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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 11O IUCHUIIINHE.

DopMHpyeMbIE KOMIIETCHIIUI

TpeboBanus K pe3yibpTaTaM 00ydeHHUs

No Kon Komnerennus
KOMIIETEHITUHU
[TpodeccuonanpHbIe
1 OIIK-1 CTMOCOOHOCTH B pe3ynbTaTe OCBOCHUS JTCITATUTAHBI
AHATTM3UPOBATh (PU3UYECKUE | OOYUAIOIIMIACS TOTDKEH
SBIICHWS W  TIPOLIECCHI, | 3HATb:  OCHOBHBICE  (DU3HYECKUE  SBJICHHUS,
MIPUMEHSITH TOHATHS, 3aKOHBI W TEOPUU KIACCUYECKOU U
COOTBETCBTYIOILININ COBPEMEHHOM ¢buzukw, rpaHULIbI 1504
MaTeMaTHUYECKUd  amnmapar | IpUMEHUMOCTH;
dopmMarm3aii ¥ pEIICHUs | YMeTh: BBIJCIUTh KOHKPETHOE (u3nyeckoe
Mpo(heCCHOHATBHBIX 337]ad | COJIepKAaHUE B TPHUKIAJAHBIX 3amadax Oymymien
CHEIUATLHOCTH; OIICHUBATH CTENeHb
JIOCTOBEPHOCTH PE3YJIbTATOB, TIOJYYEHHBIX C
MTOMOIIIBIO AKCIIEPUMEHTAIIbHBIX WU
TEOPETUICCKUX METOJIOB HCCIIEIOBAHNS,

OpUEHTHPOBAaThCA B IOTOKE HAyyHOU U
TEXHUYECKON MH(pOopMalnu;
Baaners: mnpuemMamMu U METOJAMU  pELICHUS

KOHKPETHBIX 33/1a4 U3 pa3HbIX obnacteil pu3ukwy,

ITO3BOJIAOIIUX CTYACHTaM B I[aHI)HeI\/'IHIeM
pfiiatb HMHXCHCPHBIC 3ada4yd;, Ha4YaJbHbBIMU
HaBblKaMMW  IIPOBCIACHUA  SKCIICPHUMCHTAJIbHBIX

UCCIIEIOBAaHUN Pa3IMYHBIX (PU3NUECKUX SIBICHUN
Y OLIEHKH ITOI'PEIIHOCTH U3MEPEHHU.




2. OFBEM JUCHUIIVINHBI (ITPAKTHUKN).

OO01mas TpyA0€MKOCTh AUCIMILIUHBI COCTABIISET 12 3au. equnmni, 432 dac.
Bun yuebnoit paboTsl Bcero Cemectp Cemectp
4acoB Ne 1 No 2
OO6mast TpPyA0€MKOCTh AUCIUIUIHHBI, Yac 432 198 198
KonrakTHas padora (ayaIMTOpHbIE 3aHATHA), B 180 90 90
T.4.:
JIEKITNH 72 36 36
n1abopaTopHBIC 72 36 36
MIPaKTUYECKHE 36 18 18
CamocrosiTesibHasi paboTa CTYJA€HTOB, B TOM 252 126 126
qucJe:

KypcoBoit npoekt

KypcoBast pabora

PacuetHo-rpaduyeckoe 3a1anus

NuauBuyanbHOE TOMAIHEE 3aJaHUE 18 18 18
Jlpyeue 6uovi camocmosmenvrou pabomoi 144 72 72
dopma mpomMeKyTOUHAs aTTECTAIUs 72 Ox3ameH (36) Ox3ameH (36)

(3a4er, FK3aMeH)

3. PEAJIM3AIIVSI KOMITETEHIIAT.
3.1 Komnerennuss OIIK-1: cnocoOHOCTh MPUMEHSATH COOTBETCTBYIOIIMKM (PU3MKO-
MaTeMaTUYECKUIl amnmapaTr, METOJbl aHajlu3a W MOJIEIUPOBAHUSA, TEOPETUYECKOTO U

OKCIICPUMCHTAJIBHOI'O UCCICAOBAHMA IIPHU PCIICHNUN HpO(i)CCCI/IOHaJ]BHBIX 3aa4

I[aHHaSI KOMIICTCHI WA q)OpMI/IpyeTCSI CICAYIOMNMU OTUCTUIIIIMHAMMU.

Cragus HaumeHoBaHMs TMCHUTIIMHBI
1. dusnka
2. DNIEKTPOHUKA M CXEMOTEXHHKA
3. TexHuueckas 3anura HHQOpMaIK
4. MMuTanimoHHOE MOJEIIMPOBAHNE

Ha CTaaun MU3YUYCHHA OUCHHUIIIINHBI «Duszukan KOMIICTCHI WA (I)OpMI/IpyeTCSI
CICAYIOINMU STallaMU.

Cocras 3HaTh YMmetp Bnanets
OcHoBHBIE dopmynupoBath OCHOBHBIC | HaBbikamMu OTHCaHUs
(u3UYEeCKre BEIMUMHBI | (PU3UYCCKUE 3aKOHBI. OCHOBHBIX  (PU3HYECKHUX
U ¢uznueckue | [IpumensaTs [UIsi ONMcaHus | SBJICHUIL.
KOHCTAHTHI, WX | SIBIICHUU u3BecTHeIC | [Ipuemamu u MeTonmamu
Conepxanue | ONMPENCICHUE, CMBICT U | PU3UUECKHE MOJICIH. perieHus 3a/1a4 u3
JTANoB eAuHUIBI m3Mepenus. | [IpumeHars 3HAHUS 0 | pa3HBIX obnacrei
CoBpeMeHHbIE (bU3UIECKUX CBOWCTBaX | (U3HMKHU, IO3BOJISIOIINX
MpeACTaBICHUS 0 | OOBEKTOB U SIBJIIGHUW B | pemniaTh WHXEHEPHBIC
pupoie OCHOBHBIX | TPAKTUYECKOU 3a/1aumu.
(UBUYECKUX SIBJICHUH, | ACSITEIHHOCTH. HaBrikamu  mpoBeneHus




0 NPUYMHAX ux | Ucnonw3oBathb 3aKOHBI | IKCIIEPIMEHTAIBHBIX
BO3HUKHOBEHUS u | Qu3uKu UL PEIIeHHs | UCCIIe0BaHUI
B3aMMOCBSI3H. TEXHUYIECKUX U | pa3IMYHBIX (PU3HUECKUX
OcHOBHBIE TEXHOJIOTUYECKUX MPOOJIEM. | SIBIGHUH W OIECHKH
¢usnveckne  3akoHBI, | OnpenensiTs XapaxkTep | MOrPeHIHOCTH
JeKalmme B OCHOBE | (GU3WYECKOTO IIpolecca IO | M3MEPEHHH.
COBPEMEHHOU TexXHHKH | rpaduky, Tabnuie, hopmyie.
U TEXHOJIOTHUH. [IpoBoauTH ¢buznyeckuit
[TpuGopsl W METOJBI | IKCIIEPHMEHT.
W3MEpEHUs AHanmM3UpOBaTh PE3YIBTATHI
(GU3NYECKUX BETUYMH. | SKCIIEPUMEHTA.
OcCHOBBI teopur | [IpoBOUTE CTATHCTHUYECKYIO
MOTPEITHOCTEN 00paboTKy pe3yabTAaTOB
U3MEpPEHUMN. JKCIIEPUMEHTA.
Jlexuuw, JlaboparopHbie pabOThI, Jlaboparopubie  paboTHI,
. | camocTosITEeIbHAS camocCTosTeNbHas paboTa, WH/INBHTyaJIbHO
Bunrl 3apsatuit
pabota 9K3aMeH JOMaItHee 3a/1aHue,
caMocCTosiTelIbHAas paboTa
Fcrionbayemble CobecenoBanue, JlaBoparopHsie pabotsl, | JlabopaTopHble  pabOTHI,
cpejicTBa 9K3aMeH co0ecenoBaHue, 3K3aMeH co0ecenoBaHue,
WH/INBHTyaJIbHOE
OIICHUBaHUS
JOMaIHee 3a/1aHue

Ha panHHON cTaguyM HCHOJB3YIOTCA — CIEAYIOLIME [0KAa3aTeld W KPUTEPHUH
c(hOpMHPOBAHHOCTH KOMIIETEHIUH.

Orarsl
OORQCHIA 3HaTh Ymerb Brnanets
YpoBH
OCBOCHUSI
Paz6upaercs B coBpeMeHHbIX | Dopmyaupyer BCE ocHOBHBIE | Bnaneer HaBBIKAMH
MIPENICTABICHUSX O MPHUPOJEC OCHOBHBIX | (DM3MUECKWE  3aKOHBI.  YCIEIIHO | OMHCAHUs OCHOBHBIX
(U3MYECKUX SBICHUH, O IPUYUHAX MX | UCIONB3YET [Vl ONKMCAaHHs SBICHUH | (U3NYECKUX SBICHUA U
BO3HHUKHOBEHHUS 1 B3aUMOCBSI3H. W3BECTHBIE PU3NYECKUE MOIECIH. HaBBIKAMHA pemeHus
3Haer Bce OCHOBHble (u3nyeckue | YBEpeHHO  NPHUMEHSET 3HAaHHWS O | THUIOBBIX ¢bmnyeckux
3aKOHBI, Jexanme B OCHOBE | (M3MYECKUX CBOWCTBaX OOBEKTOB U | 3a1adu u 3aja4
COBPEMEHHOW TEXHHKH M TEXHOJIOTHH. | SBICHHUH B MPaKTHYECKOH | MOBBINIEHHOH CIOXHOCTH.
- [pencraBnsier  cBA3p  QUBMKK ¢ | JEATEIBHOCTH. Braneer HaBBIKAMH
o JPYrUMHU HayKaMH U poiib pusndeckux | CaMOCTOSTENBHO MPUMEHSIET 3aKOHBI | OKCIUTyaTallud  MpUOOpOB
S é 3aKOHOMEPHOCTEH. (GU3UKK IS pElIeHHsT TEXHUYECKHX | U 00OpYHOBaHUSI.
z > [TonHO M pa3BepHYTO OTBEYAET HA BCE | U TEXHOIOTHYECKHUX IPOOIEM. CdopmupoBansl
E ’E OCHOBHBIE u nononHuTenbHble | CaMOCTOSITENFHO — ITPOBOXUT U | ycTOHYUBBIE HaBBIKH
o 3 BONPOCHI IUTAHUPYET ¢usnueckuii | 00pabOTKH u
2 3HaeTr Bce OCHOBHblE (PU3HMYECKHE | SKCIIEPUMEHT. HHTEpIpeTanuu
~ BENUYMHBI U (pU3NYecKre KOHCTaHThI, | CaMOCTOSTENEHO MOXET | Pe3y/IBTaTOB N3MEPEHH.
YBEPEHHO [aeT WX OlpelelieHne, | IPOoaHAIN3UpOBaTh Ppe3yiIbTaThl
MOSICHAET ~ CMBICT WM Ha3bIBACT | DKCIIEPUMEHTAa U C/ENaTh BBIBOJIBI.
©IMHUIIBI U3MEPEHUsL. YBepeHHO TIPOBOIUT
B momHOoM 00beMe 3HaeT (U3MYECKHE | CTATUCTHYECKYIO 00pabOTKY
npubopsl W METOABl W3MEPEHUs | PEe3YIBTaTOB 3KCIEPHMEHTA.
(PM3MYECKUX BEIUYMH, 3HAET OCHOBBI
TEOPUHU TIOTPEITHOCTEN U3MEPEHU.




Xopo1o
(6a30BbIif yPOBEHD)

Xopomio  MpEACTaBIsieT  MPHPOAY
OCHOBHBIX  (DM3MYECKUX  SIBJICHHH,
NPUYUHBI WX  BO3HUKHOBCHHS |
B3aMMOCBSI3H.

3Haer OCHOBHBIE ¢du3nueckne
3aKOHBI, JIeXKAIle B OCHOBE
COBPEMEHHOI TEXHUKHU u
TEXHOJIOT HH.

IIpenacraBnser  cBA3b QUMK C
JIPYTUMU HayKaMH u poIb
(bu3MUeCKUX 3aKOHOMEPHOCTEH
XOpOIIIO 3HAET OCHOBHBIE (DPU3MUECKUE
BEIWYMHBI U (PU3NYECKUE KOHCTAHTHI,
3HAaeT WX ONpeAeJeHHe, CMBICH |
©IMHUIIBI U3MEPEHUSI.

3Haer  Qusnyeckue NpUOOPH U
METOAbl  U3MEpeHHs  (U3MYECKUX
BEJINYWH.

3Haer OCHOBBI TEOpUHU

MIOTPENIHOCTEN U3MEepeHUH

®dopmynupyer OCHOBHBIE
¢u3nyeckue  3aKOHBL.  YBEpPEHHO
UCIIOJB3YeT Uil ONMUCAHUS SIBJICHHN
W3BECTHBIE (DPU3NYECKUE MOJIEIIH.
VYenemHo  TpUMEHSIET 3HaHWA O
(¢U3NYEeCKUX CBONCTBAX OOBEKTOB U
SIBIIEHUI B MIPaKTHUECKOM
JIeSITeIbHOCTH.

Moxer UCIIONb30BaTh 3aKOHBI
GU3MKK UIST PEHICHHUS TEXHHYECCKUX
U TEXHOJIOrMYeCKUX mpoodieM

yMeeT MPOBOANTE  (HU3UUCCKHUI
SKCIIEPUMEHT.
Moxer MIPOaHAJIU3UPOBATH

pe3yIETaThl AKCIEPUMEHTA.
YMeeT MPOBOAUTH CTATHCTHUUYECKYIO
00paboTKy

PE3YIIBTAaTOB SKCIIEPUMEHTA.

Xoporio BIIaJICeT
HaBBIKAMU OITUCAHUS
OCHOBHBIX  (PU3MUECKHX
SIBICHUA W HaBBIKAMU
pemeHus THITOBBIX
(du3MUEeCKHX 3a1a4.
Brnaneer HaBbIKAMHU
SKCILTyaTaluy NpuOopoB U
000pyIOBaHUS.
CcdopmupoBaHbl  HaBBIKH
00paboTKU u
HHTEPIIPETANN

pe3yNbTaToOB U3MEpEHUM

Y 10BIETBOPUTENEHO (TIOPOTOBBIN YPOBEHB)

Vmeer mpencraBieHHe O OPHPOIE
OCHOBHBIX (DU3MYECKUX SBICHUH, O
NPUYMHAX WX  BO3HUKHOBEHHS U
B3aUMOCBSI3H. VIMeeT mpencTaBieHHe
00 OCHOBHBIX (DH3MUYECKHX 3aKOHAX,
JeXKANIUX B OCHOBE  COBPEMEHHOI
TEXHUKU M TEXHOJIOTHH.

[IpenacraBnser  cBsI3b QUMK C
JIPYTUMU HayKaMHu.

3Haer OCHOBHBIE ¢dusnueckue
BEJIMYUHBI U HEKOTOPBIC (U3UYECKHE
KOHCTAHTEI, 3HAeT OIpEACIICHHE,
CMBICT W  COUHHIBLI  H3MCPCHHUS

(U3MYECKUX BEJIWYHUH.

3HakoM ¢ (PU3MYECKUMHU IIPUOOpamMu U
METOlaMU  U3MEPEHHUs  (PU3MYECKUX
BEJIMYMH, WMEET IpeiCTaBlieHne 00
OCHOBax  TEOPUH  IIOTPELIHOCTEeH
H3MepeHui

dopMynupyeT  JUIIb  HEKOTOphIE
OCHOBHBIE (PU3NYECKHE 3aKOHBI.

C TpyioM IpUMEHSET W3BECTHbIE
¢u3MyecKkre MOJIENU Uil ONMCAHUS
sreHud. OTrpaHHYEeHHO NPUMEHSET
3HaHUA O (U3NYECKUX CBOMCTBAX
00BEKTOB u SBJICHUH B
MIPAKTUYECKON AEATEIbHOCTH.

C 3aTpYTHEHUSIMU yMeer
HCIIONIb30BATh 3aKOHBI (DM3UKH IS
penieHus TEXHUYECKHUX u

TEXHOJIOTMUECKUX MPOOIEM.
MOoXeT CaMOCTOSATEIBHO IPOBOIUTH

HEKOTOpbIE ¢dusnueckue
9KCIIEPUMEHTBHI.

HeysepenHno aHAIU3HUPYeET
Ppe3y/IBTaThl SKCIIEPUMEHTA.

C  [JONONHUTENBHOH  IOMOIIBIO
TIPOBOJUT CTaTUCTHYECKYIO
00paboTky Ppe3yNbTaToB

OKCIICPUMCHTA

Brnageer HaBBIKAMHU
OIMUCAHUS OCHOBHBIX
(GHU3HUYECKUX SBIECHUH, HO
JIOITYCKaeT OINUOKU.
BIIaJiceT HaBBIKAMH
peleHus THITOBBIX
(U3MUECKHX 3a1a4.
[Ipuodpen HABBIKH
9KCILTyaTallMi HEKOTOPBIX
puOOpOB u
000pyIOBaHUS.

C JIOTIOJTHUTEITHLHON
MOMOIIBI0  00OpabaThIBaET
" HHTEPIPETHPYET

pe3yNnbTaThl U3MEPEHUH.




4. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUSA

Texkymuii KOHTPOJIb OCYIIECTBISIETCSI B T€UEHUE ceMeCTpa B ()OpMe BBINOJIHEHUS U
3allUThl  JIaOOPAaTOpPHBIX pabOT, TECTUPOBAHUS, BBINOJHEHHUS WHAUBUIYATBHOTO
JOMAIIIHETO 3aJaHusl, Ha MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATHUAX.

JlaGopaTopHbie padoThl. B 1aboparopHoM mpakTuKyme M0 AUCUMILIMHE MIPENCTaBICH
IepeyeHb J1abopaTopHBIX paboT, 0003HaueHsl Lenb M 3aJayd, HEOOXOAMMBbIE
TEOPETUYECKHE U METOAMYECKUE yKa3aHus K paboTe, mepeyeHb KOHTPOIbHBIX BOIIPOCOB.

3amura 1a00paTopHbIX pabOT BO3MOXKHA TOCIIE TPOBEPKU MPABUIBHOCTH BBITOJIHEHUS
3ajaHus, OQOpPMIIEHHMS OTYeTa. 3aliura MpoBOAUTCS B ¢dopMe cobeceqoBaHMs
MpernojaBaressi co CTYJACHTOM MO TeMme JiaboparopHoi paboThl. [IpumepHbIii mepeueHb

KOHTPOJIBHBIX BOIPOCOB JJISl 3aIIUTHI Ja00paTOPHBIX pabOT MpEeICTaBICH B TAOIHIIE.

Ne Tema naboparopHoii KonTtpossHbIe BOpOCk

paboThI

1. Jlabopatopnas pabdora 0-1: | 1. JlaiiTe onpeneneHrie OCHOBHBIM BHUIaM MorpeurHocreil. IlpuBenute npumepsl.
OO0paboTka  pe3ynbTaToB | 2. Jlaiite ompeneneHue CpemHEro 3HAYEHUs BHIOOPKHU, JWCIIEPCHUH, JIUCIEPCUU
¢u3myecKoro Cpe/IHEero 3HAUYEHHs M CPETHEKBAIPATHYHOTO OTKIOHEHUSL.

JKCTIEpUMEHTA 3. Uro Takoe mpsiMble, KOCBEHHBIE M COBMeCTHbIe H3MepeHus? I[lpuBenure
TIPUMEPBI.
4. OOBsicHUTE Ha IPUMEpE JIBa METOAa 00pabOTKH KOCBEHHBIX M3MEPEHHM.
5. Kak 3anucpiBaloT OKOHYATENbHBIN PE3YNIbTAT NPSIMBIX H3MEpeHuUHt?

2. JlabopaTopHas pabora 1-2 | 1. ChopMynupyiite ompeaeiacHUE CICAYIOUIUX BEIHYUH: IICEBIOBEKTOP YIuia
Uzyuenue 3aKOHOB | ITOBOPOTA, INCEBJOBEKTOP YIJIOBOM CKOPOCTH M YIJIOBOI'O YCKOPEHHS, MOMEHT CHIIBI
BpaIaTeIbHOTO ABWKEHUSI | OTHOCUTENBHO TOUYKH, MOMEHT UMITYJIbCa MaTepHaIbHONH TOYKU M TBEPJIOTO TEla.

2. Cdopmynupyiite omnpezieneHre MOMEHTa MHEPIMU MaTepHaIbHONW TOYKH M
TBEpJOro Tena. BeiBegure GopMylTy MOMEHTa WHEPLHMH CTEpP)KHS, KONbLA, THCKA H
nrapa.

3. Jlokaxwurte Teopemy lllteiinepa.

4. 3anuimire 3aKOH M3MEHEHUss MOMEHTa HMMITYJIbCa MAaTepHabHOW TOYKU H
TBEPOro Teja.

5. 3anuimnTe OCHOBHOH 3aKOH IMHAMUKH BPAIaTEIbHOTO ABHYKECHUSL.

3. JlabopaTopHnas padora 1-5: | 1. Ha npumepe nByX dYacTuil BBIBECTH 3aKOH HM3MEHEHHUS HMITYJIbCca DTOU

CoynapeHue mapos cucrembl. CHopMynupoBaTh yCIOBHS, P KOTOPBIX COXPAHSETCS MUMITYJIBC CHCTEMBI
WK ero npoeknys. UTo Takoe BHENTHNE W BHYTPEHHHE CHJIBI.
2. Jlatb nonsite MexaHudeckoi pa®otsl. [IpuBectu hopmyny aist HAXOXKICHUS
paboTHl MepeMEeHHON CHJIBI 10 KPUBOJIUHEHHOMY Y4YacTKy TpaeKTopuu. Kakue cuibl
Ha3bIBAIOTCS  KOHCEPBATUBHBIMM W HEKOHCEpBAaTHBHBIMHU. JlaTh  TOHsTHE
MIOTEHIIUAJILHOW SHEPTHU.
3. JlaTb TIOHSTHE KWHETHYECKOH JHEPTUU MaTepuabHOM TOYKH M TBEPIOTO
Tena. BeiBecTr TeopeMy 00 H3MEHEHUH KHHETHUECKON SHEPTUH.
4. Ha npumepe omHOW MaTepHanbHOH TOYKM BBIBECTH 3aKOH W3MEHEHHUS €e
MIOJTHOM MEXaHUYECKOU DHEPTHH.
5. Uro Takoe yiap ynpyrui u Heynpyrui?

4, JlabopaTopHas padora 2-2: | 1. YpaBHeHHE HUEaTBHOTO U pealbHOro rasa.

Onpenenenne OTHOWIEHUS | 2. YpaBHeHUs MIPOLIECCOB: N30TEPMHUUYECKOT0, N30XOpUYECKOTO,
TEII0EMKOCTEH ra3oB n300apuUuecKoro, ainabaTH4ecKoro.
3. 3anummre 1 3aK0H TePMOAMHAMUKY JUTS BBINIEYKAa3aHHBIX TPOIIECCOB.
4. Kak naxoaurcs pabora B TepMOIMHAMUKE?
5. Uro Ha3pIBaeTCS 4YMCIOM cTereHeld cBoOomsl Monekynbl? Kak cBsi3aHbl
MOJIEKYJISIPHBIE TETJIOEMKOCTH Ta30B C YUCIIOM CTereHel cBo0oab!?
5. JlabopaTopHas padora 2-4: | 1. Kaxkue cyniecTBytoT siBjieHUs iepeHoca?
Onpenenenne 2. OOBSICHUTh MEXaHU3M BO3HHKHOBEHHs CHJ BHYTPEHHEro TpeHHs (Chi
ko3 duimeHTa BA3KOCTH | BSI3KOCTH).
MetoaoM Crokca. 3. [Ipusectu BbIBOJ ypaBHeHUs HploTOHA A71s Ta30B.
4, JlaTh OHATHE JTAMHUHAPHOTO W TYPOYJICHTHOrO TeUeHUH. DU3UUECKUN CMBICI
yncia PeltHomnbaca.
5. [Tpusectu popmyny Crokca. Yka3zaTb TpaHUIIb €€ IPUMEHHUMOCTH.

6. JlabopaTopHras padora 3-5: | 1. B kakux eguHMIIaX U3MepseTCs AMEKTpoEMKOCTh? JlaiiTe ompesenenne STUxX
Onpenenenne EMKOCTH | €IUHHI] M BBIBEANUTE COOTHOIIEHHE MEXTy HUMHU.

KOHJICHCAaTOpPOB c| 2. OT KakuxX BEIWYHMH 3aBHCHT EMKOCTh IUIOCKOTO, IWJIMHIPHYECKOI'O0 W




Ne Tema naboparopHoii KonTtpossHbIe BOpoCk
paboThI
TIOMOIIIBIO LIaPOBOT'0 KOHJIEHCATOPOB?
0aJITUCTHYECKOTO 3. Uro noHUMAIOT Moj EMKOCTBIO TIPOBOTHHUKA, KOHIEHcaTOpa?
rajJbBaHOMETpa 4. OOBsiCHUTE  YCTPOHMCTBO W  IPUHIMII  JEHCTBUS  OaJUNTUCTHYECKOTO
rajJbBaHOMETpa.
5. Kakoli ¢usnveckuii CMBICT OaJUTMCTHYECKOW MOCTOSHHON? Emunuibr eé
H3MEpeHusl.
7. JlabopaTopHas pabora 1. MarnutHoe noje. HanpspkeHHOCTh W WHAYKIMS MarHUTHOTO TOJS, CBSI3b
3-10(H) Onpenenenue | Mexay HUMH. 3akoH buo-Casapa-Jlamnnaca.
yIEITBHOTO 3apsima | 2. [IpuHIMI CYMEPIO3UIIUK JJI WHIYKIMA W HAIPSHKCHHOCTH MAarHUTHOTO
AJIEKTPOHA METOJIOM | TIOJISI.
MarHeTpoHa. 3. JlelicTBHe MarHUTHOTO IIOJISI Ha JBIDKYIIMECS dJeKTpuieckue 3apsapl. Cuia
Jlopenna.
4. JleiicTBue MarHUTHOIO NONS Ha 3JIeKTpudeckue Toku. Cuna Amiepa
5. VYceTpoiicTBO W TpUHIUI NEWCTBUS MarHeTpoHa. JIBW)KeHHE SJEeKTpOHA B
MarHeTpoHe.
8. JlabopaTopHas pabora 4-2: | 1. Uro Ha3bIBaeTCs MHTEp(EpeHITUei cBeTa?
Omnpenenenue paguyca 2. JlaTh OHATHE O MOHOXPOMATHYECKUX U KOT€PEHTHBIX BOJTHAX.
KPHUBU3HBI 3. OxapakTepu30BaTh HHTEPPEPEHIIMOHHYIO KAPTUHY B TOHKHX TJICHKaX.
IUTOCKOBBIITYKJIOHN JIUH3BL ¢ | 4. OOBSICHUTH ONTHYECKYIO CXeMy "Kojel" B OTPa)KEHHOM CBETE.
nomolneto koien Hetotona | 5. IMouemy B mentpe koner HplOTOHa B OTpa)KEHHOM CBETE BCErla TEMHOE
TIATHO?
9. JlabopaTopHas pabora 4-5: | 1. Kakoit CBET Ha3bIBaeTCs €CTECTBEHHBIM, MOJIIPU30BAHHBIM,
[TpoBepka 3akoHa Mantoca | MIOCKONONSPU30BAHHBIM?
2. Yro Takoe onTUYecKas oCh, IIIaBHOE ceucHue?
3. OxapakTepu30BaTh COCOOBI MOIYYEHUSI INTOCKONOJIIPU30BAHHOTO CBETA.
4, Chopmynupyiite 3akoH Maitoca ¥ HEBO3MOXXHOCTh €ro IPUMEHEHHUS IS
€CTECTBEHHOTO CBETA.
5. Kak #3MeHnTCS MHTEHCHBHOCTD CBETa, E€CJIH MPOITYCTUTh €CTETCBEHHBIH CBET

Yepe3 JBa MoJsipru3aTopa, miIoCKOCTU KOTOPBIX 06pa3yIOT yroia & ?

10. | JlaboparopHas padora 4-8: | 1.
OnpITHAs TPOBEPKA 2.
3aKOHOB BHEIITHETO

I[aTI) OINpeaAcICHUA OCHOBHBIM XapaKTCPUCTUKAM TECILUIOBOI'O M3JTyUCHUS.
Kak CBsA3aHBbI MCKIY coboit HUHTCTpaJIbHasA u CIICKTpaJIbHas
JIY4CHUCITYCKATCIIbHBIC crocobHocTH Tena’?

dboroaddexra. 3. Yro Takoe abcomoTHO uépHoe Teno? Kakue Tena MOXXHO paccMaTpUBaTh Kak
a0COIOTHO YEpHBIE?
4. CdopMyTupoBaTh OCHOBHBIE 3aKOHBI TEILIOBOTO U3JIYYECHUSI.
5. B uém coctour, 1 kKak ObLIa ompesieneHa «ynbTpaduoneroas karactpopan?

Kpurepun oniennBanust 1abopaTopHOU pabOTHI.

Orenka

Kpurepun onennBanus

5

CryzneHT BBIIOJHUI pabOTy B MOJHOM o00beMe ¢ CcoOJIoACHUEM HEOO0XOIUMOM
MOCIIEIOBATEIILHOCTH TPOBEICHUS OTBITOB U M3MEPEHHUH, CAMOCTOSTEIBHO U PAlMOHAIHLHO
BBI6paJ'[ 1 II0ATOTOBHUJI [JIs OIIbITa BCE HGO6XOI[I/IMO€ 060pyz[013aHI/Ie, BCC OIIBITHI IIPOBCII B
YCIIOBHUAX U PEKUMAX, O6GCH€‘II/IB3IOHII/IX MOJIY4YCHHEC PC3YJIbTATOB U BBIBOJOB C HanOoJIbIIEH
TOYHOCTBIO, B IPCACTABJICHHOM OTYCTC IMPAaBHUJIIBHO W AKKYPATHO BBINIOJHHII BCC 3alllCH,
Ta0JIMLbI, PUCYHKH, YEPTEXKHU, IpaduKH, BBIYMCICHUS M CJAeJal BBIBOJbIL, IPAaBUIBLHO
BBITIOJTHIJI aHAJIN3 TOTPEITHOCTEHN, COOMI0 a1 TpeOoBaHusl 6€30MTaCHOCTH TPYy/Aa.

CryzneHT BBIIOJHUI pabOTy B TMOJHOM o00beMe ¢ CcoONIoAeHUEM HEOO0XOIUMOM
MOCIIEIOBATEIILHOCTH TPOBEICHUS OTBITOB U M3MEPEHHUH, CAMOCTOSTEIBHO U PAlMOHAIHLHO
BBIOpAJT ¥ TTOJATOTOBMII JUIsl OIBITA BCE HEOOXOAMMOE 000PYyI0BaHUE, OJTHAKO OIBITHI TPOBEI
B YCIOBHSAX W PEXHMax, HE 00ECIEeYMBAIONINX TOJTy4YEHHE PE3YAbTATOB M BBIBOJOB C
JOCTAaTOYHOM TOYHOCTHIO, B MIPEICTABICHHOM OTYETE MPABUIIBHO U aKKYPAaTHO BBITIOJIHUI BCE
3aITMCH, TAOJIUIBI, PUCYHKH, YEPTEXKH, Tpa(QUKH, BEIYACICHUS U CIEIAll BBIBOJBI, IPABHIHLHO
BBITIOJTHIJI aHAJU3 MOTPENTHOCTEH, coOonan TpeboBaHus 0€30MacHOCTH TPyAad, AOIYCKal
HE3HAYUTENbHBIC OIMMOKH IPHU OTBETE HA JONOJHHUTEIBHBIE BOIIPOCHI.

CryzneHT BBIIOJHUI pabOTy B MOJHOM o00beMe ¢ CcoOJIoAeHUEM HEoO0XOIUMOM
MMOCICAOBATCIIBHOCTH IIPOBCACHUA OIIBITOB U I/I3M€peHI/II71, BBI6paJ'[ U IIOATOTOBUII JIA OIIbITa
BCe HEOOX0MOe 000pyI0BaHHE, OJHAKO OTBIT MPOBOAMIICS B HEPAIIMOHAIBHBIX YCIOBHUSX,
YTO TPHUBEJIO K TMOJYYCHHUIO PE3YJIbTATOB C OONBIIEH IMOTPENTHOCThIO, B OTYETE OBLIN




Onenka Kpurepuu onienuBanus

JIOTIYILIEHbI B 001El CI0KHOCTU HE 0oJiee IBYX OMIMOOK (B 3aIUCSIX €IUHUL], U3MEPEHUSIX, B
BBIYUCIICHUNAX, Tpadukax, TaOIMIaX, CXeMax, aHaju3e TMOrPemHOCTed © T.1I.), HE
NPUHIMUIMAIBHOTO JJIs JaHHOW paboThl XapakTepa, HE MOBJIMSBIIUX Ha pe3yibTar
BBITIOJTHEHUS, COOMIOAan TpeOoBaHMsI OE30MAaCHOCTH TpyHAa, IOMYCKadl HE3HAYUTEIHHBIC
OLIMOKHU IPU OTBETE HA JOMOJIHUTEIbHBIE BOPOCHI.

2 CryneHT BBINOJHWI paboTy HE B IOJHOM OOBbEME, HE CyMell BbIOpaTh Ui OIIbITa
HeoOxonuMoe  00OpylOBaHWE,  ONBITBI, U3MEPEHMs,  BbIUMUCICHHS,  HAOIIOJCHUS
MIPOU3BOJIMINCH HEMPaBUIIbHO, B OTYETE OBLIM JIOMYIIEHbl MHOXKECTBEHHBIE OIIMOKU, HE
BBITIOJTHIJI QHAIM3 TOTPEIIHOCTeH, He coOmogan TpeboBaHus O€30MacHOCTH TPyAa,
JIOTTyCKaJl OITMOKH IPU OTBETE Ha JIOMOJIHUTENbHbIE BOIPOCHL.

IIpakTHyeckue (ceMMHAPCKHE) 3aHATHUS.

Ha npakTthueckux 3aHSATHUAX paccMaTpUBAETCS NPUMEHEHHE 3aKOHOB (U3MKHU IS
pelIeHns TUMOBBIX 33/1a4 10 CIEAYIOUIUM pa3ieiiaMm:

Mexanuka (Kunematuka u JuHaAMUKA MOCTYNMATEIbHOTO M BPAILIATEIBHOIO JABU)KECHHUS.
Mexanuueckass paboTa, MOLIHOCTb. 3aKOHbl COXPAHEHHMS W M3MEHEHHUs] B MEXaHHUKE.
MexaHuka TBEpJ0Oro Tela. ).

MoJiekyasipHass (pu3nKa M TepMOAMHAMHKA (3aKOHBI HACAIBHOTO raza. SIBieHus
nepeHoca. Temnossie MamuHbl. [{ukn Kaprno. OuTponus. YpaBHeHHE peanbHOro rasa.).

DJIEKTPUYECTBO U MArHeTu3M (DJEKTPHUYECKOE IOJIE B BAKYyME U BEUIECTBE. 3aKOH
Kynona. Teopema I'aycca. Iloctosuublii snextpuueckuit Tok. IIpaBuna Kupxroda.
DneKkTpuvyecKkue TOKM B METalllaX, BaKyymMe M rasax. MarHuTHOe Mojie B BaKyyMe U
BemectBe. 3akoH bHo-CaBapa-Jlamumaca. Cunel Amnepa u  JlopeHua. fIBneHue
AIEKTPOMAarHUTHOM WMHAYKIMHU. 3akoH Papanes Mg SIEKTPOMArHUTHOM HHIYKIIHU.
[IpaBuno Jlenna. Sinenne camouHaykiuu. Tok cMmemienus. Y paBHenus Makcsea).

Koneb6anuss m Bonnbl (MexaHnudeckue KojaeOaHMs, 3JIEKTPOMArHUTHbIE KOJEOAHUS.
VYupyrue BoJIHbI. DJIEKTPOMArHUTHbIE BOJIHBI).

OnTtuka (I'eomerpryueckasi ¥ BOJIHOBas ONTUKA).

KBanToBas ¢usuka (Ctpoenue atoma. KBanrtoBass mpupona msiydeHus. KBaHTOBbIE
SBJICHUS B ONITHUKE. DJIEeMEHThl KBAHTOBOM MEeXaHUKH. SIBneHue paanoaktuBHocTh. [ledext
MacChl ¥ SHEPIHs CBSA3M siipa. 3aKOH PaJUOaKTUBHOTO pacraja).

OueHouHble MaTepHanbl MO ydeOHON aucIuIinHe «Du3mka» IPEACTaBISAIOT COOOM
KOMIUJIEKT 3a/ad Juisi paOOThl CTYJICHTOB Ha MPAKTHUYECKUX 3aHATUSAX B XOJI€ M3y4YEHUs
JTUCIUTUIMHBI.

Kaxxnas npakTtuueckass paboTa BBINONHSIETCS CTYACHTAMH B XOJ€ Y4E€OHOTO 3aHSTHS
WIKX BO BpEMs, OTBEAEHHOE Ha CaMOCTOSITEIbHYIO BHEAYJUTOPHYIO palbOTy CTyJEHTa
MOCJI€ U3YUYEHUSI COOTBETCTBYIONIECH TEMBI.

KpI/ITepI/II/I OLCHHBAHUWS PCIICHUA 3alaY HAd IMTPAKTHYCCKUX 3aHATUAX.

Kpurepun onenuBanus

Ounenka 5 (OTIMYHO) BBICTABISICTCS B CJAydasX IIOJIHOTO BBINIOJHEHHUS BCEro 00bEMa pabOTEHI,
OTCYTCTBUSI CYIIECTBEHHBIX OIMMOOK TPH BBIYHCICHUSIX U TOCTPOCHUSAX TpPahuKOB M PHUCYHKOB,
TPAMOTHOTO M aKKYPaTHOTO BBITIOJHEHUS BCEX 3aJaHUM, HAJTMYHSI BBIBOJIA.

Onenka 4 (XOpoIO) BBICTABIISCTCS B CIIydae IMOJHOTO MPU HAJWYUHU BBIMOJHEHUS BCETO 00BEMa
paboThl M HECYIIECTBEHHBIX OIMMOOK MNP BBIYUCICHUSX W TMOCTPOCHUU T'PAaPUKOB M PHUCYHKOB, HE
BIIMSFOIIMX HA OOIIHIA pe3yyIbTaT PEIICHUS.

Ouenka 3 (yIOBJICTBOPUTEILHO) BBICTABIISICTCS B CIydasX B OCHOBHOM ITOJTHOTO BBITIOJIHCHHUS PaOOThI
MIPU HAJTMYHH OITMOOK, KOTOPBIE HE OKA3BIBAIOT CYIIECTBEHHOTO BIUSHUS HA OKOHYATEIHHBINA PE3YIbTAT.




Onenka 2 (HEYIOBIETBOPUTEIBHO) BBICTABISACTCA B Cllydae, KOT/a JOMYIIEHBI MPUHIUIHAAIBHBIE
omuOKu (mepenyransl GOpMyIIbl, HapylIeHa MOCIEI0BATEILHOCTh BBIUUCICHUNH, OTCYTCTBYET MEPEBO
¢busznveckux BenuuuH B cuctemy CU u 1.1.).

TunoBble 3a1aHusl 1JI pa00ThI HA MPAKTUYECKHUX 3AHATHAX.

1. VYpaBHeHHE NPSIMOJIMHEHHOTO BM)KEHUSI UMEET BUI X = A~t+B-t2, roe A= 3 m/c, B=-0.25 M/
[TocTpouTs rpaguku 3aBUCUMOCTH KOOPJIMHATHI U IIYTH OT BPEMEHH ISl 3a/IaHHOTO JABHYKEHUSI.

2. Teno nmanaer ¢ BeicoThl 100 M 6€3 HayalIbHOI CKOPOCTH. 3a KaKO€ BpeMs TeJIO MPOXOAUT MEPBbIi
MeTp, nociegHuil MeTp cBoero nytu? Kakoil myTh NMpoXOAMT TEJIO 3a MEPBYIO, MOCIEIHIO CEKYHIY
CBOETO JIBHKEHUs?

3. K o0omy mucka maccoro m=5 Kr NpHJIOKEHa MocTosiHHasg KacatenbHas cuia P=20 H. Kakyro
KHHETUYECKYIO DHEPTUIO OYIeT MMETh JUCK Yepe3 t=5 ¢ mociie Havayia IeHCTBUS CHIIbI?

4. BeHTWISATOp Bpamaercs co CKOpOCThio, cooTBeTcTBYyROmEeH 900 o6/mMuH. [locie BBIKITIOYCHUS
BEHTUJISITOP, BpalllasgCh paBHO3AMEJIEHHO, CAeJal A0 OcTaHOBKU 75 00. PaboTa cui TopmMokeHus: paBHa
44.4 J1x. Haiitu: 1) MOMEHT HHEPLIMU BEHTUISATOPA, 2) MOMEHT CHUJIbl TOPMOKEHHUS.

5. [Huck Becom B 10 H u nuamerpom 60 cM Bpamiaercs BOKPYr OCH, IPOXOJSIEN yepe3 LEHTP
MIePIEHIUKYISIPHO €ro TIOCKocTH, aenas 20 o6/cek. Kakyto paboTy Ha/l0 COBEPIINTh, YTOOBI OCTAHOBUTH
TCK?

6. Ha 6apaban maccoit M=9 kr HamOTaH HIHYp, K KOHILy KOTOPOrO MpPUBSA3aH I'Py3 Maccoil m=2 Kr.
Haiitu yckopenue rpysa. bapaGan cuutaTs 0JHOPOAHBIM IMIIMHIAPOM. TpeHrem npeHedpeus.

7. CkoJbKO BpeMEHHU OYJET CKaThIBaTh 0€3 CKOJIBKEHUsI 00pyd ¢ HAaKJIOHHOMW IJIOCKOCTHU JUIMHOM 1=2
M u BeicoToi h=10 cm?

8. Ilyns maccoit 10 r netur co ckopocthio 800 m/c, Bpamiasch OKOJIO MPOJIOJIBHOW OCH C 9aCTOTOM
paBuoit 3000 ¢, ITpuHIMas myiTio 33 MATXHAP AMAMETPOM SMM, ONPENETHTH MONHYI KHHETHYECKYIO
SHEPTUI0 MYIH.

9. MaxoBuK, MOMEHT MHEpLUUU KOTOporo paseH 40 Kr*M’, Hagan BpAILLIATLCA PABHOYCKOPEHHO U3
COCTOSIHMS MOKOs oA AeicTBueM MomeHTa cuiibl M = 20 H-m. Bpamenus npogoipkanocs B Teuenue 10
c. OnpenenuTs KUHETUYECKYIO SHEPTrHt0 T, MpHOOPETEHHYI0 MAXOBUKOM.

10. B nenrpe ckambu JKyKOBCKOTO CTOUT 4YE€JIOBEK M JIEPKUT B PyKax CTEPKEHb JUIMHOU 2,4 M U
Maccoil 8 Kr, pacrosoKeHHbI BEPTUKAIbHO [0 OCU BpalieHHs ckambi. CKaMbsi C 4YEJIOBEKOM BPAILAETCs
¢ gacroroit n;=1 ¢’. C kakoii gactoroii n, OyZeT BpamaTbCs CKaMbsi C YEJIOBEKOM, €CJIM OH TOBEPHET
CTEpEHb B FOPU30HTANIbHOE MoJIokeHne? CyMMapHbIi MOMEHT MHEpPLUU YeJIOBEKa M CKaMbU paBeH 6
KI'M”.

11. HaxioHHas IJIOCKOCTh, 00pa3syromas yroi 25° ¢ mIocKOCThI0 FOPU30HTa, UMEET JuHy 2M. Telo,
JIBUTAsICb PABHOYCKOPEHHO, COCKOJIb3HYJIO C ATOM IJIOCKOCTH 3a BpeMs 2¢. OnpeaenuTs Ko3PPUIUEeHT
TPEHUS TeJla O MII0CKOCTb.

12. Yepe3 HenmoABMKHBINM 010K Maccoil paBHOUM 0,2 Kr MEepeKWHYT HIHYp, K KOHLIAM KOTOPOTO
MpUKpenuiu rpy3sl Maccamu m; = 0, 3 xr u mp = 0, 5 kr. Onpeaenuts cuibl HaTsoxeHUs T u T, mHypa
1o o0e CTOPOHBI OJI0OKa BO BpeMsl JIBHIKEHHUS I'PY30B, €CIIM Macca 0JIoka paBHOMEPHO pacipesiesieHa Mo
obomy.

13. C kakoi HaMMEHBIIECH BBICOTHI h JOJDKEH HayaTh CKATBIBAThCS akpoOaT Ha Benocuriene (He
paboTas Horamu), 4ToOBbI IIPOEXaTh MO JOPOXKKE, UMeromiel Gpopmy "MepTBOit netiu " paauycoM R =4 wm,
U HE OTOPBATHCA OT JJOPOKKH BepXHEW Touke netiau? TpeHueM npeHeOpeus.

14. ]JIBa Heynmpyrux Teija, Macchl KOTOPBIX 2 U 6 KI, IBUXKYTCS HABCTpeUuy APYTr IPYry CO CKOPOCTAMHU
2 m/c xaxjoe. OnpenenuTb MOAYNb U HallpaBJI€HUE CKOPOCTH KaXKJIOTO U3 3TUX TEJI, IOCIE yaapa.

15. T'panara, nereBuas co ckopoctbio 10M/c, pazopBanach Ha 1Ba ocKoJika. bosbIioi ockoiok, Macca
KoToporo coctasisia 60% Maccel Bcell rpaHaThl, IPOAOJIKA JBUTAThCS B MPEKHEM HAIPaBJIEHUH, HO C
YBEITUYCHHOUN CKOPOCTHIO, paBHOM 25M/c. HaliTi CKOpOCTh MEHBIIIETO OCKOJIKA.

16. Bosgyx oGbemom 1,45 M°, maxomsmmiics npu Temmeparype 20°C u manemmu 100 kIla,
MPEBPATUIIN B KUJKOE cocTosiHue. Kakoil o0beM 3aliMeT >KUIKUN BO3AYyX, €CIH €ro IIOTHOCTh 861
Kr/M>?

17. KakoBa Oblia HavajibHas TeMIlepaTypa BO3[yXa, €clid Npu HarpeBanuu ero Ha 3 K oObem
yBenuuuics Ha 1 % oT nepBoHa4YaaIbHOTO?




18. Kakas macca Bo3ayxa BbIMIET 13 KOMHAThl 00beMOM V'=60M Ipu MOBBIILIEHUHU TEMIIEPATypbl OT 1
=280 K 1o 7> =300 K npu HOpManbHOM JaBJICHUH?

19. Temmepatypa Bo3ayxa B kKomHaTe o0bemom 70 M Gbita 280 K. TTocite Toro kak MPOTOMUJIN T1€Yb,
TeMmIieparypa noassuiacek 10 296 K. Haiitu paboTy Bo3ayxa pu pacuIMpeHnH, €ClId JaBICHHUE TOCTOSHHO
u pasHo 100 xI]a.

20. Ha menp mupuHON 2 MKM IaJaeT HOPMAJIBHO NapaJlIEIbHBIN Ty4OK MOHOXPOMATHYECKOTO CBETA
¢ JUIMHOW BOJIHBI A=589 HM. Hailtu yribl, B HampaBie€HUM KOTOPBIX OyAyT HaOII0JaThbCSI MUHUMYMBI
CBETA.

21. T'opuzoHTanbHbIE peNbCchbl HaxoIATcs Ha paccrosHuu 1=0,3 M apyr ot apyra. Ha HuX nexur
CTepXKEeHb, NEPIECHIUKYIAPHBIA penbcam. Kakoil nomkHa ObITh MHAYKIMS MAarHUTHOTO MOJIA JJIsl TOTO,
4yTOOBI CTEpPKEHb Hayajl JBUIaThCs, €ciu Mo HeMy nponyckaercs Tok 1p=50 A? KoaddunueHnt tpenus
ctepkHs 0 penbebl k=0,2. Macca crepxks 0,5 kr.

22. JludpakumoHHas KapTHMHA HaOIOlaeTcsi Ha paccTOSHUM 4 M OT TOYEYHOrO0 MCTOYHHKA
MoHOxpomaTtuieckoro cseta (A=500 um). [locepennne Mex 1y 5KpaHOM U UCTOYHUKOM CBETa MOMeEIIeHa
nadparma ¢ KpyriaslM oTBepcTHeM. llpu kakom paguyce oTBepcTHsl LEHTP TUGPAKIMOHHBIX KOJell,
Ha0JI0JaeMbIX Ha 3KpaHe, OyzneT HauboJjee TEMHbBIM?

23. J1Ba 3apspKEHHBIX IAPHUKA, TOJBEIIECHHBIX HA HUTAX OJWHAKOBOM JUIMHBI, OITyCKAIOTCS B KEPOCHH.
KakoBa noymxHa ObITh INIOTHOCTh MaTepuaa MIapUKOB, YTOOBI YroJl pacXoKJIEHHsI HUTEH B BO3AyXE U B
KepoCcHHE ObLI OJUH U TOT e? Juanekrpuueckass NpOHUIIAEMOCTh KEPOCUHA €=2, INIOTHOCTh KEPOCHHA
p=0,8r/cm’.

24. BplUMCIUTH pajnychl MEPBbIX MATU 30H DPpeHens il ciaydas IJIOCKOW BosHbI. PaccTosiHue ot
BOJTHOBO# MOBEPXHOCTH JI0 TOUKH HabmtoneHus paBHo 1 m. J{muna Bostab A=500 HM.

25. DNeKTpoHBl, JETsIIMe B TEJIEBU3MOHHOM TpyOke, oOmamaior sHeprued 12 kaB. TpyOka
OpHUEHTHpPOBaHA TaK, YTO DJEKTPOHbI JBWKYTCS TOPU30HTAJIbHO C Iora Ha ceBep. BepTuxanbHas
COCTAaBIISIONIAsl 3€MHOTO MAarHUTHOTO TIOJII HAINPABJIEHA BHU3, U €r0 WHIAYKIUS B=5,5*10'5TJ1. B xakom
HalpaBJieHUd OyAeT OTKIOHSTHCSA SJEKTpOHHBIN yd? KakoBo yckopenue kaxaoro snektpona? Ha
CKOJIBKO OTKJIOHUTCS JIy4, IiposieTeB 20 cM BHYTPH TEJIEBU3UOHHOMN TpyOKU?

26. Kounbua HeroToHa 00pa3yroTcsi MEXKy MIIOCKUM CTEKJIOM U JIMH30# ¢ pajnycoM KpUBHU3HBI 8,6 M.
MoHoXxpoMaTHUECKUI CBET MajaeT HOpMalbHO. 3MepeHUsIMU yCTaHOBJICHO, YTO JAUAMETP YETBEPTOrO
TEMHOTO KOJIbla (CUuTasi LEHTPaJbHOE TEMHOE IISITHA 3a HyJeBoe) paBeH 9 mMm. HailTu juinHy BOIHBI
ITaJJAIOIIEr0 CBETA.

27. PeakTUBHBIN CaMOJIET, UMEIOIIMKA pa3Max KpbulbeB 50 M, JIETUT TOPU3OHTAIBHO CO CKOPOCTBIO
800 xM/4. OmpenenuTh Pa3HOCTh IOTEHLIMAJIOB, BO3ZHUKAIOIIYI0 MEXKJIYy KOHLUAMHU KpPbUIbEB, €CIIU
BepTHKAIbHAS CIIATAIOMAS MHIYKIMH MACHHTHOTO mons 3emmn pasaa 5*10° Ta. Moo mn
HCII0JIb30BATh TY Pa3HOCTh MOTEHLHUAJIOB JUIsl U3MEPEHUSI CKOPOCTH IM0JIETa caMoJiéTa?

28. B ombiTe KOHra oTBepcTrs OCBELIATNCh MOHOXPOMATHUECKUM CBETOM JJIMHOM BOJHBI A=600 HM,
paccTosTHUE MEXIY OTBEPCTUSIMH | MM M PAacCTOSIHHE OT OTBEPCTHH 110 3kpaHa 3 M. HaiiTu monoxeHue
TPEX HEPBBIX CBETIBIX MOJIOC.

29. IlpoBoaHuk auHOM |=1 M JABMXKETCS CO CKOPOCTBIO V=5 M/C NEPHEHIUKYISIPHO K JIMHUAM
MHIYKIUHA OJHOPOJHOTO MarHUTHOro mnojs. OnpeaenuTs BEIUYUHY UHAYKIUUA MAarHUTHOIO IOJIS, €CIH
Ha KOHIIAX IIPOBOJIHHMKA BO3HUKAET pa3HOCTh noteHnuanos 0,02 B.

30. JIya cBeTa majaeT Ha IUIOCKONMAPAIIEIbHYIO CTEKISHHYIO IUIACTHHKY mox yriom i=60°. Kakopa
TOJIIMHA TUIACTUHKYU d, eciii mpu BbIxoje U3 He€ yd cMectmiica Ha 20 mm? TlokasaTenb mpenomiieHus
crexia n=1,5.

31. Yerblpe OOHOMMEHHBIX 3apsiia ( PacIOJIOKEHBl B BEPIIMHAX KBaJpara co CTOpoHOM a. Kakosa
OyzaeT HanpsHKEHHOCTD MOJIS Ha PACCTOSIHUM 2a OT LEHTpa KBajpara: 1) Ha MpOoJI0JDKEHUH AUAaroHaiu; 2)
Ha IpSIMOM, MPOXOAsIEl Yepe3 HEeHTp KBajpaTa U napajuiebHOU cTopoHam?

32. YcraHoBKa [uisi moaydeHus KoJienm HproToHa ocBemaercss MOHOXPOMATHYECKHUM CBETOM.
Habmionenue Bemercs B OTpaXkeHHOM cBeTe. Paaumychl JBYX COCEIHHMX TEMHBIX KOJIEl] paBHBI
cootBercTBeHHO 4,0 1 4,38 MM. Paguyc kpuBu3HBI JHMH3BI paBeH 6,4 M. HaliTu nopsakoBele HOMeEpa
KOJIEI] U JUIMHY BOJIHBI [1AJAIOILIET0 CBETA.

33. B ompiTe ¢ 3epkanamu OpeHens pacCTOSHUE MEXKTy MHUMBIMHA H300paKEHUSMH UCTOYHHKA CBETa
6bu10 paBHO 0,5 MM, paccTosiHHME 10 ’KpaHa 5 M. B 3eneHoM cBeTe mosydyminnch MHTEP(EpPEHIIMOHHBIE
MI0JIOCHI HA PACCTOSIHUM 5 MM JIpyT OT Apyra. HaliTu /JuiHYy BOJIHBI 3€JIEHOTO CBETA.

34. Kycok mpoBojia anuHO#M =2 M ckiaapiBaeTcsl BABOE M €T0 KOHIIBI 3aMBIKAIOTCS. 3aT€M IPOBOJ



pacTsaruBaeTcs B KBaJpaT TaK, 4YTO IJIOCKOCTh KBajpara IMEpPHEHAUKYISIpHA TOPU30HTAIbHON
COCTABJISIIONICH WHIYKIIMA MAarHUTHOTO TOJs 3eMJIN B=2*10" Tx. Kakoe KOJUYECTBO 3IIEKTPUYECTBA
MPOUAET Yepe3 KOHTYP, €CIH ero conpoTuBienrne R=1 Om?

35. CBer OT MOHOXpOMaTH4ecKoro ucrouyHuka (A=600 HM) majgaeT HOpPMalbHO Ha JUadparmy c
KpyriibIM oTBepcTHeM. {uametp otBepctus 6 MM. 3a auadparmoii Ha pacCTOSHUU 3 M OT HEe HAXOIAUTCS
skpaH. 1) Ckonpko 30H DpeHens ykiaabiBaeTcs B oTBepcTuM auadparmel? 2) Kakum Oyner uneHtp
TU(PPaKIMOHHON KapTUHBI HA SKpaHe: TEMHBIM WU CBETJIBIM?

36. DIEKTPOH, MBHTABLIMICS CO CKOpOcThIO 5*10°M/c, BieTaeT B MapajieNbHOE €ro IBHKCHHUIO
aneKTpudeckoe mose HanpsbkeHHOCThI0 1000B/M. Kakoe paccTosinue mpoiaET IeKTPOH B 3TOM TMOJIE 10
MOMEHTa OCTAHOBKH UM CKOJIbKO BPEMEHU €My Ui 3TOro notpedyercs?

37. Jlyd cBera majgaer Ha IUIOCKOINAPAIIIEIbHYIO CTEKJISIHHYIO IUIACTUHKY MOJ YIioM i=60°. KakoBa
TOJIIIMHA TUIACTUHKYU d, eciii mpu BbIxoje U3 He€ yd cMectmiica Ha 20 mm? TlokasaTenb mpenomiieHus
crexia n=1,5.

38. DIEKTPOH, MBHTABLIMICS CO CKOpOCThIO 5*10°M/c, BieTaeT B MapajieNbHOE €ro IBHKCHHUIO
anekTpudeckoe noje HanpsbkeHHocThio 1000B/m. Kakyro nomio cBoel nmepBoHayalbHOM KMHETUYECKOM
SHEPruu MOTEpsieT DJEKTPOH, IBUTAsChb B ATOM IIOJIE, €CJIM DJIEKTPUYECKOE Iojie OOpbIBaeTcsl Ha
paccrosituuu 0,8cM myTH 351ekTpoHa’?

39. UccnenoBanue cnektpa wuziaydeHuss CoJHIA [OKa3bIBa€T, YTO MAaKCUMyM CHEKTpPaJIbHOU
IJIOTHOCTH 3HEPreTHYECKON CBETUMOCTH COOTBETCTBYET JuiMHE BOJIHBI A=500 HM [Ipunumas Conxue 3a
YepHOE TEeJI0, ONPEACIUTh Maccy m 3JIEKTPOMarHUTHBIX BOJIH (BcexX JUIMH), u3nydaeMmbix ComHiem 3a 1 c.

40. Omnpenenuth TemiepaTypy 7, Ipu KOTOPOM dHEPreTUYecKas CBETUMOCTh YEPHOTo Tena paBHa 10
kBr/™M* .

41. BplyuciauTh YacTOTHI BpalleHHUs 3JEKTPOHA B aTOME BOJOPOJAa HA BTOPOW M TPEThel OpOUTax.
CpaBHUTB 3TU YacTOTHI C YAaCTOTOM ramMma H3JIy4EeHHUs MIPU MEPEX0Jie JIEKTPOHA C TPETheH Ha BTOPYIO
opOury.

42. Tlotok sHepruun @D, U3TydaeMbli U3 CMOTPOBOIO OKOIKAa IUIABMJIBHOW Ieuu, paBeH 34 BrT.
Ornpenenuts Temieparypy [ IIedr, eciy IOMah OTBEPCTHS S = 6 cM”.

43. Omnpenenute mnocrosiHHyto Ilmanka h, ecau u3BecTHO, YTO (OTOANIEKTPOHBI, BHIPHIBAEMBIE
C MOBEPXHOCTU HEKOTOPOro MeTajia cBeToM ¢ 4actoToi 2,2*10715 ', moiHOCThIO 3a/1epKUBatOTCA
oOpaTHbIM moOTeHIMaaoM B 6,6 B, a BeppiBaeMbie cBeTOM ¢ yactoToil 4,6*10"15 't moTeHIMaiom B
16,8 B.

44. DnexTpoH aBwxkercs co ckopocthio 200 Mwm/c. OnpenenuTh AAUHY BOJHBI A€ bpoiins,
YUNTBHIBAs M3MEHEHHsS] MacChl JIEKTPOHA B 3aBHCHUMOCTH OT CKOPOCTH.

45. HaifTu HauMEHBIIYIO A Min U HauOOJBIIYI0 A MaxX JUIMHBI BOJH CIIEKTPAIbHBIX JIMHUHN BOJIOPO/IA B
BHIUMOM 00JIaCTH CIIEKTpaA.

46. Haiitu Mmaccy ¢ortona: 1) kpacHbix aydeit ceeta (A=700 HM) 2) PEHTI€HOBCKHX Jiydel (A=25 nm)
u 3) ramma-nyuerd (A= 1,24 om).

47. Onpenenuth KpacHyl TrpaHunly Ao ¢dotodddexra mis 1e3us, eciau MNpu OOIydeHUH €ro
MIOBEPXHOCTU (PHUONETOBBIM CBETOM JIMHONW BOJHBI A=400 HM MakcuUMalibHas CKOPOCTb  Vmax
¢doToanekTpoHoB paBHa 0,65 Mwm/c.

48. Yron bproctepa mpu mameHWH CBETa U3 BO3AyXa Ha KPUCTAUI KaMEHHOW conu paBeH 57
rpag. OnpenenuTs CKOPOCTh CBETA B 3TOM KpHUCTAJLIE.

49. HailfTu MUHUMAaJIbHYIO S3HEPIHI0, HEOOXOAUMYIO JJI yaJIeHUsI OJJHOTO IMPOTOHA U3 si/ipa a30Ta.

50. Kaxoit umzoton obpasyercs wu3 232 90Th mocne uverbipex a-pacnajoB U ABYX b-pacraigon?

NuauBuayaabHoe Jo0MalHee 3a1aHKe.

BrinosiHeHHe cTyAeHTaMu WHAMBUAYAJIbHOIO JOMAIIHETO 3aJaHusi CIOCOOCTBYET
Haubosee rIyOOKOMY N3YUYEHHIO COOTBETCTBYIOLIETO pa3jiesa Kypca (PU3NKH.

Heab 3aganus: 3akperieHue NMPaKTUUYECKUX HABBIKOB pelleHHs (U3MYECKUX 3a7ad C
MPUMEHEHUEM MAaTEMAaTUYECKOro armapara, yriiyoJIeHHOe U3yYeHUE U YCBOCHHE Y4eOHOT0
MaTrepuaia.

Crpykrypa padorbl. UHIMBUAYaNbHOE OMAIIHEE 33JaHUE COCTOMT W3 2 4acteu. 1
4acTh BBINOIHAETCS B TeueHue 1 cemectpa u coaepkut 20 3a1a4 U3 CIEAYIOMUX PA3IECIOB



GbU3uKM: KUHEMAaTHKa TOCTYHaTeJIbHOTO M BpAaIaTeIbHOrO JBWXKEHUs. J(uHamuka
MOCTYNATEJIbHOIO W BpAallaTEIbHOIO JBHXKEHHS. BpamjeHue TBEpAOro Tejia BOKPYT
3aKpEIUICHHONM OCHU. 3aKOHBI COXpPaHEHHUSI M WM3MEHCHHUSI B MEXaHMKe. MeXaHH4ecKue
KoJie0aHUsS U BOJIHBI. 3aKOHBI MJICAIbHBIX Ta30B. KuHeTndeckas teopusi razoB. OCHOBBI
TepmoarHaMUKku. [IpuMeHeHue mepBoro 3aKkOoHa TEPMOJAWHAMHUKH K HICAIBHBIM Ta3am.
Bropoit 3akoH TepmoauHaMuku. PeanbHble Ta3bl M KUIKOCTH. YpaBHeHUE Ban-nep-
Baanwca. SIBnenue nepeHoca. 3aKOHbI TOCTOSAHHOTO ToKa. Pa3BeTBieHHble 1ienu. [IpaBumna
Kupxrodga. Pabora. MomiHocTs Toka. MarHuTHoe 1moJjie B BAKyyMe U B BEIIECTBE. DHEPTHUsI
MarHuTHOTO TOJA. JIBHJKEHHE 3apsKEHHBIX YAaCTUL] B DJIEKTPUUYECKOM M MATrHUTHOM
MOJISIX. 2 YaCTh BBIMOJHIETCA B TEYEHUE 2 ceMecTpa U coAepuT 20 3a71ay U3 CIeIyronmx
paznenoB (GU3MKA: MEXaHHMYECKUE U DJICKTPOMArHUTHBIC KOJeOaHWS W  BOJIHBL
[lepemennbiii TOk. ['eomerpuueckass onTuka. BoiHoBas onTuka: uHTephEpeHIus,
nudpakius, mojspusanus cBeta. KBaHTOBas ONTHKA: TEIJIOBOE M3JYyYCHHUE U 3aKOHBI
BHemHero  gotoddpdexra. Atom bopa. BomHOBBIE  CBOWCTBA ~ MUKPOYACTHIL.
PanunoaktuBHOCTh. [ledext Mmacc. DHeprus cBsi3u. 3aKOH paguoaKTUBHOTO pacraa.

Odopmiienne HMHAUBUAYAJBHOrO0 aoMamHero 3aganusa. WJ/[3 npenocraBusercs
MpenojaaBaTeso Uil MPOBEPKU HAa OyMaKHBIX JUCTax B (opmarte A4 wiM B TETpaJu.
[Ipu Bemonuennn WJI3 cTyaeHTy HEOOXOAMMO PYKOBOACTBOBATHCS —CIICIYIOIIMMU
MpABWIAMU:

1. TuTynbHBINA JUCT WM OOJIOKKY TETpaau HEOOXOAUMO MOANMUCATH MO CIEAYIOIIEMY
oOpasiry:

Crynent BI'TY um. B.I'. lllyxoBa
Anpgpees U. I1., rpynna Kb -11
NJI3 Nel

1. U3 BeimonHsOTCS yepHWwiIamu. Kaxkpas 3agada JOJDKHA HAYMHATBCS C HOBOM
CTpaHUIIbl. Y CJIOBHS 3aJ]1au MEePENUChIBAIOTCS 0€3 COKpaIeHUH.

2. Pemienust JOJKHBI COMPOBOXKIATHCS MOSICHEHUSIMHU, PACKPBHIBAIOIMNMU (HU3UUYECKUI
CMBICJI IPUMEHSAEMBIX (DOPMYJI UJIIH 3aKOHOB.

3. HeobxomuMo pemuTh 3amady B OOIIEM BHJE, T.€. BBIPA3UTh HCKOMYIO BEIUYUHY
yepe3 OyKBeHHbIC 0003HAUCHHS BEJTWYHWH, 3a/IaHHBIX B YCJIOBUU 3a/1a4H.

4. TloncTaBuTh B OKOHYATENbHYIO ()OPMYIIYy BCE BEJIMYHHBI, BHIPAXKEHHBIE B CHCTEME
CU. IIpousBecT BEIYMCICHUSI U 3aMKUCaTh OTBET.

Cpok cnaun U3 onpenensercs npenoaaBaTesieM.

Tunosvie sapuanmul 3a0aHUlL
N3 Ne 1

1. CknanpIBaroTcs ABa rapMOHMUYECKUX KOJIEOAHUSI OAMHAKOBOW YacTOThl M OJINHAKOBOTO
HanpasieHus: X1=Al*cos(W*t+dul) n X2=A2*cos(W*t+¢pu2). HauepTutrb BEKTOPHYIO
auarpamMmy aias MomeHTa BpemeHu t=0. OmnpenenuTs aHAJIUTUYECKYIO aMIUIUTYAy A U
HavyanpHyto  ¢a3zy ¢u pesynprupyomero kosneOaHus. OTaoXuTh A UM QU Ha BEKTOPHOMU
nuarpamme. Haiftu  ypaBHeHue  pe3yiabTHpylomiero kosiebanust (B TPUTOHOMETPHUYECKOMN
dbopmMe uepe3 KOCHHYC). 3aady pemuTh i AByx ciydaeB: 1)Al=lcm, ¢ul=pi/3; A2=2cwm,
Gu2=5*p1/6; 2)Al=lcm, ul=2%*pi/3; A2=1cm,pu2=7*p1/6.

2. Komera pmBmxerca Bokpyr ConHIA 1O 3JUIMICY C O3KCLEHTPUCHUTETOM, PaBHOM
0,6. Bo ckonpko pa3 JinHeHHast CKOPOCTh KOMEThI B Oirpkaiimeit k CosHily Touke OpOUTHI O0JIblIIE,
4yeM B HauOosiee ynanéHHOu?




3. ®usnueckuil  MaATHUK  NpPEACTaBIsSeT  COOOM  TOHKHIA m 0
OJIHOPOJHBIA  CTEpP’KEHb MaccOl m C YKpEIUIEeHHbIM Ha HEM JByMs
MQJICHbKUMHU [IApUKaMH MaccaMd m U 2m. MasTHUK COBeEpIIaeT 0 lm lo lom
KoJie0aHusl OKOJIO TOPU30OHTANILHOM OcH, mpoxojsiiel yepes3 Touky O Ha
crepxHe. OrmnpenenuTb YacTOTy HIO  TapMOHMYECKHX  KoJieOaHui
MasiTHHKa s ciaydaeB  a,0,,r. Jnmuna crepxuas L=1M. Ilapuku 2m 2m 2m m
paccMaTpuBaTh KaK MaTepUalIbHbIE TOUYKH. 9 0 9 2
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4. Touka JBWXKETCS IO MPSMOM COracHO ypaBHeHHIO X=A*t+B*t**3, rme A=6m/c, B= -
0.125m/c**3. Omnpenenuth CPEIHIOK IMYTEBYIO CKOPOCTh TOYKH B MHTEPBaJe BpeMEHH OT t1=2c¢
1o t2= 6c.

5. Touka coBepuaer rapmMoHuueckoe kojiebanue. Ilepuon konebanuit T=2 c, ammautyaa
A=50 mm, HavanbHas ¢aza u=0. Haiitu ckopocts V TOYKM B MOMEHT BpPEMEHH, KOTJa
CMEIIEHUE TOYKHM OT IOJIOKEHUSI PABHOBECUS X=25 MM.

6. UWneampnslii Ta3 coBepmaer 1ukia Kapno. Temmneparypa T2 oxmagutens paBHa 290
K. Bo ckonbko pa3 ysenmnuutesa KII/] nukina, ecim temmneparypa HarpeBarels HOBbICUTCS OT T1 =
400 K no T1= 600 K?

7. Ilpm wu30XOpHOM HarpeBaHuu Kuciopoja oobemom 50 i1 naBnenue usmeHwiocs Ha 0,5
MIla. HaiiTu KOJIWYECTBO TEIIOTHI, COOOIIEHHOE Ta3y.

8. Kakyrw temmepatypy uMewT 2 T a30Ta, 3aHMMaroniero oosem 820 cm**3 mpu naBienuu B
2 atm?

9. T'a3 maccoit 58.5r HaxomuTcs B COCyIe BMECTUMOCTBIO S5i. KoOHIEHTpanus MOJIEKysl
raza pasHa 2.2*10**26 m**(-3). Kakoii aT0 raz?

10. /IBa pa3nuuHBIX Tra3a, W3 KOTOPBIX OJMH OJHOATOMHBIM, a JIPYrol  JIBYXaTOMHBIM,
HaxXOJATCsl MpU OJMHAKOBOW TeMIEepaType U 3aHUMAT OJMHAKOBBIA 00beM. ['a3bl cxxumaroTcs
aanabaTUYecKu Tak, YTo 00bEM UX yMEHbIIAaeTcs B ABa pas3a. Kakoit u3 ra3oB Harpeercs 0oJbIie
1 BO CKOJIBKO pa3?

WUJI3 Ne 2

1. Toukuii crepxxeHb AMHON 12 cM 3apsbkeH ¢ auHeWHoH mnotHocThio 200 HKn/M. Haittu
HAIIPSHKEHHOCTh  3JIEKTPUYECKOrO ITOJIsI B TOYKE, HAXOJAUIEHCS HA PACCTOSHHUH 5 CM OT CTEPKHS
IIPOTUB €TI0 CEPEAVHBI.

2. Konpencarop anekrpoeMKocTbio 0,6 MK®D ObLI 3apsbKeH 10 pa3HOCTH noTeHiuanoB 300
B u coemuHeH cO BTOpPHIM KOHAEHCATOPOM 3JIEKTPOeMKOCThI0 0,4 MK®D, 3apsKEHHBIM /10
pazHoctu noteHuuanoB 150 B. Haitu 3apsn, meperekmmi ¢ IUIaCTHMH NEPBOTO KOHAECHCATOPA Ha
BTOPOM.

3. IlpocTtpaHcTBO MEXIy IUIACTUHAMHU IUIOCKOIO KOHJEHcAaTopa 3aloJIHEHO CTEKIIOM.
Paccrosane mexmy minactuHamu paBHO 4 MMm. Ha mmactunbl momano Hanpspkenue 1200 B. Haiitu
: 1) mone B crekye, 2) MOBEPXHOCTHYIO IUJIOTHOCTh 3apsiia Ha IUJIaCTMHAX KOHJEHcaTopa, 3)
MTOBEPXHOCTHYIO IJIOTHOCTD CBSI3aHHOTO 3apsga  Ha  cTekie  4)AUdJIeKTPUYECKYIO
BOCIIPUMMYHUBOCTH CTEKJIA.

4. B pryrHoMm aud@y3MoHHOM Hacoce exeMuHyTHO ucnapsiercst 100 r pryru. Uemy H0JKHO
ObITh PaBHO COIPOTUBJICHME HAarpeBaTelsi Hacoca, €cld HarpeBareilb BKJIIOYAeTCd B CETh
HanpspkeHueM 127 B? YienbHyto TemioTy npeoOpa3oBaHus pTYTH NPHUHATH paBHOU 2.96*10**6
Jx/Kr.

5. 3apsbKkeHHas ~ YacTHIla, MPOWAs  YCKOPSIOIMIYIOCS pa3HOCTh moTeHimaioB 600 kB,
npuobpena ckopocts 5,4 Mwm/c. OnpenenuTs yaeabHBIN 3aps 4acTUIB (OTHOIICHHUE 3apsja K
Mmacce).

6. Haiitu oTHomeHHe q/m ISl 3apsHKEHHOW YacTHIlbl, €CJIM OHa, BJIETas CO CKOPOCTHIO
v=10**6 m/c B 0OJJHOPOJIHOE MarHUTHOE T0JIe HanpssKeHHOCThI0 H=200 kA/M, IBMXETCS TIO AyTe
OKpyXHOCTH paanycom R=8,3 cm. HampaBineHue CKOpOCTH IBMKEHHS YACTHUILIBI IIEPIICHIUKYIISIPHO
K HallpaBJICHUIO MarHuTHOro moJia. CpaBHUThH HailIeHHOE 3HAUYE€HHWE CO 3HAYEHUEeM q/m s
AJICKTPOHA, MPOTOHA U alb(a-dyacCTHUIIBI.

7. JlBa MOHA MMEKIIHME OJIMHAKOBBIM 3apsi, HO Pa3JIMYHBIC MACChl BJIETEIH B OJHOPOJHOE
MarHuTHoe 1oJe. [lepBblid MOH Hayad JABUTaThbCS MO OKPYKHOCTHM paguycoM S5 CM, a BTOPOM
HOH - TI0O OKPY)KHOCTH paguycoM 2,5 cMm. HalTu oTHOmIEHHWE Macc MOHOB, €CJIM OHM MPOILIN




OJIMHAKOBYIO YCKOPAIOII[YIO PA3HOCTH NOTCHIIMAJIOB.

8. Tlo xontypy B Buue kBaapata uaet Tok 50 A. JlnumHa ctoponsl paBHa 20 cM. OnpeaenuTsb
MAarHUTHYIO HHIYKIMIO B B TOUKe mepeceyeHusi AUaroHaye.

9. Ilpsmoit mpoBoxg mmuuoit 10 cM, mo xkoTopomy TeueT Tok 20 A, HaxoauTcs B
OJIHOPOJAHOM MarHutHoMm mnozie ¢ uHaykumed B = 0,01 Tan. Haittu yron anbda mMexnay
HallpaBJICHUAMU BeKTopa B u Toka, eciim Ha npoBox aercteyer cuiia 10 mH.

10. DnekTpoH  JOBWXKETCS B OJHOPOJAHOM MAarHMTHOM mojie ¢ wmHAyknmer 0,1 Tn
MEePHEHIUKYISIPHO JIMHUSAM HHAYKIHH. Onpenenutrs Cuily, ACHCTBYIONIYI0 Ha JJIEKTPOH CO
CTOPOHBI MOJISA, €CJIM PANYC KPUBU3HBI TpaeKTopuu paseH 0,5 cM.

N3 Ne 3
1. Ha pucyHke  yka3aHbl  IIOJIO)KEHHUS  TJIABHOU
onTuueckoii ocu MN  cdepuueckoro 3epkana, €ro IoJjroca s 5 S
P u rnaBHoro ¢oxkyca F. OmnpeaenuTb, BOTHYTBIM WU M * ) NM 5 N
a

BBIIYKJIBIM SIBJISIETCSL 3TO 3€pKajio. byner nu  wuzoOpakeHue
JEWCTBUTEILHBIM WM MHAMBIM?

2. Ha kakyro mamunHy BodHBI JI OyaeT pe30oHUPOBATH KOHTYp, COCTOSIIIMN W3 KaTyILIKU
UHAYKTUBHOCThIO =4 MkI'H u KonzgeHcaropa anekrpoemkocTbio C=1,11 HD?

3. OmnpenenuTh YrJIOBYIO AMCTIEPCUIO TUMPAKIIMOHHOW pemeTku maiua yrina gudpakuun 30
rpag v juinHel BoHbI 600 HM. OTBeT Bhlpazuth B eauHunax CU u B MUHyTax Ha HM.

4. lIlocrossHHas  audpakuvoHHo  pemerku d=2.5 Mxm. Halitu yrioByro  nucnepcuro
d(pu)/d(nsamOna) pemerkn as aaMOaa=589 HM B CIIEKTPE TMEPBOTO MOPSIIKA.

5. B omnbite ¢ 3epkamamu  @DpeHens paccTOSHUE MEXAY MHUMBIMH HU300paKeHUSIMU
UCTOYHUKA cBeTa ObwIo paBHO 0,5MM, pacCTOsIHME 10 3KpaHa SM. B 3eneHoM cBere Mosydyuinch
UHTEpPEPEHIIMOHHbIE TOJIOCKI Ha PACCTOSTHUM SMM  Jpyr oT Jpyra. HaliTu 1yinHY BOJHBI
3€JICHOT0 CBETa.

6. Ha crakaH, HamoJHEHHBIA BOJOW TOJIOKEHA, CTEKJIAHHAS ruactuHa. [lox KakuMm  yriiom
JOJDKEH TajaTh Jyd CBETa Ha IUIACTHHY, YTOOBI OT TIOBEPXHOCTH paszfena BOJbI CO CTEKJIOM
MIPOM30IILIO TIOJIHOE BHYTpeHHee oTpakenue? [lokazarens mpenomieHus crekia 1,5.

7. TIlpenomnstoumii yros paBHOOeqpeHHON mnpusMbl paBeH 10rpaa. MoHoxpomaTHuecKuid
nyd magaer Ha OOKoByro Tpanb moj yriaom 10rpax.. Haittu  yrom  OTKIOHEHHST — OT
NIEPBOHAYAJIILHOTO HANpaBJICHUs, €CJIM NOKa3aTesb NPEJIOMIIEHHs MaTepralia npusmsl 1,6.

8. Tlpu dotorpadupoBannu criekTpa 3Be3/b6l AHIAPOMEIbl ObUIO HAWJCHO, YTO JMHUS THUTaHa
(495,4um) cmemena k ¢uoseroBomy KoHiy cmektpa Ha 0,17um. Kak nBmxkercs 3Be3na
OTHOCHUTEJILHO 3eMn?

9. Hwmeercsa BorHyTOE cepuueckoe 3epkano ¢ QokycHbM paccrosinueM 20 cm. Ha kakom
HanOOJIBIIIEM pacCToOAHNN h or omrmyeckoii ocu JOJIKCH HaXOOUTHCA npeameT, YTOOBI
npojoibHas chepudeckas adeppanus cocTtapisiia He 6ombine 2% (OKYyCHOTO pacCTOsSHUSA?

10. Ha muadparmy ¢ gumamerpom  oTtBepctuss D=1.96 MM mamaer HOpPMaIbHO
NapajuIeIbHbIA IIy40K MOHOXpomaThueckoro  cera (iaam01a=600 Hm). Ilpu kakom
HauOOoJbIIeM paccTosiHUM | Mexay auadparMoil M 3KpaHOM B LIEHTpe TUPPAKIIMOHHON KapTHHbI
emie Oyaer - HaOMIOAATHCS TEMHOE TSI THO?

UJI3 Ne 4

1. Tlpu B3phIBE BOJOPOAHON OOMOBI MPOTEKAET TEPMOSACpHAs peaklus 00pa30BaHUS TIelHs
u3 geiirepus u Tpurus. Hanucars ypaBHeHue peaxuuu. Haiitu sHepruto Q , BbIIENISAOLICIOCS
npu 1ol peakuuu. Kakyto sHepruro W MOKHO MOIY4UTh IIPH 00pa3oBaHUU Maccel m=1 1 reiaus?

2. Ilpum yBenuueHMM TEPMOJIMHAMMYECKON TEMIEpaTypbl YUEPHOTO Tejla B JBa pasza JJIMHA
BOJIHBI, Ha  KOTOPYKO MPUXOJUTCA MAKCUMYM CHEKTPaJIbHOM IUIOTHOCTH SHEPreTHYECKON
CBETUMOCTH, yMeHbIIIach Ha 400 HM. OnpenennTh HauaabHYI0 M KOHEYHYIO TEMIIEPATYPHI.

3. Haiitu yucio NPOTOHOB U HEUTPOHOB, BXOJAIIUX B COCTaB sIEP TPEX M30TONOB MAarHus:
a) 2412Mg; 6) 2512Mg; B) 2612Mg.

4. JlBa siapa B cOnm3unuch 10 paccTOsHUS, paBHOTO AuameTpy siapa. Cuutas, 4To mMacca sapa
U 3apsijl paBHOMEPHO pacHpelesieHbl o o0beMy sijpa, ompenenutbh cuity F1 rpaBUTanMOHHOTO
npuTsLKeHusd, cuity F2 kynoHoBckoro otrajnkuBanus 1 oTHoueHue 3tux cui (F1/F2).

5. OmnpenenuTh IIWHY BOJHBI A€ bpoilist 3JIeKTpoHA, €Ccou ero KWHETHYecKas >Heprus |




K3B.

6. OmnpenenuTh AeEKT MacChl U SHEPTHUIO CBSI3U s/Ipa aToMa TSHKEJIOro BOJOPO/JIa.

7. IlapaynenbHpli IIy4OK SJIEKTPOHOB, JBHIKYIIMXCA C OJUHAKOBOM CKOPOCTBIO paBHBIN |
Mwm/c, nagaer HOpMalbHO Ha auadparmy ¢ JUIMHOW 1uenpio mmpuHOM 1 miMm. Ilpoxons uepes
1IeJib, 3JEKTPOHBI pPACCEUMBAIOTCA U 00pa3yloT JIUGPAKUUMOHHYIO  KapTHHY Ha JKpaHe,
pacrojio’)keHHOM Ha pacctosHud 50 cM  OT IIeId M HapavielbHOM IJIOCKOCTH Auadparmsl.
Onpenenutpy JUHEWHOE PAcCTOSHUE MEXIY NEepBBIMU JU(PPAKIMOHHBIMU MUHUMYMaMHu.

8. Ompenenuts OTHOCHUTEIBHOE YBEIMYCHHE DHEPreTHYECKOM CBETHMOCTH YEPHOTO Tela
IIPH YBEJIMUEHUU €ro TemrepaTypsl Ha 1%.

9. B kakux oOmactax CcHeKTpa JiexaT JIMHBI BOJIH, COOTBETCTBYIOIIME  MAaKCUMyMY
CHCKTpaJIBHOI;'I IIJIOTHOCTHU SHGPFGTHHGCKOﬁ CBCTUMOCTHU, €CJIIM HCTOYHHUKOM CBC€TA CIIYXKHT: 1)
cnupanb snexrpuueckoi namnouku (I'=3000 K), 2)nosepxnocts Connua (T=6000 K) u 3)aromuas
6oM0a, B KOTOpOl B MOMEHT B3phIBa pa3BUBaeTcsl TeMiieparypa okojio 10**9 K? Wsnyuenue
CUUTATh ONM3KHUM K M3JIy4EHHUIO a0COJIIOTHO YEPHOTO Tea.

10. MoXHO YCIOBHO NpPHHSATH, YTO 3eMJIs W3IydaeT Kak Cepoe Teylo, HaxoJsulieecss IpH
temrneparype 280 K. Onpenenutb  MOIIHOCTh TEIUIOBOTO — M3JIy4eHUs  3€MJIM,  €CIU
SHEepreTHYecKas CBETUMOCTh €€ MOBEPXHOCTU paBHA 325 kJDx/(M**2*y).

KpI/ITepI/II/I ONCHHUBAHUA HHANBUAYAJIBHOI'O JOMAIITHETO 3adHN .

Onenka Kpurepuu onienuBanus

5 3amaun  pemeHsl IMOJHOCTEIO W O(OPMIIGHBI B COOTBETCTBHH C IPEIBSIBISIEMBIMU
TpeOOBAHUSIMH.

4 3amaun pemeHsl MOJHOCTHIO U B IIEIOM 0()OPMIICHBI B COOTBETCTBUU C MPEIBSIBISIEMBIMA
TpeOOBAHUSIMH.

3 3amaun penieHbl MOTHOCTHIO ¢ HE3HAYUTEIbHBIMU OITMOKaMH U 0(OPMIICHBI, B OCHOBHOM,
B COOTBETCTBUU C MIPEIbSBIIIEMBIMU TPEOOBAHUSIMHU.

2 3amaun penieHpl He TOJHOCTBIO M COAEPKAT OMMOKH, 0QOpMIICHHE HE COOTBETCTBYET
MIPEBSBIIIEMBIM TPEOOBAHUSIM.

IIpomeskyTouHasi aTrrecTaumMs OCylecTBIsieTcs B KoHUEe 1 u 2 cemectpa B dopme

IK3aMcEHa.

DK3aMeH BKJIIOYAeT JBE YacTu: TeopeTudeckyto (1 Bompoc) M mpakTuueckyro (2
3amaym). {1 MOArOTOBKM K OTBETY Ha BOIPOCHI M 3aJaHusl OWiIeTa, KOTOPBIA CTYAEHT
BBITACKUBAET CJydailHbIM 00pa3oM, OTBOIUTCS Bpems B mpenenax 60 munyt. Ilocne
OTBETa Ha TEOPETUYECKHE BOMPOCHI OWJIeTa, MPEnojaBaTesib 3aJacT JOMOJHUTEIIbHbIE

BOIIPOCHI.

Pacnpenenenne BOMPOCOB W 3aJlaHU 1O OWJIETaM HAaXOAUTCS B 3aKPBITOM IS
CTYICHTOB jaoctyme. ExxeronHo mo QucHMIUIMHE Ha 3acelaHuu KadeIphbl YTBEP)KIaeTCs
KOMIUICKT OWJIETOB JJIsI TMPOBEASHUS DK3aMeHa IO JAUCIHUIUIMHE. OJK3aMEH SBIISIETCS
3HAYMMBIM OILICHOYHBIM CPEJACTBOM U pEIIAIONIUM B HWTOTOBOM OTMETKE YYE€OHBIX

JTOCTUKEHUH CTYJICHTA.

TunoBoii BapuaHT sK3aMeHallMOHHOro Ouiera 3a 1 cemectp

MMUHOBPHAYKH POCCHUHA
OEJNEPAJIBHOE I'OCYJAPCTBEHHOE BIOJIDKETHOE OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICIIEI'O OEPA3SOBAHM
«BEJTOPOJICKHI TOCYJJAPCTBEHHBIA TEXHOJJOI'MYECKHM
YHUBEPCHUTET um. B.I'. ITYXOBA»
(BI'TY um. B.T'. lllyxoBa)

Kadenpa duzuku



JucrunnnHa Puszrka
3K3AMEHAIIMOHHBINA BUJIET Ne 1

I. 3akoH coxpaHeHUs OJJIEKTPUYECKOro 3apsiaa. 3axkoH Kynona. HampsokeHHOCTH
3JEKTpUYecKoro nojisi. CunoBbie TUHUM. [[pUHITUIT CYNIEPIO3UIINHU SJIEKTPUUECKUX TTOJIEH.

2. K 060y nucka Maccoro m=>5 Kr NMpuUiIoKeHa MOCTOsSIHHAs KacaTenbHas cuia P=20 H.
Kakyro knHeTHYeCKyI0 SHEepruto OyaeT UMeTh AUCK uepe3 t=5 ¢ mocse Hayaja JeHCTBUS
CHUJIBI?

3. JIBa OAMHAKOBBIX 3apsOKCHHBIX IIapuKa, HaXOAAIMXcsi Ha pacctossHun 0,2,
nputsaruBatorcs ¢ cwiod F1=0,004H. Ilocnme Toro kak mapuku ObUIM NPUBEACHBI B
CONPUKOCHOBEHHE W 3aTE€M pa3BEJACHbl Ha TIPEKHEE PpACCTOSHUE, OHU CTaIH
ortasikuBathes ¢ cuioil F,=0,0022H. OnpenenuTs nepBoHaYaIbHbIE 3aps/ibl IIAPUKOB.

YTBepKACHO Ha 3aceAaHnu Kadeapsl , TPOTOKOI No
3aBenyromuii kadenpoit / A.B. Kopuuion

TunoBoii BapuaHT SK3aMEHAIMOHHOTO OuiieTa 3a 2 ceMecTp
MHUHOBPHAYKH POCCUM

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICIIIETO OBPA3OBAHU S
«BEJTOPOJICKHI TOCYJJAPCTBEHHBIA TEXHOJJOI'MYECKHM
YHUBEPCUTET um. B.I'. HI'YXOBA»
(BI'TY um. B.T'. lllyxoBa)
Kadenpa dusuku
JuciunianHa Puszrka
3K3AMEHAIIMOHHBINA BUJIET Ne 1
1. KonebarenbHoe nBuxkeHue. OCHOBHBIE TOHSATUS: TapMOHHYECKHE KOJeOaHUs,
nepuoj, 4actota, (aza, amMIuMTyna KojeOaHWN. YpaBHEHHE KOJeOaHUU MPY>KUHHOTO
MasiTHUKA. [lepuoa u yacTtoTa KonebaHuil Mpy>KMHHOTO MasiTHUKA.
2. DnekTpoH JIBHXKeTca co ckopocThio 200 Mm/c. Omnpenenurs AJWHY BOJHBI  JI€
Bpoiins, yuuThiBas HM3MEHEHHUSI MAacChl JIEKTPOHA B 3aBUCHUMOCTHU OT CKOPOCTH.
3. OnpenenuTh KpacHYIO TpaHHIly Ag hororddekra mis 1me3usi, eciid Ipu 00JIydeHUn
€ro TOBEPXHOCTH (DHOJETOBHIM CBETOM JIMHOM BOJMHBI A=400 HM MaKcUMajbHas
CKOPOCTb Vpax GOTORIEKTpOHOB paBHa 0,65 Mwm/c.

YTBepKACHO Ha 3aceAaHnu Kadeapsl , TPOTOKOI No
3aBenyromuii kadenpoit / A.B. Kopuuion

ITepeuens BOMpOCOB 1Jisl TOATOTOBKH K SK3aMeHy 3a 1 cemecTp

1. Mexanuueckoe aBwxkeHue. Cucrema orcuera, cucTeMbl KoopauHat. [lepemerenue,
TpaekTopus, myTb. CKOPOCTh. Y CKOpEHHUE.

2. llpsMonuHeNHOE M KPUBOJHUHEHHOE JABM)KeHHWE. KuHemaTuka BpaniaTelIbHOTO
InBKEeHUs. KnuHeMaTnyeckue ypaBHEHUS TBUKECHUS.

3. 3axonbl HetoroHa. [ToHsITHE MHEpLIMATBLHONW CUCTEMBI OTCUETA.

4. CoypapeHue ABYX Tel. 3aKOH COXPAaHECHUS UMITYJIbCa TEJIa U CUCTEMBI TEJ.

5. Kunerudeckas 3Heprust u pabora. PaboTa. 3aKkoH COXpaHEHHS YHEPTUH.

6. KoncepBaTuBHble cuibl. [loTeHIManbHast SHEPTUS BO BHEIIHEM I0JI€ CUJI. DHEPrUst
ynpyroi aedopmarii.



7. JuHaMHMKa BpallaTeIbHOrO JBW)XXEHHA. MOMEHT CWIbl, HUMIIyJbCa. 3aKOH
COXpaHEHMs] MOMEHTA UMITYJIbCA.

8. Pacnpenenenne MakcBemwia. Pacnpenenenne bonpumana. bapomerpuueckas
dbopmyia.

9. Macca u pazmepbl Monekyld. CoOCTOSHME TEPMOJAMHAMUYECKON CHUCTEMBI.
Temnepatypa. YpaBHEHHE COCTOSHUS UAE€ANBHOTO Ta3a.

10. BHyTpeHHsis Heprusi TepMoAMHaAMUYecKoil cucteMbl. PaboTa, coBepiiaemasi Teiaom
MpU U3MEHEHUU 00bema.

11. 3akoHbI TEpMOAMHAMUKU. BHYTPEHHSIS1 SHEPTUS U TEINIOEMKOCTh UICAIBHOTO Ta3a.

12. Annabartusiii mpouecc. [lonurponudeckue npouecchl. BaHn-nep-BaanbCcoBCKHil ras.

13. DuTponus. Beruncnenue sutponuu. Lukin Kapno.

14. Knaccuduxanuss kpuctaiioB. Pu3HUEeCKUE THUIMBI KPUCTALIUYECKUX PEIIETOK.
HedekTtnbl B kpucTamiax. TemoeMKocTbh KpUCTaJUIOB.

15. Crpoenue xunakocteid. IloBepxHOCTHOE HaTsbkeHHE. JlaBiIeHHWE MOJ W30THYTOM
MIOBEPXHOCTBIO JKUJKOCTH. SIBIIEHMSI Ha TpaHULE JKHUJIKOCTH M TBEPAOrO TeEa.
Kanumsipasie sBiIeHUS.

16. Ucmapenne u koHAeHcauus. PaBHOBeCHE >KHAKOCTM W HACBIILIEHHOTO Iapa.
Kpurnueckoe cocrosaue. llepechllieHHbIN Map U Neperperas KUAKOCTb. TpoitHas TOYKa.
Jlnarpamma COCTOSIHUS.

17. SIBnenus nepenoca. Auddysus B razax. TemnonpoBogHOCTh ra3oB. BsizkocTh razos.

18. Dnexktpuueckuii 3apsan. 3akoH Kynona. Dnexkrpudeckoe mnoisie. HampsikeHHOCTH
nons. [lorenuuani.

19. DHeprust B3auMoOIEUCTBUA CUCTEMBI 3apAnoB. CBsA3b MEXAY HAIPSKEHHOCTHIO
ANEKTPUYECKOTO MOJIA ¥ OTCHIIUATIOM.

20. Teopema I'aycca. Beruncnenue noseil ¢ nomoubto Teopemsl ['aycca.

21. IlonspHele u HenoJisipHbIE MoseKynbl. [longpuszanusa ausnexkTpukos. [lone BHyTpu
IudNeKTpuKa. CEerHeTOAIEKPUKH.

22. PaBHOBecHE 3apsAN0B Ha NPOBOAHUKE. [IpOBOJHHUKM BO BHEHIHEM 3JIEKTPUYECKOM
roJsie. IEKTPOEMKOCTb.

23. DHeprus 3apsyKEHHOTO POBOIHUKA. DHEPTHUS 3apsSKEHHOT0 KOHAEHCATOPA.

24. DNeKTpUYECKUI TOK. Y paBHEHUE HEMPEPBIBHOCTU. DIEKTPOABIKYIIAsl CHUJIA.

25.3akon Owma. ComnpoTuBIIEHME MPOBOJAHMKOB. 3akoH OMa mjii HEOAHOPOIHOTO
y4acTKa LIEMH.

26. PazserBnennsie nenu. [IpaBuna Kupxrodga.

27. MomHocTb ToKa. 3akoH J[xkoyns-Jlenna.

28. B3aumopeiictBue TokoB. MarauutHoe nose. 3akoH buo-Caapa-Jlannaca.

29. Ione pBuxkyuerocs 3apana. Cuna JlopeHua. 3akon Amnepa.

30. Pabora, coBepiaemasi pu nepeMeIieHr Toka B MarHUTHOM Ttosie. JluBepreHuus u
POTOpP MarHUTHOIO MOJIS.

31. HamaranunBanue Martetvka. Hampssk€HHOCTP MAarHMTHOIO Iojis. Beraucienue
IIOJISI B MAarHETUKAX.

32. Buabl MaruetukoB. [{lnamarnerusMm. [lapamaraetusm. @eppoMarHeTusm.

33. SIBneHue 3IEKTPOMArHUTHOW HHAYKIMU. DIEKTPOABMKYIIAs CHJIa UHIYKIUH.

34. SIBneHune caMOMHIAYKIMHU. TOK NMpHU 3aMbIKaHWMM U pa3MbIKaHWK Lenu. B3anmHas
UHIYKLHS.

35. Dueprust maruutHOro noJig. Pabora nepemarununBanus peppoMarHeTHKa.

36. BuxpeBoe anekTpuueckoe noisie. Tok cmenienus. Y paBHeHuss MakcBea.



37. JIBwkeHHE 3apsHKCHHOW YaCTHUITBI B OJHOPOJHOM MAarHUTHOM TIOJIE.
38. Ilpupoga HocuTeneil TOKa B MeTaulaX. OJIEMEHTapHas KIacCH4ecKas Teopus
MeTaiioB. DddexT Xoma.

[lepedeHb BOMPOCOB JIJIsl MOATOTOBKHU K 9K3aMEHY 3a 2 CEMECTP
Konebarenbhoe apmxenue. ['apmonnueckue konedanus. BektopHas quarpaMma.
MasTHUKH (MaTeMaTu4ecKuil, pu3nyeckuii, 000OPOTHBIN).

CrnoxeHnue oHOHAIPABICHHBIX KOJICOaHUIA.
CrnoxxeHre B3auMHO NEPIEeHIUKYIISPHBIX KOJIeOaHMi.

5. 3aryxawomwue  konebaHus.  ABTokosneOanus.  BbiHykaeHHble — KoieOaHMs.
[MapameTpuueckuii pesonanc. CBOOOHBIE 3aTyXarolue KoiaeOaHus.

6. PacnpoctpaneHue BOJIH B yHpyrou cpeae. YpaBHEHHE IUIOCKON M cepudecKoi
BOJTH. D dexTt Jlomnepa a1t 3ByKOBBIX BOJIH.

7. BbIHYXJIEHHBbIE dJIeKTpuyeckue Kojaebanus. [lepeMmeHHbIN TOK.

8. KBazucrammonapueie Toku. CBoOOAHBIE KOJieOaHUSI B KOHType 0€3 aKTUBHOIO
COMPOTHUBIICHHUS.

9. CobOonnblie K0eOaHNs B KOHTYPE C aKTUBHBIM COMPOTUBIICHUEM.

10. DnexTpoMarHuTHbIE BOJIHBI. BOJIHOBOE ypaBHEHHE 3JIEKTPOMArHUTHOTO IIOJIS.
[Inockas anekTpoMarHuTHas BOJIHA. DHEPrus 3J1€KTPOMAarHUTHBIX BOJIH.

11. CBeroBas BomHa. OTpa)XeHUE W MPETOMIIEHUE IJIOCKOW BOJIHBI Ha IPaHULE JBYX
TUDJIEKTPUKOB.

12. 'eomeTpuueckas onrtuka. Tonkas nun3a. [Ipuanun ['oirexca.

13. Unrepdepentus ceeta. KorepentHocTh. Cioco0ObI HAOMIOeHNS HHTEPpPEPEHITUN
CBETA.

14. Iudpaxuus ceera. [Ipunnun ['oitrenca-®penens. 3oab1 OpeHens.

15. Iudpaxkuus Openens. Judpakuus Opaynrodepa. AudpakunonHas pemierka.

16. Ionspuzanus ceeta. EctecTBeHHBI M moJssipu30BaHHbIA cBeT. [lonsgpuzamnus npu
OTpaXeHUU M MpeJoMIIeHud. Bpalienue miockocTy noisspu3alii.

17. TeruioBoe wu3nydenue. 3akoH Kupxroda. PaBHOBecHass MJIOTHOCTb SHEPTUH
U3ITY4YCHHUS.

18. 3akon Credana-bonsiimana. 3axkon Buna. ®opmyna Penes-/[>xunca. dopmyna
IInanka. ®OTOHBL.

19. Topmo3Hoe peHTreHoBckoe uznydenue. Potoapdexr. dpdexr Komnrona.

20. 3aKkOHOMEpPHOCTH B aTOMHBIX crnekTtpax. Moxenb aroma Tomncona. OmnbITHl 1O
paccesiHuio anb(ha-4acTuil.

21. [loctynatet bopa. IlpaBuio kBaHTOBaHUSI KpPYroBbIX OpOUT. OJaeMeHTapHas
O0poBCKas TeOpUst BOJOPOAHOTO aTOMA.

22. I'unote3a ne bpoiins. BoinHoBbIE CBOMCTBA BEIIECTBA.

23. [lpunmun HeomnpeneneHHoctd.  YpaBHenue  llpemunrepa.  Ilcu-pynkius.
KBanToBanue snepruu. KBantroBanue MOMEHTa UMITYJIbCA.

24. [IpoxoxIeHre YacTHI] Yepe3 MOTEHIMANIbHBIN Oaphep.

25. lpunnun I[Naynu. Pacnipenenenue 371€KTPOHOB M0 YHEPTETUYECKUM YPOBHSIM aToOMa.

26. [lepuoguyeckas cucteMa 3J€eMEHTOB MeHneneena.

277. DNEeKTPOHHBIN ra3z. JHEPreTUUECKUE 30HBI.

28. DNEeKTpONpOBOIHOCTh METALIOB. (CBEPXIPOBOAUMOCTb.  DIIEKTPONPOBOJHOCTD
MOJIYIIPOBOTHUKOB.

29. KoHTaKTHBIE U TepMOdJIEKTpUUecKue siBfieHus. Pabora Beixona. TepMoaneKTpoHHAas
AMUCCHS.

el



30. Dnekrponnsble namiibl. KoHTakTHAas pa3HOCTh MOTEHIMATIOB. Te€pMOAIEKTPUUECKUE
SBJICHUS.

31. CocTaB M XapaKTEpPUCTUKH aTOMHOrO siapa. Macca u sHeprus cBs3u sapa. Monenu
aTOMHOTO s1Ipa.

32. Slnepuble  cunbl. PaguoakTuBHOCTH. faepHble peakuuu. JleneHnue saep.
TepmosiaepHbIe peaKkuu.

33. Buabl B3aUMOJEUCTBUI U KJIACCHI AJIEMEHTAPHBIX YaCTHULL.

34. Cnaboe B3aumoieiicteue. HeritpuHo.

35. KBaHTOBass  2JEKTPOAMHAMHUKA. CuiibHOE (uBeTHOE)  B3aUMOJCICTBUE.
Onekrpocnaboe B3aumozeiictBue. CucreMaTka 3JIeMeHTapHbIX yacTull. KBapku.

Kputepun onieHuBaHus 3K3aMeHa.

Onenka Kpurepuu oniennuBanus

5 JleMOHCTpHUpYET MOJIHOE TMOHUMaHWE MPOOJEMBI: aeT TMOJHBIC W MPaBWIbHBIC OTBETHI Ha
TEOPETUYECKHE BOIPOCHl OuWjeTa, BJIAJACET TEOPETHUYECKUM MATEpUajoM, OTCYTCTBYIOT
OmMMUOKK TIPU  OMHCAHUU  TEOpUH, (OPMYJIHPYET COOCTBEHHBIE, OOOCHOBAHHEIE,
apryMEHTHPOBAHHBIE CYXKJEHUS, MPABWIBHO BBINMOJHSIET MPAKTHUYECKOE 3aJaHue OuseTa,
MPAaBUWJILHO HCIIOJIB3YET METOAUKY peIIeHHUs 3a7add, OTBEUAET Ha BCE JIOMOJHUTEIIbHBIC
BOITPOCHI.

4 JleMOHCTpHUpYET NMOHUMAHHUE MPOOJIEMBI: OTBEUAET HA TEOPETHYECKUN BOMPOC OmiIeTa C
HEOOJIBPIIIUMHU HETOYHOCTSIMHU, BJIAJICET TEOPETUUECKHUM MaTE€pPUATIOM, OTCYTCTBYIOT OIIMOKH
MIPU  OMHCAHWUU TEOPUHU. BBHIMIOJHACT MPAKTHUUECKOE 3aJaHue Ouiieta C HEOOIBIITUMU
HETOYHOCTSIMH, UCIIOJIb3yeT OOIIYI0 METOJAUKY PEIICHUS 3aa4d, OTBEUAET Ha OOJIBITMHCTBO
JOTIOJTHUTEIILHBIX BOIIPOCOB.

3 JleMOHCTpHUpYET NMOHUMAaHHUE MPOOJIEMBI: OTBEUAET HA TEOPETHYECKUN BOIMPOC OmiIeTa ¢
HETOYHOCTSIMH, BJIAJICET TEOPETUUECKUM MAaTepUaioM, NPHUCYTCTBYIOT HE3HAYUTEIbHbBIC
OmMMOKK TPU ONMUCAHWW TEOPUM, BBHITIOJHIECT TMPAKTUUECKOE 3aJaHhe Oujera ¢
HECYIIIECTBEHHBIMU HETOYHOCTSIMH, TIPH OTBETaX Ha JIOTIOJIHUTEIIbHBIE BOMPOCHI JIOMYCKAeT
HETOYHOCTH.

2 JlemoHCcTpHpyeT ciiaboe MOHUMaHWE MPOOJEMBbI: TPH OTBETE HA TEOPETUUYECKUU BOIPOC
OwmiieTa TPOJAEMOHCTPUPYET HEAOCTATOYHBIM YPOBEHb 3HAHUM, JOIMYCKAET CYIIECTBCHHBIC
OmMMOKK TIPH HCIIOJB30BAaHUM OOIIeH METOAWKH pelIeHUs 3aJadyd, IpH OTBETax Ha
JOTIOJTHUTEIILHBIE BOTIPOCHI TIOMYCKAET MHOKECTBO HETIPABMIIBHBIX OTBETOB.
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