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HUTSHOTO MasITHUKA)

Jlaboparopnoe 3anstre Ne 10 «OmnpeneneHue KeCTKOCTU MPYKUHBI IPU TOMOUIN MPY>KUHHOTO
MasiTHUKa»

JlabGopatopnoe 3ausatue Ne 11 «Onpeznenenue nokasaress NpeaoMIeHUs CTEKIIa»

JlaGoparopHoe 3aHsTHe Ne 12 «OmpeneneHue IIMHBI CBETOBOM BOJHBI C  I[TOMOILBIO
TU(GPaKIUOHHON PEleTKI
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I[TOACHUTEJIbHAA 3AIIMCKA

B pesynbrare ocBoenus yueOnoit qucuumumiasl @U3UKA obyuaromumiics: 10KEH yMETh:

e TIPOBOAWTH HAOTIONCHMSI, TUJIAHUPOBATh W BBIMIOJHATH DKCIEPUMEHTHI, BBIIBUTATH
TUIOTE3BI U CTPOUTH MOJIENU, IPUMEHSITh MOTYYSHHBIE 3HAHUS 10 (PU3HKE 111 OObSICHEHUS
pa3HOOOpa3HBIX  (UBMYECKUX SIBICHUH W  CBOWCTB  BEIIECTB, MPAKTHUUECKOTO
WCIIONB30BaHUS (PU3NYECKUX 3HAHMUIA,

* OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHO HayYHOU MH(pOpMaIIH.

B pesynbrare ocBoenus yueoHou nuctuminabl DU3UKA cTyneHT 1omKeH 3HaTh:



e 0 (yHIAMEHTAIBHBIX (U3NYECKUX 3aKOHAX U NPUHIMIAX, JIeKALMX B OCHOBE
COBPEMEHHOM (hU3NYECKOI KapTUHBI MUPA;

¢ Han0oJee BaXKHBIX OTKPLITUAX B obnactu q)HSI/IKI/I, OKa3aBIIMUX OIPCACTIAIONICC BIIMAHUC HA
Pa3BUTHUEC TCXHUKU U TCXHOJIOTHUH,

* MCTOAAaX HAYYHOI'0 IMO3HAHUA IIPHUPObL.

B pesynerare ocBoeHus yueOHOU mucruruiiabl U3UMKA CcTymeHT AOKEeH HUCIOIh30BaTh
NpUOOpETEHHbIE 3HAHUS M YMEHHUS Ui PELICHUS MPAKTUYECKUX 3a/lau MOBCEIHEBHOM XKHU3HHU,
obecrieyeHnss 0€30MAaCHOCTH COOCTBEHHOW KHM3HM, PALMOHAIBHOTO INPHPOJOIONB30BAHUS U
OXpaHbl OKPY’KAIOIIEH Cpebl.

Brimonnenue cryaeaTamMu 1a00paTopHBIX padOT HAMPABICHO Ha:

e 0000IIeHNE, CHCTEMAaTH3ALUIO0, YITyOlIeHHe, 3aKpelIeHue MOITy4YeHHbIX TEOPETHUECKUX
3HaHUI 110 KOHKPETHBIM TeMaM y4eOHOH TUCIUILIINHBI;

e (QopmHupOBaHUE OOIINUX KOMIICTCHITHH.

Llenpto J1aGOpaTOpPHBIX pabOT ABISETCA SKCIEPUMEHTAIbHOE IOATBEP)KICHUE M IPOBEpKa
CYILLIECTBEHHBIX TEOPETUUYECKUX TOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

ﬂa6opaTopHoe pa6OTbI BKJIFOYACT CJICAYIOIIUC CTPYKTYPHBIC 3JICMCHTBI:
¢ HHCTPYKTAKX, HpOBO,Z[I/IMHﬁ MpCIogaBarciicM,
® CaMOCTOATCIIbHAA ACATCIBbHOCTb CTYJACHTA,
¢ AaHaJIM3 U OLCHKA BBIIIOJIHCHHBIX pa60T.

Beinonnenuto 1aboparopHbIX paboT MpeAlIecTBYeT JOMAIHSSA MOJArOTOBKA C MCIIOJIb30BAHUEM
COOTBETCTBYIOLLEH JUTEepaTypbl (YUeOHUKH, JTEKIUH, METOIUYECKHUE TTOCOOUS U yKa3aHus U Ap.)
U NIPOBEpPKA 3HAHMUN CTYAEHTAa KaK KPUTEPUH HUX TEOPETHUYECKON TOTOBHOCTH K BBINIOJIHEHHIO
3aaHMsL.

KoHTposIb 1 OlieHKa pe3yNbTaToB BHINOJIHEHHS CTYJeHTaMH JJa00paTOpHBIX paboT HarpaBieHbl HA
IPOBEPKY OCBOEHUS YMEHUW, MPAKTHUECKOTO ONBITAa, pPa3BUTUS OOLIMX KOMIIETEHLUH,
OTIpeIeNIEHHBIX TPOrpaMMOl Y4eOHON AHUCIUITUHBI.

I[J'ISI KOHTPOJIA W OLCHKHU PE3YJIbTATOB BBINMOJIHCHUA CTYACHTAMU 321[[3HHI>1 Ha na60paT0pme
pa60TaX HCIOJIB3YIOTCA TaKUC (l)OpMLI U MCTOABbI KOHTPOJIA, KakK Ha6J'IIOI[eHI/IC 3a pa60T0171
CTYACHTOB, aHAJIU3 PE3yJIbTaTOB Ha6J'II-O]1€HI/I$I, OII€CHKa OTYCTOB, OIICHKA BbIIIOJIHCHUA
WHIAUBUYAJIBbHBIX 3aﬂaHHI>’I, CaMOOIICHKA ACATCIBbHOCTH.

OI_ICHKI/I 3a BBHINOJIHEHHE 3aJaHul Ha na60paT0pHHx pa60T BBICTABJISIIOTCS 10 IMATHOAIHLHOM
CUCTEMC U YUUTBIBAIOTCA KAaK ITOKa3aTCIn TeKymeﬁ YCIIEBAEMOCTH CTYACHTOB.

IIEPEYEHB JIABOPATOPHBIX PABOT ITO YUEEHOU JIMCLUTIIMHE «PU3UKA»

Ne | Temsl o gucturuiae | Tembr 1abopaTopHBIX paboT Komn-Bo
/11 4acoB
1 Tema 2.1. OcHoBbl | JIPNel. M3yueHnue o1HOTO U3 U30MPOIIECCOB 2
MOJIeKYJISIPHO-
KHHETHYECKON TeOpHH.




HpeanabHbIN ra3

2 Tema 2.3. Arperarubie JIPNe2. OrnpeneneHue OTHOCUTEIBHOM — BJIQKHOCTH |2
COCTOSIHMS BellecTBa M Bo3ayxa. [loaroroka oryera mo aboparopHoi padboTe.
(¢a3oBbie mepexoambl.
CBoiicTBa napos.

3 Tema 3.2. 3akoHbI JIPNe3.  Ompenenenue  3JIEKTPOEMKOCTH  OaTapew |2
NMOCTOSIHHOTO TOKA. KoHJeHcaTopoB  (mwiu  OmnpeneneHue  yAelbHOTO
COTPOTHUBIICHUS MPOBOJHUKA).

4 Tema 5.2  Bouaunossle | JIPNe4. M3amepenne nokaszaTens NpeIoMIICHUS CTeKIa. |2
CBOiicTBa cBeTA. OnpeneneHre TIaBHOTO (OKYCHOTO PACCTOSIHHS |
ONTUYECKOU CUJIBI JINH3BI.

HaGinronenue criekTpoB UCITyCKaHUS U TTOTJIOLIEHUS Ta30B

5 Tema 7.2 ®u3uka aroma | JIPNe5. HaOmroneHue TpPEeKkoB 3apsOKEHHBIX YacTHI] 110 |2
rOTOBBIM (poTorpadusim.
Bcero 10
Pazpgen 2.

Tema 2.1. OCHOBBI MOJICKY/ISIPHO-KHMHeTHYeCKOH Teopun. UneanbHblil ra3
JIPNel. M3yueHune o1HOTO U3 U30IPOLIECCOB.

Tema 2.3. ArperaTublie COCTOSIHUS BellecTBa U (pa3oBbIe Mepexoabl.
CpoiicTBa napos.

JIPNe2. OmpeneneHue OTHOCUTENBHOM BIQXHOCTH Bo3ayxa. llogroroBka ortdera 1o
naboparopHoii pabore.

Paznen 3.9JIEKTPOAUHAMUKA

Tema 3.2. 3aK0HBI MOCTOAHHOI'0 TOKA.
JIPNe3. Omnpenenenue 3JIeKTPOEMKOCTH OaTapen KoHJAeHcatopoB (wiu OmnpeseneHne yaeabHOro
COIPOTHUBIICHUS MPOBOAHUKA).

Pa3pen 5. OnTuka
Tema 5.2 BoaHoBBIE CBOIiCTBA CBeTA.

JIPNe4. Mzmepenne mokazatess MpeIOMIICHHsSI CTEKIIA.
Omnpenenenre IaBHOTO (POKYCHOTO PACCTOSIHHS M ONTHYECKOM CHUITBI JIMH3BIL.
Habnronenre cnekTpoB HCIyCKaHUSI U MOTIIOIIEHUS Ta30B

Paszen 7. 2JIEMEHTBI KBAHTOBOM ®U3UKH

Tema 7.2 ®Pusuka atroma

JIPNeS. HaOmrofieHne TpeKoB 3apsKEHHBIX YaCTHIL IO TOTOBBIM (oTorpadusim.

Tema 2.3 B3aumHble npeBpanieHus sKUIKOCTEH U ra3oB



JIPNel. Onpenenenne kodhGuieHTa TOBEPXHOCTHOTO HATSHKEHHUS
Tema 2.4 Teepavble Tena

JIP Ne2. Onpenenennie moayins yrpyroct (moaysns FOura) marepuana 24
Pa3nen 3.9JIEKTPOJUHAMUKA

Tema 3.2

3aKOHBI NOCTOSTHHOIO TOKA

JIP Ne3 Omnpenenenue yneabHOTO CONPOTHUBIICHUS TPOBOIHUKA

2

JIP Ne4

Omnpenenenue J/]C 1 BHyTpeHHETro COMPOTUBICHUS HCTOYHHUKA TOKA
2
Tema 3.3

BHeKTpH‘{eCKI/Iﬁ TOK B Pa3JIHYHBIX Cpeaax

JIP Ne5 Omnpenenenue 31eKTPOXUMUYECKOTO DKBUBAJICHTA MEIA 2

JIP Ne6 HccnenmoBaHue TeMIepaTypHOM 3aBUCUMOCTH CONPOTHBIEHUS IIPOBOJHUKOB U
MIOJIyTIPOBOJAHUKOB 2

Tema 3.4 MarautHoe noJie

JIP Ne7 ViccnenoBanue 1eHCTBUS MarHUTHOTO T10JI HA TOK 2
Tema 3.5 SIBjIeHue 2JIeKTPOMATHUTHOM HHAYKIMHU

JIP Ne8 VccnenoBanue sIBIE€HUS JIEKTPOMAarHUTHON UHITyKIIUU 2
Pa3gen 4. KOJIEBAHUSA U BOJIHbBI

Tema 4.1 Mexann4yeckue Koj1e0aHusA

JIP Ne9 Omnpenenenue yckopeHus: CBOOOTHOTO MaACHHsI PU TIOMOIIY HUTSHOTO MasiTHUKA 2

JIP Nel0 Ompenenenne %eCTKOCTH IPY>KUHBI ITPU IOMOIIHU MPY>KMHHOTO MasATHHUKA 2
Paznen S.OIITUKA

Tema 5.1 CBeToBBIC BOJTHBI

JIP Nel1Omnpenenenne nokasaresns IpeaoMIIEHHs CTEKIA 2

JIP Nel2 Omnpenenenuie JUIMHBI CBETOBOM BOJIHBI C TOMOUIbIO AUPPAKIIMOHHON peIeTKH 2



JIP Nel3 Uzyuenue uaTepdepeHInu U TuPpaKkiiuy cBera 2

Tema 5.2

HN3nydeHnne u cieKTpbI

JIP Nel4 HabGmroneHue CIUIOIIHOTO M IMHEWYATOrO CIIEKTPOB 2

Pasnen 6. SJIEMEHTBI KBAHTOBOM ®U3UKH

Tema 6.3 ®u3uka aTOMHOIO0 Apa

JIP Nel5 HccnenoBanue TPEKOB 3apsyKEHHBIX YACTHIL IO TOTOBBIM (poTorpadusim 2

Bcero: 30

[MTOPAIOK BBITIOJIHEHU A JIABOPATOPHBIX PABOT
JlaboparopHnas padora Nel
«Omnpenesienne k03¢ puLEeHTA IIOBEPXHOCTHOIO HATSKEHUSD)

ﬂeﬂb: OKCIICPUMCHTAJIbHO OIIPCACINTD KOE)(l)(l)I/IIII/IeHT MOBCPXHOCTHOI'O HATSXKCHHUA MCTOA0M
OTPbIBa KallCJlb.

IIpenBapuTeabHas NOATOTOBKA K Ha6ODaTODHOﬁ r)a60Te:

Bonpocsr:

1.Kakumu cBoiicTBamMu 00J1a1a€T TOBEPXHOCTHBIN CIION KUAKOCTH?
2.YT0 Ha3BIBa€TCS MOBEPXHOCTHBIM HATsHKEHUEM?
3.0t yero 3aBUCUT KOA(DPHUITUEHT TOBEPXHOCTHOTO HATSXKEHUS?

YcnoBHS BEITIOJHEHMS : BPEM: BBIITOJIHCHU A pa6OTI>I 2 yaca

ObecneueHue 1a60PaTOpHOM PabOTHI: MITATUB, OIOpETKA, 2 CTaKaHa.

Teopernyeckue cBefeHUsi: B MOMEHT oOTpbIBa Kamiu OT OIOPETKM CHJIa IOBEPXHOCTHOTO
HaTsOKeHUs paBHa Becy Kamm: mg = ond, e m — Macca Kamid, 6 — koddduuuent
MOBEPXHOCTHOT'O HATSHKEHUS BOIbI, d — BHYTPEHHHM JuaMeTp MUIETKU.

Orcrozna:

FE
Ted

=

JI71s1 TOBBILIEHHS] TOUHOCTH U3MEPAIOT Maccy M HECKOJIBKUX Karenb: M = men,

T=—
aaTe

rae n — 4Yucio Kamnenb. Toraa pacuceTHad (I)OpMyJ'Ia MPpUHHUMACT BU/:

Ykazanue K padore:

1.OTKpBITH KpaH U JOOUTHCS, YTOOBI KaIlIM MAJaIl MEAJICHHO (JUI1 cUeTa).



2.0TMEeTUTh HaYaIbHBIA O0BEM BOABI B OOpeTKe (B MI).

e SRR

3.0rcuurars 100 kamens.

4.CHOBa OTMETUM YPOBEHb BOJIbI B OIOpETKe (B MII).
5.0npenenuts 06beM 100 kanens Boas (Ima=1cm?).
6.Brrunciauts maccy 100 kanens ¢ moMonisio Gopmyssi: m=pV.
7. Onpenenutsb MIOTHOCTD BOABI MO TabHIIe.

8.3anucarb pe3ynbTar B TaOJIuUILy.

9.Beraurcnuth K03 GUIUEHT MOBEPXHOCTHOTO HATSKCHHSL.
9.IToBTOPUTH OBIT, OTIpeaesuB 00beM 150 Karenb BObI.

10.0OmnpenenuTh aOCOMIOTHYIO U OTHOCUTENBHYIO TOTPELTHOCTH:

”9
Ecp =
11.Cnenarp BBIBOJ € yueToOM a0COJTIOTHOM NOTrpCIIHOCTHU:

(H/m).

N

o/



H/m

H/m

Ecp

100
2
150

KoHTpOoabHEIE BOIIPOCHL:

1.®u3ngecknii CMbICI KOAPPHUIIHEHTA TTOBEPXHOCTHOTO HATSKEHHSL.
2.3anucarb (GopMyIly JUIs CUIIbI TIOBEPXHOCTHOTO HATSKEHMSL.
3. IIpuBecTu npuMepbI 1EUCTBUS CUIJI TIOBEPXHOCTHOTO HATSKEHHUS.

4. Haiitu k03 GUIIUEHT MOBEPXHOCTHOTO HATSHKEHHS BOJIbI, €CJIM B KaTUJUIAPE C AUAMETPOM 1 MM
OHa MMOJTHUMETCS Ha BBICOTY 32,6 MM?

Jlaboparopnas pabora Ne2 «Onpenesenne monyas ynpyrocru (moay st FOnra) marepuana»

[{enp: onpenenuTs MOLYIb YIIPYTOCTH PE3UHBI; IPOBEPUTH B Ipe/eaax yIPYrocTH JUHEHHOCTh
CBs13U epopMali U Harpy3Ku.

[TpenBapurelbHAsA MOATOTOBKA K JIA0OPATOPHOU padoTe:

Bonpocsr:
1.[lats onpenenenue aedopmaiuu.

2. KakoB ¢uznueckuii cmpica moayins KOnra?
3. O0BACHUTB, UTO MIPOUCXOTUT C TEJIOM MpH ero redopmanuu.

YcnoBHS BEITIOJHEHMS BPEM: BBIITOJIHCHH A pa6OTLI 2 yaca




OGecnieueHue J1ab0paTopHON PabOTHI: MITATUB, J1BA IITHYPA PA3IMIHOTO CEUCHHUS, IMHEWKA, THPU

TeopeTndecKkne CBEACHUS:

Monyns FOnra (Mmoxyne ynpyroctu) (anri. Young module) — xoadduiineHt, xapakTepu3youmii
CONPOTHUBIICHHE MaTepuaia pacTsDKEHUIO/CKATHIO MPH yHpyroi nedopmarnuu. Hassan B decTsb
anruiickoro ¢usuka XIX Beka Tomaca FOnra.

[Ton BIMsSIHMEM BHEITHUX CHJI Tella B TOH WJIM WHOW CTENEHU JACPOPMHUPYIOTCS, T. €. H3MECHSIOT
cBoro Gopmy u odbem. Ilpu nedopmannu MoOJEKyNbl Teda CMEIIAIOTCA, U TENO BBIBOAUTCS W3
COCTOSIHMSI PaBHOBECHsI, B KOTOPOM OHO HaxXOIWJIOCh NepBOoHadasibHO. IIpu 3TOM BCiencTBue
B3aMMOJICCTBUS MOJIEKYJl B Te€J€ BO3HHMKAIOT CHJIbI, CTPEMSILUECS BEPHYTh €r0 B COCTOSHUE
paBHOBECHS. DTH CHJIBI ICHCTBYIOT Ha KaXKABIH AJIEMEHT MMOBEPXHOCTH HEKOTOPOro 00bheMa Tena
CO CTOPOHBI OKpYXaromux ero vacredl. /laBneHue, Bo3HHKaroliee B Tene npu Jedopmanuu,
0OBIYHO HA3BIBAIOT BHYTPECHHUM HAIPSHKCHUEM.

Ecnu nociie npekpaiieHust I1eiCTBHs CHII TEJIO0 IPHHUMAET MepBOHAYAIbHbIC pa3Mepsl U hopmy,
nedopmanus Ha3bIBaeTCs yIPYTOM.

Yopyrue I[ed)ODMaHI/II/I Ha6J'IIO,Z[aIOTC${ B TOM CJay4dac, €CJId CuJjia, O6VCJ'IOBI/IBH_Ia$[ z(ed)opMaumo, HC
IPEBOCXOJINT HEKOTOPOM, OIPEACICHHOM I KaXXKAO0I0 KOHKPETHOIO Tejla Hpeaei (HDCI{GJI

YIPYTOCTH).

VYupyrue nedopManuy 0OBIYHO HEBEIUKH: BEIMYMHA OTHOCHTEJIFHOTO YUIMHEHHS OYCHb Mala.
Jns  mocratouHo MamnblX  AedopMmanuii  OTHOCHUTENbHOE YIJIMHEHHE MPONOPIMOHAIBEHO
HAIPSDKCHUIO, T. €, CHJIe, ICHCTBYIOIIEH Ha €MMHMILY TUIOLIA N TIONEPEYHOTO CEYCHUS CTEPKHSL.
OT0 yTBEpKIEHHE Ha3bIBaeTcs 3akoHOM ['yka (1676 r.).

3akoH FYKa MOZKHO 3aIIMCaTh B BUJIC:

, TIe TOCTOSHHBIA Kod(hduimeHT HaszpiBaeTcss momyiaeM FOura. Moayns FOHra ompenensercs
TOJILKO CBOMCTBaMM Marepuana cTepxHsA. Ero pa3MepHOCTh COBNAJAeT C pPa3MEPHOCTHIO
JTaBJICHHUS.

N3 dpopmynel 3akoHa ['yka BusiHO, uT0 MOaynb KOHra paBeH TakoMy HOpMaJIbHOMY HalpsKEHHUIO,
pY KOTOPOM OTHOCHTENBHOE YMJIMHEHHWE pPaBHO enuHHIe (T. €. TMpUpalieHue JUTMHBI PaBHO
NepBOHAYAJIBLHOM JIIMHE ), €CiK Obl CTONb OoMbIIMe ynpyrue aedopmanun ObUIH BO3MOXKHBI (B
JECTBUTENIFHOCTH TIPH 3HAYUTEIBHO MEHBIIUX HAMPSDKEHHSIX TMPOUCXOIHUT pa3pylIeHHE Tena,
ellle paHbllle JOCTUraeTCs Mpeaesl YIpyrocTh).

OTHOCHTEIBLHOE YAJIIMHCHHUEC PABHO .

B nmunamuueckux 3agagax Mexanuku Moayiib FOHra paccmarpuBaetcst B 6osiee o01ieM CMbICTIe —
Kak (yHKIHOHAJ cpelibl U mpotiecca. Moayns FOHra paccunteiBaeTcs cieayonmm oopasom: E =
F fo

ALS
Xo paboThl:
1.ITonBecHTh OJTMH M3 PE3MHOBHIX ITHYPOB 3a KOHEI] HA IITATHBE.

2.Hanectn Ha cpegHeM yyacTKe IIHypa KapaHJalloM WIM YEpPHUJIAMHU JBE TOHKHE METKU Ha
paccTostHUM NpuOaN3uTeNbHO 10 cM apyT OT apyra.

3.13MepuTh HaYaJIbHOE pacCTOIHUE L0 MEXKITY METKAMH.



.} 6

4 Harpy3uth mHyp rupeid Becom 1 H, u, BbDKAaB, MOKa HE 3aKOHUYMTCS PACTSXKEHHUE LIHYpAa,
U3MEpUTDH paccTosiHue { MEXy METKaMH.

5.YBenuuuth Harpy3ky F2 = 2H u cHOBa u3mMepuTs.
6.1 Ka)x10i HArpy3KH OIpPeeIUTh a0COTIOTHOE YUIMHEHUE PE3UHBI.

7.Pe3ynbTaThl H3MEpEeHUi 3aHECTH B TAOIUILY:

8.Brruncnuth Moayns ynpyroctu E pesunsl o ¢popmyie:
E=F fo
Al S n naiitu cpennee 3Hauenue E cp.: Ecp. = E1 + E2

2

9.I10BTOpPUTH ONBIT C PE3UMHOBBIM LIHYPOM JPYIOrO CEYEHUS U CHOBA OIPEAEIUTh MOIYIb
YIPYTOCTH IIPU TEX KE 3HAYCHUSIX CHJIBL.

10.ITo monmy4yeHHBIM JAaHHBIM MOCTPOUTH TpaQUK PACTSHKEHUS PE3UHBI, OTKIAbIBas MOIYIb F
CHUJIBI 110 BEPTHKAIBHOM, a aOCOMI0THOE yiInHEeHHE Al - IO TOPU30HTAIBLHOM OCH.

11. Coenath BEIBOL,.
KonTpoabHbie Bonpoch:

1. Kakast gedopmariuisi MMEET MECTO B TAaHHOM OTIBITE: yIIpyras WiH mactuuHas. [Touemy?

3.BBIYucianTh MOIYJb YIPYTOCTH IS JKeJe3a, €CIIM U3BECTHO, YTO JKEJIe3Has MPOBOJIOKA JITUHON
1,5 M 1 ceuennem 10°m? o neficteuem crsl B 200 H YIJIMHWIOCH Ha 1,5 MMm.

Jlaboparopnasi paGora Ne 3
«OmnpenesieHne y1eJbHOr0 CONPOTUBIEHUS MPOBOTHUKA)

[{enb: OCBOMTH TPHUOOPHI U METOJ OMPEICNICHUS COMPOTHBIICHUS MPOBOAHHKA; OMPEICIUTH
yIAEIBHOE COMPOTHUBIICHUE MMPOBOTHUKA; CPAaBHUTH TIOJYYCHHOE 3HAYCHUE C TAOJTUIHBIM.



[IpenBapurenpHas DOATOTOBKA K JaboparopHoil padbore:

Bomnpocsi:

1.YT0 Takoe ynenpHOE COMPOTUBICHUE MTPOBOIHUKA?
2.Chopmynupyiite 3akoH Oma i yd9acTKa IerH.

VYci10BHS BBITOJTHEHHUS : BPEM: BBIITOJIHCHHAA pa6OTH 2 Jaca.

Obecnieuenune 1a00paTOPHON PAOOTHI: COMPOTHBIICHUE, aMIIEPMETP, BOJIETMETP, HCTOYHUK TOKA,
COCTMHUTEIIbHBIC TTPOBOJIA.

TeopeTnueckue CBEIECHUS:

ONEKTPUUYECKOE  CONPOTUBIEHUE  XApaKTEpU3yeT IPOTUBOJACHCTBUE  IPOBOJHMKA WU
IEKTPUYECKOH LIeNH yHOPsIOYEHHOMY IIepeMellieHHIo HocuTenel Toka. ComtacHo 3akoHy Oma,
CHJIa TOKa B OJHOPOJHOM YYacTKE LIENIM paBHAa OTHOILEHUIO HamnpsokeHus U Ha ero KoHIax K
COIIPOTHBIICHHIO 3TOT0 y4acTKa R:

(1)

B 3TOM ciydae »IEKTPHYECKOE CONPOTHBICHUE HA3bIBAIOT aKmueHvim. OHO 3aBHCUT OT
MaTepHasa IPOBOIHHKA, €ro pa3MepoB M (opmbl. {1 OJHOPOIHOIO MO COCTaBY JIMHEHHOTO
IPOBOJTHHKA C MTOTIEPEYHBIM CeYeHHeM S U JUTUHOM /

(2),

e p— Kod(p(GUIMEHT TPONOPIMOHATBFHOCTH, XapaKTePU3YIONIMH Marepral IPOBOIHUKA.
Ha3zbiBaetcst 3T0T KOAPDUILIUEHT YOenbHbIM NeKMpUiecKuM conpomusieHuem U YUCICHHO paBeH
COIMPOTHUBIICHUIO OIHOPOTHOTO MHJIUHAPUICCKOTO MPOBOJHMKA, HM3TOTOBICHHOTO W3 JIAHHOTO
Marepuasa, UMEIOIIEro SAMHUYHYIO JTMHY U SIMHUYHYIO IUIONIA/h TIONEPEYHOTO CCUCHHSI.

N3 popmyns (2) cnegyer
3)

TO €CTb, YTOOBI OMPEACIIUTL YACIBbHOC COIIPOTUBICHHUEC OAHOPOAHOI'O M0 XUMHUYCCKOMY COCTABY
IMPOBOJHNKA, UMCIOIICTO IMOCTOAHHYIO IJIOIIAAb IMOIICPCUYHOTO CCUCHUA, HGO6XOI[I/IMO HU3MCPUTH
€T0 COMMPOTHUBJICHUC ITOCTOAHHOMY TOKY U I'COMCTPUYCCKHUEC MTAPaAMETPHI.

Xoz paboThI:

()
&
2

L o)

-

1.Haueptuts cxemy anekrpuueckoii nemnu. CoOpars 1emnb Mo CXeMe.

2.HauepTuth TabauIly JUIs 3aIIUCH U3MEPEHUH.

3.3anucarh oKa3aHMs aMIiepMeTpa U BOJIETMETpa B TaOIHILY.

4.Mcnionb3ys 3akoH OMa AJ1s y4acTKa LEeNH, BBIYUCIUTD RX.
5.Haiitu ynenpHOe conpotuBieHue u3 Gopmyis (3)
6.Pe3ynprarel n3MepeHuil U BHIYMCIECHUI 3aHECTH B TaONIHUILY:

7.Be1yuciIuTh OTHOCHUTCIIBHYIO U 8.6COJ'IIOTHyIO MMOrpCIIHOCTHU 1/13MepeH1/1171.



8.CpaBHUTE MOJIYYCHHOE OINBITHBIM ITyTEM 3HAYCHHUE YIIEIBHOTO COIPOTHUBIICHHS IMPOBOJHHUKA C
TaOJIUYHBIM.

TaGJII/IHa YACIBbHBIX COHDOTI/IBJICHI/If/'I IITPOBOJHHUKOB

CrenaTth BBEIBOJI

KoHTpoabHEIE BOIIPOCHL:

1. Bripazuts nojayueHHOE yAeIbHOE CONPOTUBRIeHHE B OM - MM?
M
2. Yto 3Ha4YuT: yaenabHoe conpoTuieHue amomunans 0,028 Om-mm?

M

yaenbHoe cornpotuiienue nunka 0,06 Om-mm?

M

3. Hailtu compoTHBIIEHUE OJHOIO KWJIOMETpa aJIIOMUHHUEBOM MPOBOJOKH, €CIH IUIOLIAMb

nonepeyHoro ceueHus 0,2 Mm 2.

4. Cuna ToKa B MPOBOJIHUKE YBEIUYWIACh B 2 pa3a. Kak M3MEeHUIIOCh ero ConpoTUBICHUE?

JladopaTopHoe 3ansitue Ne 5

«Onpeneﬂenne WIEKTPOXUMHUYIECCKOI'0 IKBUBAJICHTA MEAN>

ﬂeﬂb: OKCIICPUMCHTAJIBHO OIIPEACIIUTD SHCKTpOXI/IMI/ILIeCKI/Iﬁ OKBHUBAJICHT MCIH.

[TpeaBapurepHas MOATOTOBKA K JIA0OPATOPHOU paboTe:

Bomnpocst:

1.YT0 Takoe 31neKTpoIUuTUYECKast AUCCOLUALINS?

2.Yt1o Takoe 3eKTposn3?

YcnoBHS BHITIOJHEHMS BPEM: BBIITOJIHCHHA A pa6OTLI 2 gaca.

ObecneueHue J1abopaToOpHON PabOTHI: BeChl TEXHUYECKHE, HAOOP TUPh, aMIIEPMETP MIKOIbHBIN 2
A, dacel, BeIIpsMuTens Ha 6 B, 2 A, peocrar 6 Owm, 2 A, x4, BoiasTMeTp 6 B,
ANEKTPOJIIMTHYECKAS BaHHA, PACTBOP MEIHOIO Kyllopoca, JIEKTPOILINATA.

TeopeTnueckue CBEICHU:

[IpencraBnenne 06 MOHHON MPOBOAMMOCTH XOPOILO U MPOCTO OOBSCHSET SIBICHUE 21eKMPOIU3d.
Ho otkyna GepyTcsi HOHBL, BHYTPH IEKTPOJIUTA, €CIIH 0 PACTBOPEHHUS MOJIEKYIbI pACTBOPEHHOTO
BEIIIECTBA B LIEJIOM HE OBbLIH 3apspkeHbl? BO3HUKAIOT JIM 3TU MOHBI IO IEHCTBHEM TOKA, WM JKe



OHHU UMCIOTCA B DJICKTPOJIUTE CHIC 10 BKIIIOUCHUA TOKa?

HecioxHble ONBITHI U PACCYkKIEHUS IIOKa3bIBAIOT, YTO PA3/ICJIEHUE MOJIEKY]I Ha 3apsKEHHbIE HOHBI
HE CBS3aHO C HAJTMYMEM TOKa. J{eHCTBUTENBHO, €CIH OBl MOJIEKYJIbI PAa3PBIBAIUCH IEKTPHUECKUM
[0JIEM, MMEIOIMMCS TNpHU 3JIEKTPOJM3e, TO JOKHA Obula Obl CyIIECTBOBATH HEKOTOpAs
MUHHMAaJIbHAs HANPSHKCHHOCTH OIS B DJIEKTPOJIHUTE, HEOOXonuMasl JJisl Hadajia 3JIeKTpoin3a u
3aBUCAIIAs OT IPOYHOCTH MoJieKy1. Ho anexTponn3 HaunHaeTcs pu J1000M, CKOJIb YTOAHO MaJloM
nose. 3HauuT,  HMOHBI  OOpa3yloTcs B IIPOIECCE  pACTBOPEHUS  BEIIECTBA.

T —

®

4R
K
OTO0T nmpouecc HOCHUT Ha3BaHUC 3]Z€Kmp0Jlun’lM1{€CKOZZ
()uccoquaquu. PaCTBOpeHI/Ie HEC BCCraa COIIPOBOXKAACTCA JHCccomyaIueii Ha HOHBI, a [TIO3TOMY U HC

BCC paCTBOPLI IIPOBOIAT BJICKTpI/I‘IGCKI/Iﬁ TOK.
SIBnenue OJICKTPOJIM3a IHNPOKO UCIIOJIB3YCTCA:

1.3J’I€KTpOJII/ITI/I‘I€CKI/II71 MCTOA NOJYYCHUS YNCTBIX MCTAJIJIOB (E)J'IGKTpOJII/ITI/I‘-IeCKOC OUUIIICHUEC UJIN
paduHHUpOoBaHue). 13 HEOUUIIEHHOTO METaJUIa OTIIMBAIOT 3JICKTPOIbl ¥ TIOMEIIAIOT B JIEKTPOJIHUT
(mmst meau — pactBop CuSO4) B kauecTBe aHona. Ha xatoge OyAeT BBIIENSATHCS YUCTas MEIb, a
NPUMECH M3 pa3pylIalonierocs aHoua OymyT 1100 MepexouTh B PacTBOP, T1MOO0 BHIMAIATh HA THO
BaHHBI B BUJIC 0CAJIKa.DTOT MPOIECC JJIsi HEKOTOPBIX METAJUIOB MPOUCXOIUT B paciuiaBax. Tak
NOOBIBAIOT aJTFOMHHUN BO BCEM MHPE.

2. I'apBaHOCTETHS — JTO MCTOA MOKPBITUA MCTAINIMYCCKUX NPCIAMETOB CIIOEM ApYyroro Merajuia.
I_HI/IpOKOG MNPUMCHCHHUEC HMCCT XPOMUPOBAHUC, HUKCIIMPOBAHUC, cepe6peHHe, 30JI0OYCHHUC.

3. I'apBaHOINIACTHKA — W3TOTOBJIEHHE TOYHBIX pCJ'II)C(l)HI)IX KOIIMA W3 MeTajllla CO CJEIIKOB W3
Tr000r0 Martepuaina, MOBEPXHOCTh KOTOPOTO JAENAal0T TOKOMPOBOJSIICH, MOKPHIBas €€ TOHKUM
cioem rpadwura.

Xoz paboThI:

° MeI[HYIO IUTaCTUHY, KOTOpas 6y,Z[eT KaToAoM, C€CJIM OHa MOKpad, IMOACYHIUTH I10J
BHGKTPOHHHTOﬁ, TINATCJIbHO B3BECHUTH C TOYHOCTBIO 10 10 Mr u 3amucarb pe3yJIbTaT
B3BCIIIMBAaHUA B Ta6n1/1uy.

e BcraButh OJICKTPOJ B JJICKTPOJIIMTUYCCKYIO BAHHY W COCTABUTH JJICKTPUYCCKYIO ILCIIb
COri1aCHO CXEMC.

o OTperyaupoBaTh peocTaToM TOK, YToObl BEJIMUYMHA €ro He mpeBbimana 1 A Ha 50 cm?
MOTPYKEHHOW YaCTH KaTOAHOM TIIIaCTHUHBI.

e 3aMKHYTb 1enb Ha 10 MUHYT.
¢ Pa3oMKHYTb 1Ieb, BBIHYTh KaTOJHYIO IJIACTUHKY U IPOCYIIUThH €€.
e B3BecHTh BBICYIIEHHYIO IUIACTUHKY C TOYHOCTBIO 10 10 MT.

e 3HayeHUE TOKa, BPEMs OINbBITA, YBEIUYEHUE B MAcC€ KaTOJAHOW IJIACTUHKH 3aIlMCaTh B
TaONHITY U ONIPENICTUTh EKTPOXUMHUECKUN YKBUBAJICHT.



Kkr/Kin

Crnenarb BbIBOJ( CpaBHUTE MOJyUYEHHBIN pe3yinbTaT ¢ TAOJUYHbBIM).

KOHTpO.]'IbeIe BOIIPOCHI:

1.[lo kakux mop OyAeT MPOUCXOTUTH SIEKTPOIU3 METHOTO Kylopoca, eCiu:
a) o0a IIeKTpo/Ia METHBIE;

0) 06a s1eKTpo/Ia yrojbHbIe?

2.11pu HUKeNTMpPOBaHUM JIeTaau B TeueHuu S0 MUHYT cujla TOKa, POXOSIIET0 Yepe3 BaHHY, paBHA
2A. KakoBa Macca BBIZEJIaBIIIETO BEIIECTBA HA JECTAIH.

JladoparopHoe 3ansitue Ne 6

«HceaenoBanue  TemMmeparypHOM 3aBHCHMOCTH  CONPOTHBJICHHSI NPOBOAHMKOB H
MOJIyIPOBOAHUKOB)»

[lenb: ompenenuth TemieparypHblii kosd¢uuueHnt conporusienus (TKC) npoBonHuka u
MOJTyTIPOBOAHHUKA.

[TpeaBapurelbHAs MOATOTOBKA K JIA0OPATOPHOU padoTe:

Bonpocsr:

1.Yto Takoe npoBoanuku? Kakue BeniecTsa K HUIM OTHOCATCS?

2.Yt0 Takoe noaynpoBoaHUKN? Kakue BemecTsa K HUIM OTHOCATCS?



3.Uem oOycnoBiieHa TeMIepaTypHas 3aBUCUMOCTD R(?) A1 MpOBOIHUKA?
4. Kakue mpuOOpbI HCIIOIB3YIOTCS JIJTsl U3MEPEHUsT COMTPOTHBIICHHS U TEMIIEPaTyphi?

Ycii0BUS BBINONHEHUS: BPEMS BBIIOJIHEHUS pabOThI 2 yaca.

Obecneuenne 1a00paTOPHON pPabOThI: PETyIUPYEMbI HCTOYHHK IOCTOSHHOTO HaNpPSKEHUS;
MUHU-010K «MccnenoBanue TeMIepaTypHOM 3aBUCUMOCTH CONPOTHUBIEHUS IPOBOJHUKA U
MOJYTPOBOAHUKA»; MUHU-010K «KITI0u»; MyIbTUMETPHI.

TeopeTndecKne CBESACHUS:

1o anekTpuyeckuM CBOMCTBAM BEIIECTBA Pa3EisAOT HAa TPU Kilacca: MPOBOAHUKH, TUIICKTPUKU
U TOJYIPOBOJHUKU. TUMUYHBIMU MPOBOJHUKAMH SIBJISIOTCS Memannpl, 00jalaonme MajabiM
YIEIbHBIM CONpOTHBJIeHHEM - MeHee 10° OMeM VienbHOE 3JIEKTPUYECKOE CONPOTHBIICHHE
nonynpoeoonuKos p ob6bYHO NeXUT B mpemenax 107°..107% Omem. Marepuansl, y KOTOPBIX
BenuuuHa p 6onbie 104 Omem, oTHOCATCS K Quatexmpuram. I1omynpoBOIHUKAMY SBIAETCS P
anemeHToB III—VI rpynm tabmuier anementoB .M. Menaeneesa (B, Ge, Si, As, Te u .1.), a
Takke 0OoJbIIoe ynciio xumuaeckux coequaennii (GaAs, GaP, ZnS, SiC u ap.). B 3aBucumoctu
OT BHEIIHUX YCIIOBUH (TeMIieparypa, JAaBIE€HHE) OJHO M TO K€ BEIIECTBO MOXKET OTHOCUTHCS K
pa3HbIM KiaccaM. Hanmpumep, repManuil npu temneparype xuakoro asora 77 K - nusnekrpuk,
IpY KOMHATHOM TeMIEepaType - NOTYNPOBOAHUK, a KUAKUN Ge - IPOBOTHUK.

Ecnu BamenTHBIC OJICKTPOHBI aTOMOB, OTBCTCTBCHHBLIC 3a JJICKTPUYCCKUC CBOMCTBA BCIICCTBA,
06pa3y}0T BAJICHTHYIO 30HY TaK, 4YTO 30Ha IMPOBOJUMOCTH CBO60,I[Ha, TO SJICKTPOIIPOBOAHOCTD
TAKOI'0O BEUICCTBA paBHA HYJIIO, 1 OHO ABJISACTCA ANIJICKTPUKOM.

J1s Toro, 4TOOBI MIEPEBECTHU IEKTPOHBI U3 BAJICHTHON 30HbI B 30HY IIPOBOAUMOCTH, UM CIIEAYET
COOOLIUTh PHEPTUI0, HE MEHBIIYI0, YeM IIMpPHUHA 3anperieHHoi 30H AW. YacTb 371eKTpOHOB
nproOpeTaeT ATy SHEPTUIO MPHU OOTYUCHHUHU BEIIECTBA CBETOM HMJIM 3a CUET TEIIOBOTO JBHKCHUS
aromoB. [lostomy npu oObrunbIX Temneparypax (T = 300 K) B 30He mpoBoaMMOCTH €CTh
HEKOTOPOE€ KOJIMYECTBO IEKTPOHOB. B 3aBUCMMOCTH OT X KOHIIEHTPAILIUU BELIECTBO MOXKET OBITh
a100 AMANIEKTPUKOM, JHOO TMOJYNPOBOAHUKOM, NMPUYEM pa3jindve MEeXay STHUMHU KllacCaMu
ONpENEsAeTCs 3HAYeHWsMHM IIHPUHBI 3anpelieHHod 30Hbl AW um temneparypsl T. [lus
MIOJIyTIPOBOAHMKOB IpU KOMHaTHOU Temneparype AW cocrasiuser 0,02 -2 3B, a 17151 IMaIeKTpUKOB
- 6onbie 2 3B.

TemneparypHas 3aBUCUMOCTb IIPOBOAMMOCTH IIOJYIIPOBOJHUKOB OIPENEIAETCS HU3MEHECHUEM
KOHLICHTPALlMM HOCHUTEJIEH TOKa - 3JEKTPOHOB, MEpPEIIEAINX B 30HY mnpoBoaumocTu. [Ipm
YBEIUYCHUU TEMIIEpaTypbl MX KOIMYECTBO BO3PACTACT, MIOATOMY COIPOTUBIEHUE R YHUCTBIX
IIOJIYIIPOBOAHUKOB YMEHBIIIAETCS ¢ POCTOM Temmeparypsl T.

ITpoBOIHUMKHM HMMEIOT APYTYyH 30HHYIO CTPYKTypy. BajeHTHbBIE 2JIEKTPOHBI 3allOJIHAIOT 30HY
IPUMEPHO HAIOJIOBUHY, IPU 3TOM JIEKTPOHBI MOTYT CBOOOJHO IMEpeMEIaThCsl Mo IeHCTBUEM
BHEIIHETO DJIEKTPUUYECKOro TMoisl. BaneHTHas 30Ha dABiIsAeTCA 30HOM NIPOBOIMMOCTH. B
MIPOBOJIHUKE KOHLIEHTpAlMsl CBOOOJHBIX 3JEKTPOHOB HE 3aBUCUT OT TEMIIEpaTypbl - B 3TOM
OCHOBHOE€ OTJIMYHUE MPOBOAHMKA OT IOJIYNPOBOJHUKA M JuAJIEKTpHKa. JlJ1g IPOBOIHUKOB
3aBHCUMOCTH COMPOTHUBIICHUS OT TEMIIEpaTypbl 3HAYUTEIBHO clladee, ueM JUIsl AUIIEeKTpUKoB. OHa
ONpEAEIAETCS PACCESHHMEM DHEPrUM  JIEKTPOHOB IPU  B3aWMOJEHCTBUM C  HOHaMU
KpucTtayuyeckor pemerkd. C pocToM TeMIeparypbl YBEJIMYUBACTCS aMIUIUTyHa KosieOaHui
HMOHOB, YTO BEJIET K CHI)KEHHUIO JUIMHBI CBOOOIHOTrO MpoOera 3JeKTPOHOB MPOBOIUMOCTH B
metamie. Ilpu 3TOM »siekTpuyeckoe compoTHBIEHHE R MPOBOJAHUKOB YBEIWYUBAETCS IO
JMHENHOMY 3aKOHY

R = Ro (1+at), (1)

e ¢t - Temneparypa B rpanycax Llenbcus;



Ry - conpotusnenue nposoaHuka npu 0° C;
o -remriepaTypHbiil Kodddurment conporusnenus (TKC).

Mertonuka onpenenenuss BeanduHbl TKC mpoBoqHHKa M IIMPUHBI 3alpelIeHHON 30HBI
MOJIyNPOBOHHUKA

VYpaBuenue (1) TemneparypHoi 3aBUCUMOCTH COIPOTUBIICHUSI TPOBOJIHUKA B KOOpJAUHATAX R - ¢
n300pakaeTcsl MpSIMOM JIMHUEH, yrioBor kodddunueHt kotopoir Ki= Ry a. Ilo Benmnuune K
MOHO onpenenuts 3Hauenre TKC uccnenyemoro npoBoiHUKa:

a=Ki/ Ry, (2)
BeJ’II/ILII/IHy YIUIOBOI'O KOB(b(bI/IHI/IeHTa 3KCHepI/IMeHTaHBHOI‘/'I 3aBUCUMOCTH TaKXE OIPCACIIAIOT I10
rpauxy.

J1s mosrynpoBOIHUKA 3aBUCHMOCTH COITPOTUBIICHUS OT TeMIIEpaTyphl HEJIMHEHHAsSL, TO3TOMY AJIst
OTIpE/ICTICHUSI €€ IMapaMeTPOB HCIONB3YIOT (PyHKIHOHANBbHBIE MKanel InR — [/T. Takas
3aBUCUMOCTb SIBJISICTCS TMHEWHOH ¢ YIIIOBBIM K03 dunmenTom Ko =AW /2k, 4To 1mo3BoIseT HaluTH
NIMPUHY 3aIPENICHHON 30HBI MOTYIIPOBOIHUKA IO (hopmyIie

AW=2k* K2 (3)

Taxum obpazom, 1 onpeneneHus BearnurnHbl TKC mpoBOAHKKA U MIMPHUHBI 3alPEIIEHHON 30HbI
nonynpoBogHuka AW JOCTaTOYHO MOJIYYUTh SKCIIEPUMEHTAIBHO TEMIIEPATYpHbIE 3aBUCUMOCTHU
UX CONPOTHUBIICHHUS.

Onucanue ycTaHOBKH

)

I, I BT Tl h R \“ :

Puc.1. DnexTpuueckas cxema

DJNeKTprYecKasi CxeMa BKITFOUaeT:

1 - peryaupyemblii HCTOYHHMK MOCTOSIHHOTO Hanpsbkenus (0...+15 B);
2- DJIeKTpOHArpeBaTelib;

3 - TepMonapa;

4, 5 - uccnenyemble 00pasiibl IPOBOJHHUKA U TOIYIPOBOIHUKA,;

6 - Omok «lccnemoBaHue TEMIIEPaTypHOU 3aBUCUMOCTH COIMPOTHUBIICHHSI TPOBOJHUKA U
MOJIyITPOBOAHUKAY;

7 — mepeKIoYaTeib;
8 — MuHH-0110K «KITrHOUY);

9 — QpoBOI MYIBTUMETP B peXUMe U3MepeHus conpoTusieHus (pexum 2 kOM, Bxoasl COM,

);



10 - 1dpoBOit MyTETUMETP B pEeKHME H3MeEpPeHUs TeMiepaTypsl (pexxum °C, Bxos! 5).

OnexkTpoHarpeBarespb 2 MOJCOEANHEH K PErYJINPyeMOMY UCTOYHUKY IIOCTOSHHOTO HampsikeHus 1
(0...+15 B). Ilpu BKIIOYEHHHM HUCTOYHUKA HANpSHKEHUs HAUYMHAETCS HArpeB HCCIETYEMBIX
00pa3uoB. s n3MepeHus: CONpoTHBIIEHHs 00pa3LioB 4, 5 B pexXxUMe HEIPEPbIBHOIO HarpeBa ux
HOOYEPEHO IOJICOSAUHIIOT K IU(PPOBOMY MYJIBTHUMETPY 9 € IOMOINBIO HEpeKIrodaTens 7.
Temneparypy 00pa3LoB U3MEPSIOT C IMOMOLIbI TepMOIapbl 3, CUTHAJI ¢ KOTOPOH Mojaercs Ha
MynsTUMETp 10 (pazbeM Ui MOAKIIIOYEHHS TEPMONIApBhI).

Puc. 2. MoHnTaxHas cxeMa yCTaHOBKU

Xo paboThl:

1.Cobepure HMEKTPUUECKYIO LIENb 10 MOHTAXXHOM cxeme, NpuBeAcHHON Ha puc.2. [lpu
IoACOCAMHCHN TCPpMOIIaphbl K MYJIBTUMETPY H€O6XOI[I/IMO YUUTBIBATDH MOJIAPHOCTD
HO/ICOCAMHEHHUS TIPOBO/IOB.

2.Bxutounte kHonmkamu «CeTb» mMTaHUEe OJOKa TIeHepaTopoB HANpsHKEHHs M OJoka
MynbTUMeTpoB. Haxxmure kHONKy «cxXonHas ycTaHOBKay.

3.YcraHoBUTE HEOOXOAMMBIE PEXUMBI U3MEPEHUN MYIBTUMETPOB. YUeCTh, UTO NMPU U3MEPEHUHU
COMpPOTHBIIEHUS MPOBOAHMKA IEpEKIouaTeNb AuanazoHa craButrcs B mnojoxeHue 200 Ow, a
MOJIyNIPOBOAHMKA - 2 KOM.

4 M3meppTe comnportuBieHue npoBogHuKa (Rupp) m momynpoBognuka (Rpn) mpu KOMHATHOM
TeMmIreparype, MOAKIoYas ¢ IMOMOIIbI0 MHHHOMOKAa «Kiou» mnoouepeHO K MyJIBTUMETPY
IIPOBOJIHUK (TosiokeHue B) u nomynpoBoanuk (nonoxxenue A). Pesynbrarsl uamepenuit Rup, Rin
u reMneparypsl ¢ (°C) 3anumure B Tabnuiy 1.

5.Knonkamn ycranoBku HanpspkeHus «0...15B» ycranoBute no muaukaropy 7-8 nenenmid. Ilo
Mepe HarpeBa 00pasIoB U3MEPSNTE UX COMPOTURICHHE Yepe3 Kaxbie 5 °C mo temmeparypsl 70

°C. Bcee pe3ybTaThl HU3MEpEeHHI 3anuchIBaiTe
B Tabnuiry 1.
6.KHOTIKaMu «CeTb» MUTaHUE Omoka TeHEepaTopoB HanpsHKEeHUs u

0510Ka MyJIBTUMETPOB.
Tabmura 1
Pesyabrarsl n3MepeHuil U BbIYUCICHH

No i/t

t, °C



R, OMm

Rnp, Om

T, K

/T, 107, K!

In Run

23
30
35
40
45
50
55
60
65
70

75



0.46
0.35
0.29

0.25

164
167
169

174

O0paboTka pe3yIbTaTOB U3MEPCHHIMA

1.ITo nmaHHBIM TAONMIBI TIOCTPOMTE TpaduK TEMIIEPATypHOW 3aBUCHMOCTH COIPOTHUBICHHS
NMPOBOIHUKA oT TeMIIepaTyphl B KOOpAMHATaX R-t. Ocsb TeMIe
parypsl Heobxonumo Havats ¢ 0 °C.

2.Ilo rpaduxy omnpenenure compoTuBieHue Ry mnpu Temmeparype ¢t = 0 °C, a
TaKxe yrioBoi kodpduureHt npsamoit K .

3.ITo ¢opmyne (2) BbIYUCIUTE BEIWYMHY TEMIEPATYPHOro KO3((UIMEHTa CONPOTUBIECHUS a
HCCJIEyEMOTO POBOHMKA.

4.I1o nanueiM Tabmubl 1 mocTpoiiTe ABa rpaduka A1 MOJYNPOBOAHMKA: OJUH B KOOPAMHATAX
(R - t), a Bropoit - B koopauHatax (In R - 1/T) (numetinviii xapaxmep 6mopozo epaguxa
nOKA3bleaem, YmMo 3A8UCUMOCHIb  CONPOMUBTEHUS  NOTYNPOBOOHUKA OM  MeMnepamypbl
OelicmeumenbHo IKCNOHEHYUANbHASL).

5.0mnpenenure o BTopoMy rpaduky yrioBoi kosguuueHT npsamoit Ko .
1).ITo popmyne (3) BeIUMCIUTE HIMPUHY 3aNPEIIEHHON 30HbI MOTYTPOBOJHUKA AW.

2).ChopmynupyiiTe BbIBOA (MPOBEIUTE CPABHHUTEIbHBIA aHAIN3 TMOJYUYEHHBIX TEMIIepaTypHBIX
3aBUCUMOCTEH CONPOTHBIIEHUS IMPOBOAHMKA M moiynpoBonHuka. CpaBHure BenmuuHbl TKC
MPOBOJIHMKA W IIMPUHBI 3alpEIIeHHON 30HBI MOJYMPOBOAHMKA C TAOIMYHBIMH 3HAUYEHUSMU,
BbIOEpUTE HanboIee MOAXOAAIINE BEIIECTBA).

KOHTpOIIbHEIE BOOPOCHI:

1.OT Kakux BEJIMYHMH 3aBUCHUT DJEKTPHUYECKOE CONPOTUBICHHE MPOBOAHUKA? 3alUIINTE
3aBUCUMOCTH R OT pa3MepOB NPOBOJHUKA U TEMIIEPATYPBI.

2.Kak MOXHO OOBSICHUTH CHJIbHYIO 3aBHCHUMOCTH COINPOTHUBIEHHUS IOJYIPOBOJHUKA OT
TEeMIEPATYphI?

3.YKkaxuTe pexuMbl U BXOABlI ISl TOAKITIOUEHUS IU(POBBIX MYIETUMETPOB B JTaOOPATOPHOIA
pabore.



JlaboparopHoe 3ansitue Ne 7

«I/ICCJICIIOBaHI/Ie HeﬁCTBHﬂ MAardMTHOTIO I10JIs1 HA TOK»

! !CJ'IBZ OIIpCACIINTD BSaHMOHeﬁCTBHH MAarauTHOTO II0JIs1 Ha TOK.

[IpenBapurenbpHas NOATOTOBKA K 1a00paTtopHou padore:

Bomnpocsti:

1.Yto Takoe MarHuTHOE I10J1e?
2.Kak MOXHO 0OHAapYXHUTh MarHUTHOE T10JIe?

YCcn0oBUS BBITOJIHECHHUS : BPCM: BLIIIOJIHCHUS pa6OTI>I 2 Jaca.

ObGecmeuenue J'Ia60DaTODHOI71 Da60TBIZ HCTOYHHUK ITOCTOAHHOI'O TOKa, ,I[erO6p3.3HBIfI MAar”Hur,
mITaTuB, KJIKOY, HpOBOHO‘IHLIfI MOTOK, COCAUMHUTCIILHLIC IIPOBOAA.

YkazaHue K r)a60Te:

l.HOIlBGCI/ITI) HpOBOJIO‘IHI)If/'I MOTOK K IITAaTUBY W 4€PEC3 KIIIOY IMIPUCOCANHUTH K NICTOYHUKY TOKA.
Z.HOI[BCCI/ITI) K BUCAIIEMY MOTKY MaruuT U, 3aMbIKas LCIIb, Ha6JIIOI[aTI) JBHXKXCHHUEC MOTKA.

3.BBI6paTB HCCKOJIBKO XapaKTCPHbIX BAPUAHTOB OTHOCUTCIIbHO PACIIOJIOKCHUA MOTKAa U MaruuTa
" 3apUCOBAaTh X, YKa3daB HAIIPABJICHHUC MArHUTHOT'O I10JId, HAIIPAaBJICHHWE TOKA U IMPCAII0IaracmMoc
JBHXXCHHUEC MOTKA.

4. IIpoBepUTh Ha OMBITE MPABUIBHOCTH MPEANOIOKEHUN O XapaKTepe U HAaIPaBJICHUU JABMKEHUS
MOTKa.

5.00bsICHUTh HampaBlieHHE [BM)KEHUS MOTKAa B MAarHUTHOM IIOJI€ NpPHUMEHsSs IpaBena s
ONpe/eNeHUs] HAalpaBI€HWS MArHUTHOTO II0JIl, MAarHUTHOTO TOJS KaTymKH (IIpaBHIIO
«OypaBuMKa» WM MpPaBUIO «O0OXBaTa MNpPaBOMl pyKW») M MPaBWIO ISl HAMpPABICHUS CHUII,
JEHCTBYIOLIMX HA MOTOK (IIPaBUJIO «JIEBOM PYKH» - 3aKOH AMIepa).

Xoa paboThl:

1.3apucoBaTh HECKOJIBKO XapaKTEPHBIX BapUAHTOB (3-4) OTHOCUTEIHHO PACIIOJIOKEHHSI MOTKA U
MarHuTa U yKa3aTh Ha KaXJ0M PUCYHKE:

a) HampaBJIEHUE MarHUTHOTO MOJI IOCTOSSHHOTO MarHUTa;
0) HanpaBJIEHUE TOKA B MOTKE;

B) HaIlpaBJIEHWE MAarHUTHOTO MOJIS (110 MPaBUITY «IIPABOTO BUHTA» UM «OypaBUMKay WUITH MPABUITY
«o0xBara MpaBor PyKu») .

2.3anncarp Bce MPUMEHsIEMbIE BAMH ITPABHJIA.

3.3anumuTe BHIBOJ O BOBMOXXHOCTH NMPAKTHYECKOTO MPUMEHEHHS HaOII0aeMOT0 SBJICHHUS.
KoHTpOoabHBIE BOIIPOCHI:

1.YT0 Takoe BEKTOp MHIYKIIMM MATHUTHOTO MOJIs?

2.Kak B3anMOJENCTBYIOT IPOBOHUK C TOKOM U MarHUTHOTO I0JIsA?

3.Kak onpenennTs HanpaBiIeHHE BEKTOPa MHAYKIIUNA MAarHUTHOTO ITOJIS?



4 Pemenue ynpaxHeHui: cOopauk 3amad A.I1.PermkeBia No887.

JlaGoparTopHoe 3ansitue Ne 8

«HcceaenoBanue sABJIeHHUS 3HeKTp0MaFHI/ITHOI7I HHAYKIHAW

ﬂeﬂb: OKCIICPUMCHTAJILHOC U3YUCHUC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKOHUU

[IpenBapuTenpHas IOATOTOBKA K Ha6ODaTODHOﬁ pa60Te:

Bomnpocsi:

1.Chopmynupyiite 3aKOH MEKTPOMATHUTHOW WHAYKIIHH.
2.Kakoe sBjieHUE Ha3bIBACTCS SJEKTPOMArHUTHON MHIYKIIMEH?

YCcn0BUS BBITOJIHECHHUS BPCM: BLIIIOJIHCHUS pa6OTI>I 2 Jaca.

OGecnieyenue J1a00paTopHON PabOThl: HCTOYHUK IEPEMEHHOTO TOKA, TOCTOSIHHBIA MarHUT, BUTOK
C JIAMITOYKOM, ATFOMUHHEBOE KOJIBI[O, KAaTyIIKa, FAJIbBAHOMET]P, COSTMHUTEIbHBIC IIPOBOJIA.

Teopernueckue cBenenus: B 1831 . dapaneil 3KCepUMEHTAIBHO OTKPbUI SIBICHUE
AIIEKTPOMArHUTHOM UHIYKIINH, COCTOSAIIEE B BOSHUKHOBEHUH IEKTPOBUKYIIEH CHIIBI MHAYKIIUU
B KOHTYypE NpH M3MEHEHHWU IOTOKAa MAarHUTHOM WHAYKLWH, OXBAaThIBAEMOro KOHTypoM. Ecmm
KOHTYD SIBJII€TCSA 3aMKHYTBIM U IPOBOISIIINM, TO B HEM BO3HUKAET UHIYKIIMOHHBIH TOK. [IpaBuio,
onpenenstomee Hanpasienue C unayknuu, O6bu10 chopmynupoBano B 1833 1. JleHnuowm:
UHOYKYUOHHDILL MOK HANpAsiieH mak, 4mo cozoagaemoe um noje Npensamcmeyem Uu3MeHeHUur
MASHUMHO20 NOMOKA.

SIBneHue 21eKTPOMAarHUTHOM MHAYKLUU 3aKJII0YAeTCsA B BOSHUKHOBEHUHU JIEKTPUYECKOIO TOKA B
IPOBOJAIIEM KOHTYpE, KOTOPBIN MO0 MOKOUTCS B IEPEMEHHOM BO BPEMEHH MAarHUTHOM IIOJIE,
1100 ABMIKETCS B MOCTOSIHHOM MarHUTHOM I0JI€ TaKMM 00pa3oM, YTO YMCIIO JUHUNA MarHUTHOU
MHAYKIMH, TPOHU3BIBAIOIINX KOHTYp, MEeHsAeTcs. B HamieM ciydyae pazyMHee Obu1o Obl MEHSTH BO
BPEMEHU MAarHWTHOE TI0JIe, TaK KaK OHO CO3/[aeTCsl IBMXKYIIMMHUCS (CBOOOAHO) MarHUTOM.
CornacHo npaBuiy JleHra, BOZHUKAIOMNUKA B 3aMKHYTOM KOHTYpE HWHIYKIMOHHBIM TOK CBOMM
MarHuTHBIM II0JIEM MPOTHUBOAECUCTBYET TOMY H3MEHEHUIO MArHUTHOIO IOTOKA, KOTOPBIM OH
BbI3BaH. B 1aHHOM ciiyyae HaOM0aaTh 3TO Mbl MOXKEM IO OTKJIOHEHHUIO CTPEJIKU T'aJIbBaHOMETPA.

Xon paboTshl:

Omplt 1: ITonydyenne MHAYKIIMOHHOT'O TOKA IIPH ITOMOIIKM MarHuTa:

& Omerrer Sapages |  Omerrer Sapages 11

[TponabmtonaTh 1 OTBETUTH HAa BOMPOCHI:

Bo3HuKaeT 11 MHIYKIIMOHHBIN TOK, €CIIN:



a). Maruut HaxoAuTCs B KaTyIIke 03 IBHKCHUS,
0). MarHuT JABMOKETCS NapajuIebHO BUTKAM KaTYIIKH;
B). MarHuT 1BUKETCS NEPIEHANKYISIPHO BUTKAM KaTYIIKH.

CdopmynupoBath SBICHUE AIEKTPOMArHUTHON UHYKITUH.

OnglT 2: IIpoBepka npaswiia JIeHna.

< ~ 1208
SIEN

é

OOBACHUTH OIIBIT C AIIFOMUHHUEBLIM KOJBIIOM.

Cdopmynuposars npaBmiio JleHma.

OngiT 3: BUTOK ¢ 1aMIIOYKOH B NEPEMCHHOM MAariMTHOM ITOJIC.

O6T>5[CHI/ITB, IMMo4UeMy 3aropacTcs JIaMIIO4vKa.

/7%
|
Lo

CpenaTth BBIBOJ

KoHTpOabHBIE BOIIPOCHL:

1. ITpomoIKUTE PEIOKEHUE:

« B 3aMKHYTOM IIPOBOAHUKE BO3HUKACT I/IHI[YKIII/IOHHBIﬁ TOK TOI'Jla, KOraa OH OKa3bIBaCTCA B
obOnactu HeﬁCTBHﬂ e

 [IlpaBuno, onpexaenstoinee Hanpasinenue IC nnaykunu, 66110 CHOPMYTUPOBAHO .. ..

e IlpaBuno JleHua ¢opMynupyercs Tak: HHIYKIMOHHBIM TOK BCErla HMEET TakKoe
HaIlpaBJICHUE, IIPU KOTOPOM ...

o Enmaunen marautHOro rmoroka B CU sasisgercs ....
e 3akoH popmynupyercs Tak: J/IC UHAYKINY B 3aMKHYTOM KOHTYpE pPaBHa ....
e Maremarnueckas 3aluch 3aKOHA DJIEKTPOMAarHUTHOM UHAYKIMH. . ..

e BO3HMKHOBEHHE BHXPEBOIO IEKTPUYECKOIO IO B MPOBOASAIIEM KOHTYpE MpH
M3MEHEHUU CUJIBI TOKA B HEM 7K€ CAMOM Ha3bIBACTCH . ...

e Koaddunmenrom caMonHAyKIUH (WIIM MHyKTHUBHOCTbBIO) HA3bIBACTCH .. ..

2.3a 5 mc B coneHoune, coxepxkamieM 500 BUTKOB NPOBOAA, MarHUTHBI NMOTOK PaBHOMEPHO



yosiBaeT ¢ 7 MB6 10 3 MB6. Halinqute Benmunny 3J{C MHAYKITMN B COJICHOHUIE.

Kako#t Bemuumbbl DOJIC  caMOMHIyKIMM BO30YXKJAaeTcsi B OOMOTKE JJIEKTPOMarHuTa ¢
MHAYKTUBHOCTBIO 0,4 I'H mpu paBHOMEPHOM M3MEHEHUHU CUIIbI TOKA B Heil Ha 5 A 3a 0,02 c?

3.Haiinute UHAYKTUBHOCTH ITPOBOJHUKA, B KOTOPOM PaBHOMEPHOE U3MEHEHHE CUJIbI TOKAa Ha 2 A
B Teuenue 0,25 ¢ Bo30yxxnaer IIC camonnaykuuu 20 MB.

JlaboparopHoe 3ansitue Ne 9

«Onpeue.ﬂenne YCKOpEHUA CBOOOJIHOTO MaJACHUA IIPU IMIOMOIIU HUTHAHOI0 MAasATHHKA»

! !CJ'IBZ OIIpECACIUTb YCKOPECHUEC CBO60,Z[HOFO MMagcHus Ipyu IMMOMOIIY HUTAHOTI'O MasgTHHKA.

[IpeaBapurepHas MOATOTOBKA K JIA0OPATOPHOU padboTe:

Bormpocst:

1.Kakoit MagTHUK Ha3bIBAETCI HUTIHBIM?

2.Yro Takoe nepuoj, yactora KoneOaHus?

Yc0BUS BBITOJIHEHUS: BLITIOJTHECHUE pa6OTBI 2 yaca.

ObGecmieuenue Ha6ODaTODHOﬁ Da6OTLI: IapyuK Ha HUTH, IOTATHUB, J'IPIHeﬁKa, CCKYHIOMCED.

TeopeTnueckue cBEJICHUS:

Maremarndyeckuii MasiTHUK — 9TO MarepualibHasi TOUYKa, IOJBEIIEHHAasT Ha HEBECOMOWU U
HEPaCTsHDKUMOW HUTH, HAXOJAIIEHCS B TIOJIE TSDKECTH 3eMiiu. MareMarnyecKuil MasiTHUK — 3TO
WJeaTU3UpOBaHHAs MOJIE]b, MPABUIBHO ONMCHIBAIOIIAS pEAJbHbI MAasTHUK JUIIb [pU
OTpEe/ICTICHHBIX yCIOBUSIX. PeanbHbIl MasTHUK MOXHO CYMTaTh MareMaTWUYeCKUM, €CJIM JJIMHA
HUTH MHOTO OOJIbIIIe pa3MepOB MOABEIICHHOTO Ha HEH Tela, Macca HUTH HUYTOXKHA, Maya Io
CpPaBHEHHUIO C MacCcOd Tena, a JeopMalid HUTH HACTOJIBKO Majbl, YTO UMU BOOOIINE MOXXHO
npeHeopeyb.

[Tepuron cBOOOAHBIX KONEOAHNUN MATEMAaTHIECKOTO MasTHUKA
T=2n

HepI/IOI[ CBO6OI[HBIX KoJIeOaHUII MAaTEMaTHUYEeCKOr0 MasTHHKA HE 3aBHUCHUT OT €ro MacCChbl, a
OMpCACIIACTCA JIMIIb I[HHHOﬁ HUTU U YCKOPCHUCM CBO60)IHOFO nmaacHusd B TOM MCECTC, TIC
HaxoguTCsa MasiTHHK.

XoJ1 paboThl:

1.YcranoBuTh mrTaTuB Ha Kparo croia Illapuk 1oskeH BUCETh HA paCCTOSHUM 5-7 €M, OT IOJIa.
2.OTKJIOHUTH MasiTHHUK ¢ CTOpOHY Ha 10-15 cM 1, onyCTUB ero, AaTh eMy KoJIeOaThCsl.
3.IlogcunraTs yncao n koaedaHuil 3a Bpems t, paBHOe | MHH.

4.13MepuTh JUIMHY MassTHHKA.

5.BBectn pacuetHyio ¢dopmyiy, Moab3ysach (GopMyiol mepuoga KoileOaHUs MaTeMaTH4eCcKOro
MasTHHUKA:

T=,T=2n= g -?

6.BeranciuTh YCKOpPCHHC CBO60,[[H01"0 naaCHUs.



7.I10BTOPUTH OMBIT, U3BMEHUB JUIMHY MasiTHUKA. BBIYMCINTH yCKOpeHHE CBOOOJHOIO NajeHHUS.
8. Beruncinute cpesiHee 3HaueHUe yCKOPEHHs CBOOOAHOIO MaA€HUs 110 PE3YJIbTaTaM JBYX OIBITOB.
9.Pe3ynbTarhl H3MEpEeHUI U BEIYUCICHHU 3aHECTH B TaOIHILY:

10.Pacniucarp Bce OykBeHHBIE 0003HAYEHUS, KOTOPhIE OTMEUYCHBI B TAOJHIIE.

KoHTpOJIEHEIE BOIIPOCHL:

1./latiTe onpeneneHue KoaedaTeaIbHOTO ABHKCHHMS.
2.Kakue npeBpaiieHust YSHEPrUH MPOUCXOAUT IPU KOJIECOAHUIX MAaTEMaTHUECKOTO MasiTHUKA?

3.0npenenurte nMepruoa U 4acToTy KoJieOaHWM HUTSHOTO MasiTHUKA, €CIIM €ro JJIMHA HUTH 1,6M.

JlaGoparopHoe 3ansitue Ne 10
«OmnpenesieHue sKeCTKOCTH NPYKMHBI MPU OMOIIU NMPYKUHHOT0 MASTHUKA)

“eJ’ILZ OIMPEACIUTD JKECTKOCTD IMPYKUHBI ITPU IMMOMOIIHN NPYKUHHOTI'O MasgTHHKA.



[IpenBapurenpHas DOATOTOBKA K JaboparopHoil padbore:

Bomnpocsi:

1.Kakoil MasiTHUK Ha3bIBa€TCs NPY>KUHHbBIM?
2.YT0 Ha3BIBACTCS aMILUTMTY/IOH, IEPUOIOM, YaCTOTOM KoJleOaHus?
3. Ot 4ero 3aBHCHT MEePUOJT KOJICOAHU MTPYKUHHOTO MasiTHUKA?

Ycii0BUS BINOIHEHUS: BHIIIOJHEHUE pabOTHI 2 yaca.

Obecneuenue 1a60PaTOpHOM pabOThI: MPYKUHA, IITATUB, JIMHEHKA, CEKyHJIOMEP, HA0Op TPY30B.

TeopeTndecKne CBEACHUS:

[Tpy>XuHHBIN MasgTHHUK — 3TO Tpy3, KoneOmtomuiics Ha npyxkuHe. OH coBepIIaeT BO3BpPATHO-
HocTynarenpHoe JBWKCHHE. [Ipy)KMHHBIH MasTHUK MOMYMHSCTCS 3aKOHAM JIBIDKCHHSA, I10
KOTOPBIM MOKHO OIIPEJEIUTh MIEPHOJ €ro KoleOaHuid, 3Hasi Maccy Ipy3a U )KeCTKOCTh MPYKUHBI.
[epron xonedaHuii TPY)KUHHOTO MasiTHUKA MOYKET OBITh BBIYKCIICH 110 cIeayIome Gpopmyre:

T=2x , rne m — macca rpy3sa (xr), k — xx€ctkocts npyxunst (H/m )
XoJ1 paloTh:

1.Onpenenuts Maccy rpysa m.

2.YCTaHOBHTH MITATHB C MasITHUKOM Ha Kparo CTOJIA.

3.Pa3TsaHyTh NPYXHUHY U ,0ITyCTUB €€, 1aTh MaITHUKY KOJIe0aThCs.
4.TlopcuuTarh 4nciIo n KosebaHui 3a Bpems t, paBHOEe 1 MUH.

5.BBectn pacueTHyro (opMyiy, MONB3ysACh (GOPMYIION Mepuoja KoileOaHHUsS MPYKHHHOTO
Masatauka: T=, T=2n = k-?

6.BBIUNCIIUTB )KECTKOCTH MPY>KUHBI K.

7.110BTOPHTH OIIBIT, U3BMEHUB MACCHI TENA.

8.BbuncianTh cpeHee 3HaUE€HUE )KECTKOCTH MPYKUHBI IO PE3YIbTAaTaM JIByX OIBITOB.
9.Pe3ynbTaThl H3MEpeHUil U BEIYUCICHUH 3aHECTH B TaOIHILY:

10.Pacniucath Bce OykBeHHbIE 0003HAYEHUSI , KOTOPbIE OTMEUEHBI B TAONHIIE.

KoHTpOoabHBIE BOIIPOCHL:

1.Kakue npeBpailieHust 3JHEPTUH IPOUCXOIAT IPU KOJIEOAHUAX MPYKUHHOTO MasiTHUKA?

2.0mpenenuTe MepuoJ M YaCTOTY KOJICOAHH MPYKUHHOTO MasiTHUKA, €CIIHA KECTKOCTh MPYKUHBI
160H/Mm, a macca rpy3a 400r.

3.Ipy3 maccoit 0,2 kr, mojaBeUIeHHBIH Ha TNpyxkuHe, coBepmiaeT 30 konmeOanuil 3a 1 MuH.
Ornpenennre KECTKOCTh IPYKUHBL.

JlaGoparopHoe 3ansitue Ne 11

«Onpez[e.nelme nmoxka3arteJjs npejJoMIICHUsI CTEKJIA»



“CJ’IBZ OIMPCACIINTh IIOKA3aTCJib IPCIOMIICHUA CTCEKJIIA W CPAaBHUTH IIOJYUCHHOC 3HA4YCHHUE C
TaOJIUYHBIM 3HAUCHHEM.

[IpenBapurenbpHas NOATOTOBKA K 1a00paTtopHoOU padore:

Bomnpocsi:

1.Yro Ha3bIBaIOT OKA3aTEIEM MIPEIOMIIEHUS CPEIbI?
2.

VYci10BHS BBITOJTHEHHUS : pa60Ta BBITIOJIHSETCA 2 Jaca.

Obecrieuenne 1a00paTopHON PabOTHI: CTEKJISHHAS IJIACTUHA C ABYMsI OOKOBBIMHU

TeopeTnueckue CBEJIECHUS:

ITocme IMPOXOXKACHUA YCPE3 CTCKIMHHYIO INUIOCKOIMApalJICIbHYIO INNIACTHHKY JIy4d CBETa
CMCIIACTCA, OAHAKO €ro HAIpaBJICHUEC OCTACTCA MMPCIKHUM.

AHaJ'II/I3I/Ipy${ X0[ JIyda CBC€TA, MOXHO C IMOMOMIBIO I'€OMETPUYICCKUX HOCTpOGHI/Iﬁ OIIpCaACINTD
IMOKa3aTeCJib MPCIOMIICHUA CTEKIIA , TJIC - YI'OJI MaJACHUSA U - YTOJI IPEJIOMJICHUSA CBETOBOIO JIyda.

Xo paboThl:

e [lomoxuth Ha TUCT OyMaru MjIacTUHKY (JIMCT KapTOHA MOJ JUCTOM OyMaru), Npo4epTHTh
KapaH/JanoM Ha Oymare JTJMHUH BJIOJIb IPETOMIISIONINX I'paHei.

e C IMOMOIIBIO IBYX 6yJ'IaBOK BBIGpaTL HaIlpaBJICHUC MMAAAr0IICTO JIyda Ha OJIHY U3 rpaHeI71.

e PacnonoxuB I7a3a Ha YpPOBHE CTOJIa, BBIKOJIOTH 3 M 4 OyjaaBKM IO JPYTYIO CTOPOHY
TUTACTUHKH TaK, YTOOBI OCHOBAHUS BCEX YEThIpeX OyIaBOK Ka3alMCh PACIOI0KEHHBIMHU Ha



OJTHOU MPSIMOIA.

o HpOBeCTI/I KapaHaamoM JIy4d, Ha,[[aIOH_[I/Iﬁ Ha IUIACTHHKY, W IIPCIOMJIICHHBIC JIY4H,
BOCCTAHOBHUTD NCPHICHAUKYJIAP B TOUKC MMAACHUA JTy4a.

e OmnpenenuTs yroi NajeHus v MpeoMIICHUs JIyda Ha TPaHULIE pa3/ielia AByX Cpell.
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» 3HaveHus sin yrioB onpexaenute no tabmuue bpaguca:

<o =slnha =
<Q=sinop=
<Bi1=sinPi =

<Bz2=sin P2 =

¢ BrpruucnuTh moxkasareib IMPEIIOMIICHUS AJId CTCKJIA N1 U N2, UCIIOJIb3YA 3dKOH ITPCIIOMIICHUS

o OHpeI[CJ'II/ITB CpCAHCC 3HAYCHUC 1TOKA3aTCIIA ITPCIIOMIICHUA:

Hep = (ni+nz): 2

9.Cnenarp BBIBOIL.

KOHTpOIIbHEIE BOOPOCHI:

1.Yemy paBHa CKOPOCTH CBETA B CTEKJIE?

2.®du3ndeckuii CMBICT a0COIIOTHOTO U OTHOCHUTEILHOIO ITOKa3aTeei MMPEJIOMJICHUS CPEIbI.

3. JIy4 cBeTa mepexoauT U3 BOABI B CTEKJIO C MOKas3aTeseM npesnomieHus 1,7. OnpenennTts yroma
najeHus JIyda, eciu yron npesomienus pasen 28° . ITokasarens npeaomieHus Bofbl paseH 1,33.

JlaboparopHoe 3ansitue Ne 12

«OmnpenesieHue JJMHBI CBETOBOM BOJIHBI ¢ IOMOLIBLIO TU(PPAKIMOHHOH pelIeTKH



[{enb: onpeaenuTh AUHY CBETOBOM BOJHBI C TOMOIIBIO TU(PAKIIMOHHON PEIIETKU U CPABHUTD C
TaOMUYHBIMU 3HAUYCHUSIMU.

[IpenBapurenbHas NOATOTOBKA K 1a00paTtopHou padore:

Bomnpocsi:

1.Kakoe ycTpoiicTBO nMeeT Au(paKIHOHHAs pereTKa?
2.Kakoe siBieHue Ha3bIBaeTcs qudpakiueii?
3.IlpuBenure npumMepsl AUPPAKIUK B IPUPOJIE.

Ycii0BUS BBINOIHEHUS: BHIIIOJHEHUE pabOTHI 2 yaca.

ObecnieueHme 1a60pPaTOPHON paboThL: TUGPAKIIMOHHAS PEIIETKA Ha IMO/ICTABKE, CBEYA.

TeopeTndeckoe CBEACHHE:

Hugpakyus nipencrasisier coOo0il siBIEHUE OTKIOHEHUS CBETOBBIX Jy4ded OT MPSMOJIMHEHHOTO
pacnpoCTpaHeHUs MPU MPOXOKACHUU CBETOBBIX BOJIH BOJIM3M HEMPO3PAYHBIX MPEMATCTBUN U
PE3KUX HEOTHOPOAHOCTEH. ITO SBJICHHE CBONCTBEHHO BCSAKOMY BOJHOBOMY IPOLIECCY.

Hugppaxkyuonnaa pewemxa TPEACTaBISIET cOO0M NPaBWIBHO YepenyIOIIUECs MPO3pavyHble H
HENPO3payHbIe MOJOCHI, MONEPEYHbIE pa3MePbl KOTOPHIX CPABHUMBI C JJIUHOW CBETOBON BOJHHBI.
DTO CTEKJISIHHBIC TUIACTHHKH, HA KOTOPHIX HAHECEHBI MPHU TOMOIIM CIECIHAIBHOW MAaIIHHbBI
napasuieNibHbIe OJJMHAKOBBIC IITPUXH, PACTIONIOKEHHBIE HA CTPOTO OIMHAKOBBIX PACCTOSIHUSIX APYT
oT sipyra. Yucsao mTpuxoB JOBOAUT /10 HECKOJIIBKUX THICSY Ha 1 MM.

Onucanue yCTaHOBKM M MeTona u3MepeHud: B nannoil pabore ¢ momomibio audpakinoHHON
PEIIeTKH ONpPEeeIIIeTCs JIIMHA CBETOBBIX BOJH, M3JTyd4aeMbIX 00bIMHOM cBeud. [Ipubop cocrout
u3 JepeBsHHOro Opyca (1) mpsSAMOYroipHOTO CEYEHHs, HAa BEpPXHEW CTOPOHE KOTOPOTO

HaHECeHa IlIKaja ¢ MUJUIMMETPOBBIMHU JiefieHHsIMU. Ha G0KOBBIX cTOpOoHaxX OpycKa clienaHbl ma3bl.
K Ttopuy mnepenneit uactu Opycka mOpuKperjieHa paMka (5), B KOTOPYIO BKJIQJbIBACTCS
mudpakunonHas pemerka (nepuos 0.01mm). C apyroro koHIa Ha OpyCOK HaJeBaeTCsl MOJI3YHOK C
BEPTUKAJIbHBIM AKpaHoM (6), Janku KOTOpPOTro MOTYT MepeMeliarbes B na3zax opycka (1) mo Bceit
JuinHe. BepxHsis yacTh 5KpaHa OKpalleHa B YEepHBIH I[BET, a HAa HUKHEH HaxoauTces 1mkaia (7) ¢
MUJUTUMETPOBBIMH JieTIeHUsIMU. Hylb mIKanbl pacroyiokeH MOCPeAMHE dKpaHa, CAHTHUMETPOBbBIE
JIeNIeHHsI OTMEUEHBI MOPSAKOBBIMU IIM(paMu BIIPABO U BIEBO OT HyJs. Hax HyseBbIM JieieHueM B
9KpaHe CJENaHO HEOOJBIIOE MPSMOYTOJIbHOE OKHO (8), OKaHYHMBAIOMIEECS BIOJIb HYJIEBOTO
JIeNIeHus] IIKaibl npopes3bio (menpo). CBeya Ha IITATHBE yCTaHABIMBaeTcs 3a mikanoi (7), a
HaOJIoaTeNlb pacrojiaraeT a3 IMepei pPemeTKoM. XpyCTaluK Ivia3a sBIsSETCS JUH30H, B
(okambHON MIOCKOCTH KOTOpOH (Ha ceryarke) OyaeT HaOmonaTbes AMQpaKIUOHHAs KapTHUHA.
[Iy4ok cBeTra OT CBeuM MajgaeT HAa OKHO M Ienb (8), Aamplie JIy9d HUAYT MTPAKTHIECKU
napajieNIbHbIM IyYKOM, MTPOXOAST Yepe3 AU(PaKIIHOHHYIO PELICTKY.

Xoz paboTHI:

1.YcranoBUTH NOI3YHOK Mpubopa Ha pacctostHre 400 MM OT TU(PPAKLIMOHHONW PELIETKH.



2.Habmomast uepe3 aAudpakiMOHHYIO PEIIETKY, YCTAHOBUTh CBEUYy TaK, 4TO ObI OHA ObliIa BHUHA
YCpe3 Y3KYIO HICIIb B IIIUTKEC HA HYJICBOM ACJICHUHW UIKAJIbI.

3.ITo 06e cTopoHBI OT OKHA Ha YepHOM (DOHE HAOMIOAATh CIIEKTPHI 1-r0 U 2-T0 mopsiaKa.
4.0penenuB 1O MIKaJIe TPaHULBI KPACHOTO U (PUOJIETOBOTO CIEKTPOB 1-ro M 2-ro nopsjaka.
5.0mnpenenuTh JUIMHY CBETOBOU BOJHEI IO (hopMyIie: A =

6.I10BTOPHTH OTIBIT, yCTAaHOBHB MON3YHOK Ha paccTosiHre 500 MM OT MU PAKIMOHHON PEIIETKH.
7.BbruucinuTh cpeiHee 3HaY€HUE JUIMHBI KPAaCHOTO U (pMOJIETOBOTO LBETOB.

8.Pe3ynbrarel M3MEpEeHUi U BEIYUCICHHUH 3aHECTH B TaOIHILY:

I'panune! criekrpa
Kpachpiit @uoneToBblit

JlmHa CBETOBOM BOJIHBI

d, MM
S, MM

, MM

, MM

A Kp.

A ¢uon.

0,01
500

0,01
500



0,01
400

0,01
400

C,[[e.]'[aTB BBIBO/. (CpaBHI/ITL MOJIYYCHHBIC 3HAUCHUA C Ta6J'II/I‘lHBIM)

KOHTpOoIIbHEIE BOOPOCHI:

1.ITouemy mpu POXOXKIEHUH CBETA uepe3 TU(PaAKIIMOHHYIO PEHIETKY 00pa3yeTcs CIIeKTp?

2.I1pu momomm AudpakuuoHHOW pemieTku ¢ nepuogoM 0,02 MM monydeHo TudpakIMOHHOE
M300pakeHNe Ha PacCTOSHUH 3,6 CM OT IIEHTPAIBHOTO U HA paccTosHUM 1,8 M oT pemerku. Haiinu
T€ AJIMHY CBETOBO BOJIHBI.

JlaGoparopHoe 3ansitue Ne 13
«H3y4yenne unTeppepeHun U TUPpaKkuuu CBETA»
[{enb: 3KCTIEPUMEHTANIBHO U3YUYHTD SIBIIEHUE UHTepGEpPEHIINN U U] paKkLInu.

[TpeaBapurelbHAs MOATOTOBKA K JIA0OPATOPHOU padoTe:

Bonpocsr:

1.Yto Ha3pIiBaeTcs nHTEpPEepeHIINECH?



2.Yto Ha3wIBaeTCs nudpakiuen?

TeopeTndecKkne CBEACHUS:

Hnmepghepenyus céemosvix 601H — CIOXKEHHUE JBYX BOJH, BCIEIACTBUE KOTOPOrO HaOIIOIAeTCs
yCcTOWuMBasi BO BPEMEHU KapTHMHA YCWIEHHS WIM OciallIeHUs pe3ylbTHPYIOIMX CBETOBBIX
KoJe0aHMii B Pa3lMYHBIX TOYKAX MPOCTpPaHCTBA. Pe3ynmprar MHTEp(EpeHLHH 3aBUCHT OT yIiia
[aJIeHUs Ha IJICHKY, €€ TOJIIIMHBI U JJIMHBI BOJIHBL. YCHIIEHHE CBETa IMPOM30MIET B TOM ciydae,
€CJIM MPEJOMIISIONIAs OTCTAHET OT OTPA’KEHHOM Ha LIeJ0€ YUCII0 JUIMH BoaH. Eciin BTOopas BosHa
OTCTaHEeT OT IepBOHl Ha IOJOBHMHY AJMHY BOJIHBI WJIM Ha HEYETHOE YHUCIIO IOJYBOJH, TO
IIPOU30UIET

\ S — HCTO™IHHK CBeTa

ocJiabjieHHE CBETA.

Hughpakyus — crubanvie BOJIHaMHU KpaeB NPEnsATCTBUI. BenencTsue audpakinu CBeT OTKIOHAETCS
OT IPSMOJIMHEWHOTO PAacIpOCTpaHeHUs (HarpuMep, OM3HM KPaeB MPETSITCTBU ).

ObGecmieuenue Ha6ODaTODHOﬁ Da60TBII QJICKTPpUYCCKasd JIaMIla (OI[Ha Ha rpynr[y), JABC CTCKIISIHHBIC
IJIACTUHKH, CTCKIIsIHHaA pr61<a, MbUJIbBHAasA BOAA4, KOMIIAKT-AWCK, KaIllpOHOBAasA TKaHb,
I[I/I(l)paKI_II/IOHHaSI peUICTKa, TCMHAasA 6yMara C OTBCPCTUAMHU PA3TIUIHOTO JUaMETpa.

Xoz paboThI:

Onpir 1. C moMomiblo CTEKJISSHHOM TpyOKHM BBIIYHTE MBUIBHBIM My3bIpb UM BHHMMATEJIBHO
paccmotpute ero. Ilpu ocBemeHnn ero OesbIM CBETOM HaOmrofaiite oOpa3oBaHHE LBETHBIX
UHTEephEepeHIIMOHHBIX Kojel. [o Mepe yMmeHbIIeHHs TONIIUHBI IUIEHKH KOJblLlA, pacIIupssicCh,
NEPEMENIAOTCs BHU3.

OtBetbre Ha Bompochl: 1.IloueMy MBUIBHBIE TY3BIPU MMEIOT padykKHYI0 okpacky? 2. Kakyto
dbopmy umeroT paayskubie monocs? 3.IToueMy okpacka my3bIpsi BCE BpeMs MEHsIeTCs?

OnpiT 2. TmareapbHO TPOTPUTE JIBE CTEKISHHBIE TJIACTUHKH, CIOXKHTE BMECTE U COXMHUTE
nanbllaMu. M3-3a He wuaeanbHOCTH (QOPMBI  COMPHUKACAIOMIMXCS TMOBEPXHOCTEH MEXIy
MJIaCTUHKaMHU 0Opa3yloTCs TOHYAWIIME BO3AYIIHBIE MYCTOTHI, TPH OTPAXKEHUU CBETa OT
MOBEPXHOCTEH IUIACTHH, OOpa3yIOUIUX 3a30p, BO3HHUKAIOT SPKUE paayXHbIE TMOJIOCHl —
KOJIbIIEOOpa3HbIe WM HEMpaBUIbHON (opMbl. [Ipu U3MEeHEHNN CUITBI, COKUMAIOIIEH TIIIACTHHKH,
M3MEHSIOTCS PAcIoNIoKeHHEe U popMa MoJioc. 3apucyiiTe YBUICHHBIE BAMH KApTHHKHU.

OtBetbre Ha Bompockl: 1.IToueMy B MecTax CONMPHKOCHOBEHHS TUIACTHH HAONIONAIOTCS SIPKUE
paay>XHble KOJbIIEOOpa3Hble WU HempaBUiIbHON (opMmbl monockl? 2.IlodeMy ¢ uM3MeHeHHEM
Ha)XUMa U3MEHSIOTCS (hopMa B pacroyiokeHre HHTep(HEePEHITMOHHBIX TTOJI0C?

OnpiT 3. PaccMoTpuTe BHUMATENIbHO MO Pa3HbIMH YIVIaMH TOBEPXHOCTh KOMIIAKT-IHMCKa (Ha
KOTOPYIO TPOU3BOAUTCS 3amuch). Yto BBl HaOmonaere? OObsCHUTE HaOIIOTaeMble SIBJICHUS.
Onummre uHTEPPEPEHIIMOHHYIO KapTUHY.



Omnbit 4. [TocMOTpUTE CKBO3b KalPOHOBYIO TKaHb Ha HUTH ropsieit jammel. [loBopaurBas TkaHb
BOKPYT OCH, 100eiTeCh YeTKO! MU(PaKIIMOHHON KAPTHHBI B BUJE IBYX CKPEUICHHBIX O] TPSIMBIM
yIiioM TU(paKkIMOHHBIX MOJIOC. 3apucyiTe HaOMromaeMblil AU pakiiMOHHbIN KpecT. OObsCHUTE
HaOJII01aeMBbI€ SIBJICHUS.

OmnbiT 5. Ilponabmionarh CHEKTPHI, paccMarpuBas HCTOYHHMK CBeTa depe3 IU(PPaKIHOHHYIO
peueTKy. 3apucyiTe yBUACHHYIO BaMU KAPTUHKY.

Onpit 6. [TpoHabatonaTh COEKTPHI YEPE3 OTBEPCTUE PA3HOIO AMAMETPA, pacCMaTpuBas HCTOYHUK
cBeTa. OObsICHUTE HAOMIOAEMBbIE SIBICHHSL.

Crenarb BBIBOJ. YKQXKUTE, B KaKUX W3 MPOJCIAHHBIX BaMHU OIBITOB HAOIIONATIOCH SIBICHUE
uHTepdepeHy, a B kakux audpakuuu. Jlaiite onpenenenue: uHTephepeHINn U Tudpakiuuu
CBETa.

KoHTpoabHEIE BOIIPOCHL:

1.Ecimm Ha6J'IIOI[aTB Ha TOHKHX IIJICHKaXx I/IHTep(bepeHLII/IIO CBC€Ta HCCKOJIbKO MHUHYT, TO MOXHO
3aMCHHUTDb U3MCHCHHUEC OUCPTAHUA IBETHBIX I1OJIOC. HO‘-ICMy

2.HpOI/ICXOI[I/IT JIN I/IHTepq)epeHL[I/IH CBCTAa IIPU HAJIOKCHUU CBCTOBLIX ITYYKOB, HCTOYHUKAMU
KOTOPBIX ABJISAFOTCA:

a) JIBa MPOXKEKTOPa;

0) 3Be3/1bI;

B) OTpPa)KEHHBIN OT JIBYX 3€pKaJl CBET, MAYIIUNA OT OJIHOM 3nekTpuyeckoi gammbl? [Touemy?
3.Ilouemy nepiaMyTpOBBIE ITyTOBUIIBI IPUOOPETAIOT PaLy’KHYIO OKPACKY, 8 OOBIKHOBEHHbIE HET?

4.IloueMy Ha ombITe JieT4ye HaOMOAaTh AU(PaAKINIO 3BYKa, YeM cBeTa?

Jlaboparopunas pabora Ne 14

«Haﬁ.mozlem/le CILIONIHOTO M JIMHEHYATOro CIICKTPOB»

[lenp: ¢ MOMOIIBI0 HEOOXOMUMOTO 000PYIOBaHUS HAOMIONATH (IKCIIEPUMEHTAIBHO) CIUIOITHON
CIIEKTDP, HEOHOBBIH, T'€JIMEBBIN WIN BOJAOPOIHBIN.

[IpeaBapureibHas MOATOTOBKA K JIA0OPATOPHOU paboTe:

Bomnpocst:

1.Yto Takoe cektp?

2.Ilepeuncnure TUNBI CHEKTPOB U3ITyYECHHUS.

3. UTo Ha3bIBAETCS CIIEKTPAIbHBIM aHAJIU30M?
YcnoBus BBIOJIHEHMS: BBITIOIHEHHE pa0oThl 2 yaca.

ObecneueHune 1ab0paTopHOil pabOThI: CHEKTpajbHble TPYOKH C BOAOPOIAOM, HEOHOM, TEIIUEM;
NPOEKIIMOHHBIN armapar; CTeKISIHHAS TIACTUHKA CO CKOIIIEHHBIMU I'PAHAMHU

TeopeTndeckre CBEACHUS Cnekmp INNEKMPOMACHUNHO20 U3TYHYeHUA, YITIOPAAOUCHHAA 110 JJIMHAM
COBOKYIMIHOCTHL MOHOXPOMATHUYCCKHUX BOJIH, Ha KOTOPYIO pa3jaracrcsa CBET HWIAX HWHOC
SJICKTPOMAroHuTHOC N3TYUYCHHUC.



Ecnu B ciekTpe npencTaBiieHbl BOJIHBI BCEX UIMH, TO TAKOH CIIEKTP Ha3bIBAIOT HenpepbleHbIM UlU
CNAOWHBIM. DTO CIUIOIIHAS pa3HOLIBETHAS M0JI0ca, €3 pa3pbIBOB U MPOMEKYTKOB. CHieKTpanbHas
IUIOTHOCTh MHTEHCUBHOCTH W3JIY4YEeHHs, pa3MyHO Juld pasHelx Ten. Ecim Temneparypa
YBEJIMUYUBAETCS, TO CHEKTPaJIbHAs IUIOTHOCTh M3IYUYEHHUS! NEPEMEUIAeTCs] B KOPOTKOBOJIHOBYIO
00J1aCTh CHEKTpa.

Henpepuvignvie (cniownvie) cnekmpbi, IAOT Tella, HAXONAIIMECS B TBEPIAOM MU SKUIKOM
COCTOSIHMM, a TaK)K€ CHJIBHO C)KaTble ra3bl M BBICOKOTEMIIEpaTypHas IjazMa. B cruiomzom
CIEKTpE IMPOSBIAIOTCA HE TOJIBKO CBOMCTBA M3IyYaroOIMX aTOMOB, HO TaKXe B3aUMOACHCTBUS
aTOMOB JIpYT C IPYTOM.

L[BeTHBIE JMHUU pPa3HOW SIPKOCTH, pa3JClICHHbIE TEMHBIMU HIMPOKUMHU MPOMEXKYTKaMHU,
NPEACTABISIIOT COOOM uHeluamyle CneKmpbi.

[TosiBeHue TMHEHYATOro CIieKTpa TOBOPUT O TOM, YTO BEIIECTBO M3IY4YaeT CBET TOJBKO OJHHUX
uiH BosiH. CHIeKTphl JMHEWYaThle NAIOT BEIIeCTBA B Ta3000pa3HOM aTOMapHOM COCTOSHHH.
Habmronator nuHeivarbie COEKTPhl C MOMOIIBIO CIIEKTPOCKOIIA, UCIIONIB3Ysl CBEUCHHE T'a30BOTO
paspsina B TpyOKe, 3alI0JTHEHHOW T'a30M MJIM CBEYEHUE MapOB BEIIECTBA B IIAMEHU TOPEIKH.

Xo paboThL:

1. PacnionoxuTh CTEKISIHHYIO IUIACTUHKY FOPU30HTAJIbHO Iepes rmazamu. HaOmonatk cBeiiyro
BEPTHUKAJIBHYIO IOJIOCKY Ha YKPaHe - N300pakeHNe pa3IBIKHOMN LIETIH IIPOEKIIMOHHOTO aInapara.

2. Breigenuth OCHOBHBIE I[BETa IMOJIYYCHHOI'O CIUIOIIHOTO CIICKTpA. BapI/ICOBaTB Hn 3anmucaTrb B
H&6JIIOI{21€MOI>1 IOCJICA0OBATCIbHOCTH.

3. HabGnronate nuHeHyaTbie CIEKTPHI Yepe3 CTEKIISTHHYIO IUIACTUHKY, pacCMaTpUBasi CBETSIIIUECS
TPYOKHU:

e Tenuii -
e HeoH -
e Bonopon -

4. BelienuTh OCHOBHBIEC I[BE€TA JIMHEMUYATOTO CIIEKTpa, 3apUCOBATh U 3amucarh B HaOIIOZaeMoi
MOCJEe10BaTEIbHOCTH.

5. Caenarpb BBIBOLL.

KoHTpOabHBIE BOIIPOCHL:

1. Kakoil cnexTp Ha3bIBaeTCs CILIOIIHBIM? B KakoM COCTOSSHMM BEILECTBA JAIOT CIUIOIIHBIE
CHEKTpPbI?

2. Kakue cieKTpbl Ha3bpIBalOTCA JIMHEWUAThIMU? B KakoM COCTOSIHMM BEIIECTBA AAIOT JIMHEWUYaThIE
CHEKTpPbI?

3. B KakoM COCTOSIHMM BEUIECTBA JAET MOJIOCAThIE CIEKTPHI?

4. Kakoii crieKTp Ha3bIBAETCS CHEKTPOM IOIJIOIIECHHUS ?

5. B ueM cocTONUT MIaBHOE CBOKMCTBO JIMHENYATHIX CIIEKTPOB?

6. OnuirTe NpUMEHEHNE CIEKTPATIbHOTO aHaJIN3a B TEXHUKE, B aCTPOHOMUHU.

7. Kakoro Tuma CIICKTp - JIMHENYaThIM WM CIIOIIHOMN 6y,HeT MOJIYYCH OT IIJIAaMCHU CBCYUU; TINIaMCHHA
KOCTpa; HUTH DJICKTPOJIAMIIbI; HEOHOBOH JIaMIIbI; CITMpain BHGKTpOHHI/ITLI?



JlaGoparopHoe 3ansitue Ne 15
«HMcenienoBanne TPEKOB 3apsizKeHHBIX YACTHIL 110 TOTOBBLIM (poTorpadgusim»
[{esib: M3yyeHHE TPEKOB 3apsHKEHHBIX YaCTHI] 10 TOTOBBIM (oTorpadusm.

[IpenBapuTenabrHas IOATOTOBKA K Ha6ODaTODHOﬁ pa60Te:

Bomnpocsi:

1.YTo Ha3biBaeTCs TpeKoM?

2.Y10 MOXKHO CKa3aTh O YaCTHUIIE IO BUY TpeKka B kamepe Bunbcona?

VYcI10BHS BBITOJHEHHS : BEITIOJTHEHHE pa6OTBI 2 gaca.

Oobecmieuenue gaboparopHoi paboThl: oTorpadust TPEKOB, KaJIbKa, INHEHKA.

TeopeTndecKkne CBEACHUS:

[Tpu momomu kamepsl Bunbcona Habmonaot u Gotorpadupyror mpeku (Ciaenbl) IBUKYIIUXCS
3apsHDKEHHBIX YacTHIl. TpPEK YacTUIBI MPENCTaBIsSET COOOM HENOYKYy W3 MHUKPOCKOIHYECKUX
Karesiek BOJIbI WM CIIMPTa, 00pa30BaBIINXCS B pe3yJabTaTe KOH/ICHCAIIUU MIEPECHIIICHHBIX MTapOB
ATUX KMJKOCTeW Ha MoHaX. MoHbI ke 00pa3yloTcs B pe3ysbTare B3aUMOJAECUCTBUS 3apsyKeHHON
YaCTHUILIBI C aTOMaMH U MOJIEKYJIaMH TapOB M ra30B, HAXOAAIIUXCS B KaMepe.

HpI/I B3aHMOI[CﬁCTBPIPI JaCcTUObI C J3JICKTPOHOM aTOMa J3JICKTPOH IIOJIYy4YacT HMMIIYJIBC, IIPAMO
HPOMOPIMOHATIBHBIN 3apsay YaCTHIIBI U 0OPAaTHO MPOMOPIHOHAIBHBIA CKOPOCTH YacTHIIbL. [Ipu
HEKOTOPO# J0CTaTOYHO OOJIBIION BEIUYMHE HMIIYJIbCA DJIEKTPOH OTPHIBACTCA OT aroMa Hu
MOCJIEAHNI TpeBpaIiaeTcs B noH. Ha KakI0i eauHUIle MyTH YacTUIBI 00pa3yeTcst TeM OoJIblie
HOHOB (a, CJIeZI0BATeIbHO, M KalleJIeK JKUAKOCTH ), YeM OOJIbIIIE 3apsijl YaCTUIIbI U YeM MEHBIIIC e
ckopocTh. OTCIOa CIEAYIOT BBIBOJBI, KOTOPhIE HEOOXOAMMO 3HATh, YTOOBI YMETh «IIPOYECCTHY
dotorpaduio TPEKOB YACTHII;

e IIpH MPOYMX PABHBIX YCIOBUAX TPEK TOJIIIIE Y TOM YAaCTHUIIBI, KOTOpas 001asaeT OOJbIIUM
3apsaoM. Hampumep, npu OAMHAKOBBIX CKOPOCTAX TPEK -YaCTHUIbl TOJIIE, YEM TpPEK
IIPOTOHA.

¢ CCJIM YacCcTullbl UMCIOT OAWHAKOBBIC 3apsdalibl, TO TPCK TOJJIIC Y TOM YaCTHULIbI, KOTOpPAA
JABHKCTCA MCIJICHHEC. OTCIOI[a O4YCBU/IHO, UTO K KOHIY ABHXKCHUA TPCK HAaCTULBI TOJIIIC,
4YCeM B Hadalie, T.K. CKOpPOCTb YaCTHUIbl YMCHBIIACTCA BCJICACTBHUC IIOTCPU SHECPIrUHU HaA
HOHU3AIUIO aTOMOB CPEC/IbI.

e JUIA KaXXJIOM 4YacTULbI CYIIECTBYET HEKOTOPOE XapaKTEpHOE pacCTOsIHUE, Korjga ee
MOHM3UpYIOLIee JIEHCTBUE OOPHIBAETCS. DTO PACCTOSIHUE HA3bIBAIOT POOETOM YaCTHUIIBI.
OdeBHIHO, MPOOET YACTUIIBI 3aBUCUT OT €€ SHEPTUU U IIOTHOCTH CPE/bI.

Ecimu KaMepa Bunncona IMoOMENII€Ha B MarouTHOC I10JIC, TO HAa JABUKYIIHNECCA B Hel 3apPsSIKCHHBIC
JaCTUIIbI ﬂeﬁCTByeT cujia JIopeHua, KOTOpas paBHa (,Z[.HSI CjIydas, Koraa CKOpOCTb YaCTHUIIbL
NEPNCHAUKYIIAPHA MAarHUTHBIM J'II/IHI/ISIM)i , TAC€ — 3apsaa 4aCTHULbI; — CKOPOCTb, — MAarHuTHasd
WHIAYKIOUWA.

[TpaBuiio neBoii pyku MoKa3bIBaeT, yTo cuiia JlopeHa HanpaBieHa MePHeHIuKYIIPHO CKOPOCTH
YaCcTHIIBI U, CIIEOBATENIbHO, SBISETCS IIEHTPOCTPEMUTENBHON CUJION: , TA€ — Macca YaCcTULbl; —
panuyc KpuBHU3HBI ee Tpeka. OTcroia moayJyaeMm: .

W3 momyyeHHBIX (OPMYII MOXKHO C/AENaTh BBIBOJbI, KOTOPbIE HEOOXOIMMO TOKE HCIIOJIb30BATh
Juis aHanu3a Gororpaduil TPEKOB YACTHIL:

- Pa/:[Hyc KPHUBU3HBI TPECKA 3aBUCUT OT MACChl, CKOPOCTH U 3apsaaa 4aCTHUIIbI. Pazmyc TEM MCHBIIIC
(T.C. KpHUBHU3HA TPCKa 60.1'[]:]].[6), 49eM MCHBIIC MacCa U CKOPOCTb YaCTHULIBI K1 YEM OoJIblIIe €€ 3apsan.



W3 cooTHOUIEHUS] MEX1y dHEpPruel YacTHIlbl U KPUBU3HOM €€ TpeKa BUIHO, YTO OTKJIOHEHHE OT
MPSIMOJTMHEMHOTO IBHKEHUS OOJIBIIE B TOM CTy4ae, KOTIa SHEPTHUsl YaCTUIBI MEHBIIIE.

- Tak Kak CKOpOCTh YaCTHUIIBI K KOHI[y MpOoOera yMEHBIIACTCs, TO YMEHBIIACTC U PaInycC
KpUBU3HBI Tpeka. [lo wm3MeHeHMIO paauyca KPUBU3HBI MOXKHO OINPEICIUTh HaIpaBICHUE
JIBUOKEHUS YaCTHUILIbL: HAYaJlI0 €€ JBHXKCHUS TaM, 7€ KpUBU3HA TpeKa MeHbIE. M3mepuB paaunyc
KpPUBU3HBI TpPEKa W 3HAasg HEKOTOPbIE NPYyTHE€ BEIUYUHBI, MOXKXHO BBIUHUCIHUTH JJISI YaCTHIIbI
OTHOILIEHUE €€ 3apsia K macce (yIeNbHBIM 3apsl): - 3TO OTHOIICHUE SIBJISETCS Ba)KHEUIIEH
XapaKTEPUCTUKON YaCTHIIBI M TIO3BOJISIET «MACHTU(PHUIIMPOBATEY» YaCTHILY, T.€. OTOXKICCTBUTD €€ C
W3BECTHOM YacTHUIICH

ViienbHbIE 3aps bl HeKOTOPBIX YacTHIL: 3MeKTpoH 1, 76:10' Ki/kr,

anbda-uactuna 0,5'10% Kn/kr.

XoJ1 paboThI:

1.0OmnpenenuTh HarpaBlieHUE ABMKYIIUXCS YACTHII, CPABHUBAS PAIIYChl KPUBHU3HBI.

2. OnpenenuTh HaNpaBiIeHHE BEKTOpAa MAarHUTHOM MHAYKLUUU IO IPaBUIy JIEBOM PYKH, €CIU
yactuua | — nporToH.

3. 3Has, yto 1 yacTMUa — IPOTOH, ONPEACNIUTh PAAUyC KPUBU3HBI 1 M 2 YacTHUIbl B Hauyaje
JIBUXKEeHHS (TTpoOera).

4. BeI4MCINTE YAEIbHbIH 3aps 2 4acTHIEL 10 hopMyIe:
e Z1 - 3apsij IpoToHa, pasHblii 1,6° 1017 K,

m; - Macca npoToHa, pasHas 1,6' 1027k,

I'1 - PaJNyC KPUBU3HBI JBMKEHUS TIEPBO YACTUIIBI,

12 - PaMyC KPHUBU3HBI JBHKEHUS BTOPOH YaCTHIIbL.

5.0mnpenenuTs Mo yenbHOMY 3apsy BTOPYIO YaCTHILY.

KOHTpOoIIbHEIE BOOPOCHI:

1.Yto Takoe npoTOH, HEUTPOH U UX CUMBOJIBI?
2.Yro Takoe a,fB,y — JIy4u U UX CUMBOJIbI?

3. Pemuthb ynpaxkneHus: cOopHUK 3a1a4 1o ¢pusuke A.IT.PpiMkeBnulNe1247,1248, 1654

MunucrepcTBo 0oOpa3oBanust U Hayku Pecry6nuku Jlarectan



IocymapcTBeHHOE OrOKETHOE MTpohecCHOoHabHOE 00pazoBarebHOe yupexkaenue PJI

Kusnsipckuii mpoheccuoHaIbHO — MEeAaroruIeCKuil KOJUIEIK

Yr1Bepxaaro

3amMecTuTenb qupekropa no YP
I'bIIOY P KIIIK
E.H. lllenkoBa

oT 20 L.

KoMmiekT
KOHTPOJIbHO- u3MepuTebHbIe MaTepuasbl (KUM)
JJIS1 IPOBE/IeHNsI TEKYIIero KOHTPOJIs
10 Y4eOHO# AUCHUILINHE

OV n 09. Duzuka

OCHOBHOM TpodeccuoHanbHOW 00pa30BaTeIbHON IPOrPaMMBI

I10 CIICIHMAJIbHOCTH

09.02.07 UudopManimoHHBLIE CHCTEMbI H MPOrPAMMHUPOBAHHUE

Bxozsmiei B coctaB YI'C 09.00.00 MudopMaTHKa U BLIYHCJINTEILHAS TEXHUKA

KBanuduxkanus BeimyckHuka: IIporpaMmuct

2022 r.

KoMIIekT KOHTPOJIBHO-M3MEPUTEIHHOTO MaTepraia pa3paboTan Ha OcCHOBe DeneparbHOro



rOCYIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTAHAAPTa CPEAHETO MPOPECCHOHABHOTO 00pa30BaHus
110 CENUAIBLHOCTH NPOoGMILHON ToarotoBku MO crieruanbHocTH _09.02.07
I/IHd)OpMaHI/IOHHBIe CHUCTCMBI U IMTPOIrpaMMHUPOBAHUC , BXOI[HH_Ieﬁ B coctas YI'C

09.00.00 MadbopmaTrka 1 BEIYUCIUTEILHAS TEXHUKA.

KBaJII/Id)I/IKaHI/IH BBIITYCKHHKA. IIPOIrpaMMHCT

Pa3paborunk:
Hunsman6eroBa A.b, npenonasarens ['BITOY P KIITIK

Paccmorpeno u ono6peno IIK oOmreobpazoBaTeabHbIX JUCITUTIINH

[Iporokomn Ne oT 20 L.

[Mpencenarens LK Awmuaera NL.A. /
(®UO) (moamucek)

Kuznsp,

2022

METOAUYECKHUE YKA3ZAHUSA



nst ctynentoB I'BITOY PJI KIITIK mo BIMOTHEHUIO MPAKTUYECKUX padoT
1o y4eOHOM TUCIUILINHE
OY] n. 09 ®U3UKA

OCHOBHO# NpodecCHOHATEHON 00pa30BaTe/IbHON MPOrpaMMbl CPEIHEro MPOheCCHOHATBHOTO
00pa30BaHMsI 10 CICIUATBLHOCTH

09.02.07 UadbopMaiMoHHbIE CUCTEMBI 1 IPOTPAMMUPOBAHUE

Bxomse B coctas YI'C 09.00.00 Madopmarrka v BEIYUCIATENbHAS TEXHUKA

KBanu¢ukanusa Beimycknuka: IIporpammmct

Kuzmap, 2022

Mertoauueckue ykazaHUs MO BBIMOJHEHHIO MPAKTUYECKUX paboT pa3paboTaHbl AJS CTYIEHTOB
I'BIIOY P KIIIK nHa ocHoBe TtpeboBanuit @®I'OC cpeanero oodmero obpa3oBaHus,



NPEIbABISIEMBIX K CTPYKTYpE, COACPKAHHUIO U PE3yJlbTaTaM OCBOCHHUS y4eOHOM NHCUUIIIMHBI
OU3UKA, B cooTBeTcTBUH ¢ PexoMeHanMsIMK 110 OPTaHU3AIMH MOyYEeHUSI CPETHET0 OOIIEero
o0Opa3oBaHUsl B Mpeziesiax OCBOEHUSI 00pa30BaTeIbHBIX MPOTrPaMM CPEAHETO MpodeccuoHaIbHOro
oOpa3oBaHusi Ha 0a3e OCHOBHOTO OOIIEro oO0pa3oBaHMS C y4eTOM TpeOoBaHHH (enepantbHbBIX
roCyAapCTBEHHBIX 00pa30BaTeNbHBIX CTAHIAPTOB U MOTy4YaeMon MpodeCcCuu Uilu CrielualbHOCTH
cpeaHero mnpodeccuoHaIbHOrO o0pa3zoBaHusi (muchMoO JlemaprameHTa ToCylapCTBEHHOU
MOJINTUKH B cepe moAroroBku padounx kajapos u JII1O Muno6prayku Poccuu ot 17.03.2015 Ne
06-259).

MeToanueckne yKa3zaHUs 10 BBITIOJHEHHUIO MPAKTUYECKUX PabOT aJipeCOBAHbBI CTYJACHTaM OYHOMN
dbopMbI 00yUeHHUS.

Paccmotpeno u omobpeno Ha 3acemanuu [TLK
00111e00pa30BaTEIbHbBIX TUCIUTIIIUH

[Iporokon Ne « » 2022 r

Opranusanusi-pa3padoTymk:
[ocymapcTBeHHOE OrOMKETHOE TTpOodheccHOHAIBHOE 00pa3oBarebHOe yupekaeHue PJI

Kuzasipcknii npoeccuoHaIbHO — NMeIAroru4ecKuii KoJlIemnxK

PaspaboTuuku:

Junsman6eroBa Apyxan balitemupoBHa — npenoaaBarens 1 KK KIITIK, I'BITOY PJI
KIITIK

CONIEP)KAHUE



1 TIOACHUTEJIbHA 3AITNCKA

2 TIEPEYEHD ITPAKTUYECKUX 3AHATUN

3 NOPAJOK BBITIOJIHEHUA ITPAKTUYECKUX PABOT:
IIpakTuyeckoe 3ansaTue Nel «/3yueHne BUJI0B MEXaHUYECKOTO IBUKEHUS
IpakTnueckoe 3ansitue Ne2 «M3yuenue 3akoHoB HeroToHa)
IIpakTnyeckoe 3ansaTue Ne 3 «/3ydyeHue cui B Ipupoae»

IIpakTyeckue 3ansaTus Ne 4 «I3ydeHue 3ak0Ha COXpaHEHMsI UMITYJIbCA U 3aKOHA COXPAHEHUS
MEXAHUYECKOU SHEPTUID)

IIpakTnyeckoe 3aunsitue Ne 5 «Pacuer TpaekTopuM aBTOMOOWIISA, JBHXKYILEroCs IO
3aKpyIJICHHOMY Y4YacTKY»

IIpakTyeckoe 3ansitue Ne 6«l3ydyeHue CBA3M MEXIy JaBICHUEM U CPEIHEN KMHETUYECKOU
SHEpruei»

IIpakTnyeckoe 3ansaTue Ne 7«OnpeneneHne Maccel BO3AyXa B y4eOHOM KaOMHETE»
IIpakTueckoe 3anaTue Ne 8«Peenue 3a1a4 ¢ UCIOIb30BAHUEM ra30BBIX 3aKOHOB)»
IIpakTnueckoe 3ansiTue Ne9 «3MepeHne BIaXHOCTH BO3yXa B KaOUHETe»

HpaKTuquRoe 3anaTue Ne 10«Pemenue 3aa4y C HCIIOJIb30BAHUCM TIICPBOTO 3aKOHA
TCPMOJUHAMUKN

[IpakTuyeckoe 3ausitue Ne 11«VccnenoBanue 3MEKTPUUYECKUX IENEH C pa3IMYHBIMUA TUIIAMU
COCIMHEHU I KOHJIEHCATOPOBY

IIpakTuyeckoe 3ansitue Ne 12«lccnenoBanue dIIEKTPUUSCKUX TIETICH TIPH MTOCIIEI0BATEILHOM,
napajuieIbHOM M CMEIIAHHOM COCIMHEHUSI TIPOBOTHUKOBY

IIpakTuyeckoe 3ansaTue Ne 13 «Pemenue 3a1au ¢ ucnonb3oBanrem 3akoHa dapanes»
IIpakTuyeckoe 3ansitue Ne 14 «Pemenne 3agau»

IIpakTuueckoe 3ansaTue Ne 15 «ccnenoBanne MEXaHMYECKUX BOJIH
IpakTuyeckne 3ansaTusa Ne 16«Pemenue 3agau»

IIpakTnyeckue 3ansaTus Ne 17 «3zyuenue aeiictust TpaHchopmaropar
IpakTuyeckoe 3ansaTue Ne 18 «Pemenue 3agau»

IIpakTnueckoe 3ansiTue Ne 19«Onpenenenne GOKyCHBIX PACCTOSHUM TOHKMX COOMparoImux U
paccenBaroIMUX JIUH3

IIpakTuyeckoe 3ansiTue Ne 20 «13yuenne nucriepcum cBera»

IIpakTnyeckoe 3ansaTue Ne 21«3ydyeHne CBOMCTB 2IEKTPOMAarHUTHBIX U3JTy4YEHUN»
IIpakTuyeckoe 3ansaTue Ne 22«Pemenue 3a1a4 ¢ UCTOIB30BaHUEeM ypaBHEHUS (poTodPderTar
IIpakTuyeckoe 3ansitue Ne 23 «Pemenne 3agau»

IIpakTyeckoe 3anaTue Ne 24«Pemnenne 3a1a4 Ha ONPEETICHUE YHEPTUS CBSI3U aTOMHBIX sIIEp»

IIpakTnyeckoe 3aHATHE Ne 25 «HccnenoBanue 3aKOHOB pPaarOaKTUBHOTO
pacnaga»I IOAICHUTEJIBHAA 3AITNCKA

Jucuunnuna ®usnka sBiasercs NpopuibHON yueOHOM NUCHMITIMHON 00111e00pa3oBaTeIbHOTO



uKia. B mpodunbHyio cocTaBnsIoONIyIo BXOAUT Mpo(hecCHOHAIBHO HAIIPABIEHHOE CONIepKAaHUE,
HeoOxomumoe uis  (opMupoBaHus y oOywaromuxcsi npodeccHoHanbHbIX yMmeHuil. Takoit
cocrapmsomeii aus OINOIT CIIO KBanmudukamuss — BBIMTYCKHUKA: NPOrPAMMUCT,
OTHOCsIIElCA K TEXHUIECKOMY IPO(UITIO, SIBISETCS pa3zien « DIEKTPOIUHAMUKA.

B cooTBeTcTBUY C y4eOHBIM IJIAaHOM Ha U3y4eHue yueOHoi nucuuruimabl « DU3UKA» orBoguTcs
214 ygac, B ToM uncie 84 yaca — Ha MPAKTUYECKUE 3aHATHSL.

Brmonnenue CTyACHTaMu Sa,I[aHI/Ifl Ha MPAKTHYCCKUX 3aHATHUAX HAIIPABJICHO HaA:

- 0606H.[€HI/I€, CHUCTCMATU3al 11O, er'IY6J'ICHI/Ie, 3aKpPCIIJICHUEC ITOJIYUYCHHBIX TCOPETUUCCKUX 3HAHWI
10 KOHKPCTHBIM TCMaM y‘IC6HOI>i JUCIHHMITIIMHDBI,

- opmupoBaHHE OOIIMX KOMIIETEHITU;
- (hopmupoBanme 11eMEHTOB MPO(PECCHOHATHHBIX KOMIICTCHIIUH.

[enbto MpakTUUECKUX 3aHATHUI sBIsSETCS (POPMUPOBAHNE YMEHUIN HEOOXOUMBIX B MOCIIEAYIOLIEH
yueOHOI U mpodecCHOHABHON AEATEIbHOCTH.

[IpakTruueckue 3aHATHS IPOBOAUTCS B yueOHOM KaOuHeTe « DU3HKay.
IIpakTyeckoe 3aHATHE BKIIFOUAET CIECAYIOLINE CTPYKTYPHBIE DJIEMEHTHI:
* UHCTPYKTaX, IPOBOJUMBII MpEroaaBaTesieM,
* CaMOCTOATEJIbHAS 1EATEIBHOCTD CTYICHTA,
e aHaNU3 U OLICHKA BHITIOJHEHHBIX PaboT.

BrinonHeHuio 3ajaHuil Ha NPAKTUYECKHUX 3aHATHUSAX IPEAIIESCTBYET JIOMAIIHSSA IOATOTOBKA C
UCIIOJI30BaHUEM COOTBETCTBYIOLIECH JTUTEPaTyphl (YUCOHUKH, JIEKLIMU, METOANYECKHE TOCOOUS 1
yKa3aHus U Jp.) U NPOBEPKa 3HAHUI CTYIEHTOB KaK KpUTEPUN MX TEOPETUYECKONH TOTOBHOCTHU K
BBIIIOJIHEHUIO 3aJJaHUS.

KoHTposb 1 OLIEHKa pe3yabTaToOB BBINOJIHEHUS CTYyACHTaMU 3a/laHui Ha IPAKTUYECKUX 3aHATUAX
HalpaBiI€Hbl Ha TPOBEPKY OCBOCHHS YMEHUH, OIpeneléHHbIX MpOorpaMMoil y4ueOHOM
JUCLUTIIIUHBI.

I[J'ISI KOHTPOJIA W OLCHKWU PE3YJILTATOB BBINMOJIHCHUA CTYACHTaAMU 3aZ[aHI/II\/’I Ha MOPAKTHUCCKUX
3aHATUAX HCIIOJIB3YIOTCA TaKUC (1)0pr1 U MCTOAbI KOHTPOJIA, KakK Ha6J'IIO)IeHI/Ie 3a pa60T01?1
CTYACHTaMH, aHalIu3 pPE3yJIbTaTOB Ha6J'IIOI[€HI/I${, OII€HKa OT4YECTOB, OICHKAa BBIIIOJIHCHUA
WHIAUBUYAJIBbHBIX 33.IlaHI/II71, CaMOOIICHKA ACATCIBbHOCTH.

OHGHKI/I 3a BBIIIOJTHEHHUEC SaI[aHI/II\/JI Ha OTPaKTUUCCKUX 3aHATUAX BBICTABIAIOTCS 110 ATHOAIBHOMI
CUCTCMC U YUUTBIBAKOTCA KAaK ITOKA3aTCJIM TCKYHICTI'O KOHTPOJIA YCIICBACMOCTU CTYACHTOB.

MEPEYEHb TPAKTUYECKHWX 3AHATHA 1O YYEFHOU JUCHUILIVNHE «®U3HUKA»

Tema 1.2 lunamuxa
13 Ne2 MN3yuenue 3akoHOB HproToHa 2
ITP Ne3 U3zyuenue cui B mpupoje 2
Tema 1.3 3akoHbI cOXpaHeHUS
ITP Ne4 N3yueHne 3ak0HA COXpPaHEHUs UMITYJIbCA U 3aKOHA COXPAHEHUSI MEXAHUYECKOHM SHEprun

2



Tema 1.4
IMpukaaaHbie 321244 MeXaHUKHU
[TPNe5 Pacuet TpaekTopruu aBTOMOOWIIS, IBIXKYIIETOCS TI0 3aKPYTIICHHOMY Y4acTKy
2
Pazgen 2. MoJsiexynsipHasi pU3HKAa M TEPMOAMHAMHUKA
Tema 2.1
OcHoBbl MKT. Temneparypa. JHeprusi TeIioBoro ABH:KeHUsI MOJIEKY.I
ITPNe6 M3ydeHue cBA3U MEXIY AABICHUEM U CpeAHEN KHHETUUECKOH aHeprueif 2
Tema 2.2 YpaBHeHHEe COCTOSIHMSA HIeAJILHOr0 ra3a. [a3oBbie 3aKOHBI
ITPNe7 OmpeneneHue Maccsl Bo3ayxa B ydeOHOM KaOuHeTe 2
TIPNe8 Pemnienue 3aau ¢ UCMOIb30BAHUEM I'a30BBIX 3aKOHOB 2
Tema 2.3 B3aumHble IpeBpaLleHUs KUAKOCTEN U Ia30B
[TPNe9 M3mepeHue BIa)KHOCTH BO3/yXa B KaOuHeTe 2
Tema 2.5 OcHOBBI TEPMOAUHAMHUKHU
TIPNe10 Pemenue 3agau ¢ UCIOJIb30BaHUEM IIEPBOTO 3aKOHA TEPMOJUHAMUKU 2
Paznen 3. DiiekTponuHaMHuKa
Tema 3.1 DnekTpocTaTnka
TIPNel1 HMccnenoBaHue 3A€KTPUUECKUX LIETIEH ¢ pasinuYHbIMUA TUIAMH COEAMHEHUN KOHJEHCATOPOB 2
Tema 3.2 3aK0HBI MOCTOSIHHOTO TOKA

[TPNe12 HccnenoBanue 3MeKTPUUECKUX IENeH Mpu TOoCIeI0BaTebHOM, MapaJljieIbHOM U CMEIIIAHHOM COEANHEHUS
MIPOBOJIHUKOB 2

Tema 3.3 DnekTpuyecKuii TOK B pa3JHYHBIX cpeaax
[IPNe13 Pemenune 3aau ¢ ucnoyib3oBaHueM 3akoHa ®Papanes 2
Tema 3.5 SIBjIeHue 31eKTPOMATHUTHOM HHAYKUMHU
TIPNe14 Pemenne 3amgag 2
Pa3znea 4. Kojiedanus ¥ BOJIHBI
Tema 4.2 Ynpyrue BoJIHbI
ITPNel5 HMccnenoBanne MeXaHHYECKUX BOJIH 2
Tema 4.3
JIEeKTPOMATHUTHBIE KOJIe0aHusA
ITPNel16 Pemrenune 3amay 2
ITPNe17 U3yuenue neiictBus TpaHcdopmaropa 2
Paznea 5. OnTuka
Tema 5.1 CBeTOBBIE BOJIHBI

ITPNe18 Pemenue 3agau



2
ITIPN219 Onpenencare GOKYCHBIX PACCTOSHUN TOHKUX COOMPAIOIINX U PACCCHBAIOIINX JIUH3 2
[1PNe20 M3yuenue nucnepcuu cBera 2
Tema 5.2 U3i1yueHHe U CIEKTPBI
ITPNe21 M3yueHne cBONHCTB 2JI€KTPOMArHUTHBIX U3ITyUeHUH 2
Pa3gen 6 . DjeMeHTHI KBAHTOBOM (pu3UKH
Tema 6.1 CBeTOBbIE KBAHTbHI
TTP Ne22 Pemienue 3aa4 ¢ UCTOIb30BaHUEM ypaBHeHHS (hoTo3addhexra 2
Tema 6.2 AtomHasi puzuka
ITPNe23 Pemenue 3amau 2
Tema 6.3 ®u3uka aTOMHOIO siApa
TIP Ne24 PemieHue 3a7a4 Ha ONPEAEIICHUE SJHEPTHSA CBA3H aTOMHBIX siAep 2
[TPNe25 HccnenoBanre 3aKOHOB PaJIMOAKTUBHOTO pacmaja 2

Bcero: 50

I[TOPAOK BBIITOJIHEHU A
I[MTPAKTUYECKUX PABOT

IIpakTyeckas padora Nel «3yyeHne BUIOB MEXaHUYECKOIO ABUKCHHUS»

[{enb paGoThI: onpeAenuThs BpeMs MoJieTa aprka, OpoLIeHHOTO TOPU30HTAIIBHO, IPUMEHSS 3aKOH

COXpaHCHUA MEXaHUYeCKOU SHCPIUHU.

[Tpubopsl M MaTepualbl: JiBa LITATUBA YHUBEPCAIbHBIX C MY(TOHl M Janmkoi; AMHAMOMETP;

MeTaJNINIe CKUH IIapuK; HUTb, B€CBI C THPbKaMU.

Teopernueckue CBEACHUS

JIBukeHue Ttena, OpOIIEHHOTO TOPU3OHTAIBHO, SBISETCS KOMOWHAIMEH TOPU30HTAIBLHOTO
PaBHOMEPHOTO U BEPTHKAJIBHOIO PIBHOIPHUCKOPEHOTO ABMKEHMs. [loaToMy Bpemst ABHXKEHMS

OIIPCACIIACTCA CBO6OI[HI>IM IMaJiCHUEM TeNa ¢ BEICOTHI H:

. [2H
,’—g ,

a JaJIbHOCTB I1OJICTa S 3aBUCHUT OT BPCEMCHHU II0JICTA U FOpH3OHT8.J'ILHOI>i CKOpPOCTHU 1?2

S=upt.

B 31011 paboTe MeTamnyecKuii mapyk TOJIKAeTCsl pacTSIHYTO pyKUHOI quHamomeTpa. Kprouox

JMHAMOMETpPA MPUBSA3aH K MAapUKy HUTHIO JiuHOK 60-80 cm (puc. 1).



Puc. 1

B mamke omHOro M3 MTAaTUBOB 3aKPEIUIAIOT JWHAMOMETP. BO BTOpOM lITaTuBe Ha TAKOW XKe
BBICOTE, KaK W JTMHAMOMETp, 3aKPEIUISAIOT JIANKy. YCTAHOBUB IIAPUK HA Kparo JIallKH, IITAaTUB
BMECTE C MAPUKOM OTOJABUTAIOT HA TAKOE PACCTOSIHUE, YTOOBI PACTSIHYTh MPYKUHY JHHAMOMETPA

10 4 H, n ornyckarot mapuk. [lox neficTBueM Cuiibl ynpyrocTH apyuK NpuoOpeTaeT CKOPOCTH v

CornacHO 3aKOHY COXpaHEHMsSI MEXaHMYECKOM OHHEPruM KHUHETHYecKass JHEprus IIapuka
2
mu

F =
W i
u3mensiercst ot 0 10 2 33 cuer paboTel cwibl ynpyrocta Fnp.cep x (rme -

CPCAHCC 3HAYCHUC HepeMCHHOﬁ CHJIbI YIIPYTOCTHU U X - BCIIMYMUHA PACTKCHUSA HPY)KI/IHBI)Z
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Takum 06pazom,

XOI PABOTBI

1. 3akpenuTh Ha MITAaTHBAaX AUHAMOMETP U JIAINIKY JJIs IapuKa Ha oguHakoBoi Beicote H = 15,75
JIOMMa OT TOBEPXHOCTH CTOJA. 3allENMTh 3a KPIOYOK JUHAMOMETPA HUTKY C IPHUBSI3aHHBIM
HIAPUKOM.

2. VYnepxkuBas IapUK Ha Janke, OTOABUTAll MITAaTUB JI0 TEX MOp, MOKa MOKa3areiab TUHAMOMETpa
paBHa 4 H. OTmycTuTh MIapuK C JIAMKH U 3aMETUTh MECTO €€ TaZieHus Ha cTosie. ONbIT TOBTOPHUTH
5 pa3 ¥ OIpENENIUTh CPEIHEE 3HAYEHUE JAJIbHOCTH T0JIETA IIAPUKA!

Gt 8T8 8, T8

IS"l"l.l =
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3. 3MepuTh Maccy mapuka T ¢ TOMOIIBIO BECOB.
4. I3MepuTh 3HaYEHHUE PACTSKEHUS MIPYKUHBI X TIpH cuiie ynpyroctu 4 H.

5. BIUHUCIUTB CpeIHION MPOIOJIKUTEILHOCTD M0JIeTa apuka o GopMmyIe:

6. Berancnuthb OTHOCHUTCIIbHYIO NOTPCIIHOCTDb MMPOAOJIKUTCIBHOCTH ITOJICTA et:



&3_'_&?31_&.5';&1'
‘8, 2m 2F 2x

rae As=0,5 mm, Am=0,11, AF =0,05 H, Ax =0,5 mm.

'

7. Beraucnuth a6COJ'IIOTHy10 MOrp€IIHOCTD MPOAOJIKUTEIIBHOCTH I10JICTA At:

At=gt

it eep b

8. Pe3ynbraTsl M3MEepeHHid U BHIYMCICHUN 3aHECTH B TAOIUILY.

9. PesynbTar 3anucarh B BUJIE:

KOHTpOJ'ILHbIe BOIIPOCHI

1. IIpu xakoMm yciaoBuM pabOTy IEPEMEHHOM CUIIbI MO>KHO BBIUUCIISITD, B35IB 32 CPE/IHEE 3HAUCHUE
CHJIBI HAYAJIBHOTO ¥ KOHEYHOTO €€ 3HaUeHus?

2. I'paHuLIbI TPUMEHEHUS 3aKOHA COXPAaHEHUS TOJTHONW MEXaHUYECKOM SHEPIUHU.
3. I3MeHuTCs JI1 pe3ynbTaT, €ClIM BMECTO METAJUNINYECKOTO IIapUKa B3ATh [1JIaCTMACCOBYIO?

OObeMHUTh H3YyYCHHbIE 3aKOHBI B CUCTEMY MPEJICTaBICHUM O MPUYMHE MEXaHHYECKOIro
JBWKEHUS, CHCTEMAaTH3UPOBATh W3BECTHBIC 3HAHUS; NPOIODKUTH (OPMHPOBAHUE YMEHHN
BBIJIEJIATh, ONUCHIBATh SBIECHUS, CHOPMYIHPOBATh IPUHIUI OTHOCUTEIBHOCTH.

[Toxa3aTh 3HaYeHHE OMBITHBIX (PAKTOB M SKCIIEPUMEHTOB B CO3JJaHUU TEOPETUYECKUX OCHOB
KJIacCU4eCKoi (pu3mkm.

IIpakTnyeckas padora Ne 2 «M3y4yenne 3akonoB Herorona»
Ilens padotsi: [IpoBepuTh BHINOIHEHNE BTOPOTO 3akoHa HbhioTOHA.
[TpuGops! 1 MaTepHanbl: MITATUB, XKel00, TMHEHKa IAapUKH pa3HbIX Macc, BEChl, CEKYHAOMEp.

Teopemuueckasa _uacmes_CornacHo (GpopMyIHpoBKe BTOporo 3akoHa HploTOHa, yckopeHue Tena

IPOMOPLUOHANILHO CUJIE JEHCTBYIOLIEH Ha 3TO TENO U 00paTHO MPOMOPLMOHAIBHO Macce 3TOro

TCJa. HpOBCpKy 3aKOHa, HOBTOMy JIOTUYHO HpOBO,Z[I/ITB B ABa >Taria. Ha HepBOM 9TaIlc, OCTaBuUB

cuity 0e3 M3MEHEHHUs MPOBEPHUTH 3aBUCHMOCTh YCKOPEHHS Tesa OT ero Macchl. O4eBUIHO, €CIn
G M2y

m

3aKOH BBIIIOJIHACTCA, TO OOJIKHO BBIMIOJIHATCA PaBCHCTBO a; 1 . U3 pUCYHKa SACHO, 4YTO
cuioi CKaTBIBaIOH_ICﬁ IIapHK, GYI[CT paBHOﬂeﬁCTByIOHlaH CHJI TAXKCCTU U PCaKIIUU OIOPHI. MoxHo

IIOKa3arhb, YT




F =mgsina

sing = s m, gh, _ m,gh,
. mgh S S
S eCJIu Fl =F2,T0 mlhl =m2h2(***)

I[anee, H606XOI[I/IMO ITPOBEPHUTH 3aBUCUMOCTD YCKOPCHHA TECJIa OT BEIIUMYHWHBI CHJIbL z[eﬁCTBy}omeﬁ
Ha  HCTO. Ecmu MacCy TCjla OCTaBUTH HCHSMGHHOﬁ, TO  OOJIDKHO BBITTIOJIHATHCA

4 _ i (* *)
E.
COOTHOIIIEHHE: 92 2 ) [ToaTomy, ecnu paboratb c OIHHAM IAPHKOM,
a4 mgh,S a, _ h s+ ok ok
M S mghS a h,
TO a, gm, WIn a 2
Xo0 pabomuwi

YcranoBure xenob noj| yriioM K ctoily. Beioepute mapuk MeHbllel Macchl. 3alyCTUTE MapuK 0e3
TOJYKA BHU3 1O keso0y. Vi3MepbTe BpeMs IBHKeHUs mapuka. CKaTHB MIapUK HEe MeHee 6™ pa3,
HalUTe Cpe/iHee BpEeMs CITyCKa U 3aHECUTE €ro B TadauLly. Mi3meprre BBICOTY U JUIMHY HaKJIOHHON
IUIOCKOCTH.

Cornacuo gopmyrie (***) onpenenute BHICOTY MOAHATHSA kKeo0a AJis 3aIlycKa BTOPOTO MIapHKa.
J1J1st 5TOTO B3BECHTE IIAPUKH HA BECaX.

[IpousBenute neicTBus 1. 1.

PaccuuraiiTe OTHOIIEHNE YCKOPEHUH IIaPUKOB U IPOBEPHTE BEPHOCTh COOTHOIIEHHUS (*) C
yU4€TOM MOTPELIHOCTEH.

PGSYHBTEITH paC‘IéTOB 3aHCCUTC B T8.6J'II/II_Iy1

Teneps 3amyctute oauH (Jrydiie 0ose TSHKETBIN) MapUK C Pa3HbIX BHICOT, U3MEPHTE OTHOILIEHUE
€ro yCKOPEHH U 3aHECUTE Pe3yabTaT B TaOIHILYy.
[IpoBeprTe BHITOTHUMOCTD (hOpMYIIbI (***%) ¢ yuéToM morpemnHocTei.

CI[GJ'I&ﬁTC BBIBO/JIbI 1 OTBCTHTC HA JOIMOJIHUTCIIbHBIC BOIIPOCHI:

a) I[CI\/JICTBI/ITGJ'II)HO JIX BCPHO BBIBECACHHOC BBIIIC BBIPAKCHHUEC JJId YCKOPCHUS B JAHHOM CJIy4dac
(ckaThIBaHME IIApPHKA) M KaK OTpa3UTCA TMOMpaBKa (€clid OHa €cTh) Ha JajdbHEHIINX
paccyxeHusx?

6) NOYEMY MOJYUYCHHBIC PaBCHCTBA BLIITOJIHAKOTCA HETOYHO?

B) KaK IIpH pacuéTe pe3yspTrara yuecTbh KOHEUHbIN paguyc mapuka’?

IIpakTuyeckasi padora Ne 3 «M3yueHue cuJ1 B IPpUPOIE»
[{enb: HAyYUTHCS paboTaTh TUHAMOMETPOM

OOGopynoBaHue: AMHAMOMETP, 3 Tena, TPUOOMETp, AEPEBIHHBIA Opycok, Habop rpy3oB mo 100r,
pe3UHKa

VYkazanwus k padore:

1. Bo3bmuTe TUHAMOMETP U OINPENEINTE LIEHY AEJICHHS IIKaJIbl THHAaMOMEeTpa (3HaYeHHe camoro
MAaJIEHBKOTO JIEJICHHUS).

C= H




2. Onpenenure MaKCUMAJIBHYIO CHITY, KOTOPYIO MOXHO HU3MEPHUTH C MOMOIIBIO JUHAMOMETPA.
Fmakc.= H

Onpenenenre 3aBUCUMOCTH CUJIBI TSKECTH OT MAcChl Tela
1. Onpenenure, ¢ MOMOLIBIO JUHAMOMETPA CHITY TSKECTH, IEHCTBYIOIIYIO Ha Teja.
2. 3Has cuiy TSOKECTH, HaiiauTe Maccy Tell. (PacueTsl cienaiite mocie Tabauib)

CrenaiiTe BbIBOJI, KaK 3aBUCHUT CHUJIA TSHKECTH OT Macchl Tesna?
Omnpenenenre 3aBUCUMOCTHU CHJIbI TPEHUS OT Beca Tela
1. C momoIip0 AMHAMOMETpPA ONIPEICTUTE BeC OpycKa.

2. Onpexnenure CUITy, C KOTOPOI HAJIO0 JBUTaTh OPYCOK IO CTONY C MOCTOSHHON CKOPOCTBIO.
3anuumTe pe3yybTarhl B TAONHUILY .

3. IlocraBere TpPy3uK Ha OPYyCOK M IMOBTOPHTE MPEIbIIyIIee WU3MEPCHHE. 3alUIINTE B
TabIuILy

Onpenenenre 3aBUCUMOCTHU CUJIbI YIPYTOCTH OT Beca Teja

1. Bo3pMure pe3uHky u usmepbre e€ jnny. L= CM.

2. 3anienure JUHAMOMETPOM OJIMH KOHELl PE3UHKHU , a CBOOOJHBIN KOHEL IPUKMUTE K
HYJIEBOMY JI€JICHUIO LLIKAaJIbl JUHEHUKH.

3. PacTsaute pe3unky Ha 0,5 cM. 3anuinre noka3zaHus IMHaAMOMETpa B TaOIuIly
4. PacTsaHuTe pe3uHKy Ha 1 cM. 3anmuiunTe nMoka3zaHus JUHAMOMETpa B TaOIUILy

5. PacTsHuTe pe3uHKy Ha 2 cM. 3aluIIUTe MOKa3aHHUs JUHAMOMETpPa B TaOIuUIly

Crnenaiite BBIBOJI, KaK 3aBUCUT CHJIAa YNIPYTOCTH, BO3HUKAIOLIAS B PE3UHKE OT
YUIMHEHUA?

IIpakTnueckas padora Ne 4 «M3yueHne 3aKOHA COXPaHEHHS MMIIYJIbCA U
3aKOHA COXpPaHEHUs] MeXaHUYeCKOH JHePrum»

Henb paboThl: Hayuumscs usmepsims NOMEHYUATbHYIO IHEP2UI0 NOOHAMO20 HAO
3emnetl mena U 0epOPpMUPOBAHHOU NPYHCUHLL, CPABHUMb 084 3HAYEHUS.

nOmele;u(lJZbHOﬁ IHepcuu cucmemol..

Ob6opynoBanue: mTaTuB ¢ My()TOW W JIalKoi; TWUHAMOMETP J1a00paTOPHBIN;
JINHEIKa; rpy3 Maccoil m Ha HUTH JUTUHOM 1.

TCOpCTH‘{CCKaﬂ qacTb

DKCIIEPUMEHT MPOBOAUTCS € TPY30M, MPUKPEIJICHHBIM K OJHOMY KOHILy HUTH



nuHoM 1. JIpyroil KoHEll HUTH TIPUBS3aH K KPIOYKY AuHamomeTpa. Ecim
MOJHATD TPY3, TO MPY’KUHA AUHAMOMETpA CTAHOBUTCS HeAe(POPMUPOBAHHOH U
CTpeJKa TUHAMOMETpa MOKa3bIBaeT HOJb, IPU ITOM IMOTECHLIMAJIbHAS SHEPTUs
rpy3a 0o0ycI0BI€HA TOJIBKO CHIION TSXKECTH. I py3 OTIYCKArOT U OH MajaeT BHU3
pactaruBas npyxuHy. Eciu 3a HyneBoil ypoBeHb OTCHETa MOTEHIIHMAIbHOM
SHEPTUM B3aMMOJCHCTBUS Tella ¢ 3eMJied B3ATh HUKHIOIO TOYKY, KOTOPYIO OH
JOCTUTAET MpPH MaJeHUHU, TO OYEBUIHO, UYTO MOTEHLIMAJIbHAS SHEPTUs Teja B
IMoJIC CHJIbI TAXKCCTU HNCPEXOAUT B MNOTCHUUAIBHYIO 3SHCPTHIO I[CCI)OpMaI_II/II/I
MPYKUHBI TUHAMOMETpA!

mg (I+Al) = KAI%/2, rne Al — MakcUMalbHOE YUIMHEHHUE IPYKMHBI, K — ee
HKECTKOCTb.

Tpyonocmes  3kcnepumenma  coCmoum 6  MOYHOM  OnpedeseHuu
MAKCUMATIbHOUL Oehopmayuu RPYIHCUHbBL, M. K. Mel0 08UICemcs dbicmpo.

—

YKa3aHI/lﬂ K DaﬁOT MMM 2

Jlnsi BBIOSTHEHUS PabOThl COOMPAIOT YCTAHOBKY, NMOKAa3aHHYIO Ha DPUCYHKE.
JIluHaMOMETp yKpeIIsieTcs B JIalKe IITaThBa.

1. TlpuBspkute TIpy3 K HUTH, APYrOM KOHEI] HUTH IPUBSDKUTE K KPIOYKY
JMHAMOMETpa U U3MepbTe Bec rpy3a Fr = mg (B 1aHHOM citydae Bec rpy3a paBeH
€r0 CUJIE TSKECTH).

2. U3mepsre unHy | HUTH, HA KOTOPOY NIPUBS3aH IPy3.

3. [logaumuTe rpy3 a0 Touku 0 (OTMEUEHHOM Ha AUHAMOMETPE).

4. Ornycrtute rpy3, H3MEPHTE JUHAMOMETPOM MAKCHUMAJIBHYH CHILY
yrupyroctv Fynp 1 TMHEHKOM MakCUMalbHOE pacTsSDKEHHE NpYyKHUHBI Al,

OTCUUTBIBAA €T0 OT HYJICBOI'O ACIICHUA JTUHAMOMCETpA.

5. Beruucaure BbICOTY, ¢ KOTOpoil mamaet rpy3: h = 1 + Al (3to BBICOTA, Ha
KOTOPYIO CMEIIAETCS LIEHTP TKECTU TPy3a).

6. BerunciauTe NOTEeHIHABHYIO dHEPTHIO NOoAHATOrO rpy3a E'n = mg (1 + Al).

7. Boruncnute sHepruro jaedopmuposanHoi npyxkusbl E"y = KAI/2, rie k =
Fynp/Al

HOI[CTaBI/IB, BBIPpAXKCHUC IJIA ks d)OpMy.]'Iy AJId SHEpTUU E"n MOJIy4YruM E'"n=
;FynpAllz



8. PesynbraTel U3MEPEHH M BRIYUCIICHUH 3aHECUTE B TAOIHILY.

9. CpaBuute 3HaueHus 3Hepruil E'n u E"n. [Togymaiite, nouemy 3HaueHUs
ATUX YHEPTUH COBIA/IAIOT HE COBCEM TOYHO.

10. CnenaiiTe BBIBOJ O MPOJICIAHHOM padoTe.

IIpakTnyeckass padora Ne 5 «Pacuer TpaekTopuu aBTOMOOWJISA,
ABMKYIIET0CH MO 3aKPYIJIECHHOMY Y4aCTKY»

3a,Z[aHI/I€Z Bremonauts pacyeT napaMEeTpoOB ABUKCHUA aBTOMOOMJIS I10 KpPHUBLIM.

Ha aBroMoOwmib, ABWKYIIMI MO KPUBOJMHEWHOMY YYacTKy AOPOTH, B TOUKE
KPUBOH, pauyc KpUBU3HBI KOTOpOil paBeH R , nelicTByeT neHTpoOexHas cuiia
C , xoTopas BeIYHUCIIsICTCS 10 hopmyre:

C=mv2/R

2.1)

rIe m — mMacca aBTOMOOMIIA, KI.:
V - ero ckopocTsh, M/C.

LenTpobexHas cuia, NeprneHIuKyIspHasi HalpaBJICHUIO JIBUKEHHS OKa3bIBaeT
Ha aBTOMOOWJIb, BOJAMTENS U MACCaXXHPOB OMPOKHUJBIBAIONIEE U CABHUTaroIlee
nencrteus. llepepacnipenenss naBneHue, Mexay NPaBbIMUA U JIEBBIMHU KOJIECAMU
U BbI3bIBas sIBJICHHE OOKOBOIrO YBOJA IIIHMH, OHA OCIOXHSET TaKXKe YCJIOBHS
ynpasieHus aBromoousieM. Ha KpuBBIX ManbIX pPaJnycoOB YBEIUUYHMBAETCA
pacxol TOIUIMBA M TIOBBIIAETCS M3HOC IIMH. B HOYHOe BpeMs Mpoes3Nn
KPUBOJIMHENHBIX YYaCTKOB OCJIOXHSIETCSI TEM, YTO CBET (hap OCBELIaeT AOPOry
nepes aBTOMOOMIIEM Ha MEHbIIIEe PAacCTOSHUE, YEM Ha MPSIMBIX ydacTKax.

Bce ykasanHble oTpuLaTenbHble (DaKThl MPOSBISIIOTCS TEM CHJIbHEE, 4YeM
MEHbIIIE paguyc KpuBoW, a I1uiaHe. Ilostomy Oe3zomacHOCTb, yHOOCTBO M
SKOHOMHYHOCTH JABM)KEHHUSI aBTOMOOUJIEH C pacyeTHON CKOPOCTHbIO BO3MOXHBI
TOJIKO MPHU Ha3HAYE€HUH JJOCTATOYHO OOJBIINX PAANYCOB KPUBBIX.

[Ipu ABM>KEHUU 1O KPUBOM Ha aBTOMOOMIIb IEWCTBYIOT JIBE€ CUJIBI, IPUIIOKEHHBIE
K €ro HEHTPY TSHKeCTH: IeHTpobexkHas cuia C , HampaBiIeHHas: BO BHEITHIOKO
cTopoHy 3akpyrieHus (ypasHeHue 2.1); G — Bec aBTOMOOUIISI.

[Ipoektupyst 06e cuiIbl Ha HaMpaBIeHHE MOMEPEYHOr0 YKIOHA MPOe3Ked 4acTu
ABTOMOOWJIHBHOU JTOPOTH, MOTYYaeM:



.
R

Y= cos a £ mgi
(2.2)

rae Y — pe3yiabTaTHBHAas CUia, CTPEMsAINascs CABUHYTh aBTOMOOWIb C
JIOpOT'H, Ha3pIBacMasi IIONEPEYHON CHIIOMN.

B 3aBuCHMMOCTH OT HamnpaBJIEHUs MONEPEYHOIO YKJIOHA JOPOTH COCTABIISIONIAs
Beca aBTOMOOUIIS, paBHass G= mgi, MOXKET UMETh 3HAK «» WIH «-».

[TockomnbKy yrou a mai (cos a = 1), ero BIUSSHUEM MOXKHO IIpeHeOpeyb, Tora:
(2.3)
[TonenuB Bce uieHbI ypaBHEHHUS Ha BEC aBTOMOOUIIS, MOTYYHM:
(2.4)

Y

Otuomenne &,  o6GosHauaemoe ~ IPUHITO Ha3bIBaTh KOA(P(PULIUEHTOM
MONEPEYHON CHJIbl. 3a/aBasch JOMYCTHMMBIMM 3HA4CHUSAMHU Ko3(hUIMeHTa
MOTIEPEYHOM CHITBI, MO>KHO OTIPEEIIUTh PAINYC KPYTOBBIX KPUBBIX 1O (hOpMyIIe:

(2.5)
rae V - CKOpocCTh, M/C;
g-yCKOpPEHHE CBOOOIHOTIO MaJIeHusi, M/c2;
1 - mornepeyHsbIit ykioH [1].

I[J'ISI MPAKTUYCCKOKO  HCIIOJIB30BAHUA  O3TOI'0  BBIPAKCHUSA HCO6XOI[I/IMO
HOPpMUPOBATH A0IIYCTHUMBIC 3HA4YCHU A KOB(l)(l)HHI/IeHTOB nonepequﬁ

cust ¥ (Tabnuua 2.1).

Ta6mura 2.1 - [pesensHo T0myCcTHMBIC 3HAYCHAS ~

Ilokazarenu

J2i

Hpe}IeHBHO HOHyCTI/IMBIe 3HAYCHUA Ha HOKpBITI/H/I
CyXOM

P 0.6

MOKDPOM

?-04

TIOKPBITOM JIBJIOM



P-02

YCTONYMBOCTD IPOTUB ONPOKUABIBAHUS
0,60
0,60
0,60
YcTOoMUNBOCTH MPOTUB 3aHOCA
0,36
0,24
0,12
ObecrieueHre yno0CTBa MOE3AKH IJIS TTACCAKHUPA
0,15
0,15
0,15
OKOHOMUYHOCTh
SKCIUTyaTallni aBTOMOOMIIS
0,10
0,10

0.10

KoHnTponbpHbIE BOPOCHT:
1. Kakue cuibl 1eHCTBYIOT Ha aBTOMOOWIIb ITPH €0 JBMXKEHUH I10
KPUBOJINHEHHOMY Y4acTKy AOpOTrH?

2. Kakue npeiicTBUS OKa3bIBaeT Ha aBTOMOOWIb, BOJUTENS M TACCaKHUPOB
IeHTpoOexHast cuia?

3.Kakue otpunarenbHble (HakThl HPOSBISIOTCS MPH YMEHBUICHUH paanyca
KpHUBOW?

4. Yro Takoe KodPPUIIUEHT MONEPEIHON CHITBI?

5. Or d4ero 3aBUCAT JIOMYCTUMbIE 3HAYeHHUS KOA((ULIHEHTOB IMONEPEUHON
CHJIBI?



IIpakTuyeckas padora Ne 6 «3yueHue CBSI3M MeK1Y JaBJIeHHEM U CpeIHeil
KHHETUYECKOM IHepruein»

B cocyne HaxomuThcs wupeanbHbi ra3. [a3 okas3blBaeT AaBieHUE MpuU
COY/IapEHUH MOJIEKYJ, MacCOM MmoKa)KJasi, CO CTEHKaMU COCy/a ILIOWAAbI0 S.
Boruncnum, Kakoe [aBiI€HHME Ta3 OKasbIBaeT Ha CTEHKY cocyna. Kaxknas
MOJIEKYJIa IPU COYAAPEHUH TIEPEACT CTEHE UMITYJbC 2MoVy; Vx — ITO MPOSKIUS
BEKTOpa CKOPOCTH vV Ha 0ch OX, MepneHAUKYISIPHYIO CTEHKE.

OT Bcex MOJIEKYJ 3a OJHY CEKYHJly CTEHKa MOJYyYUT CYMMapHBIM HUMITYJIbC,
KOTOPBIN paBeH 2MoVxZ; Z — 9YUCII0 CTOJIKHOBEHUM BCEX MOJIEKYJI CO CTEHKOM 3a
OJIHY CEKyHay. Z TMpONOpIuOHaJIbHA KOHIEHTpAIMU MOJIEKYJ N, IUIOIIAan
CTEHKH S U MPOEKINHU CKOPOCTH Vx.

Zk

cDOpMy.IIBI U BBIYUCIICHUA

Mouekyibl raza JBHXKYTCS XaOTUYHO, IIOOTOMY BCE HAIIPABJICHUS ABUKCHUS
MOJIEKYII PaBHOBEPOSITHBI. 3HauuT, n3 BCEX MOJIEKYI,
MMEIOIIMX COCTABIISIOLIYI0 CKOPOCTU Vx, IIOJIOBUHA MOJIEKYJ IBHXKETCS B
CTOpOHY cTeHKH AB, apyras 1mosoBuHa, B MPOTHBONOJOXKHYIO €1 CTOPOHY, B
cTopoHy creHku CD.

[MepenanHblii CTEHKE 3@ OJJHY CEKYH/IY IMOJHbBIH UMITYJIbC
OyzeT paBeH:

-
o ] — L
2 v, S = m v, S

3a cexyHay M3MEHEHHE MMIMYJIhCa TOYKHU (Tesia) paBHO JEHWCTBYIONIEH HA HETO
cuie



_ A(mv)
Az

F = ﬂ(mv) .TO F = momx2S

[TockoibKy B cOCy/ie COAEPKUTCS JOCTATOYHO OOMBIIIOE KOJINYECTBO MOJIEKYI U
JBIKYTCSL OHU C PA3HBIMU CKOPOCTSIMU, TO CIEAYET YCPEIHUTD CUTTY

F =m_nv S
BuaMM, YTO CHJIa 3aBHCHT OT CPEIHEro KBajpara
7
v
CKOpPOCTHU

Tak kak JOBM)KEHHE XAOTHMYHO, TO BCE HAIIPABIICHUS IPOCKLUM KBaJpara
CKOPOCTH PABHBI

e BT
vx = = v?

Sl

Tak>ke u3BeCTHO, YTO KBapaT MOAYJIS TFOOOI0 BEKTOPa paBEeH CyMMe KBaJpaToB
€ro NMPOEKIUI Ha OCU KOOPJUHAT, IO3TOMY

o2

N R B
v = v+

prCI[HI/IM 9TO BBIPpAXXCHHUEC 110 BCEM MOJICKYJIaM, C Y4YCTOM BBbIIIC
npeaACTaBJICHHBIX (1)OpMy.TI oJIy4Ynum

3Has CUI1y, OIIPCACIIAACM IaBJICHUC HAa CTCHKY COCyda

1 T
= — mr, PV
3

DTO BBIpAKEHUE HA3BIBAECTCS OCHOBHBIM YPaBHEHHMEM MOJIEKYJISIPHO-
KHHETUYECKON TeOpUM.

C IMOMOIIBI0 JAHHOTO YpPaBHCHHSA MOXHO IOJYYWUTH CBA3b MCKIY cpenHeﬁ
KUHETHYECKOU BHCpFHeﬁ MOJICKYJI U 1aBJICHHUCM.



-

,CPEIHSIsl KHHETHYECKasi YHEPTUsl MOJIEKYJI ra3a
BoiBoa: /laBieHue rasa paBHO ABYM TpeTsIM cpelHell KHHeTHYeCKOil

JHEPTUM NMOCTYNATEJIbHOT0 IBUAKEHUS MOJIEKYJI, COAEPKANIUXCHA B eJUHHUIIE
o0neMma.

IpakTuyeckass padora Ne 7 «OnpenesieHne Macchbl BO3IyXa B y4eOHOM
KadouHere»

OnpenenuTe, Kak U3MEHUTCS Macca BO3AyXa B KabuHere mromaasio 20 Mm% u
BbICOTOM 3 M nipu noBbitieHUH Temmneparypsl ot 0 °C 1o 27 °C nipu HOpMaJIbHOM
arMoc(epHOM JaBJICHUU.
Pemenmue:
Jns pemienus 3agadm BOCoOJIb3yeMcsl ypaBHeHreM MeHneneesa - Kimaneipona:

7€ Po — HOpMaibHOE aTMOC(EepHOE JaBICHHUE.
[Ipu yBenuueHun TeMiepaTyphl:

O6beM KoMHaTHI V paBeH:

V =38d

Beoipasum Maccel u3 ypaBHeHui (1) u (2) u BbIUTEM U3 NIEPBOM Macchl BTOPYIO,
NoJIcTaBUB (hopMyIty Juis oObema:

3xech
Ti=t1 +273=273 K.
Tr=1t+273 =300 K.

[Tocne nmoxcTaHOBKM YHCICHHBIX 3HaUeHHH B popmyny (3) momyyaem Am = 6,9
KT.

OtBer: yMeHbIINTCS Ha 6,9 KI.

IIpakTuyeckas padora Ne 8 «Pemenne 3a1a4 ¢ UCMOJIb30BAHNEM Ia30BbIX
3aKOHOB»



3ananue 1:
B cocyne emxocteio 10 1 mpu HOpPMaJIbHBIX YCIIOBUSX HAaXOAUTCS a30T.
Onpenenuth: 4UCIO MOJEH a30Ta, Maccy a30oTa M KOHILIEHTPAIMIO MOJIEKYN B
cocyJe.
Pemenne:
Buavasie omnpenenum HOpMajbHBIE yCIOBHsA: Po = 105 Ila — HopmaibHOE
armocdepHoe nasnenue, To = 273 K — HopMmanbHas Temneparypa, Vo =22.4
— MOJIIpHBINA 00BEM.
Bocnons3yemcs ypaBHenuem Menjeneena - Kianeiipona B Buje:
Otcrona BbIpa3uM UCKOMOE KOJIMYECTBO MOJIEH (KOJIMYeCcTBO BemecTna v): U3
ypaBHeHus (1) BeIpazuM Takxke maccy a3ota KoHlleHTpaiust MOJIeKyl B cocyae
n= N/V, torna u3 (1) Vuutsisas, uro Monspuas macca M = 28%103 kr/moub,
1o popmyiaam (2) - (4) naiinem: v = 0,44 moab, m = 0,012 kr, n = 2,65x10%
1/m3.
Otser: 0.44 moan; 0.012 kr; 2.65x10% 1/m3.

3ananmue 2:

Kakoe konmuecTBO KMCIOpPOAA BBIMYCTHIIM U3 OayioHa eMkocTbio 10 J, ecin
JlaBJIEHE YMEHBIIWIOCH OT 14 aTm 10 7 aTMm, a TeMrieparypa HOHU3WIAchk OT 27
°C no 7 °C?

Penrenne:

Bocnone3yemcss  ypaBHeHnem  MenpneneeBa-Knaneiipona i mepBoro
COCTOSIHMSL:

U /1151 BTOPOTO COCTOsIHMS: Bripazum Maccel u3 ypaBHenuii (1) u (2) u BeuteM
U3 [IEPBOM MAacChl BTOPYIO: YUTEM, YTO

Ty =1t +273 =300 K,
Ty, =1t +273 = 280 K.

Monspras macca M = 32x1073 kr/mouib. [Tocie BelUMCIEHUH TTOTyYrM Am =
0,083 Kr.

Otser: 0.083 kr.
3ananme 3:
Kommpeccop nogaer cxatblii BO31yX B pe3epByap, IpuyeM 3a BpeMst paboThl
KOMIIpeccopa JIaBI€HUE B pe3epByape MoBbIIIaeTcs oT arMochepHoro 1o 0,7

MIlIa, a temneparypa — ot 20 10 25° C. O6nem pesepByapa V = 56 m3.
bapomerpuueckoe nasienue, npuseneHHoe k 0° C, BO =.100 xI1a.



Omnpenenuth Maccy BO3ayXa, MOJaHHOTO KOMIIPECCOPOM B pe3epByap.

OtBer: M = 391,7 KL

IpakTuyeckas padora Ne 9 «M3mepeHue BJIaKHOCTH BO3AyXa B KaOMHeTe»
3amaua:
[IpakTyeckoe 3ansatue Ne 24
JedekT macc. JHeprusi cBs3H

Bapuanm 1.

e VYKaXHUTE YUCIIO AIEKTPOHOB, IPOTOHOB ¥ HEUTPOHOB B aTOME
6epumns 4Be

» Haiigure nedexr macc aroma OepriuTvs B a.€.M. ¥ B K. Macca nmpoToHa
1,00728 ae. M., Macca Helitpona 1,00866 a.e.m., macca sjipa atoma
oepuuust 9,00998 a.e.m..
e HaiiguTe 3Hepruo cBsi3u siapa aroma 6epuiius B Jxoynsx u B MaB

Bapuanr 2.

e VKakKHUTE YUCIIO HJIEKTPOHOB, IPOTOHOB U HEHTPOHOB B aTOME yIJIepo/Ia
12
6C

e Haiigute nedexrt macc atoma yriepoja B a.€.M. U B K. Macca nmpotoHa
1,00728 a.e.M., macca HeliTpona 1,00866 a.e.m., macca siipa aToma
ymiepona 12,0077 a. e.m..
e Hanaure 3HEpruro cBs3u sAapa aroMma yrieponaa B Jxoynsax u 8 MaB

Bapwuanr 3.

e  YKaXXUTE YHUCIO OJICKTPOHOB, ITPOTOHOB U HeﬁTPOHOB B aTOMC (I)TOpa 199
F

e Haiinute nedexr macc aroma propa B a.e.M. U B K. Macca npoTtoHa
1,00728 a.e.Mm., Macca HertpoHa 1,00866 a.e.m., macca spa atoma
¢dTopa 18,99345 a.e.m..
e HaiiguTe sHEepruto cBsi3u sapa aroma Gropa B Jxoynsax u 8 MaB.

BapuanT 4 *

* VKa)XHTe YHCIIO EKTPOHOB, IPOTOHOB U HEHTPOHOB B aTOME
kucnoponaa %50



e HaiiguTe nedext Macc aToma KMCIOpo/aa B a.€.M. U B KI. Macca
nporoHa 1,00728 a.e.Mm., macca HeliTpona 1,00866 a.e.m., Macca aroma
kucioponaa 15,9994 a.e.m..
e Haiaure 3HEpruo cBs3u sAapa aroMa kuciopoaa B Jxoyisax u 8 MaB.
METOANYECKUE YKA3ZAHUSA
st ctynentoB ['BITIOY PII KIIIIK no BbINMOTHEHUIO TPAKTUYECKUX PadbOT

no yueOHou nucuurnae OV n. 09 ®U3UKA

OCHOBHOH NpodeCcCHOHATTLHON 00pa30BaTeIbHOM MPOTPaMMBbI CPETHETO
npoheCCHOHATBHOTO 00pa30BaHMs 110 CIEHATbHOCTH

09.02.07 MadbopMaliMOHHbIE CUCTEMEL U IPOrPaMMHUPOBAHHUE,

Bxoxsien B coctas YI'C 09.00.00 MadopmaTuka u
BBIYMCIINTEIbHAS TEXHUKA

Kusmap, 2022

MeTtonnueckne yka3zaHus 10 BBIIIOJIHEHHIO JJAOOpaToOpHbIX paboT pa3paboTaHbl
s cryaentos I'BIIOY PJ] Kuznsapckuit npodeccnoHambHO-Ie aroruaeckui
KOJUIEJK B COOTBETCTBUU C TpeOoBaHUAMHU DesiepalibHbIX TOCYAaPCTBEHHBIX

o0pa3oBarebHbIX CTaHJapTOB Mo crnenuansHoctu 09.02.07

NudopmarimoHHbIE CHCTEMBI U IPOTrPAMMHUPOBAHUE

(ykpynHeHHas rpynmna cnenuaisaoctei — 09.00.00. UHbDOpMaTHKa 1
BBIUYUCJIIMTCJIbHAA TCXHHUKA )

Mertoauueckue yka3zaHHs 110 BBIMOJHEHHUIO MPAKTHUECKUX pabOT aJpecoBaHbI
CTyJIEHTaM O4YHOH (opMbl 00yUEHHUSI.

PaccmoTpeHo u 0100peHo Ha 3aceTanuu
ITIK o6mreobpa3oBaTeabHBIX AUCIUTUIH

[TpoTtokon Ne « » 2022r




Opranuzanus-pa3padoT4yukK:

[ocymapcTBeHHOE OrOMKETHOE TIpOohecCHOHAIBEHOE 00pa3oBaTelibHOe yupexacaue PJJ

Kuzasipcknii npoeccuoHaIbHO — NMeaAroru4ecKuii KoJiemnx

Pa3patorau npenogaBareib:

JAunabmanberoBa A.b. -npenogaBarens 1KK I'BIIOY P/ KIIIIK

COIEPXAHUE
1 IOACHUTEJIBHA A 3AIIMCKA
2 TIEPEYEHbB ITPAKTUYECKHNX 3AHATHIA
3 IOPAAOK BBIITOJIHEHN A TPAKTUYECKHNX PABOT:
IIpakTnyeckoe 3anaTne Nel «/3yueHue BUI0B MEXaHUYECKOTO ABHKEHUS
IIpakTnueckoe 3ansaTue Ne2 «13yuenue 3akoHoB HeroToHa»
IIpakTnueckoe 3ansaTne Ne 3 «3y4yeHue cui B npupoae»

IIpakTuyeckue 3anaTHA Ne 4 «/3yueHune 3aK0Ha COXpaHEHUS UMITYJIbCA U
3aKOHA COXPaHEHUsI MEXaHUYECKOU DHEPTUU»

IpakTuyeckoe 3anaTue Ne 5 «Pacuer TpaekTopun aBTOMOOWIIS,
JIBUKYILIETOCS T10 3aKPYITIEHHOMY Y4aCTKy»

IIpakTu4yeckoe 3ansiTue Ne 6«V3yueHue CBA3M MEXIY JaBICHUEM U CpEIHEN
KMHETUYECKOU DHEPrUei»

IpakTuyeckoe 3ansaTue Ne 7«OnpeneneHne Macchl BO3IyXa B y4eOHOM
KaOuHETE»



IIpakTnyeckoe 3ansitue Ne 8«Perenne 3a1a4 ¢ HCIOJIb30BAHUEM T'a30BbIX
3aKOHOBY

IIpakTuyeckoe 3anaTue Ne9 «l3mMepeHne BIaXHOCTH BO3AyXa B KaOMHETE

HpaKTI/I‘leCKOQ 3ansaTue Ne 10«Pemienue 3aa4 C¢ UCIIOJIb30BAHUCM IIE€PBOIO
3dKOHAa TCPMOAUHAMUKH

IIpakTnueckoe 3ansaTue Ne 11«/ccnenoBanue 3MeKTPUUECKUX LIETIEH ©
pasIMYHBIMU TUIIAMU COEAMHEHUI KOHIEHCATOPOB)»

IIpakTyeckoe 3ansaTue Ne 12«VccnenoBanue 31eKTpUUECKUX LiENed Ipu
IIOCJIEZI0BATEIIEHOM, NTapAJIJIEIBHOM U CMEIIAHHOM COEIMHEHNUS ITPOBOIHUKOB)

IIpakTuueckoe 3anaTue Ne 13 «Pemenue 3aau ¢ UCIIOIB30BAHUEM 3aKOHA
®apanes»

I[MpakTuyeckoe 3anaTue Ne 14 «Pemenue 3agau»
IpakTuyeckoe 3anaTue Ne 15 «lVccnenoBanue MexaHU4eCKUX BOJIHY
I[pakTuyeckne 3ansaTusa Ne 16«Pemenue 3amau»
IIpakTnueckue 3ausaTus Ne 17 «3zydenue aeiictBus TpanchopmMaTopar»
[MpakTuyeckoe 3anaTue Ne 18 «Pemenue 3amau»

IIpakTnueckoe 3ansaTue Ne 19«Onpenenenre GoKyCHbBIX paCCTOSHUN TOHKUX
COOMPAIOLINX U PACCEUBAIOIINX JIMH3

IMpakTuyeckoe 3ansaTue Ne 20 «3ydenne nucriepcuu cBeTa»

IIpakTnyeckoe 3ansaTne Ne 21«/3yueHne cBOINCTB 2IEKTPOMAarHUTHBIX
W3JIyYEHUN»

IpakTuyeckoe 3anaTne Ne 22«Pemienue 3a1a4 ¢ UCIOIb30BAHUEM
ypaBHeHUs poTodrddexrar

IpakTHyeckoe 3anaTue Ne 23 «Pemienue 3agau»

IIpakTHyeckoe 3anaTHe Ne 24«Penmenue 3a1a4 Ha onpeIeJIeHUE YHEPTUs
CBA3U aTOMHBIX s1IEp»

IIpakTnyeckoe 3ansaTue Ne 25« ccnenoBanye 3aKk0HOB paOAKTUBHOTO
pacnana»IIOSICHUTEJIBHA A 3AIINCKA



Vuebnas mucrumamHa «OU3MKA» BXOAUT B €CTECTBEHHOHAYUYHBIN ITUKII
00y4eHus! IPOTPaMMBbI MTOATOTOBKY KBAJTU(HUIIMPOBAHHBIX pab0OUNX, CITYKaIIUX
M0 CHEIUAaTLHOCTH/IPOPECCUU CpeaHEro Mpo(ecCHOHAIBHOTO 00pa30BaHUS
«CTaHOYHHUK.

B pesynerare ocBoenus yueOHou mucuuruinabl «DU3UKA» cTyneHT mospkeH
YMETh:

e TPOBOJUTH HAOIIONEHUS, IJIAHUPOBATh M BBIMOJIHATH IKCIIEPHUMEHTHI,
BBIBUTATh THUIIOTE3bl W CTPOUTh MOJICIH, MPUMCHSITH TMOTYYCHHBIC
3HaHUS 10 (u3MKe I OOBSICHEHHUS pPa3HOOOpa3HBIX (PUIHUESCKUX
SBIIGHUHA W CBOWCTB BEIIECTB, TPAKTUYECKOTO HCIOJIb30BAHUS

(bu3MYeCcKUX 3HAHUM;

* OIICHWBAThH JOCTOBEPHOCTH €CTECTBEHHO HAYYHOH MH(OpMAIIHH.

B pesynbrare ocBoenus yueOHo# nucrurunabl «DU3UKA» cTyneHT nomxkeH
3HATh:

e 0 (QyHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPHUHIMIIAX, JEkKAIUX B
OCHOBE COBPEMEHHOH (PH3MUECKON KapTHHBI MHPA;

e Hauboyee BaXKHBIX OTKPBITHAX B obacTu (i)I/ISI/IKI/I, OKa3aBIIHUX
OIpeaAcCIAromee BIMAHUC HA PAa3BUTUC TCXHUKU U TCXHOJIOIUH;

e METOJAX HAYYHOI'O MO3HAHUS IIPUPOJIBI.
B pesynbrare ocBoenus yuebnoit aucuurinasl « DU3UKA» cTyneHT qomkeH
WCIIOJIH30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHUS JIJISl PEIICHUS MPAKTUUECKUX

3a/1a4 TOBCEIHEBHOM JKU3HU, 00ecTeueHrs 6e30MacHOCTH COOCTBEHHOM
YKW3HU, PAlMOHAIBHOTO MPUPOAONOIB30BAHUS U OXPAHbI OKPYKAIOUIEH CPEIBI.

B coorBeTcTBUM ¢ yueOHBIM IJIAHOM Ha HM3y4YeHUE Y4YeOHOM IUCIMITIIMHBI
«®U3UKA» orBonutcs 201 yac, B ToM uucie 42 yaca — Ha IMPaKTHYECKHE

3aHATHA.

BrmmosaeHE CTyACHTaMU Sa)IaHI/Iﬁ Ha MPAaKTUYCCKHUX 3aHATUAX HAIIPABJICHO Ha:

e 000011eHNE, CHCTEMAaTH3aLMIO, YIITyOleHe, 3aKperieHue MOTyYeHHbIX
TEOPETUUECKUX 3HAHUN IO KOHKPETHBIM TeMaM yueOHON AUCLIUIIIINHBL

* (opmupoBaHHE OOITUX KOMITETEHITUH;
e (opMUpOBaHUE IIEMEHTOB MTPOPECCUOHATBLHBIX KOMITCTCHITH.

[lenpto  mpakTHUECKWX  3aHATUNA  sABIsSETCS  (OPMUPOBAHHWE  yYMEHHI
HEOOXOIMMBIX B TTOCHIENyIONIEH yaeOHOH 1 MpodheCCHOHATBHON AeTETFHOCTH.



Coneprxanue NMpakTUYECKUX 3aHATHN 1o ydeOHo# aucrurumae « DU3UKA»
HamnpaBlIeHO Ha peanu3anuio TpeOoBanuii DeneparbHOTO TOCYIapCTBEHHOTO
o0OpasoBaTebHOTO CTaHAapTa Mo mpodeccuu cpeaHero npodeccuoHaIbHOTO
obpa3zoBanus « TeXHUK-TIPOTPAMMHUCT.

IIpakTuyeckue 3aHATUS IPOBOIUTCS B yueOHOM KaOuHeTe « Du3mnKay.
[IpakTruyeckoe 3aHATHE BKIIIOYACT CICAYIOLINE CTPYKTYPHBIE DJIEMEHTHI:

* HHCTPYKTaX, IPOBOAUMBIN IIPEIIOIABATEIIEM,

* CaMOCTOATENbHAs NEATEIBHOCTD CTYCHTA,

* QAHAJIU3 U OLICHKA BHINOJIHEHHBIX PA0OOT.
BrinonHenuio 3a1aHuii Ha MPAKTUYECKUX 3aHATUAX IPEIIECTBYET JTOMAIHIA
MOJITOTOBKA C HCIOJb30BAaHUEM COOTBETCTBYIOIIEH JuTeparyphl (yueOHUKH,
JIEKLUMU, METOJUYECKUE MOCcOoOMsl M yKa3aHUs M Jp.) U IpOBEpKa 3HAHUM
CTYIEHTOB KaK KpPUTEpUN HX TEOPETUYECKOW TOTOBHOCTH K BBIIIOJHEHUIO
3a/laHusl.
KoHTposmp M OLIEHKAa pe3ynabTaToB BBINOJHEHUS CTYJEHTaMHM 3aJaHuid Ha
IIPAKTUYECKUX 3aHATHSAX HANpPABICHBl HA IIPOBEPKY OCBOCHMS YMEHUH,
IIPAKTUYECKOTO OIBITA, Pa3BUTHS OOIIUX U (POPMHUPOBAHUE TPO(HECCUOHATBHBIX
KOMIIETEHIIUH, OTIPEIeIEHHBIX MPOrPaMMOi Y4eOHOW AUCIUTITUHBI.
JUIs KOHTpOJIL M OLEHKU PE3YJIBTAaTOB BBINOJIHEHUS CTYJACHTAaMHU 3aJaHUi Ha
MPAKTUYECKUX 3aHATHUSAX UCIOIB3YIOTCS TaKUe (POPMBI U METO/BI KOHTPOJIS, KaK
HaOmoZieHne 3a paboToOM CTyIeHTaMu, aHalIMu3 pe3yJbTaToB HaOMIOACHUS,
OILICHKA OTYETOB, OLIEHKA BBITOJIHEHUS UHINBUTyAJIbHBIX 3aJJaHUH, CAMOOLICHKA
NEeATEIbHOCTH.
OneHKH 3a BBINOJIHEHUE 3a/1aHUi Ha TPAKTUYECKUX 3aHATUSAX BBICTABIISIOTCS 110

IATHOAIPHON  CUCTEME U YUYUTBIBAIOTCA  KaK  IOKa3aTcin TGKYHICfI
yCIICBAaCMOCTHU CTYACHTOB.

[IEPEYEHD IMPAKTUYECKUX 3AHSITUN 10 YVUEBHOM
JUCHUIUINHE «DU3UKA»

Tema 1.2

Jlunamuka

13 Ne2

N3yuenune 3akoH0B HproTOHA

2



I1P Ne3

N3yuenue cuit B mpupoje
2
Tema 1.3
3aKoHBI COXpaHEeHHUS

[TPNe4

N3yueHne 3ak0Ha COXpPaHEHUs UMITYJIbCA U 3aKOHA COXPAHEHHUS
MEXaHWYECKON SHEPTUHU

2
Tema 1.4
IMpuxiiagHbie 321241 MEXaHUKHU

TTPNeS

Pacuet TpaekTopun aBTOMOOWIISA, ABMKYILETOCS M0 3aKPYITIEHHOMY
Y4acTKy

2
Pasnen 2. MosekyasipHasi GU3HKa M TEPMOAMHAMMKA
Tema 2.1

OcunoBbl MKT. Temneparypa. JHeprusi TenJiOBOro ABHKCHUA
MOJIEKY.JT

[TPNe6

N3yueHne CBA3M MEXAY JAaBICHUEM U CPENHEN KUHETUYECKON
SHEPTUEH

2



Tema 2.2
YpaBHeHHe COCTOSIHUS U/1€AJIbLHOTO0 ra3a. ['a3oBble 3aK0OHbI
[TPNe7

Omnpenenenue Macchl BO3lyxa B yueOHOM KaOMHETE

2

TTPNe§
Pemenue 3a1a4 ¢ MCMOJIb30BAHUEM I'a30BbIX 3aKOHOB
2
Tema 2.3
B3aumHble npeBpaleHus ;KUAKOCTEN U ra3oB
[TPNe9
N3MmepeHne BIaXXHOCTH BO3/1yXa B KAOMHETE
2
Tema 2.5
OCHOBBI TEPMOAUHAMHUKHU
[TPNe10

Pemenue 3aJa4 € UCIIOJIb30BAHUECM IICPBOT'O 3aKOHA
TCPMOINMHAMUKHN

2
Paznen 3. DuekTpoaunammnka
Tema 3.1
DJIEKTPOCTATHKA
ITPNel1

HccnenoBanue 3IEKTPUUECKUX LENEN C Pa3JIUYHBIMU TUITAMU



COEMHEHUN KOHIEHCATOPOB
2
Tema 3.2
3aKOHBI MOCTOSTHHOIO TOKA
ITPNe12

HccnenoBanue 3IEKTPUUYECKUX LENEH PHU NOCIEA0BATEIBHOM,
napasieIbHOM U CMEIIAHHOM COEANHEHUS MPOBOAHUKOB

2
Tema 3.3

BHCKTPI/I‘leCKHﬁ TOK B Pa3/iMIHbIX Cpeaax

ITPNel3
Pemienue 3anau ¢ ucnonb3oBanruem 3akoHa Papases

2

Tema 3.5

SIB1eHUE IEKTPOMATHUTHON MHAYKIIMU
ITPNe14
Pemenue 3amau
2
Pa3nen 4. KojieOaHus1 1 BOJIHBI
Tema 4.2 Ynpyrue BoJIHBI
ITPNel5
HccaenoBanne MeXaHMYECKUX BOJIH

2

Tema 4.3



JJIeKTPOMATHUTHBIE KOJIe0OaHM s
[TPNel6
Pemienue 3anau
2
ITPNel7
N3ydenue neiicTBus Tpanchopmaropa
2
Pazgen 5. Ontuka
Tema 5.1
CBeToBbI€ BOJIHBI
ITPNe18
Pemenne 3amau
2
ITPNe19

Ornpenenenue HOKYCHBIX PACCTOSHHUI TOHKUX COOUPAIOIINX U
paccenBaroINX JUH3

2

ITPNe20

N3ydenune nucnepcun ceera

2

Tema 5.2

H3iyyeHue u CeKTPbI
ITPNe21
N3ydeHne CBOMCTB JIEKTPOMAarHUTHBIX U3ITyYEHUN

2



Pa3znen 6 . JjieMeHTHI KBAHTOBOM (PU3MKH
Tema 6.1

CBeTOBBIE€ KBAHTHI

ITPNe22
Pemenue 3amad ¢ ucnonb3oBanreM ypaBHeHus Gpotodddexra
2
Tema 6.2
AToMHas pusuka
[TPNe23
Pemenne 3amau
2
Tema 6.3
Du3uKa aTOMHOIO s1ApPa
ITPNe24
Pelienue 3aau Ha onpeieieHUE YHEPTUSI CBSA3U aTOMHBIX SIAEP
2
[TPNe25
HccnenoBanne 3akOHOB PaAMOAKTUBHOTO pacraaa
2
Bcero:

50

[TOPAJOK BbIIIOJIHEHMA



IMPAKTUYECKHNX PABOT

Ipakruueckoe 3amstue Nel «/3yueHue BHIOB
JBUKEHUS

Llens:

Hpe,I[BapI/ITeJ'IBHaH IIOATOTOBKA K ITPAKTHYCCKOMY 3aHATHUIO:

Bomnpocsr:

Ycn0oBUS BHITTOJTHEHUS

MCXaHHUYCCKOI'O

ObecneueHne MPaKTHUYECKOTO 3aHATHS:

Xon paboTHI:

Otuer o pabore:

Kputepuu o1ieHKH BBIIOIHEHUS IPAKTUYECKOW padoThI:

IIpakTnueckoe 3ansaTue Ne2.

Llens:

Hpe}IBapI/ITeJ'IBHaﬂ IMMOATOTOBKA K IMPAKTHYCCKOMY 3aHATHUIO:

Bomnpocsr:




VcinoBus BRITTOJTHEHHUS

ObecrieueHre MPAKTUICCKOTO 3aHSATHS:

Xon paboThI:

Ortuer o pabore:

Kpurtepuu o1ieHKH BBITIOTHEHUS TPAKTUYECKON paOOTHI:

[TpakTudeckoe 3ansTue No
3agaua:

B CoCyac CMKOCTBIO 10 IIpY HOPMAJIBHBIX YCJIOBHAX HAXOAUTCA
a30T. OHpeIIGJ'II/ITBI YHCJIO MOJICH a30Ta, MacCy a30Ta U
KOHICHTpAIUIO MOJICKYJI B COCYIC.

Pemenmue:

BrauaJie onpenenM HopMabHbIE YCIOBUS: Po = 10° Tla —
HopMmasibHOE aTMocdepHoe nasienue, To =273 K — HOopManbHas
Temrieparypa, Vo = 22.4 J1 — MOJISIpHBIN 00BEM.

Bocnonbe3yemcs ypaBHeHnem MenaeneeBa-Kianeiipona B Buze:

OTcroaa BeIpa3uM UCKOMOE KOJIMYECTBO MOJIEH (KOJIMYECTBO
Bewectsa v): M3 ypaBHeHus (1) BeIpazuM Takke Maccy a3ora
KonuenTpauust mosekyn B cocyne n= N/V, Torna u3 (1) YuutsiBas,
uTo MonspHas Macca M = 28*107 kr/moub, mo Gpopmynam (2) - (4)
HaiizeMm: v = 0,44 Mmosib, m = 0,012 kr, n = 2,65x10% 1/m°.

Otser: 0.44 moan; 0.012 kr; 2.65x10% 1/m3.

3amaua:



Kaxkoe koimm4ecTBO KMCI0pO/ia BRITYCTHIN U3 OaJIOHA EMKOCThIO
10 51, ecniu naBiieHHEe YMEHBIIMIOCH OT 14 aTm 70 7 aTMm, a
TemMIieparypa nouusuinack ot 27 °C go 7 °C?

Pemenmne:

Bocnone3yemcs ypaBHeHneM MenaeneeBa-Knaneipona aist
MIEPBOT'0 COCTOSTHUS:

U ISl BTOPOTO COCTOsIHUSA: Bhipazum maccel u3 ypaBHenuit (1) u (2)
Y BBIUTEM U3 NIEPBOM MACCHI BTOPYIO: YUTEM, YTO

Ti=1t,+273 =300 K,
T,=1t+273 =280 K.

Momnspras macca M = 32x10~% kr/moub. ITocie BelUncIeHuii
noxyyuM Am = 0,083 kr.

OtBet: 0.083 kr.
3agaua:

Onpenenute, Kak U3BMEHUTCS Macca BO3[yXa B KOMHATE ILIOMIAIbI0
20 m2 u BBICOTOM 3 M Ipy NoBbIIIEHHH Temmeparypsl ot 0 °C mo 27
°C mipu HOpMaJILHOM aTMOC(HEPHOM JIaBJICHUHU.

Pemenne:

JI1s1 penieHus 3a1a4u BOCIOIb3yeMcsl ypaBHEHUEM MeHieneeBa-
Knaneiipona:

I7I€ Po — HOPMaJIbHOE aTMOC(EPHOE 1aBICHUE.
[Ipu yBenuueHuu Temneparypabi:
OO6beM koMHaTHl V paBeH:

V=_8d

Bripazum maccsl u3 ypaBHeHut (1) u (2) v BeIuTEM U3 EPBOI
Macchl BTOPYIO, MOACTAaBUB (HOpMYITy IJid 0Obema:

3nech

T, =t +273 =273 K.



T,=t+273 =300 K.

[Tocne moacTaHOBKY YHMCIICHHBIX 3HaUeHU B (hopmymy (3)
nonyyaeM Am = 6,9 Kr.

OTBeT: yMEeHbIINTCH HA 6,9 KI.

[Ipaktuueckoe 3ansitue Ne 24

«lepexkT Macc. JHeprusi CBA3W)

Bapuanm 1.

o YKaKWMTe YiCIIO 3IEKTPOHOB, IPOTOHOB M HEMTPOHOB B aTOME
Oepuins *4Be

« Haiinute nedekt macc atroma Oepruivs B a.€.M. U B KT.
Macca nporona 1,00728 ae. M., macca Heiitpona 1,00866
a.e.M., Macca sajipa aroma oepwutusa 9,00998 a.e.m..

 Haiinure sHepruto cBs3M sapa aroma oepuius B JKOyIsIX u
B M»>B

Bapuanrt 2.

o YKaKWMTe YKCIIO SIEKTPOHOB, IPOTOHOB M HEMTPOHOB B aTOME
yrepona '%6C

« Haiinure nedekr macc aroma yriepoja B a.e.M. U B KI. Macca
nporona 1,00728 a.e.m., Mmacca uHeutpona 1,00866 a.e.M.,
Macca siapa aroma yroiepona 12,0077 a. eM..

« Haigure snepruto cBs3m sapa aroma yrepoaa B JKoyisax u
B MhB

Bapuanr 3.

e YKaXHWTe€ YHCIO JIEKTPOHOB, IPOTOHOB ¥ HEUTPOHOB B aTOME
¢ropa % F

« Haiinure nedekt macc aroma ropa B a.e.M. u B KI. Macca
nporona 1,00728 a.e.m., Macca Heitpona 1,00866 a.e.M.,



Macca siapa aroma ¢ropa 18,99345 a.e.Mm..

« Haiinure snepruio cBsi3u siapa aroma propa B JKOymsix u B
M>5B.

Bapuanrt 4 *

o YKaKWMTE YUCIIO SIEKTPOHOB, IPOTOHOB M HEMTPOHOB B aTOME
kucnopona %0

« Haiinure nedekr Macc aroma KHCJIOPO/ia B a.€.M. U B KT.
Macca nporona 1,00728 a.e.m., macca HeliTpona 1,00866
a.e.M., Macca aroma kucjopojga 15,9994 a.e.m..

« Haiinure sHEpruo cBsA3M fAipa aroMa Kuciaopojaa B JHKoymsax
U B MhB.

KOHTPOJIb 1 OHEHKA PE3VJIBTATOB OCBOEHUA TN CHUIIJIMHBI

IIpumepHbIe HOPMBI OLIeHKH 3HAHMI U YMeHMI yyamuxcs no pusuke

HpI/I OIICHKE OTBCTOB YUalIUXCS YUUTBIBAOTCA CJICAYIOINC 3HAHUA:
0 (pu3nvecKuX AABJIECHUSAX:

® [IpHU3HAKH ABJIEHHS, 10 KOTOPBIM OHO OOHAPYKHUBAETCS;

®  yCIIOBUS, IPH KOTOPBIX NPOTEKAET SIBJICHUE;

® CBs3b JAHHOTIO SIBJICHHUU C JAPYyTruMHu;

® 00bsSICHEHHE SBICHHS HA OCHOBE HAYYHOW TEOPHH;

L TIPUMEPHI YU€Ta U UCIIOJIB30BaAHUA €T0 Ha MPAKTHUKE;
0 (PU3UYECKHUX ONBITAX:

® [Ie/b, CXEMa, YCIOBUS, [IPU KOTOPBIX OCYIIECTBIIAJICS OIIBIT, X0/ U PE3YyJIbTaThl OIbITA;
0 ¢pu3MYeCKNX MOHATHAX, B TOM 4Hcie U 0 GU3NYeCKHX BeJHYNHAX:

®  SBIICHUS WM CBOWCTBA, KOTOPHIE XapaKTePU3YIOTCS TaHHBIM IMOHITHEM (BEITHMIHHOM);

® omnpeJeneHne MOHATHS (BEIUYHHBI);

®  (hopMyIBl, CBA3BIBAIOIINE JAHHYIO BEIMYHUHY C IPYTHMU;

®  eaUHUIBI GU3MYECKON BEJTMYHMHBI;

® CrocoObl HU3MEPCHU BCIINIUHBI;

0 3aKOHaXx:



® (opMynHpoBKa U MaTeMaTHYECKOE BEIPAKEHUE 3aKOHA;
®  OIIBITHI, TOATBEPIKAAIOIINE €T0 CIPABEIIINBOCTE;
® TpUMEpHI yueTa U MPUMEHEHUS Ha MPAKTHKE;
®  YCJIOBUS MPUMEHUMOCTH (U CTapIINX KIACCOB);
0 (pu3MYeCKUX TeOPHSX:
® OmBITHOE 00OCHOBAHKE TEOPUH;
® OCHOBHBIE IIOHSTHUS, OJOXKEHUS, 3AKOHBI, IIPUHIIHIIBI;
® OCHOBHBIC CJIC/ICTBUS,
® TpaKkTHYECKUE IPIMCHEHUS,;
® TpaHHUIBI IPUMEHUMOCTH (JUISI CTApIIMX KJIACCOB);
0 nmpudopax, MeXaHU3MaxX, MAIIHHAX:
® Ha3Hau€HUE; NIPUHIUN AEHCTBUSA U CXEMa YCTPOMCTBa;
® TPUMCHEHHUE U IPABUIIA TOIB30BaHUS IPUOOPOM.
dDuznyeckue N3MepeHnsl.
® OmpeneneHue IeHB ACICHUS U IIpeeia H3MEPEeHUs Ipruodopa.
*  OmpenensiTh a0COMIOTHYIO MOTPEIIHOCTh U3MEPEHUSI IPHOOpa.
® OtOupath HYXHBII IPHOOP U MPAaBUIHHO BKIIFOYATh €TI0 B YCTAHOBKY.

* CHuMarh IOKa3aHUs MPHOOPA U 3aNHCHIBATh UX C y4ETOM aOCONIOTHOM MOTPEITHOCTH H3MEPEHHS.
OnpenemnsTe OTHOCUTENBHYIO MOTPEUTHOCTh U3MEPEHUIl.

Crenyer y4uThIBaTh, YTO B KOHKPETHBIX Clly4dasx HE BCE TpeOOBaHHS MOTYT ObITH NPENbSBICHBI YYallUMCS,
HanpuMep 3HaHUE IPaHUL NPUMEHUMOCTH 3aKOHOB M TEOPHil, TaK KaK 3TH I'PaHHLbI HE BCEra PacCMaTpUBAIOTCS B
kypce ¢usuku CIIO.

Onenke moajIexar YMEeHus:

® IIPUMCHATH IOHATHS, 3aKOHBI 1 TCOPUH IJIA O0OBSICHEHHS SBIICHUIA Nprupoabl, TCXHUKU; OLICHUBATH BJIMAHUC
TEXHOJIOTHYICCKUX MTPOLUECCOB Ha 9KOJIOTUIO Opr)KaIOH.[Cﬁ Cpeabl, 310POBLE YCJIIOBCKA U APYTUX OPIraHU3MOB;

® CaMOCTOSTENHHO paboTaTh C YYeOHHKOM, HAYYHO-TIONYJSPHOW JmTeparypoit, mHpopmanueii B CMU u
WHrepHere ;

® pemarh 3aJa4M Ha OCHOBE M3BECTHBIX 3aKOHOB U (hOpMY.I;
®  [10JIb30BAThCSI CIIPABOYHBIMHU TAOIHIAMH (M3UYECKUX BEJINYHH.

Cnez[yeT 06pamaTL BHUMAaHHC Ha OBJIAJACHUEC Y4YalllMMUCA IIPABUJIbHBIM yHOTpe6J’IGHI/I€M, MOPOU3BHOLICHHUEM U

MpaBOMHCaHNEM (QU3NIECKUX TEPMUHOB, Ha Pa3BUTHE YMEHHUN CBSI3HO M3J1araTh M3y4aeMbId MaTeprall.

Texylmii KOHTPOJIb:

Ouemca YCTHBIX OTBETOB YYalllUXCH
OIIGHKa «5» CTaBUTCS B TOM cj1ydae, eClin yqanmﬁcx:

L4 06Hapy>KI/IBaCT BEPHOC IIOHUMaHHEC (I)I/ISPI‘IGCKOﬁ CYIIHOCTHU paccMaTpuBacMbIX SIBJICHHUI u



3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHii, Aa€T TOYHOE ONpEACNICHUE M HCTOJKOBAHWE OCHOBHBIX IMOHSTHIA,
3aKOHOB, TEOPHH, a TaKKe INPaBHIbHOE OIpeAciieHne (U3NIECKUX BEIHMYWH, WX EOWHUI] U CHOCOOOB
HU3MEpEeHUs;

® IIPAaBUJIBHO BBINOJIHSCT YCPTECIKU, CXCMBI U rpa(bmcn, COIMYTCTBYIOIIHEC OTBCTY,

® CTpPOHUT OTBET IIO COGCTBGHHOMY IJiaHy, CONPOBOXIACT PAaCCKa3 HOBBIMU NpUMEpaMHu, YMECT NMPUMECHUTH
3HaHHS B HOBOI CUTYyalluH ITPU BBINTOJTHECHUH MTPAKTUICCKUX SaHaHHﬁ;

® MOXET YCTAaHOBHTbH CBSI3b MEXKAY M3yYacMbIM U paHEe M3yUEHHBIM MATEPHAJIOM I10 Kypcy (H3HKH, a TaKxKe
C MaTepHaJIOM, YCBOCHHBIM IIPU U3yUCHNH JPYTHX MPEAMETOB.

OneHka «4» CTaBHUTCSI, €CIIM OTBET YJOBJIECTBOPSET OCHOBHBIM TPEOOBAHUIM K OTBETY Ha OLIEHKY «5», HO y4aluics
HE HCIONIB3yeT COOCTBEHHBIH IUIaH OTBETA, HOBBIC NPHMEpPHI, HE NPHUMCHSAET 3HAHHS B HOBOW CHUTyallH, HE
UCIIOJIB3YET CBSI3H C PaHEee U3yUYEeHHBIM MaTepHaioM U MaTepHaioM, YCBOCHHBIM IPU U3y4YE€HUH JPYTUX IPEAMETOB.

Ouenka «3» CTaBUTCS, €CITH OOIbIIAs YACTh OTBETa YOBICTBOPSCT TPEOOBAHUIM K OTBETY Ha OLICHKY «4», HO B
OTBETE OOHApYXKMBAIOTCSl OTHENbHBIE MPOOENbl, HE NPEMATCTBYIOUINE JalbHEUIIEeMYy YCBOCHHIO MPOrPaMMHOIO
MaTepHaa; yJalluiics yMeeT HPUMEHSTh MOJIyYeHHbIC 3HAHUS MPH PELICHUH MPOCTBIX 3a/ad C HCIIOIb30BAHHEM
TOTOBBIX (DOPMYJI, HO 3aTPYyIHSETCS MPU PEIICHUH 3aa4, TpeOyIoIuX npeodpazoBaHus GOPMyIL.

OHeHKa «2» CTaBUTCS B TOM cjiydae, €Clin yqamnﬁc;l HC OBJIaA€JI OCHOBHBIMU 3HAHUAMU U YMCHUSIMUA B COOTBECTCTBUU

¢ TpeOOBaHUSIMH IIPOTPaMMBI.
OreHka «1» cTaBHUTCS, €CITM YIEHUK HE MOXKET OTBETUTh HU Ha OIMH U3 ITOCTABJICHHBIX BOIIPOCOB.

B muceMeHHBIX KOHTPOJIbHBIX pa60Tax YUYHUTBIBACTCA TAKIKE, KaKylO 4aCTb pa6OTBI BBITIOJIHUJT YYCHUK.

IIpu oneHKe J1a0OPATOPHBIX PA0OT YYUTHIBAIOTCS YMEHHS
® [UIAHUPOBATh MPOBEJICHUE OIBITA;
® cobuparb yCTAaHOBKY IO CXEME;
®  [0JIb30BATHCS U3MEPHUTEILHBIMU PHOOPAMIL;

® IIPOBOJUTH Ha6J'IIOI[eHI/I$[, CHUMATL TIIOKa3aHHUA H3MCEPUTCIbHBIX l'IpI/I60pOB, COCTaBJIATH Ta6J'H/ILIBI

3aBUCHMOCTH BEJIMYUH U CTPOUTH IPpaduKH;
® OLCHUBATH U BBIYUCIISITH TMOTPEIIHOCTHU H3MepeHHﬁ;
® COCTaBJIATH KPAaTKHUIl OTYET U J1eNaTh BHIBOAKI 110 NPOAICTIAHHON paboTe.
Ouenka J1a60paTOpHBIX padoT:
OreHKa «5» CTaBUTCS B TOM CITydae, €CIH yUaliuics:

®  BBIIIOJHUII pa60Ty B IIOJIHOM O0BEME C CO6J'HOI[CHI/ICM HCO6X0,Z[PIMOI71 MOoCJIEA0BATCIIBHOCTU HNPOBCACHUA

OIIBITOB U U3MEPEHUIL;

® CaMOCTOSTENFHO M palMOHAIBHO CMOHTHPOBAJ HEOOXOAMMOe OOOpyHOBaHME, BCE OIBITHI HPOBEN B
YCIIOBHSIX U PEeXMMax, 00ECIeUMBAIONINX MOJTYYeHHE MPAaBHUIBHBIX PE3YyJIBTaTOB M BBIBOJOB; COOIIOIAI
TpeOoBaHUs OE30MaCHOCTH TPYa;

® B OTYCTC IPABUIBHO M AaKKypaTHO BBINOJHSJI BCEC 3allkCH, Ta6J'II/IL[I)I, PUCYHKH, HYCPTCKHU, l"pa(l)I/IKa,

BBIYUCIICHUSA,

® [PaBUJIbHO BBINOJHMII aHAJIM3 HOT'peHIHOCTeﬁ



OrneHka «4» CTaBUTCSA B TOM CJIy4Yae, €CIIM ObUIM BBIMOJHCHBI TPCOOBAHUS K OLCHKE «5», HO y4alluiics JOMYCTHII
HEIOYETHI UM HETPpyOble OMMOKH

OI_ICHKa «3» CTaBUTCs, €CJIN PE3YyIbTaT BBITIOJTHEHHON YacTH TaKOB, YTO MMO3BOJIACT IOJTYINUTH TPABUIIBHBIE BBIBOJEI,
HO B XOZI€ NPOBCACHUA OIIbITa U H3MepeHHﬁ ObLIN JOIMYyICHBL OIIHOKHU.

OI_ICHKa «2» CTaBUTCs, €CJIN PEIYNBTATBI HE MO3BOJIAIOT CACIIaTh NPABUJIBHBIX BBIBOAOB, €CJIM OIBITHI, U3MEPECHUS,
BBIYUCIICHUA, Ha6J’I}O[[eHI/IH TIPOU3BOAMUIIUCH HCIPABUJIBHO.

Ouenka «1» cTaBHTCA B TeX CIIy4asx, KOIza y4Jaluiicss COBCeM He BBIITOIHHI PadoTy.

Bo Bcex cimyuasx oleHKa CHIDKASTCS, €CII YICHUK He coOmronal TpeboBaHms 0€30IIaCHOCTH Tpy/a
OneHka MMCbLMEHHBIX KOHTPOJIbHBIX padoT

Ouenka 5 craBuTCS 3a pabOTY, BRIIOIHEHHYIO TIOMHOCTRIO 0€3 OIMMO0K U HEZOUETOB.

Ouenka 4 craBuTCs 32 pabOTY, BEIIOIHEHHYIO MOJTHOCTHIO, HO TIPY HAJIMYWHU HE O0Jiee OHOM OMMOKH M OXHOTO
HezjodeTa, He OoJjiee TpeX HeJoYeToB.

Ouenka 3 craButcst 32 paboTy, BBIIOIHEHHYIO Ha 2/3 Bceil paboThl MPaBUIBHO WITK MPH JOMYIICHUH He Ooee
OJIHOM rpy0oii OHOKH, HEe O0Jiee TPeX HErpyOBIX OIIHUOOK, OHOW HErpy0oii OMHMOKK U TPEX HEJOUCTOB, MPU
HAITMYUH YETHIPEX-TISATH HE0YETOB.

Ouenka 2 craBuTCst 32 paboTy, B KOTOPOH YMCIIO OMIMOOK U HEOYETOB NPEBBICHIIO HOPMY JUISl OLICHKHU 3 HJIH
NPaBUIILHO BBITIOJIHEHO MeHee 2/3 paboThl.

Onenka 1 craButcs 3a pa60Ty, HCEBBINIOJIHCHHYIO COBCEM HJIN BBIITOJITHCHHYHO C pr6I>IMI/I OIIHOKaMU B 3aJaHUAgX.

HToroBblii KOHTPOJIb N0 JMCHUIIUHE (AU PepeHHHPOBAHHBIH 3a4eT)
Bompocsr:

Buner Ne 1
1. Mexarudeckoe aprkeHne. OTHOCHTEIFHOCTD ABIKCHUS. PaBHOMEpPHOE W PaBHOYCKOPEHHOE JIBIKCHUE.
2. 3amaya Ha IPIMEHEHIE 3aKOHOB COXPaHCHHS MacCOBOTO YHCIIA M ANEKTPHUYCCKOTO 3apsiaa.
Buner Ne 2
1. BsaumonetictBue ten. Cuia. 3akoHbl JuHaMuKu HeroToHa.
2. JTaboparopHas pabdoTa « M3MepeHne moka3areist MpeIOMIICHHUS CTEKIay.
Buter Ne 3

1. I/IMHyJ'ILC Tela. 3aKoH COXpaHCHUSA UMITYJIbCA. HpOHBJ’IeHI/IG 3aKOHa COXpAaHCHU UMITYJIbCA B IIPUPOJAC U €TO

HCTIOJIb30BaHNE B TEXHUKE.
2. 3amaga Ha ONpeAeICHNE TEPHO/Ia U YaCTOTH CBOOOAHBIX KosieOaHui B KojeOaTeIbHOM KOHTYPE.

buner Ne 4

1.. 3axon Bcemmproro Tarorenns. Cuna Tsxkectr. Bec tena. HesecomocTs.

2. 3ajavya Ha MPUMEHEHHUE TIEPBOTO 3aKOHA TEPMOTUHAMUKH.

Buner Ne 5

1. IlpeBpamierne 3HEPTUH IpH MeXaHUIeCKuX Konebannsax. CBoOOTHBIC U BRIHYKICHHBIE Kotebanus. Pe3oHaHc.
2. 3ajaua Ha pacyeT COIPOTHUBIICHNUS JBYX MapaUIeIbHO COCMHEHHBIX PE3HCTOPOB.

Buner Ne 6



1. OnbITHOE 000CHOBAaHUE OCHOBHBIX MOJIOKEHUI MOJICKYIISIPHO- KHHETUYECCKOM TEOPUU CTPOCHUS BEIICCTRA.
Macca u pa3mepsl MOJIEKYII.

2. 3ajaua Ha JBIKCHUE WUITH PABHOBECHUE 3apsKEHHOM YaCTHIIBI B AIEKTPUUSCKOM TIOIIE.
Buner Ne 7

1. Uneansusrii ra3. OcHoBHOe ypaBHeHne MKT uneansraoro ra3a. Temneparypa u e€ m3Mepenue. AGCONIOTHAs
TeMIieparypa.

2. 3ajada Ha onpeJeNieHne WHIYKIMK MarHUTHOTO Nouts (110 3akoHy Amnepa wiu o ¢popmyine JlopeHua).
buner Ne 8

1. YpaBHEeHHE coCTOSTHHS HJIealIbHOTO Ta3a (ypaBHeHne Menzeneesa - Kiaitnepona). M3onpoueccsl.

2. 3ajada Ha MPUMEHEHHE YpaBHEeHUs DWHINTeHHa 11 hoTodddekra.

buner Ne 9

1. Ucnapenue u xonaeHcanus. HacelleHHbIe U HEHACHIIIICHHBIE Naphl. BiaaxkHOCTh Bo3nyxa. M3mepenue
BJIQXKHOCTH BO31yXa.

2. JTaboparopHas paboTa « M3MepeHne IIHHBI CBETOBOW BOJHBI C UCTIONB30BaHUEM NU(PAKIIMOHHOHN PEIICTKID.
Buner Ne 10

1. Kpucrammmueckne 1 aMmopdHBIC Tena. YIIpyTrue U IiacTHaeckue AeopMariy TBEpAbIX TEl.

2. 3amagya Ha OMpeAeIICHNE TTOKa3aTels MPEJIOMIICHUS ITPO3PadHON CpPEIbL.

Buner Ne 11

1. Baytpennss sneprust. IlepBblil 3akoH TepMonuHaMUKH. [IpiMeHeHHe IepBOro 3aK0Ha TEPMOJMHAMHKH K
u3onpoueccaM. AnuadaTHbIi Iporecc.

2. 3amaya Ha IPUMEHEHHE 3aKOHA 3JIEKTPOMarHUTHON HHAYKIIUH.

Buner Ne 12

1. B3aumogeiicTBre 3apspkeHHBIX Tel. 3akoH KynoHa. 3akoH coXpaHEeHHs SIEKTPUIECKOTO 3apsia.
2. 3amaga Ha IPIMEHEHHE 3aKOHA COXPAaHEHHs YHEPTHH.

Buner Ne 13

1. Kornencaropsl. DeKTpoeMKOCTh KOHeHcaTtopa. [[puMeHenne KoHAeHCaTOPOB.

2. 3ajavya Ha MPUMEHEHHUE YPaBHEHHsI COCTOSIHUS UCAILHOTO Ta3a.

Buner Ne 14

1.Pabora 1 MOIIHOCTb B II€MTH MMOCTOSTHHOTO TOKa. DJIEKTPOABIKYIIAs crita. 3akoH OMa JUis TIOJTHOH Lieny.
2. JlaboparopHas pabota « V3mMepeHre Macchl Tea ».

Buner Ne 15

1.. MarauTHoe noJie. JlelicTBre MarHUTHOTO TOJISI Ha SJICKTPUUYECKHMA 3apsij] ¥ OTIBITHI, TOJATBEPKIAIOIIHE ITO
JeicTBue.

2. JTaboparopHas paboTa « M3MepeHre BIaXKHOCTH BO3IyXa ».
Buer Ne 16

1. ITonmynpoBogauku. CoOCTBEHHAs: M MPUMECHAs! TPOBOIUMOCTD HOJIYTTPOBOIXHHUKOB. [10yIpoBOTHUKOBEIE
pHrOOPEIL.



2. 3aja4a Ha IPUMEHEHHE TPA(UKOB N30MPOIIECCOB.

Bbuner Ne 17

1.. DmexTpoMarauTHasI HHAYKIUS. 3aKOH deKTpoMarHuTHON nHAYKnuu. [Ipasuio Jlenna.

2. 3ajada Ha onpesesieHne paboThI ra3a ¢ MOMOLIBIO Ipaduka 3aBUCUMOCTH JIaBJICHUS ra3a oT ero oobema.
Buner Ne 18

1. SIBnenne camonmHAYKINU. UHAYKTHBHOCTH, DJIEKTPOMArHUTHOE TIOJIE.

2. 3anaua Ha omnpeneneHue Moayiast FOHra Matepuana, U3 KOTOPOro U3TrOTOBJIEHA NMIPOBOJIOKA.

Buner Ne 19

1. CBoGOIHBIC U BBEIHYXICHHBIE 3JIEKTPOMarHUTHbIC KoneObanus. KoneGarenpHbIi KOHTYp U IPEBpaICHUE SHEPTUH
MIPY JIEKTPOMArHUTHBIX KOJIeOaHMsX.

2 3agaya Ha npuMeHeHue 3akoHa [xoyis - Jlenna.
Buner Ne 20

1. OnekTpoMarHUTHBIEC BOJIHBI U UX CBOWCTBA. [ [pHHIMIIBI paTuOCBA3H U IPUMEPHI UX IPAKTHYECKOTO

HCIIOJIE30BAHHS.
2. JTaboparopHas paboTa « M3MepeHre MOIIIHOCTH JIAMIIOUKH HaKaJIABaHU.

bunet Ne 21

1. BonHoBbIE CBOMCTBA CBETA. DIEKTPOMAarHuTHas MPUPOAA CBETA.

2. 3amaya Ha IpUMeHeHHe 3akoHa KymnoHa.

bunet Ne 22

1. OnsrTer Pesepdopna no paccenBanuio anbda yactull. SmepHas Mmoxens aroma. KBartoBble mocTynars! bopa.

2. 3ajavya Ha U3MEPEHHE yIEeTbHOTO COMPOTHUBIICHHSI MaTepuala, U3 KOTOPOTo ClielaH MPOBOIHUK.

Bunter Ne 23

1. Ucnyckanue u noroueHue ceeta aromaMu. CeKTpaibHbIM aHaIH3.

2. 3amaya Ha Beruncienue DJ]C uin BHYTPEHHETO COMPOTHBICHUS HCTOYHHUKA TOKA.

bunet Ne 24

1. ®oToaddekt u ero 3akoHBI. YpaBHeHUE DWHIITEHHA M1 hoTorddexTa. [IpumeHeHne GoTorPdeKra B TEXHHUKE.
2. 3ajavya Ha MpUMEHEHUE 3aKOHA COXPaHEHUS! UMITYJIbCa.

Bunter Ne 25

1. Coctas sapa aroma. M3otomnsl. DHeprus cBA3HU sapa atoma. LlenHas saepHas peakuus. YCI0BHA €€ MPOTeKaHuUsl.
TepMmosIepHbIE pEaKIIMHU.

2. 3amaya Ha pacyeT OOIIEero COMPOTUBIICHUS IBYX MOCIEIOBATEIIFEHO COSAMHEHHBIX PE3HCTOPOB.
Buner Ne 26

1. PagnoakTuBHOCTE. BUIBI painoakTHBHBIX N3IYYCHUH U METOJBI UX perucTpannu. bromornueckoe nericTeme

HOHU3UPYIOIUX I/I3J'IY‘I€HI/II7L

2. JlaboparopHas pabota « OleHka Macchl BO3IyXa B KIIACCHOW KOMHATE MPH TIOMOIIX HEOOXOAMMBIX U3MEPEHUH U
pacyeToBy.



Inoccapmnii

Mexanuka
1.A0coJ110THOE ABHKEHME - IBH/KEHHE TeJIa OTHOCUTEIbHO YCJIOBHO HEeIIOABHKHOM CHCTEMbI 0TCYeTA.

2.A0COJIIOTHO TBEP/IOE TeJI0 - CHCTeMa MaTepHAJbHBIX TOUYEK, PACCTOSIHIE MeKIY KOTOPHIMH He U3MEeHSI0TCS
B JIaHHOIi 3a1a4ye. AGCOJIOTHO TBEp/0e Telo 00J1a/1aeT TOJbKO MOCTyNaTeIbHbIMU U BPalaTeIbHBIMH
CTeneHsIMH CBOOOIbI.

3.ABTOKOJI€0aHHSI — 3TO HE3aTyXalOIINe KonebaHus TOR NeHCTBUEM ITOCTOSTHHOW cuiibl. HesaTtyxaromme
KoJIeOaHMs B aBTOKOJICOATEIIFHON CHCTEME MOICPKUBAIOTCS 38 CYCT UCTOUHHKA YHEPTHH, MOKIF0YaeMOTO B
HY>KHBIC MOMEHTHI BpeMEHH K Kojie0aTenbHO cucteMe (MasTHHKY, KojeOaTeIbHOMY KOHTYPY U Ip.) Uuepe3 KIaraH,
PEryIupyIOUINii MOCTYIIJICHHE SHEPTUU B 3Ty cucTeMy. Poib KiamaHa MOXKET UrpaTh, aHKEPHBIM MEXaHHU3M B yacax,
paauoiaMIia, TpPaH3UCTOP U Tp.

4.Bec Tesia - B pusuke - cuna, ¢ KOTOPOIi Tes10, HAXOASLEECS] B CHJIOBOM (TPaBUTALIMOHHOM) 10JIe, AeiicTByeT
HA FOPU30HTAJILHYIO ONOPY MJIH PACTATMBaeT BEPTUKAJIbLHBIN MoABeCc. 3HAYNT, BeC MPUJIOKEH K Omope, K
NoJBecY, HO He K TeJIy.

S5.BpamarejibHoe IBHKEHHE BOKPYT OCH — IBHKEeHHe, IPH KOTOPOM mpaeKmopuu Bcex ToUeK Tesa sBJSIOTCS
OKPY:KHOCTSIMM C LICHTPAMH, PACI0JI0)KeHHbIMM HA OJHOM NMPsAAMO¥i (0CH BpalleHus ), U JeKallluMi B
IUIOCKOCTSIX, ePIeHAMKYJISIPHBIX 3TOH NPSAIMOIi.

6.BTopasi kocMHuYecKkasi CKOPOCTb - MUHMMAJIbHAS CKOPOCHMb, KOTOPYIO HEO0X0AUMO COOOIIMTD TeJlY,
HAXOAsALIeMYycsl HA OBEPXHOCTH 3eMJ/IH (MJIM HHOTO0 MACCUBHOIO TeJjia), YTOObI OHO BbILLIO U3 chepbl
TPABUTALMOHHOIO AeiiCTBUSA MJIaHeTHI (T. €. yIAJINJI0Ch HA TAKOe PACCTOSIHHE, IIPH KOTOPOM NMPHUTSZKEHHE K
3eMile mpeHeOpeKUMO MAJI0). Y MOBEPXHOCTH 3eMJIU BTOpasi KOCMHYecKasi CKOpocTh paBHa 11.2 km/c.
BTtopas kocMuueckasi CKOPOCTh He 3aBHCUT OT HaNpaBJeHNs, B KOTOPOM 3alycKaeTcs TeJlo.

7.BTopoii 3axkoH Hp10TOHA - hM3uYecKUil 3aK0H, B COOTBETCTBHHU ¢ KOTOPBLIM YCKOpeHuUe, NpuodpeTaeMoe
MAaTepHAJILHON TOYKOH B HHEPHUAJIBHOIH CHCTeMe 0TcYeTa, MPSIMO MPONOPUHMOHAIBLHO AeiicTBYIOLIelH Ha Teslo
(paBHoAelicTBYIOLLCI) cHIle, 0OPATHO NMPONOPLHOHAIBHO Macce Tesla, U HAPABJIEHO B CTOPOHY AelcTBUSA
cuiibl. B Takoii gopme 3aKOH NPUMEHHM TOJBKO IJIsl TEJI, MACCa KOTOPBIX NPH ABM:KEHMH HE MEHSCTCH.
BoJiee o0mas popMmyaupoBka BTOporo 3akoHa HbI0TOHA NIACUT: CKOPOCTHh U3MEHEeHUs UMITYJIbCa TeJia
NPSAMO NPONOPUUOHAIBLHA IefiCTBYIOLIEH cule.

8.BbIHY:K1eHHBIMU KOJTE€0aHUSIMHM HA3bIBAIOTCS HE3aTyXaIOIIUe KoeOanus TOJ AeUCTBUEM NIEPUOINIECKU
MEHSIFOIIIEHCSI BEIHYKIAIOIIEH CHilbl. AMIUTATY/A U (ha3a BRIHYKICHHBIX KOJeOaHHHA 3aBUCST OT YaCTOTHI
BBIHYX/TAIOIIEH CHITBI (CM. Takxke Pesonanc).

9.lnHamMuKa - pa3aes] MeXaHNKH, U3Y4YaloOLIUii BIUsIHHE B3aMMOACICTBUI MeKy TeJJaMU HA MX MeXaHUuecKoe
oguxcenue. JlIHHAMMKa 0OTBeyaeT Ha BONPOC: NMOYeMy JABMKETCS TeJI0? ITO NPUYMHHAS YaCTh MeXaHUKH.

10.JunamMuyeckue ypaBHeHUs ABUKEHUSI —— 3TO 6mopoii 3akon Hvlomona, 3anMcaHHbli 17151 JaHHOTO Tena. DTU

YpaBHCHUSA MOXXHO 3allMCATh B BEKTOPHOM BHUJC U B IIPOCKIHUAX HA OCU KOOPAWHAT. CocraBieHue 1 PpCHICHUC TaKUX
ypaBHeHI/Iﬁ — INIaBHaA 3aJa4da OUHAMUKU.

11.3ak0oH BceMUMPHOTO TAToTeHus: (OTKPHIT HBIOTOHOM) IMacuT: cuila B3aUMOAEHCTBHS JBYX MaTepHaIbHbBIX TOUEK
MPSMO NMPOMOPIIMOHATIFHA MaccaM THX TOYEK, 00paTHO MPONOPIMOHANbHA KBaIPaTy PACCTOSHUSA MEXIY HUIMU U
HarpaBJieHa BJIOJIb PSIMOM coequHsIoIIel Toukn. Macca, purypupyromias B 3TOM 3aKOHe, Ha3bIBaeTCs
TPaBUTALUOHHOM.

12.3akonb1 Hel0TOHA - TPH 3aK0HA, JIexKallMe B OCHOBE KJIACCHYeCKOH MexaHUKH. 3akoHbl HbloTOHA He
JAOKA3BIBAIOTCS B MATEMATHYECKOM CMBICJIE, a SIBJISIIOTCS 00001eHHeM onbITa. BiepBbie 3TH 3aK0HBI ObLIN
copmyaupoBanbl Hel0TOHOM B 3HAMEHHMTOM TpyAe «MareMaTHYecKHe HAYAJ1a HATYpaIbHOi duiocodpumn»

(1687).

13.3aK0oH coXpaHeHHUsI HMITYJIbCA - 3AKOH MEXaHHKH, B COOTBETCTBHH C KOTOPbIM: BEKTOPHAS CyMMa
HMIIYJIbCOB TeJl 3aMKHYTOI CHCTEMBbI 0CTaeTCsl MOCTOAHHOM NMPH JTI00BIX B3aUMOAE CTBUSIX ITHX TeJ MEKIY
cofoii. UMnyJibc MOKeT TOIbKO NepepacnpeaeasiTbesi MesKAy TeJaMu cucTeMbl. B Mexanuke 3TOT 3aKoH

BBIBOIUTCS M3 3aKk0HOB Hbr0TOHA. 3a npeaecjiaMmiu MEXaHUMKHU 3aKOH COXPaHECHHUS MMYyJ/IbCa HYKHO
paccMarpuBaTb Kak CaMOCTOSITeJIbHBINA ONBITHBIN NPUHIIHII, HE cBoAsimuiics Kk 3akoHam HeuroToHa. 3akoH
CoXpaHeHMsl MMITYyJIbCAa €CTh CJICACTBHEC O/ITHOPOAHOCTH NMPOCTPAHCTBA.

14.3akoH COXpaHECHUSA MACCHI - 3AKOH KJaccu4ecKoit MEXaHUKHU, B COOTBETCTBUM C KOTOPBIM NPpHU JII00BIX



mpomeccax, MpoucCxXoaaluX B CUCTEME TeJI, €€ MacCa OCTaeTCst Heu3MeHHoii. B cneuuaﬂbnoﬁ meopuu
omHocumesibHocmu 3TOT 3aKOH MOCJI€ OTKPBITHA B3AaUMMOCBA3H MAaCChI M JHEPIrud MOABEPIrcH
MmepeoCMbICICHUIO. Kak BBISICHUJIOCH, BCAKO€ BBIICJICHUEC UJIN TMMOIVIOICHUE JHEPIUU COITPOBOKIACTCHA
H3MECHCHHUEM Macc.

15.3aKoH coxpaHeHUS] MeXaHUYeCKOil JHepruy - pu3nyecknii 3aK0H, B COOTBETCTBUH € KOTOPLIM: B
3aMKHYTOM cMcTeMe, B KOTOPOii He 1eliCTBYIOT CHJ/Ibl TPEHHMS H CONPOTHBJICHHS, CYMMa KMHETHYECKOH 1
NOTEeHUHAJBHOH JHEPrUU BCeX TeJl CUCTEMbI 0CTACTCH BeJIMUMHON MOCTOSIHHOM.

16.3aKoH coxpaHeHHSI MOMEHTAa HMIIYJIbca - pU3MYeCKHil 3aKOH, B COOTBETCTBHU € KOTOPHIM MOMEHT
HMIIYJIbCA 3aMKHYTOH CHCTeMbl OTHOCHUTE/IbHO JII0001 HeNMOABUKHOI TOUYKH He H3MEHsIeTCsl CO BpeMeHeM.
3aKOH cOXpaHEeHHs MOMEHTA UMITYJIbCA eCTh MPOsiBJIeHHe H30TPOITHOCTH MPOCTPAHCTBA.

17.3aKoH coxpaHeHHUsI YIEKTPUIECKOT0 3apsia - GpU3nYecKHuii 3aK0H, B COOTBETCTBUHU € KOTOPHIM B
3aMKHYTOM cHcTeMe B3aNMOACHCTBYIOIIHX Tel ajJredpanyeckas CyMMa 3JIeKTPHYECKHX 3apsA10B (IOJHbIH
3JIeKTPHYECKHi 3apsi1) OCTaeTcss HEM3MEHHOM NMPH BceX B3aNMOAeiiCTBUSAX.

IS.HMHyJII)C - IPOU3BEICHUE MACCHI (TO‘Ie‘IHOFO) TeJa HA CKOPOCTH B KOHerTHOﬁ CUCTEME OoTCUCECTA.
MMl'ly.]I])C MEXaHHYEeCKOH CHCTEMBI paBeH BeKTOpHOﬁ CYMM€ UMITYJIbBCOB BCEX gacreii cucreMbl. B cucreme
cn eIMHUI el HMITYJbCA ABJACTCA KHWJIOTPAMM-METP B CEKYHAY.

19.Hepuust - iBJIeHHE COXPAHEHHUSI CKOPOCTH NPSIMOJIMHEHHOI0 PABHOMEPHOT0 ABHKEHHsI MJIU COCTOSIHUSA
MOKOSI IPU KOMIIEHCALMH BHELUHUX Bo3AelicTBuil. UHepuMs npucya BceM MarepuajJibHbIM 00beKTaM B
OJMHAKOBOM cTeneHM. /[BUKeHUe 110 HHEPU UM - ABUKEHHE TeJia, Ipoucxoasiiee 0e3 BHEIIHUX BO3/1eiCTBHIl.

20.AHepTHOCTD - CBOICTBO MAaTepPHAIbHBIX 00bEKTOB PUOOPETATH Pa3Hble YCKOPEHUs IPH OIMHAKOBBIX
BHEIIHUX BO3/1eHCTBUAX CO CTOPOHBI APYTUX TeJ. Mepoil HHEPTHOCTH TeJIa B MOCTYNATeIbHOM IBHKEHHH
SIBJISIETCS €r0 Macca, a IPH BPaIaTeJIbHOM ABUKEHHH — MOMEHM UHEPUUU.

21.MHepunajibHAsA CHCTeMa 0TCYeTa - cucmema omciema, B KOTOPOH TeJI0 HaXOAUTCS B TIOKOE MIIH IBHXKETCS
PaBHOMEPHO U MPSAMOJIUMHENHO 10 TeX MOp, IOKAa Ha HETO HE IEUCTBYIOT APyrHUe Tejla Uiu 3TO JeHCTBUE
CKOMIIEHCUPOBaHO. CMBICT nepgoco 3akona Heiomona B yTBEpKJICHUH CYIIECTBOBAHHUS TaKUX CHCTEM OTCYETA.

22.KuHeMaTHKa - pasJesl MEXaHUKH, U3y4aloIlii reoMeTpUUeCKHUe CBONCTBA ABMKEHUS Tell 0e3 yueTa ux Macc U
JIEWCTBYIOLIMX Ha HUX cuil. KMHeMaTHKa uccieiyeT cnocoObl ONMUCAHMs ABUKEHUN U CBSI3eH MEX/y BETMUHMHAMH,
XapaKkTepHU3yIOIKUMU 3T IBHKeHUs. KuHeMaTuka oTBedaeT Ha BOIPOC: KaK JABIKETCS TeIo?

23.KuHeTH4YecKasi FJHePIrusi — JHEPIus MEXaHWIECKOM CHCTEMBI, 3aBUCSIIAs OT cCKopocTeil ee Touek. Eciu Teno
MacChl M JBMKETCS CO CKOPOCTBIO V, TO €70 KMHETUYECKAs SHEPTHUS paBHA mv>/2,

24.KosiebaHusn — 3TO MEPHOIMNYECKH OBTOpSIONIMecs NBIkeHus. KoixebaHus, onmuchIBaeMbIe 3aKOHOM CHHYCA X

=A sin (ot + @) nnn KocuHycax =4 cos (ot + @), HA3BIBAIOTCA TapMOHUYECKUMHU. Benndnna, crodmias mox
3HAKOM rapMOHHUYeCKOW (QYHKIUU (w! + @), HazpiBaeTcs Pa3oil; @ Ha3bIBaeTCS KPYTOBOH (WITH MUKIIYECKOMN)

4acTOTOW; ¢ — HavajbHOU (azoil. KoneGanus pasHoil mpupoas! ONMKCHIBAIOTCS MaTEMAaTHYECKH COBEPIICHHO
OJIMHAKOBO.

25.Ko3¢¢dunmeHT TpeHHss — OTHOIIEHHE CHIIBI TPEHUS K CHJIe HOPMAJIbHOM peakIiiuy (MIH K CHJIe HOPMAJIBHOTO
JIaBJICHUS, IPYKUMAIOIIEH TpyIrecs IIOBEPXHOCTH APYT K ApyTy). Belpaxkaercst oTBIeUeHHBIM Oe3pa3MepHBIM
qucIoM (cM. Takxke Tpenue).

26./InHeliHasi CKOPOCTD - CKOPOCTH OTJAeI1bHOI TOYKH BPAIIAIOILErocs TeJIa, 3aBHCAIIAs OT YIII0BOH
CKOPOCTH H PACCTOSIHUSA OT TOYKH 10 0CH BpalleHHusl. JInHelHAA CKOPOCTh MATePHAJILHON TOYKH YHCICHHO
PaBHa PacCTOSIHUIO, KOTOPOE TOYKA NMPOXOAHUT B ¢IHHUIY BpEeMeHH.

27.Macca — Mepa HHEPTHBIX U I'PaBUTAlIMOHHBIX CBOICTB Tena (cM. Muepmuocms, 3aKon 6ceMuprozo
msazomeHnus). Macca He 3aBUCHT OT CKOPOCTH.

28.MareMaTH4YeCKHii MASTHUK - MEXaHUYeCKasi KojledaTe/IbHAS CUCTEMA, COCTOSIIAS U3 MaTepuaibHO’
TOYKH, MOJABEIIEHHOI HA TOHKOI, HeBECOMOW U HEPACTSKMMOI HUTH MJIM HA HEBECOMOM CTEPIKHE B MOJIe CUJI
Ts:kecTU. [leproa MaabIx Ko1e0aHUH MATEMATHYECKOTO MASITHUKA He 3aBUCHT OT aMILUIMTYAbI U
omnpeneasiercsi mo popmyJae: T = 27t\/l/g .

29.MartepuaabHOii TOUKOH Ha3bIBAETCS TEJO, pa3Mepbl U popMa KOTOPOTo B IaHHOM 3a/1aue HE CYLIECTBEHHBI.
MarepuanbHyI0 TOUKY 4aCTO Ha3bIBAIOT TEIOM.



30.MrHoOBeHHAasl cKOpocmy - pejieJi CpeAHell CKOPOCTH 32 0eCKOHEYHO MAJIbIi MPOMEKYTOK BpeMeHH.
MrHoBeHHasi CKOPOCThH HANpaBJjeHa MO KacaTeJlbHON B JaHHOM TOUKe mpaeKkmopuu.

31.MrHoBeHHas yIJIOBasi CKOPOCTB - Mpe/iesl, K KOTOPOMY CTPeMHUTCSl CpeHsISl YIVIOBasi CKOPOCTh NP
0eCKOHEeYHOM YMeHbIICHUH NMPOMEKYTKA BpeMeHH. MTHOBEHHYIO YIVIOBYIO CKOPOCTh MOKHO HAWTH, TAKMM
00pa3oM, KaK IPOU3BOJHYIO OT YIJIa MIOBOPOTA N0 BPEMEHH.

32.MexaHuka - OCHOBHOM pa3aes QU3NKH; HAYKAa 0 MEXaHHYeCKOM ABHKEHUH MATEPHAJIBHBIX TeJ H
NPOMCXOSILIUX B3auUMo/elicTBHAX Me:KAY HUMH. B pe3ybTrare B3anMoeiicTBUs H3MEHSIOTCS CKOPOCTH TeJl
W Teqa aepopmupyrores. MexaHnka noapasjensercs HA CMamuKy, KUHEMAmuKy U OUHAMUKY.

33.Mexannyeckasi KapTHHa Mupa cpopmupoBajach k cepeante 19-ro Bexa. CoriiacHo 3Toii KapTuHe Bce
TeJIa COCTOSIT U3 MeTbYal X YaCTHI, KKMPIIMYMKOB» MUPO3AaHUSsl, ATOMOB U MoJieKy./1. OCHOBOW KapTHHBI
MHpa sIBIAI0TCs 3akoHbI HbloToHAa. Mup npeacTaBisieT c000if THTAHTCKYI0 MALIHHY, IOCTPOEHHYIO MO
3aKOHAM MeXaHMKH. MHUKpPOMHP cuuTasICs NMOA00HBIM Makpomupy. IIpupona adconoTHO Heu3MeHHa. B Mmupe
TOCNOACTBYIOT OAHO3HAYHbIC MPUYHHHO-CJICICTBEHHBIE CBSA3M (J1AaIIacOBCKHUIl feTepMuHN3M). B 19-M Beke
MeXaHH4YeCKas KAPTHHA MHPA CMEHWJIACH YJIeKTPOMAarHUTHOIA.

34.Pabora B MexaHHKE €CTh Mepa U3MEHEHH ITOJTHOH MEXaHUIECKOW YHEPTUH CHCTeM. DJIeMeHTapHas padora
oTpeaeseTcs Kak CKaJIIpHOE MPOU3BEACHHE CUibl HA SIIEMEHTapHOE nepemelyeHue.

35.11os1Has1 MeXaHU4YeCKasl JHEPIrUsl - CyMMa KMHETHYECKOH M OTEHUMAJIbHOM SHepPruM Tejia (MM CUCTeMbI
Teu1). [TonHast MexaHHYecKasi JHePrusi XapaKkTepu3yeT ABHKeHHe M B3aUMo/leiicTBHe TeJI H 3aBHCHUT OT
CKOpOCTei TeJI M UX B3aMMHOI0 PacnojiokeHus. B peiiTHBHCTCKOII MexaHMKe NOJIHOM JHepruei Ha3bIBaeTcst
CyMMAa KHHeTHYeCKO# IHepruy U IHePIruu MOKOsl YacTulbl (Tesna) (cM. Takke Peramusucmcekan mexanuka).

36.MexaHnnueckoe ABUKECHUE - UBMEHECHUE C TCUCHUEM BPEMEHH IO O0KCHUSA OIHOT0 T€JIa OTHOCUTEC/IBHO
APYroro Wjiu moJo;KeHust yacreii Tejaa APYr OTHOCHUTEJIBHO ApYyTa. MexaHuueckoe IBUKEHHUE B 3TOM CMBICJIE
OTHOCHUTECJIBbHO.

37.Mexannueckue KojiebaHus - 00/1aJa01IHe NEPUOAMYHOCTHIO OTKIOHEHHS TeJia OT MOJI0KEeHHS
paBHOBecHsi. Bo30y:kaeHune He3aTyXal0MX MeXaHMYeCKUX KoJ1eOaHUIl MPONCXOAUT IyTeM BO3/1eiiCTBUSA Ha
KoJ1e0aTeJIbHYI0 CHCTeMY NOCTOSIHHOM WJIM NepeMeHHOM CHIIbI.

38.MoMeHT CHJIBI OTHOCHUTENBHO TOUKU O OIpezessieTcst Kak BEKTOPHOE NPOU3BE/ICHHE PaInyC-BEKTOpa Teja Ha
BEKTOP CHJIbI. MOMEHT CHJIBI OTHOCHUTEIBHO OCH BPAICHUS (HE MyTaTh C MOMEHTOM CHJIBI OTHOCHTEIBHO TOYKH!)
3TO — MPOM3BECHHUE CHJIBI HA TUICYO (KpaT4yauiiee pacCTOSIHUE OT JIMHUU ACHCTBHSI CHIIBI IO OCH BPAICHHUS,
JPYTUMH CJIIOBaMH, JJTHHA MCPICHIUKYIISAPA, OMYIIEHHOTO U3 TOUkr O Ha JUHHIO JCHCTBUS CHJIBI). MOXKHO
MOKa3aTh, YTO MOMEHT CHJIbI OTHOCHUTEIBHO OCH BPAIICHUS, MPOXOASIICH Yepe3 Touky O, eCTh MPOESKIIUS MOMEHTA
CHJIBI OTHOCUTENHHO Touku O Ha 3Ty ocb. (Cp.mousitiem Momenm umnynvcal)

39.HeuHepuuajbHasi CHCTEMA 0TCYETA - CUCTEMA 0TCYETA, B KOTOPOii He BbINOJIHSETCH NepPBbIil 3aK0OH
Heiorona. HeuHepuuaJjibHasi cHCTeMAa 0TCUETA ABUKETCH € YCKOPEHHEM OTHOCUTEIbHO HEKOTOPOi
UHepYUanbHoll cucmemsl omcyema. BaxkHbIM KJIacCOM HEHHEPIUAJIBHBIX CHCTEM SIBJISIIOTCS BPAIAIONINeCs]
CHCTeMBI OTCYeTa.

¢ OTHOCUTEJIbHOE IBUKEHUE - IBUKEHUE MOYKU WJIN TeJla
OTHOCHUTECJIBHO ZIBl/DKleIeﬁCﬂ cucmemosbl omcuema.

e .Ilapoii cu Ha3BIBaeTCsl CHCTEMA, COCTOSIIIAS U3 ABYX CHJI PABHBIX
M0 MOIYJII0 M MPOTHBOMOJIOKHBIX 110 HANPABJIEHUIO, THHUT
JeiCTBUSI KOTOPBIX B 00111eM CJIyyae He COBNAIAIOT.

42.IlepBasi KOCMHYeCKasi CKOPOCTh - MUHUMAJIBLHASI CKOPOCHIb, KOTOPYIO HE00X0IMMO COOOIINTD Teuy,
HAXOASALIEeMYCsl B IPABUTALMOHHOM 1oJie 3eMJIu (WM HHOT0 MACCUBHOIO TeJjla), YTOObI OHO CTAJIO
HCKYCCTBEHHBIM CIIYTHUKOM IUIAHETHI, T. €. IBUTAJIOCH [0 KPYroBoii opoute. Bosiu3u noBepxHocTu 3emJjiu
nepBasi KOCMHUYecKasi CKOpPOCTh paBHa 7.91 km/c.

43.I1epBolii 3axoH HeroToHa (oTKpLIT [aiuiieem) - pusuueckuit 3axon, B COOTBETCTBHU ¢ KOTOPBIM
MaTepuaJbHas TOYKA COXPAHSIET COCTOSIHNE NMOKOS UM PABHOMEPHOI0 ABHKEHHS /10 TeX MOp, MOKa BHEIHHE
BO3/€iicTBMSI HEe U3MEHST 3TO COCTOSTHMSI.

44.l'lepeMeu[eHueM Ha3bIBA€TCH BEKTOP, l'[pOBeZIeHH])lﬁ M3 HAYaJIbHOW B KOHECYHYIO TOUKY mpaeKkmopuu B
ciaydae ﬂpflMOJ]l/lHeﬁHOﬁ TPACKTOPHUHU MOAYJb BEKTOPa NMepeMeliecHUs paBeH l'lpOﬁ}leHHOMy nmyTu.

45.J1oTeHOHATBbHAA YHEPTUS - YACTh MEXAHUYECKOU IHEeP2UY TeJla, 3ABUCSIIASA 0T B3aMMHOI0 PACIIOJIOKEHHS
ee yacTeil M 0T MX MOJIOKEHHIT BO BHEIIHEM cu1060M noie. UYncaeHHo MOTeHINAILHAS JHEPTUsl CHCTEMbI B
JAHHOM COCTOSIHUH paBHa padoTe, KOTOPYIO NPOM3BeAYT AeiCTBYIONINE HA CHCTEMY CHIIBI IIPH Nepexofie
CHCTEMBI U3 ITOr0 IO0JI0KEeHHUS B TO, I7le MOTEeHIUATbHAS JHePIrus YCJIOBHO NPUHUMAETCSl PABHOM HYJIIO.



46.IIpuHIUII OTHOCHTEIBHOCTH KiIaccH4Yeckoii MexaHuKH - noctyiaar I.l'annmes, cornacuHo koropomy B
JII00BIX HHEPUHAJbLHBIX CHCTEMAX 0TCYETa BCe MeXaHMYeCKHe SIBJICHHS NMPOTEKAIT OJHHAKOBO IPH OHUX U
TeX JKe YCI0BHUSAX.

47.JIpMHIUII OTHOCHTEIBHOCTH PeJSITUBHCTCKOI MeXaHMKHU — IOCTYJIAT BIepBbIie chopMyIMpPOBaAHHBIIH
A.Ilyankape (1902), coryiacHO KOTOPOMY B JII00bIX HHEPIHAJIBLHBIX CHCTEMAX 0TcYeTa Bee pu3nyeckne
SIBJICHUSI IPOTEKAIOT OIMHAKOBO. B Takoii (hopMy/IMpOBKe NPHHIUI OTHOCUTEJILHOCTH SIBJISIETCS
0000meHueM npunyuna omuocumenvnocmu I'anunea na Bce pusndecKue siBjJeHus (MeXaHUYeCKue,
371eKTPOMATrHUTHBIE, ONTHYECKHE H T. J1.).

48.IIpocTpaHCTBO U BpeMs - OCHOBHbIE (DOPMBI CYIIECTBOBAHUS MaTepuu. JITo puiocodpckue KaTeropuu, B
(pu3nke onu He onpenensroTcesa. COrIaCHO meopuu omHocCUmenbHOCHYU TeoMeTpUYecKUe CBOHCTBA
NPOCTPAHCTBA M CKOPOCTh TeYeHMs] BpPEMEHH 3aBHCSIT OT pacipeeseHHsl U IBHKEHHS] MaTepUH.

49.PaBHoAeHCTBYIOIIASI CHJIA - CUIA, 1efiCTBHE KOTOPOii KBUBAJEHTHO AeiiCTBHIO HA TeJIO HECKOJIbKUX CHJIL.
Cucrema cHJI HMeeT PAaBHOIEHCTBYIONIYIO TOJIBKO B TOM cJIy4ae, eIy /ISl Hee CYlIecTBYeT TOUKa,
OTHOCHTEJILHO KOTOPO# IJIABHBIIi MOMEHT CHJI CHCTEMBI paBeH HYJI10. PaBHoaelicTByOIIasi cHila paBHA
reoMeTPHUYEeCKOl cCyMMe BceX CHJI CHCTeMbI M MPHJIOKeHA B NieHTpe npuBenenus. Ilapa cun ne nmeer
paBHoOAeICTBYIOLIEH.

50.P2BHOMepHOC BpamartreJbHO€ IBM/KCHUE - IBUKCHUE, IPU KOTOPOM YIJIbI IIOBOPOTa MaTepPlaJ’lBHOﬁ TOYKH
3a JioobIe PpaBHBIC IPOMEKYTKH BPEMEHH OIUHAKOBDI.

51.PaBHOMepHOe ABUIKEHHE - BUKEHHeE, IPH KOTOPOM 32 J1100ble paBHbIE IPOMEKYTKH BpeMeHH!
MaTepHaibHAsl TOUYKA MPOXOAUT OJHHAKOBbIE MyTH.

52.PaBHOMepHOE NPAMOIHHEHOE IBHKEHHE — TO JKE CaMo€, UTo U PagHomeproe 0gudicenue, €CIIA TPACKTOPHs
Tena — mpsMast THHUA.

53.PaBHOMEepHOE IBHKEHHE MATEPUAIHLHOM TOYKH 110 OKPYKHOCTH - IBHKEHHE MATEPHAIBHON TOYKH 110
OKPYKHOCTH, IPH KOTOPOM MOIYJb €€ CKOPOCTH He MeHsieTcs. MeHsIeTCsl TOJbKO HAapaBJjieHHe CKOPOCTH.
Ipu TaKoM ABUKEHHH MATEPHATBLHAS TOYKA 00/12/1a€T EHTPOCTPEMHUTETLHBIM YCKOPEHHEM.
LeHTpocTpeMHTEIbHOE YCKOPEHHE — YACTHBIN CIIy4ail HOpManbHO20 YCKOpeHuL.

54.Pe30HaHCOM Ha3BIBACTCA SIBJICHHE PE3KOT0 BO3paCTaAHNS aMIINIUTYAbl BBIHYK/ICHHBIX KoJIeOaHUH npu
COBIIAACHHUHN YaCTOThI BBIHy)K,I[aIOH.Ieﬁ CHJIBI M YACTOTHI COOCTBEHHBIX KOJIeOaHUN KOJIeOaTeIbHOW CHCTEMBL.

55.PeasiTUBMCTCKAsi MEXaHUKA - pa3e] TeopeTHYecKol (pU3UKH, pacCMaTPUBAIOIIMII KJIacCHYeCKHe 3aKOHbI
MeXaHH4YeCKOI0 ABUKEHHUS TeJI IPH CKOPOCTSAX, CPABHUMBIX CO CKOPOCTBIO CBeTa B BaKyyMe.
PeasiTUBHCTCKAsE MEXaHUKA OCHOBAHA HA CHEYUANbHOI MEOPUN OMHOCUMETbHOCHIU.

56.CBoGoaHOe BpalleHne TBEPAOIo TeJla - BpalleHHe TBEPAOIo TeJia, NPH KOTOPOM HEIOABHKHOM TOYKOI
SIBJISIETCS YEHMP MANCECMU Tella.

57.Cuna - Mepa MeXaHH4Y€eCKOTI0 AeiicTBHSI HA MATEePHAJIBHYIO TOUYKY HJIH TeJIO IPYTruX Tes Wi noJeii. Cuiaa
BBI3BIBAeT H3MEHEeHHe cCKopocmu Tejia WM ero Aedopmanuio. B MexaHuke pa3anyaoT CHJIbl, BOSHUKAIOIINE
TIPU HeMOCPeACTBEHHOM KOHTAKTe TeJl HJIH HA PACCTOSTHMM IOCPECTBOM CO31aBaeMbIX TeJaMH MoJIeii.
Mo:KHO 0Ka3aTh, YTO HA MUKPOCKOIIMYECKOM YPOBHE BCe CHJIbI (HAIpUMeEp, CHJIa YIIPYTOCTH) 00yC10BJIEHbI
nojasimu. Cuiia - BeKTOPHasi BeJTHYHHA, TO3TOMY B KasK/Iblii MOMEHT BpeMeHH! OHA XapaKTepu3yeTcs
YHCI0BBIM 3HAYEHHEM, HANPABJIEHHEM M TOYKOi NpuiioskeHnsi. B MexaHuke npupoaa cuj He
paccmarpuBaercs. Exununa cunesl B CU — 1 HbloTOH.

58.CunoBoe nmoJie. Eciu B kaX101 TOUKE MPOCTPAHCTBA HA TEJIO ASHCTBYET CHJIA, TO TOBOPSIT, YTO B IPOCTPAHCTBE
CyIIeCTByeT cuiioBoe moie. Ecii pabota cuil 1osst He 3aBUCUT OT (OPMBI TPAEKTOPHUH, TO II0JIE HAa3bIBAETCA
HNOTEHIMAIbHBIM, a CUJIa KOHCEPBAaTUBHOM. IIpuMeprl NOTEHIMAIBHBIX TOJIEH: TPaBUTALIMOHHOE NOJIE,
3IEKTPOCTATHYECKOE (KYJOHOBCKOE) I0JIE, TTOJIE YIPYTUX CHIL.

59.Cucrema orcuera — meno omcuema, CACTEMa KOOP/AWHAT, CBSI3aHHAS C TEJIOM OTCYETa, M 9ackl (Ipubdop amst
M3MEPEHUsI BpEMEHH JIBH)KECHHS C yKa3aHHeM Ha Hadaso ero orcyera). CrcreMa oTcdyeTa HCIONIb3YyeTes JUIs
OIPCACIICHUA TTOJIOKCHUSA B IIPOCTPAHCTBE q)I/IBI/IquKI/IX 00BEKTOB B Ppa3IMIHbIE MOMECHTBI BpDEMCHU. Paznuuaror

unepyudaibHovle U HeunepyudaibHvle cucmemvl omcuemd.

60.CropocThb TeJjia - KHHeMaTHIeCKasi XapaKTePUCTHKA MAmepuaibHol moyky. IT0 BEKTOPHAs BETUIMHA,
orpezerseMas Kak Mpezesl OTHOIICHHS nepemelyeruss TOYKH K TIPOMEXYTKY BPEMEHH, 3a KOTOPBIH 3TO
nepeMelieHre MPOU30IILII0, KOTa 3TOT MPOMEXKYTOK BPEMEHH CTPEMUTCs K Hyt0. CKOPOCTh MOXKHO HAWTH, TAKMM
00pazom, B3SB POU3BOAHYIO OT paJINyC-BEKTOpa 110 BpeMEHH. BEKTOp CKOpOCTH Beerna HamnpasiieH 110 KacaTeJIbHON
K Tpaektopuu Tena. B CU ennHuUIel CKOpoCTH ABIIETCS METP-B-CeKyHY (M/c). OHO U TO e TeJI0 MOXKET



OTHOBPEMEHHO JIBUTaThCs U HAXOAUTHCS B MOKOE B Pa3HBIX cHCTeMax oTcueTta. Eciau paccmarpuBaeTcsi KOHEUHBIH
MIPOMEKYTOK BpeMeHHU At, TO CKOPOCTb Ha3bIBACTCSI CPEIHEH.

61.CtaTuka - pa3aes MeXaHHKH, H3Y4AIOLIUi YCJI0OBHSI PABHOBECHSI MaTePHAJbHBIX TOYEK HUJIU HX CHCTEMBbI,
HAXOASAIIMXCS MO AeficTBHEM CHJIL.

62.Tesno orcuera - T€J10, OTHOCUTECJIBHO KOTOPOI'0 pacCMarpuBacTCH IBUKEHUE BCECX O0CTAJILHBIX TEJI.

63.TpaexTopueii Ha3bIBaeTcs BOOOpakaeMas JIMHHUSI, ONUCBIBAEMAs TeJIOM IPU ABM:KeHHH. B 3aBucuMocTn
oT (hopMBI TPAEKTOPHH ABM:KEHUS OBIBAIOT KPUBOJIMHEHHbIE N NMpsiMonHeiiHbIe. [IpuMepst
KPHMBOJINHEHHOTO IBH:KCHHSA : IBH2KEHHE TeJIa, OPOIIEHHOI0 NMOJ YIVIOM K TOPU30HTY (TpaeKTopus —
napaosa), IBHKeHHe MAaTePHAIbHOI TOYKH 10 OKPY/KHOCTH.

64.TpeHue - siBJIeHHe CONPOTHBJICHUS TeJ1 OTHOCHTEJIbHOMY NepeMellieHH10. BozHukaeT Mexxay 1BymMs
TeJ1aMH B IVIOCKOCTH CONPHKOCHOBEHHS UX ITOBEPXHOCTEH M CONPOBOXKAAETCH JUcCHNIanmeil (pacceMBaHHeM)
Heprum. Mexanuueckas snepeus CUCTEMbl, B KOTOPOJi ecTh TPeHHe, MOKeT TOJIbLKO yMeHbIIaTbesi. Hayka,
u3ydamuiasi TpeHue, Ha3piBaeTcs Tpuodoaorueii. ONBITHLIM MyTEM YCTAHOBJIEHO, YTO MAKCMMAaJIbHasl CHJIA
TPeHMsI MOKOSI U CHJIA TPEHHs CKOJIb KeHUsI He 3aBHCHUT OT IIOLIA/IH CONPUKOCHOBEHHUSI Tesl 1
NPONOPUHOHAIBHA CHJIe HOPMAJILHOI'O AABJICHMS, IPHKMMAaIOLIeii MOBEPXHOCTH APYT K APYry.

Koy duuueHT NponopunoHaIbHOCTH IPH 3TOM Ha3bIBaeTcH Kodhduyuenmom mpenusa (IOKOSI UK
CKOJIbKEHHS).

65.Tpernii 3akon HbioTOHA - pU3NUYeCcKHii 3aKOH, B COOTBETCTBUM € KOTOPbIM CUJIbI B3AUMO/IECTBUS ABYX
MaTepUAJIbHBIX TOYEK PaBHbI 110 MOAYJII0, IPOTHBOIOJI0KHBI 110 HATIPABJICHUIO U ICHCTBYIOT BA0Jb NPAMON,
coequHsomieii 3Ty Touku. Kak u npoune 3akonsl Hbi0TOHA, TpETHIi 3aKOH CNIPaBeNJIUB TOJbKO JJIs
Hepyuanvnovix cucmem omcyema. Kparkas ¢gopmy/inpoBKa TpeTbhbero 3aKoHa: JeiicTBHE PABHO

NPOTHBOAEH CTBHIO.

66.TpeTbsi KOCMHYECKAS CKOPOCTh - MMHMMAJIbHASL CKOPOCHb, HE00X0MMAS IS TOT0, YTOObI KOCMHYECKHU I
annapar, 3almymeHHbIi ¢ 3emJin, npeoaoJies npurskenne CoHua u nokuHyJ Cosnneunyro cucremy. Eciu 0bl
3eMuIs1 B MOMEHT 3amycKa ObLiIa HeIOABM:KHA M He MPUTATMBAJIA TeJlo K cede, TO TPeThsl KOCMUYecKas
CKOPOCTH OblL1a ObI paBHa 42 kM/c. C yueToM CKOPOCTH OpOMTAILHOIO ABUKeHHA 3emuu (30 km/c) TpeThst
KOCMHUYecKasi CKOpocTh paBHa 42-30 = 12 kM/c (mpu 3anmycke B HANPaBJIeHUH OPOMTAIBHOIO IBHKEHMS) UIH
42+30 =72 xm/c (mpu 3anmycke B MPOTUBONOJI0KHOM HanpasjeHun). Eciin yyecTs ele M CHIIy NPUTSIZKEHUS K
3emuJie, TO VISl TPeThell KOCMUYECKOii CKOPOCTH MOJY4UM 3HaYeHust ot 17 1o 73 km/c.

67.YckopeHne - BEeKTOPHasl BeIHYHHA, XapaKTepu3ywouasi O0bICTPOTY H3MeHeHHus ckopocmu. Ilpn
NMPOU3BOJILHOM /IBH:KEHMH YCKOpPEHHe onpeensieTcs KaK OTHOIIEeHHe MPHUPallleHNs] CKOPOCTH K
COOTBETCTBYIOIIEMY NPOMEKYTKY BpeMeHHU. Ec/in ycTpeMHUTDb 3TOT NPOMEKYTOK BpeMEeHH K HYJI10, HOJY4UM
MI'HOBEHHOE€ YCKOpPeHHe. 3HAYMT, YCKOPeHHe eCTh MPOU3BOIHAN 0T CKOPOCTH 1o Bpemenn. Ecan
paccMaTpuBaeTCcsl KOHEYHbI MPOMeKYTOK BpeMeHH At, TO yckopeHHue Ha3biBaeTcs cpeanum. [pu
KPUBOJIMHEHHOM ABMKEHUH MOJHOE YCKOPeHHe CKJIAABIBACTCHA U3 MaH2eHYUATbHO20 (Kacamenbhozo) N
HOPMANBbHOZ20 YCKOPEHUs.

68.YckopeHnue cBOGOAHO MAaJAI0LIEr0 TeJIA - YCKOPeHHUe, ¢ KOTOPbIM JABHUKETCS TeJI0 MO/ AeiicTBMEM CHIIbI
TATOTEHHUsl. YCKOpeHue cBOOOHOr0 NajieHus OAMHAKOBO ISl BCeX TeJl, He3aBUCUMMO OT uX maccol. Ha 3emie
YCKOpeHHe CBOOOIHO MaJaI0Iero Tejia 3aBUCUT OT BHICOTHI HA/l YPOBHEM MOPS U OT reorpaduyeckoi
LHIMPOTHI ¥ HANpaBJeHus K uentpy 3emian. Ha mupore 45° u Ha ypoBHe MOps yeKopeHHre CBOGOAHO
nazaouero tejaa g = 9.80665 m/c2. B yueOHbIX 3a1a4ax 00bIYHO mojaranT g = 9,81 m/c2.

69.Dusnyecknii MAATHUK - ABCONIOMHO Mmeepooe meno, NMerliee 0Ch BpalleHus. B mose TaroreHus
(usuyecknii MAITHUK MOXKET COBEPIIATH K0JIe0aHUs 0KO0JIO MOJI0KeHUSI PABHOBECHS, IPH 3TOM MACCy
CHCTEMBI HeJIb3fl CYMTATH COCPE0TOYeHHOI B 0HOi Touke. [lepnon konedannii pu3nuecKoro MassTHUKA
3aBUCHT OT MOMEHMA UHEPYUU TeJIa U OT PACCTOSIHHAS OT OCH BPaIlleHUs 10 yeHmpa macc.

70.IleHTpOCTPEeMHUTEIbHAS CHJIA - ClL/ld, KOTOPAS MeHsIeT HANPABJIeHHEe CKOPOCTH B cO00IIaeT MATePHAJILHOM
TOYKe IEHTPOCTPEMHUTENbHOE ycKoperue. PoJib HeHTPOCTPEMHUTEIbHOM CHIIBI MOTYT HIPaTh CHJIAa YIPYTOCTH,
TPABUTAIMOHHAS CHJIA, KYJIOHOBCKAsS CHJIa, MATHUTHadA cuiia Jlopenna u ap. llenTpocTpemurenbHas cuia,
KaK 1 IpoYHe CHJIbI, MPHJIOKEHA K JBU/KYIIecsl MATePUAIBbHOM TOYKe H HANIPABJICHA K LICHTPY BpallleHHs.

71.1eHTp TSKECTH TeJIa - TOYKA TBEPAOTO TeJia, Yepe3 KOTOPYIO MPOXOTUT PABHOAEH CTBYIOIAsI BCEX CHJT
TSIIKECTH, IeHCTBYIOLIMX HA YACTHILI 3TOT0 TeJa MPH JI000M ero ImojiokeHuu B npocrpancTee. LleHTp
TSIKECTH TeJIa COBMAMAET € yeHmpom macc (B OTHOPOAHOM I0JI€ TSIHKECTH).

72.JHeprus - ckajasApHas (pusuyeckas BeJHUYNHA, ABJIAIOLIasACH 001Ieii Mepoii pa3u4HbIX GopM ABHKEHUS
MaTepHuH ¥ Mepoii nmepexoaa IBHKeHHS] MaTepHu U3 oAHUX (opM B Apyrue. OCHOBHbIE BUABI JHEPIHU:
MeXaHHu4ecKasi, BHyTPeHHsIs, 31eKTPOMarHUTHAas, XUMHYecKasi, TPABUTALMOHHAA, saepHasi. OIHN BUIbI
JHEPruM MOTyT NPeBPAaLIaThCA B APYrue B CTPOro onpeaeaeHHbIX KOJHYecTBax .



TepmonnHamMuka 1 MosleKyIspHas Gpuzuka
1. AnnadaTuyeckuid mpomecc. AnuadbaTHIecKUM Ha3bIBA€TCS MPOIECC, TPOUCXOASIINN B YCIOBYSI TETIIOU30ISIIHN
(6e3 TermooOMeHa co cpedotl).

2. AMopdHoe TBepaoe Tesio. AMOP(OHBIMH Ha3bIBAIOTCS TBEP/IBIE TEJNA, YACTHIIBI KOTOPBIX PACIIONOKEHBI
HEYTIOpsI09eHHO. AMOpP(HBIE TeJIa H30TPOIHEI (CBOWCTBAa OAWHAKOBEI IO BCEM HAIPABICHUSAM) H MOTYT
paccMaTpuBaThCs KaK MepeoxXIaxICHHbIE BA3KHE KUAKOCTH. [IprMepbl aMop(HBIX Tel: CTEKII0, CMOJIa U JIp.

3. Bakyym. BakyymoM Ha3bIBaeTCs COCTOSTHUE Pa3pEKEHNUs], KOTAA COyAapEHHs MOJIEKYII IpyT C APYTOM
HEMHOTOYHCIICHHBI 10 CPAaBHEHHIO C COYIapEHHUsIMH CO CTeHKaMu cocyna. CTerneHb pa3pekeHns 3aBUCHT OT
COOTHOILEHHS CPETHETO0 CBOOOTHOTO NMpOoOEra U IMHEIHBIX pa3MepoB cocya.

4. BakyymHble Hacocbl. BakyyMHbIe HACOCHI IPUMEHSIOTCS IS CO3AaHUS 6aKyyma. Pa3nnyaioT HacOChI
IIPEIBAPHUTENBHOTO BAKyyMa (VI CO3IaHMs JaBJIeHHs mopsaaka 10~ MM pT. CT.) M HACOCHI BHICOKOTO BaKyyMa (JUIS
co3aHMs AaBieHus nopsaaka 107 MM pT. CT. 1 HuXe).

5. BeuHblii ABUraTe)Ib BTOPOro poa. BedHbIM ABHrarenaeM BTOPOTo pojia Ha3bIBaeTCs yCTPOHCTBO,
IpeBpallaroiee B MOJIE3HYI0 paboTy BCe Koauuecmeo menyiomsl, HOIy4eHHOE OT Harpesarens (0e3 nepenaqan
HEKOTOPOTO KOIMWYECTBA TETJIOTHI XONOIMWIBHUKY). Y TBEPXKIEHHE O HEBO3MOKHOCTH BEYHOTO IBUTATEIISI BTOPOTO
poza — otHa U3 BO3MOXKHBIX (POPMYITUPOBOK 6/MOPO20 HAYALA MEPMOOUHAMUKU.

6. BeuHblii ABUraTeJIb NEPBOro poaa. BeuHbIM ABUraTeseM IepBOro poJa Ha3bIBAETCs yCTPOHCTBO, CO3/A0IIEe
SHEPTHIO U3 HU4ero. HeBO3MOXKHOCTD TaKOTO JIBUTATEIIst BRITEKACT U3 NEp8020 Hauana mepmoournamuxky (3aKoHa
COXpaHEHUS SHEPTHUH).

7. BzaumoneiicTBus. B3anMoneicTBISA CUCTEMEI CO Cpeloi MOTYT OBITh: MEXaHWYecKue (1eopMalliOHHEIE),
TEIUIO0OMEH, ICKTPUICCKUE, MATHUTHBIC U T. 1. biaromaps B3auMOICHCTBUAM B CUCTEME TIPOUCXOAIT U3MCHEHUS

(mpotieccrr).

8. BHyTpeHnHee TpeHHe (BA3KOCTh). BHYTpeHHUM TpeHHEM Ha3bIBAE€TCS BOSHUKHOBEHHE CUJIBI TPEHHS MEXIY
CJIOSIMH KHKOCTHU HJIM Ta3a, IBWKYIIUMHUCS C PA3HBIMH CKOPOCTSIMH. [IpHdInHON BHYTPEHHETO TPECHUS SBISCTCS
Xa0THUYECKOE TeIIoBoe JABMKeHue. CM. Taxke Aenenus nepenoca.

9. BuyTpennsisi sHeprusi. Buyrpenneii sneprueii (U) Ha3piBaeTCsl 00N 3a1ac SJHEPTHU CUCHIEMbL 38 BBIYETOM
KWHETHYECKOHM PHEPTHN CHCTEMBI KaK LEeJIOr0 1 MOTEHINAILHON SHEPTUH CHCTEMBI KakK IIEJI0T0 BO BHEIIHEM
MOTEHIUAIBHOM I0JIe. BHYTpEeHHs 9HEPTUsl uoeanbHo20 2a3a paBHA CYMMapHONH KHHETUYECKON SHEPTUU MOJIEKYIL.

10. Bropoe Hauaino TepmognHaMukn. CymiectByeT cBbie 20 GopMyIHpoBOK BTOPOTO Hadala TePMOIUHAMHUKH.
I[TepBas hopMyIHPOBKA: TEIJIOTA MOXKET CAMOIIPOU3BOJILHO MIEPEAaBaThCs TOJIBKO OT OoJiee HarpeThIX Tell K MeHee
HarpeTbIM. Emte onHa hopMynupoBKa: B 3aMKHYTOH (M30JMPOBaHHON) CHCTEME IIPH HEPABHOBECHOM Men1000MeHe
9HMPONUs CUCTEMBI BO3PACTAET, IOCTUrasi MAKCUMYMa P JOCTHKEHHH CUCTeMOH paBHOBecHs. Bropoe Hayano
yKa3bIBaeT, TAKUM 00pa3oM, Ha HaIlpaBJIeHHE IIPOIECCOB.

11. Innamuyeckoe paBHoBecue. ®aspl (arperaTHble COCTOSIHHS) BEIIECTBA HAXOAATCS B TUHAMUYECKOM
PaBHOBECHH, €CJI KOJIUIESCTBO MOJIEKYII, TIEPEXOISAIINX U3 MEPBOi (pa3bl BO BTOPYIO B €AMHUILY BPEMECHH, PAaBHO
YUCITy MOJIEKYJI, IEPEXOIAINX 3a TO JKe BpeMs U3 BTOpoit (pa3sl B epByto. PaBHOBECHE MOXKET OBITh HAa TPAaHUIIE
(OKHJKOCTb-TIAp», «TBEPIOE TENO-KUAKOCTHY» U «TBEPAOE TeNO-napy». JJaBieHre, COOTBETCTBYIOIIEE PAaBHOBECHIO,
3aBUCHUT OT TEMIIEPATYPHI.

12. Inddy3us. nddysueii Ha3pIBaeTCA MpoIECcC BEIPABHUBAHMUS KOHIIEHTPAIINH COPUKACAIOIINXCS CIOEB
JKUJIKOCTH MJIM Ta3a BCIIEJCTBUE XAOTHYECKOTO (TEIIOBOI0) ABMXKEHUS MOJIeKy 1. nddy3ust npuBOANT K TOMY, 4TO

IMPUMECH B )KUIAKOCTHU UJIM Ta3€ PACIIPOCTPAHAIOTCA OT MECTa UX BBECIACHU.

13. 3akon Bboiins-Mapnorra. 3axoH boilns-Mapuorra yTBepxKaaeT, 4To Ul JAHHOW MacChl ra3a, IpU MOCTOSTHHON
TeMIIepaType, IPOU3BEICHNE JaBICHUS HAa 00bEM €CTh BEINYKHA MOCTOSIHHAS: pV = const.

14. 3axon T'eii-JIroccaka. 3axon I'eii-JIroccaka yTBep>kJaeT, 4To Ui JaHHOM MAacChl ra3a, IpU MOCTOSTHHOM
JIaBJIeHUH, 00BEM ra3a MpsMo MPoNopIoHaleH adcomoTHoU Temneparype: (Vi/Vz) = (Ti/T»).



15. 3akon I'yka. 3akoH ['yka BbIpaxxaeT IMHEHHYIO 3aBUCUMOCTb MEXY HAMPSHKEHUAMU U MaJIbIMU
nedopMarusaMy B ypyroi cpene. AHmmickuit yaensiid P.I'yk o6Hapyxwi (1660), 9To TIpu pacTsSHKEHUH CTEPIKHS
JUIMHOIO | ¥ IUTOIIaIbI0 MTOTIEPEYHOTo CeYEeHUs S yIUIMHEHUE cTepkHs Al IpOnopHrMoHaIbHO pacTsAruBaoLIel cuie
F. Eme onna gopma 3ammcu 3akoHa ['yka: 6 = Eg, e 6 = F/S — HOpManpHOE HalpsHKEHUE B TOTIEPEIHOM CEUCHUH, €
= Al/l — otHOCHTENBHOE yanMHEHHE cTepxHs. Koaddunuent nponopunonansHoctr E HazeiBaetcst Mogynem FOHra.

16. 3akon Illapas. 3axon Illapis yTBepkaaert, 4To Ui JaHHOW Macchl ras3a, Ipu NOCTOSIHHOM 00beMe, aBIeHHe
rasa npsMo TPOTIOPIIHOHAIEHO a0CcoMOTHOH Temneparype: (pi/p2) = (T1/T2).

17. HNneanbHas TemioBasi MamuMHa. MaeanbHoi Ha3pIBa€TCS TEIIOBAs MaliuHa, pa60Ta}0111a>1 o yukiuy KapHO.

18. UneaabHas Xo0aubHAsA MalIMHAa. M ieaabHOM XOJIOIMIBHON MAaIIMHON HA3hIBACTCS XOJIOMMIbLHAS MalllHa,
paborarorias mo oopatHomy yuxiny Kapro.

19. U peannHblii ra3. VaeansHbIM ra3oM Ha3bIBalOT CHCTEMY, CBOMCTBA KOTOPOI OMMCHIBAIOTCS YpaBHEHUEM
Knanetipona-Menneneesa pV = (m/p)RT, e p — naBnenune, V — o6bem, T — Temmneparypa, m — Macca, L — Macca
onHoTO KMyomodts, R = 8,31-10° Jlx/kmons-K — yHuBecanbHas razoBas noctostHHast. C TOYKHM 3peHHUs MOJIEKYIISPHO-
KUHETHYECKOM TEOPUH UICANIBHBIN Ta3 — 3TO I'a3, MOJIEKYJIbl KOTOPOTO MMEIOT HyJICBOI COOCTBEHHBINH 00BEM U HE
B3aUMOJICHCTBYIOT Ha pacCTOSTHUU. PealbHblii Ta3 IpH yCIOBHUSIX, OMM3KUX K HOPMaJILHBIM, MOXKHO MTPUOIHKEHHO

CUUTaTh NACAJIbHBIM.

20. U300apHbIii mpouece. 11306apHbIM Ha3bIBaeTCs MPOLECC, MPOUCXOAAIINIM IPHU TOCTOSTHHOM JaBJIeHUU (p =
const).

21. Ucnapenne. VcniapeHue 310 mpoIiece napoobpasosarusi, IPOUCXOASIIMNA IPHU JIFOO0H TeMIiepaType ¢
MOBEPXHOCTH KHJKOCTH.

22. U3orepmuyeckuii npouecc. M30TepMruuecKUM Ha3bIBAE€TCS NPOLECC, MPOUCXOAAIIMHI NPU HOCTOSIHHON
temneparype (T = const).

23. KOHBEK].II’IS[. KOHBCKHHCﬁ Ha3bIBACTCA NPOLCCC NEPCMCIINBAHNA CIIOCB JXUAKOCTHU WJIN ra3da, MMCIOIINX PA3HYIO
memnepamypy 1 HaXOAAIIUXCA B MIOJIC TATOTCHUA. HpH'-IHHOfI KOHBCKIUU ABIACTCA 3aBUCUMOCTD IINIOTHOCTHU

JKMJKOCTH WJIM ra3a OT TEMIIEPAaTyphl. KOHBGKLII/IH — OJWH U3 CII0CO00B menioobmenda.

24. KpaeBoii yroJ. KpaeBbiM yriioM Ha3bIBaeTCs Yroy O Mexy KacaTebHOW K TOBEPXHOCTH JKUAKOCTH B TOUKE
COIPUKOCHOBEHHUSI C TBEP/IBIM TEJIOM U TIOBEPXHOCTHIO TBEPOTO Tena. B ciiyyae cMauMBaHUsI KPa€BOU YroJl OCTPBIiA,

B ClIy4yae HECMauMBaHUsS — TYIIOM.

25. Kputnueckas Temneparypa. Kpuruueckas TeMieparypa — memnepamypd, BbIIIe KOTOPOH ra3 HEBO3MOXKHO
C)KaTUeM NPEBPATUTh B KUIKOCTH. [IpH TeMmieparype HIXe KpUTHIECKOH H30TepMa CKaThs B koopauHatax (p, V)

MMeeT TOPU30HTANbHBIA YYaCTOK — JIMHUIO TIJIaBICHHUS.
26. U3oxopHbIii mpomecc. 130X0pHBIM Ha3bIBaETCS MPOIIECC, MPOUCXOAAINNA PU TTOCTOSHHOM o0BbeMe (V = const).

27. Kanuaaspsl (ot Jart. capillus — Bosoc). Kanunmsper — Toukue Tpy6oku nuamerpom 0,01 — 0,1 mm. Ipu
OITYCKaHHHU MX B CMAuMBAIOLIYI0 XKHUIAKOCTh YPOBEHb )KUIKOCTHU B KallMJUISIPE OKA3BIBACTCS BBILIE YPOBHS KHUAKOCTH
B COCYE, a TPpU OITYCKaHNHU B HECMAYUBAIOIIYIO JKUJIKOCTH — HUXKE. Bricora nmoabeEMa XUAKOCTHU B KAITUIIIIAPE
omnpezensercs no gopmyie XKropena: h = 4cosb-a/dpg, rne 6 — kpaeBoit yroi, o — koagduyuenm noeepxHocmuo2o
Hamsxcenus, d — TUaMeTp Kalmusipa, p — ITIOTHOCTB JKHIKOCTH, g — YCKOPEHHE CBOOOIHOTO MaeHHS.

28. Kunenne. Kunenuem HazbIBaeTcs poliecc apooOpa3oBaHusl, MPOUCXOASIINI HE TOIBKO CO cBOOOAHON
MOBEPXHOCTH JKUAKOCTH, HO M BO BCEM 00beMe, BHYTPh 00pa3yIoNINXcs My3bIpbKoB mapa. [1y3sipeku mapa
YBEJIMYMBAIOTCS B pa3Mepax U BCIUIBIBAIOT Ha MOBEPXHOCTD U JIONAIOTCS, CO3/1aBasi XapaKTEPHYIO KAPTUHY KUIICHUS.
TeMmmepaTypa KUIIEHUSI COOTBETCTBYET PAaBEHCTBY AaBJICHHS HACHIIIEHHOTO Mapa )KUIKOCTH BHEIIHEMY JABJICHHUIO.

29. KosinyecTBO Tenma10Thl. KOMn4ecTBO TETIOTH — 3TO SHEPTHs, MOTy4YeHHAas! (MM OTAaHHAS) CHCTEMOHN IPH

mennooomere.

30. Ko punmeHT NOBEPXHOCTHOr0 HATs:KeHHs. Ko3(hdHUIMEeHT MOBEPXHOCTHOTO HATSKEHUS O OTIPEIENIAETCS KaK
OTHOILICHHE CUJIBI HOBEPXHOCTHOTO HATSDKEHUS, AEHCTBYIONIEH HA KOHTYD, OTPaHUYUBAIOIINN CBOOOIHYIO



TMOBEPXHOCTDb JKUJAKOCTH, K JJIMHE 3TOI0 KOHTYypa.

31. Kpucrami. Kpucramn — TBepaoe Teo, 4acTHIIBI KOTOPOTO PacIONOKEHb! YIOPSJ0USHHO. | TaBHBIM OTIINYHEM
KPUCTAJUIOB OT aMOP(HBIX TBEPABIX TEJ ABISACTCS aHU30TPOINSA GU3MIECKUX CBOHUCTB (3aBHCUMOCTH CBOWCTB OT
HaIpaBJICHHs).

32. Kpucrasummyeckas pemierka. Kpucramumdaeckast pemnerka - n300pakxeHue MOJI0KEHHS IIEHTPOB aTOMOB HIIH
MOJIEKYJI B KpUCTaIIe. DIeMEHTapHas syelika — HaMMEHbIIas YacTh PELIETKH, 0TOOpaXKaromiasi CTpyKTypy
kpucmania. IIoBTOpeHNE 3IeMEHTAPHON STEWKH Iy TEM MapajuIeIbHOTO IIEPEHOCA MOXKHO MOTyYUTh PEIICTKY B
LETIOM.

33. Kpuruueckas temneparypa. Kpuruueckoil Ha3pIBaeTCsl TEMIIEPATYPA, BBILIE KOTOPOM Ia3 HEJb3s IPEBPATUTh B
JKMJIKOCTb YBEJIMUEHHEM JaBieHus. Kputudeckas remreparypa y pa3sHbIX BEIIECTB MOXKET OBITH JJOBOJILHO BBICOKOH

1 oueHb HU3KoH. Hampumep, y BomsHOTO Mapa oHa paBHa 647 K, a y monekynspHoro Bogopoxaa 33 K, a y remms 5,2
K.

34. MaxkpococTosiHue. MakpoCOCTOSTHHE — COCTOSIHIE TEPMOJJMHAMUYECKOH cucmeMbl, 3alaBaeMoe HabopoM
MaKpOCKOITHYECKHUX MapaMeTpoB (AaBieHue, 00beM, TeMIleparypa u Ip.), XapaKTepU3yOIUX CUCTEMY B [IEJIOM.
OHO MaKpPOCOCTOSIHAE MOXKET OBITh PEATU30BAHO OOJIBIIUM (JaXKe OUCHD OONBIINM) YUCIIOM MUKPOCOCMOSHULL.

35. MuxkpococTtosiHie. MUKpPOCOCTOSIHUE — COCTOSTHAE TEPMOANHAMUYECKOH CHCTEMBI, 3a1aBacMO€e HabopoM
BEJIMYHH, XapaKTEePU3YIONUX KKIYI0 MUKPOUACTHILy (KOOpANHATA, UMITYNbC, SHEPTHs U T. 11.).

36. MoaexyasapHo-kuHeTudeckas teopust (MKT). MKT — Teopust TEMIOBBIX SIBICHUN, OCHOBaHHAs HA
MPEACTaBICHNH O MEJIBYaNIINX YacTUIaX BEeIECTBA — aToMax U Mojekynax. CospemenHoe HazBanne MKT —
CTaTHCTHYECKas PHU3HKa.

37. HachimeHHbI# map. HacrieHHBIM Ha3bIBaCTCS Tap, HAXOISAIIUICS B OUHAMUYECKOM PABHOBECUU C
JKHIKOCTBIO.

38. HepasencTBo Kunay3nyca. HepaBenctBo Kiay3uyca ecTb MaTreMaTHuyecKas 3allUCh 6/MOpP020 HAYANA
mepmMoOUHaMUKY A5l HEOOPAaTHUMBIX MIPOLIECCOB B HEM30JIUPOBAHHOM CHCTEME: €CIIM CHCTEMa COBEPILIACT YUK
(kpy20601i npoyecc), TO UIBMEHEHHE €€ IHMponuy PaBHO HyIM0. Anredpandeckas CyMMa NPHUBEICHHBIX KOAUYECNE
meniomol, COOOIIEHHBIX ITPH 3TOM CUCTEME, PaBHO HYIIIO B 0Opamumom npoyecce VU MEHbIIE HYJIsl B HEOOpaTUMOM
npouecce. [IpuBesieHHOE KOMMYECTBO TEIUIOTHI — 3TO KOJIMYECTBO TETIIOTHI, IIOJIyYEHHOE CHCTEMOH OT HarpeBaTess
(wu OTJaHHOE XOJIOUIIBHUKY ), OTHECEHHOE K COOTBETCTBYIOIIEH TeMIepaType.

39. HopmauibHble ycsioBusi. HopManbHBIME Ha3bIBAIOTCSI yCIOBUSI, KOT/IAa CUCTeMa (HAIPUMED, ra3) HAXOIUTCS MPU
nasnenud p = 1,013-10° ITa (760 mm pr. c1.) 1 Temneparype T = 273 K (0°C).

40. Odoparumblii npouecc. OOpaTuMbIM Ha3bIBAETCS MPOLECC, KOTOPBIt MOYKHO IIPOBECTH B MPSIMOM M 0OpaTHOM
HanpapJIeHUU Yepe3 OHH U Te K& POMEKYTOUHbBIE COCTOSHUS 0€3 M3MEHEHHUS B OKPYKAIOIIHX TeJax.
OO0paTUMBIMH SBIISIIOTCS PAGHOBECHbIE NPOYECCHI.

41. OcHoBHBIE N0J10KeHUST MOJIeKyIsipHO-KMHeTH4Yeckol Teopuu (MKT). OcHoBHble nonoxenus MKT:
- BCE TeJla COCTOSAT U3 MENBIANIIINX YACTHII, aTOMOB U MOJIEKYT;

- YACTHUIBI 3TU HAXOJATCS B COCTOSIHUU HEIIPEPBIBHOTO Xa0TUUECKOTO IBUKEHUS, HA3bIBAEMOT0 TETJIOBBIM;
- MEXJly YaCTUL[AMH UMEIOTCS CHJIbI IPUTSHKEHHSI U OTTAJIKABAHMUS,

- AIBUXKCHUC Kﬁ)K)IOﬁ HaCcTULhbI IOJYUHACTCA 3aKOHAM KJIaCCUYECKOM MEXaHHUKH.

42. T1ap. ITap — 370 ra3 npu Temneparype Huxe KpuTuieckoi. ITap MOKHO IpeBPaTUTh B XKUJKOCTb IPOCTHIM
cxarueM. Beskuii map — 3To ras, HO He BCSKMM ra3 eCTb 1ap.

43. ITapameTpsl cocTosiHUSA. KoopOouramul U nomeHyua bl HA3bIBAIOTCS ITapaMeTpaMu coctosHusL. Hanpumep, s
TEpPMOMEXaHUYECKOH CHCTEMBI TapaMeTpaMu cocTosiHUs OynyT: 00beM (V), sumponus (S), naBnenue (-p) u
memnepamypa (T).



44. Hapuna.m,ﬂoe JaBJICHHE. HapIII/IaJ'II)HLIM JAaBJICHUEM I'a3a Ha3bIBACTCA JaBJICHUC, KOTOPOC OBLIO 6LI, eciu Obl
OTOT ra3 3aHuMall O6'I>CM, 3aHIMaeMbIF CMEChIO Ta30B.

45. TlepBoe HayaJi0 TepMoaMHAMUKH. [lepBoe HadaIo TEPMOTMHAMUKHY — 3aKOH COXPAHEHUS SHEPTHH,
3aMMCaHHbIA B Ype3BbIYaliHO 00LIel JopMe, BKITIOYAIOIINI N3MEHEHNE SHEPTUH 3a CUeT meniooomena. B
cTagapTHEIX 0003HaueHusX: AQ = AU + A — KOTHYECTBO TEIUIOTH, coobmaemoe cucreme (AQ), uuer Ha
MOBBILIEHNE BHYTpeHHeH sHeprun cucteMsl (AU) u Ha coBepiueHue padoTsl (A). 3aKoH COXpaHEHUS] MEXaHNYECKON
SHEPTUH — YaCTHBIN CIIydail IepBOro Hauasia TEPMOIUHAMHKH.

46. IMorenumanel. /{111 m00010 630UMO0eticmaus CYILIECTBYET BEIMUNHA, Ha3bIBacMasi TIOTCHIIUAJIOM. YCIIOBHEM
BO3HHKHOBEHHSI B3aUMOJICHCTBHUS SIBISICTCS PAa3HOCTH IIOTCHITHAIIOB cUcHeMsl U cpedbl. [ MEXaHIIeCKOTO
B3aUMOJICHCTBHS IOTEHIIMAJIOM SIBIISIETCS IaBJICHUE, U1l TeIIIo00MeHa — TeMrieparypa. JlaBnenue,
paccMaTpuBaeMoe Kak TepMOIMHAMHUYECKHI TIOTEHIIHAI, OEpeTcs cO 3HAKOM MHUHYC.

47. Pa6ora. PaboToii Ha3bIBacTCS MaKpOPU3UUCCKUN CIIOCO0 U3MECHCHHUS 6HYMPEHHEU IHeP2UU CUCTEMbL,
COTIPOBOYKTAIOIIHMICS MaKpOCKONMIecKnuM nBikeHueM. Cp.: Tennoobmen. DHEpTHUs, KOTOPYIO CHCTEMA ITOydYacT
(um oTHAeT) MpU 3TOM IpoLecce, Ha3bIBaeTCs Tak ke padoroi (A).

48. PaBHoBecHBIIi nponecc. PaBHOBECHBIM Ha3bIBAETCSI MPOLIECC, NPOTEKAIOMINN OECKOHEUHO MEAJICHHO U
MIPEACTABIAIONINI co00i OCIeI0BaTeIFHOCTh PAaBHOBECHBIX COCTOSHUN. PaBHOBECHEIH MpoIiece MpOTeKaeT MpH
HaJIMYMK OECKOHEYHO MaJION Pa3sHOCTU HOMEHYUALO8 CUCTNEMbL U Cpedbl. PaBHOBECHBIE MPOLIECCHI U3yYaeT pa3aes
MmepMoOUHaMUKY — mepmocmamuxa. PeabHBIN Mpoecc MOKHO CUUTATh PAaBHOBECHBIM, €CITH OH IPOTEKACT
JIOCTaTOYHO MEJUIEHHO.

49. CBo6onnsIii mpoder. CBOOOIHEBIH MPOOET €CTh PACCTOSHHUE, KOTOPOE IMIPOXOANUT MOJIEKYIa MEXKIY ABYMS
coymapeHusIMU. B monexynapno-xunemuueckoii meopuu BBOIUTCS NOHATHE CPEAHETO CBOOOIHOrO Ipobera.

50. Temneparypa — ¢pu3HUecKas BEIUINHA, XapaKTEPHU3YIOMas COCTOSIHAE TEPMOIUHAMHYECKOTO PaBHOBECHS
MaKpOCKOMUUECKOU cucmemul. C TOUKH 3pEHUS mepMoouHamMuKy TeMIepaTypa ecTb Mepa OTKJIIOHEHUS JaHHOTO
Tela OT COCTOSIHUS TEPMOIMHAMHYECKOTO paBHOBECHS ¢ ApyruM TenoM. OOIee onpenencHne: TeMneparypa ecTb
MIPOU3BOIHAS OT GHYmMpeHHell dHep2uu CUCTEMBI TI0 sumponuu. s uoeansnozo eaza Temieparypa ecTb Mepa
cpe/Hel KHHETHYEeCKOH 3HEPT U MOJIEKYJIbI.

51. TensoBOe pacipeHne TBEPAbIX TeJl. TemIoBoe paciMpeHue TBEPABIX Tell (YBEINYEeHHE pa3MepOB IPH
HarpeBaHUM) OOBACHSAETCS aCHMMETPHEH MOTEHIINATIFHONH KPUBOIl 3aBUCHMOCTH ITOTEHITHAIBHON SHEPTHH OT

pacCTosAHrA MCKAY aTOMaMU.

52. TenJioBble MamIMHbI. TEIUIOBEIME MallITMHAMHK HA3BIBAIOTCSl YCTPOMCTBA JJIsl TPEOOpa3OBaHUs 8HYMpeHHel
9Hepeuu B MEXaHUUECKYIO padoty. JIroOas TeruroBas MallinHa COCTOUT U3 HarpeBaTes, XOJOAWIbHAKA U pabodero
Tena. K TemimoBbIM MammHaM OTHOCSITCSI TAPOBBIE MAIIIMHBI, TAPOBBIE M TA30BbIe TYPOUHBI, IBUTATEH BHY TPEHHETO

CropaHus, peakTUBHbIC NABUTATCIN U T. 1.

53. TensioeMKoOCTh. TETOEMKOCTRIO TeNa (CUCTEMBI) Ha3bIBAETCS KOAUYECHBO MeNnaiombl, HEOOXOMUMOe JIIs
HarpeBaHus Tena (cucmemvl) HA OJMH KeldbBHH. ECii pacuet BeneTcst Ha OIMH KUJIOTPaMM, TEIUIOEMKOCTb
Ha3bIBAETCs Y/IEIbHOM, €CIIU Ha OAMH (KWJI0)MOJb — (KUII0)MOJISIPHOH.

54. TenionpoBoAHOCTD. TeMIONPOBOJHOCTBIO HAa3bIBAETCS NPOLIECC BRIPABHUBAHUS TEMIEpATyp NpU
COTIPUKOCHOBEHHH TeJl (TBEPIBIX, )KUIKUX MIIM Ta3000pa3HBIX), IMEIOIINX Pa3HYyI0 TEMIIEparypy.
TennonpoBoTHOCTD OOBSICHAETCS IEPEXOJOM IHEPTHHU OT OoJIee HarpeThIX K MEHee HarpeThiM 00JIacTsIM pH

OTCYTCTBHH (€CJIN 3TO T'a3 WM XHUIKOCTh) IEPEMEIINBAHIS HITH KOHEEKYUU.

55. TensioodMeH. TermooObMeHOM (WITH TeIUIONepeIadeii) Ha3bIBaeTCsI MUKPO(OU3NIECKHIH CIOCO0 H3MEHEHHUS
6HYMpEHHell SHep2uL CUcmeMbl, He CBSI3aHHBIN ¢ MAKPOCKONMYECKUM JBIKeHHeM. CM. Takxke Koruuecmso

menJjioniol.

56. Tepmogmnamuka. TepMoarHaMuKa — HayKa O CaMbIX pa3HOOOPA3HBIX MPOIIECCax U COMPOBOXIAIONINX UX
SHEPTEeTHYECKUX MPEBpaNICHUIX. TepMOIMHAMHKA OTHOCHUTCS K 001aCTH MaKpO(U3KUKH, OHA OTBICKAETCS OT
OAPa3yMEBAEMOr0 MOJIEKY/IIPHOIO CTPOEHUS BEILIECTBA U YYUTHIBACT JIULIb IOBEACHUE CUCHIEMbL B LICIIOM.



Henurcst Ha mepmocmamuxy 1 cOOCTBEHHO TEPMOIUHAMUKY.

57. TepMOIll/IHaMI/l‘leCKoe paBHOBECHE. TepMOﬂI/IHaMI/I‘IeCKI/IM PaBHOBECHUEM HA3BIBACTCA COCTOSIHUEC, ITPU KOTOPOM
MaKpPOCKOIIUMYECKUE napamempbvbl COCmMOosAHUS BCYOAY ITOCTOSHHBI 1 HE U3MEHAIOTCS C TCUCHUEM BPEMECHU.

58. Tepmocraruka. TepmocTaTuka — pa3nen mepmoOuHamuKy, U3y4aeT CBOUCTBA CUCTEM B COCTOSHUM PaBHOBECHS.
Oto Hambosee pa3paboTaHHas BETBh TEPMOANHAMUKH. B ypaBHEHHAX TEPMOCTATHKH HE QUTYPUPYET BpeMsL.

59. TpeTbe Ha4Ya10 TEPMOTUHAMUKHU. TpeThe Ha4YaI0 TEPMOJMHAMHUKH YTBEP)KIACT, YTO IHMPONUs CUCTEMBI TIPH
abCOITIOTHOM HYJIe TeMIIepaTyphsl paBHa Hymo (TeopeMa Heprera, 1906).

60. Ynpyrue nepopmanun. Jledopmariyst Ha3pIBaeTCs YIPYTOH, €CIIH MPH CHATHN 1e(hOPMHUPYIOLICH CHITBI
pa3mMepsbl U opma Tena BOCCTaHABIMBAIOTCS.

61. YpaBuenue Knaneiipona-MenaeseeBa. Ypasaenue Kianeiipona-MenneneeBa — ypaBHEHHE COCTOSHHUS
uoeanvrozo easa: pV = (m/p)RT, roe p — naBnenue, V — oovem, T — Temneparypa, m — Macca, |L — Macca OJHOTO
koMo, R = 8,31-10° JIx/kmons-K — yHEBEpCcaabHas ra30Bast HOCTOSHHAS.

62. YpaBHeHHe MoJIeRy/IsipHO-KuHeTHYeckoil Teopuu (MKT) nas naBienus (ypaBHenune Knaysuyca)

Vpasuenne MKT ny1s1 naBienus umeeT BUA: p = (1/3)monovis’. 34€Ch m, — Macca OfHOM MOJIEKYIIBI, Ny —
KOHIICHTPALIUS MOJICKYJI, Vs — CPSIHSIS KBAPATUYIHAS CKOPOCTb.

63. YpaBHeHue MoJieRy/sipHO-KuHeTH4eckoii Teopuu (MKT) nast snepruu (ypaBuenue boinbumana)

Ypasuenne MKT st saeprum umeet Bun: Ec, = (1/2)kT. 3neck Ec, — cpennss kuaeTn4eckast SHEPTusi OJHOH
MonekyJisl, T — TeMIeparypa, i — uuciio crenene ceo6opl, k = 1,38-10°° JIxn/K — nocrosunas BonbiMana.

64. YpaBHeHHe COCTOSIHMSI. YPaBHEHUEM COCTOSIHUS Ha3bIBACTCSl yPaBHEHUE, CBA3BIBAIOLICE naApamempol
cocmosnus. 1 udeanvnozo 2aza ypaBHEHUEM COCTOSHHUS ABISICTCS ypasHenue Knanelipona-Mernoeneesa.

65. ®a3oBbie nepexoasl 1-ro pona. GazoBEIM Mepexo0M NEPBOTO POJIa Ha3bIBACTCS IPEBpALCHNUE,
COIIPOBOJK/IAIOIIEECS BBIZCICHUEM MIIH MOTTIOCHNEM SHEPTHHU (CKPBITON TEIUIOTHI IEPEX0a) ¥ N3MEHEHHUEM
yaensHOro oosema. K TakuM nepexosmam, B 4aCTHOCTH, OTHOCSTCS: IUIABIICHHUE M KPUCTAJUIM3AINS, HCIIApEHHUE U
KOH/IEHCaIHs, CyOmuManys (MCIIapeHue TBEPIBIX Tel) M KOHAEHCAIHSL.

66. ®a3zoBbie mepexoanl 2-ro poxa. Ga3zoBEIM MEPEXOIOM BTOPOTO POJIa HA3BIBACTCS MPEBPAICHHE, TPOUCXO/IAIIEE
03 NOJIONIECHUSI WM BBIICICHHS TEIUIOTHI M U3MEHEHHs YIelbHOTo o0beMa. [Ipumeps! pa3oBbIX mepexooB
BTOPOTO pojia: mepexo GpeppoMarHeTHka B apaMarHUTHOE COCTOSHKE MPH TeMnepatype Kiopu, mepexos MeTania B
CBEPXITPOBOJIAIEE COCTOSIHUE U TIP.

67. Huxa Kapno. Luknom KapHo Ha3pIBaeTCs yuki, COCTOSIINHN U3 IBYX U30TEPM U IBYX anmadar.

KII[ uukiaa Kaprao 3aBucHT TOJBKO OT Temneparyp Harpesarens (T1) u xomoguwinbauka (T2): = (T — T2)/Ti. Dtor
K03(UIHEHT MaKCUMAaJIFHBIN U3 BCeX IUKJIOB, OCYIIECTBISEMBIX C TaHHBIM HATPEeBaTEeIIEM M XOJOAMIFHIKOM U HE
3aBHCHUT OT IIPUPOABI paboyero Tena.

DJIeKTPOMArHeTU3M

1. BuxpeBble d1eKTPUYECKHe TOKH - WHIYKIHNOHHbIE MOKYU, BOSHUKAIOIINE B CIUIOIIHBIX POBOOHUKAX,
HaxOoJIIUXCS B IEPEMEHHOM MacHUumH1om none. VIHOTa ¢ HUMH GOPIOTCS ISl yMEHBIIEHUSI IOTEPh
(HanpuMep, CepACYHUKN MPaHcGopmMamopos HAOUPAIOT U3 OTIEIbHBIX IUTACTHH), & MHOT/IA UCIIONIB3YIOT B
METaJUTypry ¥ MalIMHOCTPOCHUH (MHAYKIIMOHHBIC TI€YH JUISl ITTABKU METAJIJIOB, 3aKaJIKH CTAJIN, CBAPKHU 1

np.).

2. NabBaHNYECKHI 3JIEMEHT - HCTOYHUK DJICKTPHUYICCKOI'O TOKa, KOTOpLIﬁ Ipu pa3psac BbIACICT IJIEKTPUICCKYTO
OHEPIruio 3a CUHET HPOTCKAHUA DJICKTPOXUMUICCKUX peaKunﬁ. HpI/IHHI/IH ﬂeﬁCTBHH raJlJbBAaHUYCCKOI'O 3JICMCHTA
OCHOBAaH Ha sBJICHUU BBaHMOﬂeﬁCTBHH METaJljia C 3JICKTPOJIUTOM, IPUBOJAANIIEM Y BOSHUKHOBCHHUIO B BaMKHyTOﬁ
HCHH JICKTPUICCKOT'O TOKA. 9I[C TaJIbBAHUYECKOTO 3JIEMEHTA 3aBUCUT OT MaTe€pualia 3JICKTPOJAOB U COCTaBa
QJICKTPOJIUTA.

3. Inamarnern3mom (ot ciioBa dia — momepek, rped.) Ha3bIBacTCsI CBOMCTBO BEIIECTB (IMaMarHETUKOB)



HaMarou4iumBaTbCs HABCTPEUY CUJIOBBIM JIMHUAM aeﬁCTBylomero Ha HETO BHEIIHEr0 MarHuTHOro nojsg. C Touku
3pcHUsA 3H€KTp0HHOﬁ TCOPUU JUAaMarueTu3smM OOBSICHACTCS 3AKOHOM SﬂeKmpOMCZZHumHOIZ quyKuuu " npaesuiom
ﬂem,;a. ﬂI/IaMaFHeTI/IKI/I — cl1a0OMarHUTHEIE BCIICCTBA. I[I/IaMaFHeTI/IBM — YHUBCPCAJIBLHOC CBOMCTBO BCEX BCIICCTB,
OIHAKO B pAA€ CIIy4acB OHO MEPCKPBIBACTCSA 0oJjiee CHIbHBIM napa- nu qbeppwwaenemuwwoxw.

4. In3JIEKTPUK - BEIIECTBO, 00JIaqaromiee HU3KOH yAeIbHOH AIEeKTpHIeCcKoil MPOBOAUMOCTRIO. VneanpHbIi
JIURJIEKTPHUK BOOOIIIEe HE MPOBOINT TOK, €TO IPOBOANMOCTS paBHa Hy 0. K mianekTpukaM oTHOCATCS
MBE303IEKTPUKH, CETHETOMICKTPUKH, d1eKmpemsl U JIp.

S.I[naneKTpnqecxaﬂ NMPOHUIAEMOCTD € MTOKA3bIBACT, BO CKOJILKO pa3 HANPANCEHHOCHb JJlIeKmpocmamuieckoeco
none B JUBJICKTPUKE MCHBIIC, UYCM B BAKyYyMC.

6. JloMeHbI HAa3EIBAIOT OOJIACTH CIIOHTAHHOM (CaMOIIPOM3BOJIEHOM) HAMArHUYEHHOCTH B (peppomaraeTuke. Pazmepst
JIoMeHOB nopsiaka 1 MxM. CM. Taroke Peppomacrnemusm.

7. yroBoii pa3psna. [lyroii Ha3pIBaeTCs pa3psi B ra3e, IPOUCXOASIIMN IPH aTMOC(HEPHOM JaBICHUH U
COTIPOBOXIAIOIIMICS O4EHb BBICOKOM TemmepaTtypoil. [Ipu aToMm HanpsikeHHe Ha anekTpoaax coctasiser 30-40 B, a
TOK — JI€CATKU UK cOTHU ammep. OTHO U3 BaKHEHUIITNX IPUMEHEHUM Jyru — Iyropas CBapka U pe3ka MeTalsIoB.

8. 3akoH AMniepa ycTaHaBINBAeT CBA3b CHUJIBI, IEHCTBYIOIIEH HAa MPOBOIHUK C TOKOM B MATHUTHOM IIOJIE, C CHJIOH

TOKa M HHAyKuei MarautHoro moisi: Fao = IBdl sina, rme I — cuna toka, B — nHmykmus marautaoro mois, dl —
JUIMHA 3JIEMEHTapHOT0 y4yacTKa npoBoaHuKa. Hanpasnenue Bektopa Fa omnpenensercs ¢ noMoIIbio NpaBuia JeBOM
PYKH.

9. 3axoH KyJjioHa - OCHOBHOM 3aKOH 91€KmpocmamuKu, BEIpaKaloui 3aBUCIMOCTD CHIIbI B3aUMOJICHCTBUSA ABYX
HEMOJIBMKHBIX TOYEUHBIX 3apSA0B OT PACCTOSIHHS MEXAY HUMU. [|Ba HETOABIKHBIX TOUSUHBIX 3apsi/ia
B3aWMOJICHCTBYIOT C CHIIOW MIPSAMO MIPOMOPIIMOHATHHOHN MPON3BEACHUIO BEIMIHH 3THUX 3apsI0B H 00paTHO
MIPOTIOPIMOHATHHON KBaIpaTy PAaCCTOSTHUSA MEKAY HIUMH U 3aBUCALICH OT OUBIeKMpUiecKol npoHUYaemMocmu
cpenpl, B koTopoit HaxonsaTcs 3apsaabl (Kymon, 1785). 3akon KymoHa monTBepkmaeTcsi OIBITOM BILIOTH 10
paccrosnamii mopsaka 10 M (pasmeps! sapa atoma).

10. 3axon [Ixoyns-JleHna mo3BosseT HAWTH KOJUUECTBO TEIUIOTHI, BBIICISAIOIIEECS B #P0G0OHUKe TIPU
HPOTEKAHUH 2TeKMPUIEecKo20 MOKa: KOIMYECTBO TEIIOTH! PSIMO NPONOPIUOHANIBEHO KBaAPaTy CHIIbI TOKA,
COIIPOTHUBIIEHHUIO MMPOBOJHHUKA U BPEMEHH MPOTEKAaHH TOKA.

11. 3axon Jlenua. 3akon JleHua — To e camoe, 4To U npaguno Jlenya.

12. 3akon Oma It y9acTKa [IENHU CBSA3BIBACT CUIY MOKA C PA3HOCTHIO MOTEHIIMAIOB Ha KOHIIAX MPOBOJHUKA U

comnpoTuBieHreM npoBogauka: I = (@1 — ¢2)/R. 3akon Oma 11 3aMKHYTO#H (ITOTHOM) TN CBSI3bIBAET

AIEKTPOIBIKYIIYIO CHIIy HICTOYHHKA C TTOMHBIM conporuBieHnem mnenu: I = E/(Ry + Ro). 3mecs Ryu Ro—
COOTBETCTBEHHO CONPOTHBIIEHNE HArPY3KH M BHYTPEHHEE CONPOTHBIICHHE HCTOUYHHKA.

13. 3akoH coxpaHeHUsI JTEKTPUYECKOT0 3apsiaa - GU3NYECKUil 3aKOH, B COOTBETCTBHUHU C KOTOPBHIM B 3aMKHYTOM
cHcTeMe B3aMMOZCHCTBYIOIINX TeJl ajredpandyeckas CyMMa 3JIEKTPUUECKUX 3apsiioB (TIOJMHbIH dJIeKTPUIECKUI
3aps]l) OCTAeTCsl HEM3MEHHOM MPH BCEX B3aUMOJIEHCTBUSX.

14. 3akoH 3J1eKTPOMATHUTHOM MHAYKIUHM - DJIC MHIYKUUU B 3aMKHYTOM KOHTYpPE NPsSMO NPONOPLUOHATIbHA
CKOPOCTH U3MEHEHHUS MACHUMHO20 NOMOKA 4ePe3 OBEPXHOCTb, OTPAHUUEHHYIO KOHTYPOM. DIEeKTPOHHBII
MEXaHM3M 3aKOHA 3JEKTPOMArHUTHOM MHAYKIUH COCTOUT B TOM, YTO NEPEMEHHOE MAaTHUTHOE M0JIE TOPOXKAAET
(MHIYIHpPYeT) BUXPEBOE d1eKmpuyeckoe noie ¢ 3aMKHYTBIMHU cHIOBBIMHU JIMHISIMHA. OTkpeIT @apaneem (1831). B
00001IIeHHOM BHUJI€ 3aKOH BXOJIUT B CUCTEMY ypasHenuil Makcsenna.

15. UaaykTHBHOCTH THIYKTHUBHOCTE - (pU3HYECKasl BETHYNHA, XapaKTEPHU3YIOIIAs CBSI3b MEXKITy CKOPOCTHIO
W3MEHEHUS TOKa B MMPOBOJHUKE (KaTYIIKe) ¥ BO3HUKaromIeH mpu 3toMm IJ]C camonnnykimu. THIyKTHBHOCTH
MPOBOJHUKA (KATYIIKH) 3aBUCHUT OT €0 pa3MepoB M (POPMBI, YUCIIa BUTKOB, a TAKXKE OT MaTepHajja MarHUTOIIPOBOIA.
Enununeit unaykrusaocty B CU siisiercst 1 I'enpu.

16. UHAYKUMOHHBIH TOK - 3JICKTPUIECKUN TOK, BOZHUKAIOIINN B 3aMKHYTOM TIPOBOJSIIEM KOHTYPE MPH
W3MEHEHUH MTOTOKAa MAaTHUTHOM WHIYKIIMHU, TPOHU3BIBAIOLIETO ATOT KOHTYp. Benuunna u HanpaBiieHue
WHAYKIIMOHHOTO TOKA OMPEJIEIISIOTCS 3aKOHOM DIIEKTPOMArHUTHON HHIIYKITUU ¥ 3akoHOM OMa.



17. MHAYKIUSA MATHUTHOTO NoJist B — BekTopHas BeNMUYMHA, H3MepsieMasi OTHOLUIEHHEM MAaKCHMaJIbHOTO
BPAIIAIOIIET0 MOMEHTA, IEHCTBYIOIETO Ha HEOOIBIION KOHTYP C TOKOM B MarHUTHOM IOJIE K MACHUMHOMY
Momenmy 3TOTO KOHTypa. Hampasnenue BekTopa B coBmanaer ¢ HanpaBieHHEM HOPMAM K KOHTYPY B COCTOSTHAH
PaBHOBECHSL.

18. M ckpoBoii pa3psia. [Ipyu BeICOKOH HATIPSHKEHHOCTH 91€KMpUtecko2o nojsi B BO3LYXE MPOUCXOIUT Ipo0oit
BO3YIIHOTO ITPOMEXYTKA. Pazpsiy, KOTOPBI MPOMCXOANT IIPU 3TOM, Ha3bIBAETCA UCKPOBBIM. DIIEKTPOIBI IPH
HCKPOBOM pa3ps/ie OCTAIOTCS XOJIIOAHBIMU. MICKpOBO# pa3ps B IPHPOAE — MOJNHUS. B TeXHHUKe HCKpa IPUMEHSIETCS
B CHCTEMaXx 3aKHTaHUs BUraTesIcii BHYTPEHHETO CrOPaHUsL.

19. McTOYHUK TOKA - HCTOYHUK HJICKTPUUECKON IHEPTUH, B KOTOPOM JICHCTBYIOT CmOpOHHUEe CUlbl, PA3IEISIOITe
anekmpuyeckue 3apaovl. VICTOUHUK TOKa XapaKTEePU3YETCs 21eKmpoosuicyujeli Cuioti U BHyTPEHHUM
COTIPOTHBIICHUEM. VICTOUHUKAMH TOKA ABIAIOTCS 2alb8aAHUYECKUE dTIeMEHMbL, AKKYMYIAMOPbl, MAIIUHbB
MOCTOSIHHOTO TOKA U JP.

20. McTOYHMK 3JIEKTPOABIIKYLIEH CHJIbI FICTOYHUK HJICKTPUICCKON YHEPTHH, XapaKTePU3YIOLTHIACS
91eKmpoogudicyujell U0t ¥ BHYTPEHHUM JEKTPHUECKUM COIPOTHBICHUEM. TO K€, ITO UCTHOUHUK TOKdA.

21. Knaccnueckasi 3JIEKTPOAMHAMMKA - Pa3es 21eKmpoOUuHAMUKY, PACCMaTPUBAIONINI U3MEHSIOIIEeCs NN
CTaLMOHAPHOE BIEKMPOMASHUMHOE Noje B HETIOABIKHOM cucteMe orcueTa. OCHOBY KIIaCCHYECKOM
AIIEKTPOJUHAMUKHY COCTABIIAIOT YpaBHEHUsI MakcBela.

22. KBanToBasi JIEKTPOAUHAMHUKA - KBAHTOBAS TCOPUA 271€KMPOMACHUMHO2O NOA. I/I3yqaeT BSaHMOZ[eﬁCTBI/Ie
MOJIA € 3apsPKCHHBIMHA YaCTULAMU.

23. Kosie6aTenbHbI KOHTYP. KoneGaTeIbHBIM KOHTYPOM Ha3bIBAETCS LIEIb, COCTOSIIAS U3 apauIeIbHO
BKJIFOYEHHBIX KaTyIIKA HHAYKTHBHOCTH U KOHAEHcaropa. [Ipu pa3psane KoHIeHcaTopa Ha KaTyIIKy B KOHType
BO3HHUKAIOT 3JIEKTPOMarHUTHBIE KOJIEOaHMUs, 9aCTOTa KOTOPHIX 3aBHCUT OT EMKOCTH M MHIyKTHBHOCTH KOHTYpA.

24. Konpaencarop. KonneHncarop cocTouT u3 AByX WM MPOBOJHHUKOB (0OKIIAI0K), pa3eIeHHBIX CI0EM
JeKTpuKa. TouHa TMdJIeKTprUKa 0OBIYHO Masla 10 CPAaBHEHUIO C pa3MepaMu IIPOBOIHHUKOB. B 3aBucuMocty ot
(hopMBI 00KIIaI0K KOHAEHCATOPHI OBIBAIOT IIOCKHUE, IWINHAPHYEcKUe, cheprdeckue u ap. [1o Tumy ausnexTpuka
pas3in4aroT BO3AYUIHBIC, 6yMa)KHI>IC, CJIIOASAHBIC, KEPAMUICCKUE U IP. KOHACHCATOPHI.

25. Koponnblii pa3psia. KopoHa Bo3HHKaeT npu aTMOC(EPHOM JaBICHUN BOJIM3H 3apsDKEHHBIX TIPOBOHUKOB C
GOJIBIION TTOIOXKNUTETHHON KPUBU3HOM MOBEPXHOCTH. DIEKTPUIECKOE I10JIe TIPH ITOM OKa3bIBAETCSl OUCHB
HEOHOPOJHBIM M HACTOJIBKO OOJBIINM, YTO BO3HHUKAET yapHas HOHH3AIMsI MOJIEKYJT Ta3a, COPOBOXKAAEMast
cy1a0bIM (HONETOBEIM CBeUeHHEM. CBEUSHHE CBA3AHO C TEM, YTO IEKTPOHBI HE TOJIBKO HOHU3HUPYIOT, HO U
BO30y/Ial0T MOJIEKyYIbI ra3a. [Ipu nepexome MoJIeKybsl U3 BO30YKICHHOTO B OCHOBHOE COCTOSTHHE MIPOHCXOTUT
ucryckaHue pOTOHOB, U I'a3 CBETUTCSA. SIBIIeHNE IPUBOAUT K HEXKEJIATENIbHBIM MOTEPSIM 3JIEKTPOIHEPT UH.

26. Ko>(ppunmenT 31ekTponpoBoaHocT. KorpPumeHToM 31eKTpOnpOBOAHOCTH HA3bIBACTCS BETHUYIHA
o0OpaTtHas yoenrbHOMY CORPOMUBLEHUTO.

27. MaruuTHasi NPOHMIAeMOCTh. MarHUTHOM MPOHHUIIAEMOCTHIO | HA3bIBAETCS BEJIMYMHA, TOKAa3BIBAIOIIAs, BO
CKOJIbKO pa3 UHOYKYUs MACHUMHO NOASL B MazHemuke OOJblIe HHIYKIMH B Bakyyme. MOKHO 1oka3aThb, uto u =1+
%> THE X — MASHUMHAS 60CNPUUMYUEOCTD.

28. MaruuTHoe nojie — OJIHa U3 CTOPOH €AUHOTO 2/IeKMPOMACHUMHO20 NOJIA. MarsuTHoO€ moJjie co3TacTCs

JBIXKYITUMUCS 3apsdamu (MoKom npogooumocmit) ¥ IEPEMEHHBIM dIEKTPHUECKIM IOJIEM (1moKom cmeujenust).
JleiicTByeT MAarHUTHOE TIOJIC TOJIBKO Ha JBMIKYIIUCCS 3apsiIbl.

29. MarHuTHBIH MOMeHT. MarHUTHEIM MOMEHTOM Ha3bIBAE€TCS BEKTOPHAS BETMYHMHA, MOYJIb KOTOPOil paBeH
MIPOM3BEICHHUIO CHITBI 271eKMpUYecKko20 moka B KOHTYpE Ha IIJIOMa s 00TeKaeMyIo 3TUM ToKoM. Hampasnenue
MarHMTHOTO MOMEHTA CBSI3aHO C HANpaBICHUEM TOKA MPaBUIIOM OypaBUHKa.

30. MarHuTHBII MOTOK .MarHuTHBIM MOTOK (MK ITOTOK BekTopa B) — 310 notok @ BeKTOpa MarHUTHOU
MHJIYKIUH Yepe3 KaKkylo-JIM00 MOBEPXHOCTh. B ciryyae 0lHOPOIHOTO MarHUTHOTO TOJISt M TNIOCKOH roBepxHocTH Pp

=BS cos o, rie B — uHAyKuus MarHUTHOTO MOJIs, S — IUIOLIA/Ab MOBEPXHOCTH, 0. — YToJ MKy BeKTopoM B u
HOPMAaJIbIO K TIOBEPXHOCTH.

31. MakpoTok. MakpOTOKOM Ha3bIBACTCS 21eKMpuyeckuti mox, TeKyIid B IPOBOIHKKE (KaTyIIKe).



32. Meranasl. K MeTajiaM OTHOCSTCS BCIICCTBa, UMCKOIIIUEC CB06OZ[HLIC OJICKTPOHBI, T. €. BAJICHTHBIC 3JICKTPOHBI,
OTOPBABHIMECA OT CBOMX aTOMOB U IPUHAAJICIKAIUC BCEMY KOJIJICKTUBY aTOMOB MCTaJlJla (KOJ'IJ'ICKTI/IBI/I?)I/IpOBaHHI)Ie
3J'IeKTpOHI)I). C Touku 3pCeHUA 30HHOU meopuu TBEPAOIo TCJIa IPU3HAKOM METaJljia SABJISCTCA HATUYUC HE
MOJIHOCTBIO 3aIOJTHEHHOM 30HBbI, KOTOpast HOCUT Ha3BaHUE 30HbBI ITPOBOJAUMOCTHU.

33. MukpoToK. MUKPOTOKOM Ha3bIBAaE€TCSl ABMKYILIMECS B aTOMaX U MOJIEKYJaxX MEJIbYaiIlne 3apsKEHHbIE YACTHULIbI
(TIpexe Bcero — 31eKTPOHBI).

34. Hamaruum4ennocts. HaMarHM4eHHOCTHIO Ha3bIBAETCSI MArHUTHBIA MOMEHT €AMHHIIBI 00beMa MacHemuKa.
35. Hanpsizxkenue. HanpsbxkeHue — TO ke caMo€, YTO U pa3HOCTh NOTEHIIUAIOB.

36. HanpmerHoch, MAarHuTHOI0O 1moJs. HaHpﬂ)KeHHOCTI)IO MAarHuTHOT'O I10JIs1 Ha3bIBACTCA BCIIOMOTaTCJIbHAasA
BCJIMYMHA, XapaKTCPUIYIOUIA MACHUMHOE nojle MAaKpOoOmoKos.

37. HanpmerHocn, ICKTPHUYECKOTO0 MOJA — CHJIOBasd XapaKTCPUCTUKA MMOJIA, U3MECPACTCA OTHOILICHUEM CHUIIBI,
ﬂeﬁCTByIOHleﬁ Ha T0J0XUTEIbLHBIN HpOGHHﬁ 3apsaa, K 3HAYCHUIO 3TOT'O 3apsaa.

38. HecamocTtosTeabHblii pa3psa. Pa3psiom Ha3bIBaeTCsl IpoTeKaHe ToKa B raze. HecamocTosTenbHBIM
pa3psIoM B ra3e Ha3bIBACTCS Pa3psil, KOTOPHIA MPOUCXOIUT TONBKO MPH HAIMYIWY BHEITHETO HOHU3UPYIOIIETO
(hakTopa. Pomb Takoro hakropa MOXeT UTpaTh PEHTTCHOBCKOE HIIH YIBTPaduOIeTOBOE O0MydeHHEe, HATPEBAHHE U T.
II.

39. OnsbIT JpeTena. OpcTen 0OHAPYKIIT MAaTHUTHOE TIOJIE MOKA NPOSOOUMOCHY: MATHUTHAS CTPETIKA,
pacronoxeHHast BOJIN3U MPOBOAHKUKA C TOKOM, IIPH BKIIFOYCHUH TOKa OTKJIOHSAJIACH OT HAaIlPaBJICHH MArHUTHOTO
MepHIMaHa.

40. IlapamarneTu3sm (OT cJ10Ba para — B0Jb, I'pe4.). [lapamMaraeTn3smMom Ha3bpIBa€TCs CBOMCTBO BELIECTB
(mapamMarHeTHKOB) HAMarHUYHMBATHCS B HAIIPABICHUN CIJIOBBIX JINHUH BHEITHETO MACHUMHO20 NOSA. ATOMBI
MapaMarHeTHKOB UMEIOT OTIIMYHBIA OT HYIS MACHUMMbIL MOMEHM W BERYT ce0sl B MArHUTHOM II0JIE TOZOOHO
MHKPOCKOITIYECKIM MAarHUTHBIM CTPEIIKaM.

41. Ilna3ma. [1na3zmoil Ha3bIBAaETCs NEKTPOHENTPaAIbHAS CMECH 3JIEKTPOHOB U MOJOXKHUTENIBHBIX HOHOB. [1nazma,
BO3HHUKAIOIIAS TIPU pa3psi/ie B ra3zax, HA3bIBAETCSI Ta30pa3psTHOMN.

42. p-n-nepexof. p-n-Iepexo oM Ha3bIBaeTCs 001acTh BOIMN3M KOHTAKTA IBYX TOJIYIIPOBOIHIKOB C Pa3HBIM TUIIOM
IPOBOAUMOCTH. BeencTBue pekoMOUHAIMY JBIPOK U 3IEKTPOHOB BOIM3U KOHTAKTa 00pasyeTcst 001acTs,
o0eHEHHAs! HOCUTEIIIMH TOKa U Ha3blBacMasl 3aluparoluM cioeM. [lockonbky p-n-nepexos obnanaet
OJTHOCTOPOHHEH IMPOBOANMOCTBIO, TO OH MCIOIB3YETCS IS BRITPSIMIICHHS IEPEMEHHOTO TOKA HU3KOHM 9acTOTH U
JIETEKTUPOBAHUS PAHOCUTHAJIOB.

43. HOJIﬂpI/Ba].[Plﬂ AUIICKTPUKA. Hon;{pmauneﬁ JAUDJICKTPUKA HA3bIBACTCS IMPOLECC CMCIUICHUA CBA3aHHBIX
3apAa0B JUDJICKTPUKA B D1€KmMpPUHECKOM nose. B pe3yabTaTe NOoJIAprU3aliii rpaHnu ,E[HBHGKTpH‘IeCKOfI IIAaCTHUHBI,
HOMGH.[GHHOfI B 2JIeKmpuyeckoe nojie, OKa3bIBarOTCA 3apsKCHHBIMUA 3apaaaMU IIPOTHUBOIIOJIOXKXHOI'O 3HAKa.

44. TlorenuuaJ. [ToreHuan sMeKTPOCTATUIECKOTO TOJIS - SHEPTreTHUECKasi XapaKTepUCcTHKa moiist. Onpenensercs
KaK BeJIMYMHA, u3MepsemMasi paboTON CHII MOJIS TIO0 MIEPEHOCY STUHUYHOTO MOJIOKUTENBHO 3apsijia U3 JaHHOW TOYKH B
JIpyryro, GUKCHPOBAHHYIO TOUKY. B KauecTBe (PUKCHPOBAHHOM 4acTO OEPYT OCCKOHEYHO YIATICHHYIO TOUKY.
Hpyrumu ciaoBaMu, NOTEHIMAI IIEKTPOCTATUYECKOTO TOJIsl paBEH NOTEHIMAIbHON SHEPTUH €AMHUYHOTO
MOJIOKUTENILHOTO 3aps/ia, IOMEIIEHHOrOo B 3Ty Touky. Ennnuna norennuana 8 CU 1 Bonbrt.

45. TIpaBuio Jlenua - mpaBuio, onpeesstolee HapaBIeHNE HHAYKIIMOHHBIX TOKOB, BOZHUKAIOIIUX MTPH
3HeKTpOMaFHI/ITHOﬁ HWHIOYKIHUH. CormacHo IpaBuIy J'[eHua I/IH}IyKHI/IOHHBIﬁ TOK BCETJIa UMECCT TaKOC HAIIpaBJICHUE,
4TO €r0 COOCTBEHHBIM MarHUTHBIHN ITIOTOK KOMIICHCUPYET UBMCHCHHWA BHCUTHETO MAarHUTHOT'O ITOTOKA, BBI3BABIICTO
3T0T TOK. [IpaBmio Jlenna ects creacTBue 3akoHa coxpaneHus 3ueprun. 3.X.Jlenn (1804-1865) - pycckuit Gpusnk.

46. IorynpoBogHuku. [1oyIpoBOTHIKaMK Ha3bIBAETCS KJIACC BEIIECTB, 3aHIUMAIOIIHX 110 CBOEH CIIOCOOHOCTH
MPOBOJUTE 1EKMPUYeckuti mox TPOMEXYTOYHOE MOJIIOKEHUE MEXITY Memaniamu 1 ousnexmpuxamu. C TOUKA
3pEHHsl 30HHOH TEOPHH TBEPAOIO TeJa BEIECTBO OTHOCUTCS K MOIYNIPOBOJHUKAM, €CIIU IIUPUHA 3aMIPELIEHHON
30HBI, OTJEJAIONIEH BAJIEHTHYIO 30HY OT 30HBI IPOBOAUMOCTH, MeHbIIE 2 3B.

47. T1oJrynpoBOAHHKOBBIA JUOJ. YCTPOUCTBO, B KOTOPOM UCIIONIB3YETCSl HETMHEHHOCTh BONBTaMIIEPHOI
XapaKTepUCTUKH p-n-nepexoza. [IpuMeHsIoTCst 1S BBIIPSIMIIEHUSI IEPEMEHHOTO TOKAa HU3KOH 4acTOTHI (B



BI)IHpHMI/ITGJ'IﬂX) " JCTCKTUPOBAHNA PAJUOCUTHATIOB.

48. IlocTosiHHBII TOK. [I0CTOSHHBIM Ha3BIBACTCS 21eKMpuUiecKull mokx, He MEHSIOIINNCS ¢ TeUCHHEM BpeMeHH. B
CITydae IIOCTOSHHOTO TOKa P OMpeAeTIeHHN CHilbl Toka I = Agq/At MoXkHO Opath 000K TIPOMEKYTOK BpeMeHH At.

49. IIpaBuia (3axkonbl) Kupxrodga npuMeHsroTcs Ui pacyeTta CI0KHBIX (Pa3BETBICHHBIX) eI TOCTOSIHHOTO
TOKa. MeTo/1 KOMIUIEKCHBIX TOKOB MO3BOJIIET pacpOCTPAHUTh 3T NpaBUiIa Il pacyeTa Leneil mepeMeHHOro ToKa.

50. IlpumecHasi NPOBOAUMOCTD IOJYNPOBOAHUKA. [IpOBOIMMOCTD HAa3bIBACTCS IPUMECHOM, €CIIM B XUMUYECKU
YHCTHIH MOTYTIPOBOAHUK J100aBiIeHa mpuMech. Eciu npu 3ToM npeobnafaet 371eKTpOHHAs! IPOBOIUMOCTD, TPUMECH
Ha3bIBAE€TCS JOHOPHOM, €CIIH JBIPOYHAS — aKLIETOPHOM.

51. Mposoanuku. [TpoBOTHUKAME HA3BIBAIOTCS BEIIECTBA, COJAEPIKAIIHE B IOCTATOYHOM KOHIIEHTPALIUH CBOOOTHbIE
3apsovl. K IPOBOHUKAM OTHOCSTCS METAUIbI, HOHM3UPOBAHHBIC I'a3bl, BOAHBIE PACTBOPHI 21eKMPOIUMOE U
pacIuiaBsl cojieil. B anekmpuueckom none cBoGOMHBIC 3apsIIbl IEPEPACIPEICTAIOTCS TaK, YTO HANPAICCHHOCb
AIIEKTPUUYECKOTO MOJISl BHYTPH MPOBOIHUKA OKA3bIBACTCS PABHA HYIIIO, & HOMEHYUA TIPOBOJHUKA BCIOIY OJHHAKOR.

52. PeasiTUBHCTCKAS 371eKTPOAMHAMHUKA - Pa3/iell 3NEKTPOJUHAMHKH, N3YYAIOIINN IEKTPOMarHUTHBIC SIBICHHS B
JBIDKYIINXCS CpeiaxX, ONUPAasCh HA HHBAPHAHTHOCTD 3apsi/ia B Pa3IMIHbIX CHCTEMax OTCUYeTa U HHBAPHAHTHOCTh
OCHOBHBIX 3aKOHOB OTHOCHUTEINILHO NpeoOpazoBanuii JlopeHma.

53. CamouHAYKIMA - SIBIICHUE BO3HUKHOBCHUS 971€KMPOo08UdiCywell Cuibl B IPOBOJHUKE (KaTyIIKe) IpH
U3MEHEHHH MIPOTEKAIONIEro B Hell anexmpuueckoeo moka. Benmmuuna u 3Hax OJIC caMOMHAYKIUK ONPEAEIAIOTCS
3aKOHOM INEKMPOMASHUMHOU UHOYKYUUL.

54. CBepxnpoBoaHMOCTb. SIBJI€HIE CBEPXIIPOBOMMOCTH OTKPBUI roytanackuii dpusuk Kamepnuur-Onnec (1911):
CONPOTHUBJICHUE PTYTH IIPU TEMIIEpaType, OJM3KoH K aOCOMOTHOMY HYJIIO, CKAYKOM YMEHBIIAIOCH /10 HyJs. B
JlaNTbHEHILIEM CBEPXIIPOBOMMOCTD Oblila OOHApYy»KEHa U Y IpyTUX METAJUIOB U CIUIABOB (CBUHEL, OJIOBO, JKEJIE30 U
Jip.). CBepXIIPOBOAMMOCTb, KaK M JIEKTPUIECKOE CONPOTUBIICHHE, OOBACHICTCS B3aUMOJICHCTBUEM
KOJUIEKTUBH3UPOBAHHBIX 3JIEKTPOHOB METaJlIa ¢ KPUCTAIITUYECKOH perieTkoil. B 1986 rogy oOHapysxeHa
BBICOKOTEMIIEpaTypHasi CBEPXIPOBOAUMOCTb, TEOPHSI KOTOPOW HaXOAUTCS B CTJAMU pa3paboTKH.

55. Cuna Jlopenna. Cunoii JlopeHna Ha3pIBaeTCs CHiIa, JEHCTBYIOMIAS HA 3apsi0 B 21EKMPUIeckom U MASHUMHOM
none (dnexTpudeckas u marautHas cuna Jloperna): F = q{E + [v, B]}. IlepBoe cnaraemoe B mociegHeM
BBIPAXEHUH Ha3bIBACTCS AIIEKTPUUYECKOHN, a BTOPOE — MAarHUTHOH cuutoii JlopeHma.

56. Cuna Toka. Criolf Toka Ha3bIBaCTCS BEIMIMHA, U3MEpIeMast 3apsioom, TIPOTEKAIOIINM Yepe3 IMoTIepedHoe
CeueHNe MPOBOIHUKA B ONHY ceKyHy. Enmauna cuibl Toka B CU: 1 Amnep — 4eTBepTas OCHOBHAS SIMHHIIA ITOH
CUCTEMBI (HapsILy ¢ METPOM, KIJIOTPaMMOM H CEKyHJIOM).

57. CoOcTBEHHASI MPOBOAUMOCTD MOJYNPOBOIHUKA. COOCTBEHHON HAa3bIBACTCS MPOBOIUMOCTH XUMUYECKHU
YHCTOTO MOJMyNIPOBOJHUKA. B 3TOM cityuae azexmponsi 1 Obipky BO3HUKAIOT B PABHBIX KOIUYECTBAX, U
IIPOBOIMMOCTbh HOCUT HallOJIOBUHY JIEKTPOHHBIIN, HAIIOJIOBUHY JBIPOYHBIN XapaKTep.

58. Conenoun. ConeHOUIOM HA3BIBACTCS KaTyIIKa MITHHIPUICCKOH (POPMBEI.

59. CTOPOHHSS CHJIA - CHJIA HEIJICKTPOCTATHYECKON MPUPO/IBI, BBI3BIBAIOIIAS IEPEMEIICHUE MOIOKHUTEIBHBIX
QJICKTPUYCCKUX 3apAa0B BHYTPHU UCTOYHUKA IMTOCTOAHHOI'O TOKA OT TOYKH C HU3KUM K TOYKE C BBICOKUM
IIOTCHIIMAaJIOM (OTpI/IL[aTeJ'H)HI)IX — OT TOYKH C BBICOKHUM K TOKE C HU3KHUM HOTCHHI/IaHOM). CTOpOHHI/IMI/I CUHUTAIOTCA
BCE CHJIBI OTJIMYHBIE OT KyJOHOBCKHMX CHII. YJielbHasi paboTa CTOPOHHUX cuil (paboTa 1o NepeHocy eANHUIHOTO
3apsJia) Ha3bIBAETCS 21eKMPOoOsUdCyujeli CUuIol NCTOUHIKA TOKA.

60. TepM03J1eKTPOABIIKYIIAS CHJIA - 21EKMPOOBUNCYUAs CULA, BOSHUKAIOIIAS B JIEKTPUIECKOH LIEIH,
COCTOSIIIIEH M3 HECKOJILKUX Pa3HOPOIHBIX HPOBOOHUKOS, KOHTAKTHI MEXy KOTOPHIMH UMEIOT Pa3HbIE TEMIIEPATyPHlI.

61. TepMO3JIeKTp0HHaﬂ OMHUCCUA — HCIYCKAHHEC 3JICKTPOHOB ME€TaJLUIaMH, HArpETbIMU 10 BBICOKOM TEMIICPATYPhI.

62. Tnewomuii pa3psin — paspsij, BOZHUKAIONUN B pa3psaHON TpyOKe, HATIOJTHEHHOHN ra30M Mpy HU3KOM JaBJICHUU

(oxomo 0,1 MM PT. CT.), IpU Hanpsdicenuu TMOPSAIKA HECKOIBKUX THICSY BOJIBT. [[puMeHsIeTCSs, B YaCTHOCTH, B JIAMITaX
JTHEBHOTO CBETA.

63. Toxu ®yko. Tokamu Oyko HA3BIBAIOTCS UHAYKLUOHHBIE TOKHU, BOZHUKAIOLIME B MACCUBHOM IPOBOJHUKE,
MOMEIEHHOM B IEPEMEHHOE MAacHUmHoe noie.



64. Tox mpoBognMocTH. TOKOM POBOIMMOCTH Ha3bIBACTCS 21eKMPULeCKUll MoK, 00yCIOBICHHBIN JIBU)KCHUEM
3apsDKEHHBIX YaCTHIL.

65. Topoua. Toponnom Ha3BIBaeTCS KaTyIIka, HMeromas popmy OyoOnmka.

66. ToueuHbIii JIeKTPUUECKHIi 3apsil — 3apHKCHHOE TEJIO, pa3MepaMy KOTOPOTO MOKHO IpeHeOpeds B
YCIIOBHUSIX KOHKPETHOH 3aJatH.

67. TpaH3ucTOpbl — MOIXYNpOBOAHUKOBEIE TpruoAsl. [Ipemnoxkensl B CILIA (1948). [IpumeHstoTCS U1 yCUIICHUS 1
reHepalyy eKTpUIecKuX Konebanuid. [1o cpaBHEHHIO ¢ BAKYYMHBIMHU TPUOXAMHU 00JIaafoT PSIOM IIEHHBIX
NperMYIIEeCTB (MaJIbI BeC ¥ ra0apyThl, IPOYHOCTD, OTCYTCTBHE HAKAIBHBIX IIETIeH, BHICOKUH K. II. JI., OOJIBIION
CPOK CITyKOBI).

68. Tpancdopmarop. TparchopmaropoMm Ha3BIBaeTCSA YCTPOHCTBO I TpeoOpa3oBaHus TEPEMEHHOTO TOKA U
HanpspxeHUs. [IpuHINN 1eficTBUSI OCHOBAH HA 3aKOHE DNEeKMPOMASHUMHOU UHOYKYUU.

69. YienbHoe CONMPOTUBJIEHHE - 3TO BEIUYMHA, XaPAKTECPHU3YIOIIAsl CIIOCOOHOCTh BEIIECCTBA TPOBOIUTH
nexmpuyeckuil mox, U YMCICHHO PaBHAs CONMPOTHUBIICHUIO IIPOBOHUKA JUIMHOIO B | METp U IJIOIAbI0
TIOTEPEYHOTO cedeHus | M2 . ViIelbHOE CONPOTUBIICHHE 3aBUCHT OT TEMIIEPATYPHL. Y METAJLIOB OHO PAaCTeT C
POCTOM TeMIIepaTyphl, Y MOIYIPOBOTHUKOB U BOIHBIX PACTBOPOB JIEKTPOIUTOB — YMEHBIIIAETCS.

70. ®eppomarnetusm (ot cjoBa ferrum — 3xkese30, jaar.). DeppoMarHeTU3MOM Ha3bIBAETCSI CBOMCTBO HEKOTOPHIX
BernecTB ((peppoMarHeTHKOB) CIIOHTAHHO HAMArHUYMBAThCS. MacHumHvle MOMeHmMbl aTOMOB (peppOMarHeTHKa B
npeieiax MUKPOCKOMTMUYECKHX 00macTeit (domerog) CIIOHTAHHO OPUEHTHPYIOTCS MapalliesibHO ApYT ApyTy. [Iporece
HAMarHUYUBAHUSI MOXKHO PACCMATPHBATH KaK MPOIECC OPUSHTAI[MA MATHUTHBIX MOMEHTOB JIOMEHOB BJOJIb CHIIOBBIX
JTUHUR MaenumHno2o noas. 1IpU BBIKIIOYEHHH MArHUTHOTO MO (EPPOMATHETHK OCTASTCs HaMarHHYCHHBIM
(ocTarouHass HaMarHMYEHHOCTh). DeppoMarHeTH3M HAOIIOIAETCS TOJMBKO HPHU YCIOBHU, YTO TEMIIEpaTypa He
NpEeBBIIIACT TaK Ha3biBaeMyto Temreparypy (win Touky) Kropu. Cambie n3BecTHbIC (eppOMArHETHKH — JKele30,
KOOaJIBT U HUKEID.

71. llIkana JIEKTPOMArHUTHBIX BOJIH. CsoiicTBa DJIEKMPOMACHUMHBIX 601K CUJIIBHO 3aBUCAT OT AJIMHBI BOJIHBI
(‘IaCTOTBI). IlIxama OJICKTPOMATrHUTHBIX BOJIH BKJIFOYAC€T BOJIHBI PA3HbIX AHANA30HOB, OT PAaAHOBOJIH HO "{-J'Iy‘ICﬁ,
HCITYCKACMbIX paANOAKTUBHBIMU SA/IPAMU. ITo MEpEC YyBCIMYCHU HaCTOThI (yMeHLIHCHI/ISI JUIWHBI BOJ'IHBI) YCHUIIMBAOTCA
KBaHTOBBIE CBOMCTBa QJICKTPOMAruuTHOTO H3JYYCHUS, TAK KAK OHEPrust U HMITYJIbC (I)OTOHa IponopuUrOHATIbHBL
4acCToTeC.

72. DJIeKTpeT. DIEKTPET - OUdIeKmpuK, CIOCOOHBIN TTUTEIILHOE BPEMSI HAXOIUTHCS B HAYTIEKTPU30BAHHOM
COCTOSIHUY T10CJIe CHSATHSI BHEITHETO BO3/IEHCTBYS, BHI3BABILETO NOAAPUAYUIO. DIEKTPET CO3AET B OKPYKAIOIIEM
MPOCTPAHCTBE 21EKMPOCHMAmuyeckoe nojie 3a cYeT MPeBAPUTENLHOM anekmpu3ayuu Ui 0CTaTOYHON
nossipuzarn. OOBIYHO ICKTPETH 00PA3YIOTCS MyTEM HArPeBaHUs TUJICKTPUKOB 10 TEMIICPATYPhI, OJIH3KO# K
TeMIlepaType X IUIaBJICHUs, U MOCICAYIOIIEr0 OXIaXICHNUS B CUIILHOM BHELTHEM 21eKMpUieckom noie.

73. DJieKTpU3auus TeJjia - COOOIICHUE 2TeKMpUYecKux 3apsa0o8 Telly WU HaBeJeHue 3apsioB Ha HeM. Ha
MHKPOCKOITHYECKOM YPOBHE 3JIEKTPHU3aIIMsl CONPOBOXK/IAETCS MIEPEX0/I0M OUeHb HEOOJIBILIOTO YUCIIa 3JIEKTPOHOB OT
OJIHOTO TeJIa K JIPYTOMY.

74. DnekTpHYEeCKass eMKOCTb. DIIEKTPUYEeCKass eMKOCTh (RIICKTPOEMKOCTh) MPOBOMHIKA - CKAJIpHAs BEIUYMHA,
XapakTepu3yrollas CIIoCOOHOCTh MPOBOJHUKA HAKAIUIUBATH 3eKMpudeckuti 3aps0, N paBHAs OTHOLICHHIO 3apsa
MPOBOJAHMKA K €ro MOTEHIMANy (B IPEIIOJIOKCHAN, YTO BCE JAPYTUe MPOBOAHUKHA OCCKOHEYHO YNAJICHBI M YTO
MOTEHIIMAT OCCKOHEYHO YIAICHHON TOYKH MPHUHAT PAaBHBIM HYITIO). EQHHUICH )IeKTpHYeCKOM €eMKOCTH IPOBOJTHUKA
B CU saBnsiercst 1 ®@apan.

75. DJIeKTpUYECKH AKKYMYJIATOP - XUMUUCCKUN UCMOYHUK MOKA MHOTOPA30BOTO JACUCTBHUS. DIEKTPUIECKIE
AKKYMYJIATOPBI UCIIOJIB3YIOTCA JII HAKOIIJICHUA DOHEPTIUN U IMATAHUA PA3TTAYHBIX HOTpQGHTeHeﬁ. Pazmuuaror
CBHHIIOBO-KHCJIOTHBIC, IIICJIOYHBIC U Cepe6p${HO-L{I/IHKOBBIC AKKYMYJIATOPBI.

76. DjexkTpuUYecKH AMNONb - CHCTEMa JIByX TOYECUYHBIH 3apsIOoB OJMHAKOBHIX MO a0COIIOTHOW BEIMYWHE H
MIPOTHUBOTIONOXKHBIX IO 3HAKY, PACTIOIOKEHHBIX Ha HEKOTOPOM PACCTOSIHUM JIPYT OT apyra. Ha numons, Haxonsuuiics
B JJIEKTPUYECKOM II0JIe, JEHCTBYET Mapa CHJI, CTPEMSIIUXCS YCTAHOBHUTH €r0 BJIOJIb CHUJIOBBIX JUHUNU. MoJekybl
MHOTHX BEIIECTB M0 CBOUM CBOMCTBaM TOJ00HBI AIEKTPUIECCKOMY JHUTIOINIO.

71. 3J1€KTPI/I‘IGCKl/lﬁ 3apsn - (1)I/I3I/I‘IGCKEIH BCJIMYMHA, XapaKTEpU3yromias CBOCTBO TeII HIIK 4acTull BCTYIaTh B



NEKMPOMASHUMHOE 83AUMOOeliCue W ONPEISIISIONAs 3HAUCHUS CUIJI M SHEPTUH IIPH TAaKUX B3aMMOAEHCTBHUSX.
DJeKTpUYECKUM 3aps/iaM MPHUITUCHIBAIOT MOJIOKUTEIBHBII WM OTpHLATENbHBIN 3HaK. ExnHnna 3apsina B cucteme
CHU - 1 Kn (xymnon).

78. DeKTpUYECKHUIH TOK — 3TO HaIlpaBJIEHHOE (YHOPSAIOUCHHOE) ABIKEHUE dIeKMpuieckux 3apsaoog. Paznuyaior

TOK TPOBOAMMOCTH (IBMXKEHHE 3aps KEHHBIX MHUKPOUACTHIl MABHXKYTCS BHYTPU MAaKPOCKOIMHUYECKOrO Tena),
KOHBEKIIMOHHBIH TOK (IBI)KCHHE 3apsDKEHHBIX MAaKPOCKOITMYECKHUX TN WIIM YacTHIl, HAPUMED, JaCTHI] MbIIN) ¥ TOK
B BaKyyMe (ITy4YKH JICKTPOHOB HIIM HOHOB B BaKyyMe).

79. Qnexrpoasmxymas cuiaa (C) - xapakTepucTHKa UCTOUHUKA SHEPTUH B 3JIEKTPUUECKON IIeTH.
ONEeKTPOABIKYIIAs CUIIA U3MEPSACTCS OTHOLIEHHEM PabOThl crMOPOHHUX CuUl TIO IIEPEMEIIEHUIO 3apsAa BIOJb LenH
K 3Ha4YEHHIO 3TOTO 3apsiia. MoxkHO cka3ark, 4to J/1C ecTb ynensHas padora cropoHHuX cui. JJIC, kak n
nomeHyual, U3BMEPSETCs B BOJBTAX.

80. DirekTporMHAMMEKA - pa3nen GUINKH, H3YyUAIOIINNA CBOUCTBA 1eKMPOMASHUMHO20 NOJsl M €T0 B3aNMOJIeiicTBHE
C 3aps0amu, CBSI3b JMEKTPUICCKUX U MAaTHUTHBIX SABJICHHUMH, a TAKXKe a1ekmpuyeckuti mox. Pasnugaror
KAACCU4ecKylio, PEIATUBUCTCKYIO U KGAHMOBYI0 3MeKTpoauHaMUKH. OCHOBOI KIaCCHYECKON 3MEKTPOJHHAMHUKA
ABJIAIOTCS ypaBHEHHs MakcBea.

81. DuaexkTposm3. DOIEKTPOIM30M HA3bIBAETCA BBIACICHHE BEIIECTBA Ha D3JIEKTPOJAaX MpPH MPOIyCKaHWUU
3IEKTPUYECKOTO TOKA Yepe3 PacTBOP AIEKTPONIHUTA.

82. DyiekTpouTHYECKAs] AMCCOLMALUS. DIEKTPOIUTUIECKON TUCCOLMalMel Ha3bIBaeTCs paclaj] MOJIEKYJ KUCIIOT,
IIeyI09eii ¥ colel B BOAHOM PacTBOPE Ha MPOTHBOMOIOKHO 3apsuKeHHBIC HOHBL. [10M0KUTETbHBIC HOHBI HA3BIBAIOTCS
KaTHOHAMH, OTPHUIIATEIIbHBIC — aHHOHAMH. [IpHdrHa TUCCOIMAIIAH — BO3CHCTBHE MOMISIPHBIX MOJIEKYT BOJIBL.

83. Dy1eKkTpoINTHI

DJEeKTPOIUTAaMHU Ha3bIBAIOTCS BEIlleCTBa (COMH, KUCIOThI, OCHOBAHMUS ), BOJHBIC PACTBOPHI KOTOPBIX MPOBOAST
NMEKTPUUECKH TOK. MOJICKYITBI 37IEKTPOIMTOB TIOJ I€HCTBHUEM TOJISPHBIX MOJICKYJT BOJIBI IUCCOLUUPYIOT —
pacnagaroTcs Ha IPOTUBOIIOJIOKHO 3apsyKCHHBIE HOHBI.

84. DyiekTpoMarHuTHasi HHAYKIMS - siBJIeHUE BO3HUKHOBeHUS DJIC B POBOJHUKE MPH €TO TBUKCHHUU B
MarHiTHOM TI0JIE; WK MPU U3MEHEHUH OKPY KAIOIIEro €r0 MarHUTHOTO MoJIst. [Ipy 5TOM B 3aMKHYTOM MPOBOASIIEM
KOHTYpE, TIOMEIICHHOM B TIEPEMEHHOE MarHUTHOE T10JIe, BO3HUKAET UHIYKIIMOHHEIH TOK. CM. Takxke 3aKkoH
NEKMPOMASHUMHOU UHOVKYUU.

85. DuexkTpoMarHuTHOoe B3auMMojeilicTBMe ~  3TO B3aUMOJACWUCTBHE 3apsOHKEHHBIX Tell.  Xapakrep

QJICKTPOMATrHUTHOTO B3aHMOﬂ6ﬁCTBHﬂ 3aBUCHUT OT BBI60pa CHCTEMEI OTcyeTa. B HEKOTOPBIX CHUCTEMAX OTCYETa
MAarouTHasi KOMIIOHEHTA JJICKTPOMAIrHUTHOI'O BSaHMOﬂeﬁCTBI/IH HEC Ha6J'IIOI[aeTC$[ u Ha6J'IIOI[a6TC$[ DJICKTPHUUICCKOC
BSaHMOﬂGﬁCTBHC, B JpYyrux, HaO60pOT, MACKHUPYETCA IJICKTPUYCCKOE, a Ha6J'IIO,I[aGTC$[ TOJIBKO MAar"HuTHOC
BSaHMOﬂGﬁCTBHC.

86. DiekTpOoMarHuTHOE MoJie - ocobast hopMa CyIecTBOBaHHS MAaTEPHH, TOCPEICTBOM KOTOPOH OCYIIECTBISICTCS
B3aUMOJEHCTBHE MEX]y TOKOSIIIMMUCS WU JBIKYIIUMUCS 21€KMPULECKUMU 3aPA0aAMU.

87. DjeKTpPOMAarHUTHAsI BOJTHA — 3TO CBOOOIHOE (OTOPBABIEECS OT TOKOB U 3apsII0B) IIEPEMEHHOE
anekmpomaznumuoe none. CymecTBOBaHUE 3IIEKTPOMAarHUTHBIX BOJH BBITEKACT U3 ypasnenui Maxceenna.
IIepeMeHHBIE IEKTPUYECKOE U MATHUTHOE 10OJIE MOTYT OTPBIBATHCSA OT MOPOJUBILIUX UX TOKOB U 3apsAJIOB U,
HNOJACPAKUBAsL IPYr pyra, pacpOCTPaHATHCS B IPOCTPAHCTBE CO CKOPOCTHIO cBeTa. I103TOMy roBOpST, 4TO
MakxkcBenn npeckasal CylleCTBOBaHUE MIEKTPOMArHUTHBIX BOJIH. ['epll NOTy4na 3TH BOJIHBI SKCIIEPUMEHTAIIBHO, &
ITonoB nocTpous nepBblil paauoNpPUEMHHUK.

88. DylekTpoMarHuTHasi KAPTHHA MUPA BO3HUKJIIA BO BTOPOW MOJIOBHHE 19-r0 Beka Ha OCHOBE UCCIIEIOBaHUN B
obnactu anexmpomaznemusma. OcodeHHO OonbIIoe 3HaYeHne B ee (opMUpOBaHUN UMelu paboTsl Dapazes u
MakcBeiuia, B KOTOPIX BBOJMJIOCH MOHSATHE (PU3NYECKOTO MOJIs.

89. DJIeKTPOHBI U ABIPKH — HOCHUTEIHU TOKA B HOIYNPOBOOHUKAX. DIACKTPOH, IEPEXOs U3 BAIEHTHON 30HBI B 30HY

MIPOBOMMOCTH, OCTABJISIET B BAJICHTHON 30HE HAPYIICHHYIO BaJICHTHYIO CBSI3b, 10 CBOMM CBOHCTBAM
SKBUBAJICHTHYIO TOIOKUTEIHEHOMY 21eKMputieckomy 3apaoy.



90. DyIeKTPOCTATHKA - PA3ICI 91eKMPOOUHAMUKU, U3YYAIOIIAHN TI0JIC HETIOIBM)KHBIX 3apsI0B U UX
B3auMojieiicTBue. OCHOBY DJICKTPOCTATHKHU COCTABISCT 3aKoH KynoHa.

91. DieKkTpocTaTHYeCKoOE MOJIe - ICKTPUICCKOE TT0JIe HEITOABIKHBIX AMEKTPHUSCKUX 3apsII0oB. ITO YaCTHBII
CITy4Jal 31I€KTPOMarHUTHOTO oM. XapaKTePUCTHKAMH EKTPOCTATHUECKOTO IO SABIISIOTCS HANIPSDKEHHOCTD U
MOTEHIHAL.

92. D1eMeHTAPHBIH JIEKTPUYECKHUIA 3apsA/A - HAUMEHBIINH ITOJIOKUTEIBHBIN WA OTPULATEIBHBIN AIEKTPHICCKUI
3apsil, paBHBII 110 a0COIIOTHOMY 3HAUCHHUIO 3apsiLy dJeKTpOoHA. 3apsi JIF0OOro Teja MM YaCTHIBI €CTh BeJIHMYHHa,
KpaTHas 3JIeMEeHTapHOMY 3apsiny. YacTHIlsl ¢ APOOHBIM 3apsAA0M B CBOOOIHOM COCTOSTHHM HE HAOIFOAIOTCH.

93. DHeprusi MArHUTHOTO TOJIsl. DHEPIUS, 3aTIaCEHHAs B MASHUMHOM noie KaTyuku, pasia W = LI%/2, tne I — cura
moxa, L — unoyxmuenocms xatymku (cp. ¢ hopMynioll KWHETHIECKOH sHeprun!).

94. DHeprus IEKTPUUECKOT0 MOJIs. DHEPTUs, 3aIlaCeHHAS B IIEKTPUIESCKOM TI0JIEe KOHOeHcamopa, paBHa W =
CU?/2, rue U — HanpsikeHue Ha KoHeHcatope, C — 31eKTPOEMKOCTh KOHIEHCATOPa.

95. Jneprus ®epMu— SHEPTHUS MNEKTPOHOB, 3aHUMAIOIINX TP a0COMIOTHOM HyJIe TEMIIEPaTyphl BEPXHHUI YPOBEHb
B 30HE IIPOBOAUMOCTH MeTajula. PacueT moka3plBaeT, YTO 3JIEKTPOHBI, HAXOAAIIHUeca Ha ypoBHe Depmu, naxe npu
abCOTIOTHOM HyJie 00J1alaloT OrpOMHOI KHHETHUECKOH sHeprueil. Ho MBIkeHne 3JIeKTPOHOB MPU 3TOM HOCHUT He
TeIUI0BOH XapakTep. [Ipi HOpMaTBHBIX YCIOBUSAX BKJIAJ TEIUIOBOTO IBIKEHHS B OOIIYI0 KHHETHYECKYIO SHEPTHIO
COCTaBIIET BEMMUYMHY He O6onee 1 %.

96. Dpdext Xomna. Ihdexrom Xoaa Ha3bIBACTCS BOSHUKHOBCHUE PA3HOCTU HOMEHYUAN08 (31eKmpPoosuicyujetl
CuIbl) MEKY TPAHSIMU MOJTYTPOBOIHUKOBOM MITM METAIUTNYECKOH IUTACTUHKY C TOKOM MPH TIOMEIICHHH €€ B
maenumnoe none. dPpdext Xoia npuMeHseTCs Al ONPECICHUs 3HaKa U KOHLEHTPAKH HOCUTEJIEH TOKa, a TaKkKe
B M3MEPUTEIBHON TEXHUKE (U U3MEPEHUS UHOYKYUU MAZHUMHO20 NOJISL).

OnTuka u CTpoeHHe aToMa

1. AGcoTIOTHBII MOKa3aTeNIb NpeoMaeHusl. AOCOIOTHBIHN ITOKa3aTelb MIPEJIOMIICHHS CBETa - OTHOIICHUE
CKOPOCTH CBETa B BaKyyMe K (ha30BOi CKOPOCTH CBETa B JaHHOU cpefie. AOCOMIOTHBII MOKa3aTeb MPEIOMICHHS
CBeTa MOKa3bIBaeT BO CKOJILKO Pa3 CKOPOCTh CBETA B BaKyyMe OOJIbIlle CKOPOCTU CBETA B IAaHHOM cperie.

2. Aaponbl (0T rped. adros — KPYNHBIA, MACCUBHBI). AJIpOHAMHU HAa3bIBAIOTCS YACTHUIIBI, KOTOPBIE MOTYT
Yy4acTBOBaTh B CuUIbHOM 83aumooeticmeuu. K arpoHaM OTHOCATCS APOMOHbL, HEUMPOHbL, Me30Hbl U HEKOTOPBIE 1Ip.
YaCTHIIBI.

3. AHHMTWISIIUSI. AHHUTHISIIME Ha3bIBAeTCSl B3aMMHOE YHUUTOXKEHUE YaCTHUI] M aHTUYACTHUII, B pe3ylIbTare
KOTOPOTO 00pa3yroTcs ¢pomonsl. HanpuMep, aHHUT IS SJIEKTPOHA U TIO3UTPOHA MIPUBOIUT K 00Pa30BaHUIO JIBYX
(dhoToHOB.

4. bozonwnl. C™m. Cnumn.

5. BuanMmoe u3nyveHue (BUAUMBIIA cBeT). BunuMoe usinydeHue - 3J€KTpOMariuTHOE U3JTy4Y€HUE, BhI3bIBAIOILEE
3pUTENIbHOE OLIYILEHUE U 3aHUMatolee yyacTok crekrpa oT 380 1o 780 HM. CBEeTOBBIE U3ITyUEHUS PA3IMUHBIX
YacTOT BOCIIPUHUMAIOTCS YEJIOBEKOM KaK pa3HbIe I[BETA.

6. I'eomeTpnueckas onTuka. [eomeTpuueckas ONTHKA - pa3fel ONTUKH, B KOTOPOM U3Y4aroTCsl 3aKOHBI
pacmpocTpaHEHHsI CBETa B IIPO3PAYHBIX CPeIaX, OCHOBAHHBIE HA MIPEJCTABICHNH O c8emoguix syyax. OCHOBHBIMH
3AKOHAMU 2e0MemPUYECKOU ONMUKU SBIISIOTCS:

- 3aKOH NPAMONUHEUHO20 PACNPOCMPAHEHUs C6ema,

- 3aKOH HE3ABUCUMbIX CEEMOBbIX NYUKOE;

- 3aKOH OMPAdICEHUS,;

- 3AKOH npeioMieHust.
7. I'nrooHbl. I TTFOOHBI — KBasnu4yacCcTUIbl, IEPECHOCYUKH CUIbHO20 83aUMOOeUCBUSL.

8. I'paBuTanIMOHHOE B3auMo/eiicTBHe. | paBUTAllMOHHOE B3aMMOJICHCTBUE — OJJHO U3 YETBIPEX (PYHOAMEHMATbHbIX
83aumoodeticmauti, camoe ciaboe 1mo nHTeHcuBHOCTH. [Ipucyie Bcem Ternam Beenennoit. Camoe U3BECTHOE €To
NpOsIBIIEHHE — BceMUpHoe Tsarorenne. CornacHo Hanbosee pacrpoCTpaHEHHONW TOYKE 3pEHUsI, HOCUT OOMEHHBIN



XapaKkTep: MCXaHU3M CBOAUTCH K 06M6Hy KBazn4aCTULIAMU — epa6UMOHAMU.

9. B3aumMonpeBpamaemMocTh 3J1eMeHTAPHBIX YacTUL. B3anMmornpepariaeMocTs - (hyHAaMEHTaIbHOE CBOWCTBO
3JIEMEHTAPHBIX JacTHL. [Ipu pacmane 4acTUIBI MPOMCXOANT HE Pa3JIOKEHHIE YaCTUIIBI HA COCTABHbBIEC YaCTH, a
POXJIeHHE HOBBIX YacTHll. Tak, HalpuUMep, B pe3ynbTaTe paciaja Heumpora Ha npomoH, 1eKmpoH U aHTUHEHTPUHO
MPONCXOIUT UMEHHO POXKICHUE POTOHA, 3JEKTPOHA M aHTHHEHTPUHO. Henb3st cka3aTh, YTO HEWTPOH COCTOUT U3
STHX YacCTHILL.

10. BornoBasi onTuka. BoiHOBas onTuKa - paszels onmuku, N3y4atoinil BIeHHs, B KOTOPBIX MPOSBISIETCS
BOJIHOBBIE CBOICTBa ceema.

11. Toaorpadms (ot rpeu. holos — nonusli u graphe — numy). Tonorpadus — crnoco0 momydeHus: 00bEMHBIX
n300paXeHNH TpeAMEeTOB Ha (OTOIUIACTHHKE (TOJOTpaMMe) TPH IIOMOINM KOT€PEHTHOTO H3IyYeHHs Ja3epa.
Tonorpamma ¢ukcupyer He camo M300pa)keHHE NpeaMeTa, a CTPYKTYPY OTPaKEHHOW OT HEro CBETOBOH BOJIHBI (ee
amMmmuTyny u ¢asy). g modydeHus TonorpaMMbl HEoOXOoaumMmo, 4ToObl Ha (oTorpadudecKyio IUIACTHHKY
OZIHOBPEMEHHO TONAJIH /1Ba KOT€PEHTHBIX CBETOBBIX ITy4Ka: IPEIMETHBIH, OTPaKEHHBIH OT CHUMaeMOTo 00beKTa, 1
OTIOPHBII — IPHXOAAIINNA HEIIOCPEICTBEHHO OT J1azepa. CBeT 000MX My4YKOB HHTEP(HEPHUPYET, CO3aBas Ha IIACTHHKE
YepeZoBaHUE OYeHb Y3KHX TEMHBIX M CBETIBIX IOJIOC — KapTHHY MHTepdepeHiuu. Ha 3KCIOHMPOBAaHHOW Takum
00pa3oM H IPOSBICHHON IUIACTHHKE OTCYTCTBYET KaKOe-THOO H300pakeHHWe, HO €ro B 3allM(pPOBAHHOM BHIC
COACPKUT CUCTEMA I/IHTep(bepeHL[I/IOHHI)IX noJioc. Eciaun rojiorpaMmy MpoCBETUTh, KaK JUAIIO3UTUB, JIA3C€PHBIM CBETOM
TOI e YacTOThI, YTO ObLIa MCIOJIB30BaHA MPHU 3aIHCH, BOSHUKHET «B0CCHAHOBNICHHAS 20102PAMMA» — 00beMHOE
M300pakeHNE CHATOTO NPEIMETa, CJIOBHO BHUCSILETO B IPOCTpaHCTBE. MEHssl TOUKY HAaOIIOACHHS, MOXKHO 3aIVITHYTh
3a peaMeThl Ha IEPBOM IUIaHe M YBHACTH JETANH, PaHee CKPBITHIC OT B3N, CBET, IPOXOAS CKBO3b CHCTEMY YSpHO-
OeJIBIX II0JIOC TOJIOTpaMMBbl, UCTIBITBIBACT ﬂn(bpamm}o 1 BOCIIPOU3BOAUT BOJIHOBOM (I)pOHT, I/ICXO[[I/IBHII/Iﬁ OT CHATOI'O
npeaMeTa.

12. JedexT maccsnl. [ledekToMm Macchl Ha3bIBAeTCsl Pa3HOCTh CYMMBI MAacC HYKIOHO6, BXOISIIHMX B COCTaB s/pa, U
MAcCHI sIpa.

13. Iucnepcusi cBeTa — 3aBUCHMOCTh (ha30BOH CKOPOCTH CBETa OT 4acTOThl (MM JUIMHBI BOJIHBI). Jlucmepcus

nokasameins npejiomiernus — 3aBUCUMOCTD TOKa3aTeJsl IPEJIOMIICHUA 7 OT 4aCTOThI V.

14. IndpaknnoHHash pelIeTKAa - ONTHYCCKOE YCTPOMCTBO, MMEOIee OONBIIOE YWCIIO IIeNeH, pa3ieleHHBIX
HeNpo3pauHbIMKU MPOMEXKYTKAMH, Ha KOTOPBIX MPOUCXOAMUT aAudpakuus ceera. OObYHO Nu(paKIMOHHAS penieTka
MPE/ICTABIAET CO00I COBOKYITHOCTH OOJBIIOTO YMCIa MapajuieNbHbIX IITPUXOB OJMHAKOBOW IMIMPHHBI, HAHECEHHBIX
Ha TPO3PAuHyI0 WM OTPAXKAIOIIYI0 IOBEPXHOCTh HAa OJMHAKOBOM PAaCCTOSHHM ApYyr oT apyra. JudpaxnuoHHas
penieTka SBIIeTCsI OCHOBHBIM 3JIEMEHTOM MHOTHX CIIEKTPAJIbHBIX IPHOOPOB.

15. In¢ppaxous cBera (ot jgar. diffractus — pa3noMIICHHBIN) - OTKJIOHEHHE OT 3aKOHOB T€OMETPUYECKON ONTHKH,
BBEIPKAOIIEECs B OTMOAHUH CBETOM MaJIbIX MpensaTcTBHM. J(udpakius HaGIomaeTcs py pacpoCTpaHEHHN CBETa B
Cpelie C PE3KO BBEIPAKEHHBIMU HEOIHOPOAHOCTSMM.

16. 3akoH oTpa:keHHMs CBeTa. 3aKOH OTPAKEHMs CBETA - 3aKOH, ONPENEISIONIMA B3aMMHOE PACHONOKEHHE NpU
3€pKAJIbHOM OTPAYKEHUU NIAJAI0IIEr0 U OTPAXKEHHOI'0 JIyU€eil, a TaK¥Ke NEPIEHIUKYIISIPa, BOCCTAHOBIEHHOIO K I'PAHULIE
paszmena IByX cpel B TOYKE TIaaeHus: -1- oba Jyya W TEpHeHIUKYISp JieKaT B OJHOH INIOCKOCTH;
-2- yroJ mafieHus paBeH yIIIy OTPasKeHHS.

17. 3akon npejomienusi cBera (3akoH CHe/ulmyca) — OAWH U3 3aKOHOB I'€OMETPHUYECKOH ONTHKH, COIIACHO
KOTOpPOMY HaJaroMui JIyd, JIyd HPEeIOMIICHHBIM W NEepHeHIUKYISIp, BOCCTAHOBICHHBIM B TOYKE IMAJACHHUS Jyda K
TpaHUlle pas3jena JByX Cpe, JIeXkKaT B OJHOM IUIOCKOCTH; OTHOIIEHHE CHHYyca yIila HaJeHus K CHHyCy yIia
MPEJIOMIICHHSI €CTh BENWYMHA IIOCTOSHHAs MAJI JAHHBIX JBYX CpPeI W paBHAs OTHOCHUTEIHHOMY IOKa3aTelio
MpeIOMIIEHHs BTOPOH cpejibl 0 OTHOLIEHHUIO K epBoil. CM. Takxe [ eomempuueckas onmuka.

18. 3akoH NPSAMOIMHEHHOT0 PACNPOCTPAHEHHsI CBeTa. 3aKOH MPSIMOJIMHEMHOIO pacHpoOCTpaHEHUsl CBeTa -
MOCTYJNaT T€OMETPUUYECKON ONTHUKH, B COOTBETCTBHM C KOTOPHIM B OJHOPOIHOHM Cpele CBET PacHpOCTpaHIeTCs
HNPSAMOJIMHENHO. 3aKOH NPSAMOIMHENHOI0O pacpoCTPAHEHHsI CBETa SIBISETCA CIEACTBUEM npunyuna Pepua.

19. 3akon Credana-bonbuMaHa - yTBEPKIACT, UTO UTYUAMENbHOCHb YEPHO2O Mead TIPSIMO TPOTOPIIMOHAIBHA



YETBEPTON CTENEHU a0COIIOTHON TEMIIEpaTypHl.

20. 3akon CroJieToBa. 3akoH CTOJIETOBA — OIMH U3 3aKOHOB BHELTHETO (homodgdhhexma: HOTOTOK HACKHILICHUS TIPSIMO
NPONOPIMOHAJICH CBETOBOMY ITOTOKY.

21. 3akoHbl reomeTpuyeckoi ontuku. CMm. [ eomempuueckas onmuxa.

22. U31y4aTeJIbHOCTh - TIOJTHAS MOIIHOCTh (Ha BCEX YaCTOTaX W 10 BCEM HANPABICHHUSM) H3IYUCHHUS C CIUHHUIIBI
MOBEPXHOCTH HArpeTOro Tena. M3aydarenbHOCTh 3aBUCHUT OT TEMIIEPATyphl Tea U OT KOA(QQHUIMEHTa MOTIOIEHHS
ero moBepxuoctH. Crapble Ha3BaHUS STOW BEIMYHWHBI — DHEPTETHUCCKAs CBETUMOCTH HIIHM JyYCHCITyCKaTeIbHAs
cnocoOHocTh. CM. Takxke 3akorn Cmegana-bonvymana.

23. HHTepdepeHnMs cBeTa - ONTUYECKOE SBICHHE, BO3HHUKAIOUIEE MPHU CIOXKEHUU JABYX WIM HECKOIbKUX
KOTE€PEHTHBIX CBETOBBIX BOJIH, JITHEHHO MOJISPU30BaHHBIX B OIHOI mockocTH. VIHTEpdhepeHnns npeacTaBiseT coooi
YCTOWYMBYIO BO BPEMEHH KapTHUHY YCHIICHUS WIN OCJIa0NeHHs Pe3yIbTUPYIOLINX CBETOBBIX KOJIEOAHUH B Pa3IMYHBIX
TOYKaX IPOCTPAHCTBA.

24. UcTOYHMK cBeTa - M3JIydaTellb 3JIEKTPOMArHUTHOM SHEpruM B BUAMMOM yacTu crekTpa. VICTOUHHKH CBeTa
nozpasaessiorcst Ha ecrectBeHHble (Connie, JIyHa 1 T. 1.) B HICKyCCTBEHHBIE (JTaMIIbl HAKAINBAHUS, Ta30pa3psaHbIe
JIAMIIBI U JIp.).

25. KBanToBasi MeXaHHKA - MEXaHIUKa 00BEKTOB aTOMHOTO U SIIEPHOTO MaciiTada. HepensaTHBHCTCKash KBAHTOBAs
MexaHuKa co3nana B 1923-26 rr. lllpeaunrepom u I'eiizenOepromM. B 0cHOBE KBAaHTOBON MEXaHUKH JICKHUT HECKOJIBKO
MOCTYJIaTOB, B TOM YHCJIC YTBEPKACHUE O TOM, YTO COCTOSIHUE YacTUIIHI (MUKPOOOBEKTa) onuchiBaeTcs W-pyHKIHeH
— KOMIUICKCHOM (DyHKIMEH KOOpIUHAT M BPEMEHH, KBaJIpaT MOIYJIS KOTOPOH HMHTEPIPETUPYETCS KaK IJIOTHOCTh
BEPOSTHOCTH OOHAPYKUTH YaCTHUITY B TAHHOM MECTE IPOCTPAHCTBA.

26. KBanToBasi onTHKA — pa3ael ONTHKH, H3YJAOLIHiA SBICHHUS, B KOTOPHII 0OHAPYKUBAIOTCS KBAHTOBBIC CBOHCTBA
ANEKTPOMATHUTHOTO M3Iy4YeHHs (CBETa). DTO meniogoe uznyuenue, gomosgppexm, sgpgpexm Komnmona.

27. KBanToBas Teopusi Bo3HHKIA B 1900 romy mpu OOBSCHEHHH 3aKOHOMEPHOCTEH meniosoco usiyyeHus
(M.IInank). Kak BBISICHWIOCH, 3TH 3aKOHOMEPHOCTH MOXKHO OOBSICHHUTH, TOJBKO IPUITUCAB 3JIEKTPOMArHUTHOMY
W3JTyYCHNIO KOPITYyCKYJISIpHBIE CBOMCTBA (M3JIy4€HHE HMPOUCXOIUT OTAEIBHBIMHU ITOPLMAMH — KBAHTaMH, JHEPIUS
KBaHTa MPOMOPIIMOHAIFHA YaCTOTE M3ITyUeHHS).

28. KBapku — 4acTHIIbI, U3 KOTOPBIX IIOCTPOEHBI a0poubl. B cBOOOIHOM coCTOSTHIM He HabmronaoTes. [lepeHocunkn

B3aUMOJICHCTBUS MCXKIY KBAapKaMHU — 21100HbL.

29. KorepeHTHoCTh. CIOBO «KOTE€PEHTHOCTH» OYKBaJbHO O3HAYAET «COITACOBAHHOCTH». BOIHBI Ha3bIBAIOTCSA
KOT€PEHTHBIMH, €CIIH PasHOCTh (a3 BO3OYKJAaeMbIX MMHU KoJeOaHWil B /000N TOYKE MPOCTPAHCTBA OCTACTCS

MOCTOSIHHOW B T€YEHHE BPEMEHH HaOMIOACHUS.

30.Kosabua HbpoTOHA - MHTep(hEpEHIMOHHAS KapTHHA, BO3HHUKAIONIAS B MPOXOIAIIEM HIH OTPAKCHHOM CBETE B
OKPECTHOCTH TOYKH COIPHMKOCHOBEHHH BBIMYKJION IOBEPXHOCTH JIMH3BI CO CTEKISIHHOW TuiactuHkod. Ilocie
OTpaKEeHHS JIydedl Ha IpaHULax pasjeiia CTEKJIO - BO3AYX M BO3JIYX - CTEKIO CBETOBBIC BOJHBI MHTEP(EPUPYIOT U
00pa3ytoT nHTep(HEepEHINOHHYIO KapTHHY B BU/I€ KOHLIEHTPUYECKHUX KOJIEIl.

31. JIazeps (oT oT niepBbIX OykB aHrI. ppaser Light amplification by stimulated emission of radiation) —
KBAHTOBBIC I'CHEPATOPHBI CBETA, IPHUHITAIT HeﬁCTBHH KOTOPBIX OCHOBAH Ha ABJICHUHN BBIHYXICHHOTO
(cTUMYIMPOBAHHOTO) M3JydeHus. M3iyueHue 1a3epoB MosIpU30BaHo, 00J1a/1aeT MOHOXPOMATHYHOCTbBIO, OOJIBIION
MOIITHOCTBIO B Y3KOM CIIEKTPAIBLHOM JTHAMAa30HE U MAJIOW pacXOAMMOCTHIO CBETOBOTO ITyuka. HaxomsT mmpokoe
MPUMEHECHUE B TEXHUKE U IKCIIEPUMEHTAILHON (PU3UKE.

32. JlenTons (0T rped. leptos — nerkwmit). K nentoHaM OTHOCSTCS JIETKHE YaCTHIIBI, HE YUYACTBYIOIINE B CUILHOM

e3aumooeticmeuu u HMCIOIIUEC CnuH 1/2. K nernrroHamM OTHOCSITCS OJICKTPOHBI, MIOOHBI, TAOHBI U COOTBETCTBYIOIIUEC
UM aHTH4YaCTHUIIBI.

33. HeﬁTpHHO — DJJICMEHTapHas 4YaCcTula, HE y4aCTBYIOIIAas B CHJIBHOM U B 3JICKTPOMarHMTHOM BSaHMOﬂGﬁCTBHH.
Moxer peoaoJeBaTb OrPOMHBIC PACCTOAHHNA, HE BBaHMOHCﬁCTByﬂ C BCIICCTBOM.



34. HelTpOHBI — TsDKETBIC NMEKTPHUCCKH HEUTpaJIbHBIC YaCTHIII, BXOAAIINE B COCTAB aTOMHOTO S/Ipa.

35. HykiaoHbl — o0Iee Ha3BaHUE NPOMOHO8 U HelimpoHOs.

36. Ontuka (0T rped. optos — BHAMMBIN, 3pAMBIi) - pa3nen GU3UKH, B KOTOPOM H3Y4alOTCs 3aKOHOMEPHOCTH
ONTHYECKUX SIBICHHUH, IPUPOJIA CBETA M €T0 B3aMMOJCHCTBHS C BEIIECTBOM.

37. OnsiT Pe3epdopaa 1o paccerMBaHHIO (--4aCTHI] TOHKOH 30510T0# (hosbroit (1911) mo3Bonmi noxTBepauTh
SAIEPHYI0 Mozieslb aToMa. [oBopsT, uto Pesepdopa OTKpbLT aTOMHOE SLIPO.

38. OTHOCUTEIbHBIN MOKA3aTe/Ib MPeJIOMJIEHUsI - OTHOIICHHE (Pa30BOI CKOPOCTH CBETa B IEPBOH cperie K
(ha30BOI CKOPOCTH CBETa BO BTOPOH cpere. UNCIIeHHO OTHOCHUTENBHBIH ITOKa3aTeb MPEJIOMIICHHUS CBETa PaBeH
OTHOIICHHIO CHHYCa yIJIa MaJICHNS K CHHYCY yIiIa MPEJIOMIICHHUS.

39. llepuoa 1MppakHOHHOM pPelIeTKH - PACCTOSHUE MEXKIYy CEpeMHAMU JABYX COCEIHUX Iuemeit
JTU(PPaKIUOHHON perieTku. J[pyroe Ha3BaHue — IIaT WU MOCTOSIHHAS PEIICTKH.

40. T110CKOCTh MOJSPU3ANMH - IUIOCKOCTH, B KOTOPOH KONIEOIETCsl BEKTOP HAMIPSKEHHOCTH AJIEKTPHIESCKOTO TIOJIS
AIIEKTPOMATHUTHOU (CBETOBOI) BOJHEI.

41. Mornomenue cBeTa - sIBJICHUE OCIA0JICHUS IPKOCTH CBETA NP €ro MPOXOXKJICHUH Yepe3 BELIECTBO WM IPH
OTpa’KeHUHU OT MOBEPXHOCTH.

42. ITokazarenb IIPCIIOMJICHUA CBETA - MEPa ONTUYECKOU MIOTHOCTH Cpeabl, paBHasd OTHOLICHUIO CKOpocmu ceema B

BaKyyM¢€ K CKOPOCTH CBECTa B Cpec. Iloxa3arens MPCJIOMJICHUS CBCTA 3aBUCUT OT YAaCTOThI CBETA U OT MMapaMETPOB
COCTOSIHUA CPCAbI. PaznuuaroT abCONOTHBIC B OTHOCUTEIBHBIC MOKA3aTCIIH MIPEIIOMJICHUS.

43. Ilossipu3anys CBETA - OPHEHTALMsI BEKTOPOB HAMPSKEHHOCTH MIEKTPUYECKOTO MOl © MATHUTHOW MHAYKIMH
CBETOBOM BOJIHBI B INIOCKOCTH, NEPIICHANKYISIPHON CBETOBOMY JIydy. OOBIYHO HONApHU3aIia BO3HUKAET IPU
OTPaKECHHUHU U NIPEJIOMIICHUH CBETA, a TAKXKE MPH PacIIpOCTPAHEHUH CBETA B aHU30TPOMNHOM cpene. Pasnmuyator
JIMHEMHYI0, KPYTOBYIO U SJUIMITHYECKYIO MOJIIPU3ALIUIO CBETA.

44. Iloasiponya - onTHYECKast CUCTEMA, ITpeJHa3HaYeHHAas I NOoJsIpu3alyy cBeta. Ipeacrasnger coboif
3JIaCTUYHYIO TJICHKY, Ha KOTOPYIO HAHECEHBI COOTBETCTBYIOLINM 00pPa3oM OPHEHTHPOBAHHBIE MaJICHEKHE
KPHUCTAJUTUKHU JIBOSIKOTIPEIOMIISIFOIIIETO BelecTBa (repamnatura). [lomsipon H3roraBnuBaeTcs B BUAe CBeTO(OUIBTPA,
JMHEHHO MOJISPU3YIOLIET0 MPOXOSIINNA Yepe3 HEro CBET (IeIEBbIi noaspuzamop).

45. Tloctosinnas Maanka h = 6,62-10-* Jls/c — onna u3 QyHIaMEHTANLHBIX QU3MUECKMX KOHCTAHT, BBEICHHAS
M.ITnarkom B 1900 rogy mis oObSCHEHHS 3aKOHOB TEIUIOBOTO H3ITy4YeHHUs. [I[pUCYyTCTBYyeT BO MHOTHX
COOTHOIICHUSIX K8aHMo6ou mexanuxu. Iloctostuuayro h = h/27 Takke Ha3bIBAIOT MOCTOSTHHOM [L1anka.

46. HpeJIOM.]IEHl/Ie CB€TA - ABJICHUE, 3aKIIIOYAIOIIEECd B U3BMEHECHNN HAIIPABJICHUA PAaCIPOCTPAHEHUA CBETOBOU
BOJIHBI ITPU IEPEXOAEC U3 OHOM Cp€abl B APYT'YIO, OTNIMYAIOIIYIOCA nokasamesiem npejiomienus ceemad.

47. Mpunnun Maymm. [pocreiinias GopmynupoBka npuHiuia [layiu: B aToMe He MOXKET OBITh IBYX JICKTPOHOB,
HaXOJSIINXCS B IByX OJUHAKOBBIX CHAYUOHAPHBIX COCMOAHUSX.

48. ITpunuun ®epma - TPUHINAI TEOMETPUIECKOH ONITHKH, COTJIACHO KOTOPOMY JIyd CBETa, IPOXOIAIINI Yepes JIBe
TOYKH, UAET MEXIY HAMH MO TAKOMY ITyTH, IJISl IPOXO>KAEHHS KOTOPOTo TpedyeTcs HauMeHbIIee Wi HauooJbliee

(3KcTpeMantbpHOE) BpeMs 10 CPAaBHEHHIO C IPYTHMHU BO3MOXXHBIMH Ty TAMH.

49. HpOTOHbI — MOJIOKUTEIIBHO 3aPAKCHHBIC TSXKEJIbIC YaCTULBL, BXOASAINEC B COCTAaB aTOMHBIX A€P. Yucao
IIPOTOHOB B AAPE OMPEACIIACT €10 3apAd U XUMHUYCCKUC CBOICTBa aToMa.

50. PannoakTHBHOCTBIO Ha3bIBAETCSI IPOLIECC CAMOIPOU3BOIBHOTO NMPEBPALIEHNS aTOMHOTO SIpa B IPyTO€ PO,
COTIPOBOXIAIOIIMNCS UCITyCKAHUEM 91eMeHmapHblx yacmuy. PaquoakTHBHOCTS sIEp, CYIIECTBYIOIIMX B IPUPOAE,
Ha3bIBAETCSI €CTECTBEHHOM, a paJlMOAKTUBHOCTb AP, IOIyUCHHBIX B PE3YIBTATE A0EPHOU peaKyuu, Ha3bIBaeTCs
UCKYCCTBEHHOHM.

51. PaccesiHue cBeTa - OTKIIOHCHHUE PACIIPOCTPAHSIONIETOCS B CPE/IE CBETOBOTO ITyYKa BO BCEBO3MOKHBIX


https://infourok.ru/go.html?href=http://www.glossary.ru/cgi-bin/gl_sch2.cgi?RPuqgngylro!vwlrusrlto9!xilyg
https://infourok.ru/go.html?href=http://www.glossary.ru/cgi-bin/gl_sch2.cgi?RPuqgngylro!vwlrusrlto9!xilyg
https://infourok.ru/go.html?href=http://www.glossary.ru/cgi-bin/gl_sch2.cgi?RPuqgngylro!vwlrusrlto9!xilyg

HarnpaBlieHUsX. PaccessHue cBeTa 00yCIIOBICHO HEOMHOPOAHOCTHEO CPE/IBI M B3aMMOJICHICTBHEM CBETA C YaCTUI[AMU
BEIIIECTBA, IIPH KOTOPOM M3MEHSETCS HalpaBlIeHUE PaCIPOCTPAHEHHNS, 9aCTOTA U IJIOCKOCTD KOIeOaHNnH CBETOBOM
BOJTHBI.

52. PeHTreHOBCKOE H3JIy4eHHe ~— 3JIEKTPOMAarHUTHOE U3IyUCHHE OUYeHb BRICOKON YaCTOTHI (MJIH OY€Hb KOPOTKOH

amuHb BomHb, A = 10* — 10° A. Otkpaito Hemenkum dusukom B.Pentrenom (1895). Pasmuuator mopmosnoe u
Xapaxmepucmuieckoe PEHTTEHOBCKOE H3JTyueHHe. B pEeHTTeHOBCKOM JiMana3oHe Ha MepeIHUH IUIaH BHICTYaloT
KBaHTOBBIEC CBOMCTBA AIIEKTPOMArHUTHOTO M3JIy4eHus. Haxomut mupokoe IpuMEeHeHHE B METULUHE, B
Ie(heKTOCKOIINH, B CTPYKTYPHBIX UCCIICIOBAHUSX U IIP.

53. Ceert. TepMHUHOM «CBET» 0003HAYAIOT HE TOJIBKO BUOUMbLL C8ent, HO M DIEKTPOMAaTHUTHOE U3IIy4eHHE IPYTUX
JMana3oHoB (MHpakpacHoe U yabTpadHoIeTOBOE U3IyUeHHUE, penmeeHosckue ayuu). Takum 00pa3oM, STOT TEPMUH
UCIIOJIB3YETCs KaK CHHOHMM BBIPaXKECHHS «JICKTPOMArHUTHOE M3IIyYCHUEY.

54. CBeToBOIi JIy4 - TUHUSL, BIOIb KOTOPOH paclpoCTpaHsAeTCs IIOTOK SHEPTUH, UCIYIIEHHBIA UCIMOYHUKOM C8emd.
B npo3pauHoil OIHOPOAHOI cpee CBETOBOM JIyd BCerna NpsMOJIMHEEH. B cpezie ¢ I1aBHO U3MEHSIOIUMUCS
ONTHYECKUMH XapPAKTEPUCTUKAMH CBETOBOH JIyd NCKPHUBIISIETCSI.

55. CnapHOe B3anMo/elicTBHeE MTPUCYILE TSHKENIBIM YacTUIaM (IIPOTOHAM, HeHTpoHaM | T. 1.). Haubonee
M3BECTHOE €TO NPOSIBIICHUE — SJCPHBIE CHUIIBI, YICPKUBAIONINE HYKIOHBI B SIAPAX aTOMOB U K8APKU B AOPOHAX.
Hocur oOMeHHBII XapaKTep: MEXaHU3M CBOAUTCA K 00MeHy enroonamu. CUIbHOE B3aUMOJICHCTBHE —
KOPOTKOJEHCTBYIOIIEE, NIEHCTBYET Ha PACCTOSHMAX Hopsaaka 10715 m.

56. CxopocTh cBeTa B BAKyyMe - CKOPOCTh PaCIPOCTPAHEHHUS cBeTa B BakyyMme ¢ = 299'792'458 m/c. CxopocTh
CBETa B BaKyyMe - Ipe/ielibHasI CKOPOCTh PACIPOCTPAHECHUSI TFO0BIX (DH3MUECKUX B3aUMOJICHCTBUIA.

57. CiraGoe B3auMojeiicTBHE TIPUCYIIIE BCEM YacTuIiaM, kpome porona. Hocut 0OMEHHBII XapakTep: MeXaHUu3M
CBOJIUTCS K 0OMEHY npomescymounvimu bo3onamu. Hanbonee u3BeCTHOE €ro MposiBIeHHe — OeTa-paciaj] HelTpoHa.

Cnaboe B3auMOIEHCTBUE — KOPOTKOACHCTBYIOIIEE, ACHCTBYET Ha PACCTOSHHAX Hopsaka 1078 m

58. CnuH — cOOCTBEHHBIN MEXaHUYECKUI MOMEHT YacTUIIbI. YaCTHUIIBI C TIENIBIM CIIMHOM (B euHMNax h, h —
nocmosinuas [lnanka) Ha3BIBAIOTCS 6030HAMU, C TIOTYIEITBIM — (hepmuonamu. Hapumep, snextpoH (cimH 1/2) —

TUNUYHBIA pepMuoH, (HoToH (cruH paBeH 0) — TUIHYHBINA 0O30H.

59. Teopus Bopa (1913) — mepBast npUMHUTHBHAS KBAHTOBAss MEXaHHUKa BOJOPOIHOTO aTOMa H BOIOPOIOIIOI00HBIX
noHoB. bop npokBanToBan atom Pesepdopna. Teopus 00bsCHsIIA BOTOPOIHBIH CIIEKTp (TI03BOJISIA PACCUNTATh
TIOJIOXKEHUSI CIIEKTPAJIbHBIX JIMHUI), HO HE MOIJIa OOBSCHUTH CIIEKTPHI Ooee cIoKHBIX aroMoB. Teopust bopa 6bu1a
SKJIEKTUYHOM, TaK KaK coJiepKalia KBAHTOBBIC (HEKIIACCHUECKHE) ITOCTYIATHI U B TO %K€ BPeMs HUCIIONIb30BaIa
MPE/ICTABIECHNS U 3aKOHBI KIIACCHYEeCKOH (pr3nku (OHITHE «OPOUTa», «TPACKTOPHSD), HCIOIb30BajIa BTOPO 3aKOH
Herorona u mp.).

60. TenioBoe U3JIy4eHHe ™ 3TO IEKTPOMArHUTHOE M3IYYEeHHE HAPETHIX TeJl. 3aKOHBI TEIIOBOTO U3ITyUYCHUS
00bscHsCT keaumosas meopusi M.ITnanka (1900).

61. TepMosiiepHBIMY PeaKIUSAMH Ha3bIBAIOTCS DK30TEPMHUUYECKHE s0epHble pedakyul CUHTE3a JIETKHX sEp, B
pesyisrare KOTOporo obpasyrorcs 6oiee Tsukenbie sapa. Hampumep, mpu cMHTE3e H30TOTIOB BOIOPOIa 00pasyeTcs

remuii. ITpOTEKaroT TaKue Peakiuy IIPU 04eHb BEICOKMX TeMIeparypax nopsaka 107 — 10° K.

62. Yroa majeHust — YIrojl MEXIY MaJaroluM JIY4OM U NIEPICHAUKYIAPOM, BOCCTAHOBJIICHHBIM B TOYKC IMaJICHUA.

63. Yros npejioMyIeHHsI - YTOJI MEX/y TIPEJIOMIICHHBIM JIy4OM CBETa M NEPIEHANKYIISIPOM, BOCCTAHOBIEHHBIM B
TOYKE TajeHUs (TIPETOMIICHNS).

64. YpaBnenue JitHmTeiina st BHemHero ¢oro3ddexTa npecrasisier codo0i ClIeICTBHE 3aKOHA COXPAHEHHS
sueprun: hv = A, + (mv?/2) — sueprus ¢porona (hv) uaer Ha coBepureHre paboThI BHIXOAA (Ay) U 9aCTHYHO
TIEPEXO/IUT B 3HEPTHIO (POTOdNIEKTPOHA (MVZ/2).



65. ®epmuonbl. Cm. Crnumn.

66. ®0TOH - KBa3MYACTHIIA, BBEACHHAS JUIS TOTO, YTOOBI OOBSICHUTD KOPITYCKYJISIPHBIE CBOWCTBA
3NEKTPOMArHUTHOTO M3y4eHHs. DOTOHY NMpUIMCHIBAaeTCs SHEPTUs € = hv u ummynsc p = hv/c, rae v — yactora
CBETA, C — CKOPOCTh CBETA B BakKyyMe, a h = 6,62-10-* Jlsx/c — nocmosmnas Ihanxa. ®OTOHBI — Keanmbl
3NEKTPOMArHUTHOTO OIS DieKmpomasHumHoe g3aumooeticmeie OCYIECTBISIETCS IyTeM oOMeHa GOoTOHaMH.

67. ®0TO3JIEKTPOHBI — DIEKTPOHBI, BHIPBAaHHBIE CBETOM U3 METAJlIa IIPH BHELIHEM omoapghexme.

68. ®oTo3¢dgdexkTOM Ha3BIBACTCS IPYIINA SBICHUN, BOSHUKAIOUIUNX IPU B3aUMOAECHCTBUM 3JIEKTPOMArHUTHOTO
M3ITy4eHus ¢ BeuecTBoM. Paznnyator BHemHUN (oTo3(d ekt (BbIppIBaHNE IIEKTPOHOB M3 METajlla MpH
oOryueHnn), BHyTpeHHUN (OTOA(hGEeKT (YBETIMUSHHE ICKTPOIPOBOTHOCTH ITOTYTIPOBOJHHUKA TIPU OOIyUSHUM) U
¢ororaneBannyeckuit 3¢ ekt (BozaukHoBeHHe DJ]C npu oGiryyenun p-n-nepexona). Porosddexr oobsicHsETCS Ha
OCHOBE KBaHTOBEIX IpezcTaBieHuil. [IlepByro Teopuro BHemHero poroaddekra coznan A.DiamreiH (1905).

69. YepHoe Tes10. YepHBIM Ha3BIBACTCS HACATU3HPOBAHHOE TEJIO, MOMIOMIAIONIEE BCIO MAJAIONIYIO0 Ha €ro
MOBEPXHOCTh SHEPTHUIO. YcTapeBllee Ha3BaHHe YEPHOTo Tesia — abCOMI0THO YepHoe Teso. PeanpHble Tena He
SBIIIOTCS YePHBIMHU; TOBEPXHOCTb, XOPOILO ITOMIONIAOIIAst CBET B BUAMMOM JUaNa30He, MOXKET IUIOX0 MOIIOIIATh B
uHppaxkpacHoM.

70. D1eKTpOMAarHUTHOE B3aHMOefiCTBHE —— OJHO M3 YCTHIPEX PYHOAMEHMANbHBIX 83aumooeticmeuil. JledcTByer

TOJIBKO MCKAY DJICKTPHUUCCKU 3apsAKCHHBIMU YaCTULIAMU. Hocut oOMeHHBIH XapakTep: MCXaHU3M CBA3aH C 00MEHOM
qumOHO@. Camoe U3BECTHOE €T0 TIPOABJICHUEC — KYJIOHOBCKUE CHUJIBI.

71. DJIeKTpPOH — Melnbuaiiiias OTPUIATENIFHO 3apsHKEHHAs YaCTHIIA, BXOAAIIAS B COCTaB aTOMOB.

72. JjeMeHTapHbIe YaCTHIBI - OOJNbINast IpyNIa CyObsSAEPHBIX YacTHII, KOTOPhIE YK€ HE pPACCMaTpPHBAIOTCS KaK
GeccTpyKTypHBIC 00pa30BaHUs («KUPITHYUKI» MUPO31aHus). B HacTosmee Bpems nsBectHO okoio 400
3JIEMEHTAPHBIX YaCTHII.

73. DHeprus CBSI3M — JHEPIH, KOTOPYIO HAJO 3aTPATUTh, YTOOBI PA3ICIUTh AP0 aTOMa Ha COCTABISIONINAE €TO
_ 2 —
4acTUIBEL. PacdeTr 3HEpruu CBSA3M MPOU3BOAUTCS ¢ TOMOIIBIO cooTHOMEeHUsI AE,; = Am-c® , rme Am Oeghexm

maccnol, C — CKoOpocmb ceema 6 6aKyyme.

74. SinepHasi Mo e/Ib ATOMA IIPEATNOIaraeT HAJIMUNE B aTOME MONOKHUTENILHO 3apsSHKEHHOIO MACCUBHOTO SI/Ipa, B
KOTOPOM COCPEAOTOYEHA OYTH BCSI Macca aToMa, ¥ OTPHULIATENLHO 3aPsKEHHBIX 3JEKTPOHOB, BPAIAIOIIUXCS BOKPYT
s7Ipa TI0 KPYTOBBIM WITH SJUTMITHIECKAM opOutam. Pasmepsr siapa nopsiaka 10715 M, pasmepsr atoma — 10710 m.
Mopzens BHyTpEeHHE IPOTUBOPEUUBA: BPAIAIOIIHUICS MEKTPOH JOJDKEH H3JIy4aTh AEKTPOMAarHUTHBIE BOJIHBL,
TEPSITh YHEPIHIO U, B KOHIIE KOHIIOB, YIIAacTh Ha s1po. Beixo u3 nosioxkeHust Obu1 HaitneHn bopowm.

75. SInepHasi peakuus - NpoIECC CUIBHOIO B3aUMOJIEUCTBUSL aTOMHOIO Spa C 3JEMEHTApHON YacTULIel WK
JIPYTHM SITPOM, IPUBOJSIIHNNA K IPEBPAIIEHUIO aTOMHBIX sIIEP.

76 . SinepHBIe CHIIBI - YICPKUBAIOT HYKJIOHbI B SIIPAX aTOMOB. JTO HE CUITBI B HHIOTOHOBCKOM ITOHUMAHHH, TIO3TOMY
Jy4IIie TOBOPHTD O CUTbHOM 83aumooelicmeuu Mexny HykionamMu. O0Ia1atoT CBOMCTBOM 3apsI0BOM

HE3aBUCUMOCTH, T. €. IeHICTBYIOT OIMHAKOBO B CUCTEMAX NPOMOH-NPOMOH, HEUMPOH-HEUMPOH, NPOMOH-HEUMpPOH.

77. SlnepHblii peakToOp — yCTAaHOBKA, B KOTOPOM OCYIIECTBISETCS yIpaBisieMas LernHas peakus JejIeHus saep.
SlnepHble peakTOpbl — MOLIHBIE UCTOUYHUKU HEUmpoHo8 U HetimpuHo. B peakTopax Moly4aroT UCKYCCTBEHHbBIE

PaanoOaKTUBHBIC DJICMCHTBI.
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