIMTHYECKAsi BAHHA C PACTBOPOM METHOTO KyIopoca, HaKJaqHast
Oymara.
Xoxa paboThl.
1. TmarenbHO OYHCTHTH MOBEPXHOCTh METHOM IUIACTHHBI HaXJauyHON OymMaroil W B3BECHTH 3Ty IUIACTHHY C MAaKCHMAaJbHO
BO3MOKHOU TOYHOCTBIO.
2. CoOpare D3JEKTPHYECKYI0 IelMb [0  CXeMe, = e N
B3BEIIEHHYIO IUIACTHHKY COEIMHHTE c “*“'"“(_/:\/ ? ’T—BET
OTpHLATENEHBIM MTOJIFOCOM UCTOYHHKA N
JNEKTPUYECKOM JHEPTUU:

3. Tlocne mpoBepku Ienmu MperoaaBaTeieM, 3aMETUTh BpeMsl MO YacaM C CEKYHJIHOW CTPENIKOW, 3aMKHYTh KIOY. BbICTpo
YCTaHOBHUTbH PEOCTATOM CHITY ToKa 1-2 A.

4. UYepes 8-10 MuHYT Lienb pa3oMKHYTh. [IMacTUHY, CIyXalllyl0 B OMBIT€ KaTOJOM, BBIHYTb, OCTOPOXXHO OIMOJIOCHYTh BOJOH,
BBICYIIUTH TIEpEe]] BEHTWISTOPOM WMJTU DJIEKTPOILTUTKOM, TIIATEIHHO B3BECUTh U OTPEJICNIUTh MAcCy BbIICTUBIICHCS METH.

Mg 1y

5. Tlo pe3ynbraTaM U3MEpEeHU ONPEAETIUTh AIEKTPOXUMUUECKUH SKBUBAIICHT MEJH 10 (hopMyJIe: k= I

6. CpaBHI/ITI) Haﬁ]:[eHHOC 3HAYCHUC DJICKTPOXMMHYCCKOI'0 JKBUBAJICHTA MEAU C TaOJUYHBIM 3HAYCHUEM U OIMpCACIIUTL

o |K - Kmaﬁﬂ

OTHOCHTENbHYIO TIOrPEITHOCT n3Mepenuii o popmyne: 0 = —— - 100% .

Kmaﬁ.z

7. Pe3ynapTaThl U3MEPEHUN U BBIYHMCIICHUN 3aHECTH B TAOJHILY:

Macca Macca Macca Cuna Bpems DNEeKTPOXUM Tabnuunoe OtHOC
KaToja 10 | KaToja Meu, TOKa, [, | mpomyckaHus HYCSCKUIT 3HAYEHUE WTETbH
OmbBITa, M, | IOCHe OTJIOXKHBIIIE A TOKa, t, C SKBHBAJICHT | 3JCKTPOXUMHUYECCKO as

KT OTIbITA, Hics Ha k, xr/Kn T'0 SKBHUBAJICHTA morpe
m, KT KaToje, m, Kragn, KT/KiT ITHOCT
KT b, 0, %

0,33*10°°
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8. Crenarb BBIBOI.

HTor padoThbl: oTUET

JlabopaTopHoe 3ansiTHE N5
H3zmepenue 3/]C u enympenneco conpomueieHus uCmo4YHuKa moka.

Heas padorsi: n3meputs 3/1C 1 BHyTpEeHHEE CONPOTHUBIEHHE HCTOYHNKA.
OOopynoBaHme: pe3UCTOp, KIIOY, METAJUIMYECKHH IJIAHIIET, COEIWHHUTENbHBIE IPOBOJA, aMIEPMETP, BOIBTMETpP, HCTOYHHK
JIIEKTPOITUTAHHS.

Teopus.
[ToTeHnmanbHBIE CHIIBI 3JEKTPOCTATHYECKOTO moiisi (cuiel KynoHa) He MOTYT HMOAAepKUBAaTh HMOCTOSHHBINA TOK B ILENH, TaK Kak
paboTa TUX CHJ BJIOJIb 3aMKHYTOI'O KOHTYpa paBHa Hymo. JlJis momnepskaHus B IENH MOCTOSHHOTO TOKa JOJDKHBI JeMCTBOBATh
HEMOTeHIaIbHbBIE (CTOPOHHKE) CHUITBI, UMEIOITIE MEXaHUIECKYI0, XUMUYECKYIO UM UHYIO IPUPOTY. Y CTPOHCTBA, 0OeCTIeYnBaIoNIe
BO3HUKHOBEHHWE U JIEWCTBHE CTOPOHHUX CUJI, Ha3bIBAIOTCS NCTOUHUKAMHU TOKA.
OU3NYECKYI0 BEIMYUHY, YUCICHHO PaBHYIO paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHUE CHJIBI NPH TMEPEMEIICHUU CIUHUIHOTO

A
. cr
MOJIOKUTENBLHOTO 3aps/ia BAOJIb Beel uemnu, Ha3piBatoT DJC ucTouHuKa: & = .
q
3akon Oma 11 3aMKHYTOU IIeTIM YCTaHABIMBAET 3aBUCHUMOCTD MEXIY criiol Toka, DJIC MCTOYHMKA ¥ MOIHBIM CONPOTHUBICHUEM
&
uem: [ = )
R+r
OO0opynoBaHHe: pe3UCTOpP, KIIOY, METAJUIMYCCKHAN IUIAHIIET, COCTUHUTEIBHBIC IPOBOIA, aMIIEPMETpP, BOIBTMETP, HWCTOYHHUK
ANEKTPONUTAHUS.
Xoa pabdoThI:
1. CoOpath 1ems 1o cxeme:
2. PazomxHyTh K04 ¥ u3mMeputh J/C uctouHuka.
3. 3aMKHYTbH KJIIOY U U3MEPUTH CHUITY TOKA U HANPSDKEHUE Ha PE3UCTOpE.
e-U
4. BBYUCTUTH BHYTPEHHEE CONPOTHUBIICHUE NCTOYHHUKA 110 popmyIe » = .
5. PesynbraThl H3MEpeHHH M BBIYMCICHHUH 3a1IMcaTh B TaONHUILY:
S/C, Hamnpsoxenue, Cuna Toka, BuyTpenne conpoTuBiieHue,
g,B U,B I,A r, Om

6. Crnenarth BBIBOJIL.

Hror padorbl: oTYeT

JlaGoparopHoe 3ansiTue N6 H3yuenue 3aKoH06 nociedo08ameibHo20 U NAPALi1ebH020 COCOUHEHUT
npPoBOOHUKOE
Leas paéoTsr:
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e  II3yunts 3akoHa OMa

e  lI3yuuTs mociieIoBaTeNbHOE M apalIebHOE COSIMHEHNUS IPOBOIHUKOB.
OGopynoBanue: HabOp PE3UCTOPOB, KIIOY, METAUIMYECKUH IUIAHIIET, COSAMHUTENbHbIE IMPOBOJA, aMIEPMETP, BOJIBTMETP,
HCTOYHUK JIEKTPOIUTAHHUS.

Teopus.
[TocnenoBatenbHOE M IAapayIeNIbHOE COEAMHEHHS B DJIEKTPOTEXHUKE — JBAa OCHOBHBIX CIOCO0A COCIUHEHUS 3JIE€MEHTOB
anekTpuueckoi nenu. [Ipu mocnenoBaTebHOM COEAMHEHMH BCE JIEMEHTHI CBA3aHBI APYT C APYrOM Tak, YTO BKIIOYAIOMIMN HX
Y4YacTOK LENM He MMEeeT HU OJHOTo y3ia. [Ipu mapanienbHOM COeMHEHUH BCE BXOASIINE B LEIb 3JIEMEHTHl 00bEANHEHBI ABYMS
y3J1aMU 1 HE UMEIOT CBsI3€ll ¢ APYTHMH y3JIaMH, €CJIU 3TO HE IPOTUBOPEUUT YCIIOBHIO.
IIpu nocnenoBaTenbHOM COEIUHEHUH IPOBOJAHUKOB CHJIA TOKA BO BCEX IIPOBOJHUKAX OJJUHAKOBA.

[Ipu mocnenoBaTeIbHOM COETMHEHNH TIPOBOTHUKOB CHJIA TOKA B JIFOOBIX YacTsX L[ENH OJIHA U Ta XKe: I - I 1— I 2.
[TonHoe HampsbkeHHe B IIETH MPH MOCIEI0BATENBHOM COSAMHEHUM, WIN HAMpPsKEHUE Ha MOJII0caxX MCTOYHHMKA TOKA, PAaBHO CyMMeE

HANpPsOKEHUH HAa OTIENBHBIX YIaCTKAX IIETIH: U=U 1+ U 2.

R]_ R2 Rﬂ
| 1 FR-R+R+ -+,

[Ipn mapannensHOM COEANHEHUN MaJCHUE HAIPSHKEHUS MEXIY ABYMsI Y31aMH, 00BbETUHSIOINMHY 3IEMEHTHI LIETIH, OJHHAKOBO AT
BCEX JIEMEHTOB. [Ipu 3TOM BenmmumHa, 0OpaTHast 00IIeMy COIIPOTHUBIICHHIO LIETH, PABHA CyMME BETUYNH, OOPAaTHBIX COMPOTHBIICHUSIM
HapajieNIbHO BKIFOYEHHBIX IPOBOIHUKOB.

Cuina Toka B HEpa3BETBICHHOI 4YacTH IENM paBHA CyMME CHJI TOKOB B OTAEIBHBIX MapajUIeNIbHO COCTUHEHHBIX IPOBOJHUKAX:

I=I + I,

Hampsixenne Ha yyacTkax uenu AB u Ha KOHIIaX BceX MapauieIbHO COeIMHEHHBIX MPOBOIHUKOB OJIHO U TO XKe: 'L' - L - E" 2

Jns AByX mapamiensHO COSIMHEHHBIX PE3UCTOPOB MX OOINEEe CONPOTHBIICHHUE
paBHO:

B |l & RiHs

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

Ecmu , TO o61uee COI}%OTI/IBHGHI/IG PaBHO:

rR=—
.
[lpu mnapamienbHOM COCTUHCHUU PE3UCTOPOB HX OOIIEE COMPOTUBICHUE OYJET MEHBIIC HAMMEHBIICTO W3
CONPOTHUBIICHUH.

Xoa paboThI:
1. Iocneoosamenvroe coeounerue npo8oOHUKOS.

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

E— puc. 1
. Mzmeputs HanpshkeHHe, CHITy TOKa Ha TIEPBOM PE3HCTOPE.

. I3MeHHTH cxeMy yCTaHOBKHM M M3MEPUTH HAIIPsDKEHHE Ha BTOPOM pe3ucTope. CxeMy HapHCOBaTh B TETPA/b.

. HN3meHuTh CXEMY YCTaAaHOBKHU U UBMECPHUTH 06]1166 HaIlps)KCHUE Ha IBYX COIMPOTUBJIICHUAX U12 .

4. Beuncauts cymmy HanpspxeHuit U+U,.
6. IIpoBeputs, BeinonHsiercs a1 paBeHcTBO: Up=U+U,,

1
. IIpoBeputsh cipaBeUIMBOCTh paBeHCTB Rip»=Ri+Rou — = —.

U, R
II. Iapannenvroe coedunenue npo8oOHUKOS.

1. CoOpartsb 1ensb mo cxeme (puc. 2):

12



puc. 2
. M3meputs HanpsikeHue, CUIly TOKa Ha TIEPBOM PE3HCTOPE.
. VI3MeHnTH CXEMy yCTaHOBKU M U3MEPHUTH CHITy TOKa Ha BTOPOM pe3uctope. CxeMy HapucOBaTh B TETPA/b.
Boruucnuts cymmy ToK0B 11+ .

V3MeHNTh CXeMy YCTaHOBKH M U3MEPHTH OOIIYIO CHITy TOKA B LIETH 11 .

. IIpoBeputs, BemodHseTCs Jin paBeHCcTBO: [1,=I;+1.

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

2 1

KOHTpOJ’[l)HbIe BOIIPOCHI:

1 . Kakoe COCIUHCHUC COHpOTI/IBHeHI/Iﬁ Ha3bIBaCTCs HOCJ'Ie)IOBaTeJ'ILHLIM? quy PaBHBI COIPOTUBJICHUEC, CHUJIa TOKA, HAIIPAKCHUC B
LECIHr MMPpU TaKOM COCZ[I/IHGHI/II/I?

2. Kakoe coeuHeHHe COMPOTHUBIICHHUI HA3bIBACTCS MapajieabHbIM? UeMy paBHbBI CONPOTUBIICHHE, CHIIA TOKA, HATPSDKEHUE B IISTTH
TIPH TAKOM COCIMHEHUH?

3 . HazoBute mmoce u MHHYCBI TapaJIJICJIbBHOTO U TTOCJIEA0BATCIILHOT' O COGI[I/IHGHI/If/‘I HpOBOI[HI/IKOB?

4. HpI/IBe)II/ITe IMPUMEPLI MapaJUICJIBHOI'0 U MOCJICA0BATCIILHOTO COCIMHCHUA ITIPOBOAHUKOB.
HTor padoThi: 0THYET, OTBETHI HA BONPOCHI

JlaGopatopHoe 3ansiTue Ne7 H3zyuenue aenenusn 31eKmpoMacHUmMHOU UHOYKYUU
Lean padoThl: N3yYNTH SBICHNE IEKTPOMATHUTHONW HHAYKIIHH.
O6opynoBanue: KaTtymika — MOTOK, TOCTOSTHHBI MarHUT, MHJUTHAMIIEPMETD, IITATHB ¢ My(PTOH U JAITKOM.

Teopus.
SIBIeHNE BO3HUKHOBCHUS SJIC B NPOBOJAIIEM KOHTYPE, HaxXoAAMIEMCA B MEPEMCHHOM IIOJIE WM ABWKYHIEMCS IMOCTOAHHOM

MarHUTHOM II0JIe, Ha3bIBaeTCs 3MEKTPOMAarHUTHOW MHIyKIwend. DJ[C WHAYKINH, COTTIaCHO 3aKOHY 3JEKTPOMAarHUTHON MHIYKIIWH,

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

oTpakaeT mpaBwio JIeHIa, KOTOpPOE TJIACHT: WHAYKIMOHHBIM TOK BCErja HAMpaBJICH TaKUM O0pa3oM, YTO €ro JcicTBHE
MPOTHUBOMOJIOKHO JIEUCTBUIO MIPUUKHBI, BHI3BIBAIOIICH €ro.

BuxpeBoe 3JIeKTpHUYeCcKOe TMOJIe TOPOKIACTCS TICPEMEHHBIM MAaTHUTHBIM. Er0 CHJIOBBIC JIMHUU BCET I 3aMKHYTHI, II0JI00HO CHIIOBBIM
JIMHUSAIM MarHuTHoro moJisl. CyIIHOCTb SIBIEHHUS 3JEKTPOMAarHUTHOM HWHAYKLUMM 3aKIIOYAETCsl HE CTOJBKO B IOSIBICHUU
MHIYKIUOHHOTO TOKAa, CKOJBKO B BO3HHUKHOBEHHM BHUXPEBOIO DJIEKTPUYECKOrO MOJIA. B oTiHMuYMe OT 3JeKTpOCTaTUUECKOIro MO
BUXPEBOE IEKTPUUYECKOE IOJIE SBISETCS HEMOTEHIMAIbHBIM.

YacTHBIM CITydaeM SIBICHUS dJEKTPOMATHUTHOW WHAYKITUH SIBIIICTCS caMOMHAYKIH. CaMOMHIYKIHS — 3TO Bo3HHKHOBeHHE D/IC B

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

dt

Xona paboTnl.
l.3akpenuTes B JIAIKe INTaTUBAa KaTYIIKy W IOJKIIOYHTH €€ K

MUJITTUAMIIEPMETPY .

2. [Ipubnuxass W ypmansiss ¢ pa3HOM CKOPOCTBIO MArHUT K KaTyIIKe, r ) B YCTaHOBUTH IO
MOKa3aHUSAM MUJLJTMAMIIEpMETpa, KaK 3aBUCUT BEJIMUMHA UHIYKIIMIOHHOTO — TOKa OT CKOPOCTH
W3MEHEHHUsI MarHUTHOTO MOJISl B MECTE PACIIOJIOKEHUS KaTYILIKH.

3.YcTaHOBUTb, 3aBUCUT JIM HANpaBlI€HUWE WHIYKIIMOHHOTO TOKa OT
MOJIKOCOB JBUKYIIETOCs MarHuTa.

4.T1oBTOPUTH OIBITHI, 3aKPEIUB B JIANKE IITATHBA MArHUT, MPUOIMKAsS U yaanss KaTylky.

5.3apucoBaTh OJUH U3 CIIy4aeB B3aUMHOIO JIBHXKEHUS KaTYIIKH U MarHuTa c YKa3aHHEM
HaIpaBJICHUs] HHIYKIIMOHHOI'O TOKA B KaTyIIKe.

IIOJIOKCHUA
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6. ConocTaBuTh NOTYyYCHHBIN pE3ynbTaT ¢ mpaBmioM Jlenna.

7.Craenars BBIBOI.
HTror padoTbI: oTUET

JlabopaTopHoe 3ansitue Ne8 H3yuenue padomur mpancgopmamopa
Ilesab: 0CBOMTH OCHOBHBIE 3JIEMEHTHI JIF0OOT0 TpaHChopMaTopa
Oo6opynosanme. 1. TpancdopmaTopsl Ha BEpTUKAJIBHBIX MAHENSIX C OJUHAKOBBIM U Pa3HbIM KOJIMYECTBOM
o6moToK (1o 1 mrt.). 2. McTouHMK 31ekTpuueckoil sHepruu Ha 4 B (Beimpsamurens B-24 M). 3.BonsTmeTpsl
nepeMeHHoro Toka 10 4 (2 wr.) u 120 B. 4. AmnepmeTpsl nepeMeHHOro Toka 10 2 u 6 A. 5. Kitou. 6.
CoenuHuTEIBHBIE IPOBOJA.

IMopsiiok BbINOJIHEHUS PA0OTHI
1. CocTaBUTbH JIEKTPUUYECKYIO LIETIh IO CXEME, PUCYHOK 1.

2. Tlocne mpoBepKH ey MpernoaBaTeieM 3aMKHYTh KITF0Y; TPOHAO0II0AaTh padOTy JIEKTPHUYSCKON TIeTTH
U clieJaTh BBIBOJI.

3. CocTaBUTh AIEKTPUUECKYIO LIETIb [0 CXEME, PUCYHOK 2
[Tocne mpoBepku 1ieNH MpenoaBaTeieM, 3aMKHYTh K04, IPOHA0IIOAAaTh PaboTy AJIEKTPUIECKON
HeTH

5. CHATh MOKa3aHUS H3MEPUTEITHHBIX MPUOOPOB U 3aHECTH B TabOMIy |

6. Omnpenenuth KOd)PUIMEHT TpaHCPOPMALIMH U CIETATh BHIBOJI

i 3 L@
> _:g «é:'_ . é::; .
© i —t —. 5 —F (v
4B~V 44— I—+F @ @ 3. ;:é ) M C)
? {—8 & o \N R I—F
::% é“?_’. 4B~ N It
| 5  M—
° 3 -
Pucynok 1
Pucynox 2
Tadauua 1
Howmep Cuia Toka B 00MOTKax Hampsoxenue Koaddurment
OTIbITa Ha xoH1ax 00MOTOK TpaHchopManuu
[Iepsuunoy | BropuuHoii IIepBuunoil | BropuyHoii k
I A LA U2 B Ui B

Hror padoTsi: Tadanna
JlabopaTopHoe 3ansiTue Ne9 Onpedenenue nokazamens npeiomMieHus CmeKna

Lean padoTel: onpeeneHre MoKa3aTels MPEJTOMIICHHUS CTEeKIa.

O0opyaoBaHue: IUIOCKONIApaJUIeNIbHas CTEKIISIHHAS TUIACTHHKA, UMetomast JopMy TparneuuH, JIMCT OyMmary, JIMHeiKa, KapaHal.
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Teopus.

CKOpOCTBh CBETa B BaKyyMe OIpe/eeHa IKCIIEPIMEHTAIbHO. Bo Bcex cpemax cKOpoCcTh CBETa MEHBIIE, 4eM B BakyyMme. Ha rpanuniie
IBYX Cpell CBET MEHSET HalpaBJIEHHE CBOETO pachpocTpaHeHHs. YacTe CBETOBOW SHEPIHHM BO3BpAINAETCS B IEPBYIO Cpexy, T. €.
MIPOUCXOIUT OTpakeHue cBeTa. Eciu BTOpas cpema mpo3pavna, TO CBET YACTHYHO MOXKET IPOUTH depe3 rpaHuIly Cpell, TAK)KE MEHsA
IIPY 3TOM HalpaBJeHHE PACIPOCTPaHEHUs. JTO sIBIEHHE Ha3bIBAaeTCs MpeloMIeHUEM cBeTa. [IpenomiieHne cBeTa Ha TpaHULE ABYX
cpen OOYCIIOBJIEHO M3MEHEHHEM CKOPOCTH IIpH IEepexoie CBeTa M3 OJHOH cpenbl B Apyryro. OTHOCHTENBHBIM IOKa3aTesb
IpeJIOMIIEHHS ABYX CpeJl paBeH OTHOIIEHUIO CKOPOCTei cBeTa B 3THX cpefax. IIpu mpoxokieHnn cBeTa U3 ONTHYECKH MEHee MJI0THON
cpelsl B 0oJiee TUIOTHYIO JIyd MOXKET MOTHOCTBIO OTPa3UThCS. DTO SBJICHUE HA3BIBACTCS IOJHBIM OTpaKeHHEM cBeta. [loka3aTens

sin o

TIPEJIOMIICHUS OTIpeieNnsieTcst o hopmyie n,, =—
sin 3
HCTIONB3YIOT TEOMETPUIECKOE TIOCTPOEHHE pHC. 1.

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

(opmysa I ONpeneNeHus] MOKa3aTems MPeIoMIICHHS

AE
DC

HUMEET BUJ T’l,,p =

Xopn pa0doThl.

el S

MIJIACTHHKH ), COETUHUTH TOUKU B u F.

. Z[J'IFI OmpeACICHUA COOTHOILICHU

A
puc. 1.

[TockomapamienbHyI0 CTEKISTHHYIO IIACTUHKY MTOJIOKUTH Ha JIUCT OyMard ¥ OTMETHTh KapaHJaloM e€ TpaHu.
3a IIaCTHHKON IIPOBECTH MPSAMYIO TaK, YTOOBI OHA He ObliIa MEePIEeHANKYIIPHON K BepXHEH TpaHu IIIACTHHKY.

Yepes MIaCTUHKY pacCMOTPETh MAaJAOIINHI JIyd U MPOBECTH MPETOMIIEHHBIN JIyd OT HM)KHEH I'paHu MJIACTUHKH.
OTMeTUTh Ha MAJAr0IIeM JIy4e TOUKy B (Touka ero nepeceveHus ¢ rpaHblo INIACTUHKHY ), TOUKY F (Hauano jyda, BBIIIEIIEro U3

5. Ha nmapmaromem igyde oTMeTUTh TOUKY A (0Tpe3ok AB momkeH ObITh OoJIbIIIe, YeM MIMPHHA IIACTHHKHN), 0Tpe3ok BF mpommute

U Ha POAOIDKEHNH 0TMeTUTh ToukKy C (ipu uém AB=FC).

6. ‘Iepe3 TOYKY B MOPOBECTU MEPHNCHAUKYJIIAP K I'PAHAM IIACTUHKU, a 3aTEM 4Y€PE3 TOUYKU AunC MOPOBECTU JIMHUU IapaJlJICIIbHBIC

TpaHsAM IJIACTUHKA U OTMETUTb TOYKHU EuD.

sma AE
7. PaccunTaTh moKasaresb OPEIOMICHHUS CTEKIA 1o Gopmyre 1, = =—.
» ;
sm f  DC
8. OmsIT OBTOPHUTH 3 pa3a, U3MEHsIsI yroil MaJeHUs JIy4a.
AAE ACD
9. PaccunTaTh OTHOCHTEIBHYIO H a0CONOTHYIO OTPEITHOCTH 10 popMynaM: & = —— + u An = n,,&
AE  CD
10. JlaHHble U3MepeHUIl U BEIYMCIICHUH 3aHECTH B TaOJIHUILY:
HU3MEPEHO BBIUHCIIEHO
Ne cpeanec cpenHee
OmbITa AE, MM DC,mm | AAE, Mmm | ADC, MM np SHAYCHME g, % 3HaYeHue &, An
n,, %
1.
2. 1 1
3.

11. Caenarts BoiBojA. OKOHYATENBHBIN PE3yIbTAT U3MEPEHUH 3amUCaTh B BUAe AN = n,, +An.

Hror padoTel: oTueT

Jla6opaTopHoe 3ansiTHe Nol) OmpeaesneHue JUTHHBI CBETOBOM BOJHBI C TOMOIIBIO TH(PPAKITMOHHON
PEIIeTKH.
Henab: [To3HAKOMUTKCS Ha OMBITE C SBJICHHEM MHOTOJIY4YeBOU WHTEp(EpPEHIINN CBETOBBIX BOJH. Mcronb3ys

peméTKy C U3BCCTHBIM PACCTOSAHHUEM MECKAY IITpUXaMU U3BMCPUTH JJJIMHY BOJIHBI CBETOBOT'O U3TTYUYCHMUS.

Oo0opynoBanmne:

1. IITaTus.
2. Judpakunonnas pemérka 100 mrpuxoB Ha MM.
3. HW3mepurenbHas JeHTA.
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Teoperudeckasi yactb padoTbl: J(udpakimoHHas pernieTka MpeacTaBIsieT cO00H COBOKYIMTHOCTh OOJIBIIIOTO
4KClla Y3KUX LIENeH, pa3AeIeHHbIX HEPO3PAUYHbIMU ITPOMEXKYTKAMH.
d =a+ b — nepuoa AuppaKIIMOHHON pEeHIEeTKH
d-sin ¢ =k-A, k=0,1,2... - popmyna nuppakiIMOHHON PEIIECTKH,
¢ — yroJ, 1oji KOTOPhIM Ha0JII01aeTCsl max CBETa COOTBETCTBYIOLIETO IIBETA.

B paGore ucnone3yercs audpakiuonHas pemerka ¢ nepuoaom 1/100 mm, 1/50 MM (mepuoa ykazaHa Ha
pemietke). OHa SBISIETCS OCHOBHOW YacThi0 M3MEPUTEIHLHON YCTAaHOBKH IMOKa3aHHOW Ha puc.l. Pemetka 1
YCTaHABIIMBAETCS B JiepKaTelie 2, KOTOPbI MPUKPEIJIEH K KOHIy JTMHEWKH 3. Ha nuHelike ke ycTaHaBIMBaeTCs
YEpHBIN SKpaH 4 ¢ y3KOH BEPTUKAJIBHOM IIEJIbIO 5, TOCEPEANHE, IKPAH MOKET MEPEMEIIATHCS BIOJIb JTUHEHUKH,
YTO MO3BOJISICT U3MEHATH PACCTOSHUE MEXKTy HUM U TU(PAKIMOHHOMN PEeIeTKO! (1151 MOTyYeHUs] HauOOoIbIIeH
pe3koctu). Ha skpaHe M JNMHEWKH UMEIOTCS MM IIKalbl. ECaM CMOTpeTh CKBO3b PELIETKY U MpOpe3b Ha
HCTOYHMK CBETa, TO Ha YePHOM (hOHE 3KpaHa MOXKHO HAOJIIOJATh MO 00€ CTOPOHBI OT LIENU JU(PPAKIINOHHbIE
CHEeKTpbl 1-ro, 2- TO W T. A. MOPSAKOB (CIy4yaliHBIA MEPEKOC B PACIONIOKEHHH CIEKTPOB YCTpPaHSAETCS
IIOBOPOTOM PaMKH C PELLIETKOMN).

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

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

[Ipu BbIBOJE 3TOH (OPMYINBI YYTHTE, YTO BCIEACTBUE MAJOCTH YIJIOB (HE MeHee > 5) MoJ KOTOPHIM
Ha0JII0/1al0TCA MAKCUMYMBI, UX SIN MO>KHO 3aMEHUTH Ha tg.

PaccTosiHre @ OTCUMTHIBAIOT MO JIMHEHKE OT PEIIeTKH 10 dKpaHa, b — MO MIKale dKpaHa OT IIEeNH A0
BbIOpaHHOW JUHUM cHekTpa. B »Toli paboTe mNOrpemHocTb H3MEpPeHH A HE OLEHUBAETCS U3-3a
HEOIPEICIIEHHOCTH BHIOOPA CEpeAMHBI YaCTH CIIEKTPa JAaHHOTO 1IBETA.

IIpakTnyeckas 4yactb padoTHhI.
3aganue Nel.
1) CoOparb H3MEpUTENbHYIO YCTAaHOBKY, YCTaHOBUTH DJKpaH Ha pPAacCTOSHUHM, Ha KOTOPOM YETKO
IIPOCMAaTPUBAIOTCS CIIEKTPHI.
2) T'maps ckBo3b AUGPAKIMOHHYIO PEHIETKY M LIeNib B 3KpaHe Ha UCTOYHUK CBETa, U MepeMelas 3KpaH,
YCTaHOBHTE €T0 TaK, YTOOBI AU(DPAKIIMOHHBIE CTIEKTPHI PACIOIAraIMCh MApaUIeTIbHO IIKaJe SKpaHa.

3) He nBuras npubopa, 1o mKasne ornpeaeanuTe MoJI0KeHHEe CEPEeIMH IIBETHBIX MOJIOC B ciekTpax | mo-

psaka. PesynbraThl 3anummTe B Tabiuily. ONpeaenuTs CpeHEe 3HAUEHUE Pe3yIbTaTOB U3MEPEHMS.

[{BeT momnoc bcmpaBa | bcneBa | bcpennee |a d A k

1) xpacHslit

2) KeATHIN

3) 3esieHbId

4) ¢uoseToBbIN

PacuertnI:
4) CpaBHHUTE MOTYyYCHHBIC PE3YJIHTATHI, IOJYYCHHBIC PE3YIHTATHI C JJIMHAMH BOJIH ATHX IIBETOB HA
IBETHOW BKJICHKE WIIU TI0 TIPEIOKEHHON TabuIIe:

IBeT JIHa BOJIHBI, [IupuHa yyacrka,
HM HM
KpacHsiii 800 — 620 180
OpanxeBbIil 620 — 585 35
Kentsrit 585-575 10
Kenrto-3eneHsliii 575 -550 25
3eeHbIi 550-510 40
["onyGoii 510 —-480 30
Cunni 480 —450 30
PuoIeTOBBIN 450 -390 60
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5) Cnenaiite BBIBO/I.
3ananue Ne2. HaGmmonenne nudppakuuu ceera B rpammogonHoii miactunke(78 06/muH., 33 00/MuH.)

1) B3aTh OTpe3oKk IUIACTUHKU B TMPaByl PyKy W NPUCTaBUTH CIIpaBa K IJIa3y Tak, YTOOBI OOPO3IKH
PaCIOIOKUINCH BEPTUKAIBHO, TO €CTh MapajuleIbHO HUTH JIaMIIbl, a CBET OT JamIbl Hajajl Ha
MOBEPXHOCTD MOJI Pa3IUYHbIMU yriamu. HaGmionenue sydiiie BeCTH B 3aTEMHEHHON KOMHATE.

2) Cpenaiite BBIBOJI 3aBUCHUMOCTH OTYETJIIMBOCTU M SIPKOCTH IMOJYYEHHBIX CIIEKTPOB OT KOJIMYECTBA
O0pO3/I0K U yIJia MaJeHus JTy4ei.

Hror padoTthl: oTueT

JlaGopaTopHoe 3ansitue Nell. M3ydenue kapThl 3Be31HOIO HeOa
Iesab: 3HAKOMCTBO CO 3BE3IHBIM HEOOM, PELICHHE 331a4 HA YCIOBUS BUAUMOCTHU CO3BE3/IUH U ONPE/IEICHUN
UX KOOpJIUHAT

3ananue

1. YCTaHOBHTH MOABMKHYIO KapTy 3BE3MHOTO HeOa HA JeHh M Yac HAOJIIOJICHUS W HA3BaTh CO3BE3IHS,
pacmooKEHHBIE B I0XKHOM YacTu HeOa OT TOPU30HTA JI0 MOJIF0Ca MUPA; Ha BOCTOKE — OT TOPU30HTA JI0 MOJII0Ca
MUpa.

2. Haiitu co3Be3aus, pacnonoKeHHbIe MEX/1y TOUKaMU 3anazia u ceepa , 10 oktsa6ps B 21 yac. [IpoBeputh
MIPaBWJIBHOCTH OIPE/IEICHHs BU3yaJIbHBIM HA0JI0/IeHuEM 3BE3/IHOTO Heda.

3. Haiitu Ha 3B€3/1HOM KapTe co3Be3usl ¢ 0003HAYECHHBIMH B HUX TYMAHHOCTSIMU M IPOBEPUTH, MOKHO JI
UX Ha0JII01aTh HEBOOPYKEHHBIM IJ1a30M.

4. Onpenenutsb, OyayT a1 BUIHBI co3Be3us JleBbl, Paka. BecoB B monmHoub 15 centsops? Kakoe co3e3nue
B 9TO ke BpeMs OyJIeT HaXOAUThCs BOJIM3M rOpU30HTA Ha ceBepe?

5. Ornpenenutpb, Kakue U3 NEePEeUUCIICHHbIX co3Be3auii: Manas Measenuua, Bononac, Bo3auuuii, OpuoH -
JUISL JAaHHOW HIMPOTHI OyAyT HE3aXOAAIIUMU?

6. Moxer nu s Hawed mmpotsl - Ctapast KynaBna 20 ceHTa0pst AHApOMea HaXOAUTHCS B 3eHUTE?

7. Ha xapte 3BE3mHOTO HebOa HAWTH MATH JIOOBIX MEPEUMCICHHBIX cOo3Be3nuii: bonbiras Mensenuna,

Manas Mensenuna, Kaccuones, Auapomena, Ilerac, Jlebenp, Jlupa, I'epkynec, CeBepHas kopoHa — H
ONpeAeNuTh NPUONMKEHHO HEOECHbIE KOOpAMHATHI (CKIOHEHHE, W MPSMOE BOCXOXKACHME)-3BE3/ ITHX
CO3BE3/IUM.

Hror padoTthl: oTUET

Ilpakmuueckoe 3ad0anue Ne 1
Pewienue 3a0au c npogheccuonanvnoii HanpPaeIEHHOCMBIO
N3mepenne yckopeHHs Tejla IPH PABHOYCKOPEHHOM JABUKEHUH
Ienb: M3yuuTh OCHOBHBIE 3aKOHOMEPHOCTH PaBHOYCKOPEHHOTO JIBUYKEHUSI.
IIpudopsi: xeno0, mraTuB ¢ My(PTOH, MAPUK, METATUNINYECKUN IUIUHAP, CAHTUMETP, CEKYHIOMED.
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Teopusi: OcHOBHAsI XapaKTEPUCTHKA PAaBHOYCKOPEHHOI'O JBHKEHHUS - YCKOPEHHUE, KOTOPOE IMOKa3bIBaeT
GBICTpOTy N3MCHCHHUS CKOPOCTH. YCKOpeHI/Ie ABWXKCHUSA TCJI MOXKHO OIPCACIIUTL OIBITHBIM ITYTCM.
Hampumep, yckopeHue JBHKYLIETocs MapHKa 1o Kenooy.

Xox pabdoThI:

1. Cobepure ycTaHOBKY KaK ITOKa3aHO Ha
PHUCYHKE.

2. VYcraHOBUTE €100 Ha BHICOTE
10 cM — h — He MeHsieTcs 1J1s1 IePBBIX 3
ONBITOB.

3. H3mepbTeS — nepeMelieHne mapruka — pacCTOSTHUE OT BEPXHETO Kpas xesioba 0 HWIHHIIPA B KOHIIE
Y 3aMHIINATE B TAOJIHUILy BO Bce 6 OMBITOB ( HE H3MEHSETCS).

Ckarure mapuk 3 pasa 1o xeno0y ( He ToJIKas) U U3MephTe BpeMsl.

VYcranoBute xeno0 Ha BbICOTE 5 ¢M — h — He MeHsieTesl ISl CJIeYIOIUX 3 OIBITOB, S — HE MEHATD.
Ckarure mapuk 3 pasa 1o eno0y ( He ToJIKas) U U3MephTe BpeMsl.

N onk

. 28
Paccuuraiite yckopenue mapuka mno gpopmyiie: a = /U1 BCEX OIIBITOB

A

Paccuuraiite norpemnoctu: AS = 0,01 M, At =0,1c

AS At
Eq = (T‘l'T) * 100%

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

8. Ortser: a = (a ¥ Aa) m/c?
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9. BrBon:
e VYka3zaTh NPUYHHBI TIOTPEITHOCTH:
e Ha ocHOBe JaHHBIX TAOJIMIIBI CIICTANTE BBIBOI, KAK 3aBUCHT YCKOPEHHUE IIAPHKa OT
BBICOTHI JKe100a:

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

OHTPOJIbHbIE BONPOCHI:
VpaBHeHME JBUKCHUS MaTepHalbHOM TOYKM MMeeT BHA S = 20t+1,2¢2

Omnpenenure: 1) BuA OBUKEHMS; 2) HA4YaJbHYI0 CKOPOCTb; 3) MOIYJb YCKOPEHMS,
4) myTh S, KOTOPBIX MPOIILIa TOYKA 32 2 CEKYH/IBI.

2. Tloe3n nBmwxercst co ckopocteio 20 m/c. Ilpu TopMokeHMHM TO€3[a, A0 TOJHON
OCTaHOBKH, OH Ipouieln paccrosiHue B 200 M. OnpenenuTts BpeMsi, B TeYeHHE KOTOPOTO
IIPOUCXONIIO TOPMOKEHHE.

3. Teno npomuio 3a NEPBYIO CEKYHIY 2 M, 3a BTOPYIO — 4 M, 32 TPEThIO — 6 M. MOKHO JIU
yTBEP)KAaTh, YTO JIBUKEHHUE SIBISETCS PAaBHOYCKOpPEHHbIM? JlOKaKuTe, OnmMupasich Ha
bopMyiTy YyCKOpEHHsI, HCIIOJIb3YEMYIO B J1aOOpaTOpHOM paboTe.

C R

Hror padoTbl: oTHeT

Ilpakmuueckoe 3ad0anue Ne 2
Pewenue 3a0au ¢ npogheccuonanvnoii HanpasIeHHOCMbIO
Onpenesienne K03pPUUUEHTA TPEHUS CKOJIbKEHUS
ey padoThl: paccunTaTth KO3(PPHUIUEHT TPEHUS CKOJIBKEHUS U Ha TIPAKTHKE YAOCTOBEPUTHCS,
4710 KO3 UIIMEHT TPEHUS HE 3aBUCHUT OT Beca TeJa.
IIpubopsei: THHAMOMETP, MO/ICTaBKa, OPYCOK, HAOOp TPY30B, CAHTUMETD.
Teopus:
CuJiia TpeHHs CKOJIbKeHHsI — BO3HUKAET IPU NIEPEMEILIEHUH OJTHOTO TeJIa OTHOCUTEIBHO JIPYToro
U IEUCTBYIOIIAs HAa 3TO TEJIO B HAMpPaBICHUH, IPOTUBOMOI0KHOM HAMPABICHUIO CKOJIBKEHHUS.
Cuia TpeHusi KaueHHMsl — BOZHUKAET IIPU KaU€HUU OJTHOTO Teja OTHOCUTENBHO APYTOTO.
Cuja TpeHusl MOKOSI — BO3HUKAET MEXAY ABYMsI KOHTAKTHUPYIOUIMMH TeJlaMU U HPENsSTCTBYET
BO3HHUKHOBEHUIOABIDKEHHS. DTy CHITy HE00XOAMMO MPEOI0JIETh ISl TOTO, YTOOBI TPUBECTH TEIA B
IBUKEHHE M JIEHCTBYET B HANpaBiICHWM, IPOTHUBOIOJIOKHOM HAMpaBICHUIO BO3MOKHOTO
JIBUKCHHUSI.
Cuna tpenus ckonbxenus: Frp = pN, rae p — koagdunment tpenus, N — cuja peakiuy ornopsbl.
B nmannoli mabopaTopHOil paboTe cuia peakiiu OMOPHI paBHA 1O MOJIYJIIO BeCy Tela, TaK Kak
OpyCOK HaxOJIUTCSl Ha TOPU3OHTANIbHOM MoBepXHOCTH: N =- P =-g* m
Xoa padoThI:



1. CobpaTh yCTaHOBKY IO CXEMeE: 3
LR R RN L RN RN NN RR RN RN
1 — nuramomeTp

2 — Opycok —[MECTTTTTTL— 2

3 — mmoacTaBka 1

2. MeaneHHO U paBHOMEPHO NepeBUras opyc, U3MEpUTh JUHAMOMETPOM CUILY TPEHHUS.

3. PaccuuTaTh CHIy peakluu ONOPHI JAJIs KaXI0ro onbita: N = mg.

1. 2. 3.
F.
4. Onpenenutb KodGGUIMEHT TPEHUS AT KaXI0T0 OMbITa: U = %
1. 2. 3.

2. BblYMCIHUTH NOTPEIIHOCTH: AFTp = AN =0,01H

AE, AN
g = (FTp +W)*1OO%

1.

2.

3.

Au fo—;;)

1 2.

3. Tloctpouts rpadyik 3aBUCUMOCTH U OT MaCChl TeJa, OTJIOKHUB MO BEPTUKATH
4, 10 TO30HTAJIA Maccy.
MA

13

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

5. BriBox:

e VYKa3aTb NPUYMHBI IOTPEIIHOCTH:

e Ha ocHoBaHuu rpaduka caenath BEIBOJ O 3aBUCUIMOCTH [ OT MacCChl:

Ne m, Kr N,H Frp, H 1} £y Au

1 (6e3 rpy3a)

2 (¢ 1 rpy3om)




3 (¢ 2 rpy3amu)

KoHTposabHbIE BOPOCHI:

1. Uem oTimuaroTcs cuia TPCHUA CKOJIBKCHUA W CUJIa TPCHUSA IMOKOs?

3. Tlpu KakuX yCIOBUSAX CHIIy TPEHUSI MOXKHO U3MEPUTH MPH IMOMOIIX AUHAMOMeTpa?

4. Haueptute Bce CuiIbl, ACHCTBYIONIME HA OPYCOK B JaHHOU JJabopaTopHOU padoTe:

3anummure 2 3akoH Hpl0TOHA B BEKTOPHOM BUJIE JJI1 PACCMOTPEHHON CUTYyaIUu:

5. BPYCOK IMOJIOXKHWJIM Ha HAKIIOHHYIO IIJIOCKOCTBh, 1 OH Ha4daJl COCKaJIb3bIBATh C HEC. Ha‘lepTI/ITC

BCE€ CWJIBI, ICHCTBYIOIINE HA OPYCOK.

3amumute 2 3akoH HproToHa B BCKTOPHOM BUAC I paCCMOTpeHHOﬁ CUTyalluu:

Hror padoTbl: oTHeT

Ilpakmuueckoe 3a0anue Ne 3
Pewenue 3a0au c npogheccuonanvbHoil HaANPaAGIEHHOCHIbIO
N3yuenue 3aBUCUMOCTH NePHO/IA KOJIeOaHUI MasiITHHKA OT JUIMHBI HUTH M MAacchl rpy3a
Leab padoThl: MPOBEPUTH 3aBUCHUT JIU NIEPUO KOJIEOAHUS OT MACChI Ipy3a U OT JUIMHBI MasiTHUKA.
IIpubopsbi: MaTeMaTUYECKUI MASITHUK, HAOOP TPY30B, JIUHEIKA, CEKYHIOMED
Xon padoTsI:
1. OTKJIOHUTE MAsTHUK OT IIOJIO)KEHHS PaBHOBecHs U 0e3 TOJMYKa OTIIYCTHUTE €ro.
CocuMTaiiTe 3a CKOJIBKO CEKYHJ MAasiTHUK COBEepIUT 20 MOJHBIX KOJeOaAHWH U pacCUUTanTe

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

1ombIT

2. N3MenuTe maccy MasiTHUKA, OCTaBISASA JUIMHY HUTH HEW3MEHHOW. OMNbBIT MOBTOPUTE U
BBIUUCIIUTE TIEPHOJ KOoJeOaHus.

20MBIT

3. N3menuTe AMHYy HUTH MasTHUKA: YKOPOTHUTE, 3aMOTaB HUTb 4 pasa, U BBIYHCIIUTE
nepuoj, KojeOaHus.

30IIBIT

401BIT

4. Paccuwnraiite nepuox mo popmyne T = 2=m \E

1. 2.
3. 4.
5. BriBoa 3anuimTe B BUJIE OTBETOB HA BOIPOCHI:

W3menuncs nu mepuon KosneOaHus Mpu M3MEHEHUHU Macchl rpy3a? Ecnm na, To kak?



3aBUCUT JM Tepuo] KoieOaHWs MasTHUKA OT JUIMHbI HUTH? Ecnu 3aBUCHT, TO KakoBa
3aBHCUMOCTh — IPSIMO TPOTIOPIHOHATBHAS WM 00PAaTHO MPOTIOPLIUOHATBHAS?

No Yucio ko1edaHmii, t, ¢ T=! ¢ Lum | T=2r [ ¢
n n g

1 20

2 20

3 20

4 20

KoHTpoJibHbIE BONIPOCHI:
1) W3menuTtcs nu nepuoj KojaeOaHus MasiTHUKA IIPU NepeHeceHnu ¢ 3emin Ha JIyny?

2) T'’me MOXET B TEXHHUKE WJIM B OBITY IPUMEHSTHCSI MASITHUK?

3) CocraBuTh ypaBHEHHE CMEIIEHUS U HAWTH CMEIIEHUE TIPH 3aJaHHOM BPEMEHH, €CIIN
A=5ceM,0y=0,T=02c, t=0.1¢c

4) CocTraBuTb ypaBHEHHs Ul CKOPOCTU M YCKOPEHUS U HAUTH UX 3HAYEHHE MO0 YPABHEHUIO
MOJIyY€HHOMY B 3aJlaHUH 3.

Ilpakmuueckoe 3a0anue Ne 4
Pewenue 3a0au c npogheccuonanvroii HanpaeIeHHOCMbIO

«Omnpenesienue K03 GPUIHEHTA NOBEPXHOCTHOIO HATSKEHUS KUIKOCTH»
Heab: onpenenuts KOAPHUITUEHT MOBEPXHOCTHOTO HATSKEHHUS BOIBI METOJIOM OTPhIBA KaTlelb.

3aganue 1.

1. IToaroroBeTe 060PYIOBAHUE:

Haueprtute Tabnuiy:



Ne Macca (Uucso [Ilnamerp{lloBepxnoct-Cpeanee Ta0auunoe [(OTHOCHTEIbHASA

OHHTaKanenb KaleJbjKaHaJaa [Hoe 3HAYeHHe BHAUeHHe |[OTPelIHOCTh
LINPHIA HATSKEHHE [IOBEPXHOCTHOIOMOBEPXHOCT- . o
m, Kr |n 5 %
HATSKEHUS HOTO
d’ M G, H/m
HATSKEeHUS
Gcp,y H/m
G1ad, H/m
1 1*¥107 2,5%107
2 %103 2,5%107 0,072
B pr10° 2,5%107

2. HaGepwute B mmpwuir 1 Mt BOJsI («OJIUH KyOHK»).

3. TloacraBbTe MOA MITIPUIL COCY st cOOpa BOMBI U, IUIABHO HAXKMMasl Ha TIOPIICHb MITIPHIIA,
no0eiTech MEeUIEHHOTO OTPBIBAaHUs Karesb. [loncunTaiiTe KoJM4ecTBO Kareib B 1 M 1
pe3yJIbTAT 3aMUIIATE B TAOIHUILY.

g
e =
A B4
5. BpamcnuTe moBepXHOCTHOE HATSKEHUE TI0 PopMyie
PesynbTar 3anuimmTe B TabnuIly.
6. IloBTOpHUTE OMBIT C 2 MJI U 3 MJI BOJIBI.
A R

3

7. Halinute cpeliHee 3HAYCHUE TTOBEPXHOCTHOTO HATSIKEHUS

Pe3ynbrar 3anummuTe B Tabnuily.

8. CpaBHHTE TOJyUYECHHBIA PE3yJIbTAT C TAOJMYHBIM 3HAYCHUEM ITOBEPXHOCTHOTO HATSKCHUS C
Y4eTOM TeMITepPaTyPhl.
|<‘;r

+T
I it By B3 ¢ 05
(T

9. On ks peaeNnTe OTHOCUTENIBHYIO MIOTPEIIHOCTh METO/IOM OLIEHKH
pe3yJIbTaTOB U3MEPEHUN.

Pe3ynbrar 3anummre B TaOIHUITY.
3apanne2CruemaliTe BLIBO/I.
Hror padorel. Odopmuts Ha nucTax GopmaTa A4 1 caTh MPEMOAABATEINIO

Ilpakmuueckoe 3a0anue Ne 5
Pewenue 3a0au c npogheccuonanvroii HanpaeIeHHOCMbIO
« Onpenenne ko3 (pPpuumeHTa TENJI0BOr0 pacIUPeHUsT TBEPABIX TeJ»

Henb: M3ydyeHre OCHOBHBIX IIOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH, HU3MEpEHUe

K023 pHIMeHTa TMHEHHOTO TETJIOBOTO PACIIUPEHUS TBEPABIX Tell.



3ananuel.

1. 3anonHuTe MpoOMPKY HA TPH YETBEPTHU BOJOM KOMHATHOW TeMIEpaTypbl U H3MEpbTE
HaYaJIbHYI0 TeMmIlepatypy Bonbl 71. Pe3ynbrarsl 3TOr0 M HAIBHEHIIMX H3MEPEHUH
3aHOCHUTE B Ta0I. 1.

2. MH3mepwTe mITAaHTEHIUPKYJIEM UIUHY L1 CTEp>KHA—00pa3ia U MOMECTUTE €r0 B IPOOUPKY .

3. IlpuBenuTe B KOHTAKT TOJIKATENb 3 MHAMKATOPA YUIMHEHHS ¢ 00pa3oM u 3adukcupyiTe
UHAUKATOP YJUIMHEHUS BUHTOM 4.

4. CoBMecTUTE HYJIEBOE JIEICHHUE IIKAJIbl UHIUKATOPA C €r0 CTPEIKOM.

5. BxirouuTe 3neKTpoHArpeBarenb W, 0Bels BOAY B IPoOUpKe A0 KUMeHHUs T2, CHUMUTE
OTCYET X yAJuHeHus: oopasua. [locie yero BEIKIIOYUTE HArPEeBATENb.

6. Otnycrute BUHT 4, OTKJIOHUTE UHIUKATOP 1 B CTOPOHY, BEIHBTE MPOOUPKY € 0OPA3IOM U3
Me4H, 3aMEHUTE BOJly B MPOOUpPKE BOJON KOMHATHOI TeMIlepaTypbl U 3aMEHUTE 00pasell.

7. CornacHo nmyHKkTaMm 1 - 5 mpoBeauTe U3MEpPEHHUs Il BTOPOro o0pasiia.

8. 3anecute B Tabia. | 3HaUeHHE MOTPEIIHOCTEH M3MEPEHUs PUPALLIECHUS JATIUHBI CTEPHKHS,
JUIHHBL crepykHs U Temneparypsl (Ax, AL, AT), cuuras, 4T0 Kaxas U3 HUX PABHAETCSA
MOJIOBUHE 1I€Hbl HAMMEHBIIETO JIEJICHHS Kbl COOTBETCTBYIOIIETO MPUOOpAa.

Tabnuna 1
O6paser L, 11, X, 1>, a,_l AL, | AT, Ax, Aﬁ’
M K M K K M K M K

1

Cpennee

3HAaYEHUE

2

Cpennee

3HAaYEHUE

[TPUMEYAHUME: Omnepanuu mociie TOMEMICHUS MPOOUPKH C 00pa3loM B Ie€Yb HYKHO

BBITIOJIHATH KaK MOXKHO 6BICTpCC, YTOOBI TEMIICpaTypa O6p8.3].[3. HC YCIICJIa ITOBBICUTHCA, MPCIKIC

yeM Oy/IeT yCTaHOBJIEH HYJIb Ha IIKaJle MHAUKATOpA.

9.CpaBHUTE MOJyYCHHBIE 3HAYCHUS C TAOMMYHBIMA B TaOJUIlE 2 M CHAEIalTe BBIBOJBI
OTHOCHUTEIBHO UX COOTBETCTBHSL.

Ta0mnuua 2

CBolicTBa HEKOTOPBIX TBEPABIX TEI




BemectBo | Temneparypa | YaenbHas VYaensHas temnora TemmneparypHsli
riaBsieHus, °C | TEIUVIOEMKOCTh | IJIaBJICHUS, KO3 GUIUEHT
¢, JIx/(xr-K) A, xJIx/KT JTUHEWHOTO

pacIpeHus,
a 107, K!

Amomuan | 659 896 322 2,3

i 1530 500 272 1,2

Keneso 900 386 - 1.9

JlaTyHb 0 2100 335 -

Jlen 1100 395 176 1,6

Menn 232 230 58,6 2,7

O1oBo 1770 117 113 0,89

[lnatuna | - 2050 - -

[Ipobka 327 126 22,6 2,9

CBuHell 960 234 88 1.9

Cepebpo 1300 460 - 1,06

Cranb 420 391 117 2.9

Iunk

3ananue?.

O0padoTKa IKCIIEPUMEHTAIbHBIX JAHHBIX

1. s oOpa3ua no ¢popmyie (3) Hailnure KO3PPUIUEHT TUHEHHOTO TEIIOBOTO PACIIUPEHUS (.

2. Onpenenute cpeaHee 3HaYECHUE Olep:

n

3. Onpenenure aOCOTIOTHOO MOTPEIIHOCT OTAEIBHOTO BBIYUCIIEHNS KOCBEHHBIX N3MEPEHMIA:

Aa, =a, \/(ﬂ
X

J (2 (72

rnie Ax= 103 mm, AL=0,5mm, AT=0,5°C.

4. Onpenenute cpeHee 3HaUeHHE a0COTIOTHON MOTPEIIHOCTHU

Ao
cp n

iAai
_ =l

5. 3anummTe OKOHYATEIbHBIE PE3YIIbTaThl U3MEPEHUN B BUJIE:

OQuem™=0cp £ Aacp.

6. Onpenennure OTHOCUTENBHYIO OTPEUTHOCTh U3MEPEHUS

Ac,
&e=—"=2:100%.

Hror padorsl. Odopmuts Ha nuctax Gopmata A4 1 c1aTh NPENOAABATEINIO




Ilpakmuueckoe 3a0anue Ne 6

Pewenue 3a0au c npogpeccuonanvroii HanpaeIeHHOCMbIO
HN3mepenue MoayJist yIpyrocTu pe3uHbl
Heab: HayuynuThCS HA MPAKTUKE OMPENENATh MOAYIb FOHra pe3uHsl.
IIpubopkI: ITATUB C JTANIKOW, PE3UHOBBIN IIHYP, IPY3bl, IUHEHKA.
Teopusi: Monyns FOHra B pabote Beraucisercs rno popmyJie: E = F*ly/a*b*( 1 -1¢),rae

F - cuna ynpyrocTu , paBHast Becy rpy30B Ha IIHype
a - LIMpYHA IIHYpa, b - TONIUHA IHYpa
lo - paccrosiHre MexXOy MeTKaMu A 1 B Ha mHype 6e3 rpy3oB
[- paccTosiHUE Mex 1y MeTKamMH A 1 B Ha mHype ¢ rpy3amu
Xoa pa0orbr:

1. zmeputs Iy,
ITonBecuts 2 rpy3a u u3Mepurs / .

Brmaucinuths E 11 BceX ONbITOB:

[ToBTOpPUTH ONBIT ¢ 3 rpy3amMu. JlaHHbIE 3aHECTU B TaOIHILY.

W= hWw

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

AF Al, Aa Ab Al
£E=<_ -—+t—+—+

1 0,
FiL, " et s z—zo)* 00%

I.

E * eg

E =
100%
2.

2.

1.
3.
6. Otet: E=( E £AE) Ila
1.
3.
1.

B BBIBOJIE : yKa3aTh IPUYHHBI IOTPEIIHOCTHU:

CPaBHHUTbH paccuuTaHHbIA Moaynb KOHra ¢ TabnMyHbIM

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

KonTpoabHbie 3aganusi.

1. TBepasble Tena

A. o0nanaroT OJIMKHUM MOPSAKOM

b. o6nagaroT qanbHUM MOPSAKOM

B. o0OmagaroT GiMKHUM U TATBHAM TOPSIIKOM
2. Mocae miacTuyeckoii 1epopManuu Teja0
A. He BocCTaHaBJIMBAET 00beM U popMy

b. He BoccraHaBiuBaeT Gpopmy

B. Pa3pymaercs

3. AMop¢HbIe Tesla — 3TO TeJla , B KOTOPbIX MOJIEKYJIbI
A. 00pa3yroT ynops04eHHYIO CTPYKTYpY

b. He 00pa3yloT ynopsj04eHHYI0 CTPYKTYpY
B. pacrionoseHsl B BUJE pEIIETKH

4. MexaHn4ecKoe HaANMpsKEHHE XapaKTePU3yeT CIOCOOHOCTD TeJia

A. pacTsruBaThCA




b. cxxumarbcs

B. compoTuBIsATeCs nedopmanyu

5. ITocae xpynkoi aegpopmManum Tea0

A. He BocCTaHaBIMBAaeT 00bEM

b. He BocctaHaBiuBaeT Gpopmy

B. Pa3zpymaercs

6. Kpucraniasl — 3T0 Tes1a, B KOTOPBIX MOJIEKYJIbI

A. 00pa3yroT ynopsijoueHHYIO CTPYKTYpPY

b. He 00pa3yioT ynopsJ04eHHYI0 CTPYKTYpY

B. pacnosioxeHsl B BUAE PELIETKH

7. Kpucranisl — 310 ( BbIOEpeTe Bce MPaBUJIbHbIE BAPHUAHTDI)

A. utactmacca

b. anmas

B. rpadur

I'. nepeBo

J.comb

E. cmona

Bonpoc 1 2 3 4 5 6 7
OTtBer
8. OTiIM4aK0TCs1 JIM MJIOTHOCTH OJHOI0 M TOI'0 K¢ BelleCTBA NPH Pa3HbIX TeMieparypax?
IlonpoOyiiTe 00BbACHUTH, MCIOJIbL3Ysl CBOM 3HAHHMS IO Bcemy pasaey «MoJjiekyasipHas
(puszuxar».

9. Ot 4ero 3aBUCHT a0COJIIOTHAs JAepopManus NPU PACTSKEHUH UJIH CKATUM Testa?

10. ITox geiicTBMEM pacTAruBaouUiell CHJIbI JUIMHA CTeP:KHA u3MeHunaach ot 80 10 80,2 cm.
OmnpeaeanTs a0COJIIOTHOE U OTHOCUTEIbHOE YIVIMHEHHE CTePIKHS.

11. OnpeaenuTb OTHOCHTEIBHOE YKOPOUYCHHUE NIPH C:KAaTHH 0€TOHA, €CJIM MeXaHH4YeCKoe
nanpsikenue 8*10°Ia. Moayan FOura 6erona 40 I'lla.
Hror padorsl: oTyeT

Ilpakmuueckoe 3a0anue Ne 8
Pewenue 3a0au c npogheccuonanvnoit HanPaAIEHHOCMbIO
«OnpenesieHne 3JIEKTPOEMKOCTH MJIOCKOr0 KOHAEHCATOPA ¢ MOMOIIbLIO F'AIbBOHOMETPa»
Heab: wu3MepeHHe €eMKOCTH KOHJEHCAaTopa TMpH IOMOIIM TajbBaHOMETpa, a TaK XKe
SKCIIEpUMEHTaIbHAS TPOBEpKa (HOpMYN TapaIIeNFHOTO M IIOCIEAOBATEIFHOTO COCIMHEHUS
KOHJIEHCATOPOB.
3aganuel.
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1. CocraButh nenp no cxeme .K kinemmam as, a> NOAKIIOYMUTH ATAJIOHHBIA KOHJEHCATOpP, K
KJIEeMMaM 01, 62 TOTEHIUOMETD, K KIIeMMaM 61, 62 - OAIIMCTUYECKUN TajbBaHOMETP.

2. BxirounuTh NUTaHHE YCTAHOBKH.

3. IlepememennemM ABMKKa MOTEHLMOMETpA IOAATH HA KOHJEHCATOP TAaKOE€ HANpPsKEHUE, IPH
KOTOpPOM CBETOBOM yKa3aTelb OTKJIOHSETCS OT HyJIsl IPUMEPHO Ha MOJIOBUHY LIKAJIBI.

4. Pa3psianuTh 3TaJOHHBIN KOHAEHCATOP YEPE3 raJlbBAHOMETP OTCUUTATh 110 IIKAJIE MAKCUMAaJIbHBIN
oTOpoc cBeTOBOTO ykazaTens. ONBIT MOBTOPUTH TPH pa3a, HAWTH CpelHee 3HaYeHHe oTOpoca
CBETOBOI'0 yKa3aTelsl IPOU3BECTH pacyerT.

5. BMecTo 3TaloHHOT0 KOH/IEHCAaTOpa MOAKIYUTD UCIIBITYEMbIH U, pa3psixkasi KOHIEHCATOp Yepes
rajJbBaHOMETP, ONPEIEIUTh BETMUNHY MaKCUMaJIbHOI0 OTOpOca CBETOBOro yka3zatesns. EMkocTh
KOHJIEHCATOpa BBIUUCIUTH UCIIOJNIb3Ys 3HaueHue Ke ycTaHOBKH.

6. AHaJorMyHbBIM 00pa30M ONPEAETUTh EMKOCTh BTOPOTO KOHIEHCATOpa, 3aTeM €MKOCTh MX IpHU
MOCJIEIOBATEIbHOM W TMAapaJUIeIbHOM COEAMHEHUH. BBIYUCIUTH MO W3BECTHBHIM (hopMyiiam
€MKOCTb IIPH MapajlIeIbHOM U IOCIIEN0BATEIbHOM COEAMHEHNN UCIIBITYEMBIX KOHJIEHCATOPOB,
U TIOJTyYE€HHBIE PE3YJIbTaThl CPABHUTD C PE3YJIbTAaTAMH OIBITOB.

7.ITo okoH4YaHUU pabOTHI BBIKIIOYUTH TUTAHUE YCTAHOBKHU.

Hror padorel. OpopMuth Ha nuctax ¢popmara A4 u caaTh NMpernogaBaTeIo



4. NHO®OOPMALIMOHHOE OBECIIEYEHUE PEAJIM3ALINHU
INPOI'PAMMUBI

4.1 OcHOBHBIE MeYaTHbIE U (UJIM) 3JIEKTPOHHbIE U3TAHUSA:

O-1. Jmwutpuena, B.®. ®uszuka: Texnomornueckud nmpodpuis: B 2 u.: Y. 1:
yuebHoe wuznanue / JImutpueBa B.®D. — MockBa: Axagemus, 2024. — 320 c.
(O6meoOpaszoBatenpHass mnoarorobka B yupexnaenmsx CIIO). —  URL:
https://academia-moscow.ru/catalogue/5397/705810/. —  Pexum JTOCTyma:
OnextponHas 6ubamoreka «Academia-moscowy. - TeKCT: 37IeKTpOHHBIH.

O-2. JImutpuena, B.®. ®usuka: Texnonorndeckud npoduns: B 2 4.: Y. 2:
yueOHoe wuznanue / JImutpueBa B.®. — MockBa: Axkamemus, 2024. — 256 c.
(ObmeobOpa3zoBarenpbHas noarotoBka B yupexaeHusax CIIO). —  URL:
https://academia-moscow.ru/catalogue/5397/705814/. —  Pexum JocTymna:
OnextpoHHas Oubianoreka «Academia-moscow». - TeKCT: 3JIEKTpOHHBI.

4.2 JlonoJIHUTeJbHbIC MeYaTHble M (MJIM) JJICKTPOHHbIE W3JIaHUS
(371eKTpOHHBIE pecypcehl):

H-1. HdmutpueBa, B.®. ®usuka 18 npodeccuii U creuuaibHOCTEH
TEXHUYECKOTO Mpoduisi: ydeOHUK IS CTY. yUpexaAeHU cpell. mpod. oOpa3oBaHuUs
/ B.®. JImutpueBa. — 2-e usa., crep. — M.: M3narensckuit ieHTp «Akamgemus», 2017.
—448 c.

-2, JImutpuea, 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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https://academia-moscow.ru/catalogue/5397/705814/
https://academia-moscow.ru/catalogue/5397/705810/

JUCT U3MEHEHUWH U JOMOJHEHWHN, BHECEHHBIX B METOJJUUECKHUE

YKA3AHUA

Ne HU3MCHCHUSA, 1aTa BHCCCHUS, Ne CTpaHMIbI ¢ U3SMCHCHUEM

BeL10 CraJo

OcHoBanmue:

IMoanucek JIUIA, BHECHICTO UBMCHCHUSA
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