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1. MecTo mucuuniauebl B crpykrype OIT

Jucturuinaa «O01mas 1 3KcriepuMeHTalnbHast (PU3MKa» OTHOCUTCS K 00s13aTenbHON yacTu bioka
1 «/lucuunnzsl (MOZYNIN)» TAaHHOTO HAIpPABIEHUS TOATOTOBKH.

Hucummumaa «OOmass W SKcrepuMeHTalbHas (U3MKa» HAXOAWUTCS B COJEPIKATEIbHOM,
JIOTMYECKOM M METOJIUYECKOH B3aUMOCBS3HM C JUCHUIUIMHAMHU: «OCHOBBI TEOPETHYECKOU (DUBHUKM»,
«DQNeKTpopaauoTeXHUKay, «PuU3MKa aToMa M aTOMHOTO A1pa», «AcTtpoHoMusy», «llpaktukym mo
pemeHnio ¢u3ndeckux 3amayy, «OnmumnuanHbeie 3amaud 1mo ¢Gusuke», «3amaun EI'D mo ¢usuke
MOBBIIIEHHON cl0XHOCTUY, «Teopust u Meronrka o0ydueHus usmnke», «O3HaKOMUTENIbHAS TPAKTUKA
(dusmueckuil FKCIEPUMEHT)», «O3HAKOMHUTENbHAS MpakTUKa (J{eMOHCTpallMOHHBIN 3KCIIEPUMEHT)»,
«Ilemaroruueckast mpakTukKa (B Ka4eCTBE YUUTEIS)».

JInst  yCHemrHoro OCBOCHHUS JAaHHOW JWMCHUIUIMHBI HEOOXOTUMBI KOMIIETEHIIMH CTYAEHTOB,
cOpMUpOBaHHbIE NIPU HU3YYEHHUU ILIKOJBHBIX KypCOB (PM3MKM M MaTEMaTHKH, a TAKKe JUCHUILUINH
«MartemaTHuecKkuil aHanu3y, «JInHelHas anredpa» u «AHATUTUYECKAsI TEOMETPUS».

N3ydeHne kypca OCHOBaHO Ha TPAIUIMOHHBIX METOJAX BbICIIEH LIKOJIbI, TECHON B3aUMOCBSI3U C
YKa3aHHbIMH JUCIUIUIMHAMH, a TakK€ Ha HUCIOJIb30BAaHUU COBPEMEHHOW y4eOHOM, METOAMYECKOM
JUTEepaTyphl, MHOOPMALIMOHHBIX U 00pa30BaTENbHBIX TEXHOJIOTUM.

2. [lnanupyemble pe3yJabTaThbl 00y4eHHUsI 10 U CHHUILIIMHE

Komnerenuus NHaukaTopsbl 10CTHKEHUS
OIIK-8. Crioco6eH | 3HaTh: 0OBEKT, MpEeIMET, OCHOBHBbIE KATErOpUHU, MPUHIUIIBL,
OCYILIECTBIISATh 3aKOHOMEPHOCTH, CTPYKTYpY I€Aarornyeckoil Hayku; CYIIHOCTb,
MeAarornyecKyro CTPYKTYpY, JAWHAMUKY II€JIOCTHOTO TI€IarOrH4ecKkoro Ipoliecca;

ACATCIIBHOCTE Ha OCHOBC | COCTOAHHUE U TCHACHIUN PA3BUTHUA OTCYHCCTBCHHBIX U MCXKIYHAPOAHBIX
CIIeuaJIbHbIX HAaY4YHBIX | IEAATIOTMYCCKUX KW IICUXOJOTHYCCKHUX HCCHGHOBaHHﬁ; METOAO0JIOTHUIO

3HAHUH e IarOru4eCcKOro HCCIICIOBAHUS, 0COOCHHOCTH, JIOTHUKY,
3aKOHOMEPHOCTH, (HOPMBI, METOJIBI U CPEJNICTBA TpoIlecca 00yueHHUs U
BOCITUTAHHS; OCHOBBI  TICUXOJIOTHH  JIMYHOCTH, OCHOBHBIC

TEOPETHYECKHE TMOAXOJbl K TIOHUMaHUIO (PEHOMEHA JIMYHOCTH;
MO03HABATEIbHbIE MPOLECCHI, UX CBOMCTBA, 3aKOHOMEPHOCTH U POJb B
UHTEJUIEKTYalbHON M TBOPYECKOH eATEIbHOCTH; OOLIETEOPETUUECKHE
OCHOBBI METOJIMKH IPENOAaBaHus MpeaMera B 00beMe, He0OX0IMMOM
JUIL OCYLIECTBJICHMsI MEJarorMueckor JAeATeNIbHOCTH; CTPOEHHE U
GyHKUMM ~ OpraHu3Ma, OCHOBHBIE 3aKOHOMEPHOCTU  pa3BUTHS
4ejoBeKa; OOIL[Me 3aKOHOMEPHOCTH U BO3PACTHbIE OCOOEHHOCTHU
(YHKIMOHMPOBAHUS OCHOBHBIX CHCTEM OpraHM3Ma ydJalluxcs;
TUTMEHUYEeCKHe TpeOOBaHMA K oOpraHu3anud oOpa3oBaTEIbLHOIO
npolecca M TMTHEHy Yy4yeOHOro mpolecca, WHCTPYMEHTaJIbHbIE
cpeAcTBa HHPOPMALMOHHBIX TEXHOJIOTUH.

YMeTb:  [pUMEHATh  TEOPETUYECKHE  3HAHUA B PELICHUU
Helaroruyeckux  3ajay;  IUIAaHUPOBaTb,  IPOEKTUPOBATH U
OCYLIECTBIIATh IMEJarorn4eckuid mpolecc B Pa3IMYHBIX THUIAX
0o0pa30BaTEeNbHBIX  YUPEXKACHUH;  ONpEAensITb  CTPYKTYpYy H
METOJIOJIOTUIO  TPOBEACHMSI  IEAArOTMYeCKOro  HMCCIEIOBAHHS;
a/IeKBAaTHO LIEJISIM BBICTPauBaTh y4eOHBIN M BOCIIUTATENIbHBIN Ipo1iecc,
BbIOMpass COOTBETCTBYIOLIME (OPMBI, METOABI M CPEICTBA €ro
OCYILIECTBIIEHUS; MCIOJIb30BaTh B IENArOTUYECKON IEATEIBHOCTH U
MEXJIMYHOCTHOM  B3aUMOJICHICTBUM  COBPEMEHHBIE  JOCTH)KECHHUS
MICUXOJIOTUYECKON HAayKH; YUUTHIBaTh BO3PACTHbIE (PU3UOJIOTHUECKUE
0COOEHHOCTH YYalIMXCs B MEAarorn4eckoM Ipollecce; MCIOIb30BaTh
MH(POpPMAIIMOHHbIE TEXHOJOTMH ISl PEUIeHUs NpOoQecCHOHATBHBIX
3ajau.

Baanerb: KkarteropuajbHBIM  anapaTtoM MEeJarornyeckord HayKH;




HaBBIKAMM  DEIICHUS  MEJarord4eckux  3aaad;  crnocodaMmu
IUTAHUPOBAaHUSI W OCYILIECTBJIEHUS 00pa30BaTENbLHOTO IPOIECcCa;
crioco0amu MPOBEJCHUS MEAATOTHYECKOT0 IKCIIepUMeHTa; popmMaMu 1
METOJaMH OCYIIECTBJICHUS Y4eOHOH W BOCHUTATEIBHOW padoTHI,
IpueMaMM M METOJaMU IICUXOAMArHOCTUKHM JIMYHOCTH, H3Yy4EHUs
ocoOcHHOCTEH  mpodeccHOoHANBbHOW  AEATETbHOCTH,  HABBIKAMU
OpraHMu3aliK MeJaroru4eckoi AesITeIbHOCTH C MO3ULUN COXpaHEHUs
3I0pOBBS;  METOJaMU TPO(PUIAKTHKH HapymIeHHH (HU3HYECKOTO
pa3BUTHUSL M TMOBBIIEHUS aJalTAllMOHHBIX PE3EPBOB OpraHHU3Ma;
METOJIaMU OKa3aHMsl NEepBOW J0BpaueOHON IMOMOIIM; METOJaMHU
NpUMEHeHHS WH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B
00pa30BaTEIILHOM MPOLIECCE.

IK-6.

UCTIOJIb30BATh
3HaHUS B IPEAMETHOMN
obnmactu  (pusmka) B
npouecce (OpMUPOBAHUS
MPEIMETHON KOMITETCHIINA
oOyuaronuxcs B paMKax

Crnocobeu
Hay4HbIC

3HaTh: COBPEMEHHOE COCTOSIHWE W TEPCHEKTHBHI PAa3BUTHSA (PH3UKH
Kak y4eOHOW JMCUMIUIMHBI, HAIpPABICHUS DPAa3BUTHA IIKOJIHHOTO
¢u3znueckoro o0Opa3oBaHMs, TEOPETUYECKHE OCHOBBI OO0Yy4EHHUS
¢u3nKe, MPUHIUIBI OCTPOSHHUSI METOIUYECKON CHCTEeMBI OOyYeHHS
(¢u3nKe, OCHOBHBIC JTMHUU IIKOJIBHOTO Kypca (HU3UKU, UX CTPYKTYPY,
COJIEp’)KaHHWE U POJib, 3Tallbl (POPMUPOBAHUS (DU3MUYECKUX IMOHSATHUH,
METOJMYECKUE TOAXObl K H3YYEHUIO OCHOBHBIX TEM IIKOJIHHOTO

peanu3anuu OCHOBHOM | Kypca (U3HKH;
0011e00pa3oBaTeNbHOM YMeTb:  aHAIM3WPOBaTH W WHTEPIPETHPOBATH  COJEPKAHHE
MIPOTrpaMMBbI (bu3nueckux TMOHATUH, TeopeM, 3ajad, pa3padaTbiBaTh (HparMeHTHI
YPOKOB, OpPraHW30BBIBATH OOpa30BaTEIBHBIN Tpolecc OOydeHHS
¢u3nKe, KOHCTPYHPOBATh METOAWKY BBEICHUS TOHITHH, W3y4CHHS
TEOpeM, peLIeHHs 3a/1a4;
Baagerb: OCHOBHBIMM TpUEMaMH OpraHU3alUd  JESTebHOCTH
UIKOJIbHUKOB T10 U3y4eHUIO (PU3MKHU, HAaBBIKAaMH pa3pabOTKU METOIUKH
HU3y4YEHUS YaCTHBIX BOIIPOCOB 00yueHus busukw,
HCCIIEIOBATEIbCKUMH METOAaMHU B TPO(HEeCCHOHAILHOM IS TEIIbHOCTH.
K-8 Crioco6eH | 3HaTh: OCHOBHBIC METOIbI 0OPaOOTKH, CTPYKTYPUPOBAHHMS, aHAIHN3A U
UCII0JIb30BATh CHUHTE3a IoJiyyaeMoil uH(GOpPMAalMU, OCHOBHBIE OIpE/IEICHHUS,
CHelHaTu3UPOBaHHbBIE IOPUHLIMIBI U 3aKOHBI (U3HUKH, METOAbl (PU3MUECKUX HCCIIEIOBAHHM,
3HaHUs B 00jacTu (U3MKH | 0A30BbIE MPUHLUIIBI MOCTAHOBKM U PELIECHUS €CTECTBEHHOHAYYHBIX
TUIs OCBOGHHUS | 3a/1ad.

NpOGUIBHBIX (U3UIECKUX
IMCUUIUIMH ¥ PEUICHHUS
€CTECTBEHHOHAYYHBIX
3a1au

YMeTh: UCHOJIBb30BaTh (PU3MUECKHUE W MATEMaTHYECKHE MOJCIH TPU
pEIICHUH MPAKTHYECKUX 3a71a4, OCYIIECTBISATh YICOHBIH IKCIIEPUMEHT
U o0pabareiBaTh €ro  pe3yjibTaThl, J0Ka3aTb  YTBEPXKICHHUE,
cOpMYIIUPOBATh PE3YJIbTAT, YBHICTh €TI0 CIICICTBUSI.

Bnanerb: HaBbikamMu MeTOJaMH OOpaOOTKH, aHAW3a W CHHTE3a
UH(pOpMaIINH, NEPBUYHBIMH HaBBIKAMHU IPUMCHECHHSI
MaTeMaTHUYECKOTO armapara K pEHICHUI0 KOHKPETHBIX 3a1ad B
ob6nactu pu3MKH.

3. Coaepikanue M CUUIIINHBI

duznka HU3y4acT HanOoJee O6H.[I/Ie (I)OpMLI ABHUXXCHUSA MAaTCpUH. B kaxaom CEMECTPEC U3YUACTCA
OJHa U3 (bOpM JABWIKCHUS MAaTCPUH.

I/ISYLIGHI/IC KypCa HAYMHACTCA C MATOr0 CEMECTpPA, IMOCBAIICHHOIO MEXAHUYCCKOMY JABUKCHULO.
PaCCManI/IBaIOTCH OCHOBBI KJIAaCCHYECKOM MCXaHUKU, (I)I/ISI/I‘-ICCKI/IG MOJCIIN «MaTCpUaJIbHasd TOYKa» U
«TBép,Z[OC teno». Kunemarnka u JUHAMHUKa Ui JaHHBIX MOJIENECH B ClIydasaX UX MOCTyHnaTCJIbHOI'O U
BpalllaTCJIbHOI'0 JABUKCHUA OTHOCUTCIIBHO MWHCPHHUAIBHBIX CHUCTCM orcuéra. 3aTeM N3yqacTCsa
KMHCMATHUKa U JUHAMHKa CUCTCM MATCPHAJIBHBIX TOYCK H 3daKOHBI COXpPAHCHHUA HMITYJIbCAa, MOMCHTA
HUMITyJIbCa U MEXaHH4YeCKOH OHCPIrUr TCJIa U MCXAaHHUYCCKUX CHCTCM. I[anee paccMaTpruBarOTCA




0COOEHHOCTH OIMMCAHUS JBIKEHHS TEJ OTHOCHUTEIBHO HEMHEPUUAIbHBIX cucTeM oTcuéra. Eme oxna
TeMa IMOCBSIIEHA HW3YYEHHIO I0JIeBOM (OpMBI MaTepuu, a HMEHHO TIPaBUTAIIMOHHOTO TIIOJIS.
PaccmaTpuBaroTcst JBMKEHME TeJl B TIPABUTALMOHHOM M OCHOB TIOJETOB B KOCMUYECKOM
MPOCTpaHCTBE. Pa3HOBHIHOCTHIO MEXaHMUYECKOTO JBMKCHHS CIIy)KaT MEXaHHUYECKHe KOoJeOaHUs M
yIpyrue BOJH, IUPOKO PACIPOCTPAHEHHBIE B IIPUPOJIE U TEXHUKE. 3aBepUIacTCs U3yUYECHUE MEXAHUKU
paccMOTPEHUEM KMHEMATUKU U JUHAMUKH JKUJIKOCTEW U ra30B, OCHOB JBUKEHUSI TEJl B BA3KOM Cpee.
WN3ydyeHne MeXaHMKM B  LIE€JIOM  CONPOBOXKIAETCS  INPUMEHEHMEM  BEKTOPHOW  aireOpsl,
mddepeHInaNbHOTO U UHTETPATBHOTO UCYHCIICHUSI.

[lecToii cemecTp MOCBSAIIEH U3YUYEHUIO TEIUIOBOTO ABMXKEHUsI MaTepuu. OOCYKIAt0TCS METOIbI
€ro M3y4eHHUs — MOJICKYJAPHO-KMHETUYECKH U TepMmoauHamuuyeckui. B teme MKT s onucanus
0COOEHHOCTEH IBIMKEHHS YacTHUI[ BEIIECTBA BBOJIUTCS IMOHSATHE MHKpPOIAPAMETPOB, C UX MOMOIIBIO
n3y4arorcs OCHOBHbIe monoxeHns MKT, Teopema o pacnpeneneHuM KHUHETHYECKOM JHEPruv U
CTaTUCTUYECKUE PACHpPENCICHUS MOJIEKYJI B MOJENIH ujeanbHoro raza. B teme T/l mist onucanus
TEIUIOBBIX CBOWMCTB BEILIECTBA BBOJUTCS IOHATHE MAaKpOMapaMeTpoB, ¢ MX MOMOUIbIO H3Yy4aroTCs
noctynatel T/l a7 Mojenu uAEanpHOrO ra3a ¢ MCNojb3oBaHHEM Ju(pdepeHIHaTbHOTO U
MHTErpajbHOro McuncieHui. Tema sBJIeHUS MepeHoca MOCBSIIeHa U3YYEHUIO SIBJICHHUM NepeHoca rnpu
HapyIIeHUH TEPMOJAMHAMMUYECKOTO COCTOSIHUS Ha IMpPUMEpPE HAeaIbHOro ras3a. TeruioBble CBOICTBa
peaJIbHBIX Ta30B, XHUJIKOCTEH M TBEPABIX TEN paccMaTpUBAIOTCAd B TEME arperaTHble COCTOSHUS
BEIIECTBA, a UX MPEBpaIlEHus APYyr B Apyra — B TeMe (a30BbIC MEPEXOIbI.

CenpMoOl ceMecTp IMOCBAIIEH M3YYEHHUIO JJIEKTPOMAarHUTHOTO B3aUMOJCUCTBUS, KOTOPOE
OCYILIECTBIISIETCS] TIOCPEACTBOM 0COOOTr0 BHJIa MAaTEpUU — AIIEKTPOMArHUTHOIO MOJII — COBOKYITHOCTHU
B3aMMOCBSI3aHHBIX MOJIEH 3JEKTPUUECKOT0 U MarHUTHOTO, U MPOSBIISIONIET0Cs MpU B3aUMOJICHCTBUH €
3apsUKCHHBIMH  TeNaMH. B TeMe 53JIeKTpoCTaTHKa paccMaTpUBAKOTCS YCIOBUSA CYHIECTBOBAHMS
AIIEKTPOCTATUYECKOTO TOJISl B BAKYYME, €r0 XapaKTePUCTUKU U OCHOBHBIE 3aKOHOMEPHOCTHU JIBUKEHHS
U B3aUMOJICHMCTBHS B HEM 3apsDKEHHBIX TeJ, M3y4aroTCs CBOMCTBA IOJIA NPU HAJIMYAHA B HEM
JUAJIEKTPUKOB M IPOBOJHUKOB, a TAKXKE DHEPrus MNoJiss. B Teme MOCTOSHHBIM AJIEKTPUYECKUH TOK
M3Yy4aroTCs YCJIOBUS CYILIECTBOBAHUSA JJIEKTPUUECKOTO TOKA, OCHOBHBIE XapAKTEPUCTHUKUA M 3aKOHBI
IIOCTOSTHHOTO TOKAa. AHAQJIOIMYHO M3Yy4aeTCs MAarHUTHOE II0JIE CHaydala B BakKyyMe, 3aTeM B
MarHeTukax. 3aTeM H3ydaercs Tema 3JEeKTPOMArHUTHOM WHAYKIMH WM BBISICHATCS OTHOCHUTEIbHBIN
xapakrep OII u MII, BBoautcs cucrema ypaBHeHUd MakcBemia st enuHoro OMII. 3aBepiiaercs
pazzen u3ydyeHHeM KBa3HCTAllMOHAPHBIX JJEKTPUUYECKUX SIBJICHHM, 3JEKTPOMAarHUTHBIX KOJeOaHUuN U
3NIEKTPOMAarHUTHBIX BOJIH.

Bocbmoil ceMecTp MOCBAIIEH pa3feny OnNThKa. B HeM yToyHseTcs NOBEACHHUE 3JIEKTPOHOB
BHYTPH aTOMOB M HMX B3aMMOJICHCTBHE C 3JIEKTPOMArHUTHBIMU sBiIeHUsMU. CHayania M3ydaroTcs
3aKOHBI BOJIHOBOM ONTHKU — HHTepdepeHuus U Audpakiysg Ha OCHOBE KJIACCHUYECKUX CXEeM HX
HaOJIOIeHUS, MOJIsIpU3alus, AUCIIepCcHsi, TIOTJIONIEHUE U paccesHue cBeTa. Jlanee paccMarpuBaroTcs
CBOICTBa CBETa Ha OCHOBE I'€OMETPHUYECKON TEOpHUH, a Takxke 31MeMeHThl Goromerpuu. Ilpu sTom B
KaX/1I0l TeMe paccMaTpUBAIOTCS XapaKTEepHbIe ONTHYECKUE MPUOOPHI. 3aBepIlaroiiell TeMOH sBIseTCs
KBAaHTOBAasi OINTHKA U BBIACHEHHE COBPEMEHHBIX IIPEJICTABICHUN O KOPIIYCKYJISIPHO-BOJIHOBOM
Jyalii3Me CBETa.

4. TemaTH4ecKuil JIAH

5 cemecTp
DopMBI 3aHATHH

Ne Paszpnensl u Bcero npaktu- | jgabopa- caMo-
n/n TEeMBI YaCoB |JIEKIIMH | YECKHE TOPHBIE | CTOSITEIbHAS

3QHATHS | 3aHATHUS pabota
1. |BBenenne. Mexanuxa. Kunemartuka 14 4 8 2 —
2. | IuHamuka 20 4 6 8 2
3. |HMmnynbc. 3aK0H cOXpaHEHHs] UMITYJIbCa 10 4 2 2 2
4. |DOHeprus. 3aKoH COXpaHEHHs YHEPTUH. 12 4 4 2 2
5. |MexaHuka TBepJOTro Tena 16 2 4 8 2
6. |HeunepumanbHble CHCTEMBI OTCUETA 4 2 2 0 -
7. |Onementsl CTO 2 2 0 0 -




8. |MexaHuueckue KojeOaHus M BOJTHBI 20 6 4 8 2
9. |MexaHuKa KUJIKOCTEH U ra3oB 10 4 2 2 2
Bcezo 3a 5 cemecmp 108 32 32 32 12
6 cemecTp
DopMbI 3aHATUI
Ne Bcero IpaKkTH- | Jabopa- camo-
Paznensl u TeMbl
/11 4acoB |JIEKIMH | YECKUE | TOPHBIE | CTOSTEIbHAs
3aHSTUSA |  3aHITHS paborta
Monexynapnas  ¢uzuka u  mepmo-
1. |ounamuxa. Beenenue. OcHoBbl| 26 6 6 2 12
MOJICKYJISIPHO-KHHETHIECKON TCOPHH
2. |SIBneHms mepeHoca 22 2 4 4 12
3. | OCHOBBI TEpPMOIMHAMHKH 26 6 6 2 12
4. | ArperaTHbIe COCTOSIHUS BEIIECTBA 25 6 6 2 11
5. | d®a3oBbIe IEPEXOIBI 18 4 2 2 10
DK3aMeH 27 27
Bcezo 3a 6 cemecmp| 144 24 24 12 57+27
/_ceMecTp
DopMBbI 3aHATUI
No Bcero MpakTu- | Jabopa- CaMoCTO-
Pa3nensl u TeMEbI
n/m 4acoB [JIGKIIMM| 4YeCKHWe | TOPHBIC AaTeabHast
3aHATHUS | 3aHATHUS paborta
1 Onekmpomacnemusm. Beenenue. 16 4 6 0 6
DIEKTPOCTaTHUECKOE MOJIe B BAKyyMe
2. | DAEKTPOCTAaTHYECKOE MOJIE B BEIIECTBE 14 4 4 0 6
3. |TloCTOSIHHBIN AIEKTPUUECKHUI TOK 28 6 6 10 6
4, |MarauTHoe 1oJje B BaKyyme 16 4 4 2 6
5. |MaruuTtHoe I10JI€ B BEIIECTBE 13 4 2 2 5
6. |DnexTpomMarHUTHas MHIYKIIHS 14 4 4 0 6
7 DNeKTpOMarHUTHbIE KOJIeOaHUs U 16 4 5 6
BOJIHBI
DK3aMeH 27 27
Bcezo 3a 7 cemecmp 144 30 30 16 41+27
8 cemecTp
DopMbI 3aHATUH
Ne Bcero npakTu- | Jabopa- camo-
Paznenst u Tembl
n/m 4acoB | JIGKIIMM | YEeCKHUEe | TOPHBIE | CTOSTEIbHas
3aHITHSI | 3aHATUSA pabota
1 Onmuka. BBeILeHI/Ive. 32 8 8 6 10
OCHOBBI BOJIHOBOM ONTHKHU
2. BsaunmMmonelicTBre cBeTa ¢ BEMIECTBOM 28 6 6 6 10
3. OCHOBBI T€OMETPUYECKON ONTHKHU 26 6 4 6 10
4. OcHOBBI (poTOMETPHH 15 2 2 4 7
5. OCHOBBI KBAHTOBOW ONTUKH 16 2 4 2 8
DK3aMeH 27 27
Bcezo 3a 8§ cemecmp 144 24 24 24 45+27




5. Buabl o0pa3oBaTe/ibHOM 1eSITeJIbHOCTH

3aHATHSA JeKIHOHHOI0 THIIA
5 cemect

./Iekuu;z 1. BBenenue. OcHoBBI MexXaHMKH. Dusuueckue OCHOBbI KIACCUYECKOU MEeXAHUKU.
Kunemamuxa MamepuaﬂbHoﬁ mo4Ku

1. IIpenmer uzyuenus pusuxu. Meroapl Gpusnmueckoi HAyKu.

2. CBs3b GU3UKHU C IPYTUMH €CTECTBEHHBIMU HayKaMHU.

3. Mexanuka. Mexanudeckoe JIBHXeHHE. MOJIeb MaTepUaIbHONH TOYKH U aOCOJIFOTHO TBEPIOTO
Tena.

4. llpencraBiieHue 0 CBOWCTBAX MPOCTPAHCTBA U BPEMEHHU B KJIACCUUECKOW MEXaHUKE.

5. OTHOCHUTENBHOCTh MEXaHUYECKOTO JABHKEHHUSI.

6. TloHsTHE COCTOSHUS B KJITACCHYECKON MEXaHHKE.

7. TlocrynmaTtenbHOE U BpalllaTEIbHOE JIBUYKEHHE.

Jekyus 2. OcHOBBI MeXaHUKH. Du3uyeckue ocHosvl Kiaccuyeckou mexanuxu. Kunemamuxa
MamepuanrbHol MmouKu

1. KoopauHaTHBIN U BEKTOPHBIN CIIOCOOBI OMMMCAHUS MOCTYATEIbHOTO JIBHKCHHUS.
2. Tpaekropus, TyTh, TEpEeMENICHHE, CKOPOCTh W YCKOPCHHE ITOCTYNATeILHOTO JIBM)KCHHS
MaTepuaabHON TOUKH.

3. TlpsMonmHEWHOE paBHOMEPHOE W PAaBHOYCKOPEHHOE JIBHKCHHE MAaTEPHATLHOW TOYKH.

4. KpuBosmHelHOE IBUKEHHE MaTEepUaIbHONU TOUKHU, HOPMAJIbHOE U TAaHT€HLIMAIbHOE YCKOPEHHE

5. Yrous noBopoTa, yriioBas CKOpOCTh U YIJIIOBOE YCKOPEHUE.

6. JIBmwkeHHe MaTepUAITBHONW TOYKH 110 OKPYKHOCTH

Jlexyusa 3. OCHOBBI MeXaHUKM. /{UHAMUKA MAMEPUATLHOU MOYKU.

1. UnepumanpHbie cucteMbl oTcueta. [lepsriii 3akoH HeloToHA.

2. Cwia u macca. [IpuHIUIT HE3aBUCUMOCTH ACHCTBUS CHJL.

3. Bropoii u Tpetuii 3akonsl HproTOHA.

4. YpaBHEHUS BWKCHHS.

Jlexyus 4. OCHOBBI MeXaHUKM. /[UHAMUKA MAMEPUATLHOU MOYKU.

1. ®dyHpameHTaIbHBIC B3aUMOICHCTBUS.

2. Cuna TSDKECTU U BEC Tena.

3. Cuna tpenus nokos. Cuna TpeHUs cKoJmkeHus. 3akoH Kymona — AmonToHa. Cuia TpeHuUs
KAueHUs.

4. Bugp! nepopmanuii. Cuna ynpyroctu. Hanpsokenue u ycunue. 3akoH I'yka.

Jekyus 5. OCHOBBI MeXaHUKHU. Mnynvc mamepuanisHot mouxu.

1. Wmmynbc MaTepuanbHON TOUKH.

2. 3aKoH COXpaHEHHS M 3aKOH M3MEHEHHs UMITyJIbCa MaTepUaTbHON TOYKH.

3. AOcConoTHO yrpyruii 1 aOCONMOTHO Heynpyruil yaap. [IprMenenne 3aK0HOB COXpaHEHUsI K aHAITN3Y

YIIPYTOro U HEYHPYroro yJapos.

Jekyus 6. OCHOBBI MeXaHUKHU. VMnynvc cucmemvl MamepuaibHblx movex.

o gkrowdpE

Cucrembl MaTepuaIbHbIX TOUEK, BHYyTPEHHUE U BHEIIHUE CUJIBL.

3aMKHYTBIE CUCTEMBI.

HNmnynbc cUCTEMBI U €70 U3MEHEHHUE.

3aKOH COXpaHEHUsl UMITYJIbCA

JIBr>keHune Tena nepeMeHHon Maccebl. Y paBHeHue Memepckoro. @opmyna LnonkoBckoro.

LenTp macc. [IBukeHue neHTpa macc.



Jexkuyusa 7. OCHOBBI MeXaHMKH. MexanuuecKkas sHepeusi.

1.PaboTa cuiibl. MOIIHOCTD.

2.PaboTta cuibl TSDKECTH M CWIIBI ympyrocTH. KoHcepBaTHBHBIE M HEKOHCEPBATUBHBIC CHIIBI U
CHCTCMBI.

3.DHeprus. DHeprus KUHETHYECKast U MOTEHIAIbHAS.

4. Kunerudeckasi sHEprusi MaTepUaIbHON TOUYKH U CUCTEMbI MaT€PUATbHBIX TOUYEK.

5. IloTeHnmanpHast SHEPTUsA MEXaHUYECKOM cucteMbl. [ImoTHOCTH SHEpTHH.

Jexyua 8. OCHOBBI MeXaHUKH. OJHepeus. 3aKOHblI COXpaHeHUs U U3BMEHeHUs MNOJHOU
MEXAHUYECKOU SHEP2UU.
1. U3meHeHME KMHETUYECKOM, MOTEHUNAIbHON U MOJHON SHEPIUH MEXaHUUECKON CUCTEMBI.
2. 3aKOH COXpaHEHHUs PHEPTUU B KOHCEPBATUBHOM cucTeMe. BHYTpeHH:s sHeprusl.
3. 3aKOoH COXpaHEHHs PHEPTUU B HEKOHCEPBATHBHOI CHUCTEME.
4. llpuMeHeHHe 3aKOHOB COXPAHEHUS UMITYJIbCa U SHEPTHH K aHAINU3Y YIPYroro U HEynpyroro

yIIapoB.

Jexkuyua 9. OcHOBBI MeXaHUKU. Mexanuxa meepooco mena.

1. OcHOoBHOE ypaBHEHHE AMHAMMUKH (2-0W 3akoH HblOTOHA) AJ BpallaTeNbHOTO JBHKEHUS
TBEPAOTO Tea.

2. 3aKOH COXpaHEHUS] MOMEHTa HWMIyJbca TpPU BpallaTeNbHOM JBWKEHUH. [IpumMepsr ero
MIPOSIBJICHUS.

3. CBoOomHbIe ocu BpamieHus. [maBHbIe ocu WHepnuu. [loHATHE O BpalIleHWH TBEPAOTO Tela
BOKPYT HEMOJABMKHON TOUkU. I'mpockorn. I'upockonuueckuii 3¢ (ekT u ero ucnoab30BaHHeE.

4. VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBecHs.

Jekyua 10. OcHoBBI MeXaHUKH. HeunepyuanvHslie cucmemsl omcyema

WuepunanpHble CUCTEMBI OTCUETA.

JIBmKeHne MaTepuaabHOM TOUYKH (Tena) B mocTynarenbHo aemxymeics HUCO.

Cuna uHepuuu.

JIB>KeHne MaTepuaIbHOM TOYKHU (Tea) B paBHOMEPHO BPAIIAIOIICIHCS CUCTEME OTCUETA.
IenTpoOexHas cuiia UHEPIUU

CunaKopuonuca.

OO6mre CBOMCTBA BCEX CHII MHEPIIUH.

[IposiBiaeHue cuit MHEPLMK Ha 3emIIe.

ONoGaRwWNE

Jexkuusa 11. OcHOBBI MeXaHUKH. DiieMeHmbl CNeyuaibHOU meoput OMHOCUMENbHOCMU
[IpeobOpazoBanus ["anumest.

NuBapuanTHOCTh 2-T0 3aKk0Ha HpI0TOHA U IpaHUIBl MPUMEHUMOCTH MeXaHUKU HploToHAa.
ITocTynarel DiHIITENHA.

[IpeoGpazoBanus JlopeHna u ux cneacTBUs.

PenstuBucrckas ¢popma 2-ro 3akona HerotoHa.

B3aumocBs3b Macchl U SHEPTHU.

3akonsbl coxpanenus B CTO.

NoogokrwbhE

Jexkuyusa 12. OcHOBBI MeXaHUKH. Mexanuueckue KoneoOauus.
KonebaTenbHOE TBHKEHHE.

MexaHudeckue KojieOaHusl.

AMIIATYAA, IEPHOJ], YaCTOTa, IIMKJINYECKas 4acToTa, (pa3a komebaHuH.
I"apmonnueckue koaedaHusl.

CKOpOCTb U YCKOPEHHE MPU TAPMOHUYECKUX KOJIEOaHUIX

DHeprus KoJaeOIIoecss TOUKH.

Crnoxenue KoyeOaHuMH.

Nook~ownhPE



Jexkuual3. OcHOBBI MeXaHMKH. Mexanuueckue Konebanus:

1.
2.
3.
4.

CB00o0iHBIE KOJIEOAHUS TeTa.

MasTHukd (MaTeMaTHYecKuid, (GU3NIECKUi, PY>KMHHBIH)
3aryxaromue Koyuedanus. XapakTepUCTUKU 3aTyXarouX KoueOaHui
[TonsiTue 0 BRIHYXACHHBIX KoJeOaHmsX. Pe3onanc.

Jexyunld. OcHOBbI MeXaHUKHU. Mexanuueckue 80Hbl

1. MexaHu3m pacrnpocTpaHeHus KojieOaHuil B OJHOPOIHOM YIIPYTOM cpee.

2. JIyd, ¢GpoHT W BHUABI MEXaHWYECKHX BOJIH (IUIOCKHE M chepudeckue, MPOIOJIbHBIE H
[IONIEPEYHbIE).

3. YpaBHEHHE IUIOCKOW TrapMOHWYECKOW Oerymiei BOJIHBI, €€ 4yacTtoTa, (haza, CKOpPOCTh, JUTHHA

BOJIHBI X1 BOJTHOBOC 4YHCJIO.

4.

MrHoBeHHOE paclpe/IeieHHe CMEIICHNM, CKOpOCTei, nedopmalieit B Oeryiei BoJiHe.

5. DHeprus Oeryiel BOJIHbI, 00bEMHas MIJIOTHOCTh SHEPTHH, TIOTOK SHEPTUU U BEKTOpP YMOBa.
6.
7
8

Crosune BOJIHBL, )3JIbl U ITYYHOCTH, PACIIPCACIICHUC MEXaHHYECKOM OHCPTHUH.

. Dddexr Jomnepa.

. Uctounuku n npuéMHuku 38yka. CyObeKTHUBHBIE U OOBEKTUBHBIE XapaKTEPUCTUKH 3BYKA.

Jexkuyua 15. OcHoBbl MeXaHUKH. OCHOBbI 2UOPOCAMUKU.

1.
rasax.
2.
3.
4.
5.

OTnu4uTenbHbIE CBOMCTBA XKUIAKOCTEN M Ta30B KaK CIUIONIHBLIX Tel. J[aBiaeHHE B )KHUJIKOCTAX U

Pacnipenenenvie naBieHus B TOKOSIIINXCS KUJKOCTAX M Ta3axX. [ MApOCTaTHIECKUI 3aKOH.
N3mepenne gaBneHus. MaHOMETPHI.

CrnienicTBUs TUIPOCTATUYECKOTO 3aKOHA.

ApxuMenioBa cuia. YCJIOBUS IUIaBaHUA TeJl

Jexkuusa 16. OcHoBbl MeXaHUKH. OCHOB8bL 2UOPOOUHAMUKU.

1.

HGKOTOpHe OCHOBHBIC TIOHATHA THUAPOJWHAMHUKH. CTaHI/IOHapHOC CJIONCTOC JABHKCHUC

KUJKOCTU. YpaBHEHHE HEPA3PHIBHOCTU-CTPYH.

BOo~NoGR~WDND

0.

VYpaBHenue bepHyinu s uaeanbHOM )KUAKOCTH U ero cienctBusd. opmyna Toppuueniu.
Peakuus BeITEKaromen CTpyu.
JBmxenue Bszkol xuakoct. Dopmynsl Hetotona u Ilyazeins.
JlamunapHoe u TypOyseHTHOe TeueHus. Yucino PeitHomnbaca.
JIBro>keHue Tena B BA3KOU cpejie.
Cuna 1060BOr0 CONPOTUBIICHUS U IOIBEMHAS CHJIA.
®opmyna Ctokca.
JloGoBO€ COMPOTUBIICHUE MPU JIAMUHAPHOM U TYpOYIE€HTHOM OOTEKaHUU.
[Mogbémuas cuna. [TonsEmHas cuna kpbiia camoiiéra u e€ 0obsacHeHne JKyKoBCKUM.

6 cemectp
Jexkyua 1. OCHOBBI MOJIEKYJISAPHON (U3MKH U TEPMOAUHAMMKH. OCHOBbI MONEK)IAPHO-

KUHEemu4eckou meopuu

1. TIlousTtue MaKpOCKOHquCKOﬁ CI/ICTCMH.TepMO):[I/IHaMI/I‘{eCKI/Iﬁ n MOJICKYJIIPpHO-

KUHETHYECKUIN METOIbI HN3YUYCHHA MAKPOCHUCTEM.

2. OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-KHHETUIECKOW TEOPUH U UX MOATBEPKICHUE.
3. Macca u pazmMepsl MOJIEKYII.

4. Mopenb uaeanbHOTO rasa.

5. JlaBneHwue raza Ha CTEHKH COCY/A.

6. OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKON TEOPUH HICATHHOTO Ta3a.

Jekyusa 2. OCHOBbI MOJICKYJSIDHOH (U3MKM M TepMOAMHAMHUKHU. Maxceennosckoe
pacnpeoeneHue cKopocmel MOAEKYIL.

1. Tlonstue o AUHAMUYCCKHUX U CTATUCTHYCCKUX 3aKOHOMEPHOCTHAX.



2. TloHsATHE O BEPOATHOCTH CIYYalHOTO COOBITUS M CTATUCTUYECKOM pacIipe/ieIeHIH

CJIy‘-IElfIHBIX BCINYHH.

3. CraTuCTUYeCKHii 3aKOH pacpe/IelIeHUs] CKOPOCTEH MOJICKYII.
4. TloHsATHE O HAMBEPOSTHEMILIEH CKOPOCTH.
5. Cpennsist apudmeTndeckas CKOpOCTb.

Jekyusa 3. OCHOBbBI MOJIEKYJSIDHOWT (QU3UKH ¥ TepPMOAMHAMMKM. Makceennosckoe
pacnpeodenieHue cKopocmeti MOJIEKYI.

1. I'padmueckoe npencraBieHue GyHKIMH pacpeaesieHIs] CKOPOCTEH MOJIEKYIL.

2. DKCIepUMEHTAIBHOE OIPE/ICIICHIE CKOPOCTEH MOJICKYI.

3. IlpoBepka 3akoHa pacnpeneneHus MakcBea.

4. UneanbHbIi a3 B noJie TaroteHus 3emiu. bapomerpudeckas Gopmyna. 3akon bonbimana.

Pacnpenenenne Makcseinna — bonbsimana

Jekyus 4. OcHOBBI MOJIEKYJISAPHON (PU3MKHM M TePMOAMHAMMKM. A6/1eHUsA nepeHoca 8 2a3ax.
CTOTKHOBEHHMS MOJIEKYIL.

Cpennsisi [yiiHa CBOOOTHOTO TIPOOETa MOJIEKYII.

Hudody3us B razax.

BszkocTs rasos.

TermmonpoBOAHOCTH Ta30B.

Bakyywm.

[IpumeHeHnne BakyyMma.

[Tonydenune u u3MepeHne BaKkyyma.

CpoiicTBa yibTpapa3psKeHHBIX Ta30B.

CoNORWNE

Jexkuua 5. OCHOBBI MOJIEKYJASIPHOW (U3MKM M TepMOAMHAMUKHU. [lepsoe Hauano
MepMOOUHAMUKU.

CoNoR~ WM E

3aKOH COXpaHEHUS U MPEBPALICHHS SHEPTUU U €T0 METO/I0JI0IMUECKOe 3HAUCHHUE.
Buytpennsia sHeprusi TepMOAMHAMUYECKON CUCTEMBI.

JIBa crioco6a n3MeHeHus: BHYTPEHHEH SHEepruu: padboTa U TeTI00OMEH.
Matemaruueckas 3anuch U GOpMyIUPOBKHU MEPBOTO Hayajaa TEPMOIMHAMHUKH.
N3oxopublii npouecc. Onbit xoyind. 3akon Jxoys.

N3o6apusIit nportecc. Pabora npu nzobapHoM mporiecce. YpaBHeHne Maiiepa.
N3orepmuueckuit mpouecc. Pabora raza npu n30TepMUIecKOM IpolLiecce.
AnmabatHbiii poriecc. YpaBHeHue Ilyaccona. PaGoTa raza npu aguabaTHOM Iporiecce.
[ToHsiTHE O MOTUTPOTIHBIX MPOLIECCaX.

Jekyusa 6. OcCHOBBI MOJIEKYJSAPHONI (U3MKH M TepMOAUHAMUKH. Bmopoe Hauano
MepMOOUHAMUKU.

ocoarwdE

CyIHOCTh BTOPOro Hayajla TEpPMOAUHAMUKH.

OO6patumble 1 HEOOpPATUMBIE IPOLIECCHI.

[TpuHUMI IEHCTBUSA TEIUIOBBIX U XOJIOIUIbHBIX MALIUH.
Huxn Kapso.

IToctynatel Knaysuyca u TomcoHa.

Teopema Kapno. Tepmoannamuueckas 1mkasia TEMIIEpaTyp.

Jexkyua 7. OCHOBBI MOJIEKYJSIPHOH (U3MKH W TepMOIAMHAMHUKM. Bmopoe wnauano
MepMOOUHAMUKU. DHMPONUS.

1

2
3
4
5

. IlonsTie o npuBeneHHOM KosMuecTBe TemoThl. CooTHomenus Kiaysuyca.
. Onpenenenne sHTponuu. CBOMCTBA SHTPOIIUHU.

. IIpuMepbl BBIYUCICHUS SHTPOIIHH.

. IloHsATHE 00 SHTPONUITHBIX AUArpaMMaXx.

. 3aKOH BO3pacTaHMsI SHTPOIIMHU B U30JMPOBAHHBIX CUCTEMAX.



6. CraTucTHYECKUI CMBICI BTOPOTO Hayasla TEPMOJMHAMHUKH.
7. I'paHuIpl IPUMEHEHNS BTOPOTO Hayanaa TEPMOJIUHAMUKHY.
8. Tperbe Hauano TepmoauHamuku. TeroBas Teopema HepHuera.

Jlexyusa 8. OCHOBBI MOJIEKYJISIPHOW (PM3UKH U TEPMOAMHAMMKU. PeanbHuvle 2asvl u ¢hazosuvle
nepexoobl Mexcoy 2a30M U HCUOKOCHBIO.

1. OrcrymuieHne peanbHBIX Ta30B OT 3aKOHOB JUISI MJI€AJIbHBIX T'a30B.

2. MexXMONeKyIIpHble CHUJIBl B3aUMOJICWCTBUS M HMX 3aBHCHMOCTh OT MEXMOJCKYISIPHBIX
pacCTOSIHUM.

3. YpaBuenue Ban-nep-Baannca.

4. Tlonsartue o daze, Hpazo0BOM paBHOBECHH U (a30BBIX IEPEX01axX.

5. Ucnapenue u xoHjeHcauus. PaBHoBecue mapa u xuaxkoctu. CBOWCTBA HACBIEHHOIO Mapa.
BiraxxHOCTS.

6. Kunenne xuakoctn. CpaBHeHHME uH30TepMbl Ban-mep-Baansca ¢ sKcrepuMeHTaTbHOU
HU30TEPMO.

7. Kputnueckoe coCTOsTHUE BEILIECTBA.

8. CBs3p MKy KPUTUIECKUMH MTapaMeTpaMH BEIIECTBA U MOCTOSHHBIMH «a» U «BY» YPaBHEHHS
Ban-nep-Baanbca.

9. BHyTpeHHS:s HEprus BaH-Jep-BaalbCOBCKOTO ra3a.

10. Dddexr Txoymnsa-Tomcona.

11. CaoiicTBa ra3oB Ipu HU3KUX U CBEPXHU3KUX TEMIIEpaTypax.

Jexyusn 9. OCHOBBI MOJIEKYJISIPHOW (PUBHKH ¥ TEPMOTUHAMMKHU. JKUOKOCIU U UX CBOLUCMEA.
CoBpeMeHHbIE MPECTABIEHUS O KUIKOM COCTOSIHUU BEIIECTBA.

[ToBepxHOCTHBIN CH0OM KUIKOCTH. CBOOO HASI SHEPT S TOBEPXHOCTHOTO CJIOSI.
[ToBepXHOCTHOE HATSKEHHUE.

JlaBnenue, 00ycIOBIEHHOE KPUBH3HOM MOBEPXHOCTH kuakoctr. Dopmya Jlamnaca.
SIBieHMs Ha TPaHUIIE JKUIKOCTH C TBEpAbIM TeJoM. CMauyuBaHUE U HE CMauMBaHHUE.
Kanunnsipueie siBneHus.

3aBUCUMOCTD BA3KOCTU OT TEMIIEPATYPHI.

Kunkue pactBopsl. Temnnora pacTBOPEHHUSL.

OcMmoTunueckoe aasieHue. 3akon Bant-I'odda.

CoNoOR~ WM E

Jexkuyua 10. OcHOBbI MOJIeKYJSAPHOH (U3UKH H TEePMOAUHAMMKH. T6epiovlie mena u ux
ceolcmea.

1. Kpucrammaeckue u amopdHbIe Tema.

2. Tunbl KPUCTAIMYECKUX PEIIETOK.

3. HedekTsl B KpuCTaILIaX.

4. TenoBble  CBOICTBa  TBEpABIX Ten  (TEIUIOBOE  pacIIUpPEHHE,  TEIJIOEMKOCTb,
TEIJIONPOBOTHOCTB ).

5. [oHsTHE O XUIKUX KpUCTAIIIAX

Jexyua 11. OcHOBBI MOJIEKYJIAPHOI GU3MKH U TEPMOANHAMUKU. Pa3o6vble nepexoovl

1. TTonstus dassl u azoBoro nepexona.

2. dazoBble nepexon! 1 u 2 pona.

3. da3oBble Mepexoibl MEPBOrO POAAa MEXIY JKUIKOCTBIO M IapoM: MapooOpa3oBaHue
(ucrapeHue U KuIeHue), KOHJACHCaIusl.

4. VnenbHas TemjaoTa napooOpa3oBaHusl.

5. da3oBas Auarpamma.

6. BnaxxHocTs Bo3ayXa.

7. Touka pocCHI.



Jexyusa 12. OcHOBBI MOJIEKYJIAPHOI GU3MKH U TEPMOAUHAMUKHU. DPa308vble nepexoovl
1. ®a3zoBele nepexopl NEPBOrO poja MEXAY JKUIKOCTBIO M TBEPAbIM TeJIOM (IUIaBJIEHUE U

KpUCTAJLIIN3aL1s)

I10JI4.

VenpHas TENI0TA NJIABJICHHUS.

dazoBble EPEXO bl IEPBOTO POJIAa MEXKIY TAPOM U TBEPJIBIM TEJIOM (BO3TOHKA, CyOIMMaIius)
JleMoHCTpalysi BO3rOHKU KPUCTAIOB HOa.

VYpasuenue Knaneripona — Kiay3uyca,

dazoBas 1uarpaMma COCTOSIHMS BellecTBa. TpoliHas To4Ka.

®dazoBbie iepexosl 2 poaa. [Ipumepsr OII 2 pona.

«CKauoK» TEII0EMKOCTH.

NGO~ wWN

7 cemecTtp
Jexkyus 1. OCHOBBI YJIEKTPOIMHAMMKH. DIeKMpoCmamuyecKoe nojie 8 6aKyyme

DnexTpu3aiys Tel. IISKTPUIECKUH 3aps], 3aKOH COXPaHEHUS 3aps/a.
3akon Kymnona.

HanpsikeHHOCTB 3JIEKTPOCTATHYECKOTO TOJIS.

HamnpspxkeHHOCTB TI0JIEH pactpeieNieHHbIX 3apsiioB (11ap, MI0CKOCTh, HUTH).
N300parkeHne 3JEKTPOCTATHICCKOTO TOJIsl. JIMHUY HANPSYKEHHOCTH.

gk wdE

Jekyusa 2. OcHOBBI 3JIEKTPOAMHAMMKHU. DIeKmpocmamuyecKoe noie 8 6aKyyme
Teopema ["aycca.

Pa6ora cun anexkrpocrarnueckoro nosis. [lotenmuarn.

OHeprus 3apsyKEHHOTO Tea.

CBs3b MOoTCHIMaJla ¢ HAIPAXKCHHOCTBIO.

YpaBHeHune MakcBeia s 3JI€KTPOCTaTUYECKOTO TOJIS.

agrwNpE

Jexuyusa 3. OCHOBBI YIEKTPOAUHAMUKH. DIeKMpPOCmamuyeckoe noie 8 eujecmee
[Tonspuzanust TUAICKTPUKOB.

CB0OOHBIC U CBSI3aHHBIE 3aPSIbl. DIEKTPOCTATUUECKOE TI0JI€ B TUAJICKTPHUKE.
DneKkTpocTaTUdecKas HHIYKIUA. MaTepuanbHbIe ypaBHEHUS.

Buasl 1M351€KTPUKOB.

['pannuHbIe YCIOBHUS Ui BEKTOPOB HAMPSHKEHHOCTH M HMHIYKIUU AJIEKTPOCTATHUYECKOTO

orwdE

o

ypaBHeHI/IH MakcBeia JJIA SJICKTPOCTATUYCCKOI'O ITOJIA B JUOJICKTPHUKE.

Jekyus 4. OcHOBBI 3JIEKTPOAMHAMMKH. DIeKmMpocmamuyeckoe nojie 8 8euecmae
DNEeKTPOCTaTUUECKOE MOJI€ B MPOBOJHUKAX.

DnexTpuyecKkas eMKOCTh poBoaHuKa. Konaencarop.

CoennHeHne KOHACHCATOPOB.

DHeprus KoOHJeHcaTopa.

DHeprus MeKTPOCTATUYECKOTO MO

oo PE

Jekyua 5. OcHOBBI 3JIEKTPOAMHAMMKHU. [I0cmosanHbLLL 21eKMPUiecKutl mox.
1. DnexkTpuyeckuii TOK U YCIOBUS €ro BOZHUKHOBEHHS.

2. IlnotHOCTh TOKA. 3akoH OMa B auddepenmansHol popme.

3. OJIC ucrounuka Toka. Pabota cTOpOHHUX CHJI.

4. O60611eHHbIH 3aKk0H OMa.

Jlexyusa 6. OCHOBBI JIEKTPOAUHAMMKH. [[0cmosaHNblll 21eKMPU4ecKutl mox.
1. TTapannenbHOE U MOCIEI0BATEIBHOE COSAMHEHHE IIPOBOJHUKOB.

2. Pacuer anektpuueckux nenei. [Ipasuna Kupxrodga.

3. 3akoH /[xoyns-Jlenna B auddepeHnanbHoi 1 HHTErpajibHOM (opMe.

4. KIIJ] ucToyHuka ToKa.



Jekyusa 7. OCHOBBI JIEKTPOAMHAMMKH. INeKMPUUECKULl MOK 8 Memaniax, HCUoKkocmsx u
2asax.
DNEeKTPONPOBOJHOCT TBEPIBIX TEII.
Teopus anexrpornposogHoctu Apyne.
HenocraTku kiaccuueckoi TEOpUM MPOBOJIUMOCTH.
KBanToBas Teopus IpoBOAUMOCTH.
DNEeKTpUUYECKUI TOK B MOIYIPOBOTHUKAX.
CBepXIpoBOIUMOCTb.
DNEeKTPUYECKUM TOK B KHUAKOCTIX. 3akoH Dapasest.
DnexTpuyecKuil TOK B razax. Buabl pa3psos.
IIna3ma.

grLONMERONE

Jexkyus 8. OCHOBBI YJIEKTPOAMHAMMKHU. Macnummnoe noie 8 aKyyme.
1. OmnsiTel Opcrena u Ammepa.

2. Nnanyknus MarauTHOTO nosst. 3akoH buo-Cagapa-Jlamiaca.

3. MHIyKI#s MarHiTHOTO TIOJISI TPSIMOTO M KOJIBIIEBOT'O TOKOB.

4. N3o0paykeHne MarHuTHOTO noJist. JINHUM HHAYKIUH.

Jexyusn 9. OCHOBBI IEKTPOAUHAMMKHI. MacHumHoe noie 8 axkyyme.
1. Teopema 0 HUPKYISIHHU.

2. Cuel AMmriepa u Jlopenra.

3. YpaBHeHus MakcBelnia Uit MAarHUTOCTATHYECKOTO TI0JIS B BAaKyyMe.

Jexyus 10. OCHOBBI 2JIeKTPOAUHAMUKN. Mazcnumocmamuueckoe noie 8 geujecmaee.
1. HamarununBaHue MarHeTHKa.

2. MarHuTHBIM MOMEHT.

3. JlnamMarHeTUKH U mapaMarHeTHKH.

4. deppoMarHeTHKH.

5. HanpspkeHHOCTh MAarHUTHOTO TTOJIS.

Jexkuusa 11. OcHOBBI J1eKTPOAUHAMUKHU. Macnumocmamuueckoe noje 8 gewecmae.
1. MatepuasibHbIC YpaBHEHHUSI.

2. I'paanvHbBIC YCTOBUS 711 MHAYKIIMH U HATPSDKEHHOCTH MarHUTHOTO TIOJIA.

3. YpaBHeHus MakcBesia ijii MarHUTOCTAaTHYECKOTO T10JIS1 B BEILIECTBE.

4. DHeprus MarHUTHOTO ITOJIS.

Jekyus 12. OCHOBBI YIEKTPOAUHAMUKU. D1eKMPOMALHUMHASL UHOYKYUSL.
1. MarauTHsIi notok. OnbiTel Dapayes.

2. 3aKOH 3JEKTPOMArHUTHON MUHIyKIIUH.

3. IlpaBmiio Jlenma.

4, 3akon ®dapajaes — Makcsemia.

Jexyua 13. OCHOBBI 31eKTPOAMHAMUKH. DIeKMPOMASHUMHAA UHOVKYU.
CamMouHIyKIuS.

NHAYKTUBHOCTSB.

Tok nmpu 3aMbIKaHUU U pa3MbIKaHUU LIETTH.

DHeprus MpoBOJAHUKA C TOKOM. DHEPIHsl U INIOTHOCTh TOKOB
IlepexoaHble sBIEHUS B LIEMH C MHIYKTUBHOCTBIO.

OnexrpomarautHoe noje. [loanas cucrema ypaBHeHuit MakcBena.

ocoarwdE

Jexyua 14. OCHOBBI 3J1eKTPOAMHAMUKH. DIeKMPOMACHUMHbIE KONeOAHUSL.
1. TunoTe3a MakcBeia O TOKaX CMEIICHHUSI.
2. KonebaTenbHbIN KOHTYP.



3. CBOOOIHBIC IIEKTPOMATHUTHBIE KOJICOAHHUS.
4. ABTOKOJCOAHUSI.

5. 3aryxaromue KojaeOaHusl.

6. ['eHepaTop HE3aTyXaOMUX KOJICOAHUIA.

7. BBIHYXJeHHBIE KOJICOaHMs.

Jlexyusn 15. OcHoOBBI JIEKTPOAMHAMUKH. dnexmpomacnumuule KOIeOaHUsl.
Onekmpomaznumuule 80HbI
[Tosyuenne nepuoauyeckoit 3.1.c. KBasucraunoHapHbie TOKH.
ConpoTuBieHue, EMKOCTb U HHAYKTUBHOCTD B LIETIM IEPEMEHHOTO TOKA.
JeiictByromiee 3HaueHrne Toka. CONpOTHUBIEHHUE LIENTU IEPEMEHHOTO TOKA.
3akon Oma.
Pacuer neneii nepeMeHHOTO TOKa. BEKTOpHBIE HarpamMmel.
Pe3oHaHc B 11enu nepeMeHHoro Toka.
PaboTta 1 MOILITHOCTD B 1IeNU EPEMEHHOTO TOKa. AKTUBHAs M peaKTUBHAs MOIIHOCTb
VYpaBHenuss MakcBesuia g NEPEMEHHOTO 3JIEKTPOMArHUTHOTO TMOJIA.
. DNEeKTPOMAarHUTHbIE BOJHBI.
10 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.
11. CkopocCTb 3JI€KTPOMAarHuTHOW BOJIHBI.

CoNoRrWNE

8 cemectp
Jlexyusa 1. OcHOBBI BOJIHOBOM OoNTUKHU. Ompadicenue u npeiomieHue ceemad.

[Ipenmert onTuku

DNeKTpOMarHuTHas TEOpHUS CBETA.
[Tpuniun [toiirexca.

BosHoBas Teopus mpenoMIICHHS CBETA.
BonHoBast Teopust oTpakeHUs CBETA.
[TosiHOE BHYTpEHHEE OTpAKEHUE.

oakrwdE

Jlexyusa 2. OCHOBBI BOJIHOBOM ONTUKH. Ompadicenue u npeiomieHue ceema.

1. IlpuHUHUI CYNIEPHO3ULIIH.

2. IloHsiTHe O KOTEPEHTHOCTH.

3. Unrepdepennus.

4. Metonbl HabmoeHNs HHTEp(EepeHIIMOHHOM KapTuHbl: cxema FOura, cxembl ®penens, cxema
Herotona, Ounpusma, TOHKUE MIIEHKU.

Jekyusa 3. OCHOBBI BOJIHOBOW ONTHKM. M umepgepenyus ceema.

Brnusinue pasmepoB 1 HEMOHOXPOMATHYHOCTH UCTOYHUKA HA MHTEP(HEPEHIIMOHHYIO KapTHHY.
NuTepdepeHIInOHHbIE CIIEKTPHI.

[Ipumenenue untepdepeHIum.

WNuTtepdepomeTpsl.

[IpocBeTnenue ONTHKY.

AR A

Jekyus 4. OcHOBBI BOJIHOBOWM ONTHKM. /[udhpakyus ceema.
[Tpunnun [Noiirenca — Openens.
3oHbl OpeHens.
OOnbsicHeHHE PSIMOJIMHEHHOCTH PACIPOCTPAHEHUs! CBETA.
Judpaxiys.
Hudpaxius Openens.
Hudpaxius Opaynrodepa.
Crnioco6bl monydyeHus: TUGpakIMOHHON KapTHHBL: cxembl ®Dpenens, cxembl dpayHrodepa.
JudpakmoHHbIE CIIEKTPHI.
8. udpakuus peHTTeHOBCKUX BOJIH Ha KpUCTaJUIaX.

Nook~ownhPE



9. IlpeacraBnenue o rosorpaduu.

Jlexyusn 5 . OcHOBBI BOJIHOBOI ONTUKHU. B3aumooeticmsue ceéema ¢ 8euiecmeom.

1. EctecTBEHHBII U MOJIIPU30BAHHBIN CBET.

2. CriocoObl TONMy4YeHHs] TOJSAPU30BAaHHOTO cBera: croma (CToyeToBa, MOJSPH3AIHOHHBIC
npu3Mbl. 3akoH bprocrepa.

3. AHanm3 MOJSIPU30BAaHHOTO CBETA, 3aKOH Mauroca. [IpecTaBieHue o moIsipuMETpHH.

Jlexyusn 6. OCHOBBI BOJIHOBOI ONITUKM. B3aumooeticmsue céema ¢ 8euiecmeom.
1. Obnapyxenue nucnepcuu B onbitax HproToHa.

2. JIUCTIepCUOHHBIN CIIEKT.

3. OcHogsl Teopuu Jpyne — JlopeHna.

4. HopmainbpHas 1 aHOMaJlbHasl JUCTIEPCHSL.

5. YpaBHEHHE TUCTIEPCUH, KPUBAsI TUCIIEPCUU.

6. IlposiBnenue mucriepcuu B npupoe. [Ipumenenue qucrnepcun

Jlexyusn 7. OCHOBBI BOJIHOBOI ONITUKM. B3aumooeticmsue céema ¢ 8euiecmeo.

1. AnomanpHas qucnepcHs, KOMIUJIEKCHBIN XapakTep AMIEKTPUUIECKON MPOHUIIAEMOCTH.

2. KpuBas noriomeHus..

3. 3akon mornomenuss byrepa-bepa. CenexTHBHBIA XapakTep TOTJIOMIEHHS, CIIEKTPHI
MTOTJIOIICHMSL.

4. PaccesHue cBeta B pa3lIMYHBIX cpenax, mpupona paccessHus. [IpeacraBnenuss Tunpansa u
Panes. [{Bera Ten u HeOa.

5. DIIeMEHTHI CIIeKTpalIbHOTO aHanu3a. [[Bera ter.

Jlexuyusa 8. OCHOBBI reoMeTpHUYECKOii ONTUKHU. [locmpoenue uzobpaxicenuti
1. I'eomeTpuueckas ONTHKA, KaK MPEACIbHBINA CTydail BOJTHOBOW OTITHKH.

2. Ilpuanun depma u 3aKOHBI TEOMETPUUYECKON OTITHKH.

3. Ilpenomienue cBeTa mMpuU3MOil.

Jexkuyusa 9. OcHOBBI reoMeTpPHUYECKOii ONTUKHU. [locmpoeriue uzobpasxicerutl

3epkano. Tursl 3epkan.

[TocTpoenre n300pakeHui ¢ TOMOIIBIO IJIOCKOTO 3epKaja.

Cdepuueckoe 3epkao.

[TocTpoenne n3o0paxkeHui ¢ TOMOIILIO0 chepruueckoro 3epkaia (BHITYKIOTO U BOTHYTOTO).
®dopmyna chepuueckoro 3epkaia, yBelInueHNue

Jlunza. Tonkas nmuH3a. Tumnsl muH3. [locTpoeHne N300pakeHMIA ¢ TOMOIIBIO TOHKOH JIMH3BI.
Onrtuueckas cucrema. OnTudeckue IprudopBHl.

AlGeppanun.

ONoGaRwWNE

Jexkyusa 10. OcHoBBI reoMeTpuyeckoi onTukM. /locmpoenue uzobpasicenuti

JIunza. Tonkas nuH3a.

Turnsl TuH3.

[TocTpoenue n300paxkeHU ¢ MOMOIIHI0 TOHKHX COOMPAIOIINX M PACCEHBAIOIINX JIMH3.
dopMyIia TOHKOU JINH3BIL.

YBenuueHue JIUH3bI.

OnTuueckas cucrema. CUCTEMBI JIMH3, ONTHYECKHUE TPUOOPHI.

Abepparui.

NoogokrwdPE

Jexyua 11. OcHoBBI (poTOMETPHN. 3aKOHBI homomempuu
1. DnemeHTHI POTOMETPUH.

2. DHepreTuyecKkue BeTMYUHBI.

3. CBeToBbIE BETUYNHBI.



4. 3akoHBI (HOTOMETPHH.

Jexkuyua 12. OcHOBbl KBaHTOBOH  (u3ukn. KopnyckyiapHo-601HO8OU — 0yaIu3m
INEKMPOMASHUMHO20 USLYYEHUS U MUKPOUACTUY
KBaHTOBas npupoia .EeKTpoOMarHuTHOro usinydenus. ['unoresa Ilnanka.
TennoBoe uzinydenue. Mojennb a0COTIOTHO YEPHOTO Tela.
3aKOHOMEPHOCTH TEIJIOBOIO U3ITyYEHHUS.
dotoanekrpuueckuii 3¢ pexT. 3akonsl CToneroBa s BHEMHEro GoTodddexra.
VYpaBHenue DifHIITEHHA U BHEIHET0 GoTodhdexTa.
KopnyckyisipHo-BoTHOBOM Tyanusm. I'unoresa ne bpois.
BonHOBBIE CBOMCTBA yacTuIl BemecTBa. BoHoBast GyHKIuMs.
CooTHolieHne HeomnpeaeneHHocTel ['elizendepra.
. DKcriepuMeHTaTbHOE TIOATBEPIKICHHE TUTIOTE3H! Jie bpoiins.
10 JlaBnenue cBerta, onbITh JleOeaena.
11. Ddodexr Komnrona.

CoNooRrwNE

3aHATHS CEMHUHAPCKOT0 THUNA
Ilpakmuueckue 3anamusn
5 cemecTp
3anamue Ne 1
Tema: Kunemaruka. Kunemamuxa npsamoiunetino2o u noCmynameibHo20 08UNCEeHUl
Bonpocsl
Urto uzyyaeT Gpu3nka, MexaHuka, KHHEMaTHuKa?
UYTo Ha3bpIBAIOT MaT€pUATbHON TOUKOMN?
KakoBa ocHOBHAag 3amaua MexaHuku? YUTo 3HAYUT onmucaTh ABMKEHME Tema?
Kaxkue criocoOb1 onrcanus ABMKEHUS CYIIECTBYIOT? B ueM oHuM 3akitouarorcs?
JlaTh onpeneneHusi BEKTOPOB CPeIHEN 1 MTHOBEHHOM ckopocTeil. KakoBbl nx HampaBiieHus ?
Uto Takoe paBHOMEpHOE IBMXKEHWE? 3alMMIIUTE 3aKOH 3TOTO ABMXKEHUs. Hapucyiite rpaduku
MIPOEKLIHN CKOPOCTH U MEPEMENIEHUS ISl 3TOTO JBUKEHUS.
Kakoe nBmxeHne Ha3bIBA€TCS paBHONEPEMEHHBIM? 3aIUIIINTE 3aKOH ATOTO JBH>KeHue. Hapucyiite
rpaduKy MpoeKIuii CKOPOCTU U MePEMEIICHHS IS TOTO TBUKCHHUSL.
3agaum I pelieHusl B aYyINTOPUH

1. VYpaBHeHue nBWXKEHHS Tela naHo B Buzae: X = I5¢ + 0,4t2. OnpenenuTh HAYaIbHYIO CKOPOCTh U
YCKOPEHHUE ABUKEHUS Tela, a TAKXKE KOOPAUHATY U CKOPOCTh TeJla Yepe3 5 CeKyH

2. llpsMonuHeliHOE NBW)KCHHE TOYKM 3aJlaHO ypaBHeHHeM: X= -2 +3t - O,5t2. Hanucars
ypaBHEHHE 3aBUCUMOCTH CKOPOCTU TOYKH OT BpeMeHHU. [locTpouts rpaduk 310l 3aBUCUMOCTH; HAUTH
KOOPAMHATY U CKOPOCTh TOYKHU 4epe3 2 ¢ U § € Mocie Hayaja ABUKEHUS.

3. Pagmyc BekTOop MarepHalbHOM TOYKM U3MEHSETCS CO BpPEMEHEM [0  3aKOHY

AN NN NN

<

r = 4t%i 4 3tj + 2k , Onpenenuts: a) ckopoctsV ; 6) yckopeHue @ B) MOIYIb CKOPOCTH B MOMEHT

BpEMEHU 2C.

4. KunemaTtudeckue ypaBHEHHsS IIBM)KEHHsS JIByX MaT€pPHaIbHBIX TOYEK MMeeT BUI: Xi = At +
Bt + Cit' u Xp = Aot+ Bt + Got’, rne By = 4w/c%, Bo= - 2w/, Ci= - 3m/°, Cp = 1w/
OmnpenenuTb MOMEHT BPEMEHH, JJIs1 KOTOPOTO YCKOPEHHUS 3TUX TOUEK OyIyT PaBHBI.

3aauu 11 CAMOCTOSITEILHOIO PelieHUs

1. KunemaTnueckue ypaBHEHUS JBM)KEHUS JBYX MaTepUAIbHBIX TOUeK umeer BUI: X1 = A1 + Bt
+ Cltzu Xo = A, + Bot + Cztz, rae C; = -ZM/CZ, C, = In/c?. Onpenenutb: a) MOMEHT BpEMEHH, AT
KOTOPOT'O CKOPOCTH 3TUX TOYEK OyIYyT paBHBI; 0) YCKOPEHHUS a1 U apJ1sl 3TOTO MOMEHTA.

2. 3aBHCHMOCTB TPOHICHHOTO MyTH OT BPEMEHH BhIpakaeTcst ypasHeHneM: S = At — Bt® + Ct3(A
= 2 m/e, B =3 m/c?, C = 4m/c®). 3anmcath BHIPOKCHUS [T CKOPOCTH H YCKOpeHHs. OpeaenuTh s
MOMEHTA BpeMEHH 2 ¢ TIOCJIe Hayana JABMKEHHS: IPOHAEHHBIN yTh; CKOPOCTh; YCKOPEHUE.




o _+3; 2 ;
3. Paauyc BEKTOp MaTepualbHOM TOYKH M3MEHSETCs CO BpeMeHeM 1o 3akony I =171 +3t° ],

rae |, ] - opTs oceit X u Y. Onpeenuts ajisi MOMEHTA BpeMeHH 1c¢: a) MOy/b CKOPOCTH; 6) MOJYJIb

YCKOpEHHUS.
3anamue Ne 2
Tema: Kunemaruka (npoooncenue). OmnocumenbHoCmy O8UNCEHUs
Bonpocsl
v Yro Takoe cucrema orcyera?
v' TlpuBeaure MpUMEP TOTO, YTO MEXAHUYECKOE JBMKEHUE OTHOCUTENBHO.
v’ 3anuiure KIacCUYECKUi 3aKOH CJI0KEHUS CKOPOCTEH.
v B ueMm 3akiarouarorcs npeodpazosanus [anuies.
3agaum Ui pelieHusi B ayINTOPUM

1. [To peke mubiBeT mioT. Psamom ¢ HuM 1wioBen. Ha uro moTtpeOyercst moBiy OobIie
BpeMeHH: 4yToObl 00orHaTh mIOT Ha 100 M wim xe oTcTaTh OT mwioTa HAa 100 M? CkopocTh MIIOBIIA
OTHOCHUTEJILHO BOJIbl OJINHAKOBA B 000X CITydasx.

2. Karep mibiBeT mo peke NMpOTUB TEYEHHS C TOCTOSTHHOW CKOPOCTHIO U, MPOTUTBIBAS MO/
MOCTOM, TepsieT cracaTeslbHbId Kpyr. Uepes Bpems t nponaxka Obuta oOHapyxkena. Kartep moBepHyn
Ha3aJl ¥ HArOHsICT KPYyT Ha PAcCTOSIHUM S HIDKE MocTa. HallTk CKOpoCTh TeueHUsI.

3. Mupuna pexu 100 m. Ha uro morpeOyercss Oosbllle BpEeMEHM: MPOIUIBITH BHHU3 IO
teueHnto 100 M 1 BepHYThCA 0OpaTHO WM K€ TIEPEIUIBITh PEKY Tyla W 0O0paTHO MEPHEHINKYISIPHO
6eperam? CKOpOCTh IJIOBIIA OTHOCUTEIHHO BOJIbI 0,8 M/c, a ckopocTh TedeHus 0,5 m/c.

4, JIBa aBTOMOOWJISI, BEIEXAB OJTHOBPEMEHHO M3 OJHOTO MYHKTA, IBYKYTCS TMPSIMOJIUHEHHO
B 0JIHOM HAIIPABICHAN. 3aBHCHMOCTb IPOIACHHOTO MMH IIyTH 3a[aeTcs ypaBHEeHUsIME: S = At + Bt? u
S, = Ct + Dt +Ft%, Onpenenutb OTHOCUTEIBHYIO CKOpPOCTh aBTOMOOMIiieH. PaccTosHue mexny
nyHktamMmu A u B paBHo 80 km. U3 nmyHkTa A B yHKT B BBIE3)Ka€T MOTOLUMKIUCT CO CKOPOCThIO 50
km/4. OTHOBpEMEHHO M3 MyHKTa B BBI€3KaeT B TOM e HAMpPaBJICHHH aBTOMOOMIb CO CKOPOCThIO 30
km/4. Korja v Ha KakOM pacCTOSTHUM OT MMyHKTa A MOTOLMKIIMCT HArOHUT aBTOMOOWIIb.

5. C kako¥ CKOPOCTBIO M MO KaKOMY KypCY JOJDKEH JIETeTh caMOJIeT, YToObI 3a 2 Jaca
npojereTs Ha cesep 300 KM, eciid BO BpeMs IOJIETa AyeT CEBEpO-3anagHblii Berep mox yriom 30° K
MEpHUIUaHy CO CKOPOCThIO 27 KM/4?

3agayuu A1 caMOCTOSITEILHOIO PellleHUsl

1. [IpomnbiBasi moJx MOCTOM MPOTHUB TeueHus, rpeden morepsur nuisimy. OOHapyKuB
npornaxy depe3 10 MUH, OH MOBEpHYN Ha3aid, rpeds Mo TEYeHHIO, MOoJ00pan muisiny B 1 KM HIDKe
MocTa. OmnpenenuTh CKOPOCTh TeUeHUs peku (mpeamnojiaraercs, 4yTo rpeder; rpederT OIMHAKOBO
WHTEHCHBHO).

2. [Taccaxxup anexkTpomoes3na, IBIXKYLIETOCS €O CKOPOCThIO 15 wm/c, 3aMerTui, dTO
BCTpeuHbI noe3n mmHod 210 M mpomen Mumo Hero 3a 6 ¢. Onpenenutrb CKOPOCTb BCTPEYHOIO
noesza.

3. ABTOKOJIOHHA JUTMHON 2 KM JBUKETCS CO CKOpPOCThIO 40 xm/y. MOTOLUMKIUCT BbIEXal
13 XBOCTa KOJIOHHBI CO CKOPOCTBIO 6() kM/u. 3a Kakoe BpeMsi OH JOCTUTHET T'OJIOBHOM MalIuHb1?
4. Jlomounuk, meperibiBasg peky mupuHoid 400 M, Bce Bpems HampaBiseT JOJKY MOJ

yriom 30° k Oepery. OnpenenuTb CKOPOCTh JIOJKH OTHOCUTEIBHO BOJIbI, €CIIH CKOPOCTh TEUEHHs PEKH
1,1 mM/c, a 701Ky CHECJIO HUKE IO TeUEHMIO Ha paccTosiHue 30 M.

S. IIpu HEMOABM>KHOM ICKAIaTOPE METPOIIOJIMTEHA NIaccaxxup nogaumaercd 3a 120 ¢, a mo
JBUKYIIEMYCSl 3CKaJIaTOPy HpPH TOM K€ CKOPOCTH OTHOCUTENBHO cTyneHek 3a 30 c. Onpenenuts
BpeMs NOIbEMA N1ACCAXKUPA, HETIOABIKHO CTOSIIETO Ha JBMKYIIEMCS 3CKAJIaTOPE.

3anamue No 3
Tema: Kunematuka (npooondcenue). Kunemamuxa npamoruneiHo20 08UdNCenus
Bonpocel
v' Yro Takoe BeKTOp mnepemerieHusi? Bcerga nm MOMAyns BEKTOpa TEPEMEICHHUSI COBIATAeT C
IIPONJICHHBIM IIyTEM ?
v Y10 Takoe paBHOMEPHOE JBUXKeHUE? 3aMUIINTE 3aKOH STOTO IBIKEHHUS.
v' HapucyiiTe rpaguKku NPOEKIUi CKOPOCTH U MEPEMEIIEHUS ISl PABHOMEPHOTO [IBHIKEHUSL.



v Kakoe JBHKEHUE HA3BIBACTCS PABHOIIEPEMEHHBIM? 3alUIIIUTE 3aKOH 3TOTO JIBHKEHUE.
v Hapucyiite rpadKy IPOEKIMIA CKOPOCTH M IIEPEMENIEHHUS U1 PABHOIIEPEMEHHOIO JIBHYKEHUS.
3ajauu 119 pelieHUs B ayANTOPUM

1. Msu OpoiieH BepTHKaiIbHO BBepx. Ha BbicoTe h OH moOBIBa) ABaXIbl C MHTEPBAIOM
BpeMeHH At. OnpeenuTb HadajlbHYI0 CKOPOCTh OpOCaHus Ms4a.

2. Temo mamaer ¢ BBICOTBI | KM C HyJIeBOW HayalbHOW cKopocThio.  [IpeHeOperas
CONPOTHUBIIEHUEM BO3/yXa, OINpPEAEIUTb, KaKO€ BpeMs IOHAJOOUTCS Teny Uil HPOXOXKICHHS
nociegHux 10 M myTH.

3. Teno nmamano ¢ HEKOTOPO# BHICOTHI U nocienHue 196 m mponwio 3a 4 ¢. CKOIBKO BpEMEHU U
C KaKOM BBICOTHI I1aJ1aJ10 TEJIO.

4. Teno Opocuin ¢ TOBEPXHOCTH 3e€MJIM TOJ YTIIOM ¢ K TOPH30HTY C Ha4aJlbHOW CKOPOCTBIO
V. [IpeneOperast COMpOTUBIEHUEM BO3JlyXa HAWTHU: a) BpeMs JIBUKEHHUS; 0) MaKCHUMAIBbHYIO BBICOTY
noabEMa U TOPU3OHTAIBHYIO JANBHOCTH mnosieta. [lpyu kakoMm 3HaueHuW yria OpocaHMsi OHU OyayT
paBHBI? T) ypaBHeHHE Tpaekropuu Y(X), Tae Y U X mepeMelieHne Tejaa M0 BEPTHKAIH U TOPU30HTAIH
COOTBETCTBEHHO; 1) paJlyChl KpUBU3HBI Hayaa U BEPILIUHbI TPACKTOPHUH.

5. C Oamnu BbicoTONH 30 M B rOpHU30HTAJILHOM HalpaBlIeHUU OpOILEHO TEJNO C HayallbHOU
ckopocThio 10 m/c. Onpenenutsb: a) ypaBHEHHE TPAEeKTOPUU Tena y(X); 0) CKOpOCTh Tela B MOMEHT
MaJeHNsl Ha 3eMJII0; B) YIroJl, KOTOPbIN 00pa3yeT 3Ta CKOPOCTh C TOPU30HTOM B TOUKE €r0 MaJCHHUS.

3agayuu A1 caMOCTOSITEILHOIO pellieHust

1. Teno magaet ¢ BeicoThl 2000 M, 3a kakoe BpeMs OHO TipoitieT nocnenunue 100 m?

2. Teno OpomieHO BEpTHKAIBHO BBEpX co ckopocthio 30 m/c. Ha kakoil BeICOTE M dUepes,
CKOJIBKO BPEMEHHU CKOPOCTh Tena (1o MOJyni0) OyleT B TpU pa3a MEHbINE, YeM B Hayaje mojbema?
Onpenenutb CKOPOCTh Msida yepes 4 ¢, eciiv OH OpolIeH BEpTUKaIbHO BHU3 CO CKOPOCThIO 5 M/C.

3. OmHO Teno OpomIeHO BEPTUKAIBHO BEPX C HAYAIBHOW CKOPOCTBIO, Vo JPYroe MajaeT ¢
BBICOTHI N ¢ HaYaIbHOM CKOPOCTHIO, paHOU HY/r0. HaliTH 3aBUCHMOCTh PacCTOSIHUS MEXKY TE€TaMU OT
BpEMEHH, €CIIM U3BECTHO, YTO Tejla HayaJlu JBUKEHHUE OJTHOBPEMEHHO.

4. C BbICOTHI h Hajl MOBEPXHOCTHIO 3eMJIH OPOIICHO TEJIO MO/ HEKOTOPHIM YIJIOM K TOPHU30HTY
CO CKOPOCTBIO V,. C KakoW CKOPOCTHIO TEJIO YIaJIeT Ha 3eMJII0?

5. Kak u3menurcs BpeMs W JaNbHOCTH MOJETa Tela, OPOIIEHHOIO TOPU30HTAJILHO, IMPHU
YBEJIMUYEHUH BBICOTHI MTOIbeMa B UeThIpe paza? CKopocTh OpocaHus P 3TOM HE U3MEHUIIACh.

3anamue Ne 4
Tema: Kunemartuka (npogomkenue). Kunemamuka 08usiceHus no OKpyscHocmu
Bonpocsl
UTto Ha3bIBAIOT YIJIOBBIM IepeMenieHneM? EquHuibl uaMepeHus..
UTo Ha3BIBAIOT YIJIOBOW CKOPOCTHIO? ENMHUIIBI UBMEPEHUS.
UTto Ha3bIBAIOT YIIIOBBIM ycKOopeHueM? ENUHULIBI H3MepeHusl.
B uém cocTout ocHOBHAs 33a/1aua MEXaHUKH B CITy4ae JBMKEHUS MO OKPYKHOCTU?
UTo Takoe TaHT€HIIMAIBFHOE YCKOPEHHE, HOPMAIbHOE YCKOPEHHE MOTHOE YyCKOpeHue?
KakoBa cBs13p MeX 1y TUHEHHBIMU U YTTIOBBIMH KUHEMATUYECKUMU BEIUYUHAMU?
Kakoii BuJ1 IMEIOT 3aKOHBI PABHOMEPHOTO U PABHOIIEPEMEHHOTO ABM)KCHHUS 110 OKPYKHOCTH?
3anauu s pellleHUsi B AayTUTOPUH

1. Komneco, Bpamasick paBHOYCKOPEHHO, JIOCTUIIIO YrioBod ckopoctu 20 paxa/c uepe3 10
000pOTOB Mociie Havyasa JABWKeHUs. UeMy paBHO yIriioBoe yCKOpeHHe Kojeca?

2.  Jluck paguycoM 10 cM Bpamaercs Tak, YTO 3aBUCUMOCTb YIjla IOBOPOTa pajuyca AUCKA OT

ANENENENENENEN

BpEMEHH 3ajaeTcsl ypaBHeHneMm: @ = 3+ 1+ t2 + t3. Onpenenuth Ui Touek Ha 00oAe TUCKaA K
KOHILy BTOPOW CEKYHJbI MOCJe Hayala JBMKEHHS: a) TAaHT€HIMaIbHOE YCKOpeHHe; 0) HopMalibHOE
YCKOPEHHE; C) MOJHOE YCKOPEHHUE.

3. Juck pammycom 10 cMm Bpamiaercss Tak, YTO 3aBHUCUMOCTh JIMHEHHOW CKOPOCTH TOYEK,

nexamux Ha o0oje Koleca, OT BpeMeHH 3anaercs ypasnenwem V =0,3t + 0,1'[2. Onpenenutsb

MOMCHT BpPpCMCHHU, JJII KOTOPOT'O BEKTOP IMOJIHOI'O YCKOPCHUSA o6pa3yeT C paanyCoM KoJieca yroJj 4°,
4, MaTepI/IaHLHaH TOYKa HAYMHACT [ABUTATHCA II0 OKPYXHOCTH paJuyCoOM 12,5 cM C
MOCTOSIHHBIM TAHTCHIUAJILHBIM YCKOPCHHUEM 0,5 cM/ C2. OHpeI[eHI/ITLZ a) MOMCHT BpPEMCHHU, IIpU



KOTOPOM BEKTOp YCKOPEHHs 00pa3zyeT ¢ BEKTOP CKOPOCTH yroi 450; 0) ImyTh, IPOMIECHHBIN TEIOM 3a
3TO BpeMs.
5. Jluck BpamaeTcsi BOKpYT HEMOABMKHON OCH TaK, YTO 3aBUCUMOCTD yIrjla IIOBOPOTa JUCKA OT

2 .
BpeMeHu omuchiBactcst ypasuenuem @ =0,51°. Onpenenuts Kk KOHIy BTOPO CEKyHIBI MOCTE

Hayaja JBWKCHHS: a) YIJIOBYIO CKOPOCTb JAWCKa; 0) YIJIOBO€ YCKOpPEHHME IHMCKa; C) Ui TOYKH,
Haxojsencs Ha paccTossHUM 80 CM OT OCH BpallleHUs, TAHTCHIMAJIBLHOE YCKOPEHHE, HOpMaJbHOE
YCKOPEHHE U TI0JTHOE YCKOPEHHUE.
3aayuu 119 CAaMOCTOSITEILHOIO PelieHus
1. Koneco Bpamaercs ¢ MOCTOSIHHBIM YTJIOBBIM YCKOpPEHUEM 2 ¢ UYepes 0,5 ¢ nmocie Havana
JBUKEHUS TIOJTHOE YCKOPEHHE KoJsieca paBHo 13,3 M/c?. Uemy paBeH paauyc kojeca?
2.  Juck pagmycom 10 cM Bpamaercst Tak, YTO 3aBUCHUMOCTD YTJia TIOBOPOTa pajuyca JAUCKa OT

C0=2 3
BpeMeHHU 3anaercsi ypasHenneM: @ = 2 + 41~ . Onpenenuts mis Todek Ha 0607€ KOJEca JHMCKA

HOpPMAJIbHOE W TAHTEHIMAIbHOE YCKOPEHHSI B MOMEHT BpEMEHH 2 CEKyHJbl OT Hayaja JIBUKCHHS, a
TaKXKe yroJj HoBOPOTa, P KOTOPOM TOJTHOE YCKOPEHHUE COCTABISIET C PaMyCOM JUCKa yroi 45°.
3. Jluck Bpammaercsi BOKpYT HEMOIBM)KHOM OCH TaK, 4YTO 3aBUCHMOCTbH yTIjla IIOBOPOTA JIMCKA OT

2 .
BpeMenu onuchiBaercs ypasHennem @ =0,51°. Onpenenuts k KOHIy BTOpPOW CEKYHIBI MOCTE

Havaja ABWKEHHUS TIO0JIHOE YCKOPEHHE TOUKHA Ha 0001 M1UCKa, €CIU JTMHEWHAs] CKOPOCTh dTOM TOYKHU
B oToT MoMeHT 0,4 M/C.

4., Touka JBWKETCA IO OKPYXKHOCTH pPaanycoM 15 CM ¢ TMOCTOSHHBIM TaHTEHIIMATBLHBIM
yckopenueM. K koHITy yeTBepTOTO 000pOTa MOCie Hadajga ABMIKEHUS JTMHEWHAss CKOPOCTh TOYKH 15
cMm/c. OnpenenuTh HOpMaIbHOE YCKOPEHUE TOUKH uepe3 16 ceKyH I Tociie Havasa IBIKCHHUS.

5. Ban naumnaer Bpamatrbcs u 3a mepBeie 10 cexyHm comepmraer 50 oGoporoB. Cuuras
BpalllcHUE BaJla PAaBHOYCKOPEHHBIM, OIPEACIIUTh YIJIOBOE YCKOPEHHE M KOHEYHYIO YIVIOBYIO
CKOpOCTb.

3anamue Ne 5
Tema: JuHaMuka. /[unamuxa mamepuaibHol mouku
Bonpocsl
Cdopmynupyiite nepBsiii 3akoH HproToHA.
Kaxkue cucremsl oTcuera Ha3blBatOT HHEpLUHAIbHBIMU? [IpuBeuTE IPUMEPBI TAKUX CUCTEM.
Uto Takoe uHepTHOCTH Tena? Kakas ¢uzudeckas BeIUUnHA SIBIISICTCS MEPON MHEPITHU?
[Touemy Teso, mperocTaBIeHHOE caMoMy ceOe, He COXpaHsIeT CKOPOCTh CKOJIb YTOJHO JOIT0?
Kaxo#t cmpicit nMeeT noHsATHE CUibl? B Kakux eInHHUIIAX OHA U3MepsAeTcs?
B ueM cocTOUT NpUHLMIT HE3aBUCUMOCTHU JEHCTBUS CUIT?
B dem 3akmrouaercs npuHLIMN Cynieprno3uuuu cui? Jlaite onpeaeseHe paBHOACHCTBYIOIIEH CHJL.
Cdhopmynupyiite BTOpoil 3akoH HploToHa: a) B o0meM Buzae, 0) B ciydyae ABMXKEHUS Tela
MOCTOSIHHOM Macchl. YTO Ha3bIBAIOT YPABHEHUEM JIBUIKCHUS?
Chopmynupyiite Tperuit 3akoH HproTona. [IpuBenuTe mpumepbl MPOSIBICHUS 3TOTO 3aKOHA B
OKpYKaroLIEH IeUCTBUTEIBHOCTH.
3agaum IS pelieHUs B ayINTOPUH

1. Temno maccoifi 2 Kr majgaeT BEPTUKAIbHO C YCKOPEHHEM 5 m/c?. Ompenenutsb cuILy
CONPOTHUBIICHUS MIPHU ABUKEHUH 3TOTO TENa.

2.  Ilpu nBwxkenuu Tena maccoii 0,1 Kr ero KoopJuHaTa MEHSIETCS B 3aBUCUMOCTH OT BPEMEHU
creayromuM odpazom: X = 15> + 2t. Haiitu CUILY, IEUCTBYIOIYIO HA TEIIO.

3. [Mapux Mmaccoit 500 r, MOABENMICHHBI Ha HUTH AJIMHOW 1 M, coBepmiaeT kojeOaHUs B
BEPTUKATBHOM IUIOCKOCTH. HalTh cuimy HaTshkeHUsT HUTH B MOMEHT, KOTJa OHa oOpasyeT ¢
BEPTUKAJIBIO YTrOJI 60°. CkopocTsb 1mapuka B 3TOT MOMeHT 1,5 M/c.

4.  Bo3gywmHslii map ¢ rpy3oM obuieit maccoit 2200 Kr BUCUT HETOJIBUKHO Ha ONpPEeICHHON
BbICOTE Haj 3emuieil. Ot mapa otaensercs rpy3 maccoil 200kr. OnpenenuTs YCKOpPEHHe, ¢ KOTOPbIM
HayHeT JABUTaThCS 1Iap.
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3ajaum A/ CaMOCTOSITEIbHOI0 PellIeHN s

. " 2 3
1. Temno maccoit 2 Kr ABWXKETCS NPSIMOJHMHEHHO MO 3akoHy X = 8- 6t + 2t° — 0,4t
Ornpenenutsb cuily, JEHCTBYIOLIYIO HA TEJIO B KOHIIE MEPBOM CEKYHbI TBUKEHUS.
2. Temo maccoil m JABWXKETCS TaK, YTO 3aBHCHUMOCTh MPONICHHOTO IyTH OT BPEMEHHU

OTUCBIBAETCS ypaBHEHUEM S = A cos wt, TJiIe A U ®- MOCTOSTHHBIE. 3auCcaTh 3aKOH U3MEHEHUS CHJIbI
OT BPEMEHH.

3.  Kakywo cuny F Hamo mpuinoXute K BaroHy, CTOSIIIEMY Ha pPeIbCcax, YTOOBI BaroH CTajl
IBUratbcsi paBHoyckopeHo u 3a Bpemst 30,0 ¢ npomwen myts 11,0 M? Macca Barona 16,0 T. Bo Bpems
JBMKEHUS HA BaroH JAEHCTBYeT cuiia TpeHus Fnp, paBHasg 0,005 neiicTByroleil HA HETO CUIIbI TSKECTH
mg.

4.  ABtoMoOmibs mMaccoi 1020 kxr, mBHUTasiCh paBHO3aMEUICHHO, OocTaHaBimBaercs depes 5,00
¢, npoiinsg nyth 25,0 M. HaliT HayaJilbHYI0 CKOPOCTH aBTOMOOWJISL M CUITy TOPMOKEHUS.

3anamue Ne 6
Tema: lunamuka(npooonsxicenue). Junamuxa mamepuaibHoOu mouxu
Bonpocsl
Kak onpenenuts cuity TpeHUsI TOKOSI?
UYemy paBHa cuiia TPEHUS CKOJIBKEHUS?
Ot uero 3aBUCHUT KO3 (UIUEHT TpeHus?
Uemy paBHa MakCUMasbHasl CHJIA TPEHUSI IOKOS?
Cdhopmynupyiite 3akon BecemupHnoro tsrorenus. Kak onpenensercs rpaBUTallMOHHASI TOCTOSIHHAS
1 KaKoB ee (Pu3NYecKuil CMbICH?
Uemy paBeH Bec Tena?
Cdopmynupyiite 3akoH ['yka.
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3agaum IS pelieHusi B ayIUTOPUH

1. Teno maccoii 1,0 Xr JeXAT Ha TOPU3OHTATBHOW MoBepxHOCTH. Koadduuuent tpenus 0,1.
Ha teno nelictByer ropusoHTanbHas cwia F. Onpenenuts cuiny TpeHus s AByX ciaydaes: a) F = 0,50
H; 6) F =2,0 H. M306pa3uth rpadgudecku, Kak H3MEHSIETCS CHUJla TPSHHsI TIPU U3MEHEHUH CUJlbl F.

2. Teno maccoii 20 kr TssHYT ¢ cunoit 120 H mo ropuzonTansHoi nmoBepxHoctu. Ecnu ata cuna
npuTokeHa mof yriaoM 60° K TOpH3OHTY, TO TENO ABIKETCS paBHOMEpHO. C KaKMM YCKOPEHHEM
Oy/IeT ABHTaThCS TENO, ECIN Ty K€ CHITY TIPUIOKHTE Mo yrioM 30° K Topr3oHTY?

3. C KakuM MaKCHUMAaJIbHBIM YCKOPEHHEM MOXHO MOJHUMAaTh C IMOMOIIBIO BEPEBKU TEIO
Maccoit 200 Kr, eciii BepeBKa BbIACPKUBAET HEMOABUKHBIN Tpy3 Maccoi 240 Kr.

4., Ha aBToMoOmib» Maccoid 1 T BO Bpemsl JBW)KCHHS JIEWCTBYeT cuiia TpeHus, paBHas 0,1
JefcTByIONIEe Ha HETro Cuilbl TsKecTH. KakoBa JomkHa ObITh CUJjla TSATH, pa3BUBaeMasi aBTOMOOUIIEM,
4TOOBI ABTOMOOHIIb ABUTANICS: a) PABHOMEPHO; 0) C yCKOpeHHeM 2 M/c?

3agauu A1 caMOCTOSITEILHOIO pellieHust

1. KakoBa HauanmpHasi CKOPOCTh IIaiObl, MYIIEHHONW MO TOBEPXHOCTH JbJa, €CIH OHa
octaHoBmiach uepes 40 ¢? Koapdurnment tpenus maitdor o aex 0,05.

2. Yenosek Maccoit 60 kr Haxomutcs B judre. OnpeaenuTs BeC YelOBEKa B CIEAYIOUIUX
ciydasx: a) TudT moJIHUMAETCs] PaBHOYCKOPEHHO; 0) MU(T MOJIHUMAETCS] paBHO3AMEAJICHHO; B) JU(T
OIYCKaeTCs PAaBHOYCKOPEHO; T) NUQT OIyCKaeTcs paBHO3aMENJICHHO; 1) JU(PT ABHXKETCA C
MTOCTOSIHHOM CKOPOCTBIO.

3. BaroH TopMO3HUTCS, U €r0 CKOPOCTh 3a BpeMs 3,3 ¢ paBHOMEpPHO yYMeHbInaercs oT 47,5 km/4
1o 30 km/4. Kakum nomxeH ObITh MpeaenbHbIi KOdhGUIIMEHT TPEeHUSI MEXAy YeMOJAaHOM U TOJIKOM,
9TOOBI YEMOJIAH MPU TOPMOKEHUH HaYall CKOJIb3UTH TIO TOJIKe?

4. TpamBaii, Tporasch ¢ MecTa, ABHKeTcs ¢ yckoperueM 0,5 m/c’. Uepes 12 ¢ mocie Hauama
JIBUKEHHS MOTOpP BBIKIIIOYAeTCS M TpaMBall JBUKETCS JI0 OCTAaHOBKM paBHO3aMEAJICHHO.
Kosddunment tperus Ha Bcem mytu 0,01. HaliTh HamGoOnbIIyr0o CKOPOCTh U BpeMsl JIBHXKEHUS
TpamBasi. KakoBo ero yckopeHue npu paBHO3aMeasieHHOM JBibKeHnH? Kakoe paccrosiHue mpoiiner
TpaMmBail 3a BpeMsl TBUKCHHUSI?




3anamue Ne |
Tema: Imnamuka(npooondicenue). [leudicenue césa3annblx me, HAKIOHHAS NIOCKOCHb
3anaum IS penieHUs1 B AyIUTOPUH

1. Ha rmaakoi ropu30HTAJIBHON MMOBEPXHOCTH ABIKYTCS J1Ba Teja MaccaMu M u m (M > m),
CBsI3aHHbIE HEpaCTSLKUMOM HUThI0. K TenaM mpuiioeHbsl IPOTUBOIOJIOKHO HANpPAaBICHHbBIE CUJIBL K
tery maccoil M cuna F, a x Temy maccoit m cuna f (f > F). Onpenenuts HaTspkeHHe HUTH. TpeHuem
peHeopeyb.

2. JlBa Tena, CBA3aHHBIC HUTHIO, BMKYTCS TI0 TJIAAKOMY FOPU30HTAIBHOMY cToity. Korna cuna
100 H 6puta mpuioxeHa K MpaBoMy Tely, Cuiia HaTsokeHust HUTH Obuta paBHa 30 H. Kaxosa Oyner
CHJIa HATSKEHUSI HUTH, €CIIU IPUJIOKUTH TaKYIO )K€ CUITy K JIEBOMY Tely?

3. Ha aBromoOmip Maccoid 1 T BO BpeMsi IBWXKEHHs JeHCTByeT cuia TpeHus, paBHas 0,1
NEHCTBYIOIIEH HA HEE CHIIbI TshKeCcTU. Halitu cuity Tsru, pa3BUBaEMyr0 MOTOPOM aBTOMOOWIISI, €CIIU
aBTOMOOMJIb IBUKETCS C YCKOPEHHEM Im/c® B ropy € YKJIOHOM | M Ha Kaxzpble 25 M MyTH.

4. Tero IEKAT HA HAKIOHHOI TLIOCKOCTH, 06pasyromeii ¢ ropusorToM yrox 45°. TTpu kakoM
npeAeTbHOM KOd(pPUIMeHTe TpeHUs TEeI0 HAaYyHEeT CKOJIb3UTh MO HAKIOHHOH miockocTtu? C Kakum
YCKOpPEHUEM OYIET CKOJIb3UTh TEJIO MO TUIOCKOCTH, eciu KoddduimeHnt tpenust Oyner pasen 0,037
Kakoe Bpemst morpeOyercss Teny [uisi mpoxoxzaeHus npu 3tux yciaoBusx 100 m myru? Kakyro
CKOPOCTh Oy/IeT UMETh TEJIO B KOHILIE TyTH?

5. Teno, xoTopoMy cooOrieHa HauyaidbHasi CKOPOCThb, MapajulebHasi HAaKJIOHHOW IIOCKOCTH,
MOJAHUMAETCS TI0 HAKJIOHHOM IJIOCKOCTH, a 3aTeM OITycKaeTcs. B kakowm ciydae: mpu noJbeMe WM Mpu
CIIyCKe BpeMs JIBIKEHHS Tejla OoJIbllle, €Clii OHO BEPHYJIOCH B MEpBOHAvYaNbHOE NoJoxkeHue? byner
JIM KOHEYHasi CKOPOCTh MpH CIYCKE paBHA HaualbHOU ckopoctu npu noaseme? Koadduuuent tpenus
MEKTy TEIOM M HAKIOHHOH miockocthio 0,20. Yrom HakmomHa miockoctn 45°,

3agauu 11 caMOCTOSITEILHOIO pPellleHust

1. Ha crone nexar nBa Opycka, cBsa3aHHbIe HUTHI0. Ha Opycok Maccoit m; = 4 Kr aeiCTBYeT
cua 20 H mox yrinom 30° x ropusonty. Macca Broporo 6pycka my= 2 kr, KO3(QHIHEHT TPeHHs
opyckoB o cron 0,1. Omnpenenure yckopeHue, ¢ KOTOPBIM ABMXKYTCS TeNla, a TAK)Ke CHITY HATSXKEHUs
HUTH.

2. Teno CKOIB3UT PABHOMEPHO MO HAKJIOHHOW IJIOCKOCTH C YIJIOM HakKJIOHa 45°. Onpenenuthb
KO3(PUITMEHT TPEHUS Tella O TUIOCKOCTb.

3. Temo maccoii m cockanb3bIBaeT C TPEHHEM C HAKJIOHHOM IJIOCKOCTH. YTOJl HakJIoOHa
IJIOCKOCTH o ,ee JuihHA |, koaddunuenT Tpenus p . HauanbHasi ckopocTh Tena paBHa Hymo. Haiitu
BpeMsI CITyCKa Tejla ¢ HAaKJIOHHOM MIIOCKOCTH.

4. 3a xakoe BpeMsl TEeJI0 MacCOil m COCKOJIb3HET C HAKJIOHHOM IMJIOCKOCTH BBICOTOH h U yrimom
HaKJIOHA [3, €CJIM N0 HAKJIIOHHOM IIOCKOCTH C YIJIOM HAKJIOHA OL OHO JIBHXKETCS] paBHOMEPHO.

3anamue Ne 8
Tema: Imnamuka (mpofonkeHue). Mmunynvc. 3aKoH coxpanenus umnyibca
Bonpocsl
Jlaiite onpeneneHne UMIyIbca MaTePUATbHON TOUKH.
Jlaiite onpeneneHne MEXaHU4eCKOM CUCTEMBI.
Kaxue cuibl Ha3piBatoTCa BHyTpeHHUMU? BHeHUMM?
Kakyto cucremy Ha3bIBalOT 3aMKHYTOM?
UYeMy paBeH UMITYJIbC MEXAHUYECKON CUCTEMBI?
IIpu kakux yCIOBHSX UMITYJIBC MEXaHUUECKON CUCTEMBI COXPaHsAETCs?
3anaum I penieHust B Ay IUTOPUH
1.CHapsn maccoit 100 kr, JeTAIMi TOPU30OHTANBHO BIOJb SKEJIE3HOAOPOKHOTO MYTH CO
ckopocthio 500M/c, momagaeT B BaroH ¢ MECKOM M 3acTpeBaeT B HeM. Kakyio CKOpOCTb MOJIydHT
BaroH, €CiM OH JBUTAJICA CO CKOPOCTbIO 36 KM/4 B HaIpaBlI€HUH, MPOTHBOIMOJIOXKHOM IBHKEHHIO
cHapsiaa?
2.0npenenuTh BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTH IlIapa, ABHXKYIIETOCS CO CKOPOCTBIO V,
IIPU €ro COyJapeHHH € MOKOAIIMMCS IIapoM, Macca KOTOPOro B N pa3 OGoJbllle MAacChl HAJIETAIOIIEro
mrapa. ¥Yaap c4MTaTh HEHTPAIbHBIM U a0COJIIOTHO YIPYTUM.

ANENENENENEN




3.Jloka cTOUT HEMOABMIKHO B CTOSTUEH Boje. UenoBek, HaXOASIIUNCS B JIOJKE, TIEPEXOTUT C
Hoca Ha kopMmy. Ha kakoe paccTosiHie nepeMecTUTCs JI0/IKa, €ClIM Macca yenoBeka 60 Kr, macca J0Ku
120 kr, qymna noaku 3 M? ConpoTHBIICHHEM BOJIbI TPEHEOPEUb.

4.Ha xarepe, maccoit 4,5 T, HaXOAUTCS BOJOMET, BBIOPACKIBAIOIINI CO CKOPOCTBIO 6 M/C
OTHOCHTEIIFHO KaTepa Ha3zal 25 Kr BOJbI eXeceKyHJHO. lIpeHeOperast COMPOTUBICHUEM JIBUKECHUIO
Karepa, ONPEAENIUTh CKOpPOCTh KaTepa uepe3 3 MMHYTHl II0CJIE€ Hayaja JBUIKEHHUS U TNPEIEIIbHO
BO3MOXHYIO CKOPOCTb Karepa.

5.3eHUTHBIN CHapsJ pa3opBajcs B BEPXHEW TOUKe TpaekTopuu Ha BbicoTe H, Ha Tpu ockosika.
[TepBrIit OCKOJIOK Maccoit 9 Kr umen ckopocTh 60 M/C, HapPaBIEHHYIO BEPTHKAIIBHO BBEPX, CKOPOCTh
BTOpOro paBHa 40 M/C W HampaBlieHa TOPU3OHTAIBHO, a Macca ero paBHa 18 kr. Macca TpeThero
ockoJika 4,5 xr. OnpenenuTs BEIMYUHY U HAlIPaBICHUE CKOPOCTU MEHBILIETO OCKOJIKA.

3anaum U1 cCaMOCTOATEIbHOI0 PelieHUs

1. Ilyns wmaccoi Sr, nersmas TOPU3OHTAIBHO, TMOMAJaeT B OPYCOK, YCTAHOBJIGHHBIM Ha
MOABIKHOM Tenexke. Macca Opycka ¢ tenexkoid 495 r. Korma myns momagaer B TENEXKy U
3acTpeBaeT B HEl, cuctema nproodperaet ckopocts 0,8 M/c. OnpeaenuTs HaualbHYIO CKOPOCTh Y.

2. JlBa mapa maccaMu My = 1 KT ¥ My = 2 KT ABMXKYTCS MMOCTYNATEIBHO BJIOJb TOPH30HTAIILHON
psIMOM B 0JTHOM HarpaieHuu. CkopocTu mapoB 10 yaapa Vi = 7,0 m/c u Vo = 1,0 m/c. Onpenenuts
CKOPOCTH ILIapOB Mociie abCOIIOTHO YIPYTOro yaapa.

3. Manpumk, OeryIuii Co CKOPOCThIO 4 M/C, IOTOHSET TEIICKKY, IBIKYIIYIO CO CKOPOCTHIO 3
M/C M BCKakuBaeT Ha Hee. Macca manpunka 50 kr, Tenexxku — 80 kr. Halitu ckopocTh TenexKu B TOT
MOMEHT, KOT'/Ia Ha HE€ BCKOYMII MaJIbUHK.

4. CHapsja, 3anylleHHbI BepTUKaIbHO BBEPX, Pa3phIBACTCS B BEpXHEH TOUKE MOJbEMa HA JBa
OJINHAKOBBIX OCKOJKa. OJIMH U3 KOTOPBIX JIETUT BBEPX, a ApYyroil - BHU3. C Kakoi CKOPOCTHIO ymaJieT
Ha 3eMJII0 BTOPOM OCKOJIOK, €CJIM NIEPBHIN Ma/laeT Ha Hee CO CKOPOCTHIO V.

5. CHapsn, BbUIETEBUINI U3 OPYIUSl CO CKOPOCTH Vo, pa3phIBaeTcs HA JIBa OJAMHAKOBBIX OCKOJIKA
B BEpXHEH TOYKE TpaeKTOopuu Ha paccrossHuu L (mo ropmsonTtanu). OAuH W3 OCKOJIKOB TOJIETET B
oOpaTHOM HampaBJICHWHM CO CKOPOCTBbIO JBIJKEHHUS CHapsaa 1o paspbiBa. I[IpeneOperas
COMPOTHBIIEHUEM BO3AYyXa, ONPEAEIUTh, HA KAKOM PACCTOSHUU (IO TOPU3OHTAIN) OT OPYAHs yHnaier
BTOpPOM OCKOJIOK.

3anamue Neo 9
Tema: JHeprusi. 3aKoH cOXpaHeHUsl JHePTUH. Paboma, MOWHOCMb, MEXAHUYECKAs IHePUsL
Bonpocsl
Uewmy paBHa paboTta cuiibl? B kKakux eIuHUIIaX OHa u3Mepsiercs?
UTo Ha3bIBAIOT MOIIHOCTHIO? B Kakux equHUIIaX U3MEPSIOT MOITHOCTD?
UYto Takoe MexaHU4ecKast SHEprus?
Cdhopmynupyiite 3aKOH U3MEHEHHS] MEXaHUUECKOI SHEPTUH.
Jlaiite onpeneneHne KWHETUIECKON YHEPTUU.
Jlaiite onpeneneHne NOTeHIUATbHON SHEPTUH
3anauu s pellleHUsi B AayIUTOPUH

1. Kakyro paboTy coBepiaeT 3eKTpoBo3 3a 10 MUHYT, epemeriias 1no roOpu30HTaILHOMY MyTH
cocras Maccoii 3 10° kr ¢ mocrosHHO CKOpOCThIO 72 kM/4, ecitit ko3¢ dunment tpenus 0,005?

2. AptoMoOuIB Maccoii 1,8 T crmyckaeTcsi ¢ TOphl MPU BBHIKIIOYEHHOM JBUTATENE C MOCTOSHHOM
CKOPOCTBIO 54 KM/4. YKJIOH JOPOTH COCTaBiseT 3° K ropu3oHTy. ONpenennThb, KakoBa JI0JKHA ObITh
MOIIIHOCTh JIBUTraTessi aBTOMOOMJIS,, YTOOBI OH CMOTI' NOJHUMAThCS Ha TAaKOHM ke MOJbEM C TOM ke
CKOPOCTBIO.

3. OmpenenuTs paboTy, COBEPLIAEMYIO IPU MOABEME Ipy3a MO HAKIOHHOHN MJIOCKOCTH C YIJIOM
Hakinona 30° k TOpU30HTY Ha paccrosHue 4 M, ecnu Macca rpy3a 500 kr, Bpems mogbema 2 ¢, a
koa¢purment Tpenus 0,06.

4. Tloes, OTXOIS OT CTAHIM, 33 5 MHHYT pa3BHBACT CKOPOCTh 64.8 km/4. Macca moesaa 6 10°
kr, ko3p¢pumument tpenus 0,004. OnpenenuTbs CpeIHIO MOIIHOCTh JIOKOMOTHBA 3a BpeMs
PaBHOYCKOPEHHOT'O JBH)KECHHUSL.

5. ABromamuHa Maccoil 1,8 T OBMIKETCS B TOpy, YKJIOH KOTOPOM COCTaBiseT 3 M Ha KaKIble
100 M mytu. Omnpenenuts paboTy, cOBepLIaeMyl0 ABHraTeleM aBTOMAIIMHBI HAa MYTH 5 KM, €ClH
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kodpduuueHT tpenus pasen 0,1 ¥ pa3BUBaeMyl0 JBHraTeleM MOUIHOCTb, €CIH M3BECTHO, YTO ITOT
yTh OBUT IPEOJIOJICH 38 5 MUHYT.
3ajgaum IS CAaMOCTOATEIbHOI0 PelIeHU S

1. AsrtomammnHa Maccoil 1,8 T ABMXKETCS B IOpY, YKJIIOH KOTOPOH COCTaBIs€T 3 M Ha KaKJIple
100 M mytu. Omnpenenuts paboTy, cOBEpLIaeMyIO ABHraTeleM aBTOMAIIMHBI HAa IYTH 5 KM, €CIH
kodpduuueHT tpenus pasen 0,1 u pa3BUBaeMylo JBHraTelIeM MOUIHOCTb, €CIH M3BECTHO, YTO ATOT
myTh OBLT IPEOJIOJICH 32 5 MUHYT.

2. ABTOMOOWIIb MaccoOii 2 T TPOTAETCSI C MECTA U €IET B TOPY, KOTOpasi MOJHUMAETCS Ha 2 M Ha
kaxasie 100 m mytu. IIpoiias 100 m, on nocturaer ckopoctu 32,4 km/4. Koadpdumment tpenus 0,05.
Onpenennutbs MOIIHOCTD, PAa3BUBAEMYIO IBUTATEIIEM.

3. Kakyro paboty coBepiaer 3mekTpoBo3 3a 10 MUHYT, IepeMenias 1o TOPU30HTATBHOMY ITYTH
cocras Maccoii 3 10° kr ¢ mocrosHHO CKOPOCTBIO 72 KM/4, eciu koddurueHT tperus 0,005?

4. AstomoOumib Maccoil 1,8 T ciryckaercst ¢ TOpbI P BBIKJIIFOUEHHOM JIBUraTelle C MOCTOSTHHOM
CKOPOCTBIO 54 kKM/4. YKIIOH JIOporu cocTasisier 3° K Topu3oHTy. OnpenenTh, KakoBa J0JKHA OBITh
MOIIIHOCTh JIBUraTelis aBTOMOOWIS, 4TOObl OH CMOI MOJHUMAThCsl Ha TaKOM K€ MOJAbEM C TOW ke
CKOPOCTBIO.

5. ABTOMOOWJIBL Maccoil 2 T TPOTaeTcs ¢ MecTa U €eT B ropy, KOTopasi MOJHUMAETCs Ha 2 M
Ha kaxasle 100 M mytu. Ilpoiing 100 M, on gocruraer ckopoctu 32,4 xm/4. Koapduument tpenus
0,05. OnpenenuTs MOIHOCTD, PA3BUBAEMYIO JIBUTATEIIEM.

Sanamue Ne 10

Tema: JHeprusi. 3aKoH coxpaHeHHsl IHePTrUH. Padboma, MOWHOCb, MeEXAHUYECKAsl dHEPeUs.

Bonpocsl
v" Yro Takoe MEXaHWYECKas SHEPIus?
v' YeMy paBHAa KHHETHYECKAs DHEPTHS P IPAMOIMHENHOM (MIH OCTYNATEIHLHOM) IBHKEHUH?
v Kax onpeennTs SHEPTHUIO B M0JI€ CHIIBI TSHKECTH 3€MIIH?
v Kax onpenennTsb SHEPTHIO CKATOM IIPY>KUHbL?
3agaum I pelieHUsl B ayINTOPUH

1. Teno maccoi 0,4 Xr CKOJB3UT ¢ HAKJIOHHOM IUIOCKOCTH BhIcOTOH 10 cM u mmmHON 1 M.
Koaddumment tpenus nHa Bcem mytu paBeH 0,04. OnpenenuTh KMHETHYECKYIO DHEPTHUIO Teila y
OCHOBAHMUSl HAKJIOHHOM IUIOCKOCTH W IIyTh, IPOWJEHHBIA TEJIOM HAa TOPU3OHTAIBHOM Y4YacTKE 0
OCTaHOBKH.

2.110 HAKJIOHHOM IUIOCKOCTH C yrjoM HakioHa 30° paBHOMEPHO CKOJIB3UT SLIMK C HECKOM
maccorr 10 kr co ckopocthto 1,0 m/c. Korma B smmk momamaer mynas maccod 10 T, jersmmas
TOPU30HTAIIBHO, SIIMK OCTaHABIUBAETCA. ONpeaenuTs CKOPOCTh ITyJIH.

3. HeOGoub1oe Te1o Maccoii M cocKaab3bIBaeT BHU3 MO HAKIIOHHOMY K00y, TepexoAsiieMy B
"mMepTByto neto" paaunyca R=0,2 m. C kakoit BEICOTHI h T0DKHO HauaTh CBOE JBMYKEHHE TEJI0, YTOOBI
HE 0TOPBAThCS OT XKenoOa B BepxHeil Touke netiu? TpeHueM npeHeOpeys.

4. Tlyns maccoii 15 r, neTsimas ropu30HTaNIbHO, TONaAaeT B OANTMCTHYECKUM MasITHUK JJTUHOMN
1 M 1 Maccoit 1,5 Kr U 3aCTpeBaeT B HEM. MasTHUK B pe3y/bTaTe 3TOr0 OTKIOHWICA Ha yroa 30° ot
M0JIOKEHHUs paBHOBecHs. ONpeenuTh CKOPOCTD ITyJIH.

5. Teno maccoii 3Kr IBUKETCSI CO CKOPOCTHIO 4 M/C U yAapsieTcss O HEMOABM)KHOE TEJIO Maccoil
3 kr. Cuuras ynap LUEHTPaJbHbIM M HEYIPYrdM, HAUTH KOJIMYECTBO TEIUIOTHI, BBIACIUBIIEECS IPU
ynape.

3agaum IS CAaMOCTOSATENIbHOI0 PEelICHUs

1. Teno cKONB3UT ¢ HAKIOHHOM MJIOCKOCTH BBICOTOM H W yrmom HakiioHa o K TOPU3OHTY H
JBUKETCS Jaliee MO TOPU30OHTAIbHOMY ydyacTKy. [IpuHumas kosdduimreHT TpeHus Ha BceM MYyTH
MIOCTOSTHHBIM U PaBHBIM [l , ONPEACIIUTh PACCTOSHUE POUIEHHOE TEJIOM Ha TOPU30HTAJIBHOM Yy4aCTKe
MIYTH /10 MOJIHOM OCTaHOBKHU.

2. Ilyns wmaccoit 15 r, nersmas TOPU3OHTAIBHO cO ckopocThio 200 M/c, momaaaer B
OayuIMCTUYeCKU MasTHUK JnuHOM 1 M u Maccoit 1,5 kr u 3actpeBaeT B HeM. OmpeaenuTh yrou
OTKJIOHEHHS] MasiTHUKA OT TOJIOKEHHS] PABHOBECHSL.

3. Jlersmas ropu3oHTanbHO co cKopocThio 400 M/c myns momagaeT B OpycOK M 3aCTpeBaeT B
HeM. Kakoe paccTtosiHue TpoiiieT 10 TOPU3OHTATHHONW MOBEPXHOCTH 3TOT OPYCOK OT TONYKA IMYIH,




ecii ero macca B 99 pa3 Oousbmie Maccel mynu? HauanbHas CKOpOCTh Opycka paBHa HYITIO,
KO3 PULIUEHT TpeHus MeKay OpyckoMm u oBepxHocThio 0, 1.

4. Tlyns maccoit 12 1, nereBmas co ckopocthio 500 m/c, mpobuna creHky TonmuHoi 10 cM u
BBUIETENIA U3 Hee co cKkopocThio 100 M/c. OmpenenuTs CPeaHIO CHIIY COTPOTHBIICHUS ABUKCHUIO
MyJIA B CTEHE.

5. Ipyxuna xxectkocteio 1000 H/m pactsnyra Ha 6 cM. Kakyio paboTy HY)KHO COBEPILIHUTH,
9TOOBI PACTSIHYTh 3TY MPYKHUHY JTOTIOJIHUTEIBHO emie Ha 8 cMm?

3anamue No 11
Tema: /IluHAMHUKA TBEPAOIO Tejla
Bonpocsl
Cdhopmymupyiite nepssiii 3akoH HproToHA.
Kaxue cucreMbl oTcuera Ha3pIBatOT HHEpHHATbHBIMU? [IpuBeIUTE IPUMEPHI TAKUX CUCTEM.
UYro Takoe uHepTHOCTH Tena? Kakas ¢pusnyeckas BeIMUrHA SBISETCS MEPOU HHEPIUU?
[Touemy Teso, mpegocTaBiIeHHOE cCaMOMY ce0e, HE COXpaHsIeT CKOPOCTh CKOJIb YTOJTHO JI0JIT0?
Kaxoit cmbicnt numeet nousaTre cuibl? B kakux enuHUIIAX OHA U3MEPSIETCs?
Cdopmynupyiite 3akoH Becemupnoro Tsarorenus. Kak onpenensieTcst rpaBUTaIllMOHHAs TIOCTOSTHHAS
1 KaKoB ee (pu3NYecKuil CMbICH?
B uem cocTouT mpUHLIMIT HE3aBUCUMOCTH JIEHCTBUS CUIT?
B ueMm 3akmrouaeTcss mpuHIUI Cynepno3unuu cuii? [{aiite onpeneneHue paBHOIEHCTBYOIIEN CHIL.
Chopmynupyiite BTOpoil 3axkoH HproToHa: a) B oOmem Buae, 0) B ciiydae JBHKEHUS Tela
MOCTOSTHHOM Macchl. UTO Ha3bIBAIOT YPAaBHEHUEM JIBUKECHHUS ?
v' Chopmynupyiite Tperuii 3akoH Herotona. IIpuBenure NpuMephl MPOSIBIEHHS JTOTO 3aKOHA B
OKpYXKaroIEH JEHCTBUTEIBHOCTH.
3agaum IS pelieHusi B ayIUTOPUM
1. N MarepuasibHbIX TOYEK MaccaMu m, 2m, 3m,..., Nm, pacrnoJioxeHbl BI0Jb OJHOU MPSIMOil
Ha OJMHAKOBOM PACCTOSIHUU APYr OT Jpyra. HaillTu neHTp Macc 3TOil CUCTEMBI.

2. B mape c pammycom R m maccoii m caenana cdepudueckas MoJOCTh paguycoM R/2,
MOBEPXHOCTh KOTOPOW KacaeTcsi MOBEPXHOCTH Iapa. HalTu nmonokeHue eHTpa Macc CUCTEMBI.

3. HaiiTh MOMEHT WHEpIMM TOHKOTO JHMCKa MacCOd M OTHOCUTEIBHO OCH BpAIlCHHS
NpoXoasIIel yepes ero neHtp. Paguyc nucka R.

4. VImeeTcst TOHKHI OJHOPOIHBIN CTEPKEHb Maccoi Mu unHo# |. HaliTu ero MOMEHT MHEPIHH
OTHOCHUTENBHO OCH, IPOXOAIIEHYEpe3 €ro KOHEL U MEPIEHAUKYIISPHBIN cCaMOMY CTEPKHIO .

5. Haiitu MOMEHT MHEpPIMH TOHKOH OAHOPOTHOW MPSIMOYTOJIBHON IUIACTUHKA OTHOCHUTEIILHO
OCH, NPOXOJAIIEH Yepe3 OJHYW3 BEPIIMH IUIACTUHKU MEPHEHIUKYISIPHO €€ IUIOCKOCTH, €CIIH
CTOPOHBIIIJIACTHHKY paBHbBI @ U b, a ee macca m.

3agaum U1 CAMOCTOATEILHOI0 PellieHU s

1. BbIYHCIUTH MOMEHT MHEPLIUU OJTHOPOIHOTO IIapa paanycoM R OTHOCUTENBHO OCH,
MIPOXOJAIIEH Uepe3 ero LEeHTp.

2. HaiiTu MOMEHT WHEPIIMH TOHKOTO MPOBOJOYHOTO KOJIbIA PAANYCOM a K Maccoi m
OTHOCHUTEJILHO OCH, COBIAJAIOUIEH C €ro JUaMETPOM.

3. Omnpenenuth MOMeHT nHepiuu | konbia maccoir m = 50 r u paguycom R = 10 cm
OTHOCHUTEJILHO OCH, KacaTeJIbHON K KOJIbILY.

4. Jluck maccoift M kaTutcs 6e3 CKOJIBXKEHUS M0 TOPU30HTAIBHON MIOCKOCTH CO CKOPOCTHIO VL.
Haiitn kuHeTHYECKyIO DHEPTHUIO TEA.
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3anamue Ne 12
Tema: JIuHaMuKa TBEPAOIo Teja (npooodiceHue)
Bonpocsl
v’ Jlaiite onpeiesieHne MOMEHTA HMITYJIbCa?
V' ChopMyupyiTe 3aKOH COXpaHEHHsSI MOMEHTA UMITYJIbCA.
v" Yemy paBHa paboTa MOMEHTA CHIIBI?
v' Yemy paBHa KHHETHYECKAs SHEPIHS TPH JABUKEHHUH 110 OKPY)KHOCTHU (WM BPaILleHHUH)?



3anaum is penleHus1 B Ay IUTOPUH
1 Ilyns maccoil ml, neTsias ropu3OHTaIbHO CO CKOPOCTBIO LO, MONAAAET B HUKHUI
KOHEIl CTEpPKHs, 3aKPEIJICHHOTO HAa TOPU3OHTAIBHOW OCH, NPOXOJALIEH 4Yepe3 BEPXHHUM KOHELl
CTep)KHS, M 3acTpeBaeT B HeM. Macca cTepkHa m2, jumHa 1. Onpenenuts JHMHEHHYIO CKOPOCTb
HUKHErO KOHIIA CTEPIKHS Cpa3y MOCIIe NONa aHus ITYIIH.

2. C BepuIMHBI HAKJIOHHOW IJIOCKOCTHM HAYMHAET CKATHIBATHCS CIUIOLIHOM OJHOPOHBIN
uunuaap. Halitu BpeMst ckaThIBaHUS IWJIMHIPA, €CITM Ha4alibHAs BBICOTA 3 M, JUITMHA IIOCKOCTH 10 M.
3. Uepe3 HEMOJBIWKHBIN OJOK B BHUJIE OJHOPOJHOTOCIUIONIHOTO MMJIMHIpPAa Maccod M

IEpEeKMHYTa HEBECOMasi HUTh, K KOHIIaMKOTOpOil moaBemieHsl rpy3sl M1 u m2. IIpenedperas TpeHuem
B OCHOJIOKa, ONIPEICIIUTE: 1) yCKOpeHUe a TPy30B;2) CHIIbI HATsDKeHHS 11 1 T2,
3anaum U1 cCAaMOCTOATEIbHOI0 PelieHUs

1. C BepxHero ypoBHS HAKJIOHHOW IUIOCKOCTH OJHOBPEMEHHO HA4YMHAIOT CKaTbIBaThCs 0€3
CKOJIbKEHUS CIUIOLIHBbIE LWIMHIP M IIap C OJAMHAKOBOM Maccoi M OJMHAKOBBIMHU DPaJlyCaMU.
Haiitn oTHOWIEHHE CKOPOCTEN ITUX TEJI HA HEKOTOPOM JIAHHOM YPOBHE.

2. Kompmo wmaccoir 40 1 U paauycoM 3 CM BpalllaeTcsi BOKPYr HEIMOJBIKHOW OCH,
MEPIEeHIUKYIPHON MIIOCKOCTH TUCKA U MPOXOJIAIIEH Yepe3 ero EHTP Macc CO CKOPOCThIO 2 M/C.
HaiiTn KuHEeTHYECKyI0 SHEPTUIO TEla.

3. Kpyrnas ropusonTanmpHas ruiat¢gopma ¢ Maccoil mj BpamaeTrcs BOKPYT BEPTHUKAIBHON OCH C
YIJIOBOM CKOpPOCTBhIO Wi. UenmoBeK Maccod my CTOWT Ha Kparo Ttuiatrgopmbel. KakoBa Oymet
CKOPOCTH IIaT(GOPMBI €CITH YEJIOBEK MepeiiieT B UeHTp MaTdopmbl?

3anamue Ne 13
Tema: HemHepuuaJbHble CHCTEMBI 0TCYETA
Bonpocsl
v’ Kakue cucTeMbI OTCYETA HAa3bIBAIOTCH HEMHEPIMAIBHLIMU?
v’ Korza v moyeMy HEOOXOAUMO PacCMaTPUBATh CHIIBI MHEPLIAN?
v Uro Takoe CHJIBl MHEPIUMH W YEM OHHM OTIMYAIOTCS OT CHJI JEHCTBYIOIIMX B WHEPIHMAIBHBIX
cucreMax orcyera’?
v’ Kak nanpasjiena nentpodexnas cuina? Korga ona npossisercs?
v’ Kak nanpasiena cuina Kopuomnca? Korga ona nposssercs?
v KakoBbl 0COOEHHOCTH BCEX CHJI MHEPLIUH?
v' TlpuBeauTe pUMe TPOSBIECHHS CUII HHEPLMU Ha 3eMJIe.
3agaum I pelieHusl B ayINTOPUH

1. ChoyTHuUK IBHXKETCS B 9KBaTOPUAJIbHOM IJIOCKOCTU 3E€MJIM C 3araja Ha BOCTOK [0 KPYroBOM
op6ute paauyca R. [IpeneOperas yckopeHuem, 00yclIOBIECHHBIM ABHKeHHEM 3eMiu Bokpyr CouHia,
HalTHU YCKOPEHHE CIIyTHHUKA B CUCTEME OTCUETA, CBA3AHHOM C 3eMIIEH.

2. Bpamenue 3emiid NPUBOAMT K OTKJIOHEHHIO CBOOOJHO MAJAIOIIUX TEJ OT HAMpaBICHUS
oTBeca. B Kakyro CTOpOHY IPOUCXOIUT 3TO OTKIOHEHHE?

3agaum IS CAMOCTOATENbHOI0 PEeICHUS

1.  Teno OpolieHO BepTUKAIBLHO BBEpX. BepHeTcs M OHO B Ty )K€ TOUYKY NPHU MaJEeHUU Ha
3emito?

2. Ha muockoctu ¢ yrioMm HakJoHa 0 JIeKUT Teno. Ompenenure HanMeEHbIlee 3HAYCHHE
Koa¢duimenTa TpeHus, Ipyu KOTOPOM TeJo He OYyJeT COCKallb3bIBaTh C HAKJIOHHOM MIIOCKOCTH, €CIU
TUIOCKOCTh JBMIKETCS: a) paBHOMEPHO; 0) paBHOYCKOpeHHO. PemmuTe 3amady B WHEPIHAIBLHOU H
HEUHEPLHUAIBHON CUCTEME OTCUETA.

Sansamue Ne 14
Tema: Mexannueckue K0J1e0aHUS W BOJTHBI
Bonpocsl
Uro Takoe konebanue? Kakue xoneGaHus HA3bIBAIOT CBOOOHBIMU, BHIHYKICHHBIMU?
Kakwue xonebanust Ha3pIBAIOT TAPMOHUYECKUMH, 3aTyXaIOIIUMU?
Jlaiite ompeneneHue aMIUIUTYAbl, (a3bl, Mepuoaa, YACTOTHI, IUKIUYECKOW YaCTOTHI
KoIeOaHMuii.
v BeiBenuTe (GOpMyIBl Ui CKOPOCTH M YCKOPEHHUS TapMOHHYECKH KOJIEONIOIIEHCS TOYKH Kak
(GyHKIUU BpeMEHHU.
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v BeiBequte GOPMYIIBI KUHETHUECKOM, MOTEHIIUAIBLHOM U MOJHON MEXaHHYECKOM SHEPrUM MpH
rapMOHUYECKHX KOJICOaHUSIX.
v Yro Ha3bIBAETCS MAareMaTHYeCKUM MasTHUKOM? BbIBequTe ypaBHEHHE JBUKECHUS
MaTeMaTHYeCKOTO MasTHHKA. BriBenuTe popMyny nepruoia MaTeMaTHUECKOTO MasTHUKA.
Uro Ha3bIBaeTCS NPYKUHHBIM MasTHUKOM? 3aKOH KOoJeOaHHs MPY>KUHHOTO MasiTHUKA, TIEPUO/L.
3anummre auddepeHnuanbHoe ypaBHEHNE 3aTYXAOUINX KOJICOaHUH U ero perieHue.
Kak m3meHutcs yactora COOCTBEHHBIX KOJIEOAHMH C YBEITMYEHHEM MaccChl KOJIEOIOLIErocs
Tena’?
[To kakOoMy 3aKOHY U3MEHSETCSl aMIUTUTY/IA 3aTyXaroInX KoneOaHuii?
UYro takoe koxpdunueHT 3aryxanus? JlorapupmMudeckuii JeKpeMEHT 3aTyXaHus?
Uro Takoe aBrokosiebaHue? B uem ux oTinuune oT BHIHYXACHHbBIX KOJeOaHui?
Uro Takoe BbIHYXJAECHHbIE KojeOaHusa? OT 4Yero 3aBUCUT aMIUIUTYJA BBIHYXICHHBIX
KoJe0aHui?
Uto HazwiBaeTcst pe3oHaHcoM? OT 4ero 3aBUCAT PE30HAHCHAS YaCTOTa U aMILTUTYya?
3anaum uIA pelleHUs1 B AYIUTOPUH
1. MarepuanpHas TOUKa Maccoil 5 T coBepiIaeT rapMoOHUYecKHue Kojebanus ¢ yacroton 0,50,
Amrutyna konebanuit 3 cMm. Onpeaenutb CKOpOCTh, YCKOPEHUE U CUITY, ACUCTBYIOIIYIO Ha TOUKY B
MOMEHT, KOrJia cMenienue X =1,5¢cm.
2. Haiitm ammumTymy, mepHoA, YacTOTy H HadalbHylo (a3y KoneOaHUs, 3aJaHHOTO

.. 39,2t+5,2
ypaBHeHHeM X =5 SIH(T )em .
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3. Touka coBepmaer TapMOHWYeCKHEe KojeOaHws. B HEKOTOpsld MOMEHT BpeMeHH tl
cmemnienne X1=5cm. Ilpm yBenmmueHunm ¢a3pl BABOE CMEIIEHHWE TOYKM crTajgo X2=8cm. Haiitu
aMILTUTY Ty KOJIeOaHUMH.

4. 3anumuTe ypaBHEHHE 3aTyXalOIMMX KOJIEOAaHWH MaTepPHAIbHOW TOUYKH, €CIIH CMEIIeHUE

T . .
XoTOUKHU Tpu t = 3 CocTaBseT 10 cm, nepuon 3atyxaromux kojebanuit T=3c¢, morapuMuUecKuit

JeKpeMeHT 3aryxanus 0=0,03, nayanbHas ¢a3a KojaeOaHuil paBHa HYIIO.
3agayu A1 caMOCTOSITeNLHOIO pellieHust
1. MarepuanpHas TO4Ka COBEpLIAET TapMOHHMYECKUE KojeOaHusi ¢ yacTtoToi paBHoil v = 0,5
T'y. Ammntyna konebanus A = 5 em. OnpenenuTb CKOPOCTh TOYKH U B TOT MOMEHT, KOT/Ia CMEIIICHHUE
paBHO x = 2,5 cm.
2. Haiftu amMmimrtyay, mepuojl, 4acToTy, HadyalbHYIO (a3y KojeOaHUH, a TakkKe MOJYyYHUTh
BBIPKEHUSI CKOPOCTH, YCKOPEHMSI U MEXaHUYECKOM SHEpruu, €ciu 3aKOH KOoJeOaHWW UMEeT BUJ

x=5sin(9,42-t+2,3) cm_

3. Kak usmenutcs nepro1 kojebaHUi MasTHUKA MPU TIepeHoce ero ¢ 3emiu Ha JIyHy.

4. Yemy paBeH mepuojJ KoJeOaHHWS MAasSTHHKA, HAXOJSIIEr0O B BaroHe, JIBUKYIIEMCS
TOPU30HTAIIBHO C YCKOPEHUEM a?

5. Jlorapudmudeckuil qeKkpeMeHT & 3aTyXaHHsl KaMepTOHA, KOJIEOIIOUIErocs: ¢ 4acTOTON
v=100I'y, coctraBiger 0,002. Omnpenenute NPOMEKYTOK BPEMEHH, 3a KOTOPBINH aMILTUTYIa
BO30YXKJEHHOTO KaMepToHa yMeHbIIuTCs B 50 pas.

3anamue No 15
Tema: Mexanndeckue Kos1e0aHusI M BOJHBI
Bomnpocsl

Kak 00BsicHUTH pacnipocTpaHeHue Kojebanuii B ynpyroi cpeae? Uto Takoe BoaHa?
Yro HazpiBaeTcs nonepeyHor BosiHOM? [IpononbHoi? Koraa oHM BO3HUKAIOT?
Yro Takoe BoHOBOU (poHT? BosIHOBAs MOBEPXHOCTH?
Yro HaspBaeTcs UIMHOM BosiHBI? KakoBa CBSi3b MeEXAY HIMHOW BOJHBI, CKOPOCTBIO
pacnpoCTpaHeHus U epUoIoM?
Yo Takoe BOJIHOBOE UUCIIO?
UYro Ha3bIBalOT (Pa3oBoii ckopocThio? I'pynmnoBoit ckopocThio?
Kakast BosiHa siBisieTcst Oeryieil? rapMOHUYecKoi? II0cKoi? chepruieckoit?
KakoBo ypaBHEHME IIOCKOM rapMOHUYECKOH Oeryiieil BoJHbI?

ANENENEN
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3anauu Ui pellleHusi B aVIUTOPUH

1. TonocoBble CBSI3KM TI€BIIA, TIOIOMIETO TEHOPOM (BBICOKMM MY)KCKUM TOJIOCOM),
kosebmorcst ¢ yactoToil ot 130 mo 520 I'u. Ompenenure MakCUMaldbHYI0 ¥ MUHUMAIBHYIO JIHHY
M3ITy4aeMOU 3ByKOBOM BOJHBI B Bo3ayxe. CKopocTh 3ByKa B Bo3ayxe 330 m/c.

2.  Cxopoctb ynpyrux BoJiH 4 M/c. PaccrosiHue Mexy IByMs KOJEOMIOIIMMUCS YaCTULAMHU
Cpelbl ¢ pa3HOCTBIO a3 ©t /4 paBHO 5 cMm. OmnpenenuTh: a) 4acToTy, 0) mepuoa KoyieOaHui, B) JTHHY
BOJIHBL

3.  HaGmogarens, Haxonsmuiicss Ha paccTosHur 2 kM 150 M OT MCTOYHHKA 3BYKA, CIIBILIUT
3BYK, MPUIIEIINN 110 BO3IYyXY, Ha 4,8 ¢ mo3aHee, 4eM 3BYK OT TOTO K€ MCTOYHUKA, MPHUIIESIIINNA 110
Bojie. OmnpenenuTe CKOpoCTh 3ByKa B BOJIE, €CITM CKOPOCTh 3BYKa B BO3/IyXe paBHa 345 m/c.

4.  JIBMXKyImuMHCcA N0 PeKe TEIUIOXOJ JAaeT CBUCTOK, 4acToTa KoToporo vo = 400 I'u. Crostmmii
Ha Oepery HaOIIOgaTeTh BOCIPUHUMALT 3BYK CBUCTKA Kak KoJiebanus ¢ yactotoit v = 395 I'i. C kakoit
CKOPOCThIO U JaBHkeTcs Teroxon? Ilpubmmkaercs unu ynansercss oH oT Habmogatensi? CKopocTh
3BYyKa v IpUHATH paBHOU 340 m/c.

3aauu 115 CAaMOCTOSITEILHOIO PelieHus

1. Ckopocts 3Byka B 300HuTe 2400 ™M/c, a B kupnmue — 3600 m/c. B xakom BemiecTBe
3BYKOBOMY CHUTHaIIy TpeOyeTcs Oosblliee Bpemsi sl pactpocTpanenus? Bo ckosibko pa3?

2. Yactora kojebanuii ncTounuka yrnpyroi Boisbl paBHa S00 ', Boaa pacnipoctpansiercs B
BO3JlyXe co ckopocThio 340 m/c. BeruncnuTe: a) HUKINYECKYIO YacTOTY, 0) IEpUO, B) JUIMHY BOJIHBI,
T') BOJIHOBOE YHUCIIO. 3aMTUIIINTE YPAaBHEHHE BOJIHBL.

3. PaccrosiHEe MeX Iy OJvKalIImMu TpeOHSIME BOJIH B Mope 6 M. Jlojika kayaeTcst Ha BOJTHAX,
PacIpoCTPaHSIONINXCS CO CKOPOCThIO 2 M/c. KakoBa yacToTa ynapoB BOJH O KOPIYC JIOAKA?

4. OXOTHUK BBICTPEIWII, HAXOIACh Ha paccTossaur 170 M oT JlecHOro MaccuBa. Uepe3 CKOJIBKO
BPEMEHH TI0CJIE BBICTPEIa OXOTHHUK YCIIBIIIHUT 9X0?

3anamue Ne 16
Tema: MexaHnKa sKMIKOCTEH U ra3oB
3anaum 1A pelleHUs1 B AyIUTOPUH

1. AxBapuym umeer Gopmy Kyba co cTtopoHoit a = 60 cm. [[o kakoit BBICOTHI h clieyeT HAIUTHh B
HEro BOAY, YTOOBI cuja JaBJjeHUS Ha OOKOBYIO CTEHKY OblIa B 6 pa3 MEHbIIE, 4eM Ha JHO?
ATMoOcdepHOe 1aBlIeHIE HE YIUTHIBATb.

2. B crakane miaBaeT Kycok JibJa. Kak u3aMeHUTCS ypOBEHb BOJbI, Korja jena pacraer? M3meHutcs
JIK OTBET, €CJIA BO JIbAY HAXOJUTCS: a) KyCOueK MpoOKu; 0) cTaibHas raiika?

3. B nebouspmom Gacceline 1aBaeT Joaka. M3aMeHnutcs u (M Kak) ypoBEHb BOJBI B OacceliHe, eciiu
JeXaIui Ha JTHE JIOAKH KaMeHb OpOCUTh B BOALY?

4. B HebonpiioM OacceifHe IaBaeT MOJYy3aTOIUICHHAs JIOJKA. YPOBEHb BOJbI B JIOJKE TaKOM xke,
Kak B Oacceitne. M3 j0JKku 3a4epriHynId Beapo BOJABI M BbUIMIU B OacceifH. ['ne Temeps Bbiie
yYpOBEHB BOJIbI — B JIOJIKE UJIH B OacceitHe? Kak n3MeHuscs ypoBeHb BOJbI B OacceiiHe?

3agaum U1 cCAMOCTOATENLHOI0 PellieHus

5. Bo3gymnsiii map oosemom V = 300 M3 maput BOnu3u noepxHoctd 3emiuu. C miapa copocunu
Oatact, U map MOJAHSJICS Ha BBICOTY, IJie TUIOTHOCTh BO3/AyXa BABOE MeHbIe. KakoBa macca Am
Oamnacra, ecnu o0beM Imapa mpu noabeMe ypenuuwics B 1,5 paza? Temmepatypy Bo3myxa
cuutaiite pasHoit 00C.

6. IlmactmaccoBblif Opycok miaBaeT B Bojae. Kak M3MeHHUTCS ITyOMHA MOTpYyXKeHHs Opycka B BOAY,
€CJIM TIOBEPX BOJIbI HAJTUTH CIIOW Macia, MOJHOCTHIO MOKPBIBAIOIINN OpyCcOK?

7. Ha ppluakHBIX Becax ypaBHOBEIIEH TUPSIMH COCYZ ¢ BoAoW. Hapymmurcs nu paBHOBecue, eclid B
BOJTy IOTPY3UTh MOJIBEIICHHBIA HA HUTKE CTAIbHOM OpYCOK Tak, 4TOOBI OH HE Kacajcs aHa?

6 cemectp
3anamue Ne 1

Tema: OcHOBBI MOJIeKyHﬂpHO-KI/IHeTI/I'-leCKOﬁ TEOpUMN. prIGHeHl/le COCMOSIHUS UOEATIbHO20 2A3A.
Tazo6bie 3axkonwl

Bonpocsl
v' ChopmynupoBars OCHOBHBIE yTBepKaeHHs MKT.



B uém cyth MOosienu uaeanpHOro raza?

KaknMu MukponapameTpamMmu XapaKTepH3ylOTCs MOJIEKYITbI?

Kak HaiiTi: aTOMHYIO €AIMHUITY MacChl, MacCy MOJIEKYJIbI, MOJIAPHYIO MacCy BeliecTBa?

Yro Takoe KOJIMYECTBO BemecTa?

Yro Ttakoe 3(h(eKTUBHBIN AUAMETP MOJIEKYIIbI, U KAKOBO €ro 3Ha4YeHHE MO MOPSAKY BETUUUHBI?
Urto Ha3bIBAIOT JUITMHHOW CBOOOHOTO MpOOETra MOJIEKYII, M OT Yero OHa 3aBUCHUT?

Uro Takoe cpemHsas apupMeTHyecKas CKOPOCTh MOJICKYJBI, KaKOBO €€ 3Hau€HHE IO TMOPAIKY
BEJINYUHBI?

AN N N N N N

3anaum Ui pelleHusi B AYTUTOPUH

1.  Ckonpko MoseKyn coaepxutcs B 10 r HEKOTOPOTO ra3a, CpeIHss KBaJipaTUYHAasl CKOPOCTh
MOJIEKYJT KOToporo ipu Temmeparype 296 K, pasua 480 m/c ?

2. Onpenenutbs CyMMapHYI0 KHHETHUECKYIO SJHEPTHIO TIOCTYNATENbHOTO IBUKEHHS MOJIEKYIT
rasa, 3aHHMAaroIIero o0beM 5- 10 M® 1 HaxosIIErOCS TOT TABIICHIEM 2,94-10° Ila.

3. JlaBneHHWe W IUIOTHOCTh HEKOTOporo raza mnpu Temmepatrype 290 K cooTBeTcTBEeHHO
paBHbI 9,9- 10* Ma u 8,2 10 kr/m°. Uro 910 3a ras?

4.  OnpenenuTh KOHIEHTPAIMIO MOJIEKYJ B OalsioHEe 00BbEMOB 5 JI, B KOTOPOM COJIepKaTCs
KHcIopo Maccoit 20 T

3agauu Ui CaMOCTOSATENbHOIO PellleHUsl

1. Kakoe 4ncio MOJIEKyIl COAEPKUTCS B a30Te, 3aHUMArOIIeM 00beM 410" 8 M3, ecliu
JTABJICHUE U CPEIHSS KBaJApAaTHUYHASI CKOPOCTh MOJIEKYJ a30Ta COOTBETCTBEHHO PABHBI: 2 10°Mau
5-10% m/c?

2. OmnpenenuTs CPETHIO KHHETHYECKYIO SHEPTHIO0 IMOCTYNATEIEHOTO JBFIKCHUS MOJICKYIT
rasa, HaXxoJsgmierocs B 0aaaoHe eMKOCThIO 5,0 102 M u npu nasieHuu 6,0 10° Ila, ecn m3BECTHO,
4yTO B GayioHe conepkutcs 120 Mouib 3TOrO rasa.

3. Omnpenenutsb yaenbHbIC 00beM KHCIOpoaa mpu Temmneparype 288K u naBiaeHuu 2. 10* Ia.

4. IImoTHOCTH HEKOTOpOTO ra3a nmpu temmeparype 283K u naBnenun 2.10°Ila paBna 0,34
kr/m>. Kakoii 510 ra3?

3anamue Ne 2
Tema: OcHOBBI MOJIEKYJISIPHO-KUHETHYECKOI Teopuu (IIPoI0DKeHHE). YpasHenue cocmosanus
uoeanvrozo 2aza. I asosvle 3akoHbl
Bonpocsl
v' Y10 Takoe cpeaHss KBaJpaTH4YHAs CKOPOCTh MOJIEKYNIBI, KaK OHA COOTHOCHTCS CO CpeIHen
apudMeTHnIecKon?
v" Yto Ha3bIBAIOT CTENEHBLIO CBOOOBI MOJeKybl? Kakue onu 6bpiBaror? CKOJNBKO UX JUIS MOJIEKYII
pa3HOM CTPYKTYpbI?
v Kak HaliTh: CPEeTHIO KHHETHYECKYIO SHEPIHIO OJHON MOJIEKYJIbI, BCEX MOJIEKYJI BelecTBa?
3agaum I pelieHUsl B ayINTOPUHA

1. B cocyae oOnemom 10* m° coJiepKUTCs HekoTopbld Ta3 npu temmneparype 300K. Ha
CKOJIbKO MOHU3UTCS JABJIICHHUE T'a3a B COCYNE, €CIU BCIEICTBUE YTEUKHU raza M3 COCy/a BBIUJET 10%°
MOJIEKyJ?

2. B crexnsaHHOU chepuyueckoil Kojide ¢ BHYTPEHHUM AMAMETPOM 3,0.107 M HaxomuTCA a30T,
naBiaeHue kotoporo mnpu Ttemneparype 463K pasno 1,33 Ila. Ha crenkax cocyna wumeercs
MOHOMOJIEKYJISIPHBIA ~ CJIOM az[cop6H9pOBaHH0r0 a3oTa, MpUYeM IUIOUIadb, 3aHUMaeMas OJHOMU
MOJIEKYJIOM Ha CTEHKE, paBHa 1,0.10" M% Kaxum OyZeT JaBiieHHE a30Ta B COCY/AE MPH TeMIeparype
700K? IIpuHATH, 9TO MpU TAKOM HAarpeBe BCe aIcCOPOUPOBAHHBIE MOJIEKYIBI a30Ta MEPEUIYT CO CTEHOK
B COCY/I.

3. B 3anasHHOI ¢ 0JTHOrO KOHIA y3KOW CTEKISIHHOM TpyOKe, pacnoio’KeHHON TOpU30HTAIBHO,
HAXOJIMTCS CTONOMK Bo3myxa umuHOi |, 3akpwiterii crombukom pryrn mmuuoit N . Atmocdeproe
napnenue pasHo P . Kakoil OyneT nuMHa BO3IYIIHOTO CTONOMKA, €CJAHM TPYOKY PACIOJIOKHUTH: a)
BEPTUKAIHHO OTBEPCTHEM BHU3; 0) BEPTHKAILHO OTBEPCTHEM BBEpX?

4. B GamtoHe eMkocTsio 2,4.1072 M HaxoguTes BOJIOPOJ IIpH TeMnepaT}épe 288K. Tlocne Toro,
KaK 4acTh BOJOPOJa U3PACX0I0BaIH, 1aBlieHUE B OaioHe moHu3uiaock Ha 4.10° [Ta. Onpenenuts
Maccy U3pacx0/I0BAHHOTO BOJIOPOAA.



5. B cocyne naxoaures 1,0. 107 Mo kuciopona u 1,0. 10" xr asora. [Ipu 3TOM naBneHue U
TeMIiepaTypa ra3oBoi cmecu coorBeTcTBeHHO paBHbl 0,13 I1a u 373K. Onpenenuts 06beM cocy/ia,
napUyalbHbIe JaBJICHUS KHCIOPOAa U a30Ta, KOHIIEHTPAIIUIO MOJIEKYJl CMECH.

3agaum Ui CaMOCTOSTEILHOI0 PellieHusl
1. Ha xakoil rmyOuHe paguyc my3bIpbKa BO3/yXa BIABOE MEHbINE, Y€M y MOBEPXHOCTH BOJIbI,

eciau GapoMETPHUUECKOE JIaBIIEHHE Y TIOBEPXHOCTH paBHO [y . Jasienne uaeansroro raza 10 mlla,
koHueHTpamms  monekyn 2,010 cm®.  Onpenenurtb: CpemHIO KHHETHYECKYKO ODHEPIHIO
MIOCTYNATEIbHOTO JIBUKEHUS OJTHOM MOJIEKYJIbI; TEMIIEpATypy rasa.

2. OmpenenuTs CpeqHee 3HAUCHUE TOJHOW KHHETHYSCKOW SHEPTUU OJHOW MOJICKYII aproHa W
BOJIsIHOTO Mapa rpu temieparype 500 K.

3. W3 Gamrona emroctbio 1,0.10? M BCIeCTBIE HEMCTIPABHOCTH BEHTHIIS YTEKACT
HAXOJAIIMIACS B HeM Bojopo1. IIpu Temmeparype 280K maHoMerp mokaspiBan masienne 4,9.10° ITa.
Uepes nexkoTopoe Bpems rpu Temneparype 290K manomeTp nokaszan takoe ke naBiieHue. CKOJIbKO
YTEKJI0 Ta3za’?

4. Ta3 cxkar I/I3OT€£)MI/I‘ICCKI/I ot o0beMma 8§,0. 10° M® 10 06BeMa 6.0. 102 M3, TIPH 3TOM JIaBJICHUE
ra3a Bo3pocio Ha 4,0.10° I1a. Kakum Ob110 nepBOHavaIbHOE J1aBJIeHHE ra3a’?

3anamue Ne 3
Tema: OcHOBBI MOJIEKYJISAPHO-KUHETHYECKOI TeOpPUH (npooondcerue). CTaTUCTUYECKUE
pacnpeneneHust MoJjiekyn rasa. Pacnpenenenue Makcgeia
Bonpocsl
Uro Takoe pyHkius Maxkcsena, KakoB €€ (pu3nuecKuil cMbICH?
N306pa3uts rpaduk ¢pynkuun Makcpenia.
KakoB cMbICH BBIpaXKE€HUS «pacrpeieIeHHe MOJIEKYI 0 CKOPOCTAM»?
Uto Takoe HaMBEPOSATHEUIIAs] CKOPOCTH?
KakoBo cOOTHOIIIEHHE HAMBEPOSTHEUIIIEH CKOPOCTH CO CpPeAHEH apu(METHUEeCKOW MU CpeaHeu
KBaJIpaTUYHON?
Kak skcriepuMeHTanbHO OBIIIO MOATBEPIKICHO pacnpeenenrne Makcpea?
Uto HaszwiBaroT pacnpeneiacHueM boiabsivana? M300pa3uTk ero rpaduyecku.
KaxoB Bun 6apoMerpudeckoit GopMyInbl, Kak €€ MOJIydnuTh?
[Ipu xakux yclOBHSIX CpaBeUIUBHI paciipeaeieHus Makcseia u bonsimana?
[IpuBeaute mpuMepbl NOposiBICHUS pacmpeneneHus bonpimMaHa WM CHOpaBeIJIMBOCTh
OapoMeTpudecKor (GOPMYIIHI.
3agayu A penieHUs B ayIMTOPUH

1. OnpenenuTh HAMBEPOATHEHIIYID CKOPOCTh MOJEKYJd HEKOTOPOro Tras3a, €ClId CpEeaHss
KBaJ[paTU4YHas CKOPOCTh €ro MoJIeKyl1 paBHa 516 m/c. Kakoif 3To ras (MosispHas macca), €Cid ero
temmeparypa 300 K ?

2. Omnpenenutbh HAUBEPOSITHEHUIITYIO CKOPOCTh MOJEKYJ OJJHOTO rpaMMa HEKOTODOTO Ta3a, eciu
M3BECTHO, UTO B 3TOM rase npu temneparype 273 K conepxutcs 1,8'10° MOJIECKYIL.

3. Ha noBepxnoctn 3emimn Gapomerp mokassiBaer 1,01310° ITa. KakoBo ero mokasaHue mpw
noaseme Ha TB Gamnio B OctankuHo BbicoTol 533 M? TemnepaTypy Bo3/yxa CUUTaTh MOCTOSHHON U
paBHoi 280 K. Haiitu Taxxe KOHLIEHTPALMIO MOJIEKYJ BO3/lyXa Ha 3TOU BBICOTE.

4. Ha xakoii BbICOTE AaBiieHHE aTMoc(epHOro Bo3ayxa cocraBisieT /5 % OT naBieHHs Ha
ypoBre Mops? TeMrepaTypy BO3IyXa CYMTaTh OCTOSHHOM 1 paBHoit 0 °C.

5. Kakyro yacte oT 0011ero yrciaa MoJieKya Bojopoaa npu temneparype 300K cocrasistor
MOJIEKYJIbI, MOJYJIM CKOPOCTEH KOTOPBIX 3aK/II0OUeHBbI B MHTepBaje ckopocteit ot 1900 m/c 1o 1905
Mm/c?

AN N NEN
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6. Kakas yacTb MoJIeKyl ra3a 06Ja/1aeT KHHETHUECKOW SHEpTrUel MOCTYNaTeIbHOTO JIBUKEHNU,
MIPUXOAALIEHCS Ha OAHY MOJIEKYJy OTJIMYAOLIENCS OT CPEeIHEN KNHETUYECKON SHEPTUH MOJIEKYJIbI HE
6omee, ueMm Ha 1%?

3agaum U1 CaMOCTOATENbHOI0 PEeICHUS

1. Onpenenutbh HaUBEPOATHEHIIYIO CKOPOCTh MOJIEKYJ HEKOTOpPOro raza maccoi 1 r, eciu

U3BECTHO, YTO B 3TOM rase npu temneparype 273 K cogepxurcs 1,810% MOJIEKYI.




2. Kakyio wyacte oT 0Omero umciaa MOJIEKYJ KHCIOpPOJa NPU HOPMAIBHBIX YCIOBHSAX
COCTaBIISIOT MOJICKYJIbI, MOYJIH CKOPOCTEH KOTOPBIX 3akitoueHbl B uHTepBasie ot 100 m/c o 110 m/c?

3. Kakoii nponeHT ot 00Iero 4nciaa MoJIeKyJ HEKOTOPOTO ra3a COCTABIISIOT MOJIEKYII, MOJTYJIH
CKOPOCTEMN KOTOPBIX OTINYAIOTCS OT CPEAHEN KBaJApaTUUHOM cKopocTu He Oonee, ueM Ha 0,5 %.

4. OrmpenenuTs OTHOIICHHUE JTABJICHUS BO3yXa Ha JHE LIaXThI I‘JI8’6I/IHOI71 2 KM K JJaBJICHHUIO Ha
BBICOTE 2 KM, IPUHUMAs TEMIIepaTypy BO3/ayxa oquHaKkoBoii u paBHoi 0 "C.

5. OmpenenuTh Maccy Tra3a, HaXOJALIETOCS B BEPTUKAJIHHOM IMUIMHAPHYECKOM COCYIE,
TUTOIIAJb OCHOBAHUS KOTOpOTo S, BeicoTa H. CunTaTh M3BECTHBIMH TEMIEPATypy Ha YPOBHE HUYKHETO
OCHOBaHMS IMJIMHJpPA, JABJICHHWE HAa 3TOM YpPOBHE M MOJSIpHYIO Maccy. IlpuHsATh TemmepaTypy u
YCKOpeHHe CBOOOTHOTO TaIeHHs HE 3aBUCSIIIUMH OT BBICOTHI.

6. Kakyio gacte oT 00miero ymnciia Moyiekyn cepaucrtoro anrunapuna (SO) npu temmneparype
473K cocTaBisIOT MOJEKYJbl, MOJIYIH CKOPOCTEH KOTOPBIX 3aKIIOYEHbl B MHTEpBaJIE CKOPOCTEH OT
210 m/c o 220 m/c?

3anamue Ne 4
Tewma: SIBjieHus nepenoca B razax. Cpeowsis Onuna c60600H020 npobeca MoNeKyl
Bonpocsl
v Y10 ABISETCS PUINHON HECOOTBETCTBHSI MEXKTY OOJIBIIMMU CKOPOCTSIMH TEMIOBOTO
JBYDKEHUS] MOJICKYIT M CPAaBHUTEIIHLHO MEUIEHHBIM IPOTEKaHUEM ITPOIECCca BRIPAaBHUBAHUS
KOHLIEHTpALUU MoJieKy pu 1uddy3un?
V' 3aBHCHT JIM CPEIHss JUTHHA CBOOOIHOTO Tpobera MOJIEKYJT IIPH JIAHHON KOHIIEHTPAIUH
MOJIEKYJ OT TEMIIEPATYPhI?
v KakoB Nopsaa0K BEIUYUHEL: a) 3Q(PEKTUBHOIO qUaMeTpa MoJieKyn? 6) KOHLEHTPAIMH MOJIEKYJI
MIPU HOPMAJTFHBIX YCIOBHAX? @) CpeHEH [UTMHBI CBOOOHOTO MTpodera MOJIeKy?
3axayu /Ui pelieHUus B Ay IMTOPUH
1. TIlpu xakom JaBJCHUU CPEAHSSA JUIMHA CBOOOTHOTO TTpobdera MOJIeKy I a30Ta paBHa 1 M, eciu

Temmneparypa raza paBHa 288 K? DddexTuBHbIN 1uaMeTp MOJIEKYIIbI a30Ta paBEH 3,1-107%0 .
2. OmnpenenuTh MJIOTHOCTh BOJOPOJA, €CIM M3BECTHO, UYTO CpelIHss AJUHA CBOOOJHOTO
npooera MOJICKYJT paBHa 107 m. D¢ dexTUBHBIN TUaMeTp MOJIEKYJIBl BOJIOpoa paBeH 2,3 10" .

3. Ilpwm kakoMm JaBieHMH CpeHSS JUTMHA CBOOOIHOTO IMpoOera MOJIEKY/ a30Ta paBHa 10® M, ecrm Tpx
HOPMAJTLHOM JIABJICHUM OHA PaBHA 610° m?

4. CKOJBKO CTOJIKHOBEHHUU B €IUHHIIE O0beMa 3a OJIHY CEKYHAY HCIBITHIBAET MOJEKYja
YTJIEKUCIIOTO Ta3a, HaXOMASIIErocs Mpyu HOPMAJIbHBIX YCIOBUAX? DOQPEKTUBHBIN AMAMETP MOJEKYIbI
YIJIEKUCIIOTO ra3a paBeH 3,3 107

5. OmnpenenuTs CPeHIOI MPOAOHKUTEILHOCTh CBOOOTHOTO Mpodera MOoJIeKya KUCI0poaa Mpu
temnepatrype 273 K u naBnenun 133,3 Ia.

3agaum U1 cCAMOCTOATENLHOI0 PellieHUs
1. OmnpenenuTh CpemHIO IIMHY CBOOOTHOTO mMpodera MOJEKyNl BO3AyXa MPH HOPMAaIbHBIX
ycnoBUsAX. DPPEKTUBHBIN TUaMETP MOJIEKYJIbI BO3/AyXa MPUHATH PaBHBIM 3 10" .
2. KakoBa cpesisi KBapaTHIHas CKOPOCTh MOJIGKYIT aprOHa, HaXosIerocs oy gasiennem 10° ITa,
CCIIM M3BECTHO, YTO CPEHSS [UIMHA CBOGOIHOTO Tpolera Moiekyl pasHa 107 m. DddeKTHBHbI muameTp
MOJIEKYJTy aproHa paBeH 2,9 10"y, MoJisipHast Macca M =40 10® kr/mous.

3. OmpenenuTh CpeIHIO JIMHY CBOOOJHOro mpoOera MOJEKYNl a30Ta, HaXoJsIIerocs B

cocye oobeMom 10™ M°, ecri m3BecTHO, 4TO Macca a30Ta paBHa.
4. KaxoBo cpeaHee 3Hau€HHE IPOMEXKYTKa BPEMEHHM MEXAy JBYMs IOCJeI0BaTeIbHbIMU
CTOJIKHOBEHUSIMU MOJIEKYJ Bojopoa npu aasineHuu 13,3I1a u remneparype 373 K?

5. CKOJIBbKO CTOJKHOBEHUH B CpeJHEM HCIBITHIBAET 3a OJIHY CEKYHIY MOJEKyja HEOHa NpH
teMmieparype 620 K u naBienun 1,33:10° ITa, eciu ee 3QPEeKTUBHBIN TUAMETP paBeH 2,04:10™° m?
MousipHas macca HeoHa paBHa 20,18 10° kr/Moib.
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3anamue Ne 5

Tema: SIBJIeHus1 nepeHoca B razax (npooosndicenue). fenenus nepenoca Maccol, UMnYIsCa,

6HYmMpeHHell IHepeul
Bonpocsbl
KakoB ncropuueckuil acieKT BOSHUKHOBEHMSI TEPMOIMHAMUKH ?
UTto 03HauaeT TEPMUH «TEPMOMHAMUYECKAs cUcTEMa»?
UTo Ha3BIBAIOT TEPMOIMHAMHYECKUM COCTOsIHUEM BetecTBa? Kakue cocrosinus ObiBatoT?
Uro Takoe TepMoIuHamMuueckue napamerpsl? [IpuBenure npumMepsl.
KakoBo pa3znuuue Mexy BHEHIHUMHU U BHYTPEHHUMU TEPMOJAMHAMUYECKUMU TapaMeTpaMu?
Kak Ha3pIBaloT CBSA3b MEXAY TEPMOJMHAMUYECKUMHU IIapaMeTpaMH B COCTOSHUU paBHoBecus T /1
CUCTEMBI?
Jl1 uaeanbHOro ra3a MNpUBEAUTE IMPUMEP: TEPMUUYECKOTO YPABHEHUSI COCTOSIHUS, KaJOPHUIECKOTIO
YpaBHEHHUS COCTOSIHUS.
3anaum IS pelleHUs1 B AYIUTOPUH

1. Omnpepenuth Maccy a3o0Ta, MNPOLIEANIETO BCIEACTBUE AUPPY3UH UYepe3 IOBEPXHOCTh
mromazeo 107 M 3a 10 CEKYHJ|, €CJIM B HAIIPaBJIECHUH, NEPIICHINKYISIPHOM K 3TOW NOBEPXHOCTH,
TIOCTOSIHHBIH BO BPEMEHH I'DaJMEHT IUIOTHOCTH paBeH 1,26 kr/m®. Temmeparypa a30Ta U CpeHss
JUTMHA CBOOOJHOTO TMpobera ero MoJiekyn cooTBeTcTBeHHO paBHBI: 300 K u 107 m. Bbramciuthb
Takke KOA(pGUIUMEHT BHYTPEHHETO TPEHUsS a30Ta MPH 3TUX YCIOBHUSIX. DPPEKTUBHBIN TuameTp
MOJIEKYJIBI a30Ta PaBEH 3,1.10% m.

2. UYemy paBeH xoddduruert TEIIONPOBOAHOCTH ABYXaTOMHOTO rasa, HaxoAIErocs cocyse
o6bemom 2.10° M 1 cocrosmero u3 4.10°% Monekyn, ecin kodddurmeHT Audy3Hn 5TOro rasa B
yKa3aHHBIX ycIoBHsX pases 2.107° m%/c?

3. Kucnopon m yriekuciplii ra3 HaXOAATCS TPH OJWHAKOBOW TeMIlepaType W JaBJICHUU.
Onpenenuth oTHOIICHUS: a) KO3 duimenToB mupdysuu, 6) KodhHUIMEHTOB BHYTPEHHETO TPEHUS
U B) KO3(Q(QHUIHUEHTOB TEIIONPOBOJHOCTH 3TUX Ta3oB. J[MamMeTpsl MOJEKYN 3THX ra3oB CUUTATh
OJIMHAKOBBIMH.

4. MOXHO 1M CUMTaTh a30T HAXOAALIMMCS B COCTOSSHUM TEXHMYECKOI'O BaKyyMa, €ClIM OH
colepxkuTcss B cdepuueckoMm cocyae auamerpom 0,20 M mox JgaBiIeHUEM 1,33.10'4 ITa u
temnepatrype 273 K?

3agayuu A1 caMOCTOSITEILHOIO pellieHust
1. Onpenennte xo3dpPunment mddysun kucaopona npu temneparype 323 K, ecnu u3BecTHO,

62
YTO TPHU HOPMAIBHBIX yCIOBUSX OH paBeH 14,2.10” M°/c, a HarpeB MPOMCXOAMWT MPHU IOCTOSHHOM

o0BeMe.

2. Onpenenuts Kod(p(UIMEHT BHYTPEHHETO TPEHHMS a30Ta IIPH HOPMAIbHBIX YCIOBHUSAX, €CIH

ko3 durment xuddy3un a30Ta Ipy STHX ycIoBusx paseH 1,41.107° m?/c.

3. Onpenenuts kK03GUIUEHT TEIIONPOBOAHOCTH BOAOPOA, €CIH U3BECTHO, YTO KOAP(HUIMEHT
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BHYTPEHHETO TPEHUS MIPH OJHUX U TEX K€ yCIoBHsIX paBeH 8,6.10” H.c/m”.

4. Bo ckonbko pa3 usMeHurTcs Kod(pduuueHT muddysuMum rasa Ipud HU30TEPMUYECKOM

ABYKPATHOM YMCHBIICHUU )IaBJ'IeHI/IH?
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3anamue Ne 6
Tema: OcHOBBI TePMOAMHAMMKH. [1epaviti 3aKOH MepMOOUHAMUKU
Bonpocsl
UYro Takoe BHYTPEHHSS SHEPIUs BellecTBa?
ChopmynupyiiTe mnepBoe Hadajao TEPMOAMHAMUKH. 3alUIINTE €ro B MHTErpajbHOH W
middepeHnnansHol popmax.

v' B d4eMm cocTOMT croco6 HW3MEHEHHs BHYTPEHHEW OSHEPrHH IIyTEM: COBEpIICHHS paboThI,

AN

TermoooMeHa?

B 4yeMm cx0cTBO U pa3nuuue MOHATHIA «KOJIMUYECTBO TEIUIOTHD», «padoTay.

IToka3arts, uro 1 HT/I BeIpaskaeT 3aKOH COXpaHEHUS U PEBPAILECHUS YHEPTUH.

Kak anamuThuecku BbIpasuTh paboTy B TepMmoauHamuke? Kak rpaduuecku ornpenenuThb
BEJIMYUHY COBEPIIEHHON paboThI?



v' UYro Ha3bIBAIOT TEILIOEMKOCTBHIO BEILECTBA: MOJSAPHOM, YAeAbHOM? B Kakux eIvHUIIAX OHU
n3mepstorcesa? Kakoa Mexy HUMU CBSI3b?
3agaum Ui pelleHusi B ayTUTOPUH

1. Kakoe KOIMYECTBO TEIUIOTHL coobmieHo 5-107 MBKI/ICJIOpOI[a, €CIM TIPU H30XOPHOM
HATPEBAHMH JaBJICHHE €ro Bo3pocio Ha 5 10° [1a?

2. OmpenenuTh HM3MEHEHHE BHYTPEHHEH OJHEPruu, COOOIIEHHOE KOJHMYECTBO TEIUIOTHI U
paboTy, COBEPIIEHHYIO OJHOATOMHBIM I'a30M, IIPH yBennueHun 06béma ot 2,0-10° m° 10 7,0-10° Mm% B
YCIIOBUSIX IIOCTOSHHOTO JIABJICHHUs, PABHOIO 3,0-10° Tla. Tlo IIOJIy4CHHBIM JAaHHBIM IPOBEPUTH
CIIPaBEUIMBOCTb MIEPBOIO Hayaja TEPMOINHAMUKH.

3. OmpenenuTs pabOTy, COBEPIIEHHYIO UACATBHBIM T'a30M IPU U30TEPMHUUECKOM PaCIIMPEHHH,
eCIM ero JaBieHHe yMeHpmmIoch ot 12-10° Ila g0 2,0-10° Ila 1 ecin B Havage PACIIMPEHHS Ta3
3aHuMaJI 006EM 2,0 M,

4. JIByxaTOMHBIA H€aTbHBIN ra3, 3aHUMAaBIIUNA O00BEM 5,0-102 M3np1/1 nasiennn 3,0-10° Ia,
M30XOPHO HarpeBaj JI0 TeX IOp, MOKa €ro JAaBlieHHWEe yABOWIOCh. Bceien 3a aTuM ra3 ucmbITal
M30TEPMHUUECKOE paCIIMPEHHE /0 HAYAIBHOTO JaBJICHHUS M, HAaKOHEI, M300apHO OXJIaXAAICS [0
HavaspHOrO 00béMa. M300pa3uth rpaduuecku 3ty mpouecchl B ocsix (p,V) u (T,p) u onpenenuts B
KaXJIOM TIpoliecce: a) paboTy, COBEpIIEHHYIO Ta30M, 0) M3MEHEHHE €ro BHYTPEHHEH SHEpPruu U B)
KOJIMYECTBO

5. Bomopon maccoii 2,0-10 kr npu temmneparype 300 K mocne ammabaTHOTO MSTHUKPATHOTO
yBenMueHUs: oO0BEMa TOJBEpraercs HU30TEPMUYECKOMY MSATHUKPATHOMY YMEHBIICHHIO O00bEMA.
N300pa3uth ykazaHHble mpolecchl rpadudecku B ocsix (p,V),a Takke onpenenuTh TeMIeparypy B
KOHIIE aTnabaTHOTO pacIupeHus U paboTy, COBEPIIEHHYIO BOJIOPOIOM Ha 000HX Mepexoax.

3agayuu A1 caMOCTOSITeILHOIO pellieHust

1. Bomopona, 3anumaBmuii 006EM 10 M NPy JTaBJICHUU 10° [Ta, Harpenu H30XOpHO [0
nasienust 3-10° [Ta. OnpenennTh H3MEHEHIE BHYTPEHHEH SHEPrid BOIOPOLA, paboTy, COBEPIIHHYIO
BOJIOPOJIOM, U COOOLIEHHOE €My KOJIMYECTBO TEIJIOTHI.

2. Kakyro yacTtp KoauM4ecTBa TEIUIOTHI, COOOIIAEMOro IABYXaTOMHOMY Ta3y MHpH H300apHOM
paciIupeHy, COCTaBIIIET coBepiIaemas pabora?

3. Aot maccoit 0,20 kr pacmmpuiics u3oTepMmudecku npu Temreparype 280 K, mpu stom
00BéM a3zora Bo3poc BABoe. OrmnpenenuTb HW3MEHEHHWE BHYTPEHHEH »Heprum aszora, padory,
COBEPUIEHHYIO a30TOM, U COOOIIEHHOE €My KOJIMYECTBO TEILIOTHI.

4. Omnpenenutb KOHEYHYIO TeMIlepaTypy, KOHEYHOE JaBJIeHHE, H3MEHEHUE BHYTpPEHHeEH
SHEPTUH W PadoTy, COBEPHIEHHYIO YIJICKUCIBIM Ta30M MAacCOM 4,4-10 %kr pu ero aauabaTHOM
CKaTHUM, €CJIM OH HAXOJWJICS MPU HaYaJIbHOM JaBiieHuu 1,0- 10° ITa u HauanbHO!M temmneparype 360 K,
U, eclii 00BEM YTIIEKUCIIOTro ra3a mpu aauadaTHOM CKaTUH yMeHbiuics B 20 pas.

5. JIByXaTOMHBIH WICAIBbHBIA Ta3, 3aHUMas OO0BEM 5,0-10'4 M Npy JIaBJICHUU 5,0-104 Ila,
MoJBepraercs CcHadajga ajguabaTHOMY CXKaTHUI0, a 3aTeM H30XOPHOMY  OXJIaXIEHUIO JI0
IePBOHAYATBHON TEMIIepaTyphl, NPH O9TOM JABICHHE Trasa CTaHOBHTCA paBHbM 1,0-10° Ila.
N300pa3uth rpaduyecku 3t mporecchl B ocsax (p,V). Onpenenuth naBieHHe ¥ 00bEM rasa mocie
aanabaTHOTO CXKATHSL.

3anamue Ne 7
Tema: OcHOBBI TEPMOAMHAMUKU. [[ukiuueckue npoyeccol
Bonpocel

Yto Takoe Kpyrosoii npouecc, HUKIMYECKui npouecc? i 4ero OHU IpUMEHSI0TCA?
[Tpuniun paboThI: TEMIOBOM MAIIMHBI, XOJIOIMIBHOM MaIIUHBI.
Kak 3anucarh nepBoe Hayalo TepMOJIMHAMUKY IS ITUKJIA TETJIOBOM MAIlIUHBI.
Kak no 3amaHHOMy rpaduky IUKIa ONPEAETUTb, SBISETCA JIM OH IUKIOM TEIUIOBOW WM
XOJIOIMIBHON MAIIUHBI?
Onwumute ki KapHo, n3oopasute ero B ocsx (p,V) u (S,T).
Coopmynupyiite nepyto Teopemy Kapno. Kak e€ noxazats?
Coopmynupyiite BTOpyto Teopemy KapHo.
KakoBo mpaktuueckoe 3HaueHue TeopeM KapHo?
W3 KakMX MMPOLIECCOB COCTOUT M KaK rpaduiecku nu300pa3uth nuki Auzens?
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3agaum Ui pelleHusi B ayTUTOPUH

1. Temneparypa HarpeBateins ternaoBoil mamuubl 500 K. Temnepatypa xonoaunsauka 400 K.
Omnpenenuts: KII/] TennoBoii mamuHbl, padoTtaromei mo mukiy KapHo; moiHyt0 MOITHOCTh MAaIIHHBI,
€CJIM HarpeBaTelb €XKECEKYHIHO nepenaet el 1675 I TeroThl.

2. W300pa3uth uaeanbHble (PaBHOBECHBIC) IIUKIIBI AU3EILHOTO M KapOIOPaTOPHOTO JIBUTATEINEH
BHyTpeHHero cropanus B ocsix (P,V) u (S,T). YCTaHOBUTH Ha KaXkJIOM Y4acTKe 000UX IUKIOB 3HAKU
BemmunH AU, Q u A.

3. HWpeanpHas TeroBas MamuHa padotaer mo nukiry Kapro. OnpenenuTs K.ILJ. OUKIA, €CIIU
W3BECTHO, YTO 3a ITUKJI pabo4yMM BEHISCTBOM coBepiiaercs padora B 4,9 10° Ik, a XOJIOAWIIBHUKY
nepeaaéTcsi KOJIMYECTBO TEIJIOTHI, paBHOE 2,3 103)Z[>1<.

4. Temmeparypa HarpeBaTelid BTPOC BBIINIC TEMIIEPATyphl XOJOAWIbHUKA. Kakyio dYacTh
SHEPTHH, MOTydeHHOH B nukiie KapHo ot HarpeBarens, pabouyee BEMIECTBO OTAAET XOJIOIMIBHUKY?

5. Omnpenenutb KOJUYECTBO TEIUIOTHI, COOOMIEHHOE V MOJb HUJICATHFHOTO Ta3a 3a OJUH IHKII,
COCTOSIIIHMIA U3 IBYX U30XOP U JABYX U30TEPM

3aauu 115 CAaMOCTOSITEILHOIO PelieHus

1. PaGouee BemectBo coBepmaer 1uki Kapuo. M300pa3ute mukn B nepemeHHbix (P,V) u
(S,T). Temmeparypa HarpeBaTeliss BTPOE BBIIIEC TEMIIEPATyphl XOJI0MIbHIKA. Kakyio 4acTh sHEpruw,
MOJIyYEHHOH BEUIECTBO 3a UKJI OT HAarpeBaTelsi, OHO OTAAET XOJIOIMIBHUKY?

2. HWpeanbHas TerioBas MaliuHa, padoTaromias mo mukiay KapHo, coBeprmaetr paboTy 3a UK
80 xJ[x. Temneparypa HarpeBarens 373 K, a xomomunsauka — 273 K. Onpenenuts: 1) KoaudecTBO
TEIUTIOTHI, TIOJY4eHHOE Pa0OYMM BEMIECTBOM OT HarpeBaTelis, 2) KOJMWYECTBO TEIUIOTHI, IMEepelaHHOe
XOJIOMIIBHUKY, K.I1.J]. ITUKJIA.

3. OmnpenenuTs KOHEYHYIO TEMIIEpaTypy U KOHEYHOE JIaBJICHUE B KOHIIC CTOPAHUS TOIUIMBA B
KapOIOPATOPHOM JIBHTATeNe, eClii 00BEM Kamepbl cropanms 10 cM°, mepes CropaHueM IaBicHHE
paboueii cMecu 5 at™, a remneparypa 480 K. Macca tommuBa B paboueii cmecu paBHa 0,9 T, yaenbHas
TEII0EMKOCTh TIPOIyKTOB cropanus paBHa 714 JIx/(xr’K), MmonsipHas macca paboueit cMecu 29,410°
KI/MOJIb, yIeIbHAs TEILIOTa cropanus Tormsa 4,2°107 JIx/kr.

4. Omnpenenutb KOJUYECTBO TEIUIOTHI, COOOIIEHHOE V MOJb MAEATbHOIO raza 3a OJUH LUK,
COCTOSIIIMI U3 IBYX U300ap U IBYX U30TEPM.

5. WnpeanbHBI NBYXaTOMHBIM Ta3, 3aHUMAOMIMK 00BEM 2 11, MOJABEprarwT aauabaTHOMY
paciIupeHuto, B pe3yabTaTe KOTOporo ero o0béM Bo3poc B 5 pas. Ilocie sroro ras monasepriu
1n300apHOMY CXKATHIO A0 MEPBOHAYAIBLHOIO 00bEMa, a 3aTeM OH B pe3yJIbTaTe H30XOPHOTO HarpeBaHUs
BO3BpalIEH B epBOHAaYaIbHOE cocTosiHKe. [locTpouTs rpaduk HuKIa U ONpeAeTuTh K.I1. 1. IUKIA.

3anamue Ne 8

Tema: OCHOBBI TEPMOAUHAMUKH. DHMPONUsL
Bonpocsl
O6paTtumbie U HeoOpaTuMbIe mpoieccel. [IpuBeanTe MpUMeEpBHI.
Uto Takoe SHTpOMUS (TepMOIUHAMUYECKas TPAKTOBKaA)?
B uem cyTh BTOpOT0 Havana TepMOJMHAMUKH U €€ OTIUYKE OT NEPBOro Hayasna?
Jlatb paznuuHbie GOPMYITHMPOBKH BTOPOrO Hayaja TEPMOIMHAMHUKH.
JlaTh CTaTUCTUYECKYIO TPAKTOBKY SHTPOTIHH.
KakoBblI rpaHuIlbl MPUMEHUMOCTH 2 Hayanaa TEPMOAMHAMUKH?
3anaum Ui pelleHUusi B AYIUTOPUH
1.  Onpenenuth U3MEHEHHE SHTPOMUU | T' a30Ta B MpoOIECCe CXKATUS OT JaBjieHus 1 aT™ 10
nasieHud 1,5 atm. HavanbHas 1 koHEUHas TeMIepaTypbl paBHbI, COOTBETCTBEHHO, 290 K u 340 K.

2.  Bopmopon maccoii 1 r moaBepraercs cHayana aguabaTHOMY CXKATHIO JO BJBOE MEHBIIIETO
00B€Ma, a 3aTeM HM30XOPHOMY OXJIKJCHHUIO 0 HadalbHOW Temieparyphl. M300pa3uth rpaduyecku
aTH mporecc B ocsx (P,V) u (S,T). Onpenenuts U3MEHEHHE SHTPOIIUU BOAOPOIa MEXKTy HAYAIbHBIM U
KOHEYHBIM COCTOSTHUSIMH.

3. OmuH MONb WUACATBPHOTO Ta3a COBEpIIAeT IMKIMYECKUN TMPOILECC, COCTOSIIUNA U3
MOCJIEIOBATETIFHBIX TIPOIIECCOB HM30XOPHOTO HArpeBaHus, H300apHOTO HarpeBaHUs, H30XOPHOTO
OXJTAKJCHHUS M M300apHOTO OXJIaxAeHHus. B ucxomHoMm cocTossHuu TemmepaTypa paBHa 280 K, a B
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KOHIle u30xopHOoro oxnaxiaenus — 360 K. B mepBom mpoiiecce naBieHuE BO3pOCIO B 2 pasa.
N306pazuth muki B ocsx (P, T) u (p,V). Berauciutes paboTy, COBEPIICHHYIO Ta30M 32 BECh ITUKIL.
3ajgaum I CaMOCTOATEIbHOI0 PelIeHUs

1. Omnpenenuth W3MEHEHHE SHTPONMU Bo3AyXa o0O0BEMOM | M IIpU  JBYKPaTHOM
M30TEPMHYECKOM yBelIMYeHUH oObema. Jlo pacimmpeHus BO3IyX HaXOIWiIcs Mo naBieHueM 1,96 atm
u temneparype 273 K.

2. Bonopon maccoit 100 r cHayana nM300apHO HAarper Tak, YTO €ro 0ObEM YBEIMUUIICS
BTpOE€, a 3areM OblUI M30XOPHO OXJAXKIEH TaK, 4YTO JABJIEHHE YMEHbIINUJIOCH BTpoe. Onpenenursb
CYMMapHO€ U3MEHEHHUE SHTPOIHH.

3. N306pazuts rpaduuecku B ocsax (T,S) ocymiecTBiseMble ¢ UICATLHBIM Ta30M IUKIIBI,
KOTOPBIE COCTOSIT U3 PAaBHOBECHBIX (0OpaTUMBIX) YEPEAYIOLIMXCS MIPOLECCOB: 1) IBYX U30XOp U JIBYX
M30TepM; 2) IBYX M300ap W IBYX M30TEepM; 3) IBYX M30XOp H JBYX M300ap; 4) IByX M300ap U IBYX
anuabar.

3anamue No 9
Tema: ArperaTtHbie COCTOSIHUS BellleCTBA. Teniosvie c8olCmBa pedibHblX 2a308
Bonpocsl
v IIpu Kakux YCIOBHSAX BO3HUKAIOT OTKJIOHEHHs CBOMCTB pealbHBIX ra3oB OT 3aKOHOB UEAIBbHBIX
rasoB, U B Y€EM OHHM COCTOSAT?
v Tloyemy mpH MajbIX JABIEHUSAX PEATbHOTO Ta3a mpoussBenenue PV yObIBaeT, a mpH OOJBIIUX
JTABJICHUSIX OHO BO3pacTaer?
Uto coboii mpeacTaBisieT ypaBHeHue Ban-nep-Baanbca?
Uto Takoe «MOJEKYISIPHOE JaBJICHUEY, BXOIdIllee B ypaBHeHEe Ban-nep-Baanbsca?
KakoB ¢u3nveckuii cMbICT MOMPaBOK «a@» u «b» B ypaBHeHun Ban-nep-Baanbca? Ot uero
3aBHCHUT MOTIpaBKa «b»?
Kaxkoii Bug umerot uzorepmsl: Ban-nep-Baansca, Duaproca?
Kaxoit yaacTok nzorepmsl Ban-nep-Baanbca Gpuznueckn HEBO3MOXKEH U ouemy?
Uto Takoe MeracTtabmibHOE cocTosiHME. Kak Ha3bIBalOT 3T COCTOSHUS Ha M30TepMax BaHn-mep-
Baanbca?
v' Kak MeHseTCs BHI M30TEPM PEalIbHOTO Ta3a, MOJYYEHHBIX MMPU PasHBIX €ro TemIeparypax,
nouemy?
v UeMmy paBHa BHYTPEHHsISI SHEPTHsl PEATLHOTO Ta3a’?
3agaum Ui pelieHUs B ayINTOPUH

1. Kakyro uacTh [aBjieHMs] KHCIOpPOJa Ha CTEHKH COCyJa COCTaBIsieT MOJICKYIIpHOE
(BHYTpeHHEe) naBiieHue, OOYCIOBIIEHHOE CHJIaMHU MPUTSDKEHHS MOJIEKYN, ecliu 00BbEM cocyna C
kuciopogom 8 51, macca kuciaopoga 300 r, temmneparypa 300 K? Kakyro dacte 00béma cocyna
COCTaBIIsI€T COOCTBEHHBIN 00BEM MOJIEKY Kuciopoaa?

2. Beluuciure TeMmIiiepatypy, Hpud KOTOPOW IaBJI€HHWE pPEabHOTO KHUCIOPOJa, HMEIOIIETOo
wiotHocth 100 1/nm, paBHo 70 arm. CpaBHUTE C TeMIIEpPaTypoil «UACaTbHOTO» KHCIOPOJA.
ITocrosiuabie Ban-nep-Baansca «a» u «b» paBubl, coorBercrBenno, 0,135 Hwm*mons® u 310°
M*/MOJIB.

3. PeanbHbIil BOJOpOA B KOIHUYECTBE 1 MOJIb pacHIMpseTcss U30TEPMUYECKH MPU TeMIiepaType
300 K, mpu aToM 06BEM cocyna yBenmuuuics ot 1,5 1 go 15 1. OnpeaenuTts COBEpUIEHHYIO BOIOPOIOM
paborty, eciu moctosiHHbie BaH-nep-Baanbca «a» u «by» paBHbI, cooTBeTcTBEeHHO, 0,024 Hm*/Monb® 1
26'10" M*/MoTB.

4. Omnpenenuth U3MeHeHHe SHTpornuu 10 I' peanbHOro YIJIEKUCIOTro Ta3a Mpu OOpaTHUMOM
u3oTepMuUeckoM pacmmpennn ot 1 1 g0 5 n. Iocrosuubie Ban-nep-Baanbca «a» u «b» paBHBI,
COOTBETCTBEHHO, 0,36 Hm*/mons? n 4,3'10'5 M®/MOJI.

3agaum IS CAaMOCTOATENbHOIO PEeICHUs

1. B Gamnone emkoctbio 20 1 Haxomutcs 80 monel HekoToporo raza. Ilpu 14 °C nmaBnenue
ra3za pasHo 90 atm, a npu 63 °C naBnenue yBenuumiioch 10 109 at. Beruncnure noctosiHHbie BaH-
nep-Baanbca s 3TOTO rasa.
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2. B cocyne o6bémom 0,2 m® Haxomurest 300 MOIb BOJIOpOJa MPU HOPMAIHHOM JIaBJICHUH.
Cunras ra3 peaqbHBIM, ONPEICTUTh, BO CKOJBKO pa3 HAJ0 YBEIUYHTH €ro TeMIIeparypy, 4TOOBI
JIaBJICHUE YBEJINYWIOCH BTpoe?

3. Beruucnure naBieHHe peaTbHOTO KUCIOpoaa maccoi 1,1 kr, Haxomsimerocs B 6amione 20 1
pu temmeparype 13 oC, CpaBHUTE pe3yabpTaT, CUUTasl ra3 uacalbHbIM.

4. Bogopon B konudectBe 1 Mo 3aHuMaet o06wéM 1 1 mpu temmneparype 300 K. Beraucnure
JaBJICHHE aproHa: a) CUMTasi aproH WACAIbHBIM ra3oM; 0) cuuTasl aproH pealbHbIM ra30M C CHIIAMHU
BHYTPEHHETO TPUTSDKEHUST MOJIEKYJ, HO IpeHeOperas uX COOCTBEHHBIM OOBEMOM; B) CUHTAas aproH
peaJIbHbIM Ta30M C COOCTBEHHbIM OOBEMOM MOJEKYJ, HO IpeHeOperas CUIaMH BHYTPEHHEIO
MPUTSDKEHUS MOJIEKYJT; I') CUUTAasi aprOH PEeabHBIM Ia30M.

5. AproH B xonuuectBe 1 kmMoJib pacumpsercs nzorepmudecku npu remmneparype 300 K ot 1
M° 10 5 M°. Cunras ero «BaH-/IepP-BaaIbCOBBIMY, ONIPENIECTUTE: 1) COBEpIIEHHYIO padoTy, 2) U3MEHEHUE
BHYTpPEHHEH 3Hepruu, 3) cooOIIeHHOE KOJIMYECTBO TEIIOTHI.

3anamue Ne 10
Tema: ArperaTHble COCTOSIHMS BelleCTBa. Teniogvle c80LCmMEa peanbHbIX HCUOKOCEl

Bonpocsl

v KakoBbI COBpEMEHHBIE MTPEJICTABIEHHS O CBOMCTBAX KUIKOCTEH?

v' Yro Takoe «OIMKHUN MOPSAIOK», «IATBHUID MOPAJOK», ¥ B KAKUX arperarHbIX COCTOSHHSIX
BEIIECTBA OHU PEATTU3YIOTCSA?

v' TloueMy MOBEPXHOCTH KUAKOCTH 00JIafaeT U30LITOUHOM DHEPrHEH 10 CPABHEHMIO C dHEPruei
BHYTpH €€ o0bema?

v' Kak 00bSICHUTD TIOBEPXHOCTHOE HATSHKEHHE KUAKOCTH? [IpHMEPHI €r0 TPOSIBIEHHUS.

v Yto Ha3BIBAIOT YENBHOM CBOOOIHOM SHEPTHEN TOBEPXHOCTH KHUIAKOCTH?

v" Yro Takoe k03P OUIUEHT TOBEPXHOCTHOTO HATSHKEHUS?

v' Yro Takoe namacoBckoe aasienne? ®opmyna Jlamaca (BLIBOL).

v' Kak 00bSICHUTH KalWJUIAPHEIE SABICHHUS?

v OT4ero 3aBHCHT BBICOTA OIbEMA HIIH OITYCKAHUS )KUIKOCTH 110 KaHILsIpy?

3anaum 1A pelleHUs1 B AyIUTOPUH
1. Ha ckoapKo Harpeercs Karis PTyTH, MOJydeHHas MPU CIUSHUU IBYX Karelek paauycom 10

® M® kaxmas? TL10THOCTS, ylenapHas TEIUIOEMKOCTh M KOY(PUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS
PTYTH paBHBI, cooTBeTcTBeHHO 13600 Kr/M°, 136 Jix/(kr'K) 1 0,513 H/m.

2. @®urtune mogHMMaeT Boay Ha BbeicoTy 80 cMm. Ha kakyroo BBICOTY MO TOMY XK€ (DUTHIIIO
nogHumeTcss  kepocuH?  KoadduimeHT mNOBEPXHOCTHOTO HATSDKEHHS H  TUIOTHOCTh — PaBHBI,
COOTBETCTBEHHO, M1 Boabl 72,75 mH/M 1 1000 xr/ M3, st kepocuna 24 mH/m u 800 xr/ M,

3. Topsuas Boma c TeMnepaTyS)oﬁ 87 °C maccoii 1 kr OTJAET TEIUIOTY XOJOJAHOM BOJE TaKOi
K€ Macchl, Temrneparypa kotopoit 17 “C. X Temneparypbl CTAaHOBATCS OJIMHAKOBBIMU. [loka3arh, 4To
SHTPOMUS IPU ITOM YBEITUUYUBAETCA.

3ajauM U1 CAMOCTOSITEIbHOI0 PElIeHN S

1. Kakywo paboTy Hajgo COBEpLINTh, YTOObI BBIAYTh MBUIbHBIN MY3bIpb AuameTpoMm 14 cwm,
€CJIM ATOT MPOIIECC CUUTATh N30TepMudecKUM? KoadhUIMeHT MOBEPXHOCTHOTO HATSKEHUS MBIILHOM
meHku pasex 0,045 H/wm.

2.  Kakyro paboty HE0OXOMMO COBEPIIUTH, YTOOBI KAILIIO0 Macia Maccoi 1 T M30TepMUYECKH
pa3apoOUTh BHYTPU BOJBI Ha Kamelnbku auameTrpoM mo 2 MkM? KoapduImeHT moBepXHOCTHOTO
HaTSKEHHS Ha TpaHUIle «BoJa — Maciio» paBeH 18 MH/m, miotHocTh Macna — 900 KT/MC.

3. B cnupt Ha HeOonblIy0 TTyOMHY OMYyIlleHa KamuJuispHas TpyOKa, BHYTPEHHHUM TUaMETp
kaHana kotopod 0,5 mm. OmpenenuTh BeC CNUPTa, MOJHSBIIETOCA MO KaHaly, eciu koddduineHt
MOBEPXHOCTHOTO HaTspKeHUs paseH 0,022 H/m.

4.  CnuBkH, IIOTHOCTH KOTOPBIX 993,9 H/M, Haxoaatcs B U-00pa3Hoil KanuisspHOH TpyOKe.
Pa3HocTh ypoBHEi B koseHax paBHa 20 M. JlmaMeTpsl KaHAJIOB B KOJEHAX TPYOKH paBHBI 2 MM H 4
MM. Onpenenuts KodPGUITUEHT MTOBEPXHOCTHOTO HATSXKEHUS CITUBOK.




3anamue No 11
Tema: ArperaTHble cCOCTOSIHUSI BelllecTBA. Teniogvie c8olicmea meépovix mei
Bonpocsl

KakoBbI 0COOCHHOCTH KPUCTAIUTMYECKHUX TEN?
YeM 0TIMYAKOTCSI MOHOKPUCTAIUIBI OT OJUKPUCTATIIOB?
UYro Takoe kpucrammieckas penierka? KakoBsl OCHOBHbIE €€ TUIIBI (CHHTOHUM)?
KakoB xapakrep ABM)KEHHS YaCTHIL B y3J1aX KPUCTAJUIMUECKOH pereTku?
C nomotnisto MKT 00bsICHUTE MEXaHU3M TEIIJIOBOTO PACIIUPEHUS TBEPIBIX TEIL.
Kak BpIUMCIUTD BHYTPEHHIOIO SHEPTUIO OJHOTO MOJISl BEIIECTBA B KPUCTAIIINYECKOM COCTOSTHUU?
[TonyunTs BbIpaXkeHUE JUIsl TEMJIOEMKOCTH KPUCTAIUIOB (B KJIACCUUECKOM MPUOIHKEHUH).
KakoBbl 3aTpynHEHHS KIacCMYECKOM (U3MKM B OOBSICHEHUH TEMIIEPAaTypHOH 3aBHCHMOCTH
TEII0EMKOCTHU TBEPBIX TEJ?
Kakwue Tena Ha3piBatoT aMOp(QHBIMHU, U KAaKOBBI X CBOWCTBA?
Uto Takoe «KHJIKUHA KpucTamm?
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3anaum UIA pelleHUs1 B AyIUTOPUH

1. Tlonw3ysice 3akoHoM [romonra u Iltu, HaifTH, M3 Kakoro MaTepuaia W3rOTOBJIECH
MeTautnaeckuit muauHAp Becom 0,245 H. M3BecTHO, uTO /11 ero HarpeBanus Ha 20 K motpeboBanock
KOJIM4uecTBO TeruioThl 117 k.

2. Yacel c IaTyHHBIM MasTHHUKOM HIyT NpaBHIbHO mpu Temmeparype 273 K. Ha ckomibko
OTCTaHYT dYachl 3a CYTKH, eciu Temrieparypa moBwicHTcs 10 293 K? KoabdumnmenTt nunelHOTO
pacmmpenus naTysu paser 1910° K™

3agaum I8 CAMOCTOATEILHOI0 PelieHUs

1. TIlpu temneparype 273 K minHa umHkoBoro crepxxss paBHa 200 mm, a meanoro 201 mm.
[Tonepeunsie pa3Mmepsl cTep:kHel oauHakoBble. Ilpu kakoil TemmepaType OJWHAKOBBI: 1) JUIMHBI
cTepkHer; 2) 00béMbl cTepxkHen? KoadduimenT TuHEHHOro TEIIOBOTO PaCIIMpPEeHHs ITMHKA 29'10°
K*, memn — 17'10° K™,

2. Tlonwsysce 3akoHoM Jltononra um IlTh, HaAllTH, BO CKOJIBKO pa3 yaeidbHas TETUIOEMKOCTH
AIIOMHUHHMS 00JIbIIIE YAECTBHOM TEIJI0EMKOCTH IIATHHBI.

3. CuHIoOBas myns, JeTsamas co ckopocthio 400 M/c, yaapsercss 0 CTCHKY M BXOJUT B Heg.
Cunras, uro 10 % KUHETHYECKON SHEpPruM Iyau UAET Ha €€ HarpeBaHue, ONpPEAENINTh, Ha CKOJIBKO
Harpeiach Nyisd. YKa3aHue: YICNbHYH TEIJIOEMKOCTh CBHHIIA ONPENEIUTh, BOCIOIb30BABIINCH
3akoHOM /J[romonra u Iltu.

3anamue No 12
Tema: da3oBble Mepexoabl
Bonpocsl
UYro Ha3bIBaloT: (pazoii BewecTsa, ¢pa3zoBbiM nepexooM? Ha3oBure ¢a3oBblie nepexopl.
KakoBbI yc10BUs paBHOBECHUS Ha IPAHULIE «<OKUAKOCTH — TBEPIOE TENO»?
Yro Takoe: TeMieparypa IUIaBJICHUs, CKPbITas TEILIOTA IIJIaBJICHUA?
[Touemy ynenpHast TeroTa napooOpa3oBaHMsl 3aBUCUT OT TeMIEPATYphl KUAKOCTH?
YTO NpOMCXOANUT C BHYTPEHHEH SHEPrUEi U SHTPOIMUEN KUIAKOCTH IIPU UCIIAPEHUH?
KakoBo oTiinune ncnapeHus OT KUIEHUs?
YTo Takoe HACBILEHHBIX M1ap, U KaK ONPEAEIUTb €ro JaBicHue?
Yto Takoe: BIIaXXHOCTh BO3/yXa, TOUKa pOCHI?
Yro ocoboii npeacrasnser ypasHenue Kianeiipona — Knaysuyca?
Kakoit Bu1 uMeeT auarpaMma paBHOBECHs KPUCTAUNIMYECKOH, KHUJIKOHM U ra30Boil (az?
Yro Takoe TporiHas Touka? [IpumMepsr.
Yem otnmnuaroTcs (pazoBble MEPEX0abl IEPBOTo pojia OT (a30BbIX MEPEXOJ0B BTOPOrO POa.
Yro Takoe: KpUTUYECKOE COCTOSIHUE BEILIECTBA, KPUTHUECKAs TeMIepaTypa’?
KakoBo mpakTH4eckoe 1 HaydHOE 3HAaYEHHE CKIDKEHUS Ta3a U MOJIyYeHUsI HU3KUX TeMIepaTyp?
3anaum UIs penieHusi B AyIUTOPUH
1. OmnpenenuTth MIOTHOCTh BOJISHOTO Mapa B KPUTUYECKOM COCTOSHHH, €CIIU TOCTOSTHHAs «hy
Ban-zep-Baanbca s Hero pasua 3'10° /Mo,
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2. Ompenenuth >PQPEKTUBHBIN JHAMETP MOJIEKYIBI a30Ta, €CJIM KPUTHUYECKOE JaBieOHUE U
KpUTHYECKas TEMIIEpaTypa paBHbl, COOTBETCTBEHHO, 33,5 at™m u 420,1 K.

3. OrHocuTenpHas BIAXHOCTh Bo3ayxa mpu Temmeparype 302 K paBua 70 %, a naBieHue
HACBILLEHHOT0 BOAAHOTO napa 3,996 klla. OnpenenuTs MIOTHOCTh BO3yXa B 3THUX YCIOBHUSIX U TOUKY
POCHI.

4. Omnpenenutb HU3MEHEHHME TEMIIEpaTypbl IUIABIEHUS JbJla IPU YBEIMYEHUU BHELIHETO
JaBJieHUs Ha | aTM, eciiu U3BECTHO, YTO IPU IJIABJIEHUM 1 KMOJIA JIb/la U3BMEHEHHE SHTPOIHMU PaBHO
22,2 xJIx/K. [InoTHOCTH BOJBI M JIbJIA paBHBI, COOTBETCTBEHHO, 1000 kr/M° 1 900 kr/m°.

5. Omnpenenuts u3MeHeHue 3HTponuu 10 T Jbga npu NMpeBpallleHuy ero B BOASHOM Map Ipu
temreparype 373 K. TemnoéMkocTh fbAa cuMTaTh HE 3aBUCALIEH OT Temmneparypsl. HauanbHas
TeMIieparypa jbjaa pasHa 253 K Temneparypy niaBieHus jbaa NpUHATH paBHoU 273 K.

3agaum U1 cCAaMOCTOATEIbHOI0 PelieHUs

1. Ckonbko 3¢upa 10JKHO OBITH HAIUTO B aMITylly 00béMoM 28,5 cM®, 9TOOBI IIPY HATPEBAHUH
HaOmogaTh KpuTudeckoe cocrosinue? Kputuueckoe naBineHue paBHO 35,6 aTMm, KpUTHUYECKas
temmneparypa — 466,8 K, monsipHas macca — 74107 kr/Mo1Ib.

2. B komuate 06B8mMom 120 m° npu temmeparype 20 OC oTHOCHTENBHAS BIAKHOCTH BO3/1yXa
paBHa 60 %. OmnpenenuTb Maccy BOISHBIX MapoB B KoMHaTe. [[IOTHOCTh HACHIIIIEHHOTO BOJSTHOTO
napa rnpu 3Toil TeMreparype paBHa 23 /m®,

3. OmpenenuTh aOCOTIOTHYIO M OTHOCHTEIBHYIO BIIAXXHOCTh BO3JlyXa B ITOMEIICHHH, €CITH
M3BECTHO, 4TO Temneparypa paBHa 289 K, a touka pocsr 279 K.

4. Omnpenenuth W3MEHEHHE SHTPONMM MPH MpeBpalleHUH | Kr mapa, HaxOJMBIIErocs MpH
temnepatype 573 K, B BOAy U NOCIEIYIOMEM OXJIaXIECHUH BOABI 10 TemiepaTypsl 293 K.

5. MapreHoBckas neub paboTaeT Ha IpUpoHOM Taze. CKOIBKO ra3a HajJ0 U3pacxoJ0BaTh s
BoIIaBKU 50 T cranmu, ecnu K.1n.a. nedn 40 %? Havanbnas Temmneparypa ctamu 20 °C, et yAeabHast
terutoémkocts 460 Jix/(xrK), yaensHas Temiora miasnenust 2,7-10° JHk/KT, TeMmepaTypa ILUIaBICHHs
1500 °C, yIelIbHas TeIIoTa cropasus rasa 4,410 Jix/kr.

7 cemecTp

3anamue Ne 1
Tema: DiekTpocTaTuvecKoe MoJjie B BaKyyme. Dnekmpuieckuil 3apsao U e2o c8olcmad
Bonpocsl
DIIEKTPUYECKUI 3apsiji, SIEMEHTAPHBIN 3apsi.
CBOWCTBO KPaTHOCTH JIEKTPUYECKOTO 3aps/a.
3aKOH COXpaHEHHs IEKTPUUECKOTO 3apsia.
[TnoTHOCTH 3apsna.
3axoH KyrnoHa u rpaHuiipl ero NpuMeHUMOCTH.
3anauu s pellleHUs1 B AyIUTOPUH

1.  JIBa toueunsix 3apsana -10uKn u 15 vKn pacnonoxenst Ha paccrossauu 10 cM 1pyr oT
npyra. Onpenenute cuity, AedcTByronlyro Ha 3apsan | HKJ, moOMelleHHbI Ha PacCTOSAHUM 2 CM OT
BTOPOTO 3apsijia Ha IPOJOKEHUHU MPSIMOH, COSAMHAIONIEH IEPBBIN U BTOPOU 3apsibl.

2.  Toukwui crepxenp nmuHo# 10 cM paBHOMEpHO 3apsbkeH 3apsaom 1,0 107 Kot Haiiti cuiy,
JNEUCTBYIONTYIO Ha TOYeuHbIN 3apsa 2 HKI, pacnonoXeHHbIH Ha MPOAOJKEHUU CTepxHS B 20 cM OT
€ro KOHIIA.

3. Kombuo paguycom 4 cM paBHOMEPHO 3apsDKEHO € JIMHEWHOM IIOTHOCTBIO 3apsia 3,0 107
Kn/m. Haiigute cumy, AeiicTByIOUIyl0 Ha NBIIMHKY ¢ 3apsgoMm 3,0- 107 K, nHaxopmsmyrocs Ha
PAcCTOSTHUU 5 CM Ha MEPIEeHIUKYISIPE, BOCCTAHOBIEHHOM U3 LIEHTPa KOJIbIIA.

3agaum U1 CAaMOCTOATENbHOIO PEeICHUs

1. IBa 3apsma 11 HKn m -4 HKn Haxomsarcs Ha paccTosHMM 5 cM JIpyr OT JApyra.
Ornpenenure BEKTOp CHIIbI, IeMCTBYIOLIEH Ha 3apsaj 2 HKJI, KOTOpBI HaXOAUTCA B TOUKE, OTCTOSIIEH
OT MEPBOI0 U BTOPOTO 3aps0B COOTBETCTBEHHO HAa PACCTOSHHUU 3 CM U 4 CM.

2. JIBa oAMHAKOBBIX MalieHbKMX miapuka MaccaMu 1o 0,1 r Kaxaplii MoJBeUIEHbI Ha
IIENIKOBBIX HUTSAX TaK, YTO HUX TIOBEPXHOCTH compukacatorcs. llocme cooOmieHus mapukam
ANEKTPUUECKOTO 3apsila OHU OTTOJKHYJIUCh, U MX LEHTPbl pa3ouuiuchk Ha 6 cMm. Onpenenute 3apsia
Ka)XJIOTO [IapHKa, €cln JIuHa HUTH 30 cM.
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3. Tonkoe monykoJsbllo paauyca 10 cM HeceT paBHOMEPHO paCHpeAesICHHbIN 3apsi C
nuHeitHo# miotHocThio 1,0-10° Ki/m. B LIEHTPE MOJYKOJIbIa HAXOIUTCSI TOUEUHBIN 3apsia 2- 10® K.
Haitaure cuny B3auMOJENCTBUS TOUEUHOTO 3aps/ia U 3apSyKEHHOTO MOTYKOJIbLIA.

4, JIBe oauHaKoBbIE KpyIJible IUIACTUHBI Iuiomaapio 100 cm? KaXJas PacIoyOKeHbI
MapajuieIbHO JPYr IPYry. 3apsi OJHOM IMIaCTHHbI -6,7-10® K, JIpyrou — 6,7-10® K. Ornpenenure
CUJTy B3aUMHOTO MPUTSKEHUS TJIACTUH, €CJIM PacCTOsiHUE Mex 1y HUMU 1 cm, 10 M.

3anamue Ne 2
Tema: DiekTpocTaTuyeckoe moJjie B BaKyyme. HanpscéHnocms 21eKmpuiecko2o nois
Bomnpochbi:
v HanpspKeHHOCTH DJIEKTPOCTATHYECKOTO TOJISL.
v HanpspKeHHOCTB TI0JIsl TOUEYHOTO 3apsijia.
v’ M300pakeHne IEKTPUIECKOTO TIOJIsE C TOMOIIBIO IMHHUNA HAPSKEHHOCTH.
v' Pacuer HanpsDKEHHOCTH TIOJIst TIPOTSHKEHHOTO 3apsiaa 1o Ocrporpazckoro — [aycca.
3aauu 15 penieHusi B ayANTOPUH

1. B BepmmHax NMpaBHJILHOTO TPEYTOJIBHHKA CO CTOPOHAMH, paBHBIMU 10 cM Kaxmas, JexaT
3apsel 2,2- 10° K, -1,0-10® Ko Ornpenenure HAMPSKEHHOCTH B TPEThEH BEPIIMHE TPEYTOJIbHHUKA.

2. Ilo ob6bemy mapa, paguyc kotoporo 10 cM, paBHOMEPHO pacrpeseNieH 3apsia ¢ 00beMHOM
IoTHOCTBIO 8,85-10° Ki/m®. Onpenenure BEKTOp HANPSDKEHHOCTH B TOYKAxX, HAaXOMAIIMXCS Ha
paccrosauu 30 mm, 10 cM (Ha moBepxHOCTH) U 15 ¢M OT LIeHTpa mapa.

3. Toukas mnpoBosioka umHOH 10 CcM paBHOMEpPHO 3apsDKEHA 3apsjioM 3,3-10° K.
Onpenenure HaMpsHKEHHOCTh AJIEKTPUUECKOTO TOJISI HA OCHU MPOBOJIOKM Ha pacctostHuU 10 cMm oT ee
KoHma, 10 M oT ee KoHIIA.

3agaum Ui CAMOCTOSITEILHOI0 pellleHust

1. PaccrossHre MeXIy NBYMS TOUYCYHBIMU 3apsiIaMH 2,7-10% Kn u -1,5-10® Kn paBHO 5 cM.
Onpenenure BEKTOP HANPSKEHHOCTH B TOYKE, YAAJICHHOW OT MEPBOTO 3apsiga Ha 4 ¢cM, a OT BTOPOrO
Ha 3 cMm.

2. Tpu miockomnapajuiesbHble TOHKUE TUIACTUHBI, PACMOJIOKEHHBIE HA MaJOM PACCTOSTHUM JIPYT
OT Jpyra, paBHOMEPHO 3apsiKEHbI C MOBEPXHOCTHOM MJIOTHOCTHIO 3apAJ/IOB 3,0-10° Ki/v?, -5,0-10°
Ki/m?® u 8,0-10°® Ki/m?. Haittu BEKTOP HANPSXKEHHOCTH MOJISI B TOUYKAX, JIEKAIIUX MEXY MIIACTUHAMU
Y CJIeBa U cIipaBa oT miactuH. (-3,4- 10° B/m, 0 B/Mm, -5,6- 10° B/m, 3,4 10° B/m)

3. Merammdeckomy mapy coobmier 3apsaa 1,0 mxKi. Onpenenurte HanpsyKEHHOCTH IMOJISI BHE
mapa Ha pacctosHuu 10 ¢cM OT ero moBEepXHOCTH, Ha MOBEPXHOCTH IlIapa, B IeHTpe Imapa. Pamuyc
mapa 10 cm.

4, ManeHbKU# IIapuK, UMEIOIIUA 3apsia 1,0-10'8 Kin, naxomutca Ha paccrossHuu 3,0 cM OT
IJIOCKOM METaJUTMYECKON CTeHKU, coequHEeHHOU ¢ 3emiieil. C kakoWl CUJIONW OHM B3aMMOJICUCTBYIOT?
(2,5-10™ H)

3anamue Ne 3
Tema: JuaekTpocTarnyeckoe moje B Bakyyme. [lomenyuanvHulil xapakmep 21€eKmpocmamuiecko2o
noss
Bomnpocer:
Pa6ota D11 o nepemerienuto 3apsa.
[Tonatue noTeHMaNa 3IeKTPOCTATUYECKOTO TOJIS.
Pacuer noTeHnumana nosust CuCTEMbI 3apsI0B.
Pacuer noTeHnumana nosis NpoTsHKEHHOTO 3apsiia.
CBs13b pa3HOCTH MOTEHIMAJIOB U HANPSKEHHOCTH.
3agaum 1 pelieHuss B AYINTOPHH
1. Omnpenenute paboTy, KOTOPYIO HEOOXOJWMO COBEPIIUTH, YTOOBI YBEIHUYUTH PACCTOSHHE
MEXITY ,Z[B_?/Mﬂ OJUHAKOBBIMH ILIACTUHAMU IUIOMAn60 200 cm’ Ha 3,0 cM. 3apsibl IUIaCTHH 2,0-10'7 Kn
u-2,010" K.
2. JlBa 3apsana 4,010-7 Kn u -6,0°10-7 Kn nHaxonstcs Ha pacctostHuu 10 cM apyr oT apyra.
Haiinute noTeHman Toi TOUKH MOJIs, TJI€ HAPSKEHHOCTh paBHA HYIIIO.
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3. /lBe paBHOMEpHO 3apspKEHHBIE KOHIIEHTpUuYeckue chepbl, paauycsl kKoTopsix 1,0 cm u 2,0
CM, UMEIOT 3apsibl 1,0-10'9 Kiu -2,0°10'9 Ki cootBercTBeHHO. Onpenennute NOTeHIUAIbI TOUEK MO
Ha paccrosiHuu 0,5 cm, 1,5 cM u 3,0 cm ot nentpa cdep. Hauepture rpaduk 3aBUCUMOCTH OTEHLIMAIA
OT PacCTOSHUS.

4. JlBe Kpyrible METaNIMYECKHE IUIACTUHBI paguycoM 10 cM  Kaxkaass pacriosoXkeHbl
napajuieasHo Japyr apyry. Paccrosinue mexay miactuHamu 1,0 oM, cuiia NpUTSDKEHHS 9,8410° H.
Omnpenenure pa3HOCTb MOTEHLUATIOB MEX Y IJIACTUHAMM.

5. Tpu onuHakoBble MIACTUHBI OOJIBIION MIIONIAN PACIIOJIOKEHBI TAPAIIIEIBHO APYT APYry Ha
pacctossuuu 1,0 MM oaHa OT aApyroW. 3apsiapl Ha IUIACTUHAX pacng)eneneHm PaBHOMEPHO C
MMOBEPXHOCTHBIMH TUIOTHOCTSIMH COOTBETCTBEHHO 2,0-10° Kn/m%, 4,0-10° Ki/m® u -6,0:10° Ki/m®.
Onpenenuth pazHOCTH MOTEHIMAIOB MEXJY IJIACTUHAMM U HAIPSHDKEHHOCTH COOTBETCTBYIOIIMMA
IOJIEH.

6. DnexTpoH BBUIETAET M3 TOYKH, MOTEHIMAT KoTopoil paBeH 600 B, co ckopoctsio 1,2¢107
M/c. Onpenennute NOTEHIUAN TOUKH, JOUS 10 KOTOPOM 3JIEKTPOH OCTAHOBUTCSL.

3ajaum 118 CaMOCTOSITEIbHOI0 PelIeHN s

1. TonoxwutensHbie 3apsiabl 3,0°10-5 K u 6,0010-6 K Haxonarcs B Bakyyme Ha pacCTOSIHUA 3
M Jpyr oT apyra. Kakyio paboTy HEOOXOAMMO COBEPLINTH, YTOOBI COIM3UTH 3apsAbl 1O PAaCCTOSHUS
0,5 m? (2,7 Ix).

2. Koubmo paguycom 5,0 ¢M U3 TOHKO#M MPOBOJIOKH PAaBHOMEPHO 3apsikeHo 3apsyioMm 1,6°10-8
K. Onpegenure nmoTeHIra€ nojisi B EHTPE KOJbIA U B TOYKE Ha OCH KOJIbIIa, OTcTosAEerd Ha 10 cM oT
ero miockocTu. OrnpenenanTe HANPSHKEHHOCTh JJIEKTPUUYECKOTo IMoJig B 3THX Toukax. (2,9¢103 B,
1,3-103 B).

3. 3apskeHHas TBUIMHKA HAXOJTUTCS B PAaBHOBECHH MEKIY IUIACTHHAMH  IUIOCKOTO
KoHAeHcaTtopa. Macca nbimmHkU 1,010-12 r. Onpenenute 3apsa NbUIMHKH, €CJIM PACCTOSTHUE MEXKIY
mnactuHamu 1,0 cM 1 pazHocTs noteHnuanoB 612 B. (1,6°10-19 Ko).

4. 3apsikeHHasl 4yacTHIIAa MPOIIa YCKOPSAIONIYIO pa3HOCTh MOTEHIMAala U Mpuodpena CKOpOCTh
1,0¢107 m/c. Onpeaenute OTHOIICHUE 3apsia K Macce 3Toi yactuilbl. (5,00107 Kn/kr).

5. Tloxcumrtarh CKOPOCTh, KHHETUUYECKYIO SHEPTHUIO M BPEMsl ABMKEHHUS 3JEKTPOHA OT KaTtoja K
aHO/Y DJIGKTPOHHOM J1amrbl, paboTaromiel mpu aHoHOM HanpsbkeHuu 14 kB. PaccrosiHue oT xaroma
1o a"oja 3,5 cM. CKOpOCTh AJIEKTPOHA TP BBIXOJE U3 KaToja MOKHO CUMTATh paBHOU HyI0. (7,0107
Mm/c, 2,2¢10-15 JIx, 1,0 HC).

6. DONexkTpoH BIETaCT B MPOCTPAHCTBO MEXKIY IUIACTUHAMH IIJIOCKOTO KOHJEHcaTopa Co
cKopocThio 6,5°107 ™/c, HampaBieHHOW mapaieabHo IwactiHaMm. Jlnmaa toactur 10,0 o,
paccrosinue Mmexay Humu 1,0 cm. K miactuHaMm KoHJeHcaTtopa mnpuiokeHo Hampspkenwe 100 B.
Onpenenure cMEIIEHUE ISKTPOHA B KOHAeHcaTope. (2,1210-3 M)

3anamue Ne 4
Tema: DaekTpocTaTuueckoe noJjie B BelecTse. //pos0OHUKY U OUINEKMPUKU 8
9NeKMPOCMAMU4ecKom noje
Bonpocer:
DNeKTpOCTaTUUECKOE TOJIe B MPOBOJHUKE. DICKTPOCTATUYECKAS UHAYKIIHUS.
DneKTpocTaTH4ecKas 3alluTa.
DIEKTPOCTATUYECKOE MOJI€ B JUIEKTPUKE. DJIEKTPUUECKOE CMEIICHHE.
DIEeKTPUYECKOE T0JI€ HA TPAHMIIE pa3jienia ABYX AUAIIEKTPUKOB.
CerHerosneTKkpuyecTBo.

SNENENENEN

3ajaum 1S pelieHus1 B AYVIUTOPHH

1. /IBa To4euyHBIX 3apsiia, TOMEIIEHHbIC B KUAKYIO HEMPOBOJAIIYIO cpeay Ha pacctosHuu 100
MM JIpyr OT Jpyra, OTTAJKHUBAIOTCA C TOM JK€ CHJIOHN, ¢ KAaKOHl OTTaJKHUBAIOTCA B BO3AyXE Ha
paccrosinuu 142 mMm. OnpeienuTe OTHOCUTENbHYIO AUIEKTPUUYECKYIO IPOHUIIAEMOCTD CPEbI.

2. ToueuHbIlt 3apsia 1,6-10'9 K naxoautcs Ha paccrostuuu 3,0 M OT METAJUTMYECKON CTEHKH,
coeMHeHHOM ¢ 3emieil. Haiiante noBepXHOCTHYIO IJIOTHOCTh HABEIEHHOTO 3apsiia Ha CTEHKE:

— B TOYKe, Haxodllelcs Ha paccTosiHuM 5,0 ¢M OT 3apsijaa;

— B Ommkaiien K 3apsay TOUKe.




— OTpe/eNuTe BEMYMHY 3apsi/ia, HABEJCHHOTO Ha TIOBEPXHOCTH CTEHKH.

3. Meramnnueckomy mrapy paauycoM 6,0 cm coobmien 3apsin 2,0 MxKi. Haiinute moTeHman
AIIEKTPOCTATUYECKOTO TOJIS B IIEHTPE I1apa, Ha pacCTOSHUU 4 CM OT €ro IIeHTpa, Ha MOBEPXHOCTH U Ha
paccrosiHuM | M OT LieHTpa 1iapa.

4. Tlnockuil KOHAEHCATOpP, 3aMOJHEHHBIN CIIOAON, 3apsKEH 10 pa3HOCTH noTeHimanos 600 B.
HaiinuTe 21eKTpruecKyro BOCIPUUMYHUBOCTbD CIIO/IBI M 3HAYEHUE BEKTOPOB MOJIAPU3AIMH U HHIYKIIHH.
Paccrosnne mexny oOknaakamu konjaencaropa 0,2 cm.

5. B kepocune Ha riyoune 3,0 cM OT cBOOOJHON MOBEPXHOCTU HAXOAUTCA TOUCUHBIN 3apsiy
1,7-10® Ki1. Onpezenure mIoTHOCTb TOSPU3ALAOHHBIX 3apS/I0B Ha TTOBEPXHOCTH HAJl 3apsioM | Ha
paccrostanu 5,0 cM OT 3apsaa; OOIIyI0 BEIMYMHY TMOJSPU3AMMOHHOTO 3apsiia Ha TMOBEPXHOCTH
KEepOoCHHa.

3aayuu 11 CaMOCTOSITEILHOIO PelieHus

1. Merammueckomy 1mapy paauycom 6,0 cM cooOIuIn 3apsj, paBHBII 1,0:10® K, u
COCIMHWIM €Tr0 TOHKOW MPOBOJIOKOW ¢ miapom, paauyc kotoporo 4,0 cm. Ompenenute 3apsia U
MOTEHIMAJ KaKI0TO IIapa.

2. CpaBHHTe paboTy, COBEpIIAEMYIO MPU YAAJIEHUH OJTHOTO U3 TOYEYHBIX 3apsaoB 5,010 8
K i -5,0-10® Kn, Haxomsiuxest Ha paccrostanu 2,0 CM JIpyr OT Apyra, B GeCKOHEUHOCTB, H PaboTy,
COBEpIIIAEMYI0 TIPH yAaJeHUUW B OECKOHEUHOCTh 3apsana 5,0 10% K, maxomsiierocss Ha TOM e
pPacCTOSIHUU OT 3a3€MJICHHOW MPOBOIAIICH CTEHKH.

3. Toueunslil 3aps 2,0-10'9 Kn pacnonoxen Ha paccrosHuu 5,0 ¢cM OT NpPOBOISAIICH
3a3eMJICHHOH cTeHkd. Ompenennure HampsHKeHHOCTh JIEKTPUYECKOTO TOJS B TOYKE, OTCTOSIIEH OT
3apsiga ¥ OT CTEHKH Ha 5,0 cM.

4, 3apsg 3,0 10® Kn maxomures B IeHTpe mnapaduHOBOTO Imapa auamerpom 6,0 cw.
Onpenenure IIOTHOCTD MOJIIPU3AIMOHHBIX 3apsAI0B Ha TIOBEPXHOCTH IIIapa.
5. V mosepxHocTH daphopa HampspKEHHOCTH momst B Bosayxe 2,0-10% B/m. Hamnpasierue

BEKTOpAa HANpPsDKEHHOCTH o0pa3dyer ¢ HopManbio yron 40°. Omnpexenure yroial MEXIy
HaIpsDKEHHOCTHIO TIOJNISE M HOpMaliblo B (dapdope; HanpssKeHHOCTh mojisi B dapdope; TIOTHOCTh
MOJISIPU3aLIMOHHBIX 3apsAI0B, BOSHUKAIOIINX Ha rpaHule hapPpop-Bo3ayX.
6. Merammnueckuit map paguycom 10, 0 cM OKpPYKEH AMAIEKTPUKOM C &£ =0 TONIUHON
5,0 cM. Onpenenurte MOTEHIIMAT U HAIPSKEHHOCTD IMOJIA B TOYKAX, JIEKAIIUX HA paccTossHUM 5,0 cMm;
12,0 cm 1 20,0 cm OoT nieHTpa mapa. 3apsj mapa paBeH 3,2- 10® Ko
7. Mexny 37eKTpoJaMH IJIOCKOTO KOHIEHCATOPa, OTCTOSIIMMU Ha PAcCTOSHUE 2 MM,
MOMeIlleHa CTeKJIsHHAas IUlacTUHKa TtodmuHor 1,2 MM. K ajexTpomam mpuiiokeHa pa3HOCTh
noteduaioB 200 B. Omnpenenure HaOpsSiKEHHOCTh SJEKTPUUYECKOTO MOJSI B BO3AYIIHOM 3a30pe
KOHJICHCATOPA.
3anamue Ne 5
Tema: JuaekTpocTarnyeckoe moJjie B BemecTBe. JneKkmpuiecKas éEMKocms. IHepaus
NEeKMPUecKo20 noJis
Bonpocer:
ITonaTtue 3neKTpuYECKOr EMKOCTH.
DnexTpuyeckas EMKOCTh TUIOCKOTO KOHJIEHCATOPA.
DnexTpuueckas EMKOCTh chepuuecKuil KOHAEHCaTopa.
DnexTpuueckas EMKOCTh 6aTapen KOHJIEHCATOPOB IPU MX MOCIEI0BATEIHLHOM COCIMHEHHH.
DnexTpuueckas EMKOCTh 6aTapen KOHIEHCATOPOB PU UX MapaslieIbHOM COSTMHEHUN.
DHeprusi KOHJIEHCATOpA.
DHeprus MEeKTPUIECKOro MOJIS.
3agaum U1 pelieHus1 B ayAUTOPUH
1.  /IBe KoHIEHTpHYeckHe MeTauiyeckue cdepbl pagumycom 2,0 cm u 2,1 cm oOpasyror
chepuueckuit konuaeHcatop. OrmpenennTe €ro eMKOCTh, €CIH MPOCTPAHCTBO Mexay chepamu
3aroJHeHo napaduHoMm.
2.  EmkocTth BO3mymrHOTO IUIOCKOTO KOHAeHcatopa paBHa 430 nd. PaccrosHue wmexny
mwiactuHaMu 5,0 mm. KakoBa OyleT eMKOCTh KOHJEHCATOPa, €CIM Ha HIKHIOKW IUIACTHHY MOJOKUTh
JIUCT 200HMTA TOMIIHHOK 3,0 MM?

ANENENENENENAN




3. JIBa xonmencaropa emkocthio 3,0 MK® u 6,0 Mk® coemuHWIN MEKIy COOOH U
npucoeaunmm kK Oarapee ¢ DC 120 B. Ompexnenure 3apsig KaXI0TO KOHJEHCATOpAa M Pa3HOCTh
MOTCHIIMATIOB MEXJy ero OOKIaJKaMH, €Cld KOHICHCATOpa COSAMHEHBI: |) mapaiuienbHo; 2)
IIOCJIEJOBATEIBHO.

4.  Tlnockuii BO3AYIIHBIA KOHAEHCATOp C TIUIOMAAbI0 OO0kmamok 200 cMm2 Kaxkgas W
paccTosiHueM Mexy HuMH 5,0 cM 3apspkaercst 10 pasHoctu noteHiuanoB 600 B u otkirovaercst ot
MCTOYHUKA TOKa. Kak M3MEHSIOTCS EMKOCTh M SHEPTHs KOHICHCATOPA, €CJIM B MPOCTPAHCTBO MEXKITY
OOKJIaJIKaM¥ MapajuIeIbHO UM BBECTH METALTUYCCKYIO INIACTHHY TAKOW K€ TUIOIIATN U TOMIUHBL 2,0
MM?

3aayuu 119 CaMOCTOSITEILHOIO pPelieHus

5. Omnpenenure €MKOCTh MHJIUHAPUICCKOTO KOHJICHCATOPA CO CTEKIISTHHBIM JIUAJICKTPUKOM,
eciu BbicoTa KoHaeHcaropa 20,0 cMm, paauyc BHyTpeHHel oOknaaku 7,40 cM, a BHemHed — 7,63 cM.
(2,54 HD).

6. Ha cuctemy KOHJEHCATOPOB IMOJaHA pa3sHOCTH moTeHImanoB 200 B. 3apsa, cooOmmeHHbIH
cucreme, okaszaiics paBHbIM 6,0¢10-4 K. EMkxoctu nepsBoro u Broporo konaencaropon 4,0 Mx® u 8,0
MK®D. OrpenennTe eMKOCTh TPETHETO KOHJCHCATOPA U SHEPTHIO KaXKIOTO U3 KOH/IEHCATOPOB.

7. Tpu xonaencaropa ¢ emkocTssmu 2,0 Mk®, 2,0 Mx® u 4,0 Mmk® u npomycTUMBIMHU
HanpspkeHusasMu cooTBeTcTBeHHO 1000 B, 450 B u 250 B. Ilpu xakom coelMHEHUH KOHJEHCATOPOB
MOXHO TTOJTyYUTh HauOOJIbIIIee JOMYCTUMOE HaNpsDKeHHe OaTtapen?

8. OmpenenuTs, Kakyro padOTy HYXHO COBEPIIUTH, YTOOBI CIIOASHYIO IUIACTHHKY TOJIIHHOMN
0,5 MM u mwiomanso 150 cM2 BBIHYTH W3 INIOCKOTO KOHJEHcATOpa, 3apsikeHHoro mo 220 B u
OTKJIFOYEHHOTO OT WCTOYHHMKA HANPSOKEHUS, €CIIM CIIIOJTHAs IIACTHHKA TMOJHOCTBIO 3aIlOJTHSET
MIPOCTPAHCTBO MEXKIY OOKIIaIKAMH.

9. Meramumueckuit map paguycom 3,0 cm Hecet 3apsia 2,0010-8 Kir. Illap okpyxkeH cioem
napaduHa TommuHok 2,0 cM. OnpenenuTh SHEPTHIO T0JIs, 3aKII0YSHHOTO B ClIoe napaduHa.

3anamue Ne 6

Tema: IlocTosTHHBIN 3JIeKTPUYECKUN TOK. 3akoH Oma
Bonpocei:

OIHOPOAHBIN U HEOJHOPOHBIN y4aCTOK IEIIH.
Cua ToKa, IIOTHOCTH TOKA.
[ToHsiTHE 27EKTPOCOMPOTUBIICHUS U YACIBHOTO 3JIEKTPOCONPOTUBICHHUS.
3aBUCUMOCTD AJIEKTPOCOMPOTUBIICHHSI IPOBOJHUKA OT TEMIIEPATYPHI.
DeKTpOCONPOTHBIIEHNE OaTaper Pe3UCTOPOB MPHU UX MOCIEIOBATEILHOM COCUHEHUU.
DIEeKTPOCONPOTHUBIIEHNE OaTaper Pe3UCTOPOB MPHU UX MapalIeIbHOM COCIUHEHUU.
OJ1C, cTopoOHHUE CHUJIBI.
3akon Oma.
[TpaBuna Kupxroda.
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3agatm JJIS PCINICHUSN B AVIMTOPUHA
1. OHpe,[[eJ'II/ITL IUIOTHOCTb TOKa, TCKYLICTO IO ITPOBOAHUKY JUIMHOM 5 M, €CJIN Ha KOHIax €ro

MOJJIEP>KUBAETCS PA3HOCTh MOTEHIHMANOB 2 B. YaenbHOE COMpPOTHUBICHHWE MaTepuaia MpOBOJIHUKA
paBHO 2 MkOMm M.

2. Temneparypa Bosb(ppamoBoit HUTH 3ekTposiammbl 2000 OC, nmamerp cedenus pasen 0,02
MM, CcUIla TpoTekamomero toka 4 A. Onpenenutb HampsHKEHHOCTD

JIEKTPUYECKOTO I0JI1 HUTH. K¢ R

3. Mexny Toukamu A u B B onekTpuueckod 1enu A g
MOJIEPKUBAIOT MOCTOSIHHOE Hamnpspkenue 25 B. Haligute 3HaueHune u ' ut] Ry
HampaBiieHHe Toka B ydacTke CD, ecnu cOmpoOTHBIEHHS PE3UCTOPOB Vi

paBHbI cooTBeTCTBEHHO 1,0 OM, 2,0 OMm, 3,0 Om 1 4,0 Om.

4. B cxeme DJIC ucrounuka toka 5,0 B, conpoTuBneHus pe3sucTopoB
4’OVOM n 6,0 Om. BuyrpenHee conporuBieHue ucTouHuka toka 0,1 Om. ST R #, Ry
Haiigure Toku, TeKyiue yepes NepBoe€ U BTOPOE COITPOTUBIICHMSL.




3ajaum A1 CaMOCTOSITEIbHOI0 PellIeHN s

1.  Kaxumu 10JKHBI OBITH CONPOTHUBIICHUS 1, 2 U I3, 3 ]
9TOOBI «3BE3/1y», COCTABJICHHYIO M3 HUX (PHUC.), MOKHO OBLJIO
Obl BKJIFOYHTH BMECTO «TPEYTOJIbHHUKA», COCTABICHHOTIO W3 & = & -
conporuBieHniiR,, Ry u R3? rl r3 . 2
2.  JlBa oAMHAKOBBIX MCTOYHHMKA TOKA COCIMHEHBI B 2 R3

OJIHOM Clly4yae MOCJIEJOBATENbHO, B PYroM — napasuieiabHo. B
000MX cyJasx OHU 3aMKHYTHI Ha BHeITHee conpotuBieHne / Om. HailTu BHyTpeHHEe COTPOTHUBICHUE
Ka)KJIOTO UCTOYHHUKA TOKA, KOTJa Crjla TOKa BO BHEIIHEH LIENH B 000UX CIy4asiX 0/IMHAKOBA.

3. Ilpum momxmroueHnH BOJIBTMETpA C conpoTuBieHreM 200 Om HEMOCPEACTBEHHO K 3aKUMaM
HCTOYHUKA OH IOKa3blBaeT HampspbkeHue 20 B. Eciu e 3TOT MCTOYHMK 3aMKHYTb Ha PE3UCTOP
conpotuBiieHueM 8 Om, TO TOK B LENU CTaHOBUTCS paBHbIM (,5 A. HaliTu: 3.4.c. U BHyTpeHHee
CONPOTHBIIEHNE UCTOYHHKA.

4.  BuyTpeHHee compoTHBIeHHE akKKymyisitopa I Om, K.ILJ. akkymynsatopa paBeH 80 % mpu
cuie Toka 2 A. OnpenenuTs 3.7.C. aKKyMYJsTopa.

5.  Hcrounuk TOKa C 3.0.c. 12 B u BHyTpeHHUM comnpoTtuBieHueMm (0,5 Om coeluHEH ¢
peoctarom. HampspkeHue Ha 3axkumax ucTouHuka paBHo /0 B. KakoBa niamHa MenHOM NMpOBOJIOKH
peocrara, eciiu ee ceucHue / MM?? Y nensHoe COIIPOTHBIICHUE METU 1,6810° Owm.

3anamue Ne 7
Tema: IlocTosIHHBIN dJ1eKTPUYECKUH TOK. MowHocmb yenu nocmosHHo20 moKa, 3aKou /[coys —
Jlenya
Bonpocsr:
Pa6ora Toxa.
Mo1HOCTh TOKa (TOHAsI, MT0JIe3HAsl, TOTEPH).
KIIJI ucTounnka ToKa.
PexurMBI X0JI0CTOrO X013, COrJIaCOBAaHHON HArpy3Ku KOPOTKH 3aMbIKaHUS B 3aMKHYTOM LIEIIH.
3akoH Jlxoynsa — Jlenna

ANANRNANEN

3anaum 1A pelleHUsi B AyIUTOPUH
1. 3JIC ucrounuka Toka 2 B, ero BHyTpenHee conporuienne 1 Om. KakoB Tok B menw, eciu

Ha Harpy3ke Bblaensiercss MomHocTs 0,75 BT?

2. MoxHOo M nBe Jiammbl HakanuBaHus MoutHocThio 40 Bt m 60 Bt, paccumtanHbie Ha
Hanpspbkenue 110 B, BKitounTh B ceTh ¢ HanpsbkeHueM 220 B, coeiMHUB MX MOCIEI0BATEIBHO?

3.  Axkymymsarop ¢ DJIC 2,6 B, 3aMkHYTBII Ha BHEIIHEE COMPOTUBIIeHUE, naeT Tok 1,0 A. [Ipu
9TOM Pa3HOCTh MOTEHILMAJIOB MEXIy IOJICaMH akKymyisitopa paBHa 2 B. Haiigute TemnoByro
MOIIIHOCTb, BBIJICTIIEMYIO B aKKyMYJISITOPE, MOJIHYIO MOIIIHOCTh HCTOYHHKA, MOJIE3HYIO MOIITHOCTb.

4., MHcrounuk c¢ BHyTpeHHHUM comnpotuBieHueM I u DJIC & 3aMKHYT Ha TpH pe3ucTOpa
conpoTtuBiieHueM R = 3r, coequHEHHbBIE TIOCIE0BATEIbHO. BO CKOJIBKO pa3 M3MEHHUTCS CHJIa TOKa B
L[eNU, HANpsHKeHHE Ha 3a)KUMaX HCTOYHUKA U TOJIE3HAs MOIHOCTb, €CIIM PE3UCTOPHl COCIUHUTH
napasienabHo?

5. llpu nonkmroyeHUH K Oatapee pe3ncTopa Ha HEM BbiaenseTcs MoiHocTh 12 BT. [Ipu sTom
KIIJI cucremsl, cocrosmiel u3 6arapeu u pe3ucrtopa, okaszaics paBHbIM 0,5. Haiinure KITJ cuctemsr
[IpH MOJKIIOYEHUH K OaTapee Ipyroro pe3ucropa, Ha KOTOPOM BBIJEINSETCS MOLTHOCTD 9 BT.

6. Ot ucrounuka ¢ HampsbkeHuem 100 kB HeoOxomumo mepenaTb Ha pPacCTOSIHHE S5 KM,
MoutHocTh 5000 kBt. JJlonyctuMast motepst HanpsbkeHus B mpoBoaax 1 %. Paccuuraiite MUHUMaIbHOE
CEYEeHHE MEAHOTO MPOBOJA, IPUTOJIHOTO JUIsl 3TOU LENH, €CIIU YIeIbHOE CONPOTUBIEeHNE Meau 1,7 10
Om'm.

7. VY snemenra ¢ OJIC 6 B cuna Toka mpu KOpoTKOM 3amblkaHuu 3 A. IIpu kakoM BHeIIHEM
COTPOTHBIIEHUH, TOJKIIOYEHHOM K UCTOYHHKY, IMOJIE3HAsE MOIIHOCTh OyneT MakcumanbsHa? Yemy oHa
paBHa.

3agaum U1 CAaMOCTOSATENIbHOI0 PelIeHUs

1. Axkymynsarop ¢ BHyrpeHHuUM conpoTuBieHneM 0,08 Om mpu Harpyske 4 A oTaaeT BO
BHEIIHIOIO IeNb MOIIHOCTh 8 BT. Kakylo MOIIHOCTh OTJACT aKKyMYJIATOpP BO BHEIIHIOIO LENb MpU
Harpyske 6A?




2. DnexTpu4ecKHid YallHHK MMeEET JBe CEKIUH HarpeBaTens. [Ipu BKIIOUEHUH MEpBOI CEKIUU
BoJa 3akumaer yepe3 10 MuH, a npu BKIOYEHUH BTOpod — uepe3 30 MuH. Yepe3 CKOJIbKO BPEMEHU
3aKUINUT BOJA, €CIM CEKIIMH BKJIFOUUTD NapauIeIbHO?

3. DnemeHT 3aMbIKaeTcs OJUH pa3 Ha conpoTusieHue 3 Om, Apyroi pa3 Ha COMPOTUBICHUE 9
Om. Omnpenenute BHYTPEHHEE CONpPOTHBICHHE OaTapew, €Cld B TEPBOM M BTOPOM Cllydasx Ha
CONPOTHBIICHUSX BBIJEIIATIACH OJTHA U TA )K€ MOIIIHOCTb.

4. Jlamnouku, compoTuBiieHUs KOTOpbIX 3 Om um 12 OM, NOAKIIOUYEHHBIE MOOYEPEAHO K
HMCTOYHHUKY TOKA, MOTPEOJISIOT OJUHAKOBYIO MOITHOCTh. Halimute BHyTpennee conpotusienue u KIT
LIENU B KaXI0M Cilydae.

5. Kakoe HanmeHbllIee yncIa OJUHAKOBBIX HICTOYHUKOB IMUTAHUS C 3.7.C. IO 2 B ¥ BHYTPEHHUM
conporuBiienueM 1o 0,5 a HeoOXoAMMO B35ATh, YTOOBI Ha BHEIIHEM compoTuBieHuu 10 Om
BbIJIEIISIaCh MAKCUMaJlbHasl MOIHOCTH? MakcumanbHas cuijia Toka paBHa 2 4.

6. /[lBa mpoBomHuka compoTtuBieHusMu [0 Om u 16 Om coenuHeHbl mapauiensHo. [Ipu
MIPOXOXKJEHUM TOKa Ha MEpBOM NpoBOJAHUKE Bbiaensercs 40 /[ tennorel. OmnpenenuTs, Kakoe
KOJIMYECTBO TEIJIOTHI BBIJCIUTCA B 000MX MPOBOJHUKAX 32 TO K€ BpPEMs MPU MX MOCIEA0BATEILHOM
COEJIMHEHUH.

7. K ucTouHHKy TOKa MOJKIIOYAIOT B MEPBOM Ciy4dae pe3ucTtop compotuBienuem !/ Om, a B
apyroM — 4 Om. B o0oux ciydasx pe3ucTOpbl 32 OJHO M TO K€ BPEMs BBLAEISAIOT OJUHAKOBOE
KOJIM4ECTBO TerI0Thl. OnpenenuTh BHYTPEHHEE COMTPOTUBIEHNE HCTOYHHKA TOKA.

3anamue Ne 8
Tema: IlocTOSIHHBIN 3JIeKTPUYECKUH TOK. 3akonsl anekmponusa. 1 azosvie pazpsovl
Bonpocsr:
[IpencraBnenue 06 371ETKPOIUTAX.
3aKOHBI AJIEKTPOJIN3a.
[Tonp3ysiCh 3aKOHAMM 3JIEKTPOJIM3a U OCTOSTHHOM ABOTrazipo, ONMPEIEIuTh MacCy MOHA BOJIOPOIA
U 3apsif 3JEKTpOHa.
CamocTosITeNbHBIN Ta30BbIN pa3psil
HecamocTosiTenbHbli ra30BbIe pa3psibl.
3anauu 1A pelleHUs1 B AyIUTOPUH

1. Barapes ranpBannyeckux siemeHToB umeeT DJIC 0,9 B u BHyTpennee compotusienue 0,6
Om. Ona coctout u3 30 371eMEHTOB, COCIMHEHHBIX B TPY OJIMHAKOBBIC MapajuiesibHble rpynibl. Hailtu
Maccy JIByXBaJICHTHOM Me/d, BbIICTUBIICHCS Ha KAaTO/I€ ANEKTPOJIUTUYECKOM BaHHBI 32 5 MUH pabOThI
Oarapeu, noakr0YEHHOM K Hel. (CompoTtuiienne BaHHBI 205 OM).

2. Kakoif cuiibl TOK JOJDKEH MPOXOJUTH Yepe3 PacTBOP AIIEKTpoJuTa, 4TroObl 3a 1 MHH
paznarazcs Ir Boasl? KakoB 00bEM BBIIENMBIIETOCS MPU 3TOM I'peMydero rasa (maosmkeH olnanaTh
AIIEKTPOH, YTOOBI HIOHU3UPOBATH ATOM PTYTH IPU HOPMANIBHBIX YCIOBUSX)?

3. [lotenmman wuonuzaumu aromoB prytu 10,4 B. Kakoii HauMeHbIIe CKOPOCTBIO JOJDKEH
007a1aTh ANIEKTPOH, YTOOBI HOHU3UPOBATH ATOM PTYTH IIpU yaape?

3agaum U1 cCAaMOCTOATENLHOI0 PellieHus

1. HuKenMpOBaHHE METALIMYECKOrO M3IENMS C IUIOMANbI0 IOBepxHOcTH 120  cM?
POJIOJDKAIOCH 5 ¥ mipu cuiie Toka 0,3 A. Onpenenute ToumumHy h ciiost HuKens (BaJeHTHOCTb paBHa 3,
wiotHocTs 8800 kr/md).

2. Ilpu snexrponuse Bojabl uepe3 BaHHy npoTék 3apan 1000 Ki. KakoBa Temmeparypa
BBIJICNTUBIIETOCS KUCIOPOa, €CIM OH HaxoauTcs B B 00bEMe 0,25 1 mon aaBnenuem 129 klla?

3. Ilpu kakoM HampsHKEHHHM 3a)KUTAeTCs HEOHOBas JIAMIIOYKA, €CJIH PACCTOSHHE MEXIy
3NIEKTPOIaMHU (B BUJE TOHKHUX IacTHH) paBHO d? CUMTaTh W3BECTHBHIMHU DHEPTHIO HOHU3AIMN HEOHA
W,,, iy ¢BOOOIHOTO Tpodera |3IeKkTpoHOB MEXIY IBYMsI MOCIEA0BATEIbHBIMU CTOJIKHOBEHHSIMHE C
aToOMaMU HEOHa U 3apsi/i SJIEKTPOHa €.

AN

AN

3anamue Ne 9
Tema: MarnutHoe noJje B Bakyyme. MI1 moxos u 3aps008
Bonpocsbl
v MarHuToCcTaTHyecKoe moJje, BeKTop HHAYKIMA MI1, THHHH HHIYKIIUH
v’ DrneMeHT TOKa, 3akoH bro — CaBapa.



[IpuHIHMI Cyneprno3uuyu MarHUTHBIX IOJICH.
MII npsiMoro Toxa.

MII KpyroBoro TOKoB.

Teopema 0 HUPKYJIALMH.

MII conenounpa.

AN NN NN

3anaum UIsA penieHUs1 B Ay IUTOPUH
1. TIlo npsMosMHEHHOMY MPOBOJHUKY TeueT TOK 12 A. Omnpenenute MHAYKIUIO MarHUTHOTO
I0JIsI B TOYKE, PABHOYAAJIEHHON OT KOHILIOB ITPOBOJHHMKA U HaXOJSIIEHCS Ha PACCTOSIHUU & CM OT €ro
ocu. Paccmotpure nBa ciy4qast:
1) nuHa npoBoaHuKa 20 cM;

2) mpoBomHuK Geckoneuno miuHHbi (1 >> 1),

2. Ilo Butky, numeromemy Gopmy kBagpata co croponoit 20 cm, uaer Tox 5 A. Onpenenure
MHIYKIIMIO MarHUTHOTO MOJISl B TOYKE MEepecedyeHus AuaroHajell U B OJHOM U3 TOYEK IMepeceyeHust
CTOPOH.

3. [Ilo xpyroBomy BUTKY W3 TOHKOTO TpoBoaa paamycoMm 100 MM mupkymupyer Tok 1 A.
Haitaure MHIyKIMIO MAarHUTHOTO TOJIS:

1) B IEHTpE BUTKA;

2) Ha OCH BHTKA B TOUKE, OTCTOAIICH OT ero mneHrpa Ha 100 mm.

4. Ormpenennute WHIYKIAIO MAarHATHOTO TIOJISL B IIEHTPE IMOJIYKOJIbIIa pamuyca I, caemanHoTro
3 TOHKOTO MPOBOJIA, O KOTOpOMY TedeT Tok | .

3agaum I8 CAMOCTOATEILHOI0 PelieHus
1. OnpenenuTte UHIYKIUIO MATHUTHOTO MOJIs B Touke O, el MpoBoJHUK ¢ TokoM | umeer Bup,
W300paKeHHBI Ha pUCYHKaX. Pamdyc M30THYTOHM 4YacTH IIPOBOJHMKA paBeH R,
IPSIMOJIMHENHBIE YYaCTKH ITPOBOJAHUKA CUATATh OECKOHEYHO JUIMHHBIMHU.

2. Ilo MeaHOMY IMIMHIPUYECKOMY IMPOBOJIY pajuycoM 2 cM U AIuMHOM 3 M TedeT Tok 50 A.
Onpenennre MHAYKLUMIO MarHUTHOTO IIOJS B TOYKaX, OTCTOSIIMX OT OCHM IPOBOJA Ha
paccrosHue 0,5 cM M 5 ¢CM U MarHUTHBIN MOTOK, IPOHU3BIBAIOIIUI OJHY U3 ITOJIOBUH OCEBOTO
ceueHust npoBoja. IlocrtpoiiTe rpaduk 3aBUCUMOCTH HMHIYKLIHMHW MAarHUTHOTO IHOJSA OT
paccTOosHUA 0 OCH IIPOBOJA.

3. JlnuHHBIA TIpssMO¥ cosieHou[, coxaepkamuii 10 BUTKOB Ha 1 ¢cM HamMOTaH Ha KapTOHHBIM
kapkac. [To Butkam cenenonsia uzet 1ok 5 A. Onpenennre UHAYKIUIO MarHUTHOTO TOJIS:

1) BHYTpH coJieHOUIa BOJIH3H €0 CepeAnHbI;
2) B LIEHTPE OJHOTO U3 OCHOBAHHIA.
3anamue Ne 10
Tema: MarnutHoe noJse B Bakyyme. /Jeiicmeue MII na moxu u 3apsovi
Bonpocel

3akoH AMriepa, cuna AMiiepa U €€ HalpaBJICHUE.

B3auMoericTBre NapauieIbHbIX TOKOB OJHOTO HAIIPABIICHHUS.

B3auMoericTBre napajuleIbHbIX TOKOB BCTPEYHOIO HAIIPABIICHHUS.

Bpamenue pamku ¢ TokoM B MII, MOMEHT CuUJIBL.

AN N NN



v Cwuua JlopeHiia u eé€ HarnpaBJieHuE.
v OcO0EHHOCTH JIBMXKEHHS 3apsKEHHOMN YaCTHUIIBI B MATHUTHOM TIOJIE.
3ajauu 119 pelieHUs B AYANTOPUH
1.  /IBa npsAMONMHEMHBIX JUIMHHBIX IPOBOJIHUKA PACIOJIOkKEHBI Ha paccTostHuU 10 cM 1pyr ot
apyra. ITo nmpoBoanukam tekyt Toku 20 A u 30 A B oxHOM U TOM e HampasieHuu. Kakyio pabdoty
(Ha emuHMIy JJIUHBI MPOBOJHMKA) HYXHO COBEPUIMTH, YTOOBI pa3fABHHYTH 3TH IMPOBOJIHUKH 0
paccrosinus 20 cm?
2.  Burok pagmycoM 5 c¢cm c TokOM [/ A TIOMEUIEH B OJHOPOJAHOE MAarHMUTHOE IIOJIe
HATIPSDKEHHOCTBIO 5 KA/M  Tak, 9T0 HOPManb K BHTKY obpasyer yrox 60° ¢ HampaBieHHEM IO
Kakyto paboTy coBepIaroT CHIIBI OIS P MOBOPOTE BUTKA B YCTOHYHMBOE MOJIOKEHHE?

3. B opaHOW TmMJIOCKOCTHM HAaxXOIATCS NPSMOJHMHEHHBIH TNPOBOJHUK C TOKOM |, W

PSIMOYTOJIbHBIH KOHTYp ¢ TOkOM |,. CTopoHbI KOHTYpa @ u b, mpudem cTopoHa a mapaiienbHa

HPOBOJIHUKY C TOKOM |, m pacnonoxeHa Ha pacctosHuM C OT Hero. OnpexnenuTe:

1)  cubl, ACHCTBYIONIUE HA TPOBOJI H KOHTYD;
2)  BpallamU[fii MOMEHT, JCUCTBYIOIIUI HAa KOHTYP;
3)  MarHUTHBIN MOTOK, TPOHU3BIBAIOIIHIA KOHTYP.
4.  Ompenenute HOPMAJIbHOE M TAHTEHIMAIBHOE YCKOPEHHS SJEKTPOHA, IBIKYIIETOCS B
COBITAJIAIOIIMX TI0 HAIMIPABJICHUIO YJIEKTPUIECKOM U MarHUTHOM MOJIsiX. PaccmoTpuTe fBa cirydast:
1)  CKOpPOCTb 3JIEKTPOHA HAIPaBJICHA BIOJIb CUIIOBBIX JIMHHIA MOJICH;
2)  CKOPOCTH 3JICKTPOHA MEPICHANKY/ISIPHA CHIOBBIM JTHHHSIM.
3agaum Ui CAMOCTOSITEILHOI0 pellleHust
1. IlpoToH, mpoueamuil yCKOPSIOUIyI0 pa3HOCTh noTeHuuanaoB 600 B, Bieren B ogHOpOIHOE
MAarHWTHOE IOJIE C HAIPSHKEHHOCTBIO, MEPHEHAMKYISIPHOM €ro CKOPOCTH M paBHOM 24 10* A/m.
Onpenenure:
1) pagryc OKpy»KHOCTH, TI0 KOTOPO# JIBMXKETCS MPOTOH;
2) UMITyJIbC MMPOTOHA,
3) mepuo ero oOparieHHs.
2. B marautHOM Tmone ¢ wHAyknumed 1,2 Tn mo kpyroBoit opOute pammycom
45 cm gBwxketcs o - yactuia. Onpegenure:
1) ckOpOCTh & -4aCTHIIBL;
2) KMHETHYECKYIO SHEPTUIO (f -4aCTHIIbI,
3) pa3HOCTh MOTEHIIHAIOB, MPOHICHHYIO ¢ -4ACTHUIICH.
3. DIIEKTPOH JBWKETCS B MarHUTHOM TMOJi€ C WMHIyKIUEH 2- 10° Ta no BMHTOBOM NMHMM C
paauycoM 2 cM U marom 5 cM. C Kakoil CKOPOCTBIO JIEKTPOH BJIETEN B MarHUTHOE 1oJjie?
4. Burok, mo kotopomy TedeT TOoK 20 A, cBOOOAHO yCTaHOBWJICSI B MAarHUTHOM IIOJie C
unaykuueit 0,016 Tn. uamerp Butka 10 cM. Kakyio paboTy HYy’KHO COBEPILIUTH, YUTOOBI:
1) mepeMecTUTh BUTOK B 00J1aCTh ITPOCTPAHCTBA O€3 MArHUTHOT'O MOJIS;
2) moBepHyTh BUTOK Ha yroi 90° u 360° 0OTHOCHUTEIHLHO OCH, COBIAAMOMICH C THAMETPOM.
3anamue Ne 11

Tema: MarnuTHoe 1oJie B BelecTBe
Bonpocsr:
MHUKpPOTOKH, BEKTOP HaMarHW4YMBaHUs, TOK HAMAarHWYMBaHUs (TIOBEPXHOCTHBIN TOK)
Bexkrop nHanpsokénnoctu MIT.
JlnaMarseTusM (MarHUTHas IPOHUIIAEMOCTh U BOCIIPUUMYNBOCTh, MEXaHW3M HaMarHUYMBaHMUS,
rpaduK KpUBOH HaMarHWYMBAHUA).
v' TlapamarseTi3M (MarHUTHas! TPOHUIIAEMOCTh U BOCTIPUUMYHUBOCTh, MEXaHU3M HAMATHUYMBAHUS,
rpaduK KpUBOH HAMarHWYMBAHUA).
v MdeppomarHeTusM (IOMEHHAs CTPYKTYpa, MArHUTHAS TPOHUIIAEMOCTh U BOCIPHUMYHBOCTH,
rpaduK KpMBOH HAMarHUYMBAHHUSA).
v MarHuTHbI! ructepe3uc (MeTist THCTePE3nCa, KOPIUTUBHAS CHIIa, OCTATOYHAS
HaMarHM4eHHOCTB).
v Dueprus MII, MarHUTO-MSATKHE U MATHUTO-KECTKHE (DePPOMArHETHKH.

ANANEN



v' VCIoBus Ha TPaHUIIE pa3Jiena BYX Pa3sHbIX MArHETHKOB.
3anaum IS penieHus1 B Ay IUTOPUH

1. HWuaykuus MarHuUTHOTO IOJS B BaKyyMeé BOJIM3M IIJIOCKOW IOBEPXHOCTH OJHOPOJHOTO
MarHeTuka paBHa B. Bekrop MHAYKIIMM MarHUTHOIO IOJI COCTABJISIET YroJl O € HOPMAaJbI0 K
MIOBEPXHOCTU. MarHuTHasi IPOHMIAEMOCTh MarHeTukap. Haiiaure mMoaynb MHIYKIMM MarHUTHOIO
I10JIsI B MarHETUKE BOJIU3U MTOBEPXHOCTH.

2. ConeHoup (KaTymka WHIYKTUBHOCTH, IO BHTKaM
KOTOpO#l mpoTekaeT TOK) JIMHOM 20cm W nuamerpoM 4 cwm
UMEeT IUIOTHYIO TPEXCIOiHyl0 O0OMOTKY M3 IpoBoOja
nuamerpoM 0,1 mm. ITo obmorke teuer 1ok 0,/ A. Kpusas Hif
HaMarHUYMBaHUs CEpACYHUKA COJICHOMZA INpEJCTaBlieHAa Ha 1o}
pucyske. OnpenenuTh: HANPSKEHHOCTb MATHMTHOIO MOJS o
CONCHOWMA,  MHAYKIMIO, — MArHATHYIO — MpORMUmaemocts 4
CepJCUHUKA, UHIYKTUBHOCTh COJIEHOU /1A, swepruro  © 7 2T 5 4 5 6 7 4 HAJH
MarHUTHOTO THOJISl 1 00bEMHYIO INIOTHOCTh SHEPTHHU TOJIS.

3.  Ha mocTosHHBI MarHuT, HMEOUIMA (QOopMy IUIMHApa IIHHOKH 15 cM HamoTamm
paBHOMepHO 300 BUTKOB TOHKOTO npoBoja. [Ipu nponyckanuu Toka 3 A moJie BHE MarHuTa Uc4eso.
Haiigure KoSpuUUTHBHYIO CUITy MaTepHala, 3 KOTOPOro U3rOTOBJIEH MAarHUT.

3agayuu A1 caMOCTOSITEILHOIO pellieHust

1. TlocTosiHHBI MarHUT UMEET BUJ KOJblLA C Y3KHMM 3a30pOM Mexay noirocamu. CpenHuit
nuametp kousbla umeet paguyc 20 cm. Illupuna 3a30pa 2 MM, HHIYKIMS MarHATHOTO ITOJISL B 3a30pe
40 mTn. Ilpenebperas paccessHueM Ha Kparo 3a30pa, HAWIWTE MOJYJIb HAMPSHKEHHOCTH MarHUTHOTO
T0JIsI BHYTPU MarHura.

2. Ha xene3Hom cepineunuke B Bujie Topa paguycom 250 mm mmeercs oomotka m3 1000
BUTKOB. B cepneunuke caenana npopespb mmpunoi 1 mm. [Ipu Toke 0,85 A uepe3 0OMOTKY HHIYKITUS
MarHutHoTo moJist B 3a3ope 0,75 Ta. [IpeneOperas paccenBaHMEM MAarHUTHOTO TIOJIS HAa Kpasx 3a30pa,
HalJUTEe MarHUTHYIO IPOHUIIAEMOCTB JKeJIe3a B ITUX YCIOBUSIX.

o, In
2,04

3anamue Ne 12
Tema: DjekTpoMarHuTHasi MHAYKIUSA. 3axon Dapades
Bonpocsl
MarHuTHBIN IOTOK M €r0 H3MEHEHHE.
3aKOH 3JICKTpOMarHuTHOM UHAyKunu dapajes.
[IpaBuio Jlenna.
Byner nu BO3HWKAaTh WHAYKIIMOHHBIH TOK B KPYrOBOM BHTKE, HAaXOJSAIIEMCS B OTHOPOIHOM
MardUTHOM IT0JI€, €CJIH:
— TepeMeniaTh BUTOK MOCTYNATEIbHO;
— BpalaTh BUTOK BOKPYT OCH, MPOXOJAIICH yepe3 LEHTP MEePIEeHIUKYISIPHO MIOCKOCTH
BUTKA;
— BpalaTh BUTOK BOKPYT OCH, JIEXKAIICH B IMIIOCKOCTH BUTKA.

3agatm JJIS PCIICHUS B AVIMTOPUHA

1. [IpoBonounas katymika, cocrosimas u3 1000 BuTkoB, momMerieHa B 0JHOPOJHOE MAarHUTHOE
MoJie TaK, YTO JUHUM MarHUTHOM WHAYKIMU TMEPHeHAUKYISPHBI IUIOCKOCTH BHUTKOB. Katyrmika
MOJICOEIMHEHA K rajgbBaHoMeTpy. Korna karyiiky yaansioT U3 MoJis, 0 BUTKaM MPOTEKaeT 3apsij 103
Kn, onpenenseMblii o0 OTKJIOHEHUIO CTPENKU TajgbBaHoMeTpa. OnpeneiauTh WHIYKIIMIO MarHUTHOTO
T10J1s1, €CIIH TUIOMIAAb OHOTO BUTKa 1002, COMPOTUBIIEHUE KATYIKH 2 OMm.

2. Pamka B ¢opMe paBHOCTOPOHHETO TPEYroJbHHKA MOMEIIEHAa B OJHOPOJAHOE MAarHUTHOE
none ¢ uuHaykuuen 0,08 Tn. [lepneHaukynsp K TUIOCKOCTH PaMKH COCTaBJISIET C HaIlpaBICHHUEM
MarHuTHOTO ToJis yron 30°. Ompenenure CTOPOHY PaMKH, €CIU M3BECTHO, UYTO CpEAHEE 3HAUYCHUE
O/1C naayKuuu, BO3HUKAIOLIEN B paMKe NpH BbikItoueHnH nostst 3a 0,03 ¢, pasHo 10 MB.

3. IIpoBomuuk amuHO¥ 0,5 M IBHXKETCS CO CKOPOCTHIO 5 M/C MEPIEHIUKYISIPHO CHUIOBBIM
JUHUSM B OJHOPOJHOM MArHUTHOM T0OJe, WHAYKIus KoToporo 8 wmTn. Haiimute pasHocTh
MOTEHIIMATIOB, BOSHUKAIONIYIO Ha KOHIIAX MPOBOJIHUKA.

AN



3agaum Ui pelieHusi B ayINTOPUM

1. Kontyp mromazso 102 M° pacrososkeH nepreHIuKyIIpHO JHHISM MArHUTHOM MHIYKIHH.
MarnuTtHas HMHAIYKIUS MeHsercs mo 3akoHy B(t) = 5.sin(4,7.t) Tun. Omnpexpenure 3aBHCHUMOCTH
MarHuTHoro notoka u 3C uHaykuu ot BpeMeHu. Omnpenenure MrHOBEHHOE 3Ha4Y€HHE MAarHUTHOTO
notoka u D/]C MHIYKIIMK B KOHIIE MATOW CEKYH/IbI.

2. B marautHOM mone ¢ uaaykuueit 0,2 Tin BpamaroT crepkeHp auHoi 0,2 M ¢ MOCTOSHHON
yriaoBoit ckopocthio 50 panm/c. Halimure pa3sHOCTh NMOTCHIMAJIOB HA KOHIAX CTEPXKHS, €CIH OCh
BpAIIEHUSI TPOXOIUT Yepe3 KOHELl CTEPKHS MapajuIeIbHO CUIIOBBIM JIMHUSAM MarHUTHOTO MOJIS.

3. B marauTHOM mONE€ OECKOHEYHO JIMHHOTO HPSMOTO IPOBOJHHWKA C TOKOM HAXOJWUTCS
NpSIMOYTOJIbHASL paMKa, CICJaHHAs W3 METAJUIMYECKOW MPOBOJIOKH, CO cTOpoHamu a u b , mpuuem
CTOpOHA a MapajielbHa IPOBOAY C TOKOM. bmkaiimias K IpoBOAYy CTOpPOHA paMKU HAXOJIUTCS OT
Hero Ha paccrosiHuM I . Onpenenure cpegHee 3HaueHue J/]C nHAYKIMY, BOSHUKAIOIIEH B paMKe, eClln
¢ yIalIaTh OT TMPOBOJHUKA C TOKOM MapalIebHO caMmoii cebe Ha paccTosHue 2f OTHOCHTEIBHO
MIEPBOHAYAIIBHOTO TIOJIOKEHUS CO CKOPOCTHIO L.

4. Tlnockuii BuTOK Iwomansto 10 cM? craenan u3 poBoJIOKH corpotusiearnemM 0,5 Owm.
CunoBble TUHUM OJHOPOJHOTO MAarHUTHOTO MOJs ¢ MHAYKIMEH 4 T nmeprneHAUKYISpHbI MII0CKOCTH
BuTKa. K BUTKY npucoenuHeH ranpBaHomerp. Haitaure smeKTpuUdecKdil 3apsi, MPOIIEIIINN 4Yepes
raJlbBaHOMETp IIPU MOBOPOTE BUTKA Ha yroJ 120°.

Sanamue Ne 13
Tema: DnekTpomarauTHass HHAYKIUA. CamourOyKyust

Bonpocsl
v’ SIBjenue caMOUHIYKIMU
v VIHAyKTHBHOCTH, €€ 3aBUCHMOCTb OT (JOPMBI, Pa3MEPOB IPOBOAAIIETO KOHTYPA U OKPYKAOIIEH
CpEBL.
Conenous.

NHnykTHBHOCTH OaTaper COJICHOUIOB MPU UX TOCIEI0BATEIFHOM COCTUHEHUH.
NHnykTHBHOCTH OaTapen COJICHOU OB MPU WX MapaJlJIeIbHOM COCTUHEHUH.

AN

332!3‘11/1 AJIA pericHus B aV/IMTOPUHU

1. W3 mpoBojaa muHOW 2 M cIenaH KBaapaT, KOTOPBIM PAcIOJIOKEeH ropru30HTaIbHO. Kakoi
AIIEKTPUYECKHI 3apsi NOpOWIAET MO MPOBOAY, €CIM €ro IMOTSHYThb 3a JIB€ JUaroHajabHO
MPOTHBOTIOJIOKHBIC BEPIIMHBI Tak, 4ToObl OH choxwmica? CompotusieHue mnpoBoaa 0,1 Owm,
BEpPTUKAIbHAsI COCTABJISIONIAst MArHUTHOTO 1oJist 50 MK T

2. Cuna toka B cojeHomje paBHOMepHO Bo3pactaer or 0 mo /0 A 3a [ mun. Ilpu sTOM
coJIeHOUJ HakaruiuBaeT sHepruto 20 /. Kakas 3.1.c. MHAyIUpyeTCsa B COJIEHOUIE?

3. Lens coctouT u3 coimeHouja U UcToyHuka Toka. Conenoup 0e3 cepaeyHuka aiuHON 15
CM Y TUAMETPOM 4 cm UMEET TUIOTHYIO HAMOTKY M3 JIBYX CIIO€B METHOTO MpoBoJia AuameTpoM 0,2 mm.
[To conmenouny Ttewyer 1ok [ A. Ompenenutb 3.1.C. CAMOMHAYKIIMM B TOT MOMEHT, KOTJa MOCIe
OTKJIIOUEHHUSI €ro OT HMCTOYHHMKA TOKa CHJia TOKa yMeHbIIwiack B aBa pas3a. (CompoTuBieHHEM
npeHeopeyn ).

3agaum IS CAMOCTOATENbHOIO PEeICHUS

1. Konbuo pamuycom 6 cm u3 mnpooaa comnpotuBieHuemM 0,2 Om  pacnosoxeHo
MEePHIEHAUKYIISIPHO OJHOPOAHOMY MarHUTHOMY 1outo ¢ uHaykiuen 20 MTn. Konplo ckinaablBaroT Tak,
YTO MOJYYArTCs JBa OJMHAKOBBIX KOJIbLIA B BUJIE BOCBMEPKH, JIeXKAIIEH B TOM )K€ MIOCKOCTH, YTO U
koJibL10. [locne ckiaapiBaHus MArHUTHOE T0JIE€ BBIKITIOUatoT. Kakol anekTpuueckuil 3aps npouieT no

IIPOBOAY:

1) Korja KOJbIO CKIIAbIBAIOT;
2) KOT/a BBIKJIIOYAIOT MAarHUTHOE T0J1e? 8,7
2. YeMmy paBHa 0OBEMHAs IUIOTHOCTh SHEPIMM MArHUTHOTO MONsA  =°
coneHom1a 0e3 cepAeUyHNKa, UMEIOIIEro TUNIOTHYIO OJTHOCIOWHYIO "5
HaMOTKY IpoBojaoM auamerpoM 0,32 MM, €Ciu MO HEMY TedeT
Tok 0,1 A? Mt
3. Tlo conenouny mmuHoi 0,25 cm Teder Tok I A. Uucno BUTKOB B &
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o6motke 500, IUIOMAfh IONEPEYHOr0 CeueHHs coleHomma 5 cm’. B coleHOHM BCTaBieH
KEJIe3HBI CepACUHUK (KpHBasi HAMarHWYMBaHUS — Ha puUCyHKe). HaliTu sHepruto MarHuTHOro
I10JIsI COJIEHOM1A.
3anamue No 14
Tema: DieKTpOMarHuTHbIE KoJIeOaHUs U BOJHBI. C80000HbIE 2IeKMPOMACHUMHbLE KOAEOAHUSL 8
NEKMPUYECKOM KOHMYpe
Bomnpochbi:
DNEeKTPOMAarHUTHbIE KOJIeOaHHUS.
JuddepenunansHoe ypaBHEHHE U 3aKOH KOJIeOaHUH 3aps/ia B UCaTbHOM KOHTYPE.
[lepuon u yacTora KoJieOaHUM B UJI€AIbBHOM KOHTYpE.
Huddepenunanbaoe ypaBHEHHE U 3aKOH KOJIEOaHUH 3apsiia B pealbHOM KOHTYpE.
[lepuon u yacTora KoJiebaHH B pealbHOM KOHTYpE.
3aBUCUMOCTb aMIUIMTY 1A 3apsijia Ha KOHAEHCATOPE OT BpEMEHH B pealbHOM KOHTYpE.
JIeKpeMEeHT AJIEKTPOMArHUTHBIX KOJIEOaHU.
Bpewms penakcanun.
J1oOpOTHOCTH KOHTYpA.

AN NI N N N N N NN

3anaum uIA pelleHUs1 B AyIUTOPUH

1. Kounencatop xoJsiebaTenpbHOTO KOHTypa Obul 3apsbkeH g0 3 MkKin. 3Has, 4to
WHIYKTUBHOCTh KaTYIIKU paBHa 2 MI'H M yacToTa 31eKTpOMarHuTHbIX Kosuebanuil 30 ', BHIYMCINTD
SHEPrUI0 MarHUTHOTO MOJISI KaTYIIKU Yepe3 1 ¢ mociie Havaja 3JeKTPOMarHuTHBIX Koyie0aHuil, cunTas
UX HE3aTyXaloIHUMH.

2. KonebarenpHOrOo KOHTYp COCTOMT W3 KOHJIEHCAaTOpa eMKOCThio S5 M®D, KaTymku
UHAYKTUBHOCTBIO 4 MI'H u pe3ucropa comportuienueMm 0,4 Om. Omnpenenuts: jorapudmuyueckuit
JIEKPEMEHT 3aTyXaHUs JIEKTPOMArHUTHBIX KoJIeOaHUHM U JOOPOTHOCTh KOHTYPA.

3. KomnebaTtenbHblii KOHTYp cOAEpKUT compoTuiieHue (0,8 Om, KaTylIKy WHIYKTUBHOCTBIO
2 mI'n KOHAEHCATOP eMKOCThIO 3 M@D, KOTOPBIN ObLI 3apspkeH 10 30 B. Onpenenuth aMIUTUTYAy TOKa
yepe3 (0,02 ¢ mocae Havasa MIEKTPOMAarHUTHBIX KOJICOaHMIA.

4., UYemy paBHO TOJIHOE COMPOTHBJICHHE (VTSI  TMEPEMEHHOTO TOKAa YacTOThl  (0) y4acTKa
LIENHU, COCTOSIIEro M3 TMapaieIbHO  BKIIOUYEHHBIX KOHJEHcatopa eMKocTbio C W aKTHBHOTO
comnpoTuBiieHus R.

3agayuu A1 caMOCTOSITEILHOIO pellieHust

1. BbluuCIUTH PHEPrUI0 DJEKTPUUECKOTo MoJisi KOoHAeHcaTopa uepe3 0,02 ¢ mocie Havana
AIIEKTPOMArHUTHBIX KOJIe0aHUH B U€aIbHOM KOHTYpE, €CIM KOHIEHCATOp UMEET eMKOCTh /Mm@ U ObLI
3apsikeH 10 0,4 Kn, a iHAYKTUBHOCTh KaTYIIKU paBHA 2 ml H.

2. Pa3HOCTbh MOTEHIIMAJIOB Ha OOKJIA/JKaX KoJieOaTeIbHOr0 KOHTYypa YMEHbIIMIACh B 3 pa3a 3a
Imc. OnpenenuTs CONMPOTUBICHNE KOHTYPA, €CIM eMKOCTh KoHaeHcaTopa 0,2 mMk® M UHIYKTUBHOCTh
Karymku 5,07 ml H.

3. Omnpenenute norapu@MUUECKUid JEKPEMEHT 3aTyXaHWs, TMPU KOTOPOM  DHEpPrus
K0JIe0aTeNbHOrO KOHTYpa YMEHbIIaeTcs B 8 pa3 3a 5 MOJIHBIX KOJIeOaHMi

4. KonebaTenbHbII KOHTYp COACPKHUT compoTuBieHue / Om, KaTylUIKy WHIYKTUBHOCTBIO 25
mIH KOHOEHcATOp eMKOCThIO0 /0 mx®. Onpenenutsb, 4Yepe3 CKOJIbKO MOJIHBIX KOJIeOaHU aMILTUTyaa
TOKa B KOHTYPE YMEHBILIUTCSA B €pa3.

5. KonebaTenpHblil KOHTYp COIEPKUT KaTYIIKy HHIYKTUBHOCTBIO 6 MKk[H, KOHAEHCATOP
eMKOCTbI0 /0 H® u pesuctop conpotusieHueM /0 Om. Onpenenure Ans ciydas MakCHMyma TOKa,
KaKOBO OTHOIIEHHWE BSHEPrMM MArHUTHOTO TOJs KaTyIIKM K SHEPruU BIIEKTPUUECKOTO TOJIA
KOH/JIEHCATopa.

3anamue Ne 15
Tema: DjieKTpOMArHUTHBIE KOJIeOAHUS U BOJIHBI. BolHydicOeHHble d1eKmpomasHumuble KoaeOaHus,
nepemeHHbll d1eKmpUudecKuti mox
Bonpocsl
v IndpdepeHnnansHoe ypaBHEHUE U 3aKOH KOJI€0aHMi 3aps/ia B peaJbHOM KOHTYPE.
v H3MeHeHHE TOKa B KaTyIIKe KOJe0aTeIbHOTO KOHTYpa
v M3MeHeHHE HANPSHKEHHs Ha KOHIEHCATOPE, KaTyIIKe HHAYKTUBHOCTH U PE3UCTOPE.



v BekropHast iuarpaMma TOKOB M HAalPsDKEHUS (BJald OT PE30HAHCA, TIPU PE30HAHCE)
v 3akon OMa Ha y4acTKax ey MePEMEHHOTO TOKa
V' PeakTUBHbIE COMPOTHBIICHUSI.
v MOUIHOCT [ENH EPEMEHHOTO TOKA
3asauu 119 pelieHUs B ayANTOPUM

1. B nens nepemenHoro toka HamnpsbkeHueM 220 B u uwactoroit 50 I'i mocnenoBarenbHO
BKJIIOUEHBI pe3uctop comnportuieHrueM 100 Om, kaTymika MHAYKTUBHOCTRIO 0,5 I'H M koHAEHcaTop
émkocthio 10 Mmx®d. Onpenenure:

1) cuiy TOKa B 1eNH;

2) najaeHue HarpsHKEHUs Ha aKTUBHOM COIIPOTHUBIICHUH;

3) nageHue HapsDKEHUSI Ha KOHJIEHCAToPE;

4) naneHue HaNpsHKEHUS Ha KaTyIIKe.

2. K cetu ¢ nedcTByOIIMM HampsDKEHHEM U MOJKIIOYMIM  KaTyIIKYy, MHIYKTUBHOE
conpoTtuBiienne kotopo X L , a momHoe comporuBienue Z. Haiitu pasHocte a3z ¢ mexay
TOKOM U HalpsyKEeHHEM, a TaKKe TEIJIOBYID MOIIHOCTh, BBIIEISIEMYI0 B KAaTYIILKE.

3. Henp, cocrosimyro M3 MOCIEIOBATEIbHO COEAMHEHHBIX aKTUBHOTO COIPOTHBIIECHUS
R=0,16 xOM u npoccens NOIKIOUYMIN K CETH C AEUCTBYIOIIMM HampspbkeHueMm u =220 B . Haiitu
TEIUIOBYI0 MOIIHOCTb, BBIJIEISIONIYIOCS Ha  JpOCCesie, €ClAu JICHCTBYIOIIME HaIpsDKeHHUs Ha
conporuBiieHnH R m apoccene paBHbl cooTBeTcTBEHHO U1=80 B 1 uy=180 B.

4. Onpenenuth pPE30HAHCHYIO YacTOTy KOJeOaTeIbHOM CHUCTEMbI, €CId  4acToTa

coOcTBeHHBIX Kosebanwuii fo = 300 Iy, a norapudmMudeckuii TEKPEMEHT 3aTyXaHUs KOJICOaHH paBeH
0,2.

5. B cpene ¢ ¢ =2 wmu =1 pacnpocTpaHseTcs IUIOCKas JJICKTPOMAarHUTHAs BOJIHA.
AMIUTUTY/1a HANpsOKEHHOCTH  DJIEKTPUYECKOTo ToJs BoJHBI 50 B/m. Haitu: ammmutyny
HaAMpPsKEHHOCTH MarHUTHOTO TOJIs; (a30BYI0 CKOPOCTh; HHTEHCUBHOCTH BOJIHBI.

6. Ha kakom nmama3oHe BOJIH paboTaeT MepeiaTyuK, €ClI €MKOCTh €ro KoJeOaTeIbHOTO
KoHTypa udMenserca ot 60 n® no 240 nd, a unAyKTUBHOCTH S0 MKI'H?
7. B Bakyyme pacmpocTpaHsieTcsl TUIOCKash DJJIGKTPOMAarHWTHAas BOJHA. AMIUIATYAA

HaIpsHKEHHOCTH MarHUTHOTO moJisg BojHBEI 0,1 A/M. OmnpenenuTs: SHEPrui0, NEPEHOCUMYIO BOJIHOM
yepe3 IMOBEPXHOCTh Iuomaapo 10 CM2, pACIOJIOKEHHYIO TMEPIEHANKYISIPHO HAIMPABJICHUIO
pacnpocTpaHeHus BOJIHBI, 32 BpeMs S ¢, €CJIM epro1 BoJHbl T <<t.

3agaum ISl CAMOCTOSATEIbHOI0 PelleHNus

1. B nenb nmepeMeHHOT0 TOKa BKJIFOYCHBI TOCIEIOBATEIIBHO PE3UCTOP conmpoTuBiieHHeM 3 Owm,
KaTylllka U UHAYKTUBHBIM CONPOTUBIICHHUEM 2 OM M KOHJIEHCATOP C €EMKOCTHBIM CONPOTHUBJICHUEM 6
Owm. Kakast MOIITHOCTB BBIICTIACTCS B LIENH P ACHCTBYIOIIEM 3HAYEHUU CUJIbI TOKa 2 A?

2. llenp, cocTosimmias U3 IMOCJIEIOBATEIILHO COCIMHEHHBIX KOHJEHcaTtopa eMKocTH 22 MKD u
KaTyIIKA ¢ akTUBHbIM comnpotuBiieHHeM 20 OM u uHaykTuBHOCTHIO 0,35 I'H, moaxirodyeHa K CETH
MepEMEHHOTO HamnpsikeHus ¢ ammuTynoit 180 B u vacroToit 50 I'u. Haiigure:

1) amMIuIUTy1y TOKA B IIETIH;

2) pa3HOCTb (ha3 MEXy TOKOM U BHEIIIHHUM HAMPSHKEHHEM;

3) aMIUIUTY/IbI HATPSDKEHHSI HAa KOHICHCATOPE M KaTYIIKE.

3. NmeroTcsa JIBE CaMOCTOSTEIIbHBIE IICTIH. IlepBasi cocrout nu3 BKJIIOUEHHBIX
nocienoBarenbHo HUctoyHUKa JIC HEKOTOpoM  4acTOThl, KAaTyIIKHM C MHAYKTHUBHOCTBO L u
akTUBHOrO compotuBiieHus R. Bropas - u3 ucrounuka 2J[C Tol kK€ 4acTOTBl W HapajljIeibHO
BKJIIOYEHHBIX KOHAeHcaTopa eMmKkocTbto C wu aktuBHoro compotuBieHuss R. Ilpm kakom
cootHomeHnn Mexay L, C u R caBur ¢azel Mexay TOKOM U HampsbKEHHEM B 000UX Clydasx
OyIeT OJIMHAKOB MO aOCONIOTHOW BEIHUYHHE.

4. Ucxons u3 ypaBHeHUI MakcBena, MOKaKUTe, YTO JIJIS MIIOCKON 3JIEKTPOMAarHUTHON BOJIHBI,

0B, OE
PacCpoOCTPpaHAOIICUCA B BAKYYMC B HAIIPABJICHUU OCHU X, CIIpaBCAJINBbI COOTHOLICHHUA — 6tz = a—y
X

ot OX

0E, .08,



5. YpaBHEHHE IJIOCKOW 3JIEKTPOMArHUTHOW BOJIHBI, PACIHPOCTPAHSIONIEHCS B HEMarHUTHOMN
cpene ¢ (u = 1), mmeer Bum: E(x,t) = 2107%sin(2710° t — 8,97x) B/u. OnpeienuTs: 4acToTy
KonebaHuid, (a3oByl0 CKOpPOCTb,  JAMAIEKTPUYECKYIO MPOHHUIIAEMOCTh CpEIbl, JJIMHY BOJHBI,
MHTEHCHBHOCTH BOJIHBI.

6. B BakyyMe pacnpocTpaHATCs IUIOCKas  OJJCKTPOMAarHUTHas  BOJHA. AMIUIMTYJa
HanpsDKEHHOCTH ee  MarHuTHoro moist 0,1 A/m. Omnpenenutb: aMmIUIMTYLy HanpsHKCHHOCTH
AIIEKTPUYECKOTO TOJIS; CPEIHIOK0 IO BPEMEHH 00BbEMHYIO TUIOTHOCTH SHEPTHU BOJIHBI.

8 cemectp
3anamue Ne 1

Tema: OcHOBBI BOJTHOBO# ONITUKM. M Hmeppepenyus ceéema, memoo OelleHus 801H08020 PPOHMA
Bonpocsl
WNuTepdepeniius.
YciioBus MAKCHMYMOB 1 MUHUMYMOB HHTEP(EPEHITMOHHON KapTUHEI.
[Tonyuenue uHTEpHEpPEHIINN METOIOM JIETICHHS BOJTHOBOTO (hpPOHTA.
buzepkana u 6unpusma Openens.
Cxewma JInoiiga.
bunun3za buite.
Xon nmyueit B cxeme IOnra.
Pacuér wunTepdepeHuronHoit kaptuHel B cxeme HOnra (BbIBOA (Gopmyn A KOOPAMHAT
MaKCHMYMOB ¥ MHHIMYMOB HHTEP(EPEHITMOHHON KapTHHBI)
3agaum IS pelieHusi B ayIUTOPUH

1. Omnpenenuth ATUHY OTpe3Ka, HA KOTOPOM YKIAAbIBAE€TCS CTOJBKO JK€ JUIMH BOJH
MOHOXPOMAaTHYECKOIO CBETa B BaKyyMe, CKOJBKO HX YKJIAJBIBAa€TCSI B CTEKJIE TOJIIMHON 5 MM
(mokazarens mpenoMiieHus crekia 1,5).

2. Haiitu Bce mnmuubl BoiH Buaumoro csera (ot 0,76 mo 0,38 Mkwm), xkoTopweie OyayT: 1)
MaKCUMaJbHO YCHJICHBI, 2) MaKCHMaJIbHO OCIA0JICHBI TIPH ONTHYECKOW pa3sHoCcTH Xoma A
HHTEep(EPUPYIOMINX BOJIH, paBHOU 1,8 MKM.

3. B ombite ¢ 3epkamamu ®penens pacctosiHue d MeXAYy MHHUMBIMU H300paKCHHUSIMU
HMCTOYHMKA cBeTa paBHO 0,5 MM, pacctosiHuEe | OT HUX 10 SKpaHa paBHO 3 M. JlnnHa BosHbI A=0,6 MKM.
Omnpenenuth mupuHy b mojoc nHTEpPEpeHIINN HA IKpPAHE.

4. JlBa mapaJUIeNIbHBIX CBETOBBIX Iy4YKa, OTCTOSIIUX APYr OT Apyra Ha PacCTOSHUU 5 cM,
najaroT MEePIeHANKYIAPHO HA BEPTUKAIBHYIO TpaHb kBapieBoit (N = 1,49) npsMOyroyibHON MPHU3MBI,
NPEeTOMJISIIOIIMK  yroia kKoTopo 25°. M3 mnpusMbl TakkKe BBIXOIAT MapajuieabHbIMU. Haittu
ONTHUYECKYIO Pa3HOCTh X0a A IMyYKOB MOCJIE UX MPEIOMIICHUS TPU3MOIl.

5. Paccrosnue Mexay AByMs mieiasiMu B onbiTe FOHra paBuo 1 MM, a paccTosiHUE OT IIeNel J10
sKpaHa paBHO 3 M. OnpeaenuTs AIUHY BOJIHBI A, HCITYCKAeMOUM HCTOYHUKOM.

6. B ombite FOHra otBepcTHs OCBEMIATMCh MOHOXPOMATHYECKHMM CBETOM JUIMHOM BOJHBI
600 um. PaccTosHue Mexay oTBepcTUsAMU | MM, pacCTOsIHHE OT OTBEpCTUH 0 3kpaHa 3 M. Haiinute
TMOJIOKEHHE TIEPBBIX TPEX CBETIIBIX MOJIOC.

7. B ombrte KOHra paccrosiHue Mexay OBYMs IIEISMH, Ha KOTOpbIE MaJaeT CBET MJIUHOM
BojHbl 0,6 MM, paBHO 0,5 mMm. Onpenenutbh paccTOSHHE OT MIeJNed 10 PKpaHa, eciu IIMpUHA
UHTEP(EPEHIIMOHHBIX MOJIOC OKa3alach paBHOM 1,2 MM.

AN N N N NN

3ajgaum 1151 CAMOCTOSITEIbHOI0 PellIeHNsI

1. TIlpm HaOmomeHUM UHTEp(PEpEeHIMH CBETa OT JBYX KOTEPEHTHBIX HCTOYHHKOB
MOHOXPOMAaTHYECKOIO CBETa C JAIMHOW BOJHBI 520 HM Ha DKpaHe Ha OTpe3Ke IMHOM 4 cM
Habmroaercs 8,5 mosioc. OnpenenuTe pacCTOsIHUE MEXAY UCTOUHUKAMU CBETa, €CIU PAaCCTOSHHE OT
HUX JI0 dKpaHa paBHO 2,75 M.

2.  Ha skpane HaOmogaercs WHTep(EpEeHIIMOHHAs KapTUHA B pPe3ylbTaTe HAJOXKEHHs JIydel
OT JBYX KOTEPEHTHBIX HCTOYHUKOB cBeTa JIMHOM BoiHbl 500 HM. Ha myrm omHoro w3z inyuei
pa3MeCTUIIM NEPIEHANKYISPHO CTEKIIIHHYIO IUIACTHHKY (N = 1,6) TonmuHoN 5 MkM. Onpenenurs, Ha
CKOJIBKO TI0JIOC CMECTUTCSI MHTEp(EepEeHIIMOHHAs KapTHUHA.



3. Ilpu HaGmoaeHUH B BO3yXe HHTEPPEPEHIINU CBETA OT JIBYX KOTEPEHTHBIX HCTOYHUKOB Ha
9KpaHe BUIHBI YEPEIYIOLINECS TEMHBIE U CBETJIbIE M0JIOCHL. YTO MPOM30MAET C IHUPUHOM I10JIOC, ECIIU
HaOJI0IeHUE TPOU3BOJNTD B BOJIE, COXPAHssl HEM3MEHHBIMU BCE OCTAJIbHBIC YCIOBHSA?

4.  Omnpexpenure, BO CKOJIBKO pa3 U3MEHUTCS IIUPUHA UHTEPPEPEHIIMOHHBIX MOJIOC B OIBITE C
3epkasiamu Dpenens, ecnu (UONETOBBIN cBeTOQMIBTp (Tporyckaemass umHa BoiHB 400 HM)
3aMeHUTh KpacHbIM (700 HM).

5.  JIBa mapamienbHbIX Imydka cBeToBBIX BOJIH | u Il magaror Ha crekmsHHy0 pu3my (N = 1,5)
¢ npenowsisitoriuM yriioM 6 = 30° u mocie mperoMIIeHUs BBIXOJAT M3 Hee mapamienbHo. Haiitu
ONTUYECKYIO Pa3HOCTh X042 A CBETOBBIX BOJIH MOCIIE MPEIIOMIICHUS UX TPU3MOIL.

6. Ha kakoMm pacCTOSHUM JIpyT OT Apyra HaXOAATCs ABe ey B onbiTe FOHra, uepes3 KoTopbie
MIPOXOJUT 3eNEHBINA cBeT (A = 520 HM), eciiu Ha dKpaHe HAOIIOJAIOTCS MHTEPPEPEHITMOHHBIC ITOJIOCHI,
paccTosiHue Mexay KoTopsiMu 1,5 Mm? PacctostHue OT 1iesnei 10 SkpaHa paBHO 2 M.

7. B ompite IOHTa paccrosiHre oT mienei 10 skpana 3 M. OnpeaenuTh YriioBO€ pacCTOsTHUE
MEXY COCEJHUMH CBETJIBIMU II0JIOCAMH, €CIIM TPEThsI CBETIIAs I0JI0Ca OTCTOUT OT LIEHTpa KapTUHBI Ha
paccrosiHuu 4,5 MM.

8.  Ecnm B ombiTe FOHra Ha myTtu o1HOTO M3 MHTEp(EPHUPYIOMINX JTydel cBeTa (JUTMHA BOJHBI
500 HM) MOMECTUTH NMEPHEHAUKYIIPHO €My TOHKYIO CTEKJISIHHYIO MIacTUHKY (N = 1,5), neHTpaibHas
CBETJAs I0JIOCA CMEIIAETCS B IOJIOKEHHWE, NMEPBOHAYAIBHO 3aHMMAEMOE IISTOM CBETIION IMOJIOCOM.
OnpenenuTth TOJNUIUHY IJIACTHHBI.

3anamue No 2
Tema: OcHOBBI BOJTHOBOM ONITUKH. M Hmepghepenyusi ceema, memoo OelleHust AMnIuUmyobl 60HbI
Bonpocsl
[Tony4yenue uaTEpHEPEHIINN METOIOM JECJICHHS aMIUIUTY/IbI.
Konsna HeroToHa.
WuTepdepeHiusg B TOHKHUX IJIEHKAX.
HNuTtepdepeniius Ha KIMHE.
[IpocBeTienre ONTUKHM.
[Touemy mpu MPOCBETIEHUU ONTHUKH TOJIIMHA IUIEHKHM HA MOBEPXHOCTU CTEKJIa JIOJDKHA OBITh
paBHa YETBEPTH JUTMHBI BOJIHBI MAJAIOIIEro cBeTa?
3anaum 1A pelleHUs1 B AyIUTOPUH
1.  VYcranoBka s nomydenus: koJsieli HploToHa ocBemaercs MOHOXPOMATHYECKHM CBETOM,
MaJarollUM 10 HOPMalli K MOBEPXHOCTH IUTacTUHKU. Panmyc kpuBu3HbI JuH3bI 8,6 M. HaGmonenue
BEJIETCSI B OTPAXKEHHOM cBeTe. M3MepeHusiMU yCTaHOBIICHO, YTO PAANYC YETBEPTOrO TEMHOTO KOJIbIA
(cunTas LEHTpallbHOE TEMHOE ISTHO HYNIEBbIM) T4 = 4,5 mMm. Haligure niauHy BOJHBI IaJal0IIEro
CBeTa.

2.  Tlmocko-BbINyKIas JTMH3a BBIMYKIOHW CTOPOHOM JICKHUT Ha CTEKISHHOMW IuiactuHe. Pamnyc
10-ro TemHoro kojbiia HploToHa B oTpaxeHHOM cBere paBeH 1,25 mM. OmnpenenuTs paauyc
KPUBU3HBI JIMH3bI, €CITU CUHUH CBET JNIMHOM BoHBI 460 HM MajaeT HOPMAJIBHO Ha IJIOCKYIO CTOPOHY
JIUH3BI.

3.  Ha mpuibnyto mieHky (n=1,3), HaXoAgIIyIOCsS B BO3/AyXe, aJaeT HOPMAJIBHO My4YOK JIydeid
6enoro cera. [Ipu kakoil HauMmeHbled TonmuHe d TUIGHKH OTPa)KEHHBIM CBET C JUIMHOW BOJHBI
0,55 MKM OKa)KeTCsl MaKCUMAJIbHO YCHJIGHHBIM B pe3ylibTaTe HHTephepeHunn?

4. Ha crexnsHHbI KkIMH (N = 1,5) ¢ nperoMISIOUIUM  YIJIOM 400H0pMaJ'IBHO najgacr
MOHOXpOMaTHUYeCKUil cBeT JuMHOW BojHbI 600 HM. OnpenenuTs B MHTEP(HEPEHIMOHHOW KapTUHE
paccTOSIHUE MEXy JBYMS COCETHUMH MUHUMYMaMH.

5. Jlns ocymiecTBieHUs MPOTHUBOJIOKAIMOHHOM MAacKHUpPOBKH OOBEKTOB Ha MX IOBEPXHOCTh
HAHOCAT TOHKHE MOKPBITUS U3 MarHUTOJUAIIEKTPUKOB, oOecreyuBaromye HHTephepeHIIMOHHOEe
raiieHue paguoBosH. OmnpenenuTs HAUMEHBUIYIO TOJIIMHY IOKPBITUS M3 IPECCOBAHHOTO
kapOoHMIIBHOTO *ene3a (€ = 4, u = 8), ecnu 00bEKT 00JyyaeTcss pajnoBOJIHON C JAJITUHOW BOJIHBI A
=3,2 cM.

AN N NN

3ajaum A1 CAaMOCTOSITEIbHOI0 PelleHN s
1. VYcraHoska UL TTOJIYUCHHUSA KOJICLT Hrrotona ocBemiaercs MOHOXpPOMATHUYCCKUM CBETOM,
nagaroimuM MapajajiCJIbHO IJIaBHOHW OITHYECKOM OCH JIMH3HI. Ha6J'IIOI[eHI/IC BCACTCA B OTpPaAKCHHOM




cBete. Paanychl 1ByX coceHMX TeMHBIX Kousell paBHbl 4,0 MM u 4,38 MM. Paanyc KpUBU3HBI JIMH3BI
6,4 M. HaliuTe nopsiiIkoBble HOMEpPA KOJIEI U JUIMHY BOJIHBI AAIOIIEr0 CBETA.

2. Jlns wW3MepeHus TOJIIUHBI BOJOCA €ro TMOJOXKWIM Ha CTCKISSHHYIO TUIACTHUHKY W CBEPXY
MPUKPBUIM JPYroul IjiacTuHKoOW. PaccrosiHue oT Bojioca 10 JIMHUM CONMPUKOCHOBEHUS IUIACTHHOK,
KOTOPOM OH mapasijiesieH, oka3anoch paBHbIM 20 cM. [Ipu ocBelieHnH MIACTUHOK KPACHBIM CBETOM C
JUTMHOM BOJIHBI 750 HM Ha 1 cM AJTMHBI 0Ka3aJ0Ch BOCeMb MoJioc. OnpeeuTe TONINHY BOJIOCA.

3. Beusii cBer magaer mox yrimoM 45° Ha MBUIBHYIO IUICHKY, [OKA3aTelb [PEIOMICHHS
kotopoit 1,33. OnpenenuTs HAUMEHBIIYIO TOJIIWHY IUICHKH, NP KOTOPOH OTpPakKCHHBIC JTU OYayT
OKpaIlieHbI B XKeNThIN 1BET (4 = 580 1m).

4. MbpbuibHas TUIEHKA, PaCMOJIOKEHHAsT BEPTUKAIBHO, 00pa3yeT KJIMH BCICACTBUE CTEKAHHS
xuakoctu. Uatepdepenius HabmoaeTCsl B OTPAXKEHHOM CBETE Yepe3 KpacHoe cTekiio (A1 = 631 Hm).
Paccrosnne Mexay coceTHUMU KpacHBIMH IOJIOCAMU MPU 3TOM PaBHO 3 MM. 3aTeM 3Ta K€ IJICHKa
HaOmrogaercst yepe3 cunee ctekio (A = 400 um). Haiinure paccTrosiHue MEXIy COCETHUMH CHHUMH
nojocamu. CumTaiiTe, 4TOo 3a BpeMsl H3MEpEeHUH (QopMa IUIGHKH HE MEHSETCS U CBET TMajJacT
MEPIICHIUKYIIIPHO K TIOBEPXHOCTH IICHKH.

5. JlBe miockomapauieNibHble CTEKJISHHBbIE IUIACTHHKKA 0O0pasyroT kimMH ¢ yriom 6=30".
[IpocTpancTBO MeEXIy IUTACTHHKAMM 3arlOJIHEHO TiulepuHOM. Ha KIWH HOpMaiabHO K €ro
MMOBEPXHOCTH MAJAET My4OK MOHOXPOMATUUECKOTO CBeTa C JUIMHOM BOJIHBI A=500 HM. B oTpaskeHHOM
cBere HaOmomaeTcss nHTepdepeHmonHas kapTuHa. Kakoe uncio N TeMHBIX HHTEp(EepeHIIMOHHBIX
MOJIOC MPUXOAUTCS HA | CM JUIHHBI KI1UHA?

3ansaTue Ne 3
Tema: OcHOBBI BOJIHOBOM ONITUKH. /[ughparkyus Dpenens
Bonpocsl

v JTudpakuus Openers.

v' Meron 30u ®penens.

v' Cnupans Openens.

v 30HHas IIACTHHKA.

3anaum 1A pelleHUs1 B AYIUTOPUH

1. TodeuHbIi UCTOYHHK CBETA C AITUHON BOJIHBI A = (0,50 MKM pacmoJio)keH Ha PacCCTOSIHUM a =
100 cm mepen amadparMoil ¢ KpyriasiM oTBepcTtueM paamyca r = 2,0 mm. Haittu paccrossaue b ot
nradparmMel 10 TOUYKH HAOIIOIEHUS, A1l KOTOPOU yKciio 30H OpeHens B OTBEPCTHH PaBHO 3.

2. llocepenuHe MEXJy TOUYEYHBIM MCTOYHUKOM MOHOXPOMATHYECKOIO CBETA JJIMHOW BOJIHBI
550 HM ¥ 5KpaHOM HaxoauTcs Auadparma ¢ KpyriabsiM oTBepcTueM. JudpakironHas kapTuHa (B BUIE
KOJIeI]) HA DKpaHe HAXOJUTCA Ha PacCTOSHUU S5 M OT UCTOYHHKA. OnpeaenuTh paguyc OTBEPCTHS
nradparmsel, IpU KOTOPOM LIEHTP KoJjiel] OyneT Hanbosiee TEMHBIM.

3. Mexay TOYEUHBIM HCTOYHUKOM CBETa M HKPAaHOM IMOMECTWIM auadparmy ¢ KpYribIM
OTBEPCTHEM, PAIUYC KOTOPOTO I' MOXHO MEHSATH B IMpOIEcce ombITa. PaccTosiHusa OT auadparmsl 110
UCTOYHUKAa M 3KpaHa paBHbl a = 100 cm u b = 125 cm. Onpenenuth ATUHY BOJHBI CBETa, €CIIU
MaKCHMYM OCBEIIEHHOCTH B IIEHTpe TU(PPaKIIMOHHON KapTUHBI Ha SKpaHe Habmromaercs npu r1 = 1,00
MM U CIEAYIOLNA MAKCUMYM MpH 12 = 1,29 Mm.

4. Omnpenenute paguyc nepBoil 30HbI DpeHens, ecau PacCTOSHUS OT TOUYEYHOIO HMCTOYHHKA
ceta (500 HM) 10 30HHOM MJIACTUHKY U OT IJIACTHHKH JI0 TOYKU HAOIIOACHUS PaBHBI 10 1 M.

5. Omnpenenute paguyc TpeTheil 30HbI DpeHens it ciydas MI0CKo BOJHBL PaccTostHMe OT
BOJIHOBOU MOBEPXHOCTH JI0 TOUKH HaOmoaeHus paBHo 1,5 m. [nuna BonHb 0,6 MKM.

3ajgaum 1151 CAMOCTOSITEIbHOI0 PellIeHNsI

1. Onpenenure paauyc TpeTbel 30HbI DpeHens, €Clu PacCTOSIHUSA OT TOYEYHOI0 MCTOYHHMKA
cBeTa ANMHOW BOiHBI 600 HM 10 BOJIHOBOWM IOBEPXHOCTH M OT BOJIHOBOM MOBEPXHOCTH JI0 TOYKH
HaOro1eHUs paBHBbI 1o 1,5 M.

2. Ha gmadparmy ¢ KpyribIM OTBEPCTHEM JAMAMETPOM 5 MM MajaeT MapajuiebHBIA My4oK
cBeta ¢ AnuHON BoJHbI 600 HM. OnpenenuTs paccTOsIHUE OT OTBEPCTHS 10 TOUKH HAOIIONEHUS, €CITU
OTBEpPCTHUE OTKpBIBAET: 1) nBe 30HBI PpeHens, 2) Tpu 30HbI DpeHens.



3. Omnpenenute paguyc 4eTBEPTON 30HBI DpeHENs, eCiu pagrnyc BTOpPol 30HBI DpeHens s
IUIOCKOTO BOJIHOBOTO ()POHTA PABEH 2 MM.

4. Toue4HbIil HICTOYHUK MOHOXPOMAaTHUUYECKOTO CBETA PACIOJIOKEH IEpe]l 30HHOM IIIaCTUHKOM
Ha paccrostHuU a = 1,5 M oT He€. M300paxkeHne ucTouHnka oopasyercst Ha paccTossHUM b = 1,0 M oT
wtactuHKH. Haiitu oxycHOe paccTosiHue 30HHON MIIACTUHKY.

5. Iliockas MOHOXpoMaTHYECKas CBETOBAas BOJHA MAJAeT HOPMaJIbHO HA KPYIJIO€ OTBEPCTHE.
Ha paccrostaun b = 9,0 M 0T Hero HaxoIUTCS SKpaH, Tl HAOMIOMAIOT HEKOTOPYIO IH(PPAKIIMOHHYIO
kapTuHy. J{namerp oTBepctus ymeHbumiiu B 1 = 3,0 pasa. Halitu HOBoe paccTosHue b', HA KOTOpOM
HA/I0 TIOMECTHTBH JKPaH, YTOOBI MOJYYUTh Ha HEM AU(PPAKIMOHHYIO KapTHHY, MOJAOOHYIO TOH, 4TO B
MIPEbIAYILEM CIIydae, HO YMEHBIIECHHYIO B 1) pa3.

3anamun Nod
Jugpaxyuss @payneoghepa
Bonpocsl

[TonsTre nudpaxknuu, TMGPAKIUOHHON KapTHUHBI.
Judpaxuus OpayHrodepa Ha 1memnu.
VYcioBust MaKCUMYMOB 1 MUHUMYMOB JTU(PAKIIMOHHON KapTHUHBI.
Ocob6enHocTH MU(PPAKIIMOHHOTO CIIEKTpA.
JudpakuroHHas peieéTka.
Hudpakuus Opaynrodepa Ha 1udpakIMOHHON pemIeTke.
VYcioBus I1aBHBIX MAKCUMYMOB M MUHUMYMOB JU(PAaKIIMOHHOMN KapTUHBI Ha PELIETKE.
Pa3pemaromast ciocoGHOCTh AUPPAKIIMOHHOM PEIIETKH.
Judpakuus Ha IPOCTPAHCTBEHHOM penIeTKe.
Ycnosue Bynbda — bparra.

AN N N N N N Y N NN

3agaum IS pelieHusi B ayINTOPUH

1. Ha y3kyro mens mmpunord 0,05 MM magaetr HopMaiabHO Toiy0oit cBeT (A = 490 HM).
Omnpenenuthb HanpaieHue (yroy qudpakium) Ha BTOPYO TU(PAKITHOHHYIO MTOJIOCY.

2. Ha menp mmpuHoit 0,1 MM mamaeTr HOpPMaJIbHO MOHOXpoMaruueckuid cBeT 500 HM.
Omnpenenure paccTossHUE OT 3KpaHa 0 COOMparoleil JMH3bI, KOTOpas HaXOAUTCS BOJIW3U LIETH JUIS
dbopmupoBanusi TUGPAKIIUOHHON KapTUHBI, €CIU PACCTOSHUE MEXKIY MEPBbIMU IU(DPaAKIUOHHBIMU
MUHHUMYMaMH 110 00€ CTOPOHBI OT LIEHTPAILHOTO MaKCUMYyMa paBHO | cM.

3. Monoxpomaruueckuii cBerS00 HM majaeT Ha JUIMHHYIO TPSIMOYTOJIBHYIO IIENb HIUPHHON
12 mxm oz yriom 45° k eé HopMai. ONpesenTh YIIIOBOE MON0XKEHHE EPBBIX MHHEMYMOB (M=+1)
PaCMoJIOKEHHBIX IO 00€ CTOPOHBI OT IIEHTPaAJIbHOTO (payHrodepoBa MakCUMyMa.

4. W300pa3uth mNOpUMEpHYIO IUGPAKIMOHHYIO KAapTUHY, BO3HHUKAIOIIYI0 MpU AUPPAKIUH
Opaynrodepa OT peméTKU U3 TpeX OJMHAKOBBIX IIEJEH, €CIM OTHOIIEHHE MEPUoAa PEIIeTKH K
IIMPUHE eI PaBHO: a) IBYM; 0) TpeMm.

5. Cgser ¢ A = 589,0 HM majaeT HOpMaiabHO Ha AUQPPAKIHMOHHYIO pEHIeTKY ¢ mepuojgom d =
2,5 mxM, conepskarnryto N = 10 000 mrpuxoB. Haliti yrioByto mupuny 1udpakiimoHHOTO MaKCUMyMa
BTOPOTO MOPSIKA.

6. Kakoe uncio mTPUXOB Ha €IUHUIYY UIMHBI UMEET AU(dpakiMOHHAs peUIeTKa, ecliu 3eleHas
nuHus pTyTy (A = 546,1 HM) B CclieKTpe MepBOro nopsiaka HabmoaaeTcs noa yriom 19°8'7

7. Judpaknuonnas pemérka IIUHOM 5 MM MOXET pa3peliuTh B IMEPBOM MOPSAKE BE
crieKTpanpHbele JTMHUM HaTpus 589,0 HM u 589,6 Hm. Omnpenenurte, O KakKuM YIJIOM B CIEKTpE
TpeThero mopsiaka OymeT HaOmoJaThCs CBET C JUIMHOW BOMHBI 600 HM, majaromuil Ha peméTKy
HOPMAJIBHO.

3ajgaum 1151 CAMOCTOSITEIbHOI0 PellIeHNsI

1.  Cser ¢ mmHoM BoaHbl A = 0,50 MKM majgaer Ha mienp MUpUHBL b = 10 MKM 1o yriom
90 = 30° k ee Hopmasin. HaiiTu yrimoBoe moJioskeHHe MEepBBIX MUHUMYMOB, PacoJI0XEHHBIX MO 00e
CTOPOHBI IIEHTPAJIBHOTO (ppayHrodepoBa MaKCUMyMa.

2. MoOHOXpOMAaTHYECKUN CBET MaJaeT Ha JJIMHHYIO MPSAMOYTOJIbHYIO IIeIb MUPUHON 12 MKM
nox yraom 30° k eé Hopmami. OMNpefeuTh IIHHY BOJHEI CBETA, €C/IM HAIpABICHHE HA TEPBBIN
MuHAMYM (M=1) OT HeHTpambHOro hpayHrodeposa Makcumyma coctapser 33°.



3. Ha mu¢pakuvoHHYIO pemeTKky HOPMalbHO Majgaer >KedTblil cBeT (A = 570 wm). Yron
mdpaxiey s 5-ro Makenvyma 30°, a MEHEMATbHAS PasHOCTh JUTHH, paspeiaeMas pemeTkoi, A4 =
0,2 nm. OnpenenuTs: NOCTOSIHHYIO PELIETKU; JJIUHY PELIETKH.

4.  VY3Kkuil Ny40K MOHOXPOMATHYECKOTO PEHTI'CHOBCKOTO M3IIy4CHHUs IMaJaeT Ha TIpaHb
KpHCTaJula, MeXXaToMHOe paccTosiHue kotoporo 0,3 wy. Onpenenuts AIHHY BOJHBI, €CIIU M0J YIJIOM
nagenns 60° HaGTIOMaeTCS MBPAKIHOHHBIN MAKCHMYM 2-TO [TOPSIKA.

5. PaccrosiHMe MeXIy KpaHOM H JAU(PAKIUOHHOHN pereTkoi, umeromeil 125 mpuxoB Ha |
MM, paBHO 2,5 M. IIpu ocBemieHnn pemeTku CBETOM C IIMHOU BOJIHBI 420 HM Ha dKpaHe BUIHbBI CUHHE
muanA. OnpenennuTe pacCTosTHUE OT HEHTPATbLHON IMHUH 10 TIEPBOM JIMHUU HA KpaHE.

6. Ompenenurte 4UCIO IWTPUXOB HA [ Mm AUDPAKIMOHHON PEIIECTKH, €CITH MAaKCUMyM 4-20
nopsika HaGmonaercs mox yriom mupakimn 30° MOHOXpOMaTH4eCKOro (HoIeToBOro csera (A =
440 um).

7. KakxoBa mupHHa BCEro creKkTpa NepBoro nopsaka (JUIMHBI BOJIH 3aKJIIOYEHBI B MIpe/ienax OT
0,38 mxMm 10 0,76 MKM), TIOJIy4€HHOTO Ha IKpaHe, OTCTOAIIEM Ha 3 M OT IU(PPaKIIMOHHONW PEIIETKH C
nepuojom 0,01 mm?

8.  Cmer majaeT HOPMAIBHO Ha MPO3PAYHYIO TUPPAKIIMOHHYIO PEIIETKY MUPHHBI | = 6,5 cMm,
uMmeroinyo 200 mTpuxoB Ha MUUIUMETp. Mccnenyemblit CIEKTP COAEPIKUT CIEKTPAIbHYIO JTUHHUIO C
A =670,8 HM, KOTOpasi COCTOUT U3 JIBYX KOMIOHEHT, oTinyaromuxcs Ha oA = 0,015 um. Haiitu: a) B
KaKOM TOPSIZIKE CIIEKTpa 3TH KOMIIOHEHTHI OYyT pa3peleHbl;

0) HaMMEHBIIYI0 Pa3HOCTh JJIUH BOJIH, KOTOPYIO MOXET pa3pelluTh 3Ta peleTka B 00JacTH
JUIMH BOJIH ropsiika 670 HM.

3anamue Ne 5

Tema: BzaumopaeiicTBue cBeTa ¢ BemecTBoM. [lonapuzayus ceema
Bonpocsl

[Tonsapu3oBaHHBIN U €CTECTBEHHBIN CBET.
3akoH Mamtoca.
3akoH bprocrepa.
[onsipuzannonHbie TPUOOPHI.
CBert, oTpakKeHHbIN OT IOBEPXHOCTHU BO/JIbI, SIBJIIETCS YACTUYHO MOJIApH30BaHHBIM. Kak yOeauThes
B 3TOM, UMES NMOJAPOUT?

AN NN NEN

3anauu s pellleHUsi B AayIUTOPUH
1. EcrecTBeHHBIN CBET Majaer moja yriom bproctepa Ha MOBEpXHOCThH cTekina. ONpeneiauTh ¢

nomotibio  Gopmyn Dpenenst: a) kKodDPHUIIUEHT OTpaKCHUS; 0) cTemeHb MOJSPHU3AIUN
MIPEIOMIIEHHOTO CBETA.

2. Ilydok ecTecTBEeHHOro cBeTa majaeT Ha cucreMy u3 N = 6 HHUKOJEH, IIOCKOCTh
MPOIMYCKaHMUs KaXJ0ro U3 KOTOpPHIX MOBepHyTa Ha yroa ¢ = 30° OTHOCUTENBHO IJIOCKOCTH

MPOITYCKaHMs MPEbIAYIIero HUKOIL. Kakast yacTh CBETOBOrO MOTOKA MPOXOAUT Yepe3 3Ty cucremy?

3. Yron Mexy riaBHbIMH IUIOCKOCTSAMHM MONPH3aTOpa M aHanu3atopa yBemuumn ot 45° 1o
60° . Bo CKOJIBKO pa3 yMEHBIIMIACH HHTEHCHBHOCTh CBETA IOCIIE aHATH3aTOpa?
3aauu 1A CAMOCTOSITEILHOIO PelieHUs

1. PaccrosiHMEe MEXIy SKpaHOM M JU(PAKIHOHHOHN pemeTkol, umeromend 125 mrpuxoB Ha 1 Mm,
paBHO 2,5 M. [Ipy ocBemeHnN PemeTKH CBETOM C JUTMHOM BOJIHBI 420 HM Ha dKpaHe BU/HBI CHHUE
muHuK. Onpenenure paccTosTHUE OT HEHTPATbHON JIMHUM J0 TIEpBOM JIMHUU Ha HKpaHE.

2. OnpenenuTe 4UCIO ITPUXOB HA [ mm JUPPAKIIMOHHON PEIIETKH, €CIM MaKCUMyM 4-20 mopsaKa
HabogaeTcs mox yriaoM audpakmun 30° MoHOXpoMatHueckoro duoneroBoro ceera (A = 440
HM).

3. KakoBa mupuHa Bcero crekTpa MnepBoro nopsijika (JUIMHbBI BOJIH 3aKJIOUeHb! B mpeaenax ot 0,38
MKM 70 0,76 MKM), IOJ[y4EHHOTO Ha 3KpaHe, OTCTOAIIEM Ha 3 M OT AU(PAKIMOHHON PEIIeTKH ¢
nepuojom 0,01 mm?




3anamue Ne 6
Tema: B3aumoaeicTBue CBeTa ¢ BelleCTBOM. [lonsapusayus ceema
3ajauu 119 pelieHUs B ayANTOPUM

1. Crenenp nonspusanuu 4acTUYHO MNoJisipu3oBaHHoro ceera P = 0,25. Haiitu oTHOmIEHME
MHTEHCUBHOCTU TOJSIPU30BAHHON COCTaBIISIIOIIENH 3TOr0 CBETa K HMHTEHCHUBHOCTU €CTECTBEHHOMU
COCTAaBJIAIOLIEH.

2. TpeOyeTcs M3rOTOBHUTH MApALICIBbHYIO ONTHYECKON OCH KBapILEBYIO IUIACTUHKY, TOJIIMHA
KoTopoil He mpesbimana Obl 0,50 mMm. HaliTu MakcUMallbHYHO TOJIIMHY 3TOW IUIACTUHKHU, IpU
KOTOPO#l TMHEMHO MOJISIPU30BAHHBIN CBET C AJIMHOM BOJIHBI A = 589 HM mocie NpOXOXKACHUS €e: a)
WCIBITHIBAET JIMIIb IOBOPOT INIOCKOCTHU MOJSpU3ALMK; 0) CTaHET NOJISPU30BAHHBIM II0 KPYTY.

3. IlpenenbHbI yroJ MOJHOTO BHYTPEHHETO OTPAKEHHS IS HEKOTOPOTo BeriecTBa pasen 50°.
[Ipn xakom yriie majieHus Ha MOBEPXHOCTh 3TOTO BEIIECTBA OTPAXKEHHBIN JIyd OYIET MOJHOCTBHIO
MOJISIpU30BaH?

3anaum U1 cCAMOCTOATENbHOI0 PelieHUs

1. Caer nmazjaeT HOpMaJIbHO HA MPO3PAYHYIO TUPPAKIIUOHHYIO PELHIETKY IUPHHBI | = 6,5 cMm,
uMmeroiryo 200 mTpuxoB Ha MIUITUMETp. McciieyeMblil CIEKTp COJEPKUT CIIEKTPAIbHYIO JIMHHIO € A
= 670,8 HM, KOTOpasi COCTOUT U3 JABYX KOMIIOHEHT, oTiaudaroruxcs Ha oA = 0,015 am. Haiitu: a) B
KaKOM MOPSAJKE CIIEKTpa 3TU KOMIIOHEHTHI OyAyT pa3pelieHbl; 0) HAMMEHBIIYIO0 pa3HOCTh JJIUH BOJIH,
KOTOPYIO MOYKET Pa3pelInTh 3Ta pelieTka B 00JacTH AJIMH BOJH nopsiaka 670 HM.

2. Kakoii yron o0pa3yroT II0CKOCTH MOJSpU3alMU JBYX HUKOJIEH, €CIU CBET, BhIIEAIINN
M3 BTOPOTO HHUKOJIA, Obl1 ocmabnen B 5 pas. Ilomspusarop mornomaer 10%, a anamuzatop 8%
MaJaroIlero Ha HUX CBETa.

3. Vron o MeXIy IMIOCKOCTAMH IIPONYCKAHUS TOAIpouaoB paseH 50°. EcTeCTBEHHBIN CBET,
MIPOXOJIs Uepe3 Takyro cuctemy, ociabisercs B 4 pasa. [IpeneOperas norepeil cBeTa nmpu OTpakeHUH,
OTPeNeNUTh KOAPPUIIMEHT MOTIOUICHHUS CBETA B MOJISIPOUIAX.

3anamue Nol
Tema: B3aumoneiicTrBue cBera ¢ BemleCTBOM. /Jucnepcus ceema. l[locnowenue u paccesanue ceema
Bonpocsl
HopmanpeHas 1 aHomanbHas JUcriepcust.
YpaBHEHUE TUCTIEPCUM.
®opmyna Pernes.
3akoH byrepa
Kakumu OynyT ka3aThcsi KpacHbIE OYKBBI, €CIIM UX PacCMaTpPUBaTh Yepe3 3eJIe€H0e CTEKIIO?
Oddext BaBunosa — Ueperkona.
3anauu s pellleHUs1 B AyIUTOPUH
[TokazaTtens npenomMieHUs] BOJBI Il CBETOBBIX Jyded ¢ miuuHou 441 um pasen 1,341, a mis
uiHBI BOJHBI 589 HM — 1,334, Onpenenute cpefHre 3HaYSHHs TPYNIOBON U (Ha30BOil CKOPOCTH
CBETa B BOJIE JJIsl CHHEH 00JIaCTH CIIEKTpa.
2. Tommunua crekna B temuie 4 mMm. KosdduuueHnt nornomenus s cTekna B WHGpakpacHOU
obnactu criektpa 0,62 em™. Kakast nosst SHEPIruU JOCTUTACT PACTCHUA?
3. Ilpu mpoxokaeHHH CBETa Yepe3 CJIOM pacTBOpa MOTJIOLIAETCS TPETh MEePBOHAYAIBLHON CBETOBOM
sHepruu. Onpeaenute k03pPUIMEHT TPOMyCKaHUS pacTBOpa.
4. OmnpenenuTth CKOPOCTh DIEKTPOHOB, MIPH KOTOPOU YEPEHKOBCKOE M3Ty4YeHHE MPOUCXOIUT B Cpele
C mokazareneM mnpenomieHus 1,54 mox yriiom 30° x HanpaBiIeHuI0 ux JBuxkeHusa. (CkopocTb
BBIPA3UTh B JIOJSAX CKOPOCTH CBETA).

ANANE NN NN
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3ajgaum 115 CAMOCTOSITEIbHOI0 PellIeHNSI

1. Tloxa3zaTenb mperoMIIEHUs JJIsl KPACHOTO CBETA B cTekie (TshKenblil (iuHT) paBeH 1,6444, a
st puoneroBoro — 1,6852. HaiiTu pa3HuIly yriioB IPEIOMIICHHUS B CTEKJIE JAHHOTO COPTa, €CIIH Yroil
nazeHus paseH 80°.

2. KospduumeHnt mnoriomeHuss HEKOTOPOTO BELIECTBA Ui MOHOXPOMAaTHYECKOro CBeTa
omnpeenéuHoil amMHB BomHbI paBeH 0,1 cv™. /OmpenenuTh TONIMHY CIOS BEIIECTBA, KOTOPAs



HeoOxomuMma ansi ociabieHwu cBera: a) B 2 pasa, 6) B 5 pa3. Ilorepu Ha OoTpakeHHE CBeTa HE
YUUTBIBATD.

3. Haiftu KOHIEHTpalMI0 CBOOOJHBIX JJIEKTPOHOB HOHOCQEPBI, €CIHH IS PATUOBOIH C
ygactotoi v = 100 MI'11 ee nokazarens npenomiienus n = 0,90.

4. Wwmes B BUIY, 4TO JUIS JTOCTATOYHO >KECTKUX PEHTTCHOBCKHUX Jy4eH AIIEKTPOHBI BEIECTBA
MOXHO CUYUTaTh CBOOOJHBIMH, OIPEACIUTh, HACKOJIBKO OTIMYACTCS OT CIUHUIBI TOKa3aTellb
pesIoMIICHUs TpaduTa Il PEHTTCHOBCKUX JIydel ¢ JUTMHOM BOJIHBI B BakyyMme A = 50 M.

5. Ompenenutb KHUHETHYECKYIO DSHEPrHUI0 IPOTOHOB, KOTOpPHIE B Cpele C MOKazareieM
npesomiieHus 1,6 U3ay4aroT CBET MO YTIIOM 20° k HaIpaBJICHUIO cBOero ABMKeHUA. (OTBET BBIPA3UTH
B 2JIEKTPOH-BOJIbTAX).

3anamue No 8
Tema: OcHOBBI reOMeTPHYeCKOil ONTHKHU. 3aKOHbI 20MeMPUYECKOl ONMUKU
Bonpocsl
[Ipenomienue u oTpakeHUe CBeTa.
[IpenomiieHne Ha MIIO0CKOM MOBEPXHOCTH.
[Tpunnun depma.
Uro Taxoe 3epkaino. Kakue ects 3epkana: no ¢popme, Mo HalbLICHUIO
[IpaBuna nmoctpoeHus H300pak€HUI ¢ MOMOIIBIO TIOCKOTO 3epKaa.
XapakTepHble TOUKH U JIUHUU C(HEPUIECKOTO 3epKaia.
XapakTepHbI€ JIY9H U MPaBHJIA TOCTPOEHUS N300PKEHHI C MOMOIIBIO CHEPUIECKOTO 3epKalia.
dopmyna cepudeckoro 3epkaia, yBeIuueHuUE.
3anayu /Ui pellieHUus1 B Ay IMTOPUH

1. Ha xparo OacceliHa CTOUT YEJIOBEK M HaOIIOIaeT KaMeHb, JIeKamuid Ha gHe. [ myOuHa
Oacceiina paBHa h. Ha xakoMm paccTosiHUM OT MOBEPXHOCTH BOJbI BUAHO U300pa)K€HUE KaMHS, €CIU
JIy4 3pEHHSI COCTABIISIET C HOPMAJIbIO K TOBEPXHOCTH BOJIBI yroJl 37

2. Jlyu cBeTa majaeTr Ha IUIOCKOIAPAUICTBLHYIO CTEKJISTHHYIO TUTACTHHY ToJmuHON d = 6,0 cm.
Yron magenuss 3 = 60°. Halith BenumumHy OOKOBOTO CMEIICHHUS Jyd4a, MPOIIEANIEro 4Yepe3 ATy
IJIACTHUHY.

3. Hmerorcs qBe oNTHYECKUE CPEdbl ¢ IUNIOCKOM rpanuiei pasaena. Ilycte 9, — npenenbHblil
yroja majeHus Jiyda, a 31 — Yroja MaJeHus, Mpu KOTOPOM MPETOMIICHHBIH JIyd MEepHEeHAUKYISIPEH K
OTpakeHHOMY (IIpelroJiaraeTcsi, 4To Jyd HJIET U3 ONTHYeCKH Oosiee IIOTHOM cpensl). Haiitu
OTHOCHUTEJIBbHBIN NOKa3aTeNb IPEJIOMIICHUS 3THX CPel, €Clu sin Jyyp/sin 3y =1 = 1,28.

4. Jlns HEKOTOPOM CTEKJISHHOM NpHU3Mbl YIrOJd HaWMEHBIIET0 OTKJIOHEHHUS Jyda paBeH
MPEIOMIIAIONIEMY YIi1y pu3Mbl. HaliTu mpenomiisonuii yroJ.

5.  ConHevHBIC JIyYH COCTABJISIOT C MOBEPXHOCTHIO 3eMiau yroj 30°. Ilox kakum yriom K
BEPTUKAIM HAJ0 PACHOJIOKUThH IUIOCKOE 3epKajio, YTOOBI C €ro MOMOIIBIO OCBETHTh JHO IIyOOKOIO
Konoaa?

6. BpluncianTe KOJIMUYECTBO M300paKEHUI TOUEYHOTO UCTOYHUKA CBETA U MOCTPOUTE UX, €CIIH
MICTOYHHK HAXOXUTCS MOy ABYX IUIOCKHX 3epKaj, My Kotopsimu yrom 30°.

7. Tloctpoiite n300paykeHHE MpeIMeTa OT BBIMTYKIOTO 3€pKajia, €CIH IMPeAMET HaXOIHTCS OT
BEPILIMHBI 3epKalia Ha PACCTOSHUM: a) MEHbIIIe (DOKYCHOTO paccTosHUS, 0) paBHOM (POKYCHOMY PACCTOSHUIO,
B) OoJ1bI1Ie (POKYCHOTO PACCTOSHMS, HO MEHBIIIE paJiilyca KPUBH3HBI, T) PABHOM PaZyCy KPUBU3HBI, 1) OOJIbILE
pammyca KpuBU3HBL. OXapakTepu3yiTe H300payKeHHE B KXKIOM CITyJae.

8. Boruyroe chepuieckoe 3epkano uMeeT paauyc KpuBu3HbI R=45 cu. PaccrosHue ot mpemmvera,
BBICOTa KOTOpOro h=3 cm, 10 3TOro 3epkaia paBHO JABYM paadycaM KpuBH3HBL IlocTpoiite n3o0pakeHHe
Ipe/MeTa M BBIUMCIUTE: a) TOJIOKEHHE W300pakeHus mpeameTa, 0) yBenmuueHue u3oOpaxkeHus. Kakoe
MOTYYHIIOCh M300paKeHNe: YBETMUYEHHOE WM YMEHBIIIEHHOE, TIPAMOE I TIepeBEPHYTOE, ACHCTBUTEIHLHOE
WJIM MHUMOE?

AN N N N NN

3ajauM A1 CAMOCTOSATENbLHOI0 pelIeHUS
1. Ha miockonapauienbHy0 CTEKITHHYIO TUIACTHHY TOJIIMHOM d=5 ¢y majaer jayd CBeTa IMoJl YriioM
a=30°. Berunciaure GOKOBOE CMEIEHHE S Jdyda, TPOIMIEAIEr0 CKBO3b ATy MmiuacTuHy. [lokaszatens
npenomiieHus crekia N=1,33.




2. Jlyu cBeTa BBIXOJWT M3 CTEKIa B BO3yX. BBIUMCIIHTE CKOPOCTH CBETa B CTEKIIE, €CIIH MPEICIIbHBIN
YIOJI TIOJTHOTO BHYTPEHHErO oTpaykernst paeH 42°,

3. Ha crexisiHHYIO MPU3MYy C TPETOMIISIFOIIUM YTIIOM 55° magaer Jy4 CBETa MOJ YrioM 30°,
Onpenenuts yros OTKIOHEHUS Jyda IPU3MOM, €ClIM NIOKa3aTellb [IPEeJIOMIIEHU CTEKIa paBeH 1,5.

4. Jlyd cBeTa BBIXOAUT U3 CTEKJITHHOM MpU3MbI (N = 1,5) Mo TeM ke yriioM, 4To U MajacT Ha Heg.
OrnpeaenuTh yro OTKJIOHEHHUS JTyda IPU3MOM, eCiu €€ MPEeIOoMIISIOIINMN Yo 60°.

5. Jlyu cBera, copepxamiuidi JBE€ MOHOXPOMATHYECKHE COCTABIIAIOLINE, IPOXOJIUT 4Yepes3
TPEXrpaHHyI0 TpU3MYy C nperomssiiomuM yriaom 6 = 60°. Onpenenuts yroia Ao Mexay oOeuMu
COCTaBJIAIOLIMMHU JIy4a MOCJE MPU3MBI, €CIIU [T0Ka3aTeIN MpeJoMIIeHUs JUIsl HuX paBHbl 1,515 u 1,520
Y TIpU3Ma OPHEHTHPOBAHA HA YTOJl HAUMEHBIIETO OTKIOHEHHUS.

6. Ha nae mmnmuHIpuyeckoro cocyna u Beicotoid H = 50 ¢M JeXUT BOTHYTOE 3epKajo, UMEoIIee
panuyc kpuBu3Hbl R = 80 cm. Cocyn no mosoBuHBI 3anonHeH Bojoi (N = 1,33). Haiiaute doxycHoe
pacCTOSsIHUE MOTYYUBIIECHCS ONITHYECKON CUCTEMBI.

7. TlocrpoiiTe n300pakeHne TOYEUHOTO UCTOYHHMKA CBETA B JIBYX IUIOCKUX 3€pKajlaX, €CIU yroi
Mex Ty HuMH paBet 120°, 90°, 72°, 60°, 45°. Ckonbpko n300pakeHu# norydaercs?

8. TMoctpouts n300pakeHue S' CBETSIMIEHCS TOYKH S, HAXOISAIICHCS Ha TJIABHOM ONTHYECKOW OCH
BBITIYKJIOTO 3epKajia, eCJIM TMOJIOKEHUS ONTHYecKoro IeHTpa 3epkana C, ero momroca P u ¢okyca F
W3BECTHBHI.

9. Brmyxkioe 3epkano ¢ (okycHbIM pacctosHueM F = 0,2 M maer MHUMOE H300pa)keHHE
npeamera ¢ ymenbinenneM K = 1/2. Ha xakom paccrosuuu 0 OT 3epkajia pacroyiosKeH IMpeamer?
[Toctpouts X071 Ty4ei.

Ilpakmuueckoe 3anamue No 9
Tema: OCHOBBI reOMeTPHYECKON ONTHKM. JIuH3bl
Bonpocsl
[IpencraBnenue o JIMH3axX, TUIAX JTUH3, YCIOBHBIX 0003HAUYEHUSX JIUH3.
XapakTepHble TOUKH, TUHUH U TIIOCKOCTH TOHKOM JIMH3BI.
XapakTepHble JTy4d U MpaBujia MOCTPOCHUS U300paKeHUI ¢ MOMOUIBIO C(HEepUUECKOTO 3epKaa.
®opmysia TOHKOH JIUH3BI.
YBenuueHue JH3bI.
OnTHueckas cuja JIMH3bI

AN N N NN

3anauu A pellleHUs1 B AyIUTOPUH
1.  Iloctpouth U300pa>keHUE CBETSAILICHCS TOYKUA S, KOTOpAs JIGKUT HA IJIABHOW ONTUYECKOM

0CH coOuparomei JUH3bI.

2. Haiitu onTuyeckyro cuily U (OKYCHBIC PACCTOSHHS: ) TOHKOH CTCKISSHHOW JIMH3bI B
YKUJKOCTH C TIOKa3aTesieM IpesioMyieHus no = 1,7, eciii ee onTuveckas cuia B Boznyxe g = -5,0 am; 6)
TOHKOW CUMMETPUYHOU JBOSKOBBINYKION CTEKJISIHHOM JIMH3bI, C OJJHOM CTOPOHBI KOTOPOH HAXOJUTCS
BO3JyX, a C IPYroil — BOJIa, €CIIU ONTUYECKas CHuiia 3TOM IUH3bI B Bo3ayxe @g = +10 aorp.

3. Tonkast cobupatomast nuH3a ¢ GOKycHbIM pacctosHueM f = 25 cMm mpoenupyer
n300pakeHUE TMpeaMeTa Ha DKpaH, OTCTOSIIMH OT JIMH3BI Ha pacctosHun 1 = 5,0 m. Dxpan
npuaBHHYIM K JuH3e Ha Al = 18 cm. Ha ckoibko cremyeT mepeMecTuTh MPEeAMET, YTOOBI OMSATh
MOJIYYUTh YETKOE N300pakeHHe ero Ha dKpaHe?

4.  Heo0XxomMMO HW3rOTOBUTH IUIOCKO-BBIMYKIYIO JIMH3Y C ONTHYECKOW cuioil 4 aoTp.
OnpenenuTs paanyc KpHUBU3HBI BBINYKIONW MOBEPXHOCTH JIMH3bI, €CIM IOKa3aTeNlb MPEIOMIICHUS
MaTepuaia JIMH3bI paBeH 1,6.

5. 3a TOHKOW TMOJIOKUTETBHOW JIMH30M ¢ (POKYCHBIM paccTOsSHHEM 15 cM pacmoiioKeHO
BBIMIYKIIO€ 3€pKaio C (POKYCHBIM pAacCTOSHUEM 5 CM. JTa cuUcTeMa CO3AaéT MpsMoe H300pa)keHHe
npeAMeTa B HATYpPAJbHYIO BEIMYMHY HE3aBHCHUMO OT €ro yjaajieHuss OoT JuH3bl. Omnpenenure
paccTosiHUE MEXY JIMH30M U 3€pKaJIOM.

3agaum JJI CAMOCTOSITEILHOT0 PEeIeHU

1. TlocTpouth M300paKEeHUE CBETAMICHCS TOYKU S, KOTOpask JEKUT HA TJIABHOW ONTHUYECKOM OcH
pacceuBaroNIeH JIMH3BI.

2. Mexny mpeaMeToM H SKpPaHOM, TOJIOKEHHUS KOTOPHIX HEHW3MEHHBI, MOMEIIAIT TOHKYIO
cobuparomyto nuH3y. [lepemernieHneM IWH3BI HAXOIAT JBa MOJOXKEHUS, MPU KOTOPHIX HA DKpaHE




oOpasyercs ueTkoe u3o0paxenue npeamera. Haiitu monepeunslii pasmep npeaMera, eciii Ipyu OJTHOM
MIOJIOKEHHH JIMH3BI pazmep uzoopaxenus h' = 2,0 mm, a npu gpyrom h" = 4,5 mm.

3. Ot npeamMera BBICOTON 3 CM MOJIyYHJIM C IMOMOUIBIO JIMH3BI JEHCTBUTEILHOE M300pakeHue
BbicoTo 18 cm. Korma mpeamer nepeaBuHyiu Ha 6 cM, TO MOJIYYMJIA MHUMOE H300pakeHUe BHICOTON
9 cM. Onpenenure HOKYCHOE PACCTOSIHHE U ONITUYECKYIO CUITY JTHH3BL.

4. JIBOSIKOBBIMMYKIIas IWH3a U3 ctekna (N, = 1,5) obnamaer onruueckoit cumoit 4 mutp. [pu eé
MOTPY)KEHUH B KHUAKOCTH (N = 1,7) nuH3a naedcTBYeT Kak paccewBaromas. OmnpenesnTh: a)
ONITUYECKYIO CHITY JIMH3BI B XKHUJAKOCTH, 0) (DOKYCHOE PACCTOSIHUE JTMH3BI B JKUIKOCTH, B) TIOJOKECHUE
M300paXeHUSI TOYKH, HAXOJAIICHCS Ha TIABHOW ONTHYECKOW OCH Ha PACCTOSHUHM TPEX (POKYCOB OT
JIMH3BI JUISl CITy4aeB JIMH3BI B BO3JIyXE U B JKUAKOCTHU, IOCTPOUTH 3TU N300paKEHMUSL.

3anamusa Ne 10
Tema: OcHOBBI (poTOMeTpHUH

Bonpocsl
OcHoBHbIE TOHATHSA (POTOMETPHH.
OCBeIIEHHOCTh OT TOYEYHOT'O MCTOYHHKA.
3axoH Jlambepra.
OcCBeIIEHHOCTh N300paKEHHUS, 1aBA€MOTO JIMH30M.

3anaum uIA pelleHUs1 B AYIUTOPUH

1.  ToueuHbIil M30TPOINHBIN HCTOYHUK HUCHycKaeT cBeToBod motok @ = 10 nam ¢ anmuHOM
BojgHBI A = 0,59 mxM. Haiitu aMmiauTyaHble 3HAYEHUS HAMPSDKEHHOCTEW D3JIEKTPUUYECKOTO U
MAarHUTHOTO TOJIEN 3TOTO CBETOBOTO MOTOKA HAa pacCTOSIHUU T = 1,0 M OT HCTOYHHKA.

2.  JlamOepTOBCKMI HCTOYHHK MMEET BHJ] OCCKOHEYHOH TUTOCKOCTH. Ero sipkocts paBHa L.
HaiiTi ocBelieHHOCTh TUIOIIAIKY, PACIIONIOKEHHOM MapaiebHO JaHHOMY UCTOYHUKY.

3. Ha Beicote h = 1,0 M Hax meHTpoMm Kpyriioro crojia pamuyca R = 1,0 M mozasemeH
TOYEYHBIA MCTOYHMK, CHJIA CBETa KOTOPOTO | Tak 3aBUCUT OT HampaBJIEHUS, YTO OCBEIIEHHOCTh BCEX
TOYEK CTOJIa OKa3bIBaeTcss paBHOMepHOW. HaWtm Bum dynxuum 1(9), rae 9 — yrom mexay
HaIpaBJICHUEM U3JTy4eHHUs U BEPTUKAJIBIO, a TAK)KE CBETOBOW MOTOK, Majaroniuil Ha crou, eciu [(0) =
lo =100 .

4,  HaiiTu ¢ MOMOIIBIO KPUBOM OTHOCUTEIHLHOW CIIEKTPAIbHOM YyBCTBUTEIHLHOCTH TJ1a3a:

a) TOTOK PHEPTHUU, COOTBETCTBYIOIIUN CBETOBOMY MOTOKY B 1,0 1M ¢ anmuHo# BoaHe! 0,51 u 0,64
MKM; 0) CBETOBOHM IOTOK, MPHUXOMISIIMICA Ha uMHTepBad H BoiH oT 0,58 mo 0,63 MkMm, ecnm
COOTBETCTBYIOIIMNA NOTOK 3Heprun @, = 4,5 MBT, npuueM mnocienHuii pacrpeaeieH paBHOMEPHO IO
BCEM JJIMHAM BOJIH 3TOTO MHTepBaia. CuuTaTh, 4TO B JAHHOM CIEKTPAJIbHOM HHTEpBaye (YHKIUS
V(L) 3aBUCUT JMHEHHO OT JAJIMHBI BOJIHBI.

3agaum 1A CAMOCTOATEILHOI0 PellieHu s

1. CBeTWwIBHHK M3 MOJIOYHOTO cTeksa uMmeeT hopmy mapa auamerpom d=20 cm. Cuna cBera |
mapa paBHa 80 ka. Onpenenuts nNoJHBIA cBeToBoM mnoTtok @, cBerumocte M u spkocts L
CBETUJIbHHUKA.

2. CBeTWIbHHUK, MMEIONIMI BHJ paBHOMEpPHO cBeTdleics cdepbl pamuyca R = 6,0 cwm,
HaxoauTces Ha pacctossHud h = 3,0 M oT mona. SIpkocTh cBeTHiIbHUKA L = 2,0*104 KI[/MZ U HE 3aBUCHUT
OT HanpasJyieHus. HaliTh 0CBEIEHHOCTH 110J1a HEMOCPEICTBEHHO MO/1 CBETHIIBHUKOM.

3. ComnHue, HaxoAschb BOMU3M 3€HHUTA, CO3Ja€T Ha TOPU3OHTAIBHOM TMOBEPXHOCTH
ocsemeHHocTh E = 0,1 Muk. Jlnamerp ConHua BuzaeH nojn yriaom o=32'. Onpenenuts BUIAUMYIO
apkocts L ConHua.

4. OcgeuleHHocTh E moBepxHOCTH, HOK[2)LITOI71 cioeMm caxu, paBHa 150 7k, spkocts L
OJIMHAKOBa BO BCEX HampaBleHUsIX U paBHa 1 k1/M°. OnpeaenuTs K0dHGUIIHMEHT OTPAKEHUS P CAXKHU.

5. Haiitu cpenHIO0 OCBEIIEHHOCTh OONIydyaeMOW 4acTH HEMpO3pauyHOW cdephl, eciii Ha Hee
nmajaer: a) TMapayieNbHbII CBETOBOM TMOTOK, CO3JAIOMIMA B TOYKE HOPMAIBHOTO TaJCHUs
ocBelIeHHOCTh Eg; 6) cBET OT TOYEYHOT0 M30TPOIHOTO UCTOUYHUKA, HAXOJIAIIEr0Cs Ha paccTosHUU | =
100 cm ot nentpa cdepsl. Paguyc chepsr R = 60 cm u cuna ceera I = 36 k1.

AN




3anamua Ne 11
Tema: OcHOBBI KBAHTOBOW ONTUKHU. Tennogoe usiyuenue
Bonpocsl
N3nyuaTenbHas ciocOOHOCTh Tena
3akon Kupxroda
[IpencraBnenue o GoToHe
®opmyia [Inanka
3akoH Buna
3akon Credana-bonsimana

AN N N NN

3anaum uIs penleHUs1 B AyIUTOPUH

1. MUznydyenue CoHIIA IO CBOEMY CHEKTPAIBHOMY COCTaBY OJM3KO K M3IIyYEHHIO a0COIOTHO
YEpHOTO TeJa, JUIsl KOTOPOro MAaKCUMyM H3J1y4aTelbHON CHOCOOHOCTH MPUXOAMTCSA HA JJIUHY BOJIHBI
0,48 mxm. Haittu maccy, tepsemyto CoHIIEM €XKECEKYHIHO 3a cueT usnydeHus. OIeHUTh BpeMs, 3a
koTopoe Macca ConHua ymeHbuTes Ha 1%.

2. Haiitm ¢ momompto ¢opmynsl [lmaHka MONIHOCTE W3IMYYEHUs €IWHUIBI TOBEPXHOCTH
abCOJIIOTHO YEpHOIo Teja, MPUXOJAILIErocss Ha y3KMi MHTepBan AauH BoiaH AL = 1,0 HM BOIM3H
MaKCUMyMa CIeKTpaibHOM MJIOTHOCTU M3Ty4deHHUs, pu Temnepatype tena T = 3000 K.

3. Temmeparypa Bepxamx cioeB Comana paBHa 5,3 kK. Cuumras CoJiHIIE YEpHBIM TEJIOM,
OTPENENUTh JUIMHY BOJIHBI Am, KOTOPOH COOTBETCTBYET MaKCHMaJlbHasi CIIEKTpaJibHas IUIOTHOCTh
JHEPreTUIecKoi CBETUMOCTH (M), T)max CoHIIA.

4. Momnocts P wm3nyuenus mapa paguycom R=10 cM mnpu HEKOTOpOH NOCTOSHHON
temreparype T paBHa 1 kBt. Haiitu 3Ty Temneparypy, cunrtas map cepbiM TelIOM ¢ KO3PPUIIUEHTOM
TEII0BOro m3nydeHus €=0,25.

3agauu A1 caMOCTOSITEILHOIO pellleHust
1. Vmeercs aBa aGCOMIOTHO YEPHBIX UCTOYHHMKA TEIUIOBOTO M3Iy4eHHUs. TemmepaTypa OJHOTO M3
Hux Ti= 2500 K. Haittu TemmnepaTypy Apyroro HMCTOYHHKA, €CJIM JJIMHA BOJHBI, OTBEYAIOIIAs

MaKCUMyMy €ro u3lydaTeiapbHol crmocobnoct, Ha AL = 0,50 Mkm OosbIne UIMHBI BOJIHBI,
COOTBETCTBYIOIIEH MAaKCUMyMY H31y4aTelbHOM CIIOCOOHOCTH MEPBOTO HCTOYHUKA.
2. Haittu TtemnepaTypy MOJTHOCTBIO MOHWU30BAaHHOW BOJIOPOJHOW IUIa3Mbl IJIOTHOCTBIO P =

0,10 r/em’, MpU KOTOPOW [IaBJICHUE TEIUIOBOTO M3JYYEHHUSI PABHO Ta30KMHETUYECKOMY J1aBJICHUIO
yacTull Tuia3mbl. MIMeTh B BUAY, U4TO JaBJCHHE TEIIOBOTO M3JIydeHHUs p = U/3, rae u — oObeMHas
IUIOTHOCTh SHEPTrUU M3JIY4YEHHS, W UYTO TMPU BBICOKHX TeMIlepaTypax BeLIECTBA I0AYUHSAIOTCS
YPaBHEHUIO COCTOSIHUSI UICATbHBIX T'a30B.

3. DHepreruyeckas CBETUMOCTh abCOIIOTHO depHOTO Tenma M, = 3,0 Br/cm?. Onpenenuth IJIUHY
BOJIHBI, OTBEYAIOIIYI0 MAaKCUMYMY U3Ty4aTelIbHON CIIOCOOHOCTH 3TOTO Tea.

4. BcneactBue M3MEHEHHS TEMIIEPATypbl YEPHOIO Tella MAaKCHUMYM CIEKTPaJbHOM IUIOTHOCTH
(M, T)maxemecTrcs ¢ A=2,4 mxm Ha 1,=0,8 MxkM. Kak ¥ BO CKOJIBKO pa3 U3MEHUIIUCH SHEPTreTHUCCKAs
CBETUMOCTb M, Tela U MaKCUMaJsbHas ClIeKTpaibHas MJIOTHOCTh SHEPTreTUYECKONH CBETUMOCTH ?

3anamun Ne 12
Tema: OcHOBBI KBAHTOBOI ONTUKU. Pomosppexm
Bonpocsl
v DKCIIlepUMEHTAIbHOE OTIpeieieH e TIOCTOHHOM [Itanka
v 3akonsl Gpotordderra
v VYpasuenue DitHInTeiHa 1151 0HODOTOHHOTO (hoTOIDPEeKTa
3anaum Ui pelleHusi B AYIUTOPUH

1.  Omnpenenuth KpacHyro rpanuny Gorodddexrta nns IMUHKA ¥ MAKCUMAIBHYI CKOPOCTb
(OTORNEKTPOHOB, BBIPHIBAEMBIX C €r0 MOBEPXHOCTH D3JEKTPOMATHUTHBIM H3JIyY€HUEM C IIMHON
BOJIHBI 250 HM.

2.  Ilpm moouepeqHOM OCBEIIEHUH MOBEPXHOCTH HEKOTOPOTO METasia CBETOM C JUTHHAMH
BoJH A = 0,35 MkM u A1 = 0,54 MKM OOHAPYKUITH, YTO COOTBETCTBYIOIME MaKCUMAIIbHBIE CKOPOCTHU
(OTOANEKTPOHOB OTJIMYAIOTCS APYr OT apyra B 1| = 2,0 pa3za. Halitu paGoTy BeIXo/ia C TOBEPXHOCTH
3TOTO MeTasia.




3. Jlo Kakoro MakCMMaJbHOTO MOTEHIMAJa 3apsAUTCA yOaJeHHBIA OT APYrHUX Tel MEIHBIH
[IAPUK TPU O0YYEHHUHN €T0 3JIEKTPOMArHUTHBIM U3JIy4eHHEM C JJIUHON BOJHBI A = 140 HM?

4. Ha mnoBepXHOCTb JHUTHS TMagaeT MoHoxpomaruueckuii cBer (A=310 uM). YToOHI
MPEKPATUTh SMUCCHIO JIEKTPOHOB, HY)KHO MPUJIOKHUTDH 33/€P’KUBAIOLIYI0 PA3HOCThH MoTeHIuanos U
He meHee 1,7 B. Onpenenuts paboTy Bbixoaa A.

3aauu 19 CAaMOCTOSITEILHOIO PelieHus

1. Onpenenuth AIMHY BOJHBI A YIbTPa(QHOIETOBOTO M3IyYCHHUS, MMAAIONIETO HAa TOBEPXHOCTh
HEKOTOPOTO MeTallla, MPU MaKCUMAaJIbHOW CKOpPOCTH (POTOIIEKTpOHOB, paBHOW 10 Mm/c. Pabotoit
BBIX0/1a 3JICKTPOHOB U3 METaJlIa IPeHeOpeYb.

2. Kak wu3MmeHseTcsi NMpH yBETMYEHUH WHTEHCHBHOCTH CBETa M YACTOTHl BOJIBT-aMIIEpHAsS
XapaKTepUCTHKa BaKyyMHOTO (poTodIeMenTa’?

3. bymer mm wnHabmomatbes (GoTodddekr, ecim Ha MOBEPXHOCTh cepedpa HaANpPaBHTH
ybTpaduoIeTOBOE U3TydeHne ¢ JUIMHON BOJHBI A=300 HM?

JlabopaTropHble 3aHATHUS

5 cemect

1. JIabopaTtopnasi padora Ne 8: [IpoBepka 3akona I'yka u usmepenune moaysias FOura

Lenu pabomur.

1. TIposepka BbIMOJHUMOCTH 3aKoHa ['yka 1ys ynpyroit neopManum pacTsyKeHHs.

2. Wsmepenne momyns KOHTra MaTepuaia 3a1aHHOTO 00pasia.

3. IlpmoOpereHne HaBBIKa TpaUUECKOTO TIPEACTABICHUS OKCIIEPUMEHTAIBHBIX JaHHBIX W

UCI0JIb30BaHuUs Tpaduka npu o0paboTKe pe3yabTaToB.

Ilpubopvl u npunaonexcnocmu: TPOBOJOKA, TUPU, UHIUKATOP YAaCOBOTO THIIA, MUKPOMETp, JIHCT
MWIJTUMETPOBOU OyMaru, mpo3padHas JTuHehKa.
Koumponvnvie sonpoceut.

e UYto Ha3pIBaeTCs aOCOMOTHOU Jedopmalueii, OTHOCUTEIbHOU nedopmariueii?

e B udewm 3akmtouaercs 3akoH ['yka?

e KakoB ¢usudeckuit cmbici Mmoayst FOnra?

e Yr0 Ha3pIBAETCS MPEACIOM YIPYTOCTH?
[ToaTBepaxaaeTcs 1M Balll SKCIIEPUMEHT CIPaBENIMBOCTh 3akoHa ['yka?
e Y10 Takoe HOpMaIbHOE HaNpsKeHUe?

2. JladopaTopHasi padora Ne 6: Vi3MepeHue CKOPOCTH MYJIH METOJOM OaJIMCTHYECKOTO
MasITHUKA
Lenu pabomur.

1. Usyyenue pusmveckrx OCHOB METO/1a OAJUTMCTUYECKOTO MAsTHUKA.

2. HaxoxaeHue CKOpOCTH MyJIH METOJOM OAJIITUCTHYECKOTO MasTHHUKA.

3. IlpuobpereHrie HaBbIKa U3MEPEHHS MACChl AHATTUTUYECKUMHU BECAMHU.

4. OtpaboTka HaBbIKA MTPOBEJICHUSI KOCBEHHBIX U3MEPEHUN U OI[EHKA UX MOTPEIIHOCTEH.

IIpubopul u npunaonesdcrocmuy: CTallMOHAPHAS YCTAHOBKA C OAJUTMCTUYECKUM MAsTHUKOM, OTCUETHBIM
YCTPOMCTBOM U MHEBMATUYECKOW BUHTOBKOW; MyJs ISl CTPEIbObI U3 MHEBMATHYECKON BUHTOBKH;
3JIIEKTPOHHBIE BECHI; CEKYHIOMED.

Koumponvnsie sonpocwi.

e Kak ¥ 17151 4ero mpoBOJUTCS HACTPOMKA IKCIIEPUMEHTAIbHON YCTAHOBKH NIE€PET BHICTPEIOM?

e JlaiiTe 0o600cHOBaHME BCEM OIIEHKAM MOTPEITHOCTEH MPSIMBIX U3MEPEHHIA.

e Kak olleHMBaNIaCh NOrPEIIHOCTh HAJIEHHOTO 3HAYEHUSI CKOPOCTH?

e KakoBa HaJeKHOCTh HAWJIEHHOTO JOBEPUTENIBHOIO0 MHTEepBasia? MOXHO U yTBEpXKIaTh, 4YTO C
YKa3aHHOW BaMM BEPOSITHOCTBIO MPU HOBOM BBICTPENIE CKOPOCThH IMyJM MOMAAET B HaWJICHHBIN
JIOBEPUTENbHBIA HHTEPBaN?

e B Gonplryro niv MEHBIIYIO CTOPOHY MCKA3WIICSA ObI pe3ylbTaT BBIYUCICHUS CKOPOCTH IYIH, €CIIU
ObI OHA HE 3aCTpsiia B TUIACTUIIMHE, OTCKOYHIIa?



e OpHa M3 JBYX OJAWHAKOBBIX MYJb OTKJIOHSET OANTUCTUYECKHH MAasSTHUK Ha yroj B JBa pasa
Oonbmii, yeM apyras. CpaBHHTE CKOPOCTH 3THX ITYIIb.

3. JlabopaTopHass padora Ne 10: IIpoBepka OCHOBHOr0 3aKOHA BpPalIATEJIbLHOIO
ABH:KeHMs (Ha MasitTHuke O0epOeka)
Lenu pabompo.
1. DxkcnepuMEHTanbHO ONPENENIUTh MOMEHT CHJIBI M YIJIOBO€ YCKOPEHHE MAasTHUKA, MPOBEPUTH
OCHOBHOM 3aKOH BpaIaTeJIbHOTO IBUKEHUSI.
2. TlpuoOpereHre HaBBIKA U3MEPEHHS BPEMEHU CUETYMKOM-CEKYHIOMEPOM.
3. OtpaboTka HaBBIKA POBEICHIS KOCBEHHBIX U3MEPEHUI U OLIEHKA UX TIOTPEIIHOCTEH.
IIpubopvl u npunadnexcHocmu: KpPecTOOOPa3HbIM MAasTHHUK, HA0Op TPY30B, CUETUHK-CEKYHIOMED,
LITaHT€HIIUPKYJb, MacIITaOHAs CAaHTUMETPOBAs JIMHEHKA.
Koumponvnvie sonpoceui.
e CdopMyaupoBaTh OCHOBHOH 3aKOH IMHAMUKH BpAIllaTEIbHOIO JBUKEHHUS.
¢ Yro Takoe MOMEHT uHepuun? YTo OH XapakTepusyer?
e  Yro Takoe MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus? Kak ero MoxkHo onpenenuTs?
¢  Yto Takoe yrioBoe YyCKOpEHUE U Kak OHO ompenensercs B padore? Kyaa oHo HarpaBieHO?
e [louemMy MOXHO CUHTATh, 4TO & =4a_?
e Brieectu popmyny M =m(g —a)r.
Chopmynupyiite Teopemy llTeitnepa. I'ne B pabore oHa ucnosb3yercs?
e JloscHuTe ¢ momonipro yeprexa n reopemsl LlTeliHepa Kak MOKHO pacCYUTaTh MOMEHT MHEPLIUH
MaxOBHKa.
e Kak no rpaduky onpenenuTs MOMEHT UHEPLIMU MaxoBUKa?
e Kaxkue ¢axTsl aBig€TCSA MOATBEPKIECHUEM TOTO, UTO MMPOBEPSEMBIN 3aKOH CIIpaBeaIuB?

e B ¢popmynaxa, = 2h/ t* u £ =a,/r BcTpeyaroTCs yCKOpeHHs a, U a,. O KaKuX YCKOPEHHAX HIET

peub B 3TuX hopmynax? Uro HeoOXoauMO coO0AaTh, 4TOOBI B 3TOM paboTe OblI0a, = a, ?
e Kakmmenstes M, r, a, t, | ecnu HuTh HAMOTATH Ha IIKUB MEHBIIETO pagnyca?

4, JlabopaTopHasi padora Ne 12: H3MepeHHe MOMEHTOB HMHEPUHMH TBepPAbIX Tea H
MOMOIIbLI0 TPUPUIAPHOTO MoABeca U npoBepka Teopembl Ll Teiinepa
Lenu pabomur.
N3ydeHnne KpyTUIbHBIX KOJIEOaHUH TPUPUISIPHOTO MOJBECA.
W3mepenue MOMEHTa HHEPIUU Tella, TIOMEIIEHHOTO Ha IaThopMy TpUPHUISIPHOTO MOIBECA.
DKclrepuMeHTalbHas mpoBepka Teopemsl LlTelinepa.
OTtpaboTka HaBbIKA UCIOJIB30BaHUS ITPahUIECcCKOro METOa.
OTtpaboTka HaBbIKA IPOBE/ICHUSI KOCBEHHBIX U3MEPEHUHN U OLIEHKA UX MOTPEIIHOCTEMH.
Hpu6opbz u npunaonesxcHocmu: TpUGUISIPHBIN OABEC B cOOpE; TPY3UK (TBEPAOE TENO CUMMETPUIHON
(dbopMbl); aHATUTHUECKHUE BEChI, METalNInyecKkas JTUHEHKa; MITaHTeHIIUPKYJb; CEKYHIOMEp; AIUHHAs
TUHEIKa WK pyJeTKa.
Koumponvnsie sonpocui.
Urto Takoe MOMEHT uHepIuu Tena? UTto oH XapakTepusyer?
Kakne nunamudeckrie ypaBHEHUS OMPENENSIOT IBUKEHUE TBEpAOro Tena?
Pacckaxxute 00 0ceBOM MOMEHTE CHIIBI.
Kak HaxoIuTCs MOMEHT WHEPLIMU OJTHOPOJHBIX TEJl FTEOMETPHUUECKU MPABIIbHOMN (opMBbI?
Pacckaxure o reopeme Illrelinepa.
Kakne mpeoOpazoBaHus DSHEPTUM COMPOBOXKIAIOT KPYTUIBHBIE KOJIEOaHUS TPUQPHIIPHOTO
noxaseca?
o Kakue BenmMYMHBI CJEeNyeT HEMOCPEICTBEHHO W3MEPUTh, UYTOOBI HAWTH MOMEHT HMHEPIMH Tela
METO/IOM KPYTHIIbHBIX KoJiebaHuii TpudunspHoro moaseca’?
e Pacckaxure, Kak OIIEHUBAIUCH OTPELITHOCTH TIPU MPSIMBIX U3MEPEHUSX.
e Kak onenuBanucey norpenrHocty BenuuuH lo u Ir?

agkrwnE



e Pacckaxxure 0 KaueCTBEHHOU IIpoBepke TeopeMsl [ITeitnepa.
e Pacckakure 0 KOJIMYECTBEHHOM IpoBepKe TeopeMsl LlTelinepa.

5. JlaboparopHas paGora Ne 14: Onpenenenue ko3(ppuuueHTa ynpyrocTu npyKMHbI
Lenv pabomur:

1. Onpenenenne k03(pPULIHEHT YIPYTOCTH MPYKUHBI CTATHYECKHM METOJIOM

2. OmnpeneneHne KOXPPHUIUEHT YIPYroCTH MPYKUHBI THHAMHYECKHM METOIOM.

3. OtpaboTka HaBBIKA POBEICHIUS KOCBEHHBIX U3MEPEHUI U OLIEHKA UX TOTPEIIHOCTEH.
IIpubopwi u npunadnexchocmu: NPyKUHA Ha KPOHIITEHHE, HAOOP I'PY30B, CEKYHJIOMED, JINHEHKA.
Konmponvnwvie éonpocu.

e Cdopmynupyiite 3akoH ['yka ais neopMariu C)KaTus WK PACTSHKEHUSI TPY>KUHBIL.

e KaxoB ¢uznueckuit cmbica ko3 dunnenta ynpyroctu (ko3ddunnenra xxectkoctu) “k?

e Kaxkue konebanusi Ha3pIBalOTCA TapMoHnyeckuMu? Ilpy Kakux ycnoBuUsIX TPy3 Ha MpYKHUHE OyAeT
COBepIIaTh FapMOHUYECKHE KOJIeOaHu .

Uto Ha3bIBaeTCs MEPUOOM KosieOaHUK? yacToToi? dazoii komebaHmit?

Pe3ynbrarel opopMuTE aHATOTMYHO MPEABIAYILEMY 3aaHHUIO.

BriBeuTe ypaBHEHHE IBHKCHUS TPYKHHHOTO MasTHUKA ITPH OTCYTCTBUH CHJI COTIPOTHUBJICHUS.
OT 4dero 3aBUCHUT NEPHUOJ KOJIEOaHUN MPYKMHHOTO MasiTHUKA

6. JladopaTopnas padora Ne 15: U3ydeHue CBOOOAHBLIX KOJeOAHUI NPYKMHHOTO
MasiTHUKA
Lenu pabomur.
1. V6enuthcs B 3aTyXaroleM XapakTepe CBOOOIHBIX KOJIeOaHHH MPYKUHHOTO MasSTHHKA.
2. Ompenenuth KOd(DPHUITMEHT 3aTyXaHUs, JOrapuhMUUYECKUN JCKPEMEHT 3aTyXaHusl, KO3PPUIUEeHT
COTPOTHBIICHUS CPE/Ibl, JOOPOTHOCTh U BpEMs pellakcallii MPYKUHHOTO MasiTHUKA.
3. OtpaboTka HaBbIKA TPOBEICHMS KOCBEHHBIX U3MEPEHHI U OLIEHKA X IMOTPEITHOCTEH.
Ilpubopvr u npunaonedxdcHocmu: MPYKUHHBIA MasTHHUK, OTCUETHOE YCTPOMCTBO (JIMHEIKa), COCYyH C
BOJIOW, CEKYHIOMED.
Koumponvnvie sonpoceui.
e JlaiiTe onpeaeneHrne CBOOOHBIX KOJICOAHUH.
e Kakue xosie6anus Ha3bIBAIOTCSI COOCTBEHHBIMU
e Kakue koneOaHus HA3BIBAIOTCS TapMOHMYECKUMH? 3alMIIUTEe YypaBHEHUE TapMOHMYECKUX
KoJieOaHUH.
e Kakue ycnoBus TOJKHBI BBITIOTHATHCS, YTOOBI B CUCTEME BO3HUKIIM TapMOHHYECKUE KOieOaHus?
e Kakue xosie6anus Ha3pIBAIOTCS 3aTyXawmuMu? BeiBeauTe ypaBHEHHE 3aTyXarOIUX KOJICOAHUH.
e U0 Ha3bIBAIOT KOYPPUIIMEHTOM 3aTyXaHUSI ?
¢ Uro Ha3piBaloT Jorapupmudeckum koddduiinenTom 3atyxanus?

7. JlaGopaTtopuass padora Ne 16: HcciegoBanue 3aKOHOB KoJieOaHUIl (PU3HYECKOT0
MasITHHKA

Lenu pabomur.

1. W3yuuTh 3aKOHBI KOIeOaHUN (PU3NUECKOTO MATHHKA.

2. OnpenenuTs nepuoj KonedaHui GU3NYecKOro MasiTHUKA.

3. OtpaboTka HaBbIKA MPOBEIEHHUS KOCBEHHBIX U3MEPEHUI U OlIEHKA UX MOIPEIIHOCTEH.
IIpubopvr u npunaonexcHocmu: CEKyHIOMEp, METPOBas JIMHEHKa, CTEpkKEeHb C JUCKaMH, HIApUK Ha
HUTH.
Konmponvuwvie sonpocut.

e JlaiiTe onpezeneHne GU3NIECKOr0 MasiTHUKA.

e [lonyunre ypaBHEHHE ABWKEHHMS (PHU3MUECKOro MasTHUKA. Kak HampaBlieH BEKTOp YIJIOBOTO

NEpCMCIICHU A (04 , €CJIM MAasATHHUK IOBHXKETCA OT ITOJOXKCHUA paBHOBeCI/IH? Kak HaIlpaBJICH IIPpU

9TOM BCKTOP M MOMEHTA CUJIBI TSHKECTH?



e BrBenute popmyny (7.6). Ilpu kakux ycloBusSIX OHA CIpaBeIUBa?

e Ot yero M Kak 3aBUCHUT IepuoJ] KojebaHuil ¢uszndyeckoro masrHuka? YTo Ha3bIBAIOT HEHTPOM
Ka4aHui (PU3NIECKOTO MAITHUKA?

e [lpuBenure npumepsl KoJeOAHUN B IPUPOJIE U TEXHUKE.

8. JlaGopaTopnasi padora Ne 11: OnpenejieHne MOMEHTOB WHEPUHH TBEPABLIX TeJ METOIA0M
KoJIe0aHu i

Lenu pabomul:

1. DkcrepuMEHTATBHO ONPENENIUTh MOMEHT WHEPIUH TBEPJOTO Tella MPABUIIBHOW T€OMETPUIECKOM

(bopMBL

2. 3axkpenuTh HaBBIKK 00paOOTKH Pe3y/IbTaTOB SKCIEPUMEHTA
Ilpubopvl u npunadnexcHocmuy. MaxOBUK C TPy30M, IITAaHTEHIMPKYIb, METaUTHYecKas JHHEHKa,
CEKYHJIOMED.
Koumponvnvie sonpoceui.

1. Kakoe CBOWCTBO Tena BBIpa)XaeT MOMEHT MHEPIMH M KaK OH BBIYHCISIETCS JUIS MaTepHabHOM

TOYKH ¥ CHCTEMBI MaTepUAITBbHBIX TOUeK? B kakux equannax on usmepsiercs 8 CHU?
2. Cdopmymupyiite Teopemy Llreitnepa. Kak ona ucmoss3yercs B JaHHOU padboTe?
3. OOBscHUTE, U3 KaKMX COOOpaKCHH B JAHHON paboTe BRIOMPAETCS YUCIIO 3HAYAIIMX ITU(p Mocie
3anATON MpU OKPYIJIEHUH PE3yIbTaTOB BEIYMCIICHHAMN.
4. B uém 3axmrodaercs (U3NYECKUN TPHUHIMI OMPEICTCHHS MOMEHTa WHEPIHH METOJ0M
KojeOaHuit?
D,+D

[TosicHuTe Ha YepTexe cMbIcT popmyasl a = | — —1—2,
[Tosicautb cmbica popmysl (11.9). Uto Takoe nieHTp Macc?
M3MeHuTCA T KOHEUHBIN pe3yabTaT, €CJIM MaXOBHUK CEJIaTh U3 IPYyroro marepuanina’?
Kak u3MeHsTCS BeIMYMHBI B pacyeTHOM ¢GopMmylie, €clii HWIMHAPUYECKUN Tpy3 NPUKPENHUTDH
BBIIIIE MTPEKHETO MOJIOKEHNA?

o

6 cemectp

1. JlaGopaTopHasi paGotra Ne 1: U3mepenue 3¢ (peKTUBHOrO qTHAMETPA U CPeAHEel TIUHBI
C¢BO0OIHOT0 MPodera MoJIeKyJI ra3za

Lenu pabomur.

1. Beruucauth 3HaueHus: 3pPEKTUBHOTO AUAMETpa U CpelHEH IIMHBI CBOOOJHOrO Mpodera MOJIeKys
BO3/1yXa.

2. V3y4uth METO] BBIYMCIICHUSI 3TUX BEJIMYMH, OCHOBAHHBI Ha HCIOJIb30BAaHUM SIBICHUS BS3KOCTH
Cpenbl.

3. [IpuoOpectu HaBBIKK pabOTHI C TEPMOMETPOM, OAPOMETPOM U SKUAKOCTHHIM MAHOMETPOM.

4. 3akpenuTh HaBBIKU PabOTHI C TMEKTPOHHBIMHU BECAMU U CEKYHIOMEPOM.

5. 3akpenuTh HaBBIKK 00pabOTKU pe3yabTaTa KOCBEHHOTO BHIYUCIICHHUS B CIy4ae MPOBEICHHUS OIBITOB
IIPU OJIMHAKOBBIX YCIOBUSX.

IIpubopvl u npunaonexcnocmu: TEPMOMETP, OAPOMETP, KUAKOCTHBIN MaHOMETP, AIEKTPOHHBIE BECHI,

CEKYHJIOMED, COCY]I C KaUJUIIPOM, JIBE CTEKJITHHbIE KOJIOBI.

Konmponvnvie 6onpochwi.

e Uro Takoe >(pdexTuBHBIN qruameTp Monekynsl? OT yero 3aBUCUT ero 3HadeHne? KakoBo 3HaueHue
d mo mopsanky BennuuHbl? YUemMy paBHO cIpaBOYHbIE 3HaYeHHS Y(PHEKTUBHOTO TUAMETPA MOJIEKYII
a30Ta u Kuciopoaa?

e Uro Takoe cpenHss qiuHAa cBOOOAHOTO mpobera moiekynbl? OT 4Yero 3aBUCHUT €€ 3HayeHHe?
OueHuTe 3Ha4€HHE MOJIEKYJ a30Ta U KUCIOPOAA MPU HOPMAIIbHBIX YCIIOBHSIX.

o Kakas Benmnunna — wim d — 60JIbIIE ¥ BO CKOJIBKO pa3?

e [Iloctpoiite rpaduku 3aBucumoctu  p(T) B chmyyasx, KoTJa ¢ OINpeNelIeHHOW Maccol rasza
OCYILIECTBIISIETCS MPOIIECC: a) M30XOPHBIN, 0) n300apHbIi, B) H3oTepMuueckuii. (YuecTb 001acThb
TEXHUYECKOTO BaKyyMa).



e Uem oObsicHsiercss paznuuHas 3aBUCHMOCTh  P(T) B COCTOSIHMSIX TEXHHUYECKOI'O BakyymMa H
JAJICKOTO OT HEro (T. €. TIPU P > Ppax)?

e Onumure sBIEHUS BSA3KOCTH ra3a. Uto Has3pBaloT Kodddumuentom Bszkoctu? KakoB ero
¢usnueckuit cmpicn? B xakux eanHunax on uamepsercs 8 CHU?

e Uro npowusoiiner c MOJIEKYJ BO3JlyXa, €CIH: a) €ro BS3KOCTh YBEIMUYHUTCS; O) MOBBICUTCS
TEeMIIepaTypa; B) MIOHU3UTCS BIIAXKHOCTH BO3ayxa?

e OnumuTe METOA, MCIOJB3YEMbI B NaHHOW pa®oTe A BbIUMCIEHHUS 3HadyeHnd A u d (¢
BBIBOJIOM PaCUYETHBIX (hOPMYI).

e [louemy B 3T0i1 paboTe CTpys BOJABI MPEBPAIIACTCS B KarIu?

2. JlaGopatopHas padora Ne 3: 3mepenne aqnadaTu4eckoil MoCTOAHHOI raza

Lenu pabomur.

1. IlomyunTs npeacraBieHne o0 aanadaTHUECKOM MPOIIeCCe.

2. BbIUMCIUTh 3HaUYCHHUE aT1a0aTHIECKO TOCTOSIHHON BO3TyXa.

3. CdhopmupoBaTh TPEACTABICHHE O TEIUIOEMKOCTH Ta3a C TOYKH 3PEHUSI KJIACCMUECKOW TEOpuu
TEIUIOEMKOCTH.

4. N3yunuts meron Knemana - /lezopma.

5. IIpuobpectn HaBBIKM 00PaOOTKU PE3YIbTATOB KOCBEHHOTO M3MEPEHUsS NP MPOBEICHUN OTHITOB B
Pa3IMYHBIX HAYAJTBHBIX YCIIOBHSIX.

Ilpubopvl u npunaonesxcnocmu:  KUIAKOCTHBI MaHOMETp, PYYHOW Hacoc, OOJBLION CTEKISTHHBIN

cocy/1 ¢ MpOOKOI U BJIaronorjioTUTENEM, COETUHUTENbHbBIE TPYOKH C BEHTHIIIMHU.

Koumponvnvie sonpoceui.

o CdopmynupyiiTe mepBoe HayaJlo0 TEPMOJUHAMHUKH. YUTO XapakTepu3ylOT BelIWduHbl Q u A:
COCTOSIHME CUCTEMBI HJIM COBEPIIAEMBIN €10 Tiporiecc? MoKHO JId TOBOPUTH 00 "M3MEHEHUH" ITHX
BEJINYUH?

e Uro Takoe anuabaTHMyecKWid MpPOLECC M KaKOBbl €ro OCOOEHHOCTH 10 CpPaBHEHHUIO C
u3onpoueccamu? [IpumenuTe nepBoe HayaJio TEPMOJANHAMUKY K aladaTHYECKOMY MPOIIECCy.

e Brenute auddepeHMaIbHOe ypaBHEHHE I aada0aTHYeCKOTO Mpollecca W HaWIUTE €ro
pelieHue.

e Kakue mapamerpbl COCTOSHUSI CHUCTEMbl M3MEHSIOT Ipu aauadbatmdyeckom mnpouecce? Kakumu
YpaBHEHHUS OIKCHIBACTCS B3aUMOCBS3b MEXJy H3MEHSIOUUMUCS MapaMmerpamu? BriBectu
ypaBHeHus [lyaccona B pa3uyHbIX IEPEMEHHBIX.

e Uro Ha3bIBAIOT aauabaTHuecKo mocTosHHOI? Kakue TeopeTnueckue 3HAUCHUS MPUHUMAET 3Ta
BEJIMYMHA B CIIy4asx rasa: a) OJHOATOMHBIX MOJIEKYJ; 0) IBYXaTOMHBIX MOJIEKYJ; B) TpeX- U
MHOTOATOMHBIX MOJIEKYJ?

e U3 kakoro Tuma MOJEKYJI COCTOUT BO3AYX (B MPOLIEHTHOM COJAEPKAHWU) U KaKUe 3HAYCHUS Y
OKHJaeTe MOJNYyYyUTh B JaHHOW pabore? Kak m3MeHWIOCH Obl 3HaU€HUE Y €CIM  MOJIEKYJIbI
BO3JlyXa HAUYHYT JUCCOLIMUPOBATH?

e Uro Takoe TemoemkocTh? KakoB ¢usnyeckuit cmpica 310l BennuuHbl? B kakux eaununax CU
U3MEpseTCS MOJIIpHAas TEIUIOEMKOCTh (ylIenbHas TerioeMKocTh)? UYTo  XapakTepusyeT
TEIJIOEMKOCTh: COCTOSIHIE CUCTEMBI WIIH COBEPILIAEMBIN €10 Iporecc?

e Haiiqute 3HaueHHs MOISPHBIX H300apHOM M M30XOPHON TEIUIOEMKOCTEH HJICATbHOTO Trasa,
COCTOSIIIETO U3: a) OJTHOATOMHBIX MOJIEKYI; 0) IBYXaTOMHBIX MOJIEKY; B) TPE€X- K MHOTOATOMHBIX
MOJIeKyNn? 3aBUCHUT JIM TEIJIOEMKOCTh OT TEMIIEPaTyphl COTJIACHO KJIACCUYECKOW TEeopuu U B
peanbHO# cuTyanuu?

e Omumute meton Knemana - Jlesopma, ucnonssys (p,V)-aumarpammy. Kak TexXHOIOTHYECKH
OCYIIECTBUTH T€ MPOLECCHI, KOTOPbIE IOJKEH COBEPIIATh BO3IYX.

e BriBenute pacuétnyro hopmyiy, npumenss (p,V)-nauarpammy.



3. JlaGopatopHas padora Ne 4: M3yuyeHue siBJIeHHSI TeNJIOBOro 00bEMHOI0 pacliMpeHust
KUJAKOCTH

Lenu pabomot.
1. BBISICHUTh MEXaHU3M TEIUIOBOTO 0OBEMHOTO PACIIMPEHHSI BOBI U Maca.
2. DKCHEepUMEHTAIbHO TOJIYYUTh TEMIIEPATYpHYIO 3aBHCUMOCTh KOI(PQHUIHMEHTa TEMIOBOTO
00BEMHOTO pacIIMpPEeHHs BOABI M MAaclia, IOCTPOUTH TPaUKH STHX 3aBUCUMOCTEH.
3. Haiftu uncnoBbie 3Ha4eHUS 3TUX KOA(PPUIIHEHTOB.
4. 3akpenuTh HABBIKH MTOCTPOSHHS U MCIIOJIb30BAaHMS I'PpahuKoB MpH 00paboTKe Pe3ynbTaToB.
IIpubopvl u npunaonedxchocmu:  BE OJUHAKOBBIE YCTAHOBKH C PA3HBIMU KXHUAKOCTSMH (BOJIOW M
TEXHUYECKUM MAcCJOM), HarpeBareib (DJIEKTpOIUIMTKa), OapoMeTp, [Ba JUCTa MHIIMMETPOBOM
Oymaru, rmpo3payHasi JIMHeHKa.
Konmponvnwvie 6onpocu.

e Onumure CTPOCHUC KHUJIKOCTH. C ueM ux CXOACTBO MW pPA3JIMYUC IO CPABHCHUIO C ra3aMu H
KPpUCTATINIMYCCKUMU tenamu? Uto takoe OHEPTIHU aKTUBAIIUKU MOJICKYJIbL )KI/II[KOCTI/I?

e KakoB MeXaHHM3M TEIUJIOBOTO pacHIUpeHHs XHUIKOCTH? YUYTo Takoe KOAIPPHUIMEHT TEMIOBOTO
obbemHOrO pacmupenus? B uemM coctouT Qunyeckuid CMBICT TOW BEIUYHHBI? 3aBUCUT JIH

3HaueHue 3 oT BHemHero (aTMochepHOro) AaBieHus?
e OObBsCHUTE NPUYUHY pa3iIHuds  TEIJIOBOTO pACIIMPEHUS  aCCOLMUPOBAHHBIX U IPOCTHIX
xuakoctel. Kak paznuune Mex Iy STUMH TUITAMHU KHJIKOCTEH BIMSIET HA BEJIMYUHY 3 7e

e [lpuBenute npuMepsl MPOSIBICHUS U UCIOJIb30BaHUS TEIJIOBOTO PACIIMPEHUS KUAKOCTU B OBITY U
IIPOU3BOJICTBE.

e KaxkoBbl paBuiia MOCTPOCHUSI IPapuKoB?
e Kak noctpouTth rpaduK JHHEHHON 3aBUCUMOCTHA METOJOM HATSIHYTOW HUTH?

e Kak B 3TOM ciyuyae MeETOJa HATSHYTOW HHUTH MOXHO BBIYHCIHTH CIYyYaillHYIO IMOTPENTHOCTh
yTII0BOTO KOd((pHITeHTa 3aBUCUMOCTH ?

4. Jlaboparopnasi padora Ne 11: OmnpenejieHue yaeJbHOW TeMJOThI KPHUCTALIH3ALMHU
MeTaJjlia

Lenu pabomur.

1. V3yunTh sIBIE€HUS IUIABJIEHUS W KPUCTAILIU3AIUU.

2.03HaKOMUTBCA C METOJAOM H3MEPEHMS TEMIEpaTyp C IOMOIIbIO  TepMmomnapbl. 3.Bbruuciurhb

3HAQUYEHHE YACJIbHOU TEIJIOThl KPUCTAUIM3ALUHU OJIOBA.

3.M3yunTh METOJ OXJIaXACHUS C MCIOIb30BAHHUEM TEPMOMAphI ISl BHIUMUCICHHUSI CKPBITOM TEIUIOTHI

(a3zoBoro nepexoja NepBoro poja.

4.TIpuoOpectu HaBBIKK PabOTHI C MHOTOIPEIEIbHBIM BOJILTAMIEPMETPOM.

5. 3akpenuTh HaBBIKM TIpa@UUecKOro MPeACTaBICHUs Pe3yJbTaTOB M3MEPEHUI M HCIOJIb30BAHUS

rpaduKoB.

IIpubopul u npunaonexcHocmu: UCCIelyeMoe BEIIeCTBO (0JI0BO) B COCY/IE, IITATUB C JeprKaTelieM,

HarpeBareib (NEKTPOIUINTKA), TepMoIllapa, MUJUIMBOJIBT aMIIEPMETP, COEAUHUTENbHbBIE MPOBO/IA,

CeKyHJIoMep, TpaduK rpaydnpoOBKU TEpMOTAphl, JTUCT MUJUIUMETPOBOM Oymaru pazmepom 20x25 cwm,

Mpo3payvHast JIMHEMKa.

Konmponvnvie 6onpochwi.

e B uyem paznuume (a3oBbIX NepexoJ0B HepBoro U Broporo pona? IlpuBemure mpuMepsl TakKuX
[IEPEX010B.

e lcnons3ys uukn KapHo, BbiBenute ypaBHeHue Kuameiipona - Knaysuyca. 3Has TtabnuuHoe
3HA4E€HHE CKPBITOM TEMJIOTHl KPUCTAUIM3ALMKU BOJBl U 3HAUYCHHE PA3HOCTU YAEIbHBIX 00BEMOB
BoAbl U sbaa mnpu 0 OC, HaWTH Ha CKOJIBKO NOHU3HUTCA TOYKA KPUCTAIIM3ALMU BOJBI IPHU
YBEITMUEHHUH JIaBJICHUS Ha OJIHY aTMocpepy.

e U300pa3ute Ha (a30BOH qUarpaMMme KpHBbIE PAaBHOBECHs TBEPAOH M >KUIKOU (a3, KUAKOU U
ra3oo0pas3Hoit (a3, a TaKKe TPOMHYIO TOUKY U KPUTUYECKYIO TOUKY.



e B dyeMm 3akim04aercss CYIIHOCTb METOJAa OXJXICHHS Ui HW3MEPEHUs YACIbHON TErJIOThI
KpUCTaJIIIM3aluu?

5. JlabopatopHas padora Ne 9:3mepeHne CKOPOCTH MCNIAPEHHS KUJAKOCTH M U3MEHEHHU I
e SJHTpPONMHU NPH 3TOM IpoLecce

Lenu pabompo.

1. Msmeputh CKOPOCTb HMCHAPEHHUS STHIIOBOTO CIMPTA U BOJBI.

2. Bpraucnute U3MEHEHHE SHTPOTIMHA HEKOTOPOH MAaccChl JKUIKOCTUIPH TEPEX0JIe €€ B map.

3. 3akpenuTh HaBBIKM 00paOOTKH pe3ynbTaTa KOCBEHHOTO BBIYUCICHHS B CiIydae IMPOBEICHHS

OTIBITOB IPU OJJUHAKOBBIX YCIOBHSIX.

IIpubopwvl u npunaonexchocmu:. SICKTPOHHBIC BECHl, OSTWJIOBBIA CIHUPT, IUCTWILIMPOBAHHAS BOJA,
HEBBICOKMM LIMITMHAPUYECKUM COCY, TEPMOMETP, LITAHT€HIUPKYJb, CEKYHIOMED.

Koumponvnvie sonpoceui.
Uto HaszwiBaeTcs (ha3oii BemecTna?

Kak ncronkoBaTs npoiiecc uCapeHusi C TOUKH 3PEHUsT MOJIEKYJISIPHO-KUHETHUECKON Teopun?
[ToueMy >KUJKOCTH MPH UCTIAPEHUH OXJIAXKIAIOTCS, a MPU KUICHUH HX
TeMIlepaTrypa He U3MeHseTcs?

B kakom ciyyae yzaenbHas TeIuioTa ( HUcrapeHus (WM KOHIEHCAllWW) paBHA HYIO?

Kakas BennumHa XxapakTepuzyeT HHTEHCUBHOCTh HCTIapeHUs?

6. Ilouemy yBenMuUMBaeTCs CKOPOCTb HWCIAPEHUS >KUJIKOCTH, €CIU: JKHA-KOCThb  HAarpeTh;
YBEJIMYUTH IUIOIIA/Ib €€ IOBEPXHOCTH; YMEHBUIUTh BHEIIHEE JaBjieHue?
UTo Ha3bIBaeTCA SHTPONUECH?
e OObsicHUTE (PU3NUECKUI CMBICT YHTPOIIHH.

6. JlaGoparopnasi pa6ora Ne 10: U3yyeHune siBJeHUSI TEIJIOBOI0 paciiMpeHHsi TBEPABIX
TeJ

Lenu pabomur.

1. U3yuuTs sIBIEHHE TEIUIOBOTO PACIIMPEHUS TBEPIBIX TEII.

2. Bpruucnuth cpennee 3HaueHUE KO3 PuImenTa JIMHEHHOTO PaCIIUPEHUS JIATYHH.

3. DKCIEepUMEHTaIbHO TMPOBEPUTH 3aBUCHUMOCTh YJIMHEHUS METAIMYECKOW TPYOKH npu
HarpeBaHuU OT €€ MepBOHAYATbHOU JJTUHBIL.

4. 3akpenuTh HaBBIK rpaduyecKkoro  IMpeacTaBICHUS OKCIEPUMEHTAJIbHBIX JaHHBIX U
UCIO0JIb30BaHUs TpaduKa IJis BBIYUCICHUS U 00OpaOOTKH pe3ylbTaTOB U3MEPEHU.

5. 3akpenuTh HaBBIK OOpPaOOTKU pe3ylbTaTOB METOJAOM HAUMEHBIIUX KBAJPaTOB.

IIpubopvl u npunaonexcHocmu: METaJUIMUECKUEe TPYOKH, PE3UHOBBIE IIJIAHTH, NMOACTAaBKa CO IIKAJIO,

KIOBeTa, Ko0j0a, »JJIEeKTPOIUIMTKA, HMHAUKATOP YacOBOTO Tulla, OapoMeTp, TEPMOMETp, JIHUCT

MUJUITUMETPOBOM Oymaru, mpo3paydHas JIMHEHKa.

Koumponvnsie sonpocui.

e Uro HazpiBaeTcs KOA(D(PUIIMEHTOM JTUHEHHOTO ¥ 00BbEMHOr0 TeIuioBoro pacmupenus? Kakos nx
¢buznueckuit cmpicn? B kakux equHUIAX U3MEPSIOTCA UX 3HAYCHUA?

e KaxoBa cBsi3b My BenmnunHaMu o U 3?7 BeiBectu popmyity, BeIpaxkaromiyro 3Ty cBsa3b. KakoBo
3HaueHUEe o U [3 1Mo MmopsAKy BenuuuHbl? KakoBbl TaOMUYHBIE 3HAUEHUS O IS CTAIH U JTaTyHU?

e U3oOpa3ute rpaduku 3aBUCUMOCTEH OT PACCTOSHUS MEXIY YACTUIAMHU:  CHIIbI MPHUTSKEHUS,
CWJIbI OTTAJIKWBAHUS, PE3yIbTUPYIOIIEH CHIIBI B3aUMOJCHUCTBUS; SHEPTUU MPUTHKEHUS, SHEPTUU
OTTaJIKWBaHUS;, SHEPTUU B3aMMOJIeHCTBUS.  UTO Ha3bIBaeTCs: TMOTEHIIMAILHOW KPHUBOM,
MOTEHIUATIBHOU SIMOI1?

e OOBICHUTE MEXaHHU3M SIBJICHUSI TETJIOBOTO PACHIITUPEHUSI.

e [IpuBeaute mpuMepsl IPOSBICHUS U MCIOIH30BAHUS TEIUIOBOTO PACIIUPEHHS B OBITY U TEXHUKE.
Bceraa nu nmpu HarpeBaHUM TeI MX pa3Mephl YBEIHUHUBAIOTCS?

e B yem cocTosT mepBas ¥ BTOpasi YaCTH BBITIOJIHEHUS TaHHOU JabopaTopHO paboThl? Onuinute
METO/bl HATSHYTOW HUTH ¥  HAaUMEHBIINX KBAJIpaTOB  JUISl BBIYUCIIEHUS YIIOBOTO
koapduuueHTa a.



e BriBenute pacueTHyr0 pOpMYITy Uil BBIYMCICHUS 3HAYCHHS O.

o ChopmynupyiiTe mpaBuiia OKPYIJICHUS PE3YJIbTATOB KOCBCHHBIX W3MEPEHHMH MpPU Pa3IUuHBIX
MAaTCMAaTHYCCKUX OICpaluiax, a TaKXE IIpaBUiIa CUMTBIBAHHMSA ITIOKa3aHUM HHAUKaTopa,
TepMOMeTpa, bapoMeTpa.

7. JlaGopatopHasi padora Ne 13: OnpenesieHue BJIaKHOCTH BO3IyXa U TOUYKH POCHI
Lenu pabomur.
1. M3meputh BIaXKHOCTb BO3/1yXa.
2. OmpenenuTs TOYKY POCHI.
3. TIpmobOpectn HaBBIKH PaOOTHI C TUTPOMETPOM U IICUXPOMETPOM.
4. TlpmoOpecTr HaBBIKM HCIIOJIB30BAHMS TCHXPOMETPHUYECKOW TaOMUIBl W TaONHIBI JaBICHHS
(TJIOTHOCTH) HACBIILIEHHOTO Tapa.
5. 3akpenuTh HaBbIKM 0OpabOTKM pe3yabTaTOB NpPH MHPOBEACHUM 3KCIEPUMEHTa B OJUHAKOBBIX
YCIIOBUSX.
Ilpubopwvr u npunaonexcrocmu: TCUXpOMeTp AccMmaHa (acCIHUpPAIMOHHBIN), MCUXpPOMETpP ABTrycTa,
BOJIOCHOW TUTPOMETP, TUTPOMETP KOHACHCAIIMOHHBIN.
Konmponvnvie éonpocu.

® UYr0 Takoe HEHACHIIIEHHBIA M HACHIIIEHHBIN map? Kak 3aBUCHUT JaBJIE€HHE HACHIIIEHHOrO Mapa OT
obbeMa u oT Temneparypbl? OOBSICHUTE ATH 3aBUCHMOCTH.

® 1I300pasute B koopauHatax (V, P) HM30TepMBl pEajJbHOrO raza MpH pa3HBIX TEMIEpaTypax.
OObsicHUTE UX. YKaOKUTE Ha AuarpaMme obnactu: ogHodaszHble cocTosHUA "map" (razooOpazHoe
COCTOSIHUE) U "KUIKOCTh", NIByX(ha3HOE COCTOSIHUE "map —KUAKOCTh".

® UYro Takoe KPHUTHYECKOE COCTOSHHE, KpUTHYECKHE mapameTpbl? OT 4Yero 3aBUCAT 3HAYECHHS
KPUTHUYECKHX JIaBJIeHUs, 00beMa, TeMIepaTyphl?

Uto Takoe "Touka pochl" U Kak €€ ONpeeInuTh?

Uto Ha3BIBAIOT a0COIIOTHOM M OTHOCUTEIHHOM BIAXKHOCTHIO?

OnuimmuTe yCTporCTBO IICUXPOMETpA.

OnuimmuTe yCTporCTBO TUTPOMETPA.

OnumuTe CyTh MCUXPOMETPUUECKOTO METO/Ia U3MEPEHHUS BIAKHOCTH BO3TyXa.
UTo Takoe MOCTOSHHAS ICUXPOMETPA U KaK €€ HATh?

I'te npUMEeHSIOTCS ICUXPOMETPBI U TUTPOMETPHI?

8. JlaGopatopHasi pa6ora Ne 8: M3mepeHue yaeJibHOW TeIJIOTHI Mapoodpa3oBaHHs NPH
TeMIepaTrype KHIeHUsl )KHIKOCTH
Lenu pabomur.
1. W3yuuTs siBiieHUS apooOpa3oBaHus (UCIIAPEHHUE U KUIICHUE) U KOHICHCAIUH.
2. Bpraucnuth 3HaUYCHUE YACITBHOM TEIUIOTHI TAPO0OPa30BaHUs BOIBI IIPH TEMIIEpAType €€ KUIICHUSI.
3. M3yuuTh KaJOPUMETPHUUECKUII METOJ U3MEPEHUS CKPBITOW TEIUIOTHl (Ha30BOrO Iepexoja
MIEPBOTO poJia.
4. 3akpenuTh HaBbIKK OOpaOOTKM pe3yabTaTOB NPHU MPOBEICHUH HKCIEPUMEHTa B Pa3IHMYHBIX
YCIOBHSX.
Ilpubopvr u npunaonexcnocmu: Kojida C KUIATWIBHUKOM, KaJOpUMETp, HeOOJbIION cocyl,
TEPMOMETp, OapOMETP, FTEKTPOHHBIE BECHI.
Konmponvuwvie sonpocut.

e UYro Ha3pIBaeTCs CKPHITOH TEIIOTOM (a3oBoro nepexomna?

e [louemy ckpblTas TeoTa napooOpa3oBaHMs 3aBHCUT OT TemmepaTypel? KakoBo TabiauuHOe
3Ha4eHue q Ui BoJbl IpU Tyun?

e Yem oTiauyaeTcs nponuecCc NOBCPXHOCTHOI'O UCIIAPCHUA KUAKOCTH OT ee kuneHusa? Omnumure
MCXaHU3M 3TUX MMPOLECCOB.

L4 HpI/I KaKOM YCJIOBUH HAUYUHACTCA MMPOLICCC KUTICHUS?



B dem cocTouT MeTon M3MEpeHUs YAEIbHOW CKPBITOW TEMJIOTHI MapooOpa3oBaHUsl B JaHHOU
naboparopHoii pabore?

Onumure ycTpOWCTBO KaJOpUMETpPa M IpaBWia IOJb30BaHUS TEPMOMETPOM, 0apoMETpoM H
TEXHUYECKUMU BECaMHU.

9. JladopaTtopHas padora Ne 6: 3Mepenue ko3 (pPpuIIHeHTA BAZKOCTH KHIKOCTH

Lenu pabomul:

agrwbE

N3yuuts sBiI€HNE BA3KOCTH KHUIAKOCTH.

BoruncnuTh 3HaueHHe KOA(PPUIMEHTA BSI3KOCTH INIMLIEPUHA U CIIUPTA.

N3yunts meron CTOKca U METOJ] C UCII0JIb30BAHUEM KaIlUJUIIPHOTO BUCKO3UMETPA.
3aKpenuTh HaBbIKK Pa0OTHI CO IITAHICHIIMPKYJIEM, MUKPOMETPOM U CEKYHIIOMEPOM.
3aKpenuTh HaBbIKU OOPaOOTKHU pe3ybTaToOB.

Hpu60pbz U NPUHAOTIEHCHOCTIU.

- mo merony CTOKca: CTeKJISTHHBIN UJIMHIPHYCCKAN COCYJl ¢ TIUICPUHOM, CBUHIIOBBIC H CTAJbLHBIC
[IaApUKH, MUKPOMETP, CEKYHIOMEp, M TAaHT CHIIUPKYJIh, MIJTUMETPOBAs JIMHEHKA;

- 110 METOJY C WCITOJIb30BAHHEM BHCKO3MMETPA: KAMMLISPHBIA BUCKO3UMETP, CEKYHIOMEp, (IIAaKOH C
BOJIOW, ()JIAKOH CO CIIUPTOM, (UIAKOH C BOJIOW JJIsi MPOMBIBAHUS BUCKO3MMETpa, MEH3ypKa, BOPOHKA,
Hacoc («rpy1ay), Tpyoka.

Konmponvuvie sonpocut.

Tlo metony Ctokca:

OmmmmTe ABJIEHNE BI3KOCTH KUIKOCTH.

Uro HazbIBaroT ko3¢ dunmeHToM BsizkocTu? B Kakux equHuIax nu3mepsiercs ero 3HaueHue? Kakos
MOPSIIOK  BETUYMHBI  KOA(PPUIIMEHTa BSA3KOCTU KUJAKOCTeH? CpaBHHTE €ro ¢ MOPAIKOM
ko3 duImenTa BI3KOCTH Ta30B.

® Yemy paBeH KOA(P(GUIIMEHT BA3KOCTH MPU KOMHATHBIX YCIOBHSX: @) JJIS YACTOTO TIIHUIIEpUHA; 0)
JUISl TUCTUJIITMPOBAHHOM BOIBI?

e KakoBa 3aBUCHUMOCTh KOX(D(GUIIMEHTA BSA3KOCTH OT TEMIEpaTypbl B ciydae: a) KUIKOCTEH, O)
ra3oB? OOBSICHUTE 3TU 3aBUCUMOCTH.

e Kakue cwibl ACUCTBYIOT Ha MIAPUK MPU €ro ABWKECHUU B TIIMIEpHHE? 3aluIIUTE ypaBHEHUE
JIBUKEHHS] [IapUKa B BEKTOPHOH (opMe B MPOEKIHUSAX HA OCh, BJOJb KOTOPOM MPOUCXOAUT
JIBUKCHHE.

e KakoB xapakTep ABI)KCHHUS IIapHKa: a) OT MOBEPXHOCTHU INIMIIEPUHA J0 BEpXHEW METKH Ha COCY/Ie,
0) OT BepXHEH METKH J0 HIKHEH METKH, B) OT HIDKHEH METKH JI0 THA cocyaa?

e Kak BBIYHUCIUTh KOADPHUITUEHT BA3ZKOCTH 10 MeToay CTOKCa (BBIBECTH pacueTHYIO hopmyny)?

e lI3meHuTCs 1M 3HaYeHHE KOA(PUIMEHTa BA3KOCTU TIUIEPUHA, €CIIH BMECTO CTaJbHOIO IaphKa
KCIOJIb30BAaTh CBUHIIOBBIN?

ITo MeTody C MCTIOIb30BAaHUEM BHUCKO3UMEDA:

e Ot KaKuX BEJIMYMH 3aBUCUT 00BEM JKHJIKOCTH, MPOTEKAIOIICH uepe3 KanWUIsIpHyIo TpyoKy?

e Kakum 00pa3oM BblMHCISETCS 3HadeHHEe Kod3(QuiMeHTa BI3KOCTH >KUIKOCTH C MOMOIIBIO
KalUUISIPHOTO BUCKO3UMeETpa?

e Kakas wu3 >XuakocTei Oosiee Bsi3kas: Bojga wiM crnupT? KakoBbl  cpaBOYHbIE 3HAYEHHS
KO3 (UIIMEHTOB BSI3KOCTH 3TUX KUAKOCTEH MPU HOPMATBHBIX YCIOBUAX (UM OJMU3KUX K HUM)?

e Kakoit u3 MeronoB - Meroa CTOKCa MM METOJ KAaMWJUIIPHOTO BHUCKO3MMETpa - AACT MEHBIIYIO
OLIMOKY BBIYHCIIEHUS KOOPPHUITMEHTA BSI3KOCTH B MIPOLIEHTHOM BBIPAYKEHUH?

10. JIabopaTtopnass paGora Ne 7: MHcciaegoBaHue TeMIepaTypHOil 3aBHCHMOCTH
KO3 (PMLIHEHTA BA3ZKOCTH KHMAKOCTH
Lenu pabomot.
1. MeromoM KamwUIIPHOTO BHUCKO3UMETPa JKCHEPUMEHTAIBHO IMOIYYUTH 3aBUCHUMOCTh

KOZ—)(I)(I)I/II_II/ICHTEI BA3KOCTHU INIMIOCPUHA OT TCMIICPATYPHI.



2. Bpl4MCIUTH PHEPTUIO aKTHBALMU MOJIEKYII TTIUIEpUHA.

3. 3axpenuTb HaBBIKK 00paOOTKH Pe3y/IbTaTOB MPH MPOBEACHUHN ONBITOB B PAa3HBIX YCIOBUSIX.
IIpubopvr u npunaonexcHocmu: BUCKO3UMETpP C TIJIMLIEPUHOM B TEpPMOCTaTe, HarpeBaTellb,
CEKYHJIOMED, [1Ba JINCTAa MIJIJIMMETPOBOM Oymaru, po3payHasi JIMHEHKa.

Koumponvnvie sonpocui.

KakoBa ¢u3nueckast CymHOCTb SIBICHUS BA3KOCTH B KHJIKOCTSIX?

Kako#t ¢usnveckuii cmbici umeeT K0d(QGUIMEHT BA3KOCTH? B Kakux  eIuHHUIIaX U3MepsieTcs
3Ha4YeHHE KOAPPUIIUEHTA BSI3ZKOCTU?

Kak 00BsICHUT 3aBUCHMOCTH KO3(pUIIMEHTA BA3KOCTH KHUIKOCTEH OT  Temmeparypbl? B dem
pa3nuyre TeMIepaTypHbIX 3aBHCUMOCTEH KO((OHUIIMEHTOB BSI3KOCTH KUAKOCTEH U Ta30B?

B uem cocrout MeTo1: HATSHYTOM HUTU; HAUMEHBIIUX KBaJpaTOB?

Onumure paboTy BUCKO3UMETPA U IIPABHJIA MIOJIb30BAaHUS CEKYHIOMEPOM.

11. JIabopaTopHasi pad6ora Ne 12: U3yueHue siBJIeHUs TeNJIONPOBOIHOCTH TBEPABIX TeJl

Lenu pabomur.

N0 DN R W

. ChopmupoBaTh MpeACTaBICHUE O TEIJIOMPOBOHOCTH.

. ChopmupoBath NMpeACTaBICHUE O TEMIIEpATypHOM TIOJIE.

. U3yunts 3akon Dypse.

. I3yunTh KaJOPUMETPHUECKII METOT OTIpeIeSICHIsI KO PHUIIMEHTA TEIUIOTIPOBOAHOCTH BEIIECTBA.

. Beruncnuth kK03((pUIIMEHT TEmIonpoBOJHOCTH CILIaBa (JIATYHH).

. 3aKpenuTh HaBBIKK MOJB30BAHUS OAPOMETPOM, TEPMOMETPOM, CEKYHIOMEPOM.

. 3aKpenuTh HAaBBIKU 00paOOTKH PE3yNIbTaTOB M3MEPEHHI MPH MPOBEACHUH OIBITOB B OJHUX M TE€X
e YCIOBHSX.

IIpubopovl u npunaonedxcnocmuy: KaJOPUMETPUUYECKUN CTakaH CO CIUIABOM, CTAaKaHUUKU CO JIBJIOM,
YIUIOTHUTEIb JUIA JIbJA, IITATUB, AJIEKTPOILIUTKA, KOJIOa ¢ TPYOKOH, IIMPOKUI cOCy AJIs TalION BOJBI,
6apomeTp, TEpMOMETP, CEKYHAOMED, SJIEKTPOHHBIE BECHI, CTAKAHYHK.

Koumponvnvie sonpoceui.

Uro Takoe TermiaonpoBoAHOCTH? ONUIINTE MEXaHU3MBbI TEIJIONPOBOTHOCTH TBEPBIX TEII.
Urto Takoe TemmepaTypHOE I0Jie; M30TepPMUYECKHE MOBEPXHOCTH; TpPaJAMEHT TeMieparypbl? T
B kakux eauHuIaxX u3MepseTcs rpaaueHT  temmnepaTypbl B CU?

Kakue Buzapl TemmepaTypHbIX mosield paznuuaior? Kakoe temmepaTypHoe noJjie Tpedyercs
cO37aTh B JIATYHHOM LWJIMHJpPE B JaHHOH pabore?
Nmeercst crepkeHb qIMHOW 6 M ¢ TpagueHToM Temmeparypsl 600 K/m. Haiitu pasnocts

TeMIepaTyp: MEXJy CepeAMHON CTEPKHS U €ro KOHIIOM; MEX/ly KOHIIAaMU CTEPKHS.

Yro Ha3bIBaeTCs TEMJIOBBIM MOTOKOM; IUIOTHOCTBIO TEIUIOBOrO Nmotoka? B kakux enumHunax (B
CH) onm wm3mepsiorca? KakoB ¢u3nueckwii  CMBICT IJIOTHOCTH TeIuioBoro mnotoka? Kak
HampaBJeHbl BEKTOpPbl IJIOTHOCTH TEILUIOBOTO MOTOKA U TpalueHTa TEMIIEPATYphbl?
Chopmymupyiite 3akoH @Pypbe; Hanumure ypaBHeHue Dypre. Uto o3Hagaer 3Hak "-" B
ypaBHeHUU Pypre?

Haiite onpenenenue ko3pduuuenTa TemionpoBOJHOCTH U OOBSICHUTE €ro (pU3NUECKUil CMBICI.
UYro mnpencraBiaser coboil KOA(pPULUUEHT permeToyHON TEeIIONPOBOAHOCTH C TOYKH 3PEHUS
CTpOEHUS TBEPAOTO Tena?

Onumure CyTh KaJIOPUMETPUYECKOTO METOJA U3MEPEHUS TEIJIONPOBOJHOCTH JIATYHH B JaHHOU
pabote. Kakum oOpa3zoMm obecneunBaeTcs CTallMOHAPHOCTb U OJTHOMEPHOCTh TEMIIEpaTypHOIro
noss?

BeiBenute  pacu€rHyro  ¢Gopmydy JUIs  BBIYMCICHHMS ~ OKCIIEPUMEHTAJIBHOTO  3HAYEHUS
K03 UIIMeHTa TEIIONPOBOIHOCTH.

KakoBo TabnuyHoe 3HaYeHrne ko3P UIMeHTa TeIUIonpoBOJHOCTH JaTyHH? [lodeMy oHO 3a7aHO B
BH/JIE MHTEpBaja 3HaUE€HUN?



7 cemectp

1. JIabopaTtopnasi padora Ne 1:JkcnepuMeHTaIbHOE U3yYeHHe 00001IeHHOr0 3akoHa OMma
Lenu pabomo.
1. M3yuuTh 3aBUCUMOCTb MEXAY TOKOM U Pa3HOCTBIO NOTEHLIMAJIOB HA Y4acTKe LEMH.
2. OnpenenuTh 3IEKTPOJIBUKYILEH CHIIBI ICTOYHUKA TOKA U COTIPOTUBIICHHUS YIaCTKA IICTIH. .
3. TIpuobOpectn HaBBIKH PaOOTHI C MHOTONIPEICTBHBIMHI BOJIBTMETPOM U aMIIEPMETPOM.
4. 3akpenuTh HABBIKK MPUMEHEHUS rpaduyeckoro Meroaa npu o0paboTKe pe3yabTaToB.
IIpubopvl u npunadnexcrocmu: aKKyMyJIsTOp, BOJBTMETpP, MUJUTHAMIIEPMETP, PE3UCTOPHI, KITIOY,
[IEPEKIIIOYaTEINb, PETYINPYEMBbI HICTOYHUK TOKA, COEUHUTENbHBIE IPOBOA.
Konmponvnvie 6onpochwi.
o Cdopmynupyiite 0000mICHHBIH 3aKkoH OMa JUTsl y9acTKa IS , I 3aMKHYTOW Hepa3BETBICHHOMN
uenu. KakoBel npaBuia 3HaKOB MPH 3aIIMCH YPaBHEHUH, BBIPAKAIOIIUX 3TU 3aKOHBI?
e [lpu xakux ycioBHSIX B LeNu OyAET CYyLIEeCTBOBaTh MOCTOSHHBINA yleKTpuueckuil Tok? KakoBa
POJIb UCTOYHHUKA TOKA B LIeNuU?
e Kaxkue cunbl Ha3bpIBatoTCS cropoHHUMU? [IprBeanTe mpUuMepsl CTOPOHHUX CHJL.
e B ueM CymecTBEHHOE pas3iuyue TMOHSATUH: pa3HOCTh mnoTeHnuanoB, IJIC wucrtounwka u
HanpspKeHHe (WK 1a/ieHre HapshKeHUs) Ha yJacTKe Lenu?
e OObsicHUTE (PU3NUECKUI CMBICI TOUYEK MepeceyeHus rpaduka 3aBUCUMOCTH € OCSAMHU KOOpAMHAT.
e [louemy rpaduku Ui OJHOTO COMNPOTHBICHHUS, HO pPa3HbIX NOJSAPHOCTEH MOIKIIOYECHUS
ncroyHnka JJ{C 0Ka3pIBAIOTCS NapAJIENbHBIMU JIPYT IPYTy?
e B uem cocrouT MeToJ HaWMEHBIIMX KBaJgpaTOB Ui MpPOBE-IEHUS HAWIy4lled MpsMoil 1o
AKCIEPUMEHTAJIbHBIM TOUKAM

2. JladopaTopnasi pa6ora Ne 2: HccienoBaHue 3aBHCMMOCTH TOJIHOW MOIIHOCTH,
M0JIe3HOI MOIIHOCTH M K.ILJ. MCTOYHHKA OT HATPY3KHU
Lenu pabomur.
1. H3ydeHue 3aBUCUMOCTH TOJHOW MOIIHOCTH, MOJIC3HOM MOIIHOCTH M KO3(h(UIHEHTa MOJIE3HOTO
neiictus (KII1[) ncrounuka ot ToKa (CONMPOTUBIICHUSI) HATPY3KH.
2. Omnpenenenue DJIC 1 BHYTPEHHETO CONPOTUBICHUS UCTOYHUKA.
3. IlpuobpecTu HaBBIKU PaOOTHI C MHOTOIPEIEIbHBIMU BOJIBTMETPOM U AMIIEPMETPOM.
4. 3akpenuTh HaBBIKM MPUMEHEHUS rpapuueckoro MeToia mpu oopaboTKe pe3ynbTaToB.
Ilpubopvl u npunaonexcHocmu: WCCIAEAYEeMbId HMCTOYHHUK, BOJIETMETP, aMIIEpPMETp, MarasuH
COMPOTHUBIICHUH, KIIIOY, COSUHUTEIbHbIE TPOBO/IA.
Koumponvnvie sonpochwi:
e Kakyro poJib B 2JI€KTPUYECKOM LIETIH UTPAET UCTOUHUK TOKA?
e Uro Takoe D/IC u BHyTpeHHEE CONPOTUBICHUE UCTOUYHUKA?
e Kaxkoii HanOOJIBIIINHA TOK MOXET 1aTh UCTOUYHUK?
e Uro Ha3pIBaeTCs MOJHONW MOIIHOCTHIO, TMOJIE3HOM MOIIHOCTBIO, MOIIHOCTBbIO moTeph u KIIJI
HUCTOYHHKA?
e Kak 3aBHcHT MOJTHAs MOLTHOCTB, Mojie3Has MoiHocTh U KII/] ucrounuka ot Toka Harpy3ku?
e Kak o6ecrneunts HauOOJNBIIYIO MOJE3HYI0O MOIIHOCTh HcTouHuKa? KakoB mpu stom KII/]
HUCTOYHMKA?
e Korga KIIJ] uctounnka gocTUraeT MakCMMaabHOTO 3HAYCHHUS?
e ['1e Ha mpakTHKE TPHUMEHSIOTCS PEKUM COTJACOBAHHOM HArpy3KH M PEXUM C HauOOIbIIUM
Bo3MOHbIM KIT1?
e Kak 3aBuUCHT Mosie3Hass MOIIHOCTb, MOJHasE MomHOCTh, KII/l ucTouHMKa U HampsHKEHUE Ha €ro
3a)KMMax OT COMpoTuBIeHUs Harpy3ku? [locTpoiite rpaduku 11 3TUX 3aBUCUMOCTEH.

3. JlaGopatopnas pabora Ne 3: OmnpeaesieHHe €MKOCTH KOHJAEHCATOPa MOCPeACTBOM
0AJNIMCTHYECKOT0 IaJIbBAHOMETPA
Lenupabomeot.
1. OsznakomuTcs ¢ OUITUCTUYECKUM METOAOM ONpeeeHUs EMKOCTH KOHIEHCATOPa.



2. DKCIEPUMEHTAIILHO MPOBEPUTh 3aKOHBI MApAJICNIFHOTO U TOCIEAOBATEIBHOIO COCIUHEHHS
KOHJIEHCATOPOB.
3. TlpuobpecTtr HaBBIK pabOTHI C OATNIMCTUIECCKIM TATEBAHOMETPOM.

4. 3akpenuTh HaBBIKM 00paOOTKU PE3yIbTaTOB, IIOJIyYEHHBIX B OJIMHAKOBBIX YCIOBUSIX.

IIpubopuvl u npunaonexcnocmu: GaTNTUCTUUECKUI TaTbBaHOMETP, UCTOYHHUK TOKA, Mara3uH €MKOCTEH,

7IBa KOHJIEHCAaTOpa HEH3BECTHONW €MKOCTH Ha KOJOJKax, KIIOY, MEPEKIYareib, COEIUHUTEIbHbIE

IIpOBOJIA.

Koumponvnvie sonpocui.

Uro Takoe koHaeHcarop? Kakue ObIBatoT KOHAEHCATOPHI?

UTto Ha3bIBaeTCs EMKOCTHIO KOH/IeHCcaTopa? B uem ona usmepsiercs?

Hanumure popmyiny eMKOCTH MJIOCKOTO KOHJEHCATOpPA.

Kakyto poiib urpaer ausneKkTpuk B KOHJAeHcaTope?

Ji1g yero HyXHbI KOHAEHcaTOpbI? ['1e OHM HcToNIB3YIOTCS ?

Kak Bemgyr ce0s 3apsiapl, HamnpsykeHUS W €MKOCTHM Oarapeldl TMpu MNapauleIbHOM H

MIOCJIEIOBATEILHOM COEIMHEHUU KOH/IEHCATOPOB?

e Kaxoil HanbonbIINNA 3apsii MOKHO TOMECTUTH Ha IJIACTHHBI KOHJeHcartopa? UTo HYXHO 3HATh
JUTsl OTBETA Ha STOT BOMPOC?

e [louemy HampspkeHHME Ha IJIACTHMHAX 3apsHKEHHOTO KOHJEHCATOpa HENb3sl MPOCTO HU3MEPUTH C
MTOMOTIIHI0 OOBIYHOTO BOJIbTMETpA?

e Ha dyem OCHOBaH HCIIOJIB3YEMBIN B JAHHOW pab0oTe METO U3MEPEHUSI EMKOCTH KOHJIeHCaTopa?

e U3o0pasute HauOojblllee BO3MOKHOE YHCIIO PpA3IUYHBIX CIHOCOOOB COEIMHEHUS YeThIpex
OJINHAKOBBIX KOHJAEHCATOPOB.

e lmeroTcs TpU OJMHAKOBBIX KOHJeHcaropa. Kak MX HY)XHO COEIMHUTH, YTOOBI: a) 3apsija Ha
oOKxmankax 6aTapen ObUT HAMOOIBIIMM; 0) HANIPsKEHUE HA OaTapee ObLII0 HAMOOIBIITIM ?

e Kaxum 00pa3zomM MOXHO OBBICUTh TOYHOCTh U3MEPEHUS EMKOCTH KOHIeHcaTopa padbore?

e Uem omnpenensiorcss IMpeneibHble 3HAYEHHs] €MKOCTEH KOHJAEHCAaTOopoB (HauOosbllee U
HauMeEHbIIIee), KOTOpble MOTYT OBITh MU3MEPEHbl Ha JaHHOW ycTaHOBKe? MOKHO JIM pacIIUpPHUTh
3T NpeebI?

e VKaxkuTe Ha3BaHUA U HA3HAUEHUS OTIEIbHBIX SJIEMEHTOB CXEMBI.

e Kak u3MeHHUTCS €MKOCTh IUJIOCKOTO BO3AYIIHOTO KOHAEHCATOpa, €CJIU €ro TeoOMEeTPUYECKHe
pa3Mepsl yBenn4uTh B 10 paz?

e JIBa OAMHAKOBBIX KOHJIEHCATOpA COEIUHEHBI IMOCHeaA0BaTelbHO. Kak M3MEHUTCS €MKOCTh 3TOM
Oarapeu, eciau pacCTOsIHHE MEXIy IJIaCTUHAMU OJHOTO KOHJIEHCaTopa B JBa pa3a YBEIMUYUThH, a
paccTosiHue MEeX1y IJIaCTUHAMHU JPYTroro KOHAEHCAaTOpa B JBa pa3a yMEHbBIIUTh?

e [loyemy KOHAEHCATOPHI HE UCTIOIB3YIOTCS B KAUECTBE UCTOYHHUKA YHEPTUUB aBTOMOOMIIAX ?

4. JlabopaTopuasi padora Ne 4: H3mepeHue CONPOTHUBJEHHS NPH TMOMOIIM MOCTa
Yurcrona

Lenu pabomur.
N3yuuTh MeTO ONIpeAesieHHs COPOTUBIIEHUS PE3UCTOPA € MOMOILBIO MOCTa Y MHCTOHA.
[IpoBepuTh npaBuia MOCIEAOBATENBHOIO U APAILIEIBHOTO COSAMHEHUS PE3UCTOPOB.
OnpenenuTp yAeIbHOE CONPOTUBIIEHUE MPOBOJIOKH.
3aKpenuTh HaBBIKK PAOOTHI C AIEKTPOUZMEPHUTENLHBIMH TPUOOPAMHU.
. 3aKkpenuTh HaBBIKK 00pAaOOTKU Pe3yIbTaTOB, MOJYYEHHBIX B OJJUHAKOBBIX YCIOBUAX OTIBITA.
Ilpubopvl  u npunaonexcHocmu: Mara3uH CONPOTUBICHUM, HYIb-TalbBAHOMETP, PEOXOPA C
MOJBIKHBIM KOHTAaKTOM, MCTOYHHK IOCTOSIHHOTO TOKa), KJIIOY, COCTUHHUTENbHBIE COMPOTHBIICHUS,
HaOOp M3MEPSEMbIX COMPOTHUBIEHUH, Mara3uH CONMPOTUBJICHHIA, AeKa/la COMPOTUBIIEHUH, MUKPOMETD,
JINHEMKA.
Koumponvhvie sonpocui.

e J[aiiTe onpeaeneHue MEKTPUIECKOTO ToKa. YeMy paBHa Cuia U IJIOTHOCTh TOKA?

e Pacckaxure 00 ycTpolcTBE U MPUHITUIIE pAaOOTHI MOCTA MMOCTOSIHHOTO TOKA.

o CdopmynupoBats npasuia Kupxroda u ycnoBust UX IpUMEHEHHUS.

AR A



Urto Takoe «baanc Mocta»? BeiBecTr pacueTHYO (popMyiy Ijs ONpeneicHusl COPOTUBICHUS C
MOMOIIBIO MOCTa YUTCTOHA.

BeiBenuTe pacuetHyro (opmyny Ais ompeneneHus pe3ylbTUPYIOIIErO COMPOTUBIICHUS IPH
MOCJIEI0BATEILHOM COCIMHEHUH TPEX COTMPOTUBIICHUIA.

BreiBenute pacuetHyro (Gopmyny IS ONPENENCHUS PEe3YJIbTUPYIOMIETO COMPOTUBICHHS TPH
MapajuieIbHOM COCIMHEHHUH YEThIPEX COMPOTUBIICHUH.

5. JlaGoparopnass paGora Ne 18: Omnpenenenne TOPU3OHTAILHONH COCTABJAIONIEH
MATHUTHOTO MOJs 3eMJIu

Lenu pabomur.
1. DxkcnepuMeHTalIbHO ONPEAEIUTh TOPU30HTAIBHYIO COCTABIIAIONIYI0 MHIAYKIIMM MarHUTHOTO IOJIS
3emuin.
2. Tlo3HAaKOMHUTBCS C METOJOM OTpEACTCHUS BEKTOpa HWHAYKIMA MAarHUTHOTO TOJS 3eMJIH C
WCII0JIb30BAHNEM TaHT€HC-TaJIbBAaHOMETPA.
3. Tlpmobpectn HaBBIKH PaOOTHI C TAHTEHC-TATHBAHOMETPOM.
4. 3akpenuTh HaBBIKK 00paOOTKH PE3yabTaTOB, MOJYUEHHBIX B Pa3HBIX YCIOBUSAX.

Ilpubopvr  u  npumaonedxcnocmu:  TaHT€HC-TAIbBAHOMETpP, aMIIEPMETpP, peocTar, JBOMHON
MEePEKIII0YaTellb, COAMHUTENbHbBIE IPOBOIA.
Koumponvnvie sonpoceui.

[Ipn kakmx yCIOBHSIX B TPOCTPAHCTBE CyIIeCTByeT MarHuTHoe moje? Kak ero MoxHO
0OHapyXUTh?

Uto Ha3bIBaeTCA MHAYKIIMEN MAarHUTHOTO 1oJia ? HanpspkeHHOCThIO MAarHUTHOTO ToJist ? B Kakux
€IMHULIAX OHU U3MEPSIOTCA?

Kak mnpoBoasTcs JuHUA MHAYKIMK MarHuTHoro monsi? Hapucyiite JIUHUM WHIYKIHA
MPAMOJIMHEHHOTO TOKa, KPYrOBOTO TOKA, COJICHOMIA.

B dem cyTh MeTOa OnIpeieieHusl TOPU30HTAIBHOM COCTABJISIIONIEH MAarHUTHOTO 1OJIA 3eMJn?
CpaBHuUTE MOJy4YEeHHBIE B AKcrepuMeHTe 3HaueHuss B u H ¢ BcTpewaromumucsa B npupoae u B
TEXHHUKE.

[Ipu xakux ycJIOBUSAX MAarHUTHOE T0JI€ 3€MJIM MOXKET U3MEHSAThCA? Biuser i MarHUTHOE MoJie
3eMJId U €r0 U3BMEHEHHUS Ha PaCTEHUsI, )KUBOTHBIX, YeIOoBeKa?

6. JlaGopatopHasi padora Ne 19: OnpenesieHne KpUBOii HAMATHHYMBAHUS JKejie3a 10 MeTOoLy
CroseroBa

Lenu pabomur.

agrwnE

W3yuuTs sBJIeHHEM MarHUTHOTO TUCTEpe3uca.

[TocTpouTh KpUBYIO HAMarHUYMBAHUS JKeJe3a.

[TocTpouTts rpaduk 3aBUCUMOCTA MAarHUTHOM MPOHUIIAEMOCTH XKeJe3a OT HanpsukEHHOCTH MIT.
3aKpenuTh HaBBIK padOThI ¢ OATTUCTHUYECKUM TalIbBAHOMETPOM.

3aKkpenuTh HaBBIK 00paOOTKH pe3ylbTaTOB U3MEPEHUN MPH Pa3HBIX YCIOBUSAX OMBITA.

Hpu6opbz u npunaonexchocmu: OATIMCTUYECKUI TalbBAHOMETP, aMIIEPMETPBI, KEeNE3HbII TOPOUT C
IBYMsI OOMOTKaMH, HCTOYHUK TOKa, Mara3uH CONMPOTUBIICHUH, COEITMHUTENbHbIE IIPOBO/IA.
Koumponvnsie sonpocut.

VYkaxure GU3NUIECKU CMBICT BEKTOPOB MHIYKIIUU U HAMIPSPKEHHOCTH MAarHUTHOTO TOJISL.
OnuuuTe CBsA3b BEKTOPOB MHIYKIMH, HAPSXKEHHOCTH M HAMAarHU4eHUsl.

OnuuuTe METo ] U3MEHEHHSI MAarHUTHOT'O TOJIS ¢ TOMOLIbI0 OAITMCTUYECKOTO ralbBaHOMETPA.
Kak knaccupunupyrorcs MarHeTUKU IO CBOUM CBOHCTBam?

B uem cocrout sABneHne MarHuTHoOro rucrepesuca’? Kak oHo ucnosnesyercs?

B uem cocTout ABIEHUE 3IEKTPOMArHUTHON UHYKIUH?



7. JlaGopatopHasi padora Ne 17: U3ydeHnne noc/jieq0BaTe/ibHOM e NePeMEHHOT0 TOKA

Lenu pabomot.

1. M3ydyeHue 3aKOHOB MOCJIEIOBATEIBHON LIENHM NEPEMEHHOIO TOKA, COCTOSLIEN M3 AKTUBHOIO
CONPOTHBIICHUS, KOH/IEHCATOPA U KaTYIIKH UHIYKTUBHOCTH.

2. HccrnepoBanue ydacTKa IeNM TEPEMEHHOTO TOKa C Pa3IMYHBIMU 3HAYEHUSIMH aKTHBHOTO
COIPOTUBIIEHUS, EMKOCTH U UHAYKTUBHOCTH.

3. TIpumoOpectu HaBBIK pabOTHI C BATTMETPOM.

4. 3akpenuTh HaBBIKK paOOThl C MHOTONPEAEIbHBIMU AIEKTPOU3MEPUTEIBLHBIMU TPHUOOpaMU.

IIpubopuvl u npunaonexcHocmu: UCTOYHUK nepeMeHHoro toka (220 B, 50 I'm), aBroTpanchopmaTop

(JIATP), amnepmerp, BOJBTMETpP, BAaTTMETp, IEKTpUUecKas Jamna (aKTMBHOE CONPOTHUBIIEHUE),

apoccenpb (KaTyllka WHIYKTUBHOCTH C 3aMKHYTBIM (DeppOMAarHUTHBIM CEPACYHHUKOM), KOHICHCATOP,

KIIIOYH, COEMHUTEIbHbIE IPOBOA.

Konmponvnvie 6onpochwi.

e Uro Ha3bpIBAIOT NEPEMEHHBIM TOKOM?

e 3anuiuuTe ypaBHEHUS, KOTOpBIE ONpPENENSIOT KOJeOaHUs CHIJIBI TOKa M HANpSOHKEHUS B LEMH
MIEPEMEHHOT0 TOKa.

e Uro Ha3bIBalOT MIHOBEHHbIM 3HAYEHUEM CHJIbl TOKAa W HalpsDKEHHsI? aMIUTUTYIHBIM H
neicTBytomuM 3HadeHusiMU? Kak cBsizaHbl MEXIy COOOI0 aMIUIMTYJAHOE W JICUCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA, HATIPSKEHUS?

e Kak 3anuceiBaercd 3akoH OMa U1l IOCIeA0BaTENIbHON LIEMU TEPEMEHHOTO TOKa?

e Uro Ha3bIBAIOT aKTUBHBIM, EMKOCTHBIM M MHAYKTUBHBIM CONPOTHBIICHUSIMHU LIETIH MEPEMEHHOIO
TOKa?

e Kak HaliTH MOJTHOE COMPOTUBIICHUE LIETTH EPEMEHHOTO TOKa?

e Kak onpenenuts MOIHOCTb, BBIICSAIOIIYIOCS HAa YYAaCTKE [IENU NEPEMEHHOr0 TOKa?

e [louemycoS(¢p) Ha3pBaOT KO3(PPUIIHEHTOM MOIIHOCTH? 3a4eM U KaK Ha MPAaKTHKE CTPEMSTCS K
€ro MOBBIIIECHUIO?

e Pacckaxure, Kak B JJaHHOW JIabOpaTOpHOM paboTe OMpenesUINCh TIOJHOE, AKTUBHOE W
PEaKTUBHOE COIMPOTHUBICHHUS IENH TEPEMEHHOr0 TOKa, a Takke cOBUT (a3 MeXIy TOKOM U
HaIpsKEHUEM.

e Pacckaxure, Kak B JaHHOW JaOOpaTOpHOIl paboTe OMpenessuIuCh WHAYKTUBHOCTH UM aKTUBHOE
CONPOTHUBIICHUE KATYIIKH, & TAKKE€ EMKOCTh KOHJIEHCATOPa.

e OOBbsCHUTE PE3yJbTaThl, MOJTYYCHHbIE B JIaDOpaTOpHOI paboTe Uid pa3IMYHBIX YYaCTKOB LEIHU
IIEPEMEHHOTO TOKA.

8. JladopaTtopnas padora Ne 12: I'pagyupoBka Tepmonapnl u onpeeaeHue eé tepmolC
Lenu pabomur.
1. TlocTpouTh KpUBYIO TPaAyUPOBKH TEpMOMNAphl B JUama3zoHe TemrepaTryp oT temmeparyp ot 0°C
o 100 °C.
2. Omnpegenuts D/1C Tepmonapsl.
3. 3akpenuTh HaBBIKU PAOOTHI C TEPMOMETPOM U MHOTOINPEAEIBHBIMU 3JIEKTPOU3MEPUTEITbHBIMU
PpUOOpaMHU.
4. 3akpenuTh HaBBIKK 00paOOTKH PE3yabTaTOB U3MEPEHUI IPU Pa3HBIX YCIOBUSX OIBITA.
Ilpubopvl u npunaonedxcnocmu: TepMorapa KOHCTAaHTAH-)KENE30, TEMJIOW30JIHPOBAHHBIA COCYJ CO
TBA0M, K0JI0a C AUCTUIUIMPOBAHHON BOJOH, JEKTPOIUIMTKA, TEPMOMETpP, MUIUTMBOJIBTMETP, MarasuH
COTPOTHBIICHUH, IITATUB, COEIMHUTENbHBIE MPOBOJIA, JINCT MIJITUMETPOBOM OyMaru, TuHeKa.
Koumponvnsie sonpocwi.
e Kakue CynecTBYIOT TEPMOAIIEKTPUUECKHE SIBJICHUS?
B uewm 3akmiouaercs sBienue dpdexra 3eedexa?
B uewm 3akmiouaercs sBnenue dgdexra [lenpTre?
B uewm 3akmiouaercs siBinenue s dexra Tomcona?
KakoBbI 3aKOHOMEPHOCTH BO3HUKHOBEHUS U BeIUUUHBI TepMOIC?



L] KaKI/Ie OCHOBHBIC TepMOHapr I/ICHOJIL3YIOTC$I JUIS I/I3MepeHI/I$I TeMHepaTprI B pa3J'II/I‘-IHBIX
nuamnasonax?

e Ot uero 3aBucHUT 3HaK TepM0IC?

8 cemect

1. JlabGopaTopHasi pa6ora Ne 1: OnpenesieHne paauyca KPMBHU3HBI JIMH3bI C NOMOIILIO
Kxojen Herorona

Lenu pabomeot.

1. HaGnronenue nHTEp()EPEHIMOHHBIX MTOJIOC PABHOM TOJIIIMHEI B BUJE Kosel HpioToHa.

2. OmnpeneneHue paanyca KpUBU3HBI CTEKISTHHOM JIMH3HI.

3. IIpuoOpereHne HaBBIKOB pabOTHI C MUKPOCKOTIOM.

4. 3akpenuTh HaBBIKM 00paOOTKH pE3yabTaTOB U3MEPEHUM IIPU Pa3HBIX YCIOBHSX OIbITA.
Ilpubopvr  u  npunaonedxcnocmu: MHUKPOCKON, MCTOYHUK CBETa, CBETO(PUIBTP,00bEKTUBHBII
MUKpPOMETP, MJIOCKOBBINTYKJIas JTMH3a U TIOCKONapaienbHasl MJIaCTHHKA.
Konmponvnvie éonpocu.

e Yro Takoe uHTEpPEepeHIINS:

e Uro Ha3pIBalOT HHTEP(HEPEHIIMOHHON KapTUHON?

e Kakue cymiecTByroT METO/Ibl MOTY4E€HUS UHTEPPEPEHIIMOHHBIX KapTUH?

e Kakue cymecTByroT cxembl (IOMUMO NpPUMEHEHHS Jia3epa) MOJIy4eHUs] UHTep(epeHIIMOHHOM
KapTUHBI?
N3obpasute xona myueit B cxeme «koiibiia HetotoHay. Kakue myun KorepeHTHBI U ToueMy?
e Jlns yero B 3TOM cxeMe HY)Ha IUIOCKO-BBINYKJIas JIMH3a ¢ OOJIBIINM PAIUyCOM KPUBU3HBI?
BreiBectu popmynbl ISl paguycoB TEMHBIX M CBETJIBIX KOJIEI B OTPaXEHHOM M IPOXOISIIEM
CBeETeE.
IIpenyioxxure 060CHOBaHUE U BBIBOJ pacyeTHOM (GOPMyIIbI AJIs paanyca KPUBU3HBI JTUH3bI.
IIpemoxxure U1 onpeAeaeHns paJiyca KpUBU3HbI JTMH3bI TpapUUECKU METOI.
Kak MeHsieTcs paccTOsIHAE MEX Ty KOJIbLAMU C YIAJCHUEM OT UX LieHTpa?
YTo AOIKHO IPOU30MTH € KOJIbIIaMu HbIOTOHA, €Clii MeX Ty MIaCTUHKOW U JIMH30M HAJUTh BOIY?

2. JlaGopatopHasi padora Ne 2: MccienoBanue BpeMeHHO KOrepeHTHOCTH U3JIyUYeHU st

Lenu pabomur.

1. M3yyeHue BIUSHUS BPEMEHHON KOTE€PEHTHOCTH H3IYUYECHUS DPA3IMYHBIX MCTOYHHMKOB CBETa Ha

BUJIUMOCTb UHTEPPEPEHIIUOHHON KapTHUHBI.

2. OrleHKa LIMPUHBI CIIEKTPAILHOTO HHTEPBAJIA U3TYUCHHUS.

3. 3akperuieHre HaBbIKa pabOThl ¢ MUKPOCKOTIOM.
IIpubopvl u npunaonedcHocmu: MUKPOCKOI, CHCTEMa IUIACTUHKA-UH3a Ui HaOIIOACHUS KOJIEl,
CBETO(MIBTP, pa3INUHbIe HCTOUHUKU CBETA.
Koumponvnsie sonpoceui.
Urto Takoe KOrepeHTHOCTh?
[Ipu KakuX yCIOBHSIX JIydd CBETa KOT€PEHTHBI?
SIBisieTcs M COJTHEUHBIH CBET, CBET OT JiaMIl KorepeHTHbIM? [Touemy?
[Ipu KaKuX YCIOBHSIX MOXKHO SKCIIEPUMEHTAILHO HA0MI01aTh UHTEP(HEPEHIIMOHHYIO KapTUHY?
BriBenute pacuetHbie GOpPMYIHIL.
KakoBbl BO3MOXHBIE MPUYMHBI PA3IUUMS MOJTYYEHHBIX PE3YJIbTATOB JUIsl Pa3HBIX MCTOYHUKOB
cBera’?
e Kak obecnieunBaeTcs KOrepeHTHOCTD JIyuell B clydae KBAaHTOBBIX F€HEPaTOPOB (J1a3epoB)?

3. JlaGopatopunas pabGora Ne 3: OmnpeaeieHue IJHHBI CBETOBOH BOJHBI € NMOMOIILIO
ounpusmbl Ppenes
Lenu pabomo.
1. HaGmronenue nHTep(epeHIMOHHON KapTUHBI.
2. OmnpeneneHue JJIMHBI CBETOBOM BOJIHBL.



3. IIpuoOpectu HaBBIKH PaOOTHI ¢ 00OPYAOBAHUEM Ha ONTHUYECKON CKaMbe.
4. 3akpenuTh HaBBIKM 00pabOTKU pe3yabTaTOB U3MEPCHHIA.
IIpubopwei u npunaonexcHocmu: NICTOYHUK CBETA, CBETOQMIBTP, LIETb, ONTHYECKAsk CKaMbsl, OUIIpU3Ma,
coOuparoias JUH3a, OKYJISIPHBI MUKPOMET, JIUHEHKA.
Konmponvnwvie 6onpocu.
B uem 3axirogaeTcs METOJ JIeJIeHHUs BOJHOBOTO ()poHTa?
N306pa3ute xox ayde B cxeme «Ounpuzma OpeHens.
B uém cxoactBO cxembl Ounpumsl @penens co cxemoi ousepkana Openens u cxemoii KOnra?
BriBenuTe yciioBUs MakCHMyMOB M MUHUMYMOB UHTEP(EPEHIINU IJIs1 ITON CXEMBI.
KakoBb1 ycnoBust Habro1eHUS HHTEP()EPEHIIMOHHOM KAPTHHBI B JAHHOMOTIBITE?
Kak ycTpoeH oxynsipHbIil MUKpOMETp?
KakoB nuamnazoH 1auH BOJH (MJIM 4acTOT) BUAUMOTO cBeTa?
Kakue emé nuanazoHsl JUIMH BOJIH 3JIEKTPOMAarHUTHOTO U3JTy4€HUS CYIIECTBYIOT?

4. Jlaboparopnasi pa6ora Ne 11: OnpenejieHue mnoka3aTesis NPeJOMJeHHs CTEKJISTHHOM
IUIACTUHKH NPH MOMOLIM MUKPOCKOIA

Lenu pabomur.

1. U3yuutb MeTO] U3MEPEHHUS KaXyIIeHcsl TONIUHBI CTEKJISHHON MIIaCTUHKH.

2. OnpenenuTh MoKa3aTelb MPETOMIICHHS CTEKISTHHOM TUTACTHHKH.

3. 3akpenuTh HaBBIKK pabOTHI C MUKPOCKOTIOM.

4. 3akpenuTh HaBBIKK 00paOOTKH Pe3yabTaTOB U3MEPEHUH.
IIpubopwl u npunadnexcHocmu: MAKPOCKOIT, HAOOP TUTACTUH, MUKPOMETP.
Koumponvnvie sonpoceui.

e YT0 Ha3bpIBAIOT [TOKA3ATEJIIEM NPETOMIICHHUS BellecTBa?

e KakoB Gu3HYECKUI CMBICI TTOKA3aTes MPEIOMIICHUS?

e KaxoBbI cripaBOYHBIEC 3HAYEHUS MTOKA3aTeNs MPETOMIIEHUS sl CTEKOI?

e BriBenuTe 3aKOH MpeloOMJICHHs] CBETa Ha IUIOCKOW TIpaHULE JIBYX IUAJIEKTPUKOB HAa OCHOBE

AJIEKTPOMArHUTHOM TEOpUU CBETA.
e 1I300pa3uTe X0/ CBETOBBIX JIy4eil B CTEKJISTHHOW TUTACTHHKE.
e BriBenute pacueTHyro popMyIly JUIsl MOKa3aTels MPEeJTOMIICHUS B JaHHOH padoTe.

5. JlaGopatopHasi padora Ne 12: UcciienoBaHue 3aBUCMMOCTH MOKa3aTesIsl MPeJoMJIeHHsI
BO3/yXa OT JaBJIeHUS

Lenv pabomui.

1. H3meputh HOKa3aTesb MPEIOMIICHUS BO3IyXa.

2. O3HaKOMHUTBCS C METOJIOM HMHTEp()EpPOMETPUYECKOTO HCCIICAOBAHUS 3aBUCHMMOCTH TOKa3aTels

MPEJIOMIICHHUS BO3/IyXa OT JIABJICHUSI.

3. Tlomyuuth HaBBIK pabOTHI ¢ HHTEPHEPOMETPOM.
IIpubopvl u npunaonexcnocmu: nareppepomerp UTP-1, cunvdon, Bakyymmerp, 6apomerp.
Konmponvuvie sonpocut.
OnwuimuTe METOJ] UCCIICIOBAHUS B TAaHHOH paboTe.
OObscHUTE BO3HUKHOBEHUE HHTEPHEPEHIINHU OT JBYX IIECH.
[Touemy HyneBas mojoca KapTHUHBI HE UMEET OKpacKu?
Kak ycrpoen unrepdepomerp UTP-17?
[Touemy u kyna cMmemniaeTcst HHTepGEpeHIIMOHHAs KapTUHA?
KakoB ¢u3ndeckuii cMBICI MOKa3aTeNsl MpeToMIeHUs?
Kak B mpupoie mposiBisieTcst 3aBUCUMOCTD TIOKa3aTels MPeoMIICHUs OT AaBJieHus?



6. JlaGopaTtopnas padora Ne 6: OmpeaesieHne JJHHbI CBEeTOBOW BOJIHBI NPH MOMOIIH
AU(PPAKUMOHHON peleTKH

Lenu pabomo.
1. HaGmronenue mudpakmuu "Oemoro'cBeTa Ha  MEPUOAUYECKOUCTPYKTYpe(IuppaKIIHOHHON
pelIeTKe).

2. OmpeneneHue MOCTOSTHHOMN TU(PPAKINOHHON PEIIETKH U €€ CIEKTPATbHBIX XapaKTEPUCTHK.
3. Ompenenenue AIMHBI BOJIHBI OJJHOWH3 COCTABIISIFONICH "Oeoro'cBera.
4. 3akperuieHHe HaBbIKOB 00Opa0OTKHU pe3y/IbTaTOB U3MEPEHUH.
IIpubopwvl u npunaonexcHocmuy: ONTHYECKAsT CKaMbsl, HICTOYHHUK CBETA, SKPaH CO IIKAJIOW W INENbIO,
m(paKMOHHBIC PEIIETKH, JIUHEHKA.
Konmponvnwvie éonpocu.
e Kakyro tun audpaxuum HabmOAaeTCs B TaHHOK paboTe?
e BriBenute ycnoBue HaOMIOEHUS TJIaBHBIX MAaKCUMYMOB.
e [lpu kakoil JyMHE BUAMMOIO CBETa BOJIHBI IOJIOCHI AU(PPAKIIMOHHOW KapTHHBI U PACCTOSHUS
MEXy HUMH Hanbomee mupokue? [Touemy?
[Touemy B ieHTpe nUdpaKkIMOHHON KapTUHBI HaOMI01aeTcs Oenas mojgoca?
[Touemy nosockl 6osiee BEICOKOTO NOPSIKA CTAHOBATCS MEHE SIPKUMU?
Kakoii Bun npuobpetet nudpakiuoHHas KapTHHA B MOHOXPOMAaTHYECKOM cBeTe?
Yem otnmuaercst AM(PPaKIIMOHHBIN CIIEKTP OT CIIEKTPa MPU3MBI?
Kakue cymiecTByIOT XapakTepuCTUKU TUGPAKIIMOHHON PErETKH?
CpaBHuTE CrIEKTpaibHbIE XapAKTEPUCTUKN UMEIOIIUXCS TUGPAKITUNOHHBIX PEIIETOK.
Kak MO0>HO M3MEHUTBH XapaKTEPUCTUKHU PEIIECTKH?

7. JlaGopatopHasi padora Ne 4: /Iludppakuusi J1a3epHOro u3aydeHust

Lenu pabomur.

1. HaGmronenne nudpakiuu Ha pa3IMIHBIX 00BEKTaX C UCTIOJb30BaHUEM J1a3epa.

2. Pacuer mudppakimoOHHBIX KapTHH.

3. ITlpmobperenne HaBbIKA pabOTHI C JIA3EPOM.
Ilpubopwl u npunadnexcHocmu: TeIUH-HEOHOBBIN JIa3ep, ONTHYECKAs CKaMbs, JIMH3a, HA00p 0OBEKTOB
Ui qUpaKIuK, SKpaH.
Koumponvnvie sonpoceui.

e  Oco0EHHOCTH JIa3epHOT0 U3ITyYCHHUS.

e Buaer tudpakiuu 1 cnocoObl UX HAOIIOICHHUS.

e Meron 30 Openens.

e [Ipumenenue cnupanu Openens 11 00bsICHEHUS HAOII0JaeMbIX KapTHH.

e Kak B gannoit padote Habmonath nudpakuuio Opaynrodepa?

e VYCI0BHS MAKCHMYMOB U MUHUMYMOB JUTsl TU(PAKIIMOHHON KapTUHBI B MeToAe DpeHerns.

8. JladopatopHas padora Ne 7: JKcnepuMeHTAIbHAsA MPOBepKa 3akoHa Masioca

Lenu pabomur.
[Tony4yeHue noysipUu30BaHHOTO CBETA.
HccnenoBanue noisipusyrolieit ciocoOHOCTH MOJIIPOUaA.
IIpoBepka 3akona Maitroca.
ITpuobperenune HaBbIKa pabOTHI C MOJIPU3ATOPOM.
3akpernieHue HaBBIKOB MPUMEHEHHS TpauecKoro MeTo/1a MPeCTaBICHUs YKCIIEPUMEHTAIbHBIX
JAHHBIX.
Ilpubopvl u npunaonescHocmu: TONASIPOUIBI, OCBETUTENb, TalbBAaHOMETp, IITATHB, MPOBOJA, JIHCT
MUJUTUMETPOBOM Oymaru, TMHENHKa, KalbKyIsATOP.
Koumponvnvie sonpocui.

e Uro Takoe nossipu30BaHHBINA CBET?

e KakoBbI ciocoObI MoJisipu3anuu ceera’?

e Kak ycTpoeH nosispuzaTop B JaHHOU pabore?

AR A



KakoBa niena aenenus mkaisl nojispusaropa?

BeiBenure 3akoH Masroca.

Kakas ¢pu3BennunHa 3aMeHsIET B JaHHOH paboTe BEIMYMHY HHTEHCUBHOCTHU CBEeTa?
Kakum metonoM mpoBepsieTcst 3aKoH?

I'ie npumeHnsieTcs MoJIIpu30BaHHBIN CBET?

9. JladopatopHas padora Ne 5: McciieqoBanue TUCIEPCHH CTEKJISTHHOM MPU3MBI

Lenu pabomeot.

1. HccnenoBanue HOpMaJIbHOM IHUCIIEPCUH.

2. HW3mepeHue yria npenoMIICHHs TPU3MBI.

3. H3mepenue yria HAaMMEHBIIETO OTKIOHEHHUS.

4. TlpuoGpereHue HaBBIKOB PabOTHI C TOHUOMETPOM.
IIpubopul u npunaonexcHocmu: TOHUOMETP, CTEKIITHHAS IpU3Ma, PTYTHAs JIaMIIa.
Konmponvnvie 6onpochwi.
Kax 6p1510 0OHapy»)eHO SIBIIEHUE JUCTIEPCHH?
UYro Takoe HOpMasbHas U aHOMaJIbHas JUCTIepCus?
Kakas ¢u3BennunHa xapakTepusyer AUCTIEPCHIO?
[TonyuuTe ypaBHEHUE IUCTIEPCUN U TPOAHAIUZUPYUTE €ro.
Uro onpezaensieT aucnepcust BemecTna’?
Kakoe ¢usnueckoe siBjeHHE CONPOBOKIAET AHOMAIIbHYIO IUCIIEPCUIO?
Kak 00BSICHUTE TUCTIEPCHIO C TOUKU 3pEHUs dIETKpoHHOU Teopun [pyne — Jlopenma?
Kak yctpoen ronnomerp? Kak npoBoasATCs H3MEPEHHUS] TOHUOMETPOM?

10. JIaGopaTopHasi pad6ora Ne 9: OnpenesieHue GOKYCHBIX PACCTOSIHUI TOHKUX JIMH3

Lenv pabomui.

1. Usyuutb MeTobl u3MepeHust POKYCHBIX PACCTOSIHUN TOHKUX JIMH3.

2. Bpranciuth GOKYCHBIC PaCCTOSIHUSI COOMpPAIOIIEH U PaCCEUBAIOIEH JTUH3HI.

3. 3akpenuTh HaBBIKH 00paOOTKU PE3YJIbTaTOB IKCIIEPUMEHTA.
IIpubopul u npunaonexcHocmu: ONTUYECKAs! CKaMbs, OCBETUTENb, IPEIMET, HAOOP JIUH3,
SKpaH, JIMHEHKa.
Koumponvnvie sonpoceui.

e Yr0 Takoe nuH3a?

e Kakyro JIMH3Yy Ha3bIBatOT TOHKOW?

e Kaxkue ObIBaIOT TUIIBI JIMH3 B 3aBUCUMOCTH OT UX KOHCTPYKUIUU?
Uro Takoe cobuparomias u paccenBaromas auH3a? KakoBbl UX yCIOBHbBIE 0003HAUEHUS?
KakoBbl OCHOBHBIE XapaKTEPUCTUKH JIUH3?
[Ipoananuzupyiite popmyay TOHKOM TUH3BI.
Kak nHaiitu yBenudyeHue n300pa>keHusi, MOIy4€HHOTO C OMOIIBIO TUH3bI?
Kak wmeHsieTrcs mosio)keHHE W BHJ H300paKeHHs] TpeaMeTa NpU IepeMEelleHUUero
OCCKOHEYHOCTH K coOMparomiei TuH3e?
Uto Takoe onTHYECKas CUia JTUH3bI U OT YEro OHA 3aBUCHUT?

Yém cyTh METO/I0B BbIUUCIICHHS (POKYCHBIX PACCTOSIHUMN JIMH3 B IaHHOU paboTe?

11. JIabopaTopHas padora Ne 10: U3yuyenue onTu4eckux npudopos

Lenu pabomeot.

1. MopaenupoBaHre MUKPOCKOTIA U 3pUTeIbHOM TpyObl Kemepa.

2. OmnpeneneHue yBeauueHU Moaeae MUKPOCKOTA U 3pUTEIbHOM TPyOBI.
Ipubopul u npunaonexcrnocmu: mukpockon MBP-1, 3putensHast Tpyda, HabOp JMH3, HAOOP
00BEKTHBOB U OKYJISIPOB, 0OBEKTUBHBI MUKPOMETp, IPU3Ma, ONITHYECKAsi CKaMbsl, TMHEHKA.
Koumponvnvie sonpocui.

e Jlns yero HyxeH MUKpockon? ONUIINTE YCTPONHCTBO MUKPOCKOTIA.

e Yro Takoe 00bekTHB? Kakne ObIBatOT TUIIBI OOBEKTUBOB?
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Kakoe npenmyIecTBo y 3epKajbHbIX 0ObEKTUBOB?

Kakoe nzo0paxenue naé€t 0ObeKTHB?

Jis gero HyxeH okyisip? Kakoe nzobpaxenue oH qaér?

N306pa3ute X011 aydell B MUKPOCKOTIE.

Uemy paBHO yIJIOBOE yBeIHUeHHUE MUKpockoma? BeiBenure Gopmyy.

Onumure ycTpoiicTBO 3pUTENbHON TpyOb! Kemutepa.

Kakoe n3o0paxenue naér tpyda Kerutepa?

B uém otnmuue TpyOsl Kemuiepa ot TpyOs! ['anunes?

UYro npencrasisieT co00# TEIECKONMUUECKUN X0 JTydei?

[Ipn xakoM YCIIOBUM JIOCTHTraeTcsl TeJIeCKONMYecKuil xoJ iydyei B Tpybe Kemnepa (uemy paBHa
onrtuueckas aauHal TpyOsI Tenmeckoma)?

Uemy paBHO YIJIOBOE YBEIMUEHHUE TEIECKOIA, €U IPEIMET BUJEH HEBOOPYKEHHBIM IJ1a30M MO/
yrioMm ¢?

Kak HaliTu yriioBoe yBenuueHue Tejeckona (3puUTenbHON TpyObl), 3Hast (POKYCHBIE PACCTOSIHUS
00BEKTHBA U OKYIIsipa’?

Kaxoit 3Hak umeet yrioBoe yBenuuenue Tpyosl Kemnepa, TpyOst [amummest?

KakoBbl onTuyeckue cBOCTBa YeI0BEUYECKOro Iiiaza’?

Kax ucripaBuTh HETOCTaTKN 3peHUs?

12. Jla6opaTopuasi padora Ne 15: OcHoBbI poTOMeTpHHU

Lenv pabomui:

OUTE WM

N3mepenue cuisl cBeTa.

N3mepenue 0CBEIEHHOCTH, CO3/ITaBAEMOM TOYCYHBIM HCTOYHHUKOM CBETA.

Wccnenosanne cBETOBOIO ITOJIS.

[IpnoOperenne HaBbIKa pabOTHI C JIIOKCMETPOM.

3akperyieHre HaBbIKa rpapuueckoro crnocoda mpeacTaBIeHUs SKCIIEPUMEHTATbHBIX TaHHBIX.
3akperuieHre HaBbIka 00pa00OTKH U3MEPECHUM.

Hpu60pbz u npunaonedxcrocmu: poromerp XKosumm, TOKCMETP, ONTHYECKAs CKaMbs, HAOOp JIaMIl,
YCTaHOBKA JUTSI HCCIICZIOBAHUS CBETOBOTO TIOJISL.
Konmponvuwvie sonpocut.

Uto Takoe Goromerpusi?

Kakue cymectByroT poTomerpruueckue npuoopsi? UTo OHU U3MEPSIOT?

Uto Ha3biBalOT cwiion cBeTa? B kakux eauHuIax €€ u3Mepstor?

Ot yero 3aBUCHT criia cBeTa? ONMMIIKATE METOJ M3MEPEHUS CHUJIbI CBETA B JIAaHHOH paboTe.
Jaiite onpeneneHrne OCBEIEHHOCTU. B KakuX eMHUIIaX OHU U3MepsieTcs?
Cdhopmynupyiite 3akoH ocBemEHHOCTH. OT KaKMX BEIHYMH U KaK 3aBHCUT OCBEIIEHHOCTh?
OnuiyTe MEeTo 1 U3MEPEHUS OCBEIIEHHOCTH B JIAaHHOH padoTe.

Kaxkue rpadguku HeoOX0UMO IMMOCTPOUTH B IaHHOK padoTe?

UTo Ha3BIBAIOT TENECHBIM yriioM?

UYto Takoe 1aMOEPTOBCKUI HCTOYHHK CBETa?

Korpa ocBenieHHOCTh MOBEPXHOCTH 3eMITM HanOOobIas?

CamocrosiTesbHast padora
CamocrosTenbHas paboTa BKIIOYAET B ceOsl:
1. H3ydeHue ¥ KOHCHEKTHPOBAHUE HEKOTOPHIX BONPOCOB Kypca.
2. TloaroToBky K J1abopaTopHbIM paboTaM (IepedyeHb BONPOCOB /s MOATOTOBKU CTYIEHTOB K

J'Ia60paTOpHI>IM 3AHATHUAM NIPUBOJAUTCA B METOANYCCKUX YKA3AHUAX, TIPCACTABJICHHBIX B HpI/IJ'IO)KeHI/II/I).

3. Hamucanue pedeparos.
4. TloaroToBky K 3aueTam MO OTAEIBHBIM pa3faenaM Kypca (cMm. . 8 KoHTponb Hal ocBoeHHEM

CTYACHTOM I[I/ICI_II/IHJ'II/IHBI).

5. HO,Z[POTOBKy M BBIIIOJIHCHUC KOHTPOJIbHBIX pa60T (CM. m 8 KOHTpO.TIB Haa OCBOCHHUEM



CTYJIEHTOM JUCIUTUINHBI).

Hepeltenb 80NPOCO6, 6BIHOCUMDBIX HA CAMOCMOAME]IbHOE U3YUEeHUEe U KOHCReKmupoearnue

5 cemecmp

1. Cuibl B MEXaHHKE: CHJIA TSUKECTU, CHJIA YIPYITOCTH, CHUJIa TPEHUS

B koHCHekTe HEOOXOMUMO I KaKIOW CHIIBI JIaTh ONPEICIICHUE; YKa3aTh MPHUPOAY CHIIBI;
3amucath (GOPMYNy JUISI HAXOXKICHHS CHIIBI B KOHKPETHBIX CHTYAIHSX; OMPEACITUTh HAIPABICHHE
CWIBI B KOHKPETHBIX CHTYAlHsSIX M CAEJaTh COOTBETCTBYIOIIHME PUCYHKH; HA KOHKPETHBIX IMPUMEpPax
MOSICHUTH 3HAYCHUE JIAHHOM CHUJIBI B TIPUPOJIC, )KU3HH YESIIOBEKA U TEXHUKE.

2. CBo0OoaubIe KOIE€0aHUS IPYKUHHOIO U (PU3MYECKOTO MAITHHKOB

B KkoHcriekTe HEOOXOJMMO I KaXJIOr0 MAasTHUKA JaTh OIPEHICICHHE; CIeNIaTh PHCYHOK
JAHHOTO MAasTHUKA; HA PHUCYHKE 0003HAYUTH CHJIBI, JCHCTBYIONINE HA MASTHHUK M TOSCHUTH, IIOYEMY
JaHHasl CHUCTEeMa CIOoCOOHa CoBepIIaTh CBOOOJHBIE KOJICOAHUS; BHIBECTH YpaBHEHHE KOJIEOATEIHHOTO
JBUKCHUSI MAsITHHKA; 3aIMCATh PEIICHUE JTaHHOTO YPaBHEHHS M TOKA3aTh, YTO KOJICOAHUS MasTHUKA
SIBJISFOTCSI TAPMOHUYECKUMH, 3amucaTh (GopMylry JUisl IUKIUYECKOW YacTOTHl M TEeproia KoJieOaHui
MasTHUKA M CJIEJIaTh BBIBOJI, OT KAKUX BEJIMUWH 3aBUCHUT MEPHO]] KOJICOAHUI MAasTHHKA, & OT KaKUX —
HE 3aBHCHT.

6 cemecmp

1. Crnoco06sl M3MEpEeHUs TEMIIEPATYpPhl

B koHcmekTe HEoOXOOMMO ommcaTh TPU TeMIepaTypHble mKambl: mmkaida llembcus, mkama
KensBuna, mkana @apenreirta. J[md KaxIoW MIKaJbl ONMMCAaTh MPUHIMUIBI €€ MOCTPOCHUS, YKa3aTh
pernepHbIe TOYKH, €AMHHUIIBI U3MEPEHUS TEMIEPATyphl, a TAaK)Ke MpaBWIa TIEPEBOIa TEMIIEPATYphl U3
€JIMHHUIL OJTHOH IIKAJIBI B €IMHUIIBI JIBYX JAPYTHX IIIKAJL.

Taxxe HeoOXOIUMO OMHUCATh pPA3IMYHBbIE METOAbl MU3MEPEHHUS TEeMIEepaTypbl U YCTPONCTBO
COOTBETCTBYIOIIUX HM3MEPHUTENbHBIX MPUOOPOB: JKHUJIKOCTHBIE, MEXaHHUYECKHUe, JIEKTpUUYECKUE,
ONTHYECKHUE U JP. TEPMOMETPHI (BHIOPATh JIIOObIE TPU BHJIa TEPMOMETPOB).

2. ®a3oBble Mepexojbl IMEpBOTrO poaa (mapooOpa3oBaHHe, KOHACHCAlLMs, IUIABJICHUE W
KpUCTAJIIIN3aIHs)

B xoHcnekTe HeoOXomuMo uis KaxAoro ¢a3zoBoro mnepexoja JaTh OIpeNeiIeHHe; ONHcaTh
npouecc $pazoBOTo NEPexo/ia C TOYKU 3PEHUSI MOJIEKYIIIPHO-KUHETHUECKON TEOPUH; ONHUCATh YCIOBHUS,
IIPU KOTOPBIX HPOUCXOTUT (PAa30BBIA Mepexo]; 3amucarb (Gopmyiny A OMNpelesieHUs KOJIMYecTBa
TEIUIOTHI, BBACTISIONIETOCS WIIH MOTJIONIAI0IIETocs P (a30BOM MEpexo/ie; Ha KOHKPETHBIX TpUMepax
MOSICHUTD 3HaU€HUE JaHHOTO (ha30BOTrO Mepexoa B MPUPOE, )KU3HHU YEIOBEKa U TEXHUKE.

3. BnaxxHocts Bo3ayxa

B kxoHcnekre He0OX0MMO JaTh ONpeeeHUs] aOCOIOTHOM M OTHOCUTENBHON BIQXKHOCTH BO3IYyXa;
TOUYKHU POCHI; OMUCATh YCTPONUCTBO U MPUHIUI ACHCTBUS ICUXPOMETPA, BOJIOCHOTO U KOH/IEHCAIIHIOHHOTO
THUTPOMETPOB; HAa KOHKPETHBIX MpUMeEpax MOSCHUTh POJb BIAKHOCTU BO3JyXa B MPUPOJE, KHU3HU
YeJoBeKa U TEXHUKE.

7 cemecmp

1. IIpaBwiia NOCIEOBATEIBLHOTO U TAPAIIICIBLHOTO COSIMHEHHS TPOBOIHUKOB

B koHcmekre He0OXOJAMMO JaTh OMNPEICICHHUE TIOCIEAOBATEIFHOIO M HapaJljIeIbHOTO
COCJIMHCHUSI TIPOBOJHHMKOB, CJEJaB TOSCHSIOIIME PUCYHKH; 3amucath (GOpPMYIIbl, OTpa)karolue
MpaBUJIa TOCTIEI0BATENBHOTO U MApaUIETFHOTO COSTMHEHUS MPOBOTHUKOB; MMPUBECTH BBIBOJ KAk 0N
13 3alHMCaHHBIX (POPMYIL.

2. DIIEKTPUYECKHU TOK B AJIEKTPOIUTAX

B koHcmekTe HEOOXOAMMO JaTh OMpEeNeNieHHEe JIIEKTPOJIUTA; OMPENeNUTh HOCHTEIH TOKa B
AIIEKTPOJIUTAX; JaTh Pa3BEPHYTOE MOSCHEHHUE, OTKYAa B AJIEKTPOJMUTE TMOSBISIOTCS HOCUTENU TOKa
(sBJeHHE DNMEKTPOJUTHYECKON IMCCOLMAIIMK); JaTh OMpEeNeNieHne U TOJIPOOHO OMUcaTh MPOILECC
ANIEKTPOJIN3a, CHAETaB TMOSCHSIOUNN PHUCYHOK; cPOpMYyIHpOBaTH 3aKOHBI d3JeKTpoiu3a Dapanes;
MEPEYUCITUTH 00IACTH IPUMEHEHHSI AIEKTPOIIH3A.

3. DIeKTpUYeCKHid TOK B ra3ax

B koHcmekTe He0OX0UMO OTPa3UTh MPHU KAKUX YCIOBUSX Ta3bl MPOBOJSAT dIEKTPHUUECKUN TOK;
JaTh OMpENIeICHHe HECaMOCTOSTENBHOTO Ta30BOTO paspsa; KpaTKO OMHCAaTh YCJIOBHUS M IMpOIecc




IIPOTEKAHMUS HECAMOCTOATEIBLHOIO Ta30BOr0 Pa3psAaa; 1aTh OIPEIEICHUE CAMOCTOATEIBLHOTO Ia30BOr0
paspsaa; OIpPENeNuTh YCIOBUA IPOTEKAHUA B ra3e CaMOCTOSATENBHOIO ITa30BOr0 pa3psiaa; NEPEUUCIIUTD
BHUJIBl CAMOCTOATEIIBHBIX TAa30BBIX PA3psANOB; HAa KOHKPETHBIX IIPUMEpax IOSCHUTh, € Ia30BbIC
pa3psbl BCTPEYAOTCS B IPUPOJE U IPUMEHSIOTCA B )KU3HU YEJIOBEKA U TEXHUKE.

4. IlIxasa 3J1eKTPOMArHUTHBIX BOJIH

B koHcnekre HEOOXOAMMO OIPENENIUTh OCHOBHBIE BH[bI JJIEKTPOMArHUTHBIX BOJH M HX
YaCTOTHBIE MHTEPBAJIBI; CACNIATH MOSCHAIOIINN PUCYHOK; I KaXJO0T0 BUIA dJIEKTPOMArHUTHBIX BOJIH
0003HaYUTH 00TACTH TPUMEHEHHUSI.

B koHcnekrte HEOOXOAMMO OIPENENIUTb OCHOBHBIE BHJIbl SIJEPHBIX pEAaKUUU M IMPUBECTH
KOHKPETHBIE IPUMEPHI; 3alUCaTh AJEPHYIO PEAKIUIO, KOTOpas MPUMEHSETCS B SACPHBIX PEAKTOPax;
KpaTKO ONMCATh YCTPOMCTBO SIIEPHOIO PEAKTOpa; OMHUCATh YCIOBUS, HEOOXOIUMBIE IJIsl IPOTEKAHUS
peaKkuuy TEPMOSACPHOTO CHHTE3a; IIPUBECTU MPUMEP PEAKLHMHM TEPMOSIEPHOIO CHUHTE3a; IIPOBECTU
CPAaBHUTEJBHBIM aHANN3 SIICPHOM DHEPreTUKA W DHEPreTUKH, OCHOBAaHHOM Ha peaknusx
TEPMOSIIEPHOTO CUHTE3a (KPUTEPUU CPaBHEHMSI MPOIyMATh CAMOCTOSTENBHO).

8 cemecmp

1. JInnsel. [locTpoeHne n306paxeHusi B TOHKUX JTUH3aX

B xoHcnekTe HE00X0AUMO 1aTh CIEAYIOIIME ONPEENICHUs: JIMH3a, TOHKAs JIMH3a, coOMparoiias
JIMH3a, pacceuBarolllas JIMH3a, IJIaBHAs ONTUYeCKas OChb, ONTHYECKUH LEHTp, (okyc, dokycHoe
paccTosiHMe, ONTHUYEeCKas Cuia JIMH3bI; 3amucarb (QOpMyidy TOHKOW JIMH3bI M TOSICHUTH CMBICI
BEJIMYMH, B HEE BXOJAILIUX; OINPEAETUTh IMpaBWiia MOCTPOEHUS H300paKEHUS B TOHKHX JIMH3AX;
MpUBECTH 3 MpHUMepa IOCTPOCHUS H300paKeHUsT B TOHKOW coOuparolmieid JuH3e U 2 mpuMepa
MTOCTPOECHUSI U300paKEHUSI B TOHKON paccenBarolei IMH3e.

2. Ontuyeckue npubopsl (Jiyra, MUKPOCKOTL, 3puTeabHas Tpyoa)

B KoHcmekTe Ui KaXJ0ro ONTHUYECKOTO Npudopa oOmpenenutb o00JacTh NPUMEHEHHS;
3apHCOBaTh CXEMY, MOSCHSIONIYI0O YCTPOHCTBO MpUOOpa; KPaTKO IOSACHUTh, Kak MOJy4aercs
n300pakeHue MpeAMeTa IpU MOMOIIM JAHHOTO ONTHYECKOro NMprOOpa M KaKOBbl XapaKTEPUCTHKH
ATOTO U300PAKECHHUS.

KoHcIekTsl, COCTaBiI€HHBIE CTYAEHTAaMH II0 IIEPEYHUCICHHBIM BOMPOCAM, IIPOBEPSIOTCS
IIPETOJaBaTeNIEM BO BpeMs 3a4eTa 110 KaXXJA0MY pa3Jelly Kypca.

Temut pechepamos

1. JIBmxeHue 1miaHeT, 3akoHbI Kertepa.

2. JIBwxkeHue Tena IMEPEMEHHONM Macchl, KOCMHUYECKHE CKOPOCTH, JOCTHXKEHHUS COBETCKOM
HayKH U TEXHUKH B OCBOGHUU KOCMHUYECKOTO MPOCTPAHCTBA.

3. JlpwkeHue MarepHalbHOW TOYKM (Tela) B HEWMHEpUUAIbHOW cucremMe oTcueta( - B
nocrynarenbHo aBwxkymeics HUMCO, cuna uHepuuu; - B paBHOMEpPHO BpallarOUICHCs cUCTEME
oTcuéTa, IEHTPOOESKHAsE M KOPUOJIUCOBA CHJIBI MHEPIMH, - OOIIMe CBOWCTBAa BCEX CHUJI MHEPLHH; -
MPOSIBIICHHE CHJI HHEPIIMHU Ha 3eMie).

4. TIlpeobpazoBanus ["amunes, JlopeHua u cienctBuss U3 HuUX (- mpeoOpazoBanus [ammies,
WHBApUAHTHOCTH 2-TO 3aK0Ha HbI0TOHA U TpaHUIlbl TPUMEHUMOCTH MeXaHUKU HbI0TOHA; - MOCTYNaThI
DiiHmTeHa, nmpeoOpasoBanus JIopeHa U UX CIEACTBHS, - pENsATUBUCTCKas (opma 2-ro 3aKoHA
HeroToHa; - B3aMMOCBA3b MacChl ¥ SHEPTUH; - 3aKOHBI coxpaHenus B CTO).

5. Cnoxenue xkonebanui

6. Crosiune BOJIHBI.

7. Dddexr domnepa.

8. bpoyHOBckoe nBMkeHHE, onbITh [leppeHa.

9. Temmnepatypa. U3mepeHue TemnepaTypbl, TEPMOMETPHI, TEMIIEPATYPHBIE IITKATBI.

10. Uzmepenue ckopocteit Mosieky:, onbIT LlITepHa.

11. PeanbpHble HUKIIBI ¥ TEIUIOBBIE IBUTATEIH.

12. TlonsTtue o muasme.

13. PacTtBOpBI, TEMIIOTa PACTBOPEHUS, OCMOTUYECKOE JIABJIICHHUE.



14. Tlonumepsl, KUAKHE KPUCTAILIBL.

15. BnaxHOCTh, TOYKA POCHI.

16. Cxwmxenue razos. Ddpdexr xoynsa-Tomcona. [lonyueHne HU3KUX TeMIepaTyp.

17. duddys3us B KUIKOCTAX

18. Bs3KOCTB XHUIKOCTEH.

19. TennonpoBOAHOCTB )KUIKOCTEH M TBEPIBIX TEIL.

20. OmnpITel MUJUIMKEHA TTO OTIPEICIICHUTO 3apsiJia dJIEKTPOHA.

21. Tlone aumous.

22. DIl na rpanule pasaena IudJIeKTPUKOB.

23. Tlonstre o mia3Me, mia3Ma B JIEKTPUICCKOM ITOJIE.

24. Tox B BaKyyMe, 3JI€KTPOHHBIE JIAMITHL.

25. JIBwKeHHE 3apsDKEHHBIX YaCTHI[ B CKPEIIEHHBIX DJIEKTPUYECKOM M MAarHUTHOM TMOJISX,
YCKOPHTEJIH.

26. DII na rpaHuIe pa3jena MarHeTUKOB.

27. Tlepenaua nH(OpPMAITUN C TOMOIIBIO AIIEKTPOMATHUTHBIX BOJIH.

28. Tlomockl paBHOTO HAKJIOHA U PABHOW TOJIIIMHBI.

29. Tlonsitre o rojorpadum.

30. HnTepdepeHIus monsspu30BaHHOTO CBETA.

31. Bpamenue MmIOCKOCTH TMOJISIPH3AINAN ONTHYECKHA AaKTHBHBIMH CpPEIaMH, JICKTPUYCCKUM U
MarHUTHBIM TIOJISIMU.

32. Dddexr BaBunosa — Ueperkosa.

33. Cucrembl JTMH3, ONITHYECKUE TIPHOOPHI U UX abepparivy.

34. I'ma3 kak onTHYECKHUA IPUOOP, HEMOCTATKU 3PEHUS M UX UCTIPABJICHHUE.

35. CKopocCTh CBETa M METOJIBI €€ H3MEPEHHSI.

36. Brayrpennuit hotodpdeKT u ero npuMeHeHHE.

6. Kputepuu onleHNBAHUA Pe3yJIbTATOB OCBOEHHS IMCHUIJIMHBI (MOLYJIs1)

6.1. OnleHOYHbBIE CPEACTBA M KPUTEPHUN OLIEHMBAHUS Il TeKYIIeld aTTecTalun

Texkymuii KOHTPOJIb 3HAHWKA CTYJIEHTOB MPOBOAMWTCS B (OpME 3auera IMocie 3aBEPIICHUS
M3YYEHHUS KaKJ0TO pasjiena Kypcea.
Texyiuit 3a4eT 1Mo U3y4eHHOMY pa3/ielly BKIOYaeT B ceOs:

1) Ilposepka npenooasamenem KOHCHEKmMA 60RPOCO8, GbIHOCUMBIX 6 OAHHOM paszoeie HA
camocmoamesnvHoe uzyuenue

(cm. CamocrosiTenbHas paboTa CTY/ACHTA).

2) Bvinoninenue u 3awuma 1a6opamopHulx padom

IIo KaKIAOMY pas3jcily CTYACHT HAOJIKCH BBIIIOJIHUTH HE MCHEC 6 J'Ia60paT0pHBIX pa60T, 10
pasaciy.

HpI/I INEPBUYHOM IIOCCHICHHUH na60paT0pHH HpOfITPI HHCTPYKTAXX 110 TCXHHUKC 0€30I1aCHOCTH U
pacnucaTtbCAa B COOTBECTCTBYIOIICM KYPHAJIC,

Z[J'ISI AOITYCKa K BBITIOJIHCHUIO pa6OTBI HeO6XOI[I/IMO OTBCTUTL Ha BOIPOCHI IPECIIOAABATECIIA I10
an6opaM N TCXHOJIOTUHU MIPOBCACHUA TAHHOTO J'Ia60paT0pHOF0 9KCIICPUMCHTA, (I)I/ISI/ILIGCKI/IM OCHOBaM
OIIBITOB (CM. II. 5, pa3aci «Ha60paTopHLIe pa6OTI:>I)), a TaKKC MCTOAUYCCKUC YKA3aHUS K pa60Te)

CryneHT Jomyckaercss K 3alluTe JIabopaTOpHBIX pabOT MOcie MPOBEPKH IpernojaBaTeieM
OTYETOB I10 BBIOJHEHHBIM J1a00paTOPHBIM paboTaMm.
Ha 3ammre cTyaeHT 10JKeH OTBETHTh Ha KOHTPOJIbHBIE BOIIPOCHI K JlabopaTtopHOi padote (Cwm.
1. 5, paznen «JlabopaTtopHble pabOTh», a TAKXKE METOIMUYECKUE YKAa3aHUs K paboTe).



Kpurtepuu oneHuBaHus BHINOJTHEHHS JJA00PATOPHOI0 NPAKTHKYMA '

JlabopaTopHasi paboTa OLIEHMBACTCS IO JBYXOAJUIBHOW CUCTEME «3a4TCHO» - «HE3auTCHOY.
OTMeTKa «3auTEHO» BBICTABJIACTCS B ClIydae, €CIM CTYJCHT MOJIHOCTBIO U MPAaBHJILHO MPOU3BEN BCE
HEOoOX0JMMbIe U3MEPEHUs1, 00padoTall ¥ 3aHEC B OTYET MOJIydeHHbIE pe3ynbraThl. [locie ciaum otyera
MMpaBHJIIbHO OTBCTUJI HA KOHTPOJILHBIC BOIIPOCHI, MPUBCACHHLIC B MCTOAMYCCKUX YKa3aHHUAX K
naboparopHo# padore.

3) Boinoinenue KOHMpPOabHBIX pAdOM

BapuaHTbl KOHTPOJIBHBIX PaboOT
S cemecmp

1. 3aBUCHMOCTH TPACKTOPHOW KOOPAMHATHI OT BPEMEHH INPH JBWKCHUU TOYKH MMEET BHI S =
20 + 3t5 + 4t m. OnpenenuTh yCKOPEHUE B MOMEHT BpeMEHHU 2 C.

2. Msa OpoteHHBI co ckopocthio 10 m/c mox yrimom 450 K TOPU3OHTY, ymapsiercs O
BEPTUKAIbHYIO CTEHKY, PAaCIOJIO)KEHHYIO Ha pacCTOSHUM 3M OT TOUku Opocanus. Ha xakoil BeicoTe OT
TOYKHM OpOCaHusi IPOUCXOAUT yaap?

3. CuHapsinm maccoii 100 kr, NETSIIMI TOPH30HTAIBHO BIOJIb JKEIE3HOJAOPOKHOTO MYTH CO
ckopocThio 500M/c, momagaeT B BaroH C MECKOM M 3acTpeBaeT B HeM. Kakylo CKOpOCTb MOJYyYUT
BAaroH, €CJIM OH JIBUTaJICd CO CKOPOCThIO 36 KM/4 B HAIpaBJIEHWH, IPOTUBOIMOJIOXKHOM JIBUKEHHUIO
cHapsa

4. Bentunstop Bpamiaercd ¢ 4acTtoroil obopoToB 15 ¢!, Tlocne BBIKTIOUEHNMS O, BpAILAsCh
paBHO3aMeJIeHHO, caeman 75 000poTtoB. CKOJBKO BPEMEHH TMPOIIJIO C MOMEHTa BBIKIIFOUCHHS
BEHTWJIATOPA JI0 €r0 NOJIHOM OCTAHOBKHU?

6 cemecmp
1. Jlist MoJieKys a30Ta Mpu TeMIIEpaType 27°C omnpenenuTh: 1) Hanbosee BEPOSATHYIO CKOPOCTh

TEIUIOBOTO JBHKEHHUS MOJICKYJ, 2) CPEAHIO apu(PMETHYECKYI0 CKOPOCTh MOJIEKYN, 3) CPEIHIOI0
KBaJIPaTHYHYIO CKOPOCTb.

2. JlaBnenue HekoToporo rasza mpu temmeparype 20 0C pasHo 9,9.104 Ila. IlmoTHOCTH Ta3a
8,2.10-2 xr/m3. OnpenenuTh, KaKOW TO ra3 (HAUTH MOJISIPHYIO Maccy).

3. O0beM HMIeaTbHOTO Ta3a YMEHBUIAETCSA HA OJJHO U TO XK€ 3HAYEHHE B PA3JIMYHBIX MPOIIECCAX:
M30TEPMHUUYECKOM, aauadaTHOM, u300apHoM. B kakom mporecce paboTra raza MakCHMallbHa,
MHUHHMMAaJbHA?

4, ]JlaBieHne BO3Jyxa BHYTpU MbUIBHOTO Ty3blps Ha 200 Ila OGosbmie atMocdepHoro.
Onpenenuth quametp my3bips. [loBepXHOCTHOE HATSKEHHE MBLUTRHOTO pacTBopa paBHo 40 MH/Mm.

{cemecmp

1. Toueunsie 3apsasl 4 MkKim u —6 MK pacrosnoskeHsl Ha pacctossHuM 10 cM apyr oT apyra.
Haiigure xoopAMHATHI TOYKH, B KOTOPOW MOTEHIMA CO3/IaBAEMOT0 ITUMH 3apsAaMU 3JIEKTPHUUECKOTO
nouist paBeH 0. PaccuuTaiiTe HaNpsHKEHHOCTH SJIEKTPUUYECKOTO TOJIS B 3TOM TOUKe.

2. Tpu ucrounuka toka (& =2,08,¢,=¢,=10B) coequHeHbl KaK MMOKa3aHO HAa PHCYHKE.

Buyrpennue conporuBieHus UCTOUHUKOB I, =T, =, = 0,40 Oxm. Onpenenute TOKU B BETBSIX LICIH.

\ 4
A
\ 4



3. Ilo Tpem mapajuielnbHBIM OECKOHEYHO UIMHHBIM INPOBOJAHUKAM (pHC.) TEKYT OJMHAKOBBIC
Toku 1o 100 A. PaccrosHue wmexnay coceiHuMH TokaMu a=20 cMm. Ormnpenenure HHAYKLUIO
MarHUTHOTO NOJs B Touke B u cuiy, nelictByrouryto Ha Tpetuid nmpoBoaHuk. Touku A, B, C u D
yJaJIeHBI OT COCEHUX TOKOB Ha PacCTOsTHHE a/2.

4. B marautHOM noJie ¢ uaaykuueit 0,5 Tin naxoauTes kBagpaTHast paMka co ctoponoit 10 cm u
conpotusiieHueM 0,05 Om, pacnosio’keHHasi NEPIEHAUKYIISIPHO JIMHUSIM UHIYKIIUA MarHUTHOTO TOJIS.
Kakoii 3apsn npoTekaeT yepes nonepeyHoe ce4eHrne paMKy pu noBopoTe ee Ha 60°7

8 cemecmp

1. B onsite FOHra oana u3 miene 3akpbIBaeTCs TOHKOW CTEKJITHHOM IUIACTUHKOMW, B pe3yJIbTaTe
4ero MHTepPEpEeHLMOHHAs KapTHHA CMEIAeTcs Ha MATh nosioc. KakoBa TONIIMHA IUIACTUHKU, €CIIU
JUTMHA BOJIHBI u3nyuyenus 632,8 um? [lokaszarens mpenomienus crekna 1,52,

2. To4euyHbIit HCTOYHHK CBETa C JUTMHOW BOJIHBEI 700 HM HaXOJUTCS HA PACCTOSIHUN 2M OT dKpaHa
C KpyriasiM oTBepcTueM paauycom 0,1cm. Ha ckonbko Hao nmepeBUHYTh 3KpaH , YTOOBI Ha OTBEPCTHH
ynoxwiock 10 30H @peHens, eciad MNpU  MEPBOHAYAIBLHOM €ro IOJIOKEHUM Ha OTBEPCTUU
yKJ1aapIBanach ojqHa 30Ha Openens?

3. Ceer ¢ anuHOM BOJHBI 535HM majaeT HOPMAJIbHO Ha JAU(PAKIHOHHYIO pemeTky. Haiitn eé

MEPHO/I, €CJIU OJTHOMY U3 TJIABHBIX MAKCUMYMOB COOTBETCTBYET yroJi audpakuuu 30 ° M HaMGOTBIITHI
MOPAJIOK CHEKTPA PABEH 5.

4. Ha ckoJIbKO M3MEHSETCS ONTHYECKasl CHIa Ija3a 4ejoBeKa, €CIM OH MEpPEeBOJAUT B3IJIAJ OT
KHWUTHY, KOTOPYIO YUTaJl, Ha KAPTHUHY, BUCSIIYIO HA PACCTOSTHUU 2TM OT TJ1aza?

Kpumepuu ouenueanua KonmpoavHoil padomul

KontponpHas paboTa oleHMBAaeTCS MO JBYXOaUIbHOM CHCTEME: «3a4T€HO» — «HE3a4TCHOX.
OTMeTKa «3a4TCHO» BBICTABIIICTCS B Clydae, €CJIM CTYJCHT MPaBWJIBHO BBITOJHWI Oojiee yem 60%
MPEIIOKEHHBIX 33/1a4 M MOKET OOBSICHUTh XOJI peIICHUs YKA3aHHOM MperoJaBaTeeM 3a1auH.

4) Hanucanue peghepama

TpeGoBanus k pedepary

Pedpepar momxken ObiTh odopmiieH B TekctoBoM pegaktope  MSWORD, mpudr
TimesNewRoman, pasmep mpudra 14, mexxcrpounsiii uaTepsai 1,5. O6bem padoTsl 15-20 cTpaHuil.

Pedepar momxeH BKIIOYATH TUTYABHBIM JIUCT, C yKa3aHHMEM aBTOpAa M TEMbI, COJIEp>KaHUE,
BBEJ/ICHUE, OCHOBHYIO YacCTh, 3aKJIFOUEHUE U CIIUCOK JINTEPATYPHI.

Bo BBegenuu CTyAeHT 0003Ha4aeT aKTYalbHOCTh TEMbI, OOOCHOBBIBAET BBHIOOP TEMBI,
OTpeJieNiseT 1eJIb CBOET0 HCCIeA0BAHNUS.

B ocHOBHOI uacTH paboOTHI CTYAECHT PacKpbIBae€T COAEpKAHHE TEMbl C TOYKU 3pPEHUs, Kak
KJIACCUYECKUX, TaK MU COBPEMEHHBIX, NMPU3HAHHBIX HAYyYHOU OOILIECTBEHHOCTHIO TEOPHUH, MPUBOIUT
MIPUMEPBI MPOSBIICHUS PACCMATPUBAEMbIX (DU3HUECKUX SBICHUI M MPOLIECCOB B KUBOW U HEKUBOU
MIPUPOJIe, a TAKXKE BHICKAa3bIBAET COOCTBEHHOE MHEHHE 110 paccMaTpUBaeMoi mpooieme.

B 3akmioueHu# CTYOEHT MNOABOIUT HUTOT HCCIEIOBAHHS, apryMEHTHPOBAHO OOOCHOBHIBAET
JTOCTHKEHHE LIeTTH UCCIIeI0BaHUSI.

Criucok nuTepaTyphl BKIIOYAET T€ HCTOYHUKHA UH(OPMAIIMK, KOTOPBIMU aBTOP IMOJIB30BAJICS TIPU
HanucaHuu padoThl (5-7 UCTOUHUKOB). B KauecTBe MCTOUYHUKOB HHPOPMAIMK HE JOJKHBI BHICTYNATh
TOJIBKO YU€OHUKHU U ydeOHbIE TOCcOoOUs, aBTOP JOJDKEH HUCIIOJIb30BATh MPU HAMMUCAHUU pedepaTa Takke
Hay4yHbIE€ CTaThU W/uK MoHOTpaduu. Jlomyckaercs ucnonb3oBanue Internet-pecypcos, oHako, ux He
JOJKHO ObITH O60bIIe 30% OT BCeX HCTOUHUKOB.

CryneHT ciaet pedepat nmpenoaaBareiro He Mo3Hee, yeM 3a 1 MecsI A0 3a4eTa.

Kpurepuu ounenuBanus pedepara:

CryneHTy  BBICTAaBISIETCS ~ OILIGHKA  «3auTe€HO»  ecnu  pedepaT  COOTBETCTBYET
BBHIIIICTIEPEYUCTICHHBIM ~ TPEOOBaHUAM WM «HE3auTeHo» (ecnmu pedepar TpeOoBaHUSIM HE
COOTBETCTBYET).




6.2. OIIeHO‘leIe CpeacTBa U KPUTEPUHU OLCHUBAHUSA IJIAA l'IpOMe)KyTO‘lHOﬁ aTTeCTallun
HpOMC)KyTO‘IHaSI aTTeCTallMs 10 JUCHUININHE «DHU3HKa» B KaXKIOM CCMECTPE COCTOUT U3 3auéTa

MM 3K3aMCHa B COOTBCTCTBHU C y‘-Ie6HLIM IIJIaHOM.

S cemecmp
3auéT BO 5 cemecTpe BBICTABISETCS 110 UTOraM pabOThl B CEMECTpE:
Ilpumepvr mecma 0na 3auema

Ne 1. Eciim @, u @, — TaHreHIMalbHas U HOpMajbHas COCTaBJIAIONIAsA YCKOPEHHUS, TO COOTHOIIEHUSI

a_ =0, a, =0 cnpaBemBsI Jst:
1. paBHOMEPHOIO JABMKEHHUS IO OKPYKHOCTH
2. TPAMOJIMHEHHOr0 PABHOMEPHOIO JBUKCHHS
3. NPAMOJIMHEHHOrO PaBHOYCKOPEHHOTO JBMKECHHUS
4. pPaBHOMEPHOIO KPHBOJMHEHHOTO JBUKEHHS

Ne 2. Juck pamuyca R Bpamjaercs BOKpyr BepTHKAIbHOM oOcCH
PaBHOYCKOPEHHO [0 YacOBOH CTpejKke. YKaXuTe HalpaBieHUE BEKTOpa
YTJI0OBOTO YCKOPEHHUS

1

2

3

4
Ne 3. B xakoM M3 MNpEACTABICHHBIX HAa PHUCYHKAX CIIy4a€B CYMMapHbIi MOMEHT BCEX CHI,

MIPUJIOKEHHBIX K Tely, Oy/1eT MaKCUMaJIbHBIM:
1 2 3 4 5
12345

No 4, Teno maccolt 1 Kr pasronsiercst moj A€HCTBUEM MOCTOSIHHOM CHUJIBI U3 COCTOSIHUS TTOKOSI JI0
ckopoctu 4 m/c. [Tpu 3ToM cuia coBepiiaeT padoTy:

1. 8 JIx
2. 16 Ix
3. 2 x
4. 4 ]Ix
d’°x b dx Kk
No 5. VpaBHeHue NBWXKEHUS MPYKHMHHOTO MasTHHUKA 5 +—-—+—X=0 spasgercs
dtc m dt m

g depeHnaIbHbIM YPaBHEHUEM:
1. cBOOOJHBIX 3aTyXaroImUX KoieOaHu
2. cBOOOJHBIX HE3aTyXaloMIMX KoJeOaHHiH
3. BBIHYXJEHHBIX KOJICOaHUH.
Ne 6. JIns npo101bHOM BOJIHBI CLIPABEAJIUBO YTBEPKICHHUE:
1. dacTuubl cpesbl KOJaeOmoTes B HANPaBJIEHUH PaclipoOCTPaHEHHs BOJIHBI
2. BO3HHUKHOBEHHE BOJIHBI CBSI3aHO C JieopMalyeit ciBura
3. 4YacTuUIbl Cpelbl KOJIEOMIOTCS B HAIPaBIEHHSX, MEPHEHIUKYISAPHBIX HAIMPABICHHUIO
pacrpocTpaHeHHs BOJIHBI.
Kpurepuii BbIcTaB/J1eHUs 3a4eTa
O1eHKa «3aUTEHO» BBICTABISETCS €CJIU CTYACHT:
1. Tlocerwms Bce JEKIMOHHBIE 3aHATUS. B ciyyae mpomycka JEKIUH CTYJCHT J0JDKEH MoKa3aTh




MpenoAaBaTCIIFO KOHCIICKT JICKIIUH U OTBCTUTH Ha BOIIPOCEHI 10 TEMC JICKI[UH.

2. 3aKOHCHEKTUPOBAJ BOMPOCHI Kypca, BEIHOCHUMBIC Ha CaMOCTOSITEIIBHOE M3Y4EHUE, U MOMKET
OTBETHUTH Ha BOMPOCHI TI0 3aKOHCIICKTHPOBAHHOMY MaTepHaly.

3. Tlomy4mi OIEHKY «3a4TEHO» MO0 KOHTPOJIBHOU paboTe U UTOTOBOMY TECTY.

4. BuIMOTHWI U 3aIATHI 6 1a00paTOPHBIX padoT.

5. He umeer HCYIOBJICTBOPUTCIIbHBIX OLICHOK 3a NPAKTUYCCKUEC, JOMAIITHUC.

3a4yer BBICTABJSETCS CTY/AEHTY NPH BBINIOJHEHUH BceX MYHKTOB TpedoBaHmii.

Ok3ameH 6, 7 m 8 cemecTpax MPOBOAMTCSA MO OHMIIETaM, KOTOPHIE BKIIOYAIOT TEOPETUYECKUI
BOIIpOC M 3ajgady. B mpouecce sk3aMeHa IpenojaBaTellb JaeT CTYAEHTY INpaBO BbIOpaTh (Gopmy
OTBETA: a) CHayaja BBIIOJIHUTH IHMCBMEHHBIH OTBET M 3aT€M YCTHO OTBETUTh, 0)oTBe4aTh Oe€3
MpeBapUTENILHON MMChbMEHHOM MOATOTOBKH. [y pemenust 3a1a4u UMeeTCst BO3MOKHOCTh MOCTYITUTh
aHAJIOTUYHBIM 00pa30M: a) CHayajla MMCbMEHHO PEUIMTh M 3aT€M paccKa3aTh pEIICHUE 3aaadu, 0)
pemaTh 3agady 0Oe3 MOATOTOBKM HENOCPEICTBEHHO BO BpeMs OTBETa MO OWIJIETY, CONPOBOXKAAs
COOTBETCTBYIOIUMH 3aIHACIMHU.

B kadecTBe JAOMOJHUTEIHHBIX BOIPOCOB MCIOJIB3YIOTCS KOHTPOJBHBIE BOTIPOCH! W/WIIN 3a/1a4d
IUISL CAMOCTOSITENIBHOTO petieHus (cM. 1. 5, pazaen «IIpaktudeckue 3aHATHS).

6 cemecmp
Bompocs! Ui MOATOTOBKH K DK3aMEHY

1. Ilpenmer MounekynsapHOM (GU3MKK M TEPMOJWHAMUKU. ATrperarHble COCTOSHUSI BEIIECTBa.
OcHoBHBIE MeTOIBbl U3ydeHHus BenlecTBa. Dusnyeckue wmojenu. llpencraBieHve O TEMIOBOM
JBUKEHUH YaCTHIl U BHYTPEHHEH SHEPruu BEIIeCcTBa.

2. OcuoBuble yrBepxkacHuss MKT. OcHoOBHBIE MHKpomapameTpsl dacTuil.  IIporecc
B3aMMO/ICHCTBUS YaCTHI] PU TETJIOBOM JBM)KCHUU.

3. OCHOBHBIC 3aKOHBI TEIUIOBOTO JBWXKEHUs: OCHOBHOe ypaBHeHue MKT; Tteopema o
paBHOpacIpeieIeHMH BSHepruu. TemmepaTypa Kak Mepa BSHEpPrud, H3MepeHue TeMmIepaTypbl u
TEeMIIEpPaTypHBIE IIKAJIBI.

4. CratucTudecKkre pacrpeielieHnuss MOJIEKYN: pachpeneneHus MakcBeiuia U pacrpeieneHue
bonpumana.

5. OcHoBHbIE NOHATUS TepMoarHaMUKH. OO0IIee HaYaaI0 TePMOIMHAMUKY.

6. HyneBoe nauano TJ| (Tepmuyeckoe U KallOpUUECKOE YPaBHEHHS COCTOSHUS HICAIHLHOTO
rasa). 3akoH ABorajpo u 3akoH JlaJbToOHa KaK CIIeJICTBUS U3 ypaBHeHHS MenaeneeBa - KinaneiipoHa.

7. IlepBoe Hauano T/l um ero mpuMeHeHHE K HM30XOPHOMY; HM300apHOMY; HM30TEPMHUECKOMY;
annabaTHYecKoOMy MpolieccaMm.

8. Kpyrossie mporueccel. TemioBsie U X0n0uiibHbIe MamuHbl. Teopembl Kapho.

9. Bropoe nauano T/, ero craTuctuyeckas TpaKTOBKA U MPUMEHEHHUE (BBIUUCICHUE YHTPOTIMH B
Pa3HbIX U30IpOIeccax).

10. Tepmuueckoe ypaBHEHUS COCTOSIHUSI peallbHOTO Ta3a, wu3oTepMmbl Ban-nep-Baanbca u
Ouaproca. MeractabusbHble cocTosiHUS. Kanopuueckoe ypaBHEHHS COCTOSIHHUS PEalbHOTO Trasa,
paboTa CHII IPUTSHKEHUST MOJIEKYIT.

11. Ctpoenue xkuakocteir, OmwxkHuil mOpsAnoK. I[loBepxHOoCTHOE HaTsKeHHE. TeruioBbie
CBOMCTBa JKUAKOCTEW (WCHapeHWe U KHUIIEHHe, CMa4YuBaeMOCTh M KANMWULSIPHBIE SBIICHUS,
KpUCTAJUIM3alUs U 3aTBEP/ICBAHUE).

12. Crpoenue TBepAbIX Tel, aHW30TponMs. TuIbl CBA3ed dYacTHIl B KpUCTaJUIax. TemioBble
CBOMcTBa TBEPABIX TeN (IIaBJI€HUE, BOTOHKA, TEIIOMPOBOTHOCTD ).

13. dazoBble quarpaMmel, ypaBHeHue Knaneiipona — Knaysunyca. da3oBble nepexobl MepBoOro
pona (ucmapeHue U KOHJSHCAlUs, TUIaBJIeHHE W KpUCTAITN3allus, CyOIuMalrsa U BO3TOHKA), TPOHAs
Touka. Pa3zoBbIe IEPEXOIBI BTOPOTO poJa.

14. JIByxda3Hoe cCOCTOSIHME «Iap — JKHJAKOCTb». HachllIeHHbII M HEHACHIIEHHBIA map.
BnaxxHocTh U To4ka pocsl. KpuTHueckoe coCTOssHNE U KPUTUUECKUE TTapaMETPBI.

15. SIBnenust mepeHoca B raszax (qud@y3us; BI3KOCTb;, TEIUIONPOBOJHOCTH). 3aBUCUMOCTh
KodppuureHToB TP Py3uH, BI3KOCTU U TEIUIONPOBOJHOCTH OT MAKPOIIapaMETPOB COCTOSIHHUS.




3aauy Julsl MOATOTOBKH K 3K3aMEHY

1. JlaBneHue HEeKOTOPOro Tasa mpu Temmeparype 20°C pasro 9,910 I7a. TlnotHocTs rasa 8,210'
ke/m . OnpenenuTh, KaKo# 3TO ra3 (HalWTH MOJIIPHYIO Maccy).

2. OmpenenuTh BHYTPEHHIOIO SHEPrHI0 JBYXaTOMHOTO Ta3a, HaXOAAILIETOCsS B COCY[e
€MKOCTbIO 2 TIpU JaBICHUU 1,5105 11a.

3. OmnpenenuTh KOHIEHTPALIMIO MOJICKYJ B OasioHE 00BEMOM 5 JI, B KOTOPOM COACPIKHUTCS
Kucaopoa Maccoi 20 T.

4. Ta3 cxar msorepmudeckn ot obsema 8*107° ITa o o6wvema 6*10° M3, npu sTom nasnenne
rasa Bo3pocio Ha 4%10° ITa. KakuM GBLIO IIepBOHAYAIBHOE JAB/ICHAE Ta3a?

5. CkoabKO MOJIEKYI ra3a npu HOpMaJIbHBIX YCIOBHSIX COJIEPKUTCS B Kosibe oObemom 0.5 n1?

6. OmnpenenuTs YUCIO MOJB Ta3a, COACPHKAIETOCS B COCYE 00hEMOM 5%10% o> MIpU AaBJICHUHN
6*10° ITa, eciu CpexHssi KHHETHYCCKAs SHEPHS MOCTYIATEIBHOTO IBHKCHHS MOJIEKY) Ta3a paBHA
6.79%10% JIx.

7. Kucnopon maccoit 200 2 oxmaxmatorT npu mnoctossHHoM gasiernn ot 400 mo 300 K.
Omnpenenure: KOJIMYECTBO TEIUIOTHI, BBIIEIIEHHOE ra30oM; W3MEHEHHE BHYTPEHHEH JHEpPruu; padoTy
CKaTHs rasa.

8. Bomopon 3anmmaer o6bem 10 M npu nasiaeHuu 0.1 MIla. Ero Harpenu npu nocTossHHOM
ooveme 10 gaienust 0.3 MIla. OmnpenenuTs HM3MEHEHHE BHYTPEHHEH SHepruu rasa, padory,
COBEPUICHHYIO I'a30M U TEIUIOTY, COOOIIEHHYIO Ta3y.

9. OjmuH MOJB KHCIOpOJa, HaXOAWBIIErocs mpu Temmeparype 290 K, agnabatudecku cxainm
TaK, 4TO €ro JaBjieHrne Bo3pocio B 10 pa3. Haiitu TemMmepatypy ra3a mocie cxatusi ¥ paboTy, KOTopas
OblJIa COBEPIIICHA TA30M.

10. T'a3, coBepmaromuii nuka Kapro, otnan xojommnpHUKY Terioty 14 k/bx. Omnpenenutsb
TeMIlepaTypy HarpeBartess, eciau Temieparypa xonoamibHuka 280 K, a pabora rasa 3a 1uki paBHa 6
KJIX.

11. Kucnopon npu HensmenHom nasieHuu 80 klla marpeBaercsa. Ero oobem yBennumBaercs ¢ 1
M 10 3 M OnpenenuTh U3MEHEHHE BHYTPEHHEH SHEpPTHM rasza, paboTy, COBEPIICHHYIO Ta3oM H
TEIUIOTY, COOOIIEHHYIO Ta3y.

12. T'a3 coepmaet nuki Kaprao. TemmepaTypa TemIooTAaTYUKa B TPH pasa BBIIIEC TEMITEPATYPHI
TeronprueMHuka. Termtootaaruuk nepenan razy 41.9 k/x Ternotel. Kakyro paboTty coBepimi ras?

13. B muwimmHApe MO MOPUIHEM HAXOIUTCS a30T, uMmeromuid Maccy 0.6 Kr ¥ 3aHUMAIOIIUNA
o6bem 1.2 M° npu Temmepatype 560 K. B pesynbrate HarpeBaHus ra3 paclIMpuiIcs U 3aHs1 00beMm 4.2
M, TpHYEeM TEMIepaTypa OCTamach Hem3MeHHOW. HaiiTH M3MeHeHHe BHYTpEHHEil SHepruu rasa,
paboTy, COBEpUICHHYIO I'a30M U TEIUIOTY, COOOIIEHHYIO ra3y.

14. B nu3enbHOM JBHUraTtesie BHYTPEHHETO CrOpaHMs 3aCOCAHHBIM aTMOC(EpHBI BO3IyX B
obbeme 1%102 M noaBepraerca 12-tu kpatHomy cxatuto. [Ipenmosaras mporecc cokaTus
anuabaTHBIM, ONPEICIUTh KOHEYHOE JaBlICHHE, KOHEUHYIO TEeMIEpaTrypy U paboTy, COBEPIICHHYIO
ra3oM IpHU CKaTUU.

15. TIpu uzoTepMuyeckoM paciiupeHuu a3oTta npu Temmnepatrype 280 K o6beM ero yBenuuuics
B 2 pa3a. OnpenenuTh COBEPIICHHYIO Fa30M MPHU PaCHIMPEHUU padoTy, U3MEHEHHE BHYTPEHHEH
SHEPrUM U KOJUYECTBO TEIJIOTHI, MOyYEHHOE ra30M.

16. OmnpenenuTh CPEIHIO0 KHHETUYECKYIO SHEPTUIO MOJIEKYIbI BOISHOIO Mapa MpH
temneparype 500 K.

17. CpaBHUTH PaGOTHI PACIINPEHHS Ta3a MPH H30TEPMIUECKOM H3MeHEeH!HH 00beMa ot 1 4’ 710 2

M uor?2 MsllO 413

O0pazen Ouera
JK3aMeHAlMOHHBIH Oniter Ne 1
1. OcHOBHBIE 3aKOHBI TEIUIOBOrO JBIKeHUs (ocHOBHoe ypaBHeHue MKT; Tteopema o
paBHOpacIpeielIeHU SHePruK; TeMIlepaTypa Kak Mepa SHEpTriH)
2. Kucnopon maccoit 200 e oxnaxpaioT npu mnocrossHHoMm nasineHun ot 400 mo 300 K.
Omnpenenure: KOJIMYECTBO TEIUIOTHI, BBIJICICHHOE T'a30M; U3MEHEHHE BHYTPEHHEW >HEPruu;
paboTy cxarus rasa.




[ cemecmp
Bomnpocsl U1 IOATOTOBKHU K DK3aMEHY

1. Dnektpuueckoe mojie B Bakyyme. (MICTOYHHMKM DIEKTPOCTATHYECKOTO TMoJisi. Bekrop
HanpsLKEHHOCTH M JIMHUK HanpsbkEHHOCTU. Pacuér Hanpsxénnoctu DI Toueunoro 3apsana. [Ipunuun
CYIEPIIO3UINY IS PEe3YAbTUPYIOIIEH HanpsikeHHOCTH. DI Iumosns u cucTemsbl IBYX OJHOMMEHHBIX
3apsnoB. [lorennuan. [TpuHuun cynepno3unuu Ajas CyMMapHOTO NOTEHLMaa. DKBUIIOTEHIIMAIbHbIE
noBepxHoctu DI ToueyHoTo 3apsiia, U0, CUCTEMbI IBYX OJTHOMMEHHBIX 3aps/I0B.)

2. Dnektpuueckoe mosie B BemiectBe. (Bektop wmHaykumum DIl u ero CBsA3b ¢ BEKTOPOM
HanpspkéHHocTu. [loTtox Bekropa wunmyknuum OII. Teopema Octporpaackoro — I'aycca s
anekTpocraruyeckoro noiiss. Pacu€r nHanpskxénHoctu OIl  3apskeHHBIX cdepbl, I1apa, HUTH,
UWIMHIAPA, IJIOCKOCTH, JBYX PAa3sHOMMEHHBIX IUIOCKOCTEH.DJIEKTPUUECKOEe TMOJ€ MpU HaIUYUU
MPOBOHUKOB. DJeKTpocTaTHyecKas 3amuTa. CerHeTONeKTPUKH)

3. JleiicTBHE AMEKTPUUIECKOTO OIS Ha 3apssl. (CBsa3b padoTsl D1 11 mepemenieHus mpoOHOTO
3apsana ¢ ero Hanpspk€HHOCThIO Ol CBsize pabotsl DIl ¢ pa3sHOCTHIO MOTEHIMAIOB, Pa3HOCTh
noteHuuanoB DIl 3apsokeHHBIX cdepbl, mapa, HUTH, IIMHAPA, IUIOCKOCTH, JIBYX Pa3HOMMEHHBIX
miockocTeil. PaboTa a51eKTpocTaTnyeckoro MoJjs Mo 3aMKHYTOMY KOHTYpPY, OTEHIIMAIbHBIN XapaKkTep
OIl, Teopema o nupkymsuu. Csasb padotel DI ¢ sHeprueit B3auMoaecTBYS 3apsiioB, pacyEéT paboTh
U mnoTeHuanbHOM »sHeprun OIl, CO31aHHOTO TOYEYHBIM HCTOYHUKOM. OHEprus M oOBEMHas
IJIOTHOCTH SHEPTUH JIEKTPUUECKOTO TOJIs).

4. TloctosiHHBINA 2nekTpuueckuii Tok. (TOk NPOBOIMMOCTH, IUIOTHOCTh TOKa, €€ CBS3b C
HOCHUTENISIMU 3apsia, JUHUS TOKa, cujia Toka. VICTOYHHMKM TOKa, CTOPOHHHME CHUJIBI M HMX pabora,
ANIEKTPOABIKYIIAs cuiia. 3akoH Oma B MHTErpaibHOU (opMe Al OJJTHOPOJHOTO M HEOJHOPOJHOTO
ydacTKoB Ienu. 3akoH Oma uis 3aMKHYTOM LENH, BOJIbT-aMIepHas XapaKTepHUCTHKa 3aMKHYTOM
Hepa3BeTBIEHHONW 1nenu. [lpaBuna Kupxroga. DaeKkTpocOnpOTHBIEHHE M 3IEKTPONPOBOIUMOCTH
pe3ucTopa, 3aBUCUMOCTh OT (POPMBI, pa3MepPOB, MPUPOIBI U TEMIIEPATYPhl PE3UCTOPA.)

5. Pabota u MOMHOCTB 3MEKTpUYEecKOoTo ToKa. (PaboTa M MOIIHOCTH TOKAa pa3HBIX Y4acCTKOB
LENHA MOCTOSIHHOrO 3JyiekTpuueckoro Toka. KIIJ[ mcroyHmka TOka, €ro 3aBUCUMOCTh OT TOKa H
ANEKTPOCOMPOTUBIICHUS. )

6. DnexkTpuyeckuii TOK B pa3HbIX cpeaax. (Kmaccuueckas anekTpoHHas TEOpUsT METALIOB U €€
TpynHOCTH. KOHTakTHasi pa3HOCTh MOTEHIUAIOB. DJIEKTPUUYECKUN TOK B 3JIEKTPOJIUTAX, SIEKTPOJIN3,
3akoHbl Dapanes, NOJABMKHOCTh MOHOB B AJIEKTPOJUTAX. DJIEKTPUUECKUI TOK B Ta3ax, MOHHU3AIMs,
pexomOuHanus. ['a30BbIi pa3ps U €ro TUIIBL.)

7. MaruutHoe noJje B Bakyyme. (MaruutHoe moJjie u ero uctounuku. MII anemenTa Toka, 3aK0H
buo — Caapa — Jlamutaca, MOTyab U HallpaBJ€HUE BEKTOPAa MarHUTHOM MHIAYKIUH, IMHUNA MarHUTHON
UHAYKIMK, BuxpeBod xapakrtep MII. MII aBwxymerocs 3apsaa. [IpuHiun cynepno3uuuu ajis
pesyabtupyromedn uHaykuuu MII npoBognuka ¢ TokoMm. MII mpsmoro Toka HW  KpyroBoro
toka.Teopema Octporpanckoro — ["aycca).

8. MaruutHoe mose B BemiectBe. (HaMarHuumBaHWe MarHeTHKOB, MHKPOTOKH. BekTop
Hanpspk€éHHoctr MII, Teopema o mupkynsauuu HanpspkéHHocth MIT u e€ npumenenue. MarnurtHas
BOCIIPUMMYHUBOCTh W TMPOHHUIIAEMOCTb. [loHATHE O CllabbIX MarHeTHKax: JAuWa- W IMapa-MarHeTUKax.
CunbHble MarHeTuku: GeppoMarHeTuku, aHTudeppoMarHeTuku, GeppuThl. MarHUTHBIN TUCTEpPE3NC.
YcnoBus Ha TpaHUIle pa3/elia MarHeTUKOB. )

9. JlelficTBHEe MarHUTHOTO TOJI HA TOKU U 3apsabl. (3akoH Amiepa u aelictsue MII Ha snemeHT
TOKa, HAa OJHOPOJHBIN IPOBOJHUK C TOKOM, cwia Ammnepa. BzanMozeilicTBue napajuienbHbIX TOKOB
OJIHOTO ¥ BCTPEYHOT0 HampaBieHUH. MarHuTHbIN MoToK U pabota MII o nepemMerieHnto NpoBOJHUKA
¢ TokoM. KoHTyp ¢ TOKOM, €ro MarHMTHbIII MOMEHT, JelcTBHe Ha Hero MII, Bpamaroomuii MOMEHT.
Hevicteue MIT Ha nBmkymuiics 3apsia, cuna Jlopenua.)

10. DrexTpOMarHUTHAs MHAYKIMS U 3JICKTPOMAarHUTHOE Tose. (DJIeKTpoMarHuTHas HHIYKITHS,
3akoH Papanes, npaswino Jlenna. I'enepupoBanue mnepemeHHoro toka. CaMOMHIYKIUS, B3aWMHAas
UHAYKIMS. BuxpeBoe anekTpudeckoe mose, TOK CMelleHus. Y paBHeHHs MakcBeia 1 UX pU3N4ecKuit
CMBICT. MarepuaibHbIe YPAaBHEHUS. )

11. DnekTpoMarHUTHBIE KoJeOaHusl. (KoneGartenbHbIi KOHTYp u CBOOOTHBIC
AJIEKTPOMArHUTHBIE KosiebaHus. 3aryxaromue kojeOanus: auddepeHunanbHoe ypaBHEHUE, 3aKOH




KoJie0aHui 3apsia, ero aMIuIuTyaa, Ko3(pduuueHT 3aTyxaHus, 4acToTa, NepuoJl, JEKPEMEHT, BpeMs
penakcanuu, 100poTHOCTh. ['apMoHnUeckue KoiaeOaHus Kak MpeieNbHbIA ciydail ci1abo3aTyXaronmx:
KonebaHus 3apsijia, CHJIBI TOKa W Pa3HOCTH MOTEHIMAJIOB HAa Yy4YacTKaxX WHJCaJbHOIO KOHTYpa,
peoOpa30BaHKE AIEKTPUICCKONM SHEPTHH B MATHUTHYIO)

12. DnextpomarHuTHele BoNHBI(BonHOBOM mponecc. BonHOBBIE ypaBHEHHS W ypaBHEHUS
IUIOCKOM DJIeKTpOMarHUTHOW BoJHBL. [lomepeunocts kosiebanuit Hampspkéaaoctun Ol m MII,
CKOPOCTb, YaCTOTa, MEPUOJ, UTMHA BOJIHBI U BOJIHOBOE 4Kciio DMB. Dueprus, o0bEMHas MIOTHOCTh
SHEPTruM, TMOTOK DSHEPTrHH, IUIOTHOCTh TOTOKAa OSHEPruuM U HUHTeHCMBHOCTHL OMB. Ilkana
3JIEKTPOMArHUTHBIX BOJIH. )

3aJ1auy Juisl IOATOTOBKH K DK3aMEHY

1. /IBa 01MHAKOBBIX METAUIMYECKUX IIApUKA 3apsHKEHBI Tak, 4TO 3apsij OJHOTO M3 HUX B 5 pa3s
6onpme apyroro. [llapuku mpuBeny B CONPUKOCHOBEHHE U Pa3ABHHYJIM Ha MpeXHee paccTosHue. Bo
CKOJIBKO pa3 M3MEHWJIACh CHJIa B3aUMOJICHCTBUS, €CIHM IIapUKU OBLIN 3apsUKEHbl OJJTHOUMEHHO? eCu
[IAPUKHA UMEJTU TTPOTHUBOIIOJIOKHBIE 110 3HAKY 3apsiIbl?

2. Toueunsie 3apsapt 20 107° Kt 1 —10-107° Kot Haxosires B BAKYYM€ Ha PAaCCTOSIHUU 5CM Jpyr
oT apyra. HaliTu HanpspkeHHOCTh 3JIEKTPOCTATHUECKOTO MOJIsl B TOUKE, yJaJIEHHON Ha 3¢M OT IIEpBOTo
1 Ha 4cM oT BToporo 3apsiaa. CaenaTh 4epTex.

3. 3apsapl q,=4-10°Kn u g, =9-10°Kn pacmojaraiorcst Ha paccrosiaud 1m. I'ie cienyer

PacIookKUTh 3apsn §, 4ToOkl cucTeMa Oblia B paBHOBecuu? Kakopa Benuunna 3apsana @, ?

4. JIBa OJAMHAKOBO 3apsDKEHHBIX IIApHKa MOJBELIEHBI B OJHOW TOYKE Ha HUTAX OJMHAKOBOM
JuiHbL. [Ipy 3TOM HUTH pazonutnck Ha yroa ¢ . lllapukn norpyxator B macio. Kakosa mimotHocts O

Maclia, €CII YroJI pacXOKICHUS HUTEH MPH MOTPYKEHUH B Macyio octaérest Hem3MeHHbIM? [I1oTHOCTD
Marepuasa MapukoB p, =7,5-10° KI/M>, IMDTIeKTprYecKast POHHIAEMOCTh Maca & =2,2.

5. Toueunbie 3apsbl Q =30mKkKn v Q, = —-20MkKy1 HaxXOJITCS HA PACCTOSHUM d=20cm

apyr ot apyra. OmnpeneianTh HANPSHKEHHOCTh 3JIEKTPHUECKOro Mot E B Touke, ydaaeHHOH OT
nepBoro 3apsaa Ha 'y = 30 ¢cM, a oT BTOporo Ha I, = 15 cM.

6. HaifTu HanmpspKeHHOCTh JJIEKTPUYECKOTO TOJIsI B TOYKE, JEKalled MOCEpeIuHe MEXIy
TOYEYHBIMU 3apsAJiaMu g, = 8-70°Kn ¥ q, = —6 - 10 Ki7 . Pacctostnue Mexy 3apsaamu = 0,1 m.

7. B BepmmHax kBajgpara co cTopoHou 0,2 M. IOMEIIEHBI 3apsiIbl q9,=9,=—q,=—q, =107 Kn

HaiiTu HanpsokeHHOCTH B LIEHTPE KBaJIpara.
8. B mJI0CKOM TOPH30HTAJIBFHO PACIOJIOXKEHHOM KOHJEHCATOpe 3apsDKeHHas Kareidbka PTYTH

HaxOoJIUTCS B :PaBHOBeCI/H/I npu E = 600 B/em. 3apsin karwmn 107 Ko Haiiti paguyc Kamm, ecian p =
13,6°10° kr/nm”.

. 6
9. DneKTpOH, UMEIOIINI TOPU3OHTAIIBHYIO CKOPOCTh V) = 10° m / c.Bueraer B snexrpuueckoe

HOJIc TOPU3OHTAILHONW IUIACTMHBI C H3BECTHBIM 3HadeHneM ¢ . Jmna mmactusl | = 20Cu.
Hacko1bKo OTKJIOHUTCS 37IEKTPOH OT BEPTUKATIH?
s M
10. Dnekrpon co ckopocteio 0 =1,83-10° — BieTen B 0AHOPOJHOE IEKTPUYECKOE IMOJIE B
C

HaIpPaBJICHUHU, MPOTUBOIOJIOKHOM HANPsHKEHHOCTH most. Kakyro pa3HOCTh MOTEHIMAJIOB JOJDKCH
IPOITH DNEKTPOH, 4ToOBI 001aaTh sHeprueit E =13.6587?

11. TIpu R1 =5 Owm cuna toka |1 = 2 A, mpu R, = 3 Om cuna toka B nienu |, = 3 A. Haiitu Tox
KOPOTKOTO 3aMbIKaHUS.

12. Toxk | B mpoBoaHMKE MeHsETCs cO BpeMeHeM t no ypaBHeHuto 1=4+2t, rne | - B amnepax u t
- B ceKyHJaxX. Kakoe Komu4ecTBO 3NeKTpHUUecTBa (| MPOXOIUT Yepe3 MOMepeyHOe CeYeHHE MPOBOTHIKA
3a Bpems ot =2 ¢ g0 t,=6 ¢ ? Ilpu kakom mocTosiHHOM Toke |, wepes momepedHoe cedeHue
MIPOBOJIHHKA 32 TO K€ BpeMs MIPOXOIUT TAKOE K€ KOJIHMUECTBO dJIEKTpUIecTBa?

13. KonebarenbHbIi KOHTYp, COCTOSIIINI U3 TUIOCKOTO KOHAGHCATOpa C mioimaasio miactud 100

CM2H KaTylIku HMHAYKTHBHOCTBIO 1 MKFH, B036Y)K,£[aeT QJICKTPOMAIrHUTHBIC BOJIHLL JIIMHOM 10 m.
OHpe,Z[eJ]I/ITL pacCTosIHUEC MCKAY INIACTUHAMU KOHIACHCATOPA.



14. AxxymynsaTop, ¢ BHyTpeHHUM conpoTuBieHueM =0,08 Om npu Toxke 4 A 0OTHAaeT BO
BHEIIHIOK IeNb MOIIHOCTh § BT. Kakylo MOIIHOCTH OTIAeT akKKyMyJIATOP BO BHEIIHIOK LENb NP
TOke 6 A?

15. IIpoBoanuk amuHOM 40 cm, IO KOTOPOMY TeueT TOK (),8 A, pacmooKeH MepHueHAUKYISIPHO
JUHUAM UHIYKIUU OJAHOPOJHOIO MarHUTHOro nojsi. OnpeaenuTs HHAYKLIUIO MOJIs, €CIIU CO CTOPOHBI
I10JIs1 Ha IIPOBOJIHUK JielcTBYeT cuia /,6 H.

Oobpaszen Ouiera
JK3aMeHalMOHHBbIH Ouiter Ne 1

1. Onekrpuueckoe mnone B Bakyyme. (Mcrounuku snexkTpocraTudyeckoro mojis. Bekrop
HanpspKEHHOCTH M JIMHUK HanpsbkEHHOCTU. Pacuér HanpsxénHoctu D11 Toueunoro 3apsana. [Ipunuun
CYNEPIO3UIUH s PEe3yIbTUPYIOIeH HanpskeHHOoCcTU. DIl qumnosns u cuctemsl JBYX OJHOMMEHHBIX
3apsnoB. [lorennuan. [IpuHuun cynepno3unuu A CyMMapHOTO NOTEHLMaIa. DKBUIIOTEHIMAIbHbIC
noBepxHocTu D11 ToueyHoro 3apsaa, JUMOJsS, CUCTEMBI IBYX OJJTHOMMEHHBIX 3aps0B.)

2. KoneGarenpHBIN KOHTYp, COCTOSIIMNA M3 TUIOCKOTO KOHAEHcATopa ¢ Turomazpio miactua 100
cvM’¥M KATYIIKHM MHIYKTHBHOCTBIO [ mkIH, BO3GYXKIaeT dIEKTPOMATHHTHBIC BOIHBI JUTHHON 10 M.
Onpenenuth paccTOSHUE MEXKY IUIACTUHAMU KOHJIEHCATOpa.

8 cemecmp
Bompocsl k DK3aMeHny

1. Unrepdepenuus cera. (IIpunnun I'tolirenca. [lonsitue o korepeHTHOCTH. MeETO b1
MOJTyYEHUST KOTePEHTHBIX BOJH B onTHKe. CXeMa SIBJICHUS BY/Ty4eBOM MHTEeppepeHIInn. BeIBo
YCIIOBUW HAOIOJCHHSI MAKCUMYMOB U MUHIUMYMOB HHTepdepeHnnn. MaTepdepeHus B TOHKUX
TUIEHKAX, TUTACTHHKAX W KIUHBsIX. Kombiia HetoToHa).

2. Mudpaxuus (Ipuamwn [oiirenca-@penens. Metoz 300 @penens. Crimpainb
Openens. udpakmaus Openens u @paynrodepa. JAudpaknumonnas pemerka.

3. IMonspuzanus ceeta. ([loHsATHE O €CTECTBEHHOM M MOJISIPU30BAHHOM CBeTe. 3aKoH Maittoca.
CriocoObl MoJIIpU3aliy CBETA U CYLTHOCTh Ka)KJ0TO U3 HUX. AHAIU3 NOJSPU30BAHHOTO CBETA.)

4. BzaumoseiicTBre cBeTa ¢ BeniecTBoM (/{ucrepcusi. OCHOBBI JIEKTPOHHOM TEOPUHU
mucnepcun. [lornomenre u paccessHue cBera.)

5. 3akonsl reoMmerpudeckoit ontuku (IIpuanmun depma. BeiBo 3aKOHOB T€OMETPUUYECKON
ontukd. [Ipenomienue cBeTa pa3nuYHbIMU OBepXHOCTSIMU. [Ipu3Ma, 3epkaia U TOHKHUE JTMH3BL
BriBog popmyiibl cepryeckoil TOBEpXHOCTH U (POPMYIIBI TOHKOM JIMH3BI HA OCHOBE MPUHIUIA
®depma. OnTuveckue mpruoOPHI. )

6. ®orometpus (CBeTOBbIC BETUYMUHBI U SAUHUIIBI UX U3MEPEHUS. 3aKOHBI OCBeIEHHOCTH. [ a3
Kak (hOTOMETPHYECKHUI TpuOop).

7. OcHoBbl kBaHTOBOM onTukH. (TemnoBoe uznyuenune. ®ororddekr, 3pdext Komnrona u
naBiieHue cBera. KopmycKymsipHO-BOJIHOBOM JTyaln3M CBETa).

3aiauu Juis MOATOTOBKH K 9K3aMeHy

1. Ha MbUIBHYIO IJICHKY C MTOKa3areneM npenomiieHus 1,33 neprneHauKyaspHO magaeT KpacHbIN
CBET ANUHOU BOJHBI (), 6mxm. OTpakeHHBIN CBET B pe3ysbTaTe MHTEPPEpEeHIIUN UMEET HauOOIbIIYIO
SApKOCTh. ONpeneuTh HAMMEHBIITYI0 BO3MOKHYIO TOJIIHMHY ILICHKH.

2. NMudpakumnonnas pemerka umeer 100 mTpuxoB Ha / cum. Ha pemeTtky HOpManbHO Majaer
KpacHBIN cBeT JUTMHON BOHBI 600 um. HaliTu yroiu, moa KOTOPHIM BUACH TU(PAKIIMOHHBII MAaKCUMyM
BTOPOTO TIOPSKA.

3. Ha rpaHp kpucramia HHUKeNs TaJaeT TMapajule]bHbId IMy4OK pPEHTT€HOBCKUX JIyueH.
JnppakIIMOHHBIN MaKCUMYM TIEPBOTO MOPSIKa HAOMI0JaeTCs P yIiie cKolbxkeHus 60°. OnpeaenuThb
JUIMHY BOJHBI PEHTIC€HOBCKOTO H3IYYEHHUs, €CIIM pPACCTOSHHE MEXAYy aTOMHBIMU TUIOCKOCTSAMU
Kpuctajia paBHo 0,2 Hm.

4. TommuHa MIacTHHKH mojsipouna paBHa (,05 mm. NHTEHCUBHOCTH CBETa MPHU MPOXOKICHHUH
cBeta yepe3 mouispousi ymenblmaercs Ha 40 %. OmnpenenuTh Kod(h(OUIMEHT MOTIONMIEHUS CBETa
MOJIIPOUIOM.

5. VIHTEHCHBHOCTB CBETa, MPOLIEIIEro Yepe3 Mojsipu3aTop, a 3aTeM uepe3 aHalIu3aTop, B 8 pas
MEHBIIIE HHTEHCUBHOCTH CBETa, MaJaloIIero Ha nojuspusarop. OnpeaenuTh yroia MeKIy ONTHIECKUMU




OCSIMHU TIOJISIPOMJIOB, TIpeHeOperast MOTJIOIICHUEM CBETa B HUX.

6. Onpenenuth JUIMHY BOJIHBL, HAa KOTOPYIO TPHUXOJUTCS MAKCUMyM SHEPrHH B CIEKTpPE
u3NydeHus: Oenoi 3Be3zpl, ecnm Temreparypa ee armochepst /5000 K. B xakoit 4acTu mikambl
QJICKTPOMArHUTHBIX BOJIH HAXOJUTCA 3TO I/I3Hy‘-ICHI/Ie?

7. Onpenenuth MakCUMAJIBHYIO CKOPOCTH BbUIETa (POTODIEKTPOHOB M3 Kaius, paboTa BBIXOAA
3JIEKTPOHOB KOTOPOTO paBHA 2,26 5B, Ipu OCBEIICHUH €T0 YAbTPA(PHOJIETOBBIM U3TYyYEHUEM C JITHHON
BosHbl 200 my. Macca snextpona 9,110 ke.

8. Kpacnas rpanuna doroadpdexra paBHa 620 wm. OnpenenuTh KUHETHYECKYIO DSHEPTHIO
(OTORIIEKTPOHOB, €CJIH Ha IE3Uil MMAAI0T JIyYH C JUTMHOW BOHBI 200 HMm.

9. Temneparypa Bepxuux cioeB Comnma paBra 5700 K. KakoBa mwHA BOJHBI Am, KOTOPOU
COOTBCTCTBYCT MaKCuUMaJIbHasA CIICKTpaJIbHad IINIOTHOCTH BHCPFCTI/I‘ICCKOﬁ CBCTUMOCTHU
(M. 1)max Comaria. Haiit maccy, tepsiemyio COJHIIEM €XKECEKYHIHO 3a cueT u3nydeHus. OIEeHUThH
BpewMsi, 3a KoTopoe macca CotHila ymeHbuTes Ha 1%.

O6pazen 6uiera
IK3aMeHANMOHHBIN OmJteT Ne 1

1. Unurepdepenuus ceera. (IIpunuun [toiirenca. [lonstue o korepeHTHOCTH. MeTo1bI
MOJIy4€HUsI KOTePEHTHBIX BOJH B onTuke. CxeMa siBlieHus ABY/Iy4eBoi unrepdepeHunu. Boison
yCIIOBUN HAOIIOAEHHSI MAKCUMYMOB U MUHUMYMOB MHTepdepeHunu. aTepdepennys B TOHKUX
MIEHKAX, TUIACTUHKAX U KIHHBAX. Kosbiia HetoToHA).

2. Temmepatypa Bepxuux cioeB Connma paBra 5700 K. KakoBa jymmHa BOJHBI Am, KOTOPOU
COOTBETCTBYCT MaKCUMaAJIbHAs CIICKTpajlbHasd IIJIOTHOCTb BHepFCTI/IquKOﬁ CBCTUMOCTHU (Mx,
T)max Comaia. Haiiti maccy, Tepsiemyio COJTHIIEM €KECEKYHIHO 3a cueT uaaydeHus. OUeHUTh Bpems,
3a koTopoe macca CoJiHita ymeHbIuTcs Ha 1%.

Kpumepuu oyenusanusa skzamena

[TonoxuTenpHyI0 OLIEHKY HAa SK3aMEHE MOJIy4aeT CTYAEHT, BBIIIOJHUBIIWNA U 3aIMTUBIINN BCE
n1abopaTOpHBIC U KOHTPOJbHBIE PAOOTHI.

Ha sk3zamene (6,7,8 cemecmpol) OlICHKA «OTJIMYHO)» BBICTABIISCTCS CTYJACHTY, KOTOPBIN: 3HAET
MPOrpaMMHBIN MaTepuai B MOJHOM 00beMe, MCUEpIIbIBAIOIE, PAMOTHO M JIOTHYECKH CTPOHHO €ro
u3Naraer, 4YeTko (opMylHMpyeT OCHOBHBIE TOHSTHUS, MPUBOJUT COOTBETCTBYIOLIHWE IPUMEDPHI,
YBEPEHHO BIAJCET METOJO0JIOTHEH Kypca, CBOOOJHO OPHEHTHUPYETCS B €ro BHYTPEHHEU CTPYKTYpe,
YEeTKO BBISBIISIET MEXKIIPEJAMETHBIE CBSI3U C JIPYTMMU Y4EOHBIMHU JUCUUIUIMHAMH, YMEET MPUMEHSThH
TEOPETUYECKUE 3HAHUS K PEHICHUI0 MPAaKTHUYECKUX 3a]ay; BIJIAJIEET COBPEMEHHBIMU METOJaMU
UCCIIEIOBAHUS, CHOCOOCH K CaMOCTOSITEIbHOMY IOMOJHEHHUIO M OOHOBJICHUIO 3HAHWM, MOHUMAET
MIPUKJIAIHYIO HAMIPaBICHHOCTh Kypca (GU3HKH.

«XOpouIo» 3HAaeT MPOrpaMMHBIM MaTepuan, TPaMOTHO W IO CYIIECTBY HU3Jaraer ero 0e3
CYIIECTBEHHBIX OIIMOOK, TMPaBUIBHO MPUMEHSET TEOPETUUYECKUE TIOJIOKEHUS TPU PElICHUN
KOHKPETHBIX 3a/1a4y, ¢ HEOOJBIIMMU MOTPEIIHOCTAMH MPUBOIUT (OPMYITHPOBKHU ONpeAeNeHUl, He
JIOTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH MpH BBHIOOpPE U OOOCHOBAHHOCTU METOJOB PEIICHUS 3a/1ad;
BIIaZICET METOAOJOTHEeH (U3UKKM M METOJaMU HCCIIEIOBAHUS, YCTAaHABIMBACT BHYTPEHHUE U
MEXKIIPEMETHBIE CBSI3U, YMEET YBS3bIBaTh TEOPHUIO C MPAKTHKOM; MO XOAY H3JIO0KEHHS JOIYCKAET
HEOOJBIINE HETOYHOCTH, HE HCKaKAIOIIUE COJICPIKAHHS OTBETA.

«yAOBJIETBOPUTEJbHO» BBICTABJISETCA CTYACHTY, KOTOpPBIII HE COBCEM TBEpPAO BIAACET
MPOrpaMMHBIM MaTEpPUAJIOM, 3HAET OCHOBHBIE TEOPETHUUYECKUE TOJIOKEHUSI M3y4yaeMoro Kypca,
o0nasaeT MOCTAaTOYHBIMU JJIsl TMPOJOJDKEHUS OOy4YeHHs U MpeacTosledl npodeccuoHanbHON
NeSITeNbHOCTH, 3HAHUSAMU. BBHIMONTHSET TeKyliue 3aJaHusi, YCTaHaBJIHUBaeMble TpaduKoOM y4eOHOTO
npouecca. IIpu oTBerax nomyckaeT MalOCYHIECTBEHHbIE MOTPEIIHOCTH, HCKAaXKEHUS JIOTMYECKOM
MOCJIE0BATENIbHOCTH TPU  M3J0KEHWHU Marepuana, HETOYHYI AapryMEHTAlMI0 TEOPETHUYECKUX
MOJIOKEHUN Kypca, UCTIBITHIBAET 3aTPYIHEHUS MPU PEIICHUH 3a/a4.

«HEyJT0BJIETBOPUTEIBHO»: HMMEET CEphe3Hble MpoOensl B 3HAHUHM Y4eOHOrOo MaTepuana,
JOMYCKaeT TMPUHINMNHAIBHBIE OMIMOKKM TPH  BBIMIOJHEHUH TPEIYCMOTPEHHBIX IPOrpaMMoit
KOHTPOJIBHBIX 3aJaHUil. YPOBEHb 3HAHUW HENOCTAaTOYEeH /Ui JaibHeimieid y4deObl u Oymymiei
npodeccuoHaANBHOM IS TENBHOCTH.



7. IlepeyeHb OCHOBHOI 1 I0NIOJHUTEJIBbHOM y4eOHOH JIUTEepaTyphl

7.1. OcHOBHas JquTepaTypa
S cemecmp

1. Aiizennon, A. E. ®usuka : yaeOHUK 1 pakTHKyM 1715 By30B / A. E. Alizennon. — Mockaa :
WznarensctBo FOpaiit, 2020. — 335 ¢. — (Bsicmiee obpazosanue). — ISBN 978-5-534-00487-8. —
Tekcr : anexrponnsiii / DBC Fpaiit [caitr]. — URL.: https://urait.ru/bcode/450504

2. boumapes, b.B. Kypc o6meii ¢u3ukn B 3 kH. Kaura 1: mexanuka : y4eOHUK st
OakanaBpoB / b. B. bounapes, H. I1. Kanamuukos, I'. I'. Cniupun. — Mocksa : M3ngarensctBo FOpaiir,
2019. — 353 c. — (bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-9916-1753-6. — Tekcr :
anextponusiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/425487

3. bopnoBckuit, I'. A. O0mas ¢usuka B 2 1. Tom 1: ydeOHOe mocoOue misi By30B /
I'. A. Bopnosckuii, D. B. Bypcuan. — 2-¢ m3pa., ucnp. u jgon. — Mocksa : M3aarensctBo FOpaiir,
2020. — 242 c. — (Bricmee oopazoBanue). — ISBN 978-5-534-05451-4. — Tekcr : 2neKTpOHHBIH //
OBC IOpaiir [caitt]. — URL.: https://urait.ru/bcode/454254

4. Hukepos, B. A. ®usuka : yueOHUK U TpakTUKyM 171 By30B / B. A. HukepoB. — Mockaa :
NznatenscrBo FOpaiit, 2020. — 415 ¢. — (Bsiciiee oopazoBanue). — ISBN 978-5-9916-4820-2. —
Tekcr : anextponnsiii / OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450293

5. Ilpomxkun, C. C. Mexanuka, TepMOJAMHAMUKA W MoJIeKyisipHas ¢usuka. COOpHUK 3amad :

yuebHoe mocobue mist By3oB/ C. C. IlpomkuH, B. A. Camoneros, H. B. Humenckuit. — 2-¢ w3n.,
ucrp. u jgom. — Mocksa : MsnparenasctBo FOpaiit, 2020. — 467 ¢. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-534-04772-1. — Tekcr : omextponnbii // DOBC  IOpait [caiit]. —

URL: https://urait.ru/bcode/453302

6. CximspoBa, E. A. ®usuka. Mexannka : ydeOHoe mocobme misi By3oB/ E. A. Cxisposa,
C. U. Ky3uenos, E. C. Kymokuna. — 3-e u3z., nepepad. u gon. — Mocksa : M3marensctBo HOpaiir,
2020. — 248 c. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-06860-3. — TekcT : 21eKTpOHHBIHN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/453993

7. Tpodumonsa, T. 1. PykoBonCTBO K pemieHuIo 3a1a4 no Gpu3nke : yaeOHOe mocooue s
By30B / T. U. TpodumoBa. — 3-e uza., ucnp. u gon. — Mocksa : MzmarenscTBo FOpaiit, 2020. —
265 c. — (Bricmee oopazoBanue). — ISBN 978-5-9916-3429-8. — Texkcr : anextponnsiit // 9bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/449610

8. ®usmka: y4yeOHmk ®  npaktukym s By3oB/ B. A. Umeun, E. 0. Baxtuna,
H. b. Bunorpanoga, II. . Camoiinenko ; noa pemakuueid B. A. Unpumna. — Mocksa : M3gaTenbcTBo
Opaiit, 2020. — 399 c. — (Briciiee oOpazoBanue). — ISBN 978-5-9916-6343-4. — Tekct
anextpounsiii // DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/450506

6 cemecmp

1. Aiizenion, A. E. ®u3uka : yaeOHUK U npakTUKyM i By30B / A. E. AiizeHiion. — Mockaa :
N3narensctBo FOpaiit, 2020. — 335 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00487-8. —
Tekcr : anextponnsiii // DBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/450504

2. bonpapes, b. B. Kypc obmeit ¢usuku B 3 ku. Kuura 3: tepmoanHaMuka, cTaTuCTHYECKas
¢u3uKka, cTpoeHHE BemlecTBa : ydyeOHUK mius OakanaBpoB/ b. B. bonmapes, H. Il. KanamnHukos,
I'.T. Coupun. — 2-e usn. — Mocksa : UzgarensctBo FOpaiit, 2019. — 369 c. — (bakanasp.
Axanemunueckuit kype). — ISBN 978-5-9916-1755-0. — Texkcr : anextponsslii / O5C FOpaiit [caiir].
— URL.: https://urait.ru/bcode/425491

3. bopnoBckuit, I'. A. Obmas ¢usuka B 2 1. Tom 1: ydeOHOe mnocobue i By30B/
I'. A. bopnosckuii, 3. B. bypcuan. — 2-e u3n., ucnp. u jmomn. — MockBa : M3garensctBo OpaidT,
2020. — 242 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-05451-4. — TekcCT : dNeKTPOHHBIH //
3BC IOpaiir [caiit]. — URL: https://urait.ru/bcode/454254

4. 3amypaeB, B.Il. MonekynspHas ¢usuka. 3amaum : ydeOHOoe mocoOue aius By30B /
B. I1. 3amypaes, A. Il. Kanununa. — Mocksa : U3garensctBo Opaiit, 2020. — 189 c. — (Bsiciiee
oOpazoBanue). — ISBN 978-5-534-08229-6. — Texcr : snextponssiii / ObC HOpaiit [caliT]. —
URL.: https://urait.ru/bcode/455724
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https://urait.ru/bcode/425487
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https://urait.ru/bcode/453302
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5. Huxepos, B. A. ®wusuka : yueOHUK U IpakTUKyM Juist By30B / B. A. HukepoB. — Mockaa :
WznatensctBo FOpaiit, 2020. — 415 ¢. — (Bsiciiee oopazoBanue). — ISBN 978-5-9916-4820-2. —
Texcr : anexrpounnsiii / DBC KOpaiit [caiit]. — URL.: https://urait.ru/bcode/450293

6. Ilpomkun, C. C. MexaHuka, TepMOJMHAMUKA U MOJIEKyJsipHas ¢usuka. COOpHMK 3aaad :

yueOHoe mocobue s By30B/ C. C. IIpomkun, B. A. Camonero, H. B. Humenckuii. — 2-¢ wu3n.,
ucnp. u gon. — Mocksa : M3marensctBo HOpaiit, 2020. — 467 c. — (Bwicmiee oOpazoBanue). —
ISBN 978-5-534-04772-1. — Tekcr : omekrtponnbii // DOBC  IOpait [caiit]. —

URL.: https://urait.ru/bcode/453302

7. Tpodpumona, T. . PykoBoaCTBO K pemieHuIo 3a1a4 1o Gu3uke : yaeOHOe ocooue yis
By3oB / T. U. TpodumoBa. — 3-e u3n., ucnp. u non. — Mocksa : U3narensctBo FOpaiit, 2020. —
265 c¢. — (Bwicmiee oopazoBanue). — ISBN 978-5-9916-3429-8. — Tekct : anexrponHslii // D9BC
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/449610

8. ®usmka : yueOHHK M MpakTUKyM iis By30B / B. A. Unwun, E. FO. baxtuHa,
H. b. Bunorpanoga, I1. 1. Camoiinenko ; noa penakuueit B. A. Unsuna. — Mocksa : 3narenscTBo
Opaiit, 2020. — 399 c. — (Bricmiee oopa3zoBanue). — ISBN 978-5-9916-6343-4. — Tekcr :
anextpounsiii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/450506

7 cemecmp

1. Aiizenron, A. E. ®usnka : yueOHUK 1 mpakTukyM st By30B / A. E. Aiizeniion. — Mocksa :
NznatenberBo FOpaiit, 2020. — 335 ¢. — (Brwicmiee odpazosanue). — ISBN 978-5-534-00487-8. —
Texct : anexrponnsiii / DBC KOpaiit [caiit]. — URL.: https://urait.ru/bcode/450504

2. bormapes, b. B. Kypc o6meii ¢muku B 3 kH. KHmMra 2: snexTpomarHeTWsM, OITHKA,
KBaHTOBas (pu3uka : yaeOHuk aisa 6akanaBpoB / b. B. bonnapes, H. I1. Kanamaukos, I'. I'. Ciupun. —
2-e 3. — Mocksa : U3matenbcrBo KOpaiit, 2019. — 441 ¢. — (bakanaBp. AkageMHUIeCcKuid Kypc). —
ISBN 978-5-9916-1754-3. — Tekct : onektponnbii //  OBbC  IOpait [caiit]. —
URL: https://urait.ru/bcode/425490

3. bopmosckmit, I'. A. O6mas ¢usuka B 2 1. Tom 1: yueOHOe mocobme s By30B /
I'. A. Bopnosckuii, D. B. bypcuan. — 2-e u3a., ucnp. u gon. — Mocksa : M3garensctBo Opaiir,
2020. — 242 c. — (Bwicmiee oopazoBanne). — ISBN 978-5-534-05451-4. — TekcT : 27eKTpOHHBIHN //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/454254

4. NaBbinkoB, B. B. ®u3uka: MexaHuka, 3JIEKTPUYECTBO U MarHeTU3M : yuyeOHoe mocolue ass
cpenHero npodeccuonansHoro oopazosanus / B. B. [laBeiikoB. — 2-e u3 ., ucnp. u 1on. — Mocksa :
MzpatensctBo FOpatit, 2020. — 169 ¢. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-
05014-1. — Texkcr : anexrponnslii // DBC KOpaiir [caiit]. — URL.: https://urait.ru/bcode/454400

5. Huxkepos, B. A. ®usuka : yueOHUK U IpakTUKyM 1711 By30B / B. A. HukepoB. — Mocksa :
NznarensctBo IOpaiit, 2020. — 415 c. — (Bsicmee obpazoBanue). — ISBN 978-5-9916-4820-2. —
Tekcr : snexrponnsiii / OBC IOpaiit [caiir]. — URL.: https://urait.ru/bcode/450293

6. Tpodumonsa, T. 1. PykoBoJICTBO K penIeHUIO 3a/1a4 10 PU3HKE : y4eOHOE MOCcoOHe IS
By30B / T. U. TpopumoBa. — 3-e uzn., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2020. —
265 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-3429-8. — TekcT : anexTpouHslii // 9bC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/449610

7. ®usuka : yueOHMK ¥  mpakTukyM s By3oB/ B. A. Umpun, E. FO. baxtuna,
H. b. Bunorpanoga, II. . Camoiinenko ; noa penakuued B. A. Unbuna. — Mocksa : M31aTenbcTBO
Opaiit, 2020. — 399 c. — (Bricmiee oOpaszoBanue). — ISBN 978-5-9916-6343-4. — Tekcr
anektponHsbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450506

8 cemecmp
1. Aiizenuon, A. E. ®usuka : yueOHUK U npakTukym i By30oB / A. E. Aiizeniion. — Mockaa :
WznatensctBo FOpaiit, 2020. — 335 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-00487-8. —
Tekcr : anextponnsiii / OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/450504
2. bopnosckuii, I'. A. O6mas ¢usuka B 2 1. Tom 2: yueOHOe mocoOue Juisi By30B /
I'. A. Bopnosckuii, 3. B. Bypcuan. — 2-e uzn., ucnp. u jpomn. — MockBa : UznparensctBo FOpaiir,
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2020. — 299 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-05452-1. — TekcT : 3IIeKTPOHHBIH //
3BC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/454455

3. T'opsiueB, b. B. O6mas ¢usunka. Ontuka. [IpakTudeckue 3aHsATHS : yaeOHOE TOcOOHMe aiist
By30B / b. B. T'opsiues, C. b. Morunsauukuii. — Mocksa : M3narensctBo FOpaiit, 2020. — 92 ¢. —
(Beicmee o6pazoBanue). — ISBN 978-5-534-00778-7. — Tekcr : anekrponusiii / OBC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/451305

4. Ky3uenos, C. . ®usuka: onTuka. JJEMEHTbI aTOMHOM U SACPHOM (DU3MKU. DjeMEHTapHbIC
qacTuibl . ydeOHoe mocobue st By30B/ C. U. KysnenoB. — Mocksa : H3zmarensctBo HOpaiit,
2020. — 301 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-01420-4. — TekcCT : DIIEKTPOHHBIH //
OBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/451430

5. Huxepos, B. A. ®usnka : yueOHUK U TpakTUKyMm ais By30B / B. A. HukepoB. — Mockaa :
NznarenserBo FOpaiit, 2020. — 415 ¢. — (Bsicmiee obpazosanue). — ISBN 978-5-9916-4820-2. —
Tekcr : anextponnsiii / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/450293

6. CyxanoB U. U. OcHoBel onTuku. Teopust u300pakeHus : ydeOHOe mocobOue st By30B /
n. U. CyxanoB. — 2-¢ w3n., wucnp. u  jgom.—  MockBa: M3marensctBo  HOpaiir,
2020. https://urait.ru/bcode/453260

7. Tpobumona, T. . PykoBoACTBO K pelieHHI0 3ama4 no (usuke : yuyeOHoe mocobue st
By3oB / T. U. TpopumoBa. — 3-e u3z., ucnp. u gomn. — Mocksa : M3marensctBo Opaiit, 2020. —
265 c. — (Bricmiee oOpazopanme). — ISBN 978-5-9916-3429-8. — Teker : anekrponHbiii / DBC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/449610

8. ®usmka : yueOHWMK W mpakTukyM st By3oB/ B. A. Umeun, E. FO. baxtuna,
H. b. Bunorpanosa, I1. . Camoiinenko ; moa penakmueit B. A. Unsuna. — Mocksa : U3mparenscTBo
Opaiit, 2020. — 399 ¢c. — (Bsicumiee oOpa3zoBanue). — ISBN 978-5-9916-6343-4. — Tekct
anextpouusiii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/450506

7.2. lonoJHUTEILHAA JIUTEPATypa
5 cemecmp

1. bopmosckwii, I'. A. ®usndyeckre OCHOBBI €CTECTBO3HAHUS : yueOHOE mMocobue it By30B /
I'. A. bopnoBckuii. — 3-e m31., uctp. u gon. — Mocksa . U3gatensctBo FOpatit, 2020. — 226 ¢. —
(Breiciiee o6paszoBanue). — ISBN 978-5-534-05209-1. — Texkcr : asnexrponssiii // 3bC IOpaitt
[caiir]. — URL.: https://urait.ru/bcode/454253

2. bopnosckuii, I'. A. ®uzuveckue OCHOBBI MAaTEMaTHYECKOTO MOJCIMPOBAHUA : YICOHUK U
npaktukyM mias By30B/ 1. A. bopmosckuii, A. C. KonapareeB, A. Hoynmepu. — 2-¢ u3Ad., UCHp. U
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11. ®usmka. CnoBapb-cripaBo4HuK B 2 4. YHacte 2 : cnpaBounuk juisi By30B / E. C. [lnaTyHoB,
B. A. CamoneroB, C. E. bypasoii, C. C. [Ipomkun. — Mocksa : M3znatensctBo HOpaiit, 2019. —
396 ¢. — (Yuuepcutetsl Poccum). — ISBN 978-5-534-01939-1. — Tekcr : anekrponHsiid // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/434437

7.3. IlepeyeHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAMOHHO# ceTH « AHTEepHeT»
OBC IOpaiit:https://urait.ru
2. Hayunas 6ubnmoTexka MOCKOBCKOTO rocynapcTBeHHOro yHuBepcurera uM. M.B. JlomonocoBa:
http://www.lib.msu.su/index.html
OTkpbITast pycckas 3jeKTpoHHas oubnuoreka: http://orel.rsl.ru/index.shtml
4. Hayunas onbmMoTeKa Cankr-Ilerepbyprckoro roCyJIapCTBEHHOTO YHUBEPCHUTETA!
http://www.lib.pu.ru/
Yuupepcurerckas uHGopMarmonHas cuctema «Poccus»: http://uisrussia.msu.ru
Wutepuer-sanuknoneaun: Wikipedia, Dic.academic.ru, Megabook.ru, Krugosvet.ru.
7. Caiit «SnepHas ¢pusuka B IHTepHeTe» kadeapsl o01en saepHoil Gpu3nku Gru3nueckoro
daxynerera MI'Y 1 HUMA®D MI'Y:http://nuclphys.sinp.msu.ru/
8. Cnmcok HobeneBckux naypeatos mo ¢usuke: http://n-t.ru/nl/fz/
9. Hayuno-monyssipHbIii pu3HKO-MaTeMaTHueckuii xypHan «Ksant»: http://kvant.mccme.ru/
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8. MaTepuajbHO-TEXHHYECKOE o0ecnieyeHue

YyeOHast ayauTopusi Uil TPOBeJdeHHs] 3aHATHHA JIEKIIMOHHOIO0 THIA, OCHAaIICHHAsS
CTaHIAPTHOW  y4eOHOW MeOenblo, MYJIbTHUMEIUANPOSKTOPOM, HOYTOYKOM, KOJOHKaMHU H
WHTEPAKTUBHOMN JOCKOM.

YueOHass ayauTopusi AJsl TPOBeleHUS] 3aHATHI CEMHHAPCKOr0 THNA, TPYNNOBBIX H
HHIMBUAYAJIbHBIX KOHCYJIbTALMH, TeKYLIero KOHTPOJSI M TMPOMEKYTOYHOH aTTecTaluM,
OCHAIIICHHAs] CTaHJApPTHOW Y4eOHOW MebOenblo, J1abopaTopHBIM O0OpyAOBaHUEM (IIEPEUYHCICHO B
pasnene S).

IToMemieHne It CaMOCTOATENIBLHONM PadOThl — KOMIBIOTEPHBIA KJIACC C JOCTYIIOM K CETH
«nTepuer» u SUOC Cmonl'V.

9. IporpamMHoOe oOecrieyeHmne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuuen3us
66975477 ot 03.06.2016 (6eccpouro).
OOyuatomumes  obecriedeHn  jgoctyn k  OBC  «lOpaiity, gocTyn B 3JEKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTEeNbHYIO CPEAY YHUBEPCUTETA.
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