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1.HOACHUTEJBbHAS 3AIINCKA
Mertoanueckue yKazaHUs 10 MPAKTHYCCKUM 3aHATHIM YUeOHOH JUCIUILIMHBI «PU3NKa»
COCTaBJICHbl B COOTBETCTBUU C y4e€OHBIM IJJaHOM U pabodeil mporpamMmbl AUCLMILIUHBI IO
cneuuanbHocTy 09.02.07 Hughopmayuonnsie cucmemvl u npoZpammuposanue
Llenp mpoBeAeHHUs] NPAKTHUECKUX 3aHATUNA: (POPMUPOBAHUE MPAKTUYECKHX YMEHUH,
HEOOXOMMBIX B TIOCIIECAYOMICH MpohecCHOHATBHON U yIeOHOM eSITeTEHOCTH.
Metonuueckre yKa3zaHHUs MPAKTUYECKUX 3aHITHM  SBISAIOTCS 4YacTbl0 y4eOHO-
METOIMYECKOr0 KOMILIEKCa M0 y4eOHON AUCIUIUIMHE U COACPXKAT:
- TeMy 3aHATHS (COTJIACHO TEMAaTHYECKOMY IJIaHy Y4eOHOU JUCIUIUIMHDI);
- 1IeJIb;
- 00opynoBaHue (MaTepHalbl, IPOrpaMMHOE OOecriedeHe, OCHAIICHUE, Pa3IaTOUHbIN
Marepuai u ap.);
- METOAMYECKHE YyKa3aHUs (M3yYUTh KPATKUH TEOPETHYECKUI Marepuan IO Teme
MPAKTHYECKOTO 3aHATHS);
- XOJI BBIIIOJIHEHHS,
- (opmy oTyera.
B pe3ynpTarte BbINOJHEHUS MOJTHOTO 00bEMA 33a/JaHUN MPAKTUYECKHUX 3aHATUH CTYJIEHT
JOJIKEH YMETh:

— c(pOpMUPOBAHHOCTh MPECTABICHUN O POJIK U MecTe (PU3UKUA B COBPEMEHHOW HAy4YHOM
KapTUHE MUpa; MOHMMaHHE (PU3NYECKOW CYIIHOCTH HaOmomaeMblx Bo BceenenHoi
SBJICHU;, TOHUMaHUe poju Gu3uku B HOPMUPOBAHUH KPYrozopa M (HyHKIIMOHAIHHOM
rPAaMOTHOCTH Y€JIOBEKA IS PEIICHHS IPAKTUUECKUX 3a/1ay;

— BJIQJICHHE OCHOBOIIOJIATalOMIMMH  (U3UYECKUMHU TOHATHSMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOPUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3MUECKONH TEPMUHOJIOTUUA U
CUMBOJIMKY;

— BJIaJICHUE OCHOBHBIMM METOJAaMH HAyYHOIO IO3HAHMS, UCIHOJIb3yeMbIMH B (PHU3HUKeE:
Ha0JII0/ICHNE, ONTUCAHUE, U3MEPEHNE IKCIIEPUMEHT;

— yMeHue o0pabaTbiBaTh pe3yjabTaThl U3MEPEHUMN, OOHAPYKUBATh 3aBUCUMOCTH MEXY
(u3nYeCKUMU BEIUYUHAME, OOBSCHATH MOMyUYEHHBIE PE3yJIbTaThl U I€TaTh BHIBOIBL;

— c()OpMUPOBAHHOCTh YMEHHUS peIIaTh PUINYECKUE 3a4a4H;

— c()OpMUPOBAHHOCTh YMEHHUS MPUMEHATD MMOTYUYEHHbIE 3HAHUS JUIsl OOBSICHEHUS yCIOBUS
nporekaHus (U3MYECKUX SIBICHUN B MpUpoJe, B IpodeccroHanbHOR cdepe u ams
NPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

— c(OpPMUPOBAHHOCTh COOCTBEHHOM TMO3MLIMKM TIO OTHOIICHHIO K  (DU3HUECKOM
UHPOpMAIUH, TOTYIaeMOM U3 Pa3InIHBIX HCTOYHUKOB.

— Ilpu mpoBeaeHHM NPAKTUYECKUX PadOT MNPUMEHSIIOTCSA CIEAYIOIIHE TEXHOJIOTHMH U
METO/Ibl OOYyYEHHUsSl: YTEHHWE C MAPKUPOBKOW, «(dUIIOOH», HH(DOpMAMOHHbIE
TE€XHOJIOTUU, MEHTaIbHbIE KapThl U T.[I.

OueHka BbINOJHEHUS MPAKTHYECKUX 3aAHATHH
«OTAMYHO» - TEOPETHUECKOE COJIep)KaHUE Kypca OCBOEHO MOJIHOCThIO, 0e3 MpoOesoB,
yMeHUs1 cQOPMUPOBaHbI, BCE MPEAYCMOTPEHHBIE MPOTPAMMOM yueOHbIE 3a/1aHUsI BBITIOJHEHBI,
KayeCTBO UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.
«Xopomo» - TEOPETHUYECKOE COJEepKaHUE Kypca OCBOEHO IOJIHOCTHIO, 0e3 mpoOesoB,
HEKOTOpble yMEHHs C(HOpMHpPOBaHBI HEAOCTATOYHO, BCE MPEILyCMOTPEHHBIE MPOTpaMMOi
yueOHbI€ 3aJJaHHsI BHIIIOJIHEHBI, HEKOTOPBIE BU/IbI 33/JaHUI BBIIIOJIHEHBI C OIIMOKaMHU.



«Y10BJIETBOPUTEJIBLHO» - TCOPETUUYECKOE COJCP)KaHHE Kypca OCBOCHO YaCTUYHO, HO
npo0ebl HE HOCAT CYIIECTBEHHOTO XapakTepa, HeOOXOAMMbIE YMEHUST PaOOThI C OCBOCHHBIM
MaTepHaioM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpPaMMOi
oOydeHHs] y4eOHbIX 3aJaHUil BBIMOIHEHO, HEKOTOPBIE U3 BBIMOJIHEHHBIX 3aJaHUN colepkKaT
OIIUOKH.

«HeynoB1eTBOPUTEIBbHO» - TEOPETHYECKOE COJIEP)KaHHE Kypca HE OCBOECHO,
HE0OXO0IMMbIE YMEHHUS He CPOPMUPOBAHBI, BBIMIOJHEHHBIE yUeOHBIC 3a/IaHUS COJIEPKAT IPpyObIe
OIIUOKH.

B cooTBeTcTBHM ¢ y4eOHBIM IJIaHOM U paboyelt MporpaMMbl JUCITUTUTHHBI «DU3HKAY)
Ha MpaKkTHUYeCcKue (JabopaTopHbIE) 3aHATHS OTBOAUTCS 38 Yacos.

2. IEPEYEHb IPAKTUYECKHUX U JABOPATOPHBIX 3AHSATHUM

Ne n/m TeMa npakTHYeCKNX 3aHATHI Kou-Bo
4acoB

1. JlabopaTtopHoe 3ansatue Ne 1 M3ydenne ogHOTO M3 U30MPOIIECCOB 2
JlabopaTtopnoe 3anstre No2 OnpeeneHue BIaKHOCTH BO3yXa 2

3. JlabopaTtopnoe 3anstre Ne3. OnpeneneHue MeKTPUIECKON eMKOCTH 2
KOHJICHCATOPOB

4, JlabopaTtopHoe 3anatre Ne4 Onpenenenrue TepMuIeckoro ko3 duirenrta 2
CONPOTHUBIICHUS ME/TH.

3. JlaGopatopnoe 3ansatue Ne5 M3mepenue D/]C 1 BHyTpEHHETO CONPOTUBICHUS 2
HMCTOYHHMKA TOKA.

6. JlabGopaTtopHnoe 3anstue Ne6 M3ydeHune 3akOHOB TTOCIIEIOBATEIHLHOTO U 2
MapajieIbHOTO COEIMHEHUM TPOBOJIHHUKOB.

7. JlaboparopHoe 3ansiTie No7 M3yueHue sBIEeHUS 2IEKTPOMATHUTHONW WHIYKIIHH 2

8. JlabopaTtopnoe 3anstre Ne§ M3yduenue pabotsl Tpanchopmaropa 2

9. Jlaboparoproe 3ansaTre Ne9 OmnpeneneHue mokasarens NpeIoMIeHHs CTeKIa 2

10. JlabopaTtoproe 3anstre NelO OnpeneneHue JTMHBI CBETOBOM BOJHBI C TTOMOIIBIO 2
T(QPaKINOHHON PEUIETKH.

11. Jlabopatopuoe 3ausitue Nel 1. 3yuenue kapTel 38e3a4HOT0 HEOA 2

12. [IpakTrueckoe 3ansiTueNe 1 2
Pemenne 3a1a4 C HpO(I)eCCPIOHaJ'IBHOﬁ HaIpaBJICHHOCTBIO

13. [Tpaktrnueckoe 3ansiTueNe 2 2
Pemrenue 3agau ¢ npodeccuoHalbHON HANPaBICHHOCTHIO

14. [Ipaktrueckoe 3ansiTueNe 3 2
Pemenne 3a1a4 C HpO(I)eCCPIOHaJ'IBHOﬁ HaIpaBJICHHOCTBIO

15. [Tpaktrueckoe 3anstueNe 4 2
Pemrenue 3anau ¢ npodeccuoHalbHON HAMPaBICHHOCTHIO

16. [IpakTueckoe 3ansiTueNe 5 2
Pemenne 3a1a4 C HpO(I)eCCPIOHaJ'IBHOﬁ HaIpaBJICHHOCTBIO

17. [Tpaktrueckoe 3ansTueNe 6 2
Pemrenue 3agau ¢ npodeccuoHalbHON HANPaBICHHOCTHIO

18. [IpakTnueckoe 3ansatueNe 7 2
Pemenne 3a1a4 C HpO(I)eCCHOHaJ'IBHOﬁ HaIpaBJICHHOCTBIO

19. [IpakTrueckoe 3ansTreNe 8 2
Pemenue 3anau ¢ npodeccrnoHaTbHON HAPaBICHHOCTHIO

3. COJJEPKAHME JIABOPATOPHBIX 3AHSATHI
JlaGoparopHoe 3ansaTue Nel
Tema: M3yueHne ogHOTO M3 U30IIPOLIECCOB



Heab: DxcniepruMeHTanbHas MPOBEPKA Fa30BbIX 3aKOHOB.

Oo6opynoBanne. CTEKJISIHHBIN HWJIUH]IP BbICOTOM 50 cM, cTekiIsiHHAsA TpyOKka juyinHoi 50-60 cMm,
3aKpbITasi C OJHOTO KOHIIA, CTaKaH, IUIACTHIIMH, TEPMOMETp, JUHEHKa, OapoMeTp-aHepOou
(0MH Ha KJIacc), TATUB C JIAMKOM, XOJIOAHAS ¥ ropsiyas BOJa.

MeToanuyeckue yKa3aHusi: 03HaKOMbTECh C TEOPETHUECKON YaCThIO, BHITIOJIHUTE 3a/IaHUS

Xo/ BBINOJIHEHHS:
Omnwucanue paboThI.
OnbITHAs IpoBepKa 3akoHa bons — Mapuortra.
B umnmuHIp ¢ BOAO# OITyCKarOT OTKPBITHIM KOHIIOM BHU3 TPYOKY (cM. pucyHOK 1.). Ecniu ypoBeHb BosibI B TpyOKe
HAXOJUTCS HIKE YPOBHSA BOJBI B cOcyie Ha h, TO JaBieHue BO3lyXa B TpyOKe paBHO CyMMe aTMOC(HEPHOTo U
THJIPOCTATUYECKOTO JaBJICHUs CTOI0a BOBI BEICOTOM h. [l ynipoIeHust pacd4eToB MOKHO H3MEPSATh AaBICHHE
B MIJUTUMETPAxX pTyTHOro cTojba. Toraa, ¢ yueToM TOro, 4To INIOTHOCTH BOABI B 13,6 pa3 MeHbIlIe IUIOTHOCTH
PTYTH, AJIs BO3yXa B TpyOKe MO>kHO 3anucaTth p=H+h/13,6 rne H — atmocdepHoe naBneHne B MHJUIUMETPax
pTyTHOTO cTosi0a, h — pa3HOCTh YpOBHEH BOABI B IMIUHAPE U TPyOKe, U3MEepeHHasl B MUJUTUMeTpax. B TpyOke
3aKJII0YeHA TIIOCTOSHHAs Macca BO3[yXa, KOTOPBIA MOXKHO CUMTaTh HAXOISAIIMMCS TPH TOCTOSHHOU
(xomHatHOI) Temneparype. O0beM U JaBieHHE BO3IyXa, 3aKIIOUEHHOT0 B TPYOKe, MOXKHO U3MEHATh, U3MEHSS
ryOuHy norpy»keHus Tpyoku. O0bpem Bo3ayxa B Tpyoke V =18, riue | — mymna cronba Bo3ayxa; S — miomnanb
cedueHus TpyOku. [TockonpKy IUIOIIAAb MOMEPEYHOTO CEUYEeHUs TPYOKU MOCTOSIHHA, JIMHA cTO0a BO3AyXa B
TpyOKe IpornopunoHaibHa 00beMy Bo3ayxa. [loaTomy ams npoBepku 3akoHa boiiinst — MapuoT-Ta 10CTaToOuHO
MIPOBEPUTH CTIpaBeNIMBOCTh paBeHcTBa: (H+h/13,6)l=cons
3aganue.

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

1

l

2. U3mepbTe 6apomeTpoM aTMOCEepHOE JTaBICHHE B MM PT. CT.

3. [Torpy»kas B Boy TpyOKYy OTKPBITHIM KOHIIOM BHHU3, U3MepbTe h
(TIOBTOpHUTE OTBIT HE MEHEE TPEX pa3).

5. Pe3ynbTaThl U3MEPEHUI U BHIYUCIICHHUH 3aHECUTE B TAOIUILY.

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

MM PT. CT. MM |CM

6. 3anuIuTe BHIBOA: YTO BBl U3MEPUIIN M KAKOH MOITYYMIN PE3YJIbTaT.
dopma otyerta: Tabnauiia, BHIBOJI
JlaGopaTopHasi pabora Ne2
Tema: Onpenenenrie BIa)KHOCTH BO3yXa
Heanb: ocBOUTH MpUEM onpeeieH!s] OTHOCUTEIBHOM BIIaXKHOCTH BO3/yXa, OCHOBAaHHbBIN Ha
UCII0JIb30BaHUU TICUXPOMETPA.
Oob6opynoBanme: ICUXOMETP
MeToauuyecKue YKa3aHUS: BbINOJIHUTE 3aJaHus



XOI{ BBINNOJIHCHUA

3aganue 1. MI3mMepuTs BIa)KHOCTh BO3yXa ¢ IOMOIIBIO IICUXPOMETPA.
1. TloaroroBuTh TaOIMILy IS 3aITUCH PE3YJIbTATOB U3MEPEHUN M BHIYMCIICHUI:

Ne ombITa tcyxoro, OC tenasxmoro, OC At, OC D, %
1
2. PaccMmoTpeTh yCTpOICTBO ICUXPOMETPA.
3. Ilo nmoka3aHUsSIM CyXOro TEpMOMETPA U3MEPUTH TEMIIEPATYPy BO31yXa teyxoro B TOMEIICHHUH.
4. 3amucaTh OKa3aHUS TEPMOMETPA, pe3epByap KOTOPOTro OOMOTAH MAPICH tenaxmoro
5. BpUKMCIUTE pa3HOCTH MOKa3aHUM TEPMOMETPOB At = teyxoro - tenaioro
6. Ilo mcuxpomMeTpudeckoil TabauIe onpeaeanTh BIaKHOCTh BO3LyXa @
7. Pe3ynbTaThl H3MEpPEHUN U BHIYMCICHUI 3aHECTH B TAOJIHUILY.

3aganme2.Crenaiite BHIBOJ O TOM, HOpMaJbHas JIU BIQXKHOCTh BO3/1yXa B TOMEIIICHUH.

dopma oTveTa: ohopMUTh Ha TUcTax popMara A4 U cllaTh MPENOIABATEIIO
JlabopaTopHoe 3ansTHE N23.

Tema: OnpeneneHue JIEKTPUISCKON eMKOCTH KOHAECHCATOPOB

Hean: onpenenuts EMKOCTh KOHIEHCATOpa. [I[pOBEpUTH 3aKOHBI TTOCIEAOBATEIBLHOTO U

MAPALIEITBHOTO COCAMHEHUS KOHIEHCATOPOB

OGopynoBanue: pabounii CTeH]T

MeTtoauvecKkue yKa3aHUs: BbIITOJIHUTE 3aJaHUS

X0/ BLINIOJIHEHH A :
3aoanue 1. Onpedenenue bartucmuyeckou NOCMOSAHHOU ¢ NOMOWDBIO IMATOHHO20 KOHOEHCAmMOopd.

1. [onmyunTs nomyck y npenonaBaTeisi U IPUCTYNUTh K U3MEPEHHSIM.

2. BxmrounTts kmrou K, kitou K> yCTaHOBUTB B MOJIOKEHUE /.

3. [ToTeHmoMeTpoM yCTaHOBUTH 3aJJaHHOE MpenojaBaTenaeM HampsbkeHue U.

4. [lepeBectu kmtou K> B MoJ1o’keHUE 2 M ONPEAESIIUTh BEIMUUHY OTKJIOHEHHUSI CBETOBOTO «3aiunkay n. IloBroputh

HU3MEpEeHHs TPH pasa.

n = ny = n3=

5. Haiitu cpennee 3HaueHHE OTKIOHEHUS «3alUNKa:
p=(m+m+n)3=

6. OnpenenuTs OATTUCTHYECKYIO TTOCTOSTHHYTO:

A=C U nyp=

rae C, — 3a7jaHHas MPeIo1aBaTeNIeM ITaJIOHHAS EMKOCTb.

3aoanue 2. Onpedenenue Heuz8ecmHOU eMKOCIU KOHOEHCaAmopa.

1 konoencamop

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



2. IloTeHIIMOMETPOM YCTaHOBUTH 33JaHHOE NpenoaBareneM HanpspkeHue U.
3. IlepeBectn Koy K> B MOJOKEHUE 2 W ONPENENUTH BEIUYMHY OTKIOHEHHS CBETOBOTO «3aifunka» 7. [1oBTOpUTH
W3MEpeHHs TPpH pasa.
n = ny= n3=
4. Haiitu cpeaHee 3HAUCHUE OTKIOHCHUS «3alunKay:
Nep = (1 +n2+ n3)/3 =
5. Onpenenutb eMKOCTb KOHAEHCATOpa
C=Any /U=
rae U — HanpsbKeHue, 10 KOTOPOro 3apshKeH KOHIEHCATOP.
6. BEIYHCINTE OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUS] EMKOCTH:
0C=38U+ An/ nep =
rae OU — oTHOcUTeNbHas MOTPEIIHOCTh ONpeNeNieHus] HampsokeHus (cMm. nmad. pabdoty 1); An — momoBuWHA UEHBI
HaUMEHBIIIETO IEJCHN Kbl TAIbBAHOMETpA.
7. Berancnute abCOMOTHYIO MTOTPEITHOCTh H3MEPEHHS EMKOCTH:
AC=CoC=
3amucath pe3ynbrat B BUAC:  C = Coxenep £ AC
C= +
2 koHOeHcamop
1. BximtouuTts ximou K, kitod K> yCTaHOBUTH B MOJIOKEHUE /.
2. IloTeHIIMOMETPOM YCTaHOBUTH 33JaHHOE NpernojaBareneM HanpsbkeHue U.
3. IlepeBectu ko4 K> B MONOXKEHHE 2 U ONPEACTUTh BEIMUMHY OTKIOHEHHS CBETOBOTO «3aiuuka» n. IIoBTOpUTH
W3MEpeHHs TPH pasa.
n = ny = n3=
4. HaiiTu cpeHee 3HaU€HNE OTKIIOHEHUS «3aUMKa:
nep = (m1 +my+m3)/3 =
5. OnpenenuTh eMKOCTh KOHJIEHCATOpa
C=A4n, /U=
rae U — HanpsbKeHue, 10 KOTOPOro 3apsKeH KOHIEHCATOP.
6. BEIYMCINTE OTHOCUTENBHYIO MOTPEIIHOCTh U3MEPEHUS] EMKOCTH:
0C=38U+ An/ nep =
rae OU — oTHOCHTeNbHasl MOTPEIIHOCTh ONpeNeNieHus] HampsokeHus (cMm. nmad. paborty 1); An — moNOBHMHA TEHBI
HaWMEHBIIIETO JICJICHN IIKAIbI TAIbBAHOMETPA.
7. Berancnnute abCOMOTHYTO MTOTPENTHOCTh N3MEPEHHS EMKOCTH:
AC=CoC=
3anucath pe3yabTaT B BUAC: C = Coxenep £ AC
C= +
3aoanue 3. Onpedenenue eMKOCMU NOCIEO08AMENLHO COCOUHEHHBIX KOHOEHCAMOPO8.
[To 3amanmio mpemomaBaTeNsi COECAMHUTH KOHACHCATOPHI, €MKOCTH KOTOPBIX OBbUIM ONpenesNeHbl B 3aJaHuH 2,

IIOCICA0BAaTC/IBHO.



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

2. IloTeHIIMOMETPOM YCTaHOBUTH 33JaHHOE MpernoaBaTeneM Hanpsbkenue U.

3. IlepeBectu k04 K> B MONOXKEHHE 2 M ONPEACTUTh BEIHMUYMHY OTKIOHEHHS CBETOBOTO «3aifunka» n. IIoBTOpUTH
W3MEpeHHs TPH pasa.

n = ny= n3=

4. Haiitu cpeaHee 3HAUCHUE OTKIOHCHUS «3aiUUKay:

nep = (m1 + my+n3)/3 =

5. Onpenenutb eMKOCTb KOHAEHCATOpa

C=An, /U=

rae U — HampsbkeHue, 10 KOTOPOro 3apsKeH KOHAEHCATop.

6. BBIUNCINTE OTHOCUTENBHYIO NOTPEITHOCTh U3MEPEHUS EMKOCTH:

0C=38U+ An/ nep =

rae OU — oTHOCHTeNbHas MOTPEIIHOCTh ONpeNeNieHus] HampsokeHus (cMm. nmad. paborty 1); An — monoBHWHA HEHBI
HaUMEHBIIETO JIEJICHU Kbl TAIbBAHOMETPA.

7. Berancnute abCOMOTHYIO MTOTPEITHOCTh U3MEPEHHS EMKOCTH:

AC=CoC=

3amucath pe3ynsTaT B BUAE:  C = Coenep £ AC

C= +
Paccuuraiite TeopeTuecKkoe 3HaU€HHE EMKOCTH
— Cl Cz _
TEOop
C+C,

3adanue 4. Onpeoenerue eMKOCMU NAPATLETLHO COCOUHEHHBIX KOHOEHCAMOPO8.

[lo 3amanuio mpenojaaBareNiss COCAUHHUTH KOHJICHCATOPhI, €MKOCTH KOTOPBIX OBLIM ONpEACICHBl B 3aJaHUH 2,
napajuIeabHo.

1. BxumrouuTts ximod K, kimod K, yCTaHOBHUTH B MOJIOKEHUE /.

2. TloTeHITMOMETPOM YCTaHOBUTE 33JIJaHHOE TPEIoaaBaTelieM Hanpsukerue U.

3. Ilepeectn ko4 K> B TOJIOKECHHE 2 M OMPEICTUTH BEIIMYNHY OTKIOHCHHSI CBETOBOTO «3aifumka» n. IIoBTOpPHUTH
W3MEPEHUS TPH pasa.

n = ny = n3—

4. Hailtu cpeaHee 3HaU€HUE OTKIOHEHHUS «3alUUKa»:

Nep = (I’ll +ny + n3)/3 =

5. OnpenenuTh eMKOCTh KOHJIEHCATOpa

C=An, /U=

rae U — HampsikeHue, 10 KOTOPOro 3apsKeH KOHASHCATopP.

6. BBIYUCIUTh OTHOCUTEIBHYIO MOTPEIIHOCTh U3MEPEHUSI EMKOCTH:

0C=0U+ An/ nep =

rae OU — OTHOCHTENbHAsl TOTPEIIHOCTh ONpeeNieHUs] HampsokeHus (cM. nmad. paborty 1); An — TMONOBHMHA TEHBI
HAaWMEHBIIIETO JICJICHUS Kbl TaIbBAaHOMETPA.

7. BEIUHCIINTD a6COJ’IIOTHy10 NOrpeIHOCTb U3MEPCHUA CMKOCTHU:



AC=CdC=

3ammcats pe3ynbTaT B BUAC:  C = Coxenep £ AC
C= +

PaccuuraiiTe TeopeTruecKoe 3HaUCHHE EMKOCTU
Crop=C1 + (2=

d)opMa oTyeTa: OTucT

JlaGopaTopHoe 3ansiTue Ne4
Tema: Onpenenenrie TepMUYECKOro KOG GUIIMEHTa CONPOTUBIICHUS ME/TH.

Heanb: onpeaenuts 3IeKTPOXUMUYECKUIM SKBUBAJIEHT MEH.

Oo6opynoBanme. Becbl ¢ pasHOBecamMH, aMIIEPMETP, 4YaChbl, BEHTWJISATOP HACTOJBHBIA WIIA
ANEKTPOIIUTKA, UCTOUHUK 3JIEKTpUUYECKOr sHepruu (Beinpsimutens BC 4-
12 unu Oatapes akKyMyJsITOPOB), pEOCTaT, KJIIOY, MEJIHBIE IIACTUHBI (2
IIT.), COEAMHUTEIbHBIE IPOBO/IA, MIEKTPOJIUTUYECKAs] BaHHA C PACTBOPOM
MEIHOI0 Kynopoca, HaxkJJauHast Oymara.

MeToanyeckue yKa3aHusi: 03HaAKOMbTECH C TEOPETUUECKOM YaCThIO, BHIITOIHUTE 3adaHUS

Xo0/1 BbINNOJIHEHH S
Teopus.
[Ipu pacTBOpeHHH SJIEKTPOJIMTA IOJ BIMSHHEM OJIIEKTPHYECKOTO IOJSl MPOUCXOJUT JHMCCOLMAIMS MOJIEKYJ 3JIEKTPOJIMTa Ha
TIOJIOKUTEIBHO U OTPHLATEIBHO 3apsHKEHHBIE MOHBI (DJIEKTPOJIUTHYECKAs AMCCOLMAIMSA). DICKTPOIPOBOIUMOCTh JJIEKTPOIUTOB
00yCIIOBIICHa HOHAMH.
[IpoxoxeHne AIEKTPUIECKOTo TOKa Yepe3 AEKTPOIHUT COMPOBOXKIAETCS BBIACIEHHEM Ha DIIEKTPO/Iax BEIIECTB, BXOASAIINX B COCTAB
anekTposuTa. Macca BelecTBa, BEISIUBILET0CS PH 3JIEKTPONIN3E 32 BpeMsl t, Haxomures o ¢popmyiie: m=kIt. fIBnenne snexrponunza
HAIJIO OIMPOKOE IPUMEHEHNE B TEXHUKE U IPOMBIIUICHHOCTH. [I[pIMEHEHUE 3IeKTPOIn3a: OJyYeHHE BETHBIX METAJUIOB (OYHCTKA
OT npuMeceii - pahuHIPOBaHHKE); TATEBAHOCTETHS - OJyYeHHE OKPHITHI Ha MeTallIe (HUKSIMPOBaHUE, XPOMUPOBaHHE, 30JI04CHHE,
cepeOpeHne U T.1.); TAIbBaHOIDIACTHKA - TOJYYCHNE OTCIIANBAEMBIX OKPHITHH (perabeHBIX KOMHUiA).
OGopynoBanue. Becsl ¢ pazHOBEcaMu, aMIIEpMETP, Yachl, BEHTHIATOP HACTOIBHBIA MM 3JIEKTPOIUINTKA, HCTOYHHUK ISKTPHIECKOH
sHeprun (BeimpsMuTens BC 4-12 wm Oatapes akkKyMyJSITOPOB), peOCTaT, KIIF0Y, MEIHBIC TUTACTHHEI (2
HIT.), COCAMHUTENILHBIEC TIPOBOJIA, 3JICKTPOIUTHUECKAs BaHHA C PACTBOPOM MEHOTO KYNOpPOCa, HaXKAauHas
Oymara.
3amanmue
1. TmaTeapbHO OYHCTHTH TOBEPXHOCTh MEIHOHM IUTACTHHBI HaXJAauyHOH OymMarod M B3BECHTh 3Ty IUIACTUHY C MAaKCHMaJbHO
BO3MO>KHON TOYHOCTBIO.
2. CoOpaTh 3JEKTPHUYCCKYHO IIelb IO  CXEMeE,

o -"}\“\, R
B3BCHI€HHyIO HHaCTI/IHKy COCAUHUTH C \—*'— ‘{_:j ’—[‘E h.]’

OTpHIIATEIEHEIM HOJIIOCOM HCTOYHHKA
l ; ; r._._.,. )
‘._.__.-..‘\ e _/ - .

IIEKTPUUECKOI SHEPTUH:
3. Tlocme mpoBepkM IemW NperojaBaTeleM, 3aMETHTh BpeMs II0 4YacaM C CeKYHJHOW CTpElKOH, 3aMKHYTh Kiod. BeicTpo
YCTaHOBHTH PEOCTATOM CHITY TOKa 1-2 A.
4. Yepes 8-10 MHHYT Lenb pa3oMKHYTb. [1TacThHY, CIyXKalyl0 B OINBITE KAaTOJIOM, BBIHYTH, OCTOPOXXHO OIIOJIOCHYTH BOIOH,
BBICYIIUTS IIepe]l BEHTUITOPOM WITH DJIEKTPOIUIUTKOM, TIIATEILHO B3BECUTD M ONPENIEIIUTh MAacCy BBINCTHBILCHCS MEIH.
Mgy

5. Tlo pe3ynbTraTaM U3MEpEHUi OMPEACIUTh ANEKTPOXUMUUECKHI SKBUBAIICHT MeJH 10 (hopMyJie: k=
It

6. CpaBHI/ITB HalCHHOS 3HAYCHHE OJICKTPOXUMHUYECKOTO DOKBHUBAJICHTA MEOAU C TaOJUYHBIM 3HAYCHUCM U OIpEAECINTH

|K - Kma6.1

K

-100% .

OTHOCUTCJIbHYIO IOTPCHIHOCTD I/I3MepeHI/Iﬁ o (bopMyne: 5 =

mabn

~

. Pe3ynpTaThl n3MepeHuil ¥ BEIYUCICHAN 3aHECTH B TAOIHUILY:



Macca Macca Macca Cuna Bpems DNeKTpoXuM Tabnmunoe OtHOC
KaToJa 10 | Karona Menu, TOKa, I, | mpomyckaHus MYECKUH 3HA4YEHHE UTEIbH
OIBITa, M, | TOCIE | OTJIOXKHMBIIE A TOKa, t, C 9KBUBAJICHT | HJIEKTPOXMMHUYECKO ast

KT OITBITA, HCst Ha k, xr/Kn ro DKBUBAJIEHTA nmorpe
m, KI KaToJe, m, Kragn, Xr/Ki1 HIHOCT
KT b, 0, %

0,33*10°

8. Crmenatb BEIBOI,.
dopmMa oT4YeTa: OTYET
JlaGoparTopHoe 3ansaTue N5
Tema: uzmepenue 3/]C v BHyTpeHHETO COMTPOTUBJIEHUS UCTOYHHKA TOKA.
Heab: n3meputs 3/IC 1 BHYTpEHHEE CONPOTUBIICHUE UCTOUYHHKA.
Oo0opynoBanme: pe3ucTop, KIIOY, METALIMYECKUN IUIAHIIET, COCIUHUTENIbHBIE MPOBOJA,
aMIIEPMETP, BOJIBTMETP, UCTOUYHHK SJICKTPOITUTAHUSL.
MeToauyecKkue yKa3aHusi: O3HAKOMBTECH C TEOPETUUECKOM YACTHIO, BBITIOJIHUTE 3a1aHUSA

Xo0/1 BbINOJIHEHH S

Teopus.
[ToTeHnManbHbBIe CHIIBI AJIEKTpOCTaTHYECKOro Todisi (cuibl KynmoHna) He MOTYT MOJiepKUBaTh MOCTOSHHBIA TOK B II€TIH, TaK Kak
paboTa TUX CHJI BIIOJIb 3aMKHYTOI'O KOHTYpa paBHa Hymo. JJis moanep:kaHus B IENH MOCTOSHHOTO TOKA JIOJDKHBI 1€WCTBOBATh
HEMOTeHIMaIbHbBIE (CTOPOHHKE) CHITBI, UMEIOIIE MEXaHUIECKYI0, XUMUYECKYIO UM UHYIO IPUPOTY. Y CTPOHCTBA, 00eCTIeYnBaIoNIe
BO3HUKHOBEHHE U JIEUCTBHE CTOPOHHUX CHJI, HA3BIBAIOTCSI HCTOYHUKAMU TOKA.
OU3NYECKYI0 BEIMYUHY, YUCICHHO PaBHYIO PabOTEe, KOTOPYIO COBEPIIAIOT CTOPOHHHUE CHIIBI MPH TMEPEMEIICHUH CAMHUYHOTO

A
. cr
MIOJIOKUTETHHOTO 3apsiaa BAOIb Beeil menu, HasbpBatoT JJC ucrounnka: & = —— .
q
3akon OMa U1 3aMKHYTOH IIETIH yCTaHABIMBACT 3aBUCHMOCTb MEXIy cuioil Toka, 9/IC NCTOYHHNKA U MOJIHBIM COMPOTHBICHUEM
g
nemm: [ = .
R+7r
OOopynoBaHue: pe3UCTOp, KIIOY, METAJUIMYECKUH IUIAHIIET, COCAWHHUTENBHBIE IPOBOJA, AMIIEPMETDP, BOJIBTMETP, HCTOYHHK
IIEKTPOITUTAHHUS.
Xox BHIOJTHEHNS:
1. CoOpartsb nenb Mo cxeme:
2. PazomkayTH K109 11 m3MepuTh D/]C ncTouHmKa.
3. 3aMKHYTH KIIF0Y ¥ H3MEPHUTH CHITy TOKA U HAlPsDKCHNUE HA PE3UCTOPE.
e-U
4. BbluuCIUTH BHYTPEHHEE CONPOTHUBIICHNE HCTOYHHKA 1O hopMysie 7' = .
5. PesynpraThl m3MepeHU U BRIYMCICHUH 3aMCaTh B TaOJIHITY:
9/1C, Hampsioxenne, Cuna Toka, BryTpenne conpoTuIieHuE,
£,B U, B LA r, OM

6. Cnenath BBIBOJIL.

dopMa oTYeTa: OTYET

JlaGopaTopHoe 3ausitue N6
Tema: M3yueHne 3aKOHOB MMOCIEI0BATEILHOIO U MAPATIIEIBHOTO COEAMHEHUN TPOBOJHUKOB
ean:
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e 3yuntsh 3akoHa Oma

e lI3yunTh OCIEI0BATENBHOE U MAPAIUIEIIBHOE COCANHEHUS IPOBOAHUKOB.
OO6opynoBanmue: HaOOp pPE3UCTOPOB, KIIIOYU, METAJUIMUECKHH TUIAHIIET, COSIUHUTEIbHBIC
IIPOBO/JIA, AaMIIEPMETP, BOJIBTMETP, UCTOUYHHK SJICKTPONIUTAHUS.
MeToauyecKkue yKa3aHUsl: O3HAKOMBTECHh C TEOPETHUYECKOW YACTHIO, BBINOJHUTE 3aJaHUs,
OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI

X0/ BbIIIOJTHEHUS :

Teopus.
[TocnenoBarenbHOE ¥ TapaUIebHOE COCOMHEHUS B JJIEKTPOTEXHHKE — JIBA OCHOBHBIX CIIOCO0A COGIWHEHHS 3JICMEHTOB
anekTprueckor memnu. [Ipu mocinenoBaTeI-HOM COSAWHEHHH BCE AJIEMEHTHI CBSA3aHBI APYT C APYTOM TakK, YTO BKIIOYAIOMIHNA HX
YYacTOK IeNH He MMeeT HU OJHOro y3na. [Ipu mapannensHOM COSOMHEHHH BCE BXOMAIINE B IETb AIEMEHTH 0ObEANHEHBI IBYMS
y371aMH M HE UMEIOT CBSI3EH C IPYTUMU y3JIaMH, €CIIA 3TO HE MPOTUBOPEUUT YCIOBHIO.
HpI/I IMOCJICA0BATCIIBHOM COCIMHCHNUN ITPOBOJIHUKOB CHJIa TOKAa BO BCEX MPOBOJHHUKAX OAWHAKOBA.

[Ipu mocnemoBaTeTbHOM COSTUHEHNH TIPOBOTHUKOB CHJIA TOKA B JIFOOBIX YaCTAX IIEMTH OJHA U Ta JKeE: I - I 1 — I 2.
[TomHOE HampspKEHHE B IIETIH MPH MOCIEI0BATEIHFHOM COSIMHEHUN, W HAIMPsOKEHUE Ha MOJI0CaX MCTOYHUKA TOKA, PABHO CyMMe

[ T i
HAIPSDKCHUN Ha OTJEIBHBIX YIaCTKaX ICTIH: 'E"' —-1 + '["' 2.

R, R, R,
-+ -1+ r=pB+R+ +R,

[Ipu mapasieabHOM COeIMHEHNH MajieHHe HATPSUKEHHsS My ABYMS y3IaMH, 00beTHHAIOIMMHE IIEMEHTHI IeMH, OMHAKOBO IS

Bcex 2neMeHToB. [Ipu 5ToM BemurHa, 06paTHAs 0OIIEMY CONPOTHBICHHIO IIEMH, PABHA CyMMe BEIHUKH, 0OPATHBIX CONPOTHBIICHUAM

HapasIeabHO BKIIOUEHHBIX IPOBOIHUKOB.

Cua ToKa B HEpasBETBIEHHOH YacTH LIEMH paBHA CyMME CHJI TOKOB B OTJENbHBIX MApajielbHO COEAMHEHHBIX MPOBOIHUKAX:

I1=I 1+ I 9 ; ) ;
U=U, =U;

Hanpsoxkenue Ha yyacTkax nenu AB 1 Ha KOHIIax BceX MapaulelNbHO COSTUHEHHBIX POBOIHUKOB OJHO U TO JKe:

Jnst AByX TapauieNbHO COeNMMHEHHBIX PE3UCTOPOB MX OOIee CONpOTHBIICHUE
paBHO:

R = & R R,

R=_1z
Ry + Ry,
R].:REZRE:"':

Rﬂ, TO 00I1IeE CONPOTHBIICHHE PABHO!

rR=1

Ecimn

.
Ilpu mapamieabHOM COCIUHEHHH PE3UCTOPOB HX OOINEE COMPOTUBIICHHE OYIET MEHBIIEC HAMMCHBINEIO W3
CONPOTUBJICHUM.
3ananmue:

I. IHocnedosamenvroe coedunenue NPOBOOHUKOS.

1. Cobparts 1ens o cxeme (puc. 1):

B puc. 1
2. W3meputs HampspKkeHHe, CIITy TOKa Ha IEPBOM PE3UCTOPE.
3.  Usmenurs CXEMY YCTaHOBKH U U3MEPUTh HANPsLKEHUE Ha BTOPOM pe3ucTtope. CXxeMy HapucoBaTh B TETPAlb.
4. Boruucauts cymmy HanpspxkeHud Ui+Us .
5. Vismenuts CXeMY yCTaHOBKH W M3MEPHUTH 00I1Iee HAPsDKEHUE Ha IBYX COMPOTHBICHISIX Uiy .
6. IIpoBeputs, BeimonHsietrcs a1 paBeHcTBO: Up=U+U,,
7. [IpoBepuTth cripaBeIMBOCTh paBeHCTB R>=R+R, u U—l = % .
2 1

I. [Ilapannenvnoe coeounenue npo8OOHUKOS.

1. Co0partsb 1iens no cxeme (puc. 2):
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puc. 2
. M3meputs HanpsikeHue, CUIly TOKa Ha TIEPBOM PE3HCTOPE.
V3MeHNTh CXeMy YCTaHOBKH M U3MEPHUTH CHIIy TOKa Ha BTOPOM pesuctope. CxeMy HapucoBaTh B TETPa/b.
Boruucnuts cymmy ToK0B 11+ .
V3MeHNTh CXeMy YCTaHOBKH M U3MEPHTH OOLIYIO CHITy TOKA B LIETH 11 .

IIpoBeputs, BEINONHSETCS U paBeHCTBO: [1o=1;+1,.

N UL

I, R
[IpoBeputs cripaBeuBocTs paBeHCTB 1/R12=1/Ri+1/Ry L=

2 1

KOHTpOJ’[l)HbIe BOIIPOCHI:

1 . Kakoe COCIUHCHUC COHpOTI/IBHeHI/Iﬁ Ha3bIBaCTCs HOCJ'IeZ[OBaTeJ'ILHLIM? quy PaBHBI COIIPOTUBJICHUE, CHUJIa TOKA, HAIIPAKCHUEC 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 MHHYCHI TapaJJICJIbBHOTO U TTOCJIEA0BATCIILHOT'O COGI[I/IHGHI/If/‘I HpOBOI[HI/IKOB?

4. IIpuBenute npuMepsl MapajIeIbHOIO U OCIEI0BATEIBLHOTO COEAUHEHMS] IIPOBOJHUKOB.
(I)OpMa oT4yeTa: OTUCT, OTBCTHI HAa BOIIPOCHI

JlaGoparopHoe 3ansaTue Ne7
Tema: N3yueHue siBIEHUS AIEKTPOMATHUTHON HHIYKIIMH
Heab: n3y4nTh sIBICHUE dJIEKTPOMArHUTHON UHIYKIUH.
Oo6opynoBanme: Karymka — MOTOK, MOCTOSHHBIM MarHuT, MHJIMAMIEPMETpP, IMITATUB C
My(dTOHN U JAITKOM.
MeToauyecKue yKa3aHUsi: 03HAKOMBTECH C TEOPETHUUECKON YaCThIO, BHIMIOJHUTE 3aaHuUs

Xo0/1 BBINNOJHEHH S
Teopus.
HBJ’[CHI/IC BO3HUKHOBCHHUA 9IIC B l'[pOBO)IS[HleM KOHType, Haxogs1memMcs B HepeMeHHOM T10JIC UJIHN JIBI/I)KyI_HeMCH TIIOCTOAHHOM

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

dd
paBHA CKOPOCTH M3MEHCHHSI MarHHTHOTO IMOTOKA YepPE3 MOBEPXHOCTh, OTPAHHICHHYIO KOHTYPOM: &y n = — E 3HaK MHUHYC

oTpakaeT mpaBwio JIeHIa, KOTOpPOE TJIACHT: WHAYKIMOHHBIM TOK BCErja HAmpaBJICH TaKUM O0pa3oM, YTO €ro JeicTBHE
MPOTHUBOMOJIOKHO JIEUCTBUIO MIPUUMHBI, BHI3BIBAIOIICH €ro.

BuxpeBoe aJIeKTpHYECKOe TOJIe TOPOKIACTCS TICPEMEHHBIM MAarHUTHBIM. Er0 CHJIOBBIC JIMHUU BCETIa 3aMKHYTHI, II0JI00HO CHUIIOBBIM
JIMHUSAIM MarHuTHoro moJisl. CyIIHOCTb SIBICHHUS 3JEKTPOMAarHUTHOM HWHAYKLUMM 3aKIIOYAETCSl HE CTOJBKO B IOSIBICHUU
WHIYKIUOHHOTO TOKAa, CKOJBKO B BO3HHUKHOBEHHM BHUXPEBOIO 3JIEKTPHUYECKOro Nojs. B oTiiMuue OT 3JaeKTpoCTaTUUEeCKOro MO
BUXPEBOE IEKTPUUYECKOE IOJIE SBISETCS HEMOTEHIMATIbHBIM.

YacTHBIM CITydaeM SIBICHUS dJIEKTPOMATHUTHOW WHAYKITHH SIBIIIETCS caMOMHAYKIHMs. CaMOMHIYKIHS — 3TO Bo3HHKHOBeHHE D/IC B

dl

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

dt

3amanme:
l.3akpenuTe B JANKe IITaTHBA KAaTYIMIKy ¥ TOAKIIOYHTH €€ K

MUJITTUAMIIEPMETPY .

2. [Ipubnuxas w ypmansiss ¢ pa3HOM CKOPOCTBIO MArHUT K KaTyIlIKe, r ) B YCTaHOBUTH IO
MOKa3aHUAM MULJTMAMIIEpMETPa, KaK 3aBUCUT BEJIMUMHA UHIYKIIMIOHHOTO — TOKa OT CKOPOCTH
W3MEHEHHUs] MarHUTHOTO TOJISl B MECTE PACIIOJIOKEHNS KaTYIIKH.

3.YcTaHOBUTh, 3aBUCUT JM HANpaBlIEHUE HHIYKIIMOHHOTO TOKa OT
MOJIKOCOB JBUKYIIETOCs MarHuTa.

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

5.3apucoBaTh OJUH U3 CIIy4aeB B3aUMHOTO JBI)KEHUS KaTYIIKH U MarHuTa c YKa3aHHEM
HaIpaBJICHHUs] HHIYKIIMOHHOI'O TOKA B KaTyIIKe.

ITOJIOKCHUA

6. ConocTaBuTh NOTyYCHHBIN pe3ynbTaT ¢ mpaBmioM Jlenna.
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7.Cnenars BBIBOI.
®opMa oTUYeTA: OTUET

JlaGoparopHoe 3ansiTne Ne§
Tema: N3yuenue paboTsl TpanchopmaTopa
Leab: ocBOUTH OCHOBHBIE SJIEMEHTHI JII000TO TpaHchopMaTopa
Oo6opynoBanue. 1. TpanchopMaTopsl Ha BEPTUKATILHBIX MAHETSX C OJMHAKOBBIM M pa3HBIM
KOJIM4ECTBOM 0OMOTOK (110 1 mit.). 2. McTOUHMK 3JIeKTpUYecKor sHepruu Ha 4 B
(BeipsiMutens B-24 M). 3.BoabpT™erpsl nepeMeHHoro Toka Ao 4 (2 mr.) u 120 B. 4.
AmMnepmeTpsl nepeMeHHOro Toka 10 2 u 6 A. 5. Kitou. 6. CoeqMHUTENBHBIE TPOBOA.
MeToanyeckue yKa3aHusi: BHITIOJIHUTE 3a/1aHUS
Xo/1 BbINOJTHEHUS

3aganmue:
1. CocTaBUTh 3JEKTPUUYECKYIO LETb [0 CXeMe, PUCYHOK 1.
2. Tlocne mpoBepKH LETH MpenogaBaTeiIeM 3aMKHYTh KITI0Y; MPOHAOII0AATh padOTy AIIEKTPUYECKON TeTH
U CJIeJIaTh BBIBOI.
3. CocTaBHTH IEKTPUIECKYIO IIETIb M0 CXeMe, PUCYHOK 2
4. Tlocne npoBepKH LieNy IpenoaBaTeseM, 3aMKHYTh KITI04, IPOHA0II01aTh paboTy 3JEKTPUIECKOM
HeTH
CHsATb MOKa3aHUS U3MEPUTEIBHBIX IPUOOPOB U 3aHECTH B Tabuuy |
6. Onpenenuth KO3PPUIUEHT TpaHCHOPMAIMH U CAETIATH BBIBOJ

e

—e— B3 - _
: _':é <g:'_' ; S M
© 4 — e : i b
4B-.(Vy F4—K I—F 8 - g;_'_“_ : C}
[s] <3 4 S r = — e, S8 »
- —_*é %:_—--: 4B-." M > S
)| —1H  d— o Y —
° = -
Pucynoxk 1 Pucynoxk 2
Tao6aumna 1
Howmep Cuna Toka B 00MOTKax Hanpspokenne Koapdunment
OIbITa Ha xonmax oOMoTOK TpaHcpopmaluu
Ilepuunoil | BropuuHoi IIepBuunoil | BropuyHoii k
A LA U2 B Ui B

®opma oTuera: Tabmauma
JlaGoparopHoe 3ansiTie Ne9
Tema: Onpenenenrie nokazareis NPEeIOMICHUS CTEKIIA
Heanb: onpenenenne nokasaTens NPeJOMIICHUS CTEKIIA.
OO6opynoBanme: MmiIoCKoNapaienabHas CTEKIsSHHAS IJIACTUHKA, UMEIOIIasi opMy Tparenuu,
aucT Oymaru, TuHelKa, KapaHjanml.
MeToanyeckue yKa3aHusi: 03HaKOMbTECh C TEOPETUYECKON YaCThIO, BBIIIOJIHUTE 3a/1aHHUS

X0/ BLINIOJIHEHHUS

Teopus.
CKopocCTh cBeTa B BaKyyMe OIpe/ieieHa IKCIIepUMEHTaIbHO. Bo Bcex cpeax cKopocTh CBeTa MEHbIIIE, YeM B BakyyMme. Ha rpanurne
I[Byx cpezL CBE€T MCHJECT HaHpaBJ'IeHI/Ie CBOCTO paCHpOCTpaHeHI/IH. LIaCTb CBCTOBOI7[ SHGPFI/II/I BOBBpaHlaeTCSI B HepBYIO cpe;[y, T. €.
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MIPOMCXOIUT OTpaxkeHue ceeta. Eciu BTOpas cpena npo3padHa, TO CBET YACTHIHO MOXKET MPOIMTH Uepe3 rpaHuIly Cpesl, TAKXKe MEHSS
TIPY 3TOM HalpaBJICHHE PACIPOCTPAHEHHS. JTO ABJICHUE HA3BIBACTCS MPEJIOMIIEHUEM cBeTa. [IpenoMiieHne cBeTa Ha TpaHUIE ABYX
cpen 0OyCIIOBIEHO M3MEHEHHEM CKOPOCTH IIPH IEpexXoie CBeTa M3 OXHOH cpeabl B Apyryro. OTHOCUTENBHBIN MOKa3aTelb
MIPEIOMIIEHUS IBYX CPEJl PAaBEH OTHOILICHUIO CKOPOCTEHl CBETa B 3THX cpenax. IIpu mpoxoskaeHny cBeTa n3 ONTHYECKH MEHEE INIOTHOM
cpenbl B 0ojee MIOTHYIO JIyd MOKET TOJIHOCTBIO OTPA3UThCS. JTO SBICHUE HAa3bIBAETCS MOJIHBIM OTpaskeHHMEM cBeta. IlokazaTens

sin &

HPEJIOMIICHHSI OTIpeIessieTcst o hopMyJie n,, = . Ans onpeneneHust COOTHOIIEHUS

sin
HCIOJIb3YIOT FEOMETPUUECKOE OCTPOEHUE puc. 1.

. AE . CD
Tak kak Sin @ =—— sin f = BC u AB=BC, T0

d)opMyna U OIpE€ACJICHUA TMOKa3aTe/id IMPCIOMIICHUA

AE
DC

_ A
uMeeT BUL 11, = puc. 1.

3ananue:

1. TlnockomapamiensHyIO CTEKJITHHYIO IUTACTUHKY TIOJIOKHUTH Ha JIUCT OyMaru ¥ OTMETUTD KapaHIaIoM e€ TpaHH.

2. 3a IUIaCTHHKOM MPOBECTH MPSAMYIO TaK, YTOObI OHA He ObIIa IEePIEeHANKYISIPHOM K BEpXHEH I'paHy IIIACTHHKH.

3. Uepes mIacTHHKY pacCMOTPETH MAAAIONINH JIyd U TPOBECTH MIPEITOMIEHHBIH JTyd OT HH)KHEH TPaHU IIIACTHHKH.

4. OtMeTHThH Ha MTAJAOIIEM JIy4e TOUKY B (Touka ero mepeceueHus ¢ TpaHblo INIACTHHKH), TouKy F (Hagaro jyda, BBIISANIETO U3
TIJIACTHHKH ), COSTUHUTH TOYKU B 1 F.

5. Ha mapatomem myde oTMeTUTh TOUKy A (oTpe3ok AB momkeH ObITH GoJblie, YeM MIMpHHA IDIACTHHKH), 0Tpe3ok BF nmpommmts
1 Ha MPOAOIDKeHUH oTMeTUTh Touky C (mipu uém AB=FC).

6. Uepes3 Touky B mpoBecTu nmepneHAUKYISp K TPaHsIM IUIACTUHKH, a 3aTeM depe3 TOUKd A u C MpOBECTH JIMHUU MapaljiesIbHbIe
I'PaHsAM IJJACTUHKHU U OTMETUTH TOUkH E u D.

sma AE
7. PaccunTaTh mokasaresb OpeNIOMIECHHUS CTEKIa o Gopmyne 7, = =—.
» 3
sm f DC
8. OmbIT TOBTOPHUTH 3 pa3a, U3MEHS yroil MaeHHs JIy4a.
ANE ACD
9. PaccuuTaTb OTHOCHTENBHYIO U a0COIOTHYIO ITOTPEITHOCTH 110 popmynam: & = —— + u An = n,,&.
AE  CD
10. JlanHble M3MEPEHMH W BBIUMCICHUN 3aHECTH B TAOIHITY:
M3MEPEHO BBIYHCIIEHO
Ne cpeanee cpenHee
OmbITa AE, MM DC,mMm | AAE, mm | ADC, MM n,, SHaYCHNE g, % 3HAaYEHHE &, An
n %

np

1.
2. 1 1
3.

11. Cnenats BeBOA. OKOHYATEBHBIN PE3yIbTAT H3MEPEHHUH 3amcaTh B Buae An = L. +An.

®dopMa oTUYETA: OTUET
JlaGoparTopHoe 3ansaTue Nel(

Tema: Onpenenenvie IJIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO AUPPAKLIMOHHON PEHIETKH.
Heab: NO3HAKOMUTHCS HA ONBITE C SBJICHUEM MHOTOJy4€BOW UHTEP(EPEHIINN CBETOBBIX
BOJIH. Mcrionb3ys pem€TKy ¢ N3BECTHBIM PACCTOSHUEM MEXKIY IITPUXAMHU U3MEPUTH JITTUHY
BOJIHBI CBETOBOTO U3JIyYEHHS.
OoOopynoBanue:

1. IraTus.

2. Judpakmuonnas pemérka 100 mTpuxoB Ha MM.

3. HU3mepurtenbHas JEHTA.
MeToauyecKkue yKa3aHUsl: 03HAKOMBTECH C TEOPETUUECKON YaCThIO, BBIIIOJIHUTE 3a4aHuUs

X0/ BLINIOJIHEHHUS
Teopernueckas yactb padorbl: J(MdpakunoHHas pelIeTKa MPEICTaBIseT cO00H COBOKYMHOCTh OOJBIIOTO
quciia ySKI/IX meneﬁ, paS,I[eJ'IeHHLIX HCHpOBpa‘IHHMI/I HpOMe)KYTKaMI/I.
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d =a+ b — nepuoa AuppakIMOHHON pEIIETKH
d-sin ¢ =k-A, k=0,1,2... - popmyna nuppakiIMOHHON PEIICTKH,
¢ — yroJ, oji KOTOPhIM Ha0JII01aeTCsl max CBETa COOTBETCTBYIOIIETO IIBETA.

B paGore ucnonsiyerca audpakimonHas pemerka ¢ nepuogom 1/100 mm, 1/50 mm (mepuox ykazaHa Ha
pemietke). OHa SIBISETCS OCHOBHOW YacThl0 M3MEPUTEIHLHOM YCTAaHOBKM IMOKa3zaHHOW Ha puc.l. Pemerka 1
YCTAaHABIIMBAETCS B JiepKaTelie 2, KOTOPbI MPUKPEIJIEH K KOHITY JTMHEWKH 3. Ha nuHelike ke ycTaHaBIMBaeTCs
YEpHBIN PKpaH 4 ¢ y3KOM BEPTUKAIBHOMU IIEJIbIO 5, TOCEPEANHE, IKPAH MOXKET EPEMEILATHCS BIOJb JTUHEUKH,
YTO TIO3BOJISIET U3MEHSITH PACCTOSHUE MEXKIY HUM U TU(PPAKIIMOHHON PEHISTKON (IS TOTydeHHsI HanOOIbIIeH
pe3koctn). Ha skpaHe M JNMHEWKH UMEIOTCS MM IIKalbl. ECau cMOTpeTh CKBO3b PELIETKY U MpOpe3b Ha
UCTOYHUK CBETa, TO Ha YePHOM (hOHE dKpaHa MOXKHO HAOJIOJATh MO 00€ CTOPOHBI OT LIENU JU(PPAKINOHHBIC
CHEeKTpbl 1-ro, 2- TO W T. A. MOPSAKOB (CIy4yallHBIA MEPEKOC B PACIONOKEHHH CIEKTPOB YCTpPaHSAETCS
IIOBOPOTOM PaMKH C PEILIETKOMN).

JlnuHy BOJHBI ompeaesisieM 1o ¢hopmyIie: A=(d-sing)/k.

Hcnons3ys puc.2 u Gopmyiny TuGpakiuOHHONW PEHIeTKH, JOKAKUTE, YTO JUTMHY CBETOBOUW BOJHBI MOXKHO
onpenenuth o popmyne: A =(d-b)/(k-a), k—nopsamok crekrpa.

[Ipu BBIBOAE 3TOH (OPMYJBI YUTHUTE, YTO BCIEACTBHE MAaJlOCTH YIJOB (HE MEHee™> 5) MoJ KOTOPBIM
Ha0JII0/1al0TCA MAKCUMYMBI, UX SIN MO>KHO 3aMEHUTH Ha tg.

PaccTosiHMe @ OTCUMTHIBAIOT MO JIMHEHKE OT PEIIeTKH 10 dKpaHa, b — MO MIKale PKpaHa OT IIEeNH IO
BbIOpaHHOW JUMHUM cHekTpa. B »Toii paboTe mNOrpemHocTb H3MEpPeHHd A HE OIEHUBAETCS U3-3a
HEOIPEICIIEHHOCTH BHIOOPA CEPEAMHBI YaCTH CIIEKTPa JAaHHOTO 1IBETA.
3amanue Nel.

1) CoOparb u3MEpPUTENBHYIO YCTAHOBKY, YCTAaHOBUTh HKpaH Ha pACCTOSHUM, HA KOTOPOM YETKO

MIPOCMAaTPUBAIOTCS CIIEKTPHI.
2) T'nans ckBo3b AU(MPAKIMOHHYIO PEIIETKY U IIeNb B SKpaHe Ha UCTOYHUK CBETa, U MepeMeniasi SKpaH,
YCTaHOBHUTE €ro TaK, YTOOBI JUPPAKIIMOHHBIE CIIEKTPBI PACIIONaraiich MapajiesibHO IIKaJe KpaHa.
3) He nBuras npubopa, 1o mKaje ornpeieaInTe MoJI0KEHUE CEPEIMH LIBETHBIX M10JIOC B cieKTpax | mo-
psaka. PesynpraThl 3anummTe B Tabuuiy. OnpeaenuTh cpeiHee 3HaU€HUE pe3yIbTaTOB U3MEPEHHSL.
L{BeT momnoc bcmpaBa | bcneBa |bcpennee |a d A k

1) xpacHblit

2) KeNATHIN

3) 3esieHbId

4) ¢uoseToBbIH

PacuertnI:
4) CpaBHHUTE MOJYYCHHBIC PE3YJIHTATHI, IOJYYCHHBIC PE3YIHTATHI C JJIMHAMH BOJIH ATHX IIBETOB HA
I[BETHOW BKJICHKE MIIU TI0 IPEJIOKEHHON TabIuIIe:

[Bet JInvHa BOJIHEI, [IInprHa yyacTka,

HM HM
KpacHsrii 800 — 620 180
OpanskeBblit 620 — 585 35
Kenrtoiid 585-575 10
Kenro-3enensiit 575 -550 25
3eJeHbIi 550-510 40
["onryGoii 510 —-480 30
Cunwnii 480 — 450 30
®uOoIETOBBIN 450 -390 60

5) Cnemnaiite BBIBOSI.
3ananue Ne2. HaOmonenune nudpaxuum ceera B rpaMmMooHHoM miiactuake (78 06/muH., 33 06/MuH.)
1) B3saTh OTpe30K IUIACTUHKH B MpaByI0 PYyKy U MPUCTaBUTh CIpaBa K TIJa3zy Tak, 4ToObl OOpO3IKU
PacIoIOXWINCh BEPTHKAIbHO, TO €CTh MApaJIeIbHO HUTH JIAMIIBI, & CBET OT JIaMIIbl Majajl Ha
MOBEPXHOCTH O] pa3IMyHbIMU yriaamu. HaOmronenue mydie BecTy B 3aTEMHEHHON KOMHATe.
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2) Cpenaiite BBIBOJ 3aBHCUMOCTH OTYETIMBOCTH M SPKOCTH MOJYYEHHBIX CIIEKTPOB OT KOJHYECTBA
OOpO3JIOK U yIJia MaJCHUS Ty4ei.
®dopmMa oT4YeTa: OTUET

JlaGopaTopHoe 3ansitue Nell.
Tema: M3yueHue kapThl 3B€3HOTO Heba
Iesib: 3HAKOMCTBO CO 3BE3HBIM HEOOM, PEILICHHE 3a/]a4 Ha YCJIOBHS BUJIUMOCTH CO3BE3AUI
U OTIPEICICHUH UX KOOPIUHAT
OobOopynoBanme: kapTa 3B€3]]
MeToanuyecKue YKa3aHUsi: 03HAKOMBTECH C TEOPETHUECKOMN YacThIO, BBIMOJHUTE 3aJaHUS

Xo/1 BbINNOJIHEHH S

3aganue

1. YcTaHOBUTH IIOJABUIXHYIO KapTy 3Bé3,Z[HOFO He6a Ha ACHb H 4acC Ha6J’II-OI[eHI/I5I 1 Ha3BaTh CO3BE3UA,
PACIIOJIOKCHHELIC B F0)KHOU YacTH He6a OT 'OpHU30HTA A0 IMOJIF0Ca MUPA; Ha BOCTOKC — OT T'OPU30HTA A0 IMOJIKOCa
mupa.

2. Haiitu co3Be3aus, pacrioioKeHHbIE MEX/Ty TOUKaMH 3anazia u ceepa , 10 oktsa0ps B 21 wac. [IpoBeputs
IIPaBUIILHOCTb ONpPEAETICHUs BU3yallbHBIM HAOII0IEHHEM 3BE3IHOTO Heba.

3. HaiiTi Ha 3B€31HOM KapTe co3Be31Usl C 0003HAYEHHBIMU B HUX TYMAHHOCTSIMU U IIPOBEPUTH, MOXKHO JIU
UX Ha0JII01aTh HEBOOPYKEHHBIM IJ1a30M.

4. Onpenenuts, OyayT a1 BUIHBI co3Be31us JleBbl, Paka. BecoB B momHoub 15 centsops? Kakoe co3e3nue
B 3TO ke BpeMs OyJleT HaXOAUThCs BOJIM3U rOpU30HTA HA ceBepe?

5. Onpenenutpb, Kakue U3 NEePEeYUCIICHHbIX co3Be3nuii: Manas Measeauua, Bononac, Bozanuuii, OpuoH -
JUTSL TAaHHOW IITUPOTHI OYAYT HE3aXOAAIIIMU?

6. Moxet nu s Hawed mmpotsl - Ctapas KynaBna 20 ceHTa0pst AHApOMea HaXOAUTHCS B 3€HUTE?

7. Ha kapre 3B€3aHOro HebGa HAWTH MATH JIIOOBIX MEepedyHMCIEHHBIX co3Be3nuit: bomibinas Mensenuia,

Manas Mensenuua, Kaccuomnes, Aunpomena, Ilerac, Jlebenp, Jlupa, I'epkynec, CeBepHas KopoHa — H
ONpeAeauTh NPUOIMKEHHO HEOECHbIE KOOpAMHATHI (CKIOHEHHE, W MPSMOE BOCXOXKACHME)-3BE3/ ATHX
CO3BE31UM.

dopmMa oT4eTa: OTYET
IpakTuyeckoe 3ansaTueNe 1

Pemenue 3a1a4 ¢ npogecCHOHAIBHOI HATIPABJIEHHOCTHIO
Tema: M3mepenue yckopeHus Tea Mpyu paBHOYCKOPEHHOM JBH>KEHUU
Iesab: U3y4nTh OCHOBHBIE 3aKOHOMEPHOCTH PABHOYCKOPEHHOI'O JBUKEHUS.
Oo6opynoBanme: xxeno0, MTaTUB C My(PTOH, MIAPUK, METAITTMIECKUHN IIMIHHP, CAHTUMETP,
CEKyHIOMED.
MeTtoauyeckue yKa3saHUsl: O3HAKOMBTECHh C TEOPETUUECKOW YACTHIO, BBINOJHUTE 3aJaHUs,
OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI

X0/ BLINOJTHEHH A :

Teopusi: OcCHOBHAsI XapaKTEPUCTHKA PABHOYCKOPEHHOT'O IBUXKEHUS - YCKOPEHHE, KOTOPOE MOKA3bIBAET
6BICTpOTy HU3MCHCHUA CKOPOCTH. yCKOpeHI/Ie JABHXKCHHA TCJII MOKHO OIMPCACIINTDL OIIBITHBIM ITYTCM.
Hampumep, yckopeHue JBHUKYLIETOCs apHUKa 10 XKeno0y.

XOI[ BBINNOJIHCHMUSA

1. CobepuTte ycTaHOBKY KaK TTOKa3aHO Ha
PHUCYHKE.

2. YcraHoBUTE KeJN0O Ha BHICOTE
10 cM — h — He MeHsieTcs 1J1s1 IePBBIX 3
ONBITOB.

3. H3mepbTeS — nepemernieHue mapruka — pacCTOSIHUE OT BEPXHETO Kpas yKeao0a 0 MUIUHIPA B KOHIIE
Y 3aIlUIINTE B TAOJIUILy BO BCE 6 OMBITOB ( HE M3MEHSETCS).

4. CxaruTe mapuk 3 pasa 1o xeynoo0y (He ToJKas) ¥ U3MEPhTE BPeMsl.

YcranoBute xenod Ha BICOTE 5 ¢M — h — He MeHsieTcsl /ISl CJIeAYIOIMX 3 ONBITOB, S — He MEHATh.

6. CkatuTe mapuk 3 pasza 1o xeno0y (He ToJKas) U U3MEPHTE BPEMsI.

e
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. 28
7. Paccuuraiite yckopeHue mapuka no popmyie: a = /U1 BCEX OIIBITOB
1.

2
3
4.
5.
6.
Paccuuraiite norpemnoctu: AS = 0,01 m, At =0,1c¢

AS At
Eq = (T-I_T) * 100%

S e S e

axeg,

Aa = T50%

9]

tBet: a = (a F Aa) m/c?

1.
2.
3.
O
1.
2.
3

4

5

6.
B

9. BrmBoxa



e VKasarh NPHUYUHBI TOTPEITHOCTH:
e Ha ocHOBE TaHHBIX TAOJMIIBI CICTIANTE BBIBOJ, KaK 3aBUCUT YCKOPECHHE IIAPUKA OT BBICOTHI
)xeoda:

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

KonTposbHbIE BOPOCHI:

3. VpaBHeHME JBMKEHHS MATEPHAILHON TOYKH uMeeT Bu S = 20t+1,2t2,

Omnpenenure: 1) BUJ ABMKEHUS; 2) HAYAJIbHYIO CKOPOCTb; 3) MOAYJIb YCKOPEHHUS; 4) IyTh
S, KOTOPBI MpolIa TOYKA 3a 2 CEKYH/IbI.

2. TMoe3n nBuxketcs co ckopocThio 20 m/c. [Ipu TopMokeHHH TT0e3/a, 10 MOTHOM
OCTaHOBKH, OH Mpouieln paccrosiHue B 200 M. OnpenenuTts BpeMsi, B TeYeHHE KOTOPOTO
IIPOUCXONIIO TOPMOKEHHE.

3. Teno npomuuio 3a NEPBYIO CEKYHIY 2 M, 3a BTOPYIO — 4 M, 32 TPEThIO — 6 M. MOKHO JIK
YTBEPKIATh, YTO ABMKCHUE SIBIISICTCS PAaBHOYCKOpeHHBIM? JlokaxkuTe, onupasich Ha Gopmyty
YCKOPEHHUs1, UCTIOIh3yEeMYIO B TabOpaTopHoOi paborte.

dopma oTYeTa: OTYET
IIpakTueckoe 3anaTueNe 2

Pemenue 3aga4 ¢ npogecCHOHAIBbHOI HANIPABJIEHHOCTHIO
Tema: Onpenencaue kodpduneHTa TPEHUS CKOJIbKCHHS
Hean: paccuutaTh KO3PHUIMEHT TPEHUS CKOJILKCHUS U Ha TTPAKTHKE
YAOCTOBEPUTHCS, YTO KO (DHUITUEHT TPEHHUS HE 3aBUCHUT OT Beca TeJa.
OO6opynoBanme: TMHAMOMETP, MOJICTaBKa, OPYyCOK, HAOOp rPy30B, CAHTUMETP.
MeToanuyeckue yKa3aHUsl: O3HAKOMBTECh C TEOPETHUYECKOM YACTHIO, BBIITOJHUTE
3aJ1aHUsA, OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI
X0/ BbINOJHEHHUS
Teopus:
Cuia TPEHHUA CKOJIbXKCHUA — BO3HUKACT ITPU IIEPEMEIICHNHN OTHOI'O T€JIa OTHOCHUTEIIBHO IPYTOTro
n JlefICTBYIOIHaSI Ha 3TO TCJIO B HAIIPABJICHWH, IIPOTHUBOITIOJIOKXHOM HAIIPABJIICHUIO CKOJIBXKCHUA.
Cuia TPEHUA KAYCHUHA — BOSHUKACT IIPU KAYEHUHN OJHOT'O TE€JIa OTHOCUTEIIBHO APYTOro.
Cuia TPE€HUA NMOKOA — BO3HUKACT MCKAY ABYMS KOHTAKTHPYIOIIMMU TCIaMU W MNPCIATCTBYCT
BO3HUKHOBCHUIO IBHKCHHUA. 3Ty CUlly HCOGXOILI/IMO npeoaojieTs Ajid Toro, YTOOBI IMPUBCCTH TCJIa B
IBMKCHUE U JlefICTByeT B HalpaBJICHUH, IPOTHUBOIIOJIOXHOM HAIPABJICHUIO BO3MOXKHOI'O
JABUKCHUSA.
Cuna tpenus ckonbxenus: Frp = pN, rae 1 — koadduunent tpenus, N — cuiia peakiiui Ornopsl.
B nannoii maGopatopHoil paboTe cuia peakluu ONMOphbl paBHA MO MOJYJIIO BECy Teja, TaK Kak
OpyCOK HaxOJUTCS Ha TOPU3OHTAILHON TTOBEpXHOCTH: N =-P =-g* m

3ananmue.
1. CobpaTh yCTaHOBKY IO CXEME: i
1 — nuHamMomeTp
2 — Opycok —MECITTTETTTL— 2

3 — moacTaBKa L

2. MenaneHHO 1 paBHOMEPHO TNiepeBUTras Opyc, H3MEPUTh JHHAMOMETPOM CHITY TPEHHUSL.
3. PaccumTaTh cuily peakuy ONOPHI IS KaXI0ro onbiTa: N = mg.
l. 2. 3.




. — FTP
4. Omnpenenutb KOdOUIMEHT TPEHUS IJIST KaXI0TO OMbITa: U = —-

N
l. 2. 3.

2. Boraucnurs norpemnoctu: AF, = AN = 0,01 H

AF,, AN
&, = ( + W) * 100%

n
Frp
1.
2.
3.
uxey
Au =
H 100%
1. 2.
3. HOCTpOI/ITL rpa(bI/IK 3aBUCUMOCTHU U OT MACCBI T€JIa, OTJIOXUB 110 BEPTUKAIN
U, 10 TO30HTAJJIHU MACCy.
‘uﬂ

m
4, Oteer: u = (u+ Ap)
1. . 2. 3.

5. BrBon:
e VYka3aTh NPUYHHBI TOTPEUTHOCTH:

e Ha ocHoBanuu rpaduka caenath BEIBOJ O 3aBUCUMOCTH (4 OT MaCChl:

Ne m, Kr N, H Frp, H 1] &y Au

1 (6e3 rpy3a)

2 (c 1 rpy3om)

3 (c 2 rpy3amn)

KOHTpOJIbele BOIIPOCHI:
1. Uem oTnmuaroTcs cuia TPCHUA CKOJIBXKCHUA U CUJIa TPCHUSA ITOKOs?

3. Ilpu KakuX yCIOBUSIX CHIIY TPEHUS MOKHO U3MEPUTD IIPU ITOMOIIY IUHAMOMeTpa?

4. HagepruTe BCE CHUIIBI, ICUCTBYIONINE HA OPYCOK B IaHHOU TabopaTopHOi padore:

3anummTte 2 3ak0oH Hpl0TOHA B BCKTOPHOM BUJC AJIA paCCMOTpeHHOﬁ CUTyalluu:

5. Bpycok moio:kuiau Ha HaKJIOHHYO TJIOCKOCTh, U OH Hayall COCKaNb3bIBaTh ¢ Hee. HauepTure
BCE CHJIbI, IEHCTBYIOIINE HA OPYCOK.

3anummre 2 3akon H a B BEKTOPHOM BHJIE I PACCMOTPEHHOMN CUTYallUH:

dopma oT4eTa: OTYET
IIpakTHyeckoe 3anaTHEN? 3
Pemienue 3aga4 ¢ npogeccHOHAIBbHON HANIPABJIEHHOCTHIO
Tema: M3yueHnue 3aBUCUMOCTH TIeprO/ia KOJICOAHUN MaSTHUKA OT JUIMHBI HUTH U
MAacCChI Ipy3a



esb: mpoBepUTh 3aBUCUT JIM TIEPHO]T KOJIEOAHUSI OT MAacChl Ipy3a U OT JJIMHBI
MasTHUKA.

OGopynoBaHue: MaTeMaTHYECKUI MasTHUK, HAOOP TPy30B, JIMHEHMKA, CEKYHIOMED
MeToanuyecKkue yYKa3aHUAA: O3HAKOMBTECh C TEOPETHUYECKOM YACTHIO, BBIITOJHUTE
3aJlaHusA, OTBETHTE HA KOHTPOJIbHBIE BOMPOCHI

X0/ BbINOJHEHHU A

l. OTKJIOHUTE MasiTHUK OT IOJIO’KEHUSI paBHOBECHS U O€3 TOTYKA OTITYCTUTE €rO.
CocuuraiiTe 3a CKOJIBKO CEKYHJ MasgTHUK cOBEPIIUT 20 MOJIHBIX KOJIeOaHUH U paccunuTainTe

t o
BpEMs OJHOI'O ITOJIHOI'O xonebanus: T = ; , IAC N - YUCJIO0 KOJIEOAHHUH.

lombIT

2. H3MeHHnTE Maccy MasiTHUKA, OCTaBJIsASA JUIMHY HUTH HEU3MEHHOH. OIIBIT TOBTOPUTE H
BBIYUCIIUTE MEPUOJT KOJICOAHNSI.

20IIBIT

3. W3mennTe qJIMHY HUTU MasiTHUKA: YKOPOTHUTE, 3aMOTaB HUTh 4 pa3a, U BEIYUCITUTE
Mepuo.1 KojeOaHusl.

30IIBIT

401BIT

4. Paccuwuraiite nepuoa no popmyne T =2xn \/g

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

W3menuncs v nepuoj KojaebaHus mpu u3MeHeHnu Maccel rpy3a? Ecnu ga, To kak?

3aBHUCHT I nepuon KoJIeOaHHUS MasiTHUKA OT JJINHBI mutu? Ecmm 3aBHCUT, TO KaKOBa
3aBUCUMOCTD — IIPSAMO IIPOIIOPLHHOHATIbHAA U O6paTHO HpOHOpI_[I/IOHaJ'IBHaH?

e Yucao K(:l.neﬁannn, t, ¢ T =£ ¢ Lm | T=2n \/Z , ¢
1 20
2 20
3 20
4 20

KonTposbHbIEe BONPOCHI:
1) H3meHuTcs i meproa KojieOaHWsI MassTHUKA MTPH MIEpeHEeCeHnH ¢ 3eMin Ha JIyHy?

2) T'’me MOXeET B TEXHHUKE W B OBITY IPUMEHSTHCS] MASITHUK?

3) CocrtaBuUTh ypaBHEHHE CMEIICHUS U HAMTHU CMENIeHNUEe TIPU 3a/IaHHOM BPEMEHHU, €CITU
A=5cM,0y=0,T=02c,t=0.1¢

4) CocTaBUTb ypaBHEHHMs JUIsl CKOPOCTH U YCKOPEHMSI U HAWTH UX 3HAYEHHE 110 YPaBHEHMUIO,
IIOJ[yY€HHOMY B 33JaHUH 3.

dopma oryera: OTYET
IIpakTuyeckoe 3anaTueNe 4
Pemienne 3a1a4 ¢ npoeccHOHANBLHON HANIPABJIEHHOCTBIO



Tema: Onpenenenue kodpduieHTa TOBEPXHOCTHOTO HATSHKEHUS YKUIKOCTH
Hean: onpeaenuts KOAOPUIUESHT MTOBEPXHOCTHOTO HATSIKEHUS BOJIBI METOJIOM
OTpbIBA KameJb.

OobGopynoBanme: CTCH]I

MeToan4veckue yKa3aHMsi: BHITIOJIHUTE 3aaHUS

Xo/1 BbINOJIHEHUSA

3ananme 1.

1. ITonroroBsTE 060PYAOBAHUE:

A
=
-

Hauepture Tabmnmiy:

No Macca Yucao | Juamerp | IloBepxHoct- Cpennee Tabauunoe (OTHOCHTE/IbHAS
ONnbITa| KameJb | KameJb | KaHajJa |[HOe HATSIKeHHe 3HaAYeHHe 3HaYeHHe | MOrPeIIHOCTh
m, KT n HnpuIa o, Hm MOBEPXHOCTHOIO | IOBEPXHOCT- o %
d, m HaTSIZKeHU sl HOT'0
6cp, H/M HATSI3KEHUsI
Gr1ad, H/m

1 1*¥10°3 2,5%107

2 %107 2,5%1073 0,072

3 3*107 2,510

2. HaGepuTe B mmpuir 1 Mt BoJbI («OJIUH KYOUK»).

3. TloxacraBbTe MO MIMPHUI] COCY/T TSl cOOpa BOJIBI U, TNIABHO Ha)KUMasi Ha
MOPIIICHB IIMPHUIIA, T00eHTeCh MEIJICHHOTO OTPBIBaHMS Kamnenb. [logcunTaiite
KOJIMYECTBO Karesb B 1 MJI ¥ pe3ysIbTaT 3aluIIuTe B TaOIuUILy.

g
g=—
a2
5. BeraucnnTe NOBEpXHOCTHOE HATSHKEHUE 1O hopmylie
Pe3ynbTaT 3anumure B TaOIHILY.
6. IloBTOpUTE OMBIT C 2 MJI U 3 MJI BOJBI.
O+ T, + T

7. Haiinute cpeaHee 3HaYEHUE MOBEPXHOCTHOIO HATSKEHUS 3

Pe3ynpTaT 3anumuTe B TaOIUILLY.
8. CpaBHHUTE MOJYYCHHBII PE3ynbTaT ¢ TAOTHMYHBIM 3HAUEHUEM TTOBEPXHOCTHOTO
HATSDKEHUS C YUYETOM TEMIIepaTyphl.

8= w 100094
9. On Tarn pelleIuTe OTHOCUTEbHYIO MOTPEITHOCTh METOJI0M
OLICHKH PE3YJIbTATOB U3MEPEHUH.
PesynpTaT 3anmmmTe B TaOIHITY.
3aganue 2. Crueaite BBIBOJI.



@®opma oTyera: opopMuTh Ha JaUcTax hpopmaTta A4 U caaTh NpenogaBaTeNto
IIpakTHyeckoe 3anAaTHEN? 5

Pemenue 3a1a4 ¢ npogeccCMOHAIBbHOI HANIPABJIEHHOCTHIO
Tema: Onpenenenne ko3P puimeHTa TEMIOBOTO PACIIUPEHUS TBEPIBIX T
Heasb: N3ydyeHrne OCHOBHBIX MOJIOXKEHUN MOJIEKYJISIPHO-KUHETUYECKON TEOPHH,
u3MepeHne KodhPuimeHTa JIMHEMHOTO TEIJIOBOTO PACITUPEHUS TBEPABIX TEII.
OO0opynoBanme: npoOUpPKH
MeToanyeckue yKa3aHMsI: BBIIIOJIHUTE 3aJaHUS

Xo/ BbINOJHEHUSA:
3aganuel.

1. 3anonauTe MpoOMPKY HA TPH YETBEPTH BOJOM KOMHATHOW TEMIIEpaTypbl U H3MEpPbTE
HayaJbHYIO Temreparypy Boibl 71. Pe3ymbraThl 3TOro M JajpHEHIINX H3MEpeHUN
3aHOCHTE B Ta0I. 1.

2. V3mephTe IITAHICHUUPKYJIEM JUIMHY L1 cTepKHA—00pa3la 1 IOMECTUTE €ro B IPOOUPKY.

3. IlpuBenuTe B KOHTAKT TOJIKATENb 3 MHAMKATOPA YUIMHEHHS ¢ 00pa3oM u 3auKkcupyiTe
WH/IUKATOp YIJIMHEHUS BUHTOM 4.

4. CoBMecTuTE HYJIEBOE JEJICHUE IIKAJIbl UHAUKATOPA C €r0 CTPEJIKOM.

5. BxitouuTe 3eKTpoHarpeBaTelb U, AOBEIS BOJY B MPOOUpPKE N0 KUIMEHUs 12, CHUMHTE
OTCYET X yAJuHeHus: oopasua. [locie yero BBIKIIOYUTE HATPEBATENb.

6. Otnycrute BUHT 4, OTKJIIOHUTE UHIUKATOP 1 B CTOPOHY, BEIHBTE MIPOOUPKY € 0OPA3IOM U3
IIe4H, 3aMEHUTE BOAY B MPOOUPKE BOI0I KOMHATHOM TeMIepaTypbl U 3aMEeHUTE 00pas3ell.

7. CornacHo nyHkTam 1 - 5 mpoBenuTe U3MEpEeHHUs Ui BTOpOro odpasua.

8. 3anecute B Tabia. | 3HaYeHHE MOTPEIIHOCTEH M3MEPEHUs NPUPALLICHUS JAJIUHBI CTEPXKHS,
IUIHHBL cTepykHs U Temneparypsl (Ax, AL, AT), cuuras, 9T0 Ka)1as U3 HUX PABHAETCS
MIOJIOBHMHE IIEHBI HAUMEHBIIETO JIJICHHSI IIKAJIbI COOTBETCTBYIOIIETO pUOOpa.

Tabmuma 1

L, T, X, 1>, a, AL, | AT, Ax, Aa,

Obpasen M K M K K!' |m K M K

Cpennee
3HAYCHUE

2

Cpennee
3HAUYCHHE
[TPUMEYAHUE: Omnepanuu mocie MOMEMIEHUS MPOOUPKH € 00pa3lioM B TeYb HYKHO
BBITIOJTHATH KaK MOXHO OBICTpee, YTOOBI TeMIepaTypa o0pasiia He ycresia MOBBICUTHCS, TPEKIE
gyeMm Oy/IeT YCTaHOBJICH HYIIb Ha IIIKaJle MHAUKATOPA.

9.CpaBHUTE TOJyYEHHBIC 3HAYCHUS C TAOMWYHBIMH B TaOmuie 2 W CAENaliTe BBIBOJBI
OTHOCHUTEIIHO UX COOTBETCTBHUSI.

Ta0mmma 2
CBoiicTBa HEKOTOPBIX TBEPBIX TE
BemectBo | Temneparypa | YnaenbHas VYnenbHas temnora TemmnepaTypHbIi
maBiaeHus, °C | TCIJIOEMKOCTh IUIaBJICHUS, K03 P puImeHT
¢, JIx/(xr-K) A, xJx/xr JMHENWHOTO
pacimpenus,

o107, K'!




AmoMmunn | 659 896 322 2,3
u 1530 500 272 1,2
Kemeso 900 386 - 1,9
JlaTyHb 0 2100 335 -
Jen 1100 395 176 1,6
Menb 232 230 58,6 2,7
OnoBo 1770 117 113 0,89
IInatuaa | - 2050 - -
[TpoGka 327 126 22,6 2.9
CBuHeIl 960 234 88 1.9
Cepebpo | 1300 460 - 1,06
Cranb 420 391 117 2.9
Iunk

3aganue?.

O0padoTKa IKCIEPUMEHTAIbHBIX TAHHBIX
1. s oOpa3ua no ¢popmyie (3) Hailnure KO3PHUIUEHT TUHEHHOTO TEIIOBOTO PACIIUPEHUS (.
2. Onpenenure cpeiHee 3HAYEHHUE Olcp:

3. Onpenenure aOCOTIOTHOO MOTPEIIHOCT OTAEJIBHOTO BBIYUCIIEHNUS KOCBEHHBIX U3MEPEHUI:

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

rnre Ax= 103 mm, AL=0,5 mm, AT =0,5°C.
4. Onpenenute cpeHee 3HaUCHUE a0COIOTHOM MOTPEITHOCTH:

zn:Aai
Aa,, =—0!

e

n
5. 3anummnTe OKOHYaTEIbHBIE PE3YIbTAaThl N3MEPEHUM B BUJE:
Ouem=0cp = Y| Ocp.

6. Onpenenure OTHOCUTENBHYIO OTPEIIHOCTh U3MEPEHUsT & = a—c’? -100%..
cp
®opma oTyera: opopMuTh Ha JucTax popmaTta A4 U caaTh NpenogaBaTeNto
IIpakTH4eckoe 3anATHEN? 6
Pemienue 3apa4 ¢ npogeccHOHAIBHON HANIPABJIEHHOCTHIO

Tema: M3mepenne moayJsist ynpyrocT pe3vuHbl
Hesb: HayuyuThCS HA MPAKTUKE ONPENENaTh Moayab KOHra pe3uHsl.
OO6opynoBaHme: MITAaTUB C JANKOW, PE3UHOBBIN IIHYP, TPY3bl, TUHEHKA.
MeToanyeckue yKa3aHUsi: O3HAKOMBTECH C TEOPETUYECKOM YaCTbIO, BBIITOJIHUTE
3aJJaHUs1, OTBETHTE HA KOHTPOJIBHBIE BOIPOCHI
Xo/ BBINOJIHEHHS:
Teopusi: Monyns FOHra B pabote Beraucisercs no ¢popmyJie: E = F*ly/a*b*( 1 -1¢),rme
F - cuna ynpyrocrtu , paBHast BeCy Ipy30B Ha IIHYpeE
a - IIMprHa nHypa, b - TOJIIIMHA IIHYypa
lo - paccTosiHEE MeX Ty MeTKamMH A U B Ha mHype 6e3 rpy30B
[- paccTosiHUE Mex Ty MeTKamMH A U B Ha mHype ¢ rpy3amu
Xoa BBINOJTHEHHSA

1. W3meputs ly.

2. ITonBecuts 2 rpy3a u u3MepurTh / .



[ToBTOpPUTH OMBIT ¢ 3 Tpy3aMu. JlaHHBIEC 3aHECTH B TAOIHILY.
Brraucinuts E 114 BceX ONBITOB:

3
4
1.
2
3

[orperHocTH: A1=A1o=10%m,Ab=10%m, Aa=10"m AF =0,1H.

_(AF+AZO+Aa+Ab+ Al
E\F T, T T h =1

)* 100%
1.

AE = Er
~100%
1. 2.
3.
6. OtBet: E=( E £AE) Ila
1. 2.
3.
1. B BBIBOJC : YKa3aThb IIPUYIHHBI [IOT'PCHIHOCTH:

CpPaBHUTH pacCUUTaHHBIA MOAYJb KOHra ¢ TabIMuHbIM

OIBIT lo,m [ M| aM b, M F,H | EJla | E.lla g% | AE, Ila

1 1073 2
5%10°

2 103 3

KounTtposabHble 3a1anus.

1. TBepable Tesa

A. 005agaroT ONMKHUM MTOPSIKOM

b. o0nanarot najbHUM NOPSIKOM

B. o0nanaroT GMKHUM U JATBHUM MOPSIKOM

2. ITocse mnacTuyeckoii JeopmManmu Tes10

A. He BoccTaHaBJIMBAaeT 00beM U hopMy

b. He BoccTaHaBimBaeT Gpopmy

B. Pa3pymaercs

3. AMopdHbIe Tes1a — 3TO Tejla , B KOTOPBIX MOJIEKYJIbI
A. 00pa3yloT ynops0ueHHYIO CTPYKTYPY

b. He 00pa3yloT yHnopsa04eHHYIO CTPYKTYpPY

B. pacnonoxeHsl B BUjie pelIeTKH

4. MexaHuveckoe HanpsizkeHue XapakTepusyeT CoCOOHOCTDH TeJia
A. pacTaruBaThCs

b. cxxumatbcs

B. conpotuBnsaTecs aegopmanuu

5. ITocae xpynkoi gedpopmManum Tea0

A. He BOCCTaHaBJIMBAeT 00bEM

b. He BoccTaHaBimBaeT Gpopmy

B. Pa3pymaercs

6. Kpucranibl — 3T0 TeJia, B KOTOPBHIX MOJIEKYJIbI

A. 00pa3yloT ynopsI0ueHHYIO CTPYKTYPY

b. He 00pa3yloT yHopsA0YeHHYIO CTPYKTYpPY

B. pacnonoxeHsl B BUE pEIIETKH

7. Kpucraniasl — 310 ( BbIOepeTe Bce NPAaBUIbHbIC BADUAHTHI)
A. mactmacca

b. anmas



B. rpadur

I'. nepeBo

JI.conp

E. cmona

Bonpoc 1 2 3 4 5 6 7
OTtBer
8. OTiImyarTest JIM IJIOTHOCTH OJTHOTO M TOT0 JKe BelleCTBA NMPH Pa3HbIX TeMIlepaTypax?
IHonpobyiiTe 00bACHNUTH, UCHOJIbL3Ysl CBOM 3HAHMS MO Bcemy pasaeiy «MoJjiekyasipHas
Puszukay.

9. Ot yero 3aBHCUT a0COIOTHAS AedopManus IPH PACTAKEHUU UM CKATUM Tesia?

10. ITox geiicTBMEM pacTAruBaouiell CUJIbI JUIMHA CTeP:KHA u3MeHunaach ot 80 10 80,2 cm.
OnpeneanTs a6COIOTHOE H OTHOCUTEJILHOE YIIHHEHHE CTEePKHS.

11. OnpeaenuTs OTHOCHTEIbHOE YKOPOYeHHE NIPH CKATHH 0eTOHA, ec/IH MeXaHHYecKoe
nanpsikenue 8%10°Ia. Moayan FOura 6erona 40 I'lla.
®opma oT4yeTa: OTYET

IIpakTHyeckoe 3anaTHeNe 8

Pemienne 3aga4 ¢ npo(pecCHOHAIBHON HANIPABJIEHHOCTHIO
Tema: OnpeneneHue 31€KTPOEMKOCTH INIOCKOTO KOHJEHCATOPa ¢ MOMOILBIO
raJbBOHOMETpPA
Heab: n3MepeHre eMKOCTH KOHJEHCATOpa MPHU IMOMOIIM TaJbBAHOMETPA, a TAKKE
AKCIIEpPUMEHTAIbHAsl MpoOBEpKa (OpMyYJT MapauieJIbHOTO W IOCIEI0BATEIBHOIO
COEIMHEHUSI KOHJAEHCATOPOB.
ObGopynoBanme: CTeH]I
MeToauveckue yKa3aHUsi: 03HAKOMBTECh C TEOPETUUYECKOW YACThbIO, BBIITOJIHUTE
3a/1aHUs1, OTBETHTE Ha KOHTPOJIBHBIE BOIIPOCHI

X0/ BHITIOJIHEHHUS
3ananuel.

O
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L
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o
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1. CocraButh nenb mo cxeme .K kmemmam as, a> TOAKIIOYUTH ATAIOHHBIA KOHJEHCATOP, K
KJIeMMaM 07, 62 TIOTEHITUOMETP, K KJIeMMaM 61, 62 - OaJUIMCTUICCKHUI TaTbBAHOMETD.

2. BKIIIOYHTH TUTaHUE YCTAHOBKH.

3. IlepememeHneM ABMKKA MOTCHIIMOMETPA IOJATh HA KOHJCHCATOP TaKOE HANpPSDKEHUE, TPH
KOTOPOM CBETOBOM YKa3aTeib OTKJIIOHSETCS OT HyJISI IPUMEPHO Ha TIOJIOBUHY IIKAJIBI.

4. Pa3psimuTh 3TATOHHBIN KOHJIEHCATOP Yepe3 ralbBAaHOMETP OTCUUTATH 110 IIKAJIe MAaKCUMaTbHBIN
oTOpoc cBeToBOro ykazatens. OmbIT TOBTOPUTH TPU pas3a, HATH cpefHee 3HAUEHHE OTOpoca
CBETOBOT'O yKa3aTeJsl POU3BECTH PACYET.

5. BMecTo 3TalloHHOT0 KOHACHCATOpa MOAKIIOYHTh UCTIBITYEMbIH U, pa3psikasi KOHIEHCATOP Yepes
raJIbBAHOMETP, ONIPE/ICITUTh BEIMYNHY MaKCUMAaIBHOT'O OTOpOCa CBETOBOTO yKasareisi. EMKoOCTh
KOHJICHCATOpa BBIYUCIUTH UCIIONB3Ys 3HaueHue Ke ycTaHOBKH.

6. AHAJIOTHYHBIM 00Pa30M OIPEACTUTh EMKOCTh BTOPOTO KOHJEHCATOPA, 3aTEM €MKOCTh UX TPHU
MOCNEOBATEILHOM U  MapajuIeIbHOM COEIWHEHWH. BBIYMCINTH MO M3BECTHBIM (hopMyrnam
E€MKOCTh TIPH TapaJlICIFHOM H TIOCIISI0BATEIIHHOM COSMHEHUN HCITBITYEMbIX KOHJICHCATOPOB,
U TIOJTyYeHHbBIE Pe3yJIbTaThl CPABHUTH C PE3YyJIbTaTaMH OIBITOB.

7.ITo okoHYaHUH PAOOTHI BEIKITFOYHTH TUTAHUE YCTAHOBKH.

dopma 0TYeTa: 0popMHUTh Ha JICTaxX hopmaTa A4 U CIATh MPETIOAABATEIIO

4. ”AH®OPMAIMOHHOE OBECIIEHEHHME

4.1 OcHOBHBIE MeYaTHbIE M (MJIHM) JIEKTPOHHBIE U3IAHUSA:

O-1. JImutpuena, B.®. ®usuka: Texnomoruueckuit npoduns: B 2 4.: Y. 1:
yueOHoe wuznanue / JImutpueBa B.®D. — MockBa: Axkamemmus, 2024. — 320 c.
(ObmeobpaszoBarensHas moarotopka B yupexnenusx CIIO). —  URL:
https://academia-moscow.ru/catalogue/5397/705810/. —  Pexum JTOCTyma:
OnextponHas Oubiamoreka «Academia-moscow». - TeKCT: 3JIEKTpOHHBIM.

O-2. JImutpuena, B.®. ®usuka: Texnomoruueckuit npodmwis: B 2 4u.: Y. 2:
yueOHoe wuznanue / mutpueBa B.®D. — MockBa: Akamemus, 2024. — 256 c.
(ObmeobpaszoBarenbHas noarotoBka B yupexaenusax CIIO). — URL:
https://academia-moscow.ru/catalogue/5397/705814/. —  Pexum J0CTyma:
DnekTpoHHas 6ubnuoTeka «Academia-moscowy. - TeKCT: ANIeKTPOHHBIN.

4.2 JlonoJIHUTEJbHbIE TMeYaTHble M (MJHM) 3JIeKTPOHHbIE W3JIaHUS
(3J71eKTPOHHBIE pecypcehl):

H-1. OmutpueBa, B.®. Ousumka misa npodeccuit U crenuaibHOCTEH
TEXHUYECKOTO Mpoduisi: y4eOHUK IS CTY1. YUpexAeHHUH cpell. mpod. oOpa3oBaHuUs
/ B.®. lmutpuesa. — 2-e usn., crep. — M.: U3marensckuii meHTp «Axamemus», 2017.
—448 c.

-2, JImutpuea, E.1. ®u3uka B mpuMepax u 3amadax: yueOHOe mocobue /
E.N. Imurpuena, JI.JI. Mesnera, JI.C. Koctrouenko. — M.: ®OPYM MHO®PA-M,
2012. - 512 c.: un. — (IlpodeccuonanpHoe oOpazoBaHue).



JUCT U3MEHEHUH U JOIMOJHEHHWN, BHECEHHBIX B METOJIJMYECKUE
YKA3AHUA

Ne HU3MCHCHMUSA, 1aTa BHCCCHUS, Ne CTpaHMlIbI ¢ U3SMCHCHUEM

BeL10 CraJo

OcHoBaHnmue:

IMoanucek JIUIA, BHECHICT0O UBMCHCHUSA
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