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1. IlepedyeHb MIaHNUPYEMBbIX Pe3yaIbTATOB 00y4eHHSs MO JMCHUILIHHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTEIbHOIl IPOrPAMMBI.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhl 00yUarOIIHIiCs

JIOJIKCH OBJIAJICTh CICAYIOIIMMU pe3yibTaTaMi OOYYEHUS TO JUCIHUILIIHE:

Brimycknuk gomkeH obiaanath

Konxpr
KOMIIETEHIINN

Pesynbrater ocBoerns OOIT
(comeprkaHme KOMITETCHITHI)

[lepeueHs nIaHNUPyEMBIX PE3YIbTATOB
00y4eHus 1o TUCIUIUINHE

OIIK-1

CIIOCOOHOCTBIO MCIIOJIH30BaTh
OCHOBHBIC 3aKOHOMEPHOCTH,
JICHCTBYIOLIME B MPOLIECCE
W3TOTOBJICHUSI TPOAYKIIUU TPEOYyeMOro
Ka4yeCTBa, 3a/IaHHOT0 KOJIMYECTBA MPU
HAaUMEHBIIIMX 3aTPaTax O0OIIEeCTBEHHOTO
TpyAa.

3HaTh:
OCHOBHBIC (DU3MUYECKUE SIBICHUS U

OCHOBHBIE 3aKOHBI (PU3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IIPUMEHEHNE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MIPIIIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIHHEI H
(hU3UYECKUE KOHCTAHTHI, UX
ompezeneHne, CMBICH, CIOCOOBI H
€MHUIIBI HX U3MEPEHHUSI,
Ha3HAYCHHE U MPUHIIHITEI IEHCTBHS
BaXHEHINX (PU3MUECKUX TTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HA0JIFO1aeMble
MPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ eKTH ¢ To3uIHi GyHIaMEHTaIbHBIX
(hM3UYEeCKUX B3aMMO/ICHCTBUH;
yKa3aTh, KaKie€ 3aKOHBI OMHCHIBAIOT
JTAHHOE SIBJICHHE WIIN YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NYECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATH YPABHEHUS IS
¢usndeckux BenuurH B cucreme CU;
Baaners:
HaBBIKaMH IPUMEHEHUS] OCHOBHBIX
METO/I0B (PH3UKO-MaTEMaTHIECKOTO
aHaNM3a [T PEeIIeHus
€CTEeCTBEHHOHAYYHBIX 33]1a4.

IK-20

CIOCOOHOCTBIO TPOBOIUTH
HKCHEPUMEHTHI 10 33 JaHHBIM
METOJIMKaM ¢ 00pabOTKOM U aHATH30M
UX pe3y/bTaTOB, COCTABIATH ONMUCAHUS
BBITTOJTHEHHBIX UCCIICOBAHUHA U
MOJIrOTABIINBATh TAHHbIE JUIS
pa3pabOTKK HAy4IHBIX 0030POB U
nyOJIMKanui.

3HATB:
OCHOBHBEIC (1)I/I3I/IT-IGCKI/IC ABJICHUS U

OCHOBHBIC 3aKOHBbI (bI/ISI/IKI/I; rpaHUIBbI UX
MPUMCHUMOCTH, IPUMCHCHNEC 3aKOHOB B
Ba)KHEHIITHIX IMPAKTHICCKUX
MMPUIIOKCHUAX

OCHOBHBIC (1)I/IBI/IT-IGCKI/IC BCJIIMYMHBI 1
(1)PI3PI‘ICCKI/I€ KOHCTAHTBHBI, UX
OIIpEACIICHUEC, CMBICII, CIIOCOOBI U
CAWHUIIBI UX U3MEPCHUA,




Kogsr Pesynbrater ocBoerns OOIT [lepeueHs mIaHNPYEMBIX PE3YIHTATOB
KOMIIETCHIINU (comeprxaHne KOMIIETCHLIUI) 00y4eHus 1o TUCIUIUINHE

Ha3HAYCHHE W MPUHIIHITEI IEHCTBHS
BOKHEHITHX (PU3NICCKUX MPHOOPOB;
Ymern:
00BSCHUTH OCHOBHBIE HAOIIOJaeMbIe
MIPUPOJIHBIC U TCXHOT'CHHBIC SBJICHUS H
3¢ dhexThI ¢ mo3unmi GyHIaMEHTATFHBIX
(hH3UYeCcKnX B3aNMOICHCTBHIA,
yKa3aTh, KAKAEC 3aKOHBI OMUCHIBAIOT
aHHOE SIBJICHUE WITH 2P PEKT;
HCTOJIKOBBIBATH CMBICIT (DU3HUECKUX
BEJIMYUH U TIOHSATHIA;
3aICHIBATH YPABHEHUS IS
¢dusnyeckux BenuuuH B cucteme CU;
Baapgers:
HaBbIKaMU MPUMCEHCHUS OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYECKOTO
aHaNM3a I PeIIeHUs
CCTCCTBCHHOHAYYHBIX 3a1a4.

2. MecTo JMCHMILITHHBI B CTPYKTYpe 06pa30BaTeIbHOi IPOrpaMMBbI .

HNannast aucuumiuHa (MoIynb) oTHOCUTCS K 0a3oBbM aucturuinHam (b1.65.07). 3ansrus
0 JIaHHOW JUCIMITIMHE MPoBoaiTCs Ha |-M kypce (2 cemectp), 2-M Kypcee (3cemectp). Pusnka
CO3MaeT YHUBEpPCAIbHYIO 0a3y M U3ydeHUs oOmenpopecCHOHANBHBIX W CHEIHAIbHBIX
JUCITUTIUINH, 3aKJIaJbpIBaeT (PYHIAMEHT TIOCIISAYIONIero O0yYeHUs B MarucTparype, aCnupanType.
Omna naé€t uenpbHOE MpeacTaBieHrne 0 GU3MUYECKUX 3aKOHAX OKPYXKAIOUIETO MHUpa B UX €IUHCTBE
U B3aUMOCBSI3M, BOOpYKaeT OakajgaBpOB HEOOXOIAMMBIMU 3HAHHSIMH IS PENICHHS HayIHO-
TEXHUUYECKUX 3a7a4 B TCOPETHUECKUX U MPUKIIAJTHBIX aCMIEKTaX.

B MeTomudeckoM TuTaHe JUCHMILIAHA OMUPACTCS HAa 3HAHUA MO (DU3HKE, MOJIYICHHBIC B
mikosie. OcBoeHWe Kypca (U3MKH HEOOXOIMMO Kak MpeAllecTBYIOLlee Uil psiaa APYrux
JTUCITUTLINH.

Teopernueckas 9acTh JUCIUIUIMHBI U3JIaraeTcs B JICKIIMOHHOM Kypce. [lomyueHHbIe
3HAHMS 3aKPEIUISIOTCS Ha Ta0OPATOPHBIX M MPAKTUYECKUX 3aHATUAX. [[71s1 TeKyIIero KOHTPOs
YCIIEBACMOCTH TIPOBOJIATCS TEOPETHUCCKHE KOUTOKBHYMBI. CaMocTosTeIbHAs paboTa
peIycMaTpuBaeT paboTy ¢ yueOHO-METOIMYECKUM 00eCTIeYeHUEM TUCITUTUIMHEI, BHITTOTHEHUE
JIOMAITHUX 33/IaHHUH, COCTABJICHHUE OTUYETOB K TAOOPaTOPHBIM paboTam.

[TpoMexyTouHas aTTecTalus OCYIIECTBIAETCS B (hOpMe 3aueTa v SK3aMeHa.

Kpamrxoe cooeporcanue oucyuniunol:
Mexanunka. DnekrpomaraeTu3M. Konebanwust u Bonubl. BomHoBast ontuka. dusndeckast
tepMoaruHamMuka. KBantoBas gpusnka. OCHOBBI (PM3HUKH sIJIpa M AJIEMEHTAPHBIX YACTHII.

! Mecro mmcrmmmHst GyeT yauThIBaTHCS IpH 3anonHernn Tabmusl 1 B Hprnoxennn 1 (POH/ OLEHOYHBIX
CpEJICTB)




3. O0beM TUCUHHUILINHBI.

Bcero,
aKaJIeMUYECKUX
. 4acoB
Bun yae6HO# paboThI
Ounas ¢popma
oOyueHus

OO01ast Tpy10eMKOCTh THCHMIIJIHHBI 9/324

(3a4eTHBIX €AMHUIY aKaJIEMUYECKHX YaCOB)

KonrakTHasi pa6oTa ¢ npenojaBartejieM: 168
3aHATHUS JIEKIIUOHHOTO THIIA 72
3aHSATHUS CEMUHAPCKOTO THUIIA, B T.4. 90

CEeMHHAPBbI, IPAKTHYECKHUE 3aHATHUS 36
nabopaTopHbIE pabOTHI 54
KkypcoBoe npoektupoBanue (KP unu KII) -
KCP 6
JPYTUE BUJIbI KOHTAKTHOM pabOThI
CamocrosiTesibHas padoTa 75
®opma Tekymero KoHTpoJisi (KoHTposibHbIE pabOThI, KOJUTOKBHYMBI) 2 cemectp:
KOHTPOJIbHAS
pabora,
KOJIJIOKBUYM
3 cemecTp:
KOHTPOJIbHAs
pabora,
KOJIJIOKBUYM
dopMa NpoMeKyTOUHOIl aTTecTamuy ( 3a4eT, IK3aMeH) 2 cemecTp: 3auéT,
9K3aMeH;
3 cemecTp
9K3aMeH

4. Conep:xanue TUCIUMNIHHBI.

4.1. Pa3nesnl AMCHUILIMHEI U BUABI 3aHATHH.

No HaumenoBanue
/1 paznerna TUCIUTUTHHBI

3aHaTus
JIEKITHOH
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1. | Mexanuka 18 10 18 22 OIIK-1,
ITK-20
2. | DJeKTpoMarHeTu3sM 18 8 18 21 OIIK-1,
ITK-20
3. | Kojedoanus u Boanbl. BoanoBast ontuka 14 8 10 OIIK-1,
ITK-20
4. | duznvyeckasi TEPMOIHHAMHKA 4 20 OIIK-1,
ITK-20
5. | KBanToBas ¢pusznka 14 10 8 OIIK-1,
ITK-20
6. | OcHOBBI siTepHOii PU3NKHN U PU3NKH 4 12 OIIK-1,
3JIeMEHTAPHBIX YaCTHUI ITK-20
4.2. 3aHsaTHA JEKIMOHHOI0 THIIA
Ne HanmenoBanne TeMEI O0neM, | MHHOBanMOHHAS
paznena U KpaTKOE€ COAEpKaHUE 3aHATHUS aKaJ. dbopma
JUCITUATITUHBI Yachl
1 MexaHunka 2 Caaiia-
KunemaTuka. OCHOBHbIE KMHEMaTHYECKHE npe3eHTanus
XapPaKTCPpUCTUKN KPHUBOJIMHCUHOTI'O
JABUMKCHUA ! CKOpPOCTH n YCKOpEHHUC.
HopManbHOe 1 TaHT€HIIMAJIbHOE YCKOPEHHUE.
Kunematuka BpaliaTeJIbHOI'O  ABHKCHMHA:
yrjioBasi CKOPOCTb U YITIOBOC YCKOPCHHUC, UX
CBA3b C  JIMHEHHOHM  CKOPOCTBIO U
YCKOpPEHHEM
1 Mexanuka /Iunamuka. lHepunaibHbie 2 Caaiia-
CHUCTEMBI OTCUCTA U HepBBIﬁ 3aKOH l'[pe3eHTa].[I/lﬂ
Herotona. Bropoit
3aKkoH HeroToHa. Macca, HUMIIYJIBC, CHUJIA.
YpaBHEHUE ABUKEHUS MAaTEPUATILHOMN
Touku. Tperuii 3akoH HproTOHA 1 3aKOH
COXpaHCHHUA UMITYJIbCA. 3aKoH BCEMUPHOT'O
Tsrorennst. CHIIBI COITPOTHUBJICHUA.




WnTerpupoBanue ypaBHEHHI ABHKCHUS,
POJIb HAa4albHBIX YCIOBUH.

Mexanuka JIunamMuka. VIMIyJibc cCHCTEMBI
MaTEepHAIbHBIX TOUEK. 3AKOH COXPaHEHUS
AMITyJbca. Teopema 0 ero N3MEHEHHUH.
ITeHTp Macc MEXaHUYECKON CUCTEMBI, 3aKOH
JBVDKCHHS LIEHTpa Macc.

Mexannka MoMeHT uMnyJabca. MoMeHT
HMITYJIbCa MaTepUaIbHOM TOUKU U MOMEHT
MEXaHHIECKOM CHCTeMbl. MOMEHT CHIIBI.
3aKOH COXpaHEHUs] MOMEHTa MEXaHUYECKOU
CHUCTEMBI. [IBIDKEHHUE B TIOJIE TICHTPATBHBIX
CHIL

Mexanuka JHeprus. Cuia, padora u
MOTeHIMaNbHas SHeprusa. KoHcepBaTUBHBIE
1 HCKOHCCPBATHBHLIC CUJIBIL. CBsi3b MEXKOYy
CUJIOW U NIOTEHIMAJILHOM SHEPIUeEH.
I'paguenT ckansipHON (yHKIIHH.

Mexanuka Jneprusi. Pabora u
KUHETHYeCKas SHEPrusi. 3aKOH COXPAaHEHHUS
MIOJIHOM MEXaHUYECKOU SHEPTUU B IOJIE
MTOTEHIUAIBHBIX CHIL

MexaHuka

JMHaMHUKa BpaIaTeJbHOr0 ABUKEHHS.
VYpaBHEHHE BpallleHHsI TBEPAOTO Tea
BOKPYT 3aKpeIyIeHHOH ocu. MOMEHT
unepuuu. Gopmyna Hltelinepa.
Kunerndeckast sHEPrHs BpaIIaromErocs
TBEPJOTro Tena.

Mexanuka

PeasituBucTckas mexanuka. [IpuHiun
OTHOCHUTEIFHOCTH M ITPeoOpa3oBaHUsI
lNanunes. DxcriepuMeHTaIbHbIE
000CHOBaHUSI CIIEUATBHON TEOPUU
otHocutensHocTH (CTO). [loctynarer CTO.
OTHOCHUTEJIBHOCTH OTHOBPEMEHHOCTH U
npeobpazoBanus Jlopenna. CokpaiieHue
JUIMHBI ¥ 3aMeJIJICHHE BPEMEHU B
JBIDKYLIUXCS] CUCTEMaX OTCYUETA.

Chnaiin-
npe3eHTanus

Mexanuka. PeJIATHBHCTCKAS MeXaHUKA.
PensruBucTCKas JUHAMUKA.
PensaruBuctckuit umnynsc. BzaumocBs3pb
maccel u sHeprun. CTO u snepHast
SHEpreTUKa.

DJIEKTPOMATHETH3IM

3akon Kymnona. HampspkeHHOCTh M
MOTEHIIUAN JIEKTPOCTATHYECKOTO TTOJIS.

Chaiin-
Nnpe3eHTanus




CBs13b MEXKy HaNPSKECHHOCTHIO U
MMOTEHITHANIOM. [IpHHINT CynepIIo3uIHH.
DIeKTpuYecKoe mojie aumoss. JJunoias Bo
BHEIITHEM DJICKTPHYECKOM TI0JIC.

DJ1eKTPOMATHETH3M

Teopema o mupkyssauuu. Teopema ['aycca B
WHTETpaIbHON (hopMe U ee IpUMEHEHHE IS
pacyeTa IEKTPUUCCKUX TOJICH.

DJ1eKTPOMATHETU3M. DJIEKTPUUYECKOe
noJie B Au3dJeKTpuKe. BekTop
TIOJISIPU3AIIH U BEKTOP AIIEKTPHIECKOTO
cMeenus. Teopema ["aycca qis
ANEKTPUIECKOTO TIOJSI B TUDIIEKTPHKE.

JIeKTPOMATrHETH3M

IIpoBoAHUKY B 3J1€KTPUYECKOM MOJIE.
PaBHOBecue 3aps10B B IPOBOJHUKE.
OcHoBHas 3aJ1aya 3JIEKTPOCTATHKHU
MIPOBOTHUKOB. DKBUIOTEHITHAIBHBIC
[IOBEPXHOCTHU U CUJIOBBIE JINHUU
3IEKTPOCTATUYECKOTO MOJISL MEXKAY
MIPOBOTHUKAMH. DIIEKTPOCTaTHUECKAs
3amuTa. EMKOCTh NPOBOJIHUKOB U
KOHJICHCATOPOB. DHEPTHUsl 3apsKEHHOTO
KOHJIeHCaTOopa.

DJIEKTPOMATHETH3M

IHocTostHHBII AJIeKTPpHYeCKUH TOK. CHina
U IJIOTHOCTh TOKA. Y paBHEHUE
HEINPEPBIBHOCTH IS TUIOTHOCTH TOKa.
3akoH OMa B MHTErpalIbHOMN H
mddepenumanbHol Gopmax. 3akoH
Ixoyms-Jlenna. DIEKTPOABHKYIIAS CHIa
ncrouHunka Toka. [IpaBuna Kupxroda.

DJIEKTPOMATHETH3M

MarnurocraTuka. Bekrop MarHuTHoi
uHAYKIUU. 3akoH Ammepa. Cuna Jlopenia.
JIBM>KeHHE 3apsiioB B 2JIEKTPUIECKUX U
MarHUTHBIX TOJISX.

DJIeKTPOMATHETH3M

3akoH buo-Casapa-Jlamnaca. Teopema o
LHUPKYJSLIUH (3aKOH HOJHOTO TOKA).
Teopema I"aycca.

DJIEeKTPOMATHETHU3M .
DJIEKTPOMATHUTHASA HHIYKLMS.
DeHOMEHOIOT S 3JIEKTPOMATrHUTHON
nHaykuuu. [Ipasuiio JleHna. YpaBHeHue
3JIEKTPOMAarHUTHON MHIYKLIUH.
CamonHykius. UHAYyKTHBHOCTB
coseHona. PaboTa o nmepemenieHuro
KOHTYpa ¢ TOKOM B MarHUTHOM TIOJI€.
DOHeprus MarHUTHOTO TOJIS




DJ1eKTPOMATHETH3M

YpaBaennss MakcBesia. Crcrema
ypaBHEHHI MakcBesia B MHTErpaJIbHOM
(dhopMe U pu3rUeCKUil CMBICI BXOJSIIUX B
HEE YpaBHEHMUIA.

Kosaedanus u BoiHbI. BoJiHOBasi onTHKA:
I'apmoHu4Yeckue KoIe0aHus Pa3THIHON
npupoasl. Bounebl. [Ipumepst
KoJIeOaTEeIIbHBIX IBIKEHUHN pa3TMIHON
(bm3uaeckoit mpupoasl. KomrekcHas
(hopMa npeICTaBICHUS TAPMOHHYECKUX
KoJieOanmii. BekTopHOe onmcanme
CIIOKEHHUS KOJIeOaHMH

Caaiia-
npe3eHTanus

KoJie6anus ¥ BoIHBI. BotHOBasi onmTHKA.
BonnoBoe asmxkenue. Ilnockas
rapMoHUYecKasi BOJIHBI. [[TMHa BOJHBI,
BOJIHOBOE YHCIIO, (ha30Basi CKOPOCTb.
YpaBuenue BoHbL. OTHOMEPHOE BOJTHOBOE
ypaBHeHue. [lonspu3anus BOJH.

KoJie0aHnus ¥ BoJIHbI. BoJ1HOBasl ONITHKA:
DNeKTpOMarHuTHAs BOJIHA KaK PEIICHUE
ypaBHeHUI MakcBesia. CBoiicTBa
3JEKTPOMATrHUTHBIX BOJIH. CKOPOCTh
pacrpoCTpaHEHUs HIEKTPOMArHUTHBIX
BOJIH. 9HCpI‘I/I$1 QJICKTPOMArHMTHBIX BOJIH.
OO0BbEMHAs TIIOTHOCTH SHEPTHH
3JEKTPOMATrHUTHOro NoJjsi. Bektop YmoBa —
[ToltuTHHTa. DNIEKTpOMArHuTHAS IPUPOIA
CBCTOBbIX BOJIH.

Kosae0anusa u BoaHbl. BoHoBasi onTHkAa:

HNuTepdepeHuust BOJIH.
OneKTpoMarHuTHas MPUPOia CBETOBBIX
BoJiH. IHTEepdepeHInOHHOE TI0JIe OT ABYX
TOYEUHBIX UCTOYHUKOB. OmbIT FOHra.
NuTepdepomerp MaiikenbpcoHa.
WnTepdepeHnns B TOHKUX IUIEHKAX.

Koaebanus u BoiHbl. BoJiHOBasi onTHka:
JAudppaxuus Bouan. [Tpunun ['rolireHca-
Openens. udpakuns Openens Ha
npocredmx nperpanax. Judpakuus
®paynrodepa. Audpakuus Opaynrodepa
Ha IIeTu

Kone6anus u Bo1Hbl. BosiHOBasi onTHka:
Judpakuus BoaH. . Judppakunonnas
peleTKa Kak CeKTpaibHbII Mpuoop.
[lonsTHe o ronorpaduyeckom MeTone
MTOJTy4€HHS] ¥ BOCCTAHOBJICHHUS
M300paKeHH.

Kosae0anusa u BoiHLI. BoiHoBasi onTHKA:

Houasipuzanus BoaH. Ilornomenne,
Aucnepcus, paccessHue ceera. Popma u
CTENEHb MOJAPU3ALMA MOHOXPOMATHYECKUX
BoytH. OTITHYecKasi aHM30TPOITHSL.
HBynyuenpenomiaenue. OTpaxeHue U
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MPEIOMIICHUE CBETA HA FPAHULIC pa3eia
JIBYX TUAIEKTPUKOB. DEHOMEHOIOT S
TIOTJIOIICHUSI U TUCTIEPCHUH CBETA.
Paccesnue cBera

DuznyecKkas TePMOIMHAMMKA.
TepMoanHaMuueckoe paBHOBECHE U
temneparypa. HyneBoe Hauano
TEPMOJUHAMHKH. DMITHPHYECKas
TemneparypHas mkana. Ksasucrarnueckue
Mpolecchl. Y paBHEHUE COCTOSHUS B
TepMoarHaMuKe. OOpaTUMBbIC 1
HeoOparuMeble rporecchl. [lepBoe Hagamo
TePMOJUHAMHUKH. TeTI0eMKOCTb.
YpaBHenue Maiiepa. I3oxopudeckuii,
M300apUIeCKil, H30TEPMUICCKUT,
annabaTHYCCKUH TPOIIECCHI B UACATBHBIX
ra3ax. [IpeoOpa3zoBaHue TEIIOTH B
Mexaandeckyro padoty. Lukm KapHo u ero
KO3 (QUITUCHT TOJIC3HOTO JICHCTBHSL.
OHTponusl.

Duznyeckas TepMOAUHAMUKA. /[aBneHue
ra3a ¢ Touku 3peHus MKT. Cs3pb

TEIUIOEMKOCTH C YHCIIOM CTETICHEH CBOOOIBI
MOJIEKyJI ra3a. Pacnipenenenue Makcsesia
MOJIEKYJI HeaJbHOrO rasa.
OKcnepuMeHTaIbHOe 000CHOBAaHKE
pacnpenenenus MakcBesa.
Pacnpenenenne bonbimana u
Oapometpuueckas hopmyia. SBnenus
nepenoca. JAuddysusi, TEIIONPOBOHOCTb,
BHYTpEHHEE TPEHHE.

KBanToBas ¢dusuka. KBanTroBrnie
CBOIiCTBA JIEKTPOMATHUTHOTO
u3aydenus. TerioBoe u3myueHue u

moMuHectieHnnsa. CrekTpanbHble
XapaKTepPUCTUKU TETNIOBOTO U3ITYUIECHHUS.
3axonsl Kupxroda, Credana-bonprmana u
3aKOH cMeleHust Buna. AGComoTHO uepHoe
teno. @opmyna Penes-/xuHca u
«ynbpTpaduosieToBas Katacrpoday.
I'unoresa kBanToB. @opmyra ITnaHka.
KBanToBOE 00BSICHEHHE 3aKOHOB TEILIIOBOT'O
W3ITyYeHMS.

Caaiia-
npe3eHTalus

KBanToBas ¢dusuka. KBanToBbIe
CBOIiCTBA JIEKTPOMATHUTHOTO

usJjay4denusi. KopnyckyaspHO-BOIHOBOM
nyanusMm ceeta. Potoad ekt u a3pdexr
Kommrona. YpaBaenne DUHIIITSHHA TSI
dbotorddekra. Onbir bote. [laBienue
cBeTa. POTOHBI.

Caaiia-
npe3eHTalus
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KBanToBasi pusuka. JjaeMeHTHI
KBaHTOBOI1 MexaHuku KopryckyispHo-
BOJIHOBOM Jyann3M MHUKpPOUYACTHI] U €T0
9KCIEPUMEHTAIILHOE MTOITBEPIKICHHE;
MIPUHLMI HEOIIPEAETIEHHOCTH; BOJIHOBAs
¢dyHKIuS, e€ PU3nYECKUl CMBICT;
CTaHIAPTHBIE yCIOBUS; YCIIOBHE
HOPMHPOBKH.

KBanroBasi pu3nka. 3j1eMeHThI
KBAHTOBOIl MEXaHUKH YpaBHEHUE
lpenunrepa, oMHOMEPHBIE KBAHTOBO-

MCXaHNMYCCKHC 3a1a4U.

KBanToBas ¢pusuka. JjaeMeHTbI

KBaHTOBOI1 MexaHuku [IpeacrasneHue
(hM3UYECKUX BEIMYUH OIIEPaTOPaMHU.
CooOctBenHble coctossuusa. KBautoBanue

MOMEHTa UMIyJibca. KBaHTOBEII poTaTop.

KBantoBasg ¢dpu3zuka. JDj1eMeHThI
cnekTpockonuu. KBaHTOBO-MeXaHUYECKOe

OTHCaHue aTOMOB. ATOM BOJIOpPO/IA.
Bripoxaennsie coctostaus. Pacnpenenenue
IUIOTHOCTH BEPOSTHOCTH. YPOBHH H
CIIEKTPHI METOYHBIX MeTaUTOB. CriuH
anekTpona. CrimH-opOUTaIIEHOE
B3auMo/eiicTBUe. MexaHn4yecKuil u
MAarHUTHBI MOMEHT MHOTO3JICKTPOHHOTO
aToMa.

KBantoBasi puszuka. IjaeMeHTbI
cnexkTpockonuu. CTpoeHne aTOMOB U
MIEPHOANYECKAs CHCTEMa XUMUIECKHIX
anemeHToB J[.M.MenzeneeBa. onTuyeckue
KBAHTOBBIE TEHEPATOPHI

Chaiin-
npe3eHTanus

SnepHas dusuka:

CocTaB aTroMHOTo snpa. XapakTEePUCTHKHU
siapa:  3apsd, Macca, DJHEpPTrus  CBS3U
HyKHOHOB. BI/I,Z[BI nu 3aKOHBI
PaIUOAKTUBHOTO  M3Ny4eHus.  SnepHbie
peakuu. EcTecTBeHHas M HUCKYCCTBEHHAas
palll/loaKTI/IBHOCTB.

Anepuas ¢pusuka: OyHnaMeHTAIBHbBIE
B3aMMOJCHUCTBUS U OCHOBHBIE KJIACCHI
3JIeMEHTapHBIX YacTuIl. YacTuIs! u
AHTHYACTHIIEL. JIENTOHBI M aIPOHBI.
KBapxku. Dnexrpocnadboe
B3aMMOJEHCTBUE.
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4.3.

3angarus CEMHUHAPCKOro THUIA.

4.3.1. Cemunapsl, NpaKTHYeCKHE 3aHATHS.

Ne
O0neM,
pasznena HanmenoBanue TeMbl aKax MHHOBanoHHAas
JUCTTUTLTAH Y KpaTKOe CoJIep KaHue 3aHATUS qacmh dhopma
bl
1 2 -
Mexannka. Kunematuka. OCHOBHbIC KHHEMATHUCCKUC
XapaKTEPUCTUKHU KPUBOJIUHEHHOTO JIBHXKCHHUSI: CKOPOCTh H
yckopenue. HopManpHOE U TaHT€HIIHAIBHOE YCKOPEHHE.
KunemaTuka BpamaTeabHOTO JBHKCHUS.
1 |MexaHuka. uHamuka. 3akoHel  Hprotoma.  3akoH 2
COXpaHEeHUsl UMIyibca. L{eHTp Macc MEXaHUYECKOH CHUCTEMBI,
3aKOH JBIDKCHUS IIEHTpa Macc.
1 |Mexanuka. /luHamMHKa  BpalIaTeJbHOTO  JIBHKEHHS. 2
MoMeHT wuHepuuHd. YpaBHEHHE BpAILLCHUA TBEPAOrO Teja
BOKpYT  3aKkperuieHHOM  ocu.  KuHetmdeckas  dHEprus
BpalarIerocss TBEPAOro Tea.
1 |Mexanuka. JHeprusi. Cuia, paboTa W TOTCHIMAIbHAS 2
sHeprus. KoHcepBaTUBHBIE W HEKOHCEPBATHBHBIC CHIIBL.
Pabora n xuHeTHUECKas SHEprus. 3aKOH COXpaHEHHS MOJTHON
MEXaHWYECKOW YHEPTHH B TIOJIE MIOTEHIIHATHHBIX CHJI.
1 2
Mexannka. KonTposbHas padora
2 |DaeKTpoMArHeTH3M. 2 -
Onexktpudeckoe mone. Ilpunnun cymepmnos3uruu. Pacuer
HaIPSKEHHOCTH JJIEKTPOCTATUICCKUX TTOJICH.
2 |DuaexkTpomMarHeTn3M. PaGora cuil 35eKTpOCTATHYECKOTO TTOJIS. 2 -
[lotennman mosnst. Berancienrne MOTEHITUAIOB K TPUIECKUX
niosiei. CBsI3b HAMPSHKEHHOCTH U MTOTEHITHAA.
2 |DuaexkTpomarHeTn3M. 3akoH buo - Capapa - Jlamnaca. [Ipunanm 2
cyrieprio3uninu._JleficTBrie MarHUTHOTO TIOJISI HAa MPOBOJIHHUKH
TOKOM M ABIMXKYyIrecs 3apsiasl. Cuna Ammnepa. Cra Jlopenua.
2 |DJeKTpOMAarHeTH3M. 2 WHTepakTHBHOE
SBnenue snekTpoMaruuTHON UHAYKUMH. 3akoH Dapanest. 3aHSITHE
«KoHkypc-
COPEBHOBAHUE)
3 2

KoJie6anus u BoiHbI. BoaHoBasi onTuka. MneannHbIiH

rapMOHHYECKUH ocIuUIATOp. CloKeHne KoineOaHmi.
VYpaBHEHHE U XapaKTEPUCTUKHU BOJIH. DJIEKTPOMAarHUTHbIE
BOJIHBI
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No

O0neM,
pazzaena HaunmeHoBaHME TeMBI aKax MuaHoBanmonnas
IVCLATUINH Y KpaTKOe CoJIep KaHue 3aHATUS qacm' dhopma
Bl

3 |Koae0anus 1 BoJaHbI. BoiHOBAasi OITHKA. 2
Wntepdepennus caera.

3 |Koae0anus 1 BoJHbI. BoiHOBasi onTHKA. 2
Hudpakuus ceera. [Judpakuuonnas pemierka. [lonspusanus
CBeETA.

3 |Koae0anus 1 BoJHLI. BosiHOBasi omTHKa. 2
Konrponbnas pabota

5 |KBanToBasi onTuka. TennoBoe n3ny4yeHue. XapakTepUCTUKH. 2
OcHoBHbIe 3ak0HBL. Popmya [Inanka

5 |KBanToBas ontuka. ®orordpdext. Ibdext Komnrona. 2
TopMo3HOE PEHTT€HOBCKOE N3ITydeHHE

5 |OcHOBBI KBAHTOBO MEXaHUKH. 2
Bonnsl ne bpoitna. CooTHOLIEHHE HEONIPEAETEHHOCTE!.

5 |OcHOBBI KBAHTOBOM MEXaHHMKH. 2
OpHOMEpHBIE KBAHTOBOMEXaHHYECKUE 3a0a4H.
[IpsmoyroiibHas noteHIManbHas sMa.CTyneHb, oapbep.

5 |OcCHOBBI KBAHTOBOM MEXaHHMKH. 2

MexaHn4eCcK1il 1 MarHUTHBIE MOMEHT MHOTO3JIEKTPOHHOTO
aToma.3acTpoiika dJEKTPOHHBIX 000JIOUEK.

4.3.2. JJaGopaTopHbIe 3aHATHS.

No

pasnena

HaunmenoBaHue TemMbl

Y KpaTKoe COAepKaHUe 3aHATHS

aKam.

O6mbem, | lIpumedanue
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JUCLIUTUINHBL Yackl
1 Mexanuka. Jlexyus: «OCHOBHBIE CBelleHUS 00 00paboTKe 2
HU3MEpPEeHUH B GPU3NUECKOM MPAKTHKYME)
XaHuKa. Beinonnenue i1 TOPHOM THI I
1 Mexanuka. Beinonsenue nadopaTopHoii pabo 0 2
BBIYUCJICHHUIO TOTPELIHOCTEN
1 Mexanuka. Beimonaenrne 4x 1abopaTOpHBIX paboT 1Mo 12
MeXaHUKe
1 Mexanuka. KommokBuym 2
2 DJEeKTPOMarHeTH3M. 18
Brimonnenne 5 mabopaTopHBIX paboT MO JIEKTPOCTATHKE U
MOCTOSIHHOMY TOKY
3 Konebanus u BosHbl. BonHOBas onTHKa. 8
Brmmonnenne Tpéx mabopaTopHBIX paboT MO BOIHOBON
OTITHKE
3 Kone6anus u BoHbl. BoHoBas onrTuka. 2
KonnokBuym no BOIHOBOM OITHKE
BAaHTOBas ONTUKA. Brimoinenue 2-x 1 TOPHBIX T
5 KBanToBas o a. Bemmonnenue 2-x nabopato ab0 8
M0 KBAaHTOBOW ONTUKE M CTIEKTPOCKOTINU
4.4. CamocTosTeJbHASA PAG0TA 00YYAIOIIUXCS
No O0beM,
paszena IIepeuens BOIIPOCOB U1t aKafm. dopma KOHTPOJIS
JUCHUIUIMHBL | CAMOCTOSITEIIbHOTO U3yUECHUSI 4achl
1 Mexanuka . JIBwKeHHe Tel ¢ epeMEHHOM 22 MIpOBEpKa
Maccoil. 3aKOHBI COXPaHEHHSL. WH/INBUIYaTbHBIX
JBI>KEHME B 10JIE€ HEHTPAJIBHBIX CHII. 3aKOHBI 3aJaHui
Kemnnepa. CronknoBenus ten.  Heympyroe u
abCOJIIOTHO YIPYroe CTOJIKHOBEHHE.
2 OnekrpomarserusM. [Ipasuna Kupxroda. MIpOBEpKa
JB>KeHne 3apsHKSHHBIX YacTHIl B 21 WHIUBUAYATBHBIX
ANIEKTPUYECKUX U MarHUTHBIX MOJSIX. DPPeKT 3a/laHui
Xomna u ero npuMeHenune.  Jlnamarsetukw,
napamMarHeTUKy ¥ heppOMarHeTHKH.
I'pannyHbIe yCIOBUS HA IOBEPXHOCTH
paszena JIByX MarHeTHKOB.
4 ®Puznyeckas TEpMOANHAMUKA Y PaBHEHUE 20 MpOBEpKa
cocTosiHUs B TepMoauHamuke [lepBoe Hauano WHIWBUAYaTbHBIX
TEPMOJIMHAMUKHU. TEeIIOEMKOCTh. Y paBHEHUE 3alaHuN
Maiiepa. M3oxopudeckuii, N300apHIeCcKHii,
HU30TePMUYECKHH, a11adaTHIeCKUi IPOLECCH
B WJICAIBHBIX ra3ax
6 12 MpoBepKa
dwuzuka siapa v dNIeMeHTapHbIX YacTHIl. CITuH WHIUBUAYATBHBIX
1 MarHUTHBIA MOMEHT siapa. CBOMCTBa U 3aJaHn i
OOMEHHBIN XapakTep SACPHBIX CHIL.
EctecTBeHHas 1 UCKYCCTBEHHAs
paznoakTUBHOCTh. McTOuHNKH
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PaIuOAKTUBHBIX U3ITyUYCHUH.
Pannon30TonHbIN aHaIn3. 3aKOHEI
COXpaHEHUS B SJCPHBIX PEAKIIUSIX.

4.4.1. TeMbl KOHTPOJILHBIX PadoT

e Mexanuka
e BoHoBas onTuka

5. [lepeyeHb y4eOHO-METOIMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSITEeIbHOI PadoThI
00y4YaKIIUXCS 10 TUCHHILINHE.

Metoanyeckue yKkazaHus sl 00y4JaroImuXcsl 0 OPTaHU3aIi CaMOCTOSITEIbHON paboThI
[0 JUCHHIUIMHE, BKIIOYAs TEepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILIEro
KOHTPOJISl 10 NUCHHIUIMHE ¥ TpeOOBaHMA K WX BBIMOJHEHHIO pa3MEIIeHbl B JJIEKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caiite Menus:
http://media.technolog.edu.ru

6. MOH/I OLIEHOYHBIX CPEACTB /AJIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU

CBOEBpPEMEHHOE  BBIMIOJIHCHUE OOYYAIOMIMUMCSI MEPONPHUSITHH TEKYIEro KOHTPOJIS
H03BOJISIET TPEBBICUTH (JIOCTHTHYTH) IOPOTOBBIl YPOBEHb («YIOBICTBOPHUTEIBHO») OCBOCHHS
IPEYCMOTPEHHBIX JIEMEHTOB KOMITICTECHIIHH.

PesynbTarhl AMCUMIUIMHBI CYUTAKOTCS JOCTUTHYTBIMH, €CIIH JUIS BCEX DIICMCHTOB
KOMITCTCHIIHIA MPEBBIIICH (IOCTUTHYT) MOPOTOBbIi YPOBEHb OCBOCHUSI KOMIICTCHIIMU HA TAHHOM
JTamne.

[TpoMexxyTouHas aTTeCTalus 110 TUCHUILTHHE TPOBOIUTCS B POpMe 3aueTa U SIK3aMeHa.

K cmaue 3adera JOMyCKarOTCS CTYJACHTHI, BBIMOJHUBIINE BCE (OPMBI TEKYILETO
KOHTPOJIS.

3ager W OK3aMeH IPEeIyCMAaTPHBAIOT  BBIOOPOYHYIO  TPOBEPKY  OCBOCHUS
IPETYyCMOTPEHHBIX AJIEMEHTOB KOMIIETEHIMI ¥ KOMILICKTYIOTCSI BOIIPOCAMH (3aJaHUSIMH) JIBYX
BUJIOB: TEOPETHUYECKHUII BOIPOC (U151 MPOBEPKU 3HAHMIA) U KOMIUIEKCHAs 3a1a4a (Ui MpOBEepKH
YMEHHIA ¥ HaBBIKOB).

[Tpu cmaye 3adera CTYAEHT MOJNYydYaeT JBa BOIPOCAa M3 MEpPEUYHs BOIPOCOB JUIS 3a4eTa,
BpEMs IMOJITOTOBKH CTYJICHTa K YCTHOMY OTBETY - 10 30 MHH.

[lpu cpmave sK3aMeHa CTYAEHT IONy4aeT JBa TEOPETHYECKMX BOMpOCa M 3ajgady W3
HIepeyHsI BOIPOCOB ISl 9K3aMeHa, BPeMsl IOJITOTOBKH CTY/ICHTa K YCTHOMY OTBETY - 10 45 MUH.

IIpumep BapuaHTa BONPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. MomeHnT HMITyJIbCa MaTepuam)Hoﬁ TOYKH U MOMEHT MEeXaHHUYEeCKOH CHCTEMBI.

2. TloJie 06pa3oBaHO HeCKOHEYHOIT PABHOMEPHO 3aPsIZKEHHOH MJI0CKOCTHIO C IOBEPXHOCTHOIA
- 2
maoTHOCTHIO 3apsiga 10° Kia/m’. OnpeneanTs pa3sHOCTH MOTEHIMAIOB ABYX TOUEK IO, OTCTOSIHX
OT IIOCKOCTH HA paccTosiHuAX S 1 10 cm.

IIpumep BapuaHTa BONPOCOB HA IK3aMeHe:

Bapunant Ne 1
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CBs3b MeKIYy CUJION 1 MOTEeHIUATBbHOI JHepruei. I'pagnenT ckansipHoii pyHkuuu.

2. 3akon bmo - Capapa — Jlamjaca W ero mnpuMeHeHHe K PacyéTy MAarHMTHOIO MOJIS
NPSIMOJIMHEITHOr0 MPOBOAHNKA C TOKOM.

3. DBeckoHeyHas NJIOCKOCTH HeceT 3aps/i, PAaBHOMEPHO pacHpefesieHHbIi ¢ MNOBEPXHOCTHOI
miotHoereio 1 mxKa/m’. Ha HEKOTOPOM PACCTOSIHUM OT IUIOCKOCTH NAapajljieJibHO el
pacnosioxkeH kKpyr paauycoM 10 cM. BplYHCAMTB MOTOK BEKTOPa HAINPSKEHHOCTH
3J1eKTPUYECKOro MoJs Yepe3 3TOT KPyT.

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHOH Y4eOHOW JIMTEPATYpPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS 1M CHUILITHHBI

a)  OCHOBHAaf JIUTepaTypa:

1. Cagenbes,M.B. Kypc obmieii pusuku : B 4-x KH. : yueOHOe mocooue / . B.
Cagenbes. - 5-¢ uzn., uctp. . - CI16. ; M. ; Kpacunonap : Jlans, 2011. - (Yuebuuku
st By3oB. CnenimanbHas ureparypa) (Kimaccuueckas yueOHas iutepaTypa mo
buzuke).

T. 1 : Mexanuxka. - 2011. - 336 c.

2. Cagennes,1.B. Kypc obmieii pusukw : B 4-X KH. : yaeOHOe mocobue / 1. B.
Cagenbe. - 5-¢ uzn., ucrp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. CriennanbHast nureparypa) (Kimaccuueckas yueOHas auteparypa mno
buzuke).

T. 2 : OnexktpuyectBo U MaruetusM. - 2011. - 342 c.

3. Cagsenbes,l.B. Kypc obmeit ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
CagenbeB. - 5-e uzn., uctp. . - CI16. ; M. ; Kpacunonap : Jlans, 2011. - (Yuebuuku
utst By30B. CriennanbHast nuteparypa) (Kimaccuueckas yueOHast muTeparypa mo
¢buzuke).

T. 3 : MonexymsipHas ¢pu3uka u TepMonnHamuka. - 2011, -208 c.

4. CasenneB,J1.B. Kypc obmeilt ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
Cagenbe. - 5-¢ uzn., ucrp. . - CII0. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuKH
g By30B. CriennanbHas autepatypa) (Knaccuueckas yueOHas nmuteparypa mo
¢buszuke).

T. 4 : Bonusl. OnTuka. - 2011. - 251 c.

b) nononHUTENILHASI JIUTEPATYypA:
5. Cagenbes, 11.B. COopHUK BOIpOCOB U 3ajau 1o oOuiei gpusuke : yuebHoe nmocodue

g By30B 1o HanpasieHusM 510000 "EctecTBeHHble HaykM M MaTeMaruka',
540000 "Tlenarornyeckue Hayku", 550000 "Texuuueckue nayku" / U. B. CaBenbes.
- 6-e u3n., crep. - CIIG. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

6. Bammmes, M.I'. Kypc oOmeii ¢usuku : yueOHOoe mnocoOue Juisi BY30B IO
TEXHHYECKUM HAIIPaBJICHUSIM MOJATOTOBKH U crierranbHocTsiM/ M.I'. Banumies, A.A.
[ToB3uep. - 2-e wusn., crep. - CII6.; M.; Kpacnomap: Jlamp, 2010. - 573 c.-
(YueOnuku a1 By30B. CriennanbHas InTepaTypa)

7. ®upranr, E.B. PykoBoAcTBO K pelieHuto 3a1a4 1o Kypcy oomieit Gpusmuku : yaedHoe
mocobue Uil BY30B IO TEXHUYECKHMM M TEXHOJIOTHYECKUM HAIpaBICHUSM U
cnenuansHocTsivM/ E.B. @upranr. - 3-e u3sn., crep.. - CII6.; M.; Kpacnonap: Jlaus,
2009. - 348 c. - (YuebHukH 1151 By30B. CrieninaibHast TUTEPATYpPa).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

W3yyeHune BpallieHHs TUIOCKOCTH TOJISPU3AIMK CBeTa : MeToaHuecKre yKa3aHus K
naboparopuoit padore Ne 57 / C.B. XoryHuoBa, B.B. bmarosemenckuii, b.b.
Bbonoros, B.H. Cko6enes ; CIIOI' TU(TY). Kad. obm. ¢uszuku. — CIIG. : [6.1.],
2015. — 22 c.(Ob)

[TpoBepka 3akoHa Mamioca : MeTtoauueckue yka3aHus K JJabopaTopHoii pabore No
56 / C.B. XorynnoBa, B.B. bnarosemenckuii, b.b. bonoros, B.H. CkobGenes ;
CIIGI' TU(TY). Kad. obm. pusuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

bnarosemienckuii, B.B. HccnenoBaHue CHEKTpOB IOIVIOLIEHHS  pPacTBOPOB
OpPraHMYECKUX MOJIEKYJ: Meroanueckue ykazanus K Jaboparoproit padote Ne 90 /
B.B. bnarosemenckuii, A.B. bensiko, C.B.Xotynmosa; CII6I' TU(TY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2015. — 16 ¢. (OB)

AsepminHa, I'I'. M3ydyenue nucnepcuu cBera B BellecTBe . Mertoauyeckue
yka3zaHus K saboparopHoit pabore Ne 68 /I'.I. Aepmmna, A.B. Bemskos, O.I1.
Hlyctposa ; CIIOI' TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 c. (Ob)

Hanunpyenko, B. I'. Onpenenenue oTHOILIEHUS 3apsiia JEKTPOHA K €r0 Macce C

MTOMOIIBIO0 MArHETPOHA : METOJMYECKHE YKa3aHUs K 1aboparopHoi padore Ne 33 /
B. I'. Janunwsuenxo, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6mr. ¢pusukmu. - CII6. :
[6.1.],2014. - 21 c. (OB)

bonotos, b.b. fIBnenns 3neKTpOMarHuTHOW MHIYKIUHA U CAMOUHIYKIUH :

MeToJIMYecKue yka3anus k abopatopHoii padbore Ne 39 / b. b. bonotos, A. B.
bensikos, O. I1. yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxu. - CII6. : [6.
u.], 2014. - 23 ¢. (Ob)

XKepuoBon, A.M. HM3MmepeHue AJMHBI CBETOBOM BOJHBI IpPU  [TOMOIIU
IU(QPaKLIUOHHON PEIIeTKH : METOJJMUECKUE YKa3aHus K jabopaTtopHoii pabore Ne 54
/ A. U. Kepnosoii, C. B. Ipsiuenko ; CIIOI' TU(TVY). Kad. o6m. ¢usuku. - CIIO. :
[6.u.], 2014. - 22 c. (Ob)

UccnenoBanme rupockonuyeckoro »sddexra @ MeToauueckne YyKazaHHS K
naboparopnoit padore / B.I'. anunpuenko, C.B. Jlpsiuenko, A.U. KepHoBoii,
1O.P. Pynaxos; CIIGI' TU(TY). Kad. obm. ¢uzuku. — CIIO. : [6.1.], 2013. — 15 c.
(36)

Yubucos, A.I. dorosrnextpuueckuii 3¢pdexkt | Meroauueckue yKazaHUS K
nabopatopuorr pabore Ne 59 / AT. UYwumbucos, O.Il. HlyctpoBa, B.B.
bnarosemenckuii ; CIIOI TU(TY). Kad. o6m. ¢puszuku. — CIIO. : [6.1.], 2013. — 17 c.
(36)

Uubucos, A.I'. OnpeneneHre TOPU30HTATHFHOM COCTABISIONIEH MAarHUTHOTO TOJIS

3emnu : Metoauueckue ykazaHusi K jgaboparopHoit padore Ne 31/ A.I'. Yubucos,
JI.H. Kayposga, O.II. lyctposa, B.B. ; CIIOI' TU(TVY). Kad. o6u1. puzuku. — CII6. :
[6.1.],2013. - 18 c. (Ob)

Hanunpuenko B.I'. HMcciaegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIM3a !
MeTtoauueckue ykazanus kK saboparopHoit padore Ne 30 /B.I'. lanunpuenko, A.T.
Yuobucos ; CII6I' TU(TY). Kad. o6m. ¢puzuku. — CII6. : [6.1.], 2012. — 18 ¢. (OB)
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

19. Mexannka : Meroandeckue yka3zaHus K JjabopatopHbiM pabotam / B. T.
Harunsuenko [u ap.] ; CIIBITU(TY). Kad. o6mr. ¢usuku. - CII6. : [6. u.],2012. —
64 c. (Ob)

20. XorynnoBa, C.B. UW3yuenue 3akoHOB TerioBoro wu3nydeHus [Tekcr]
MeTtonudeckue ykazaHus K jgaboparoproit padore Ne 58/ C.B. Xorynuosa, B.B.
bnarosemenckuii, B.H. Cko6enes ; CIIGI' TU(TY). Kad. o6m. duzuku. — CIIO6. :
[6.1.],2012. — 20 c. (OB)

21. XorynuoBa, C.B. U/3yueHue »5IEKTpOCTATHYECKUX TIOJEH Ha MOJEIH
Meroauueckue yka3zaHus K JiaboparopHoir pabore Ne2l /  XoryHIioBa
C.B.,bnarosemenckuii B.B., Cxo6enes B.H. ; CIIGI TU(TVY). Kad. o6mm. dpusuxu. —
CII6. : [6.1.], 2012. - 15 c. (Ob)

22. XKepuoBoii, A.M. HMccrnenoBanue ONTHYECKOTO CIEKTPA IMOTJIOMICHUS MOJICKYJIBI
ioma: Meroanueckne ykaszaHus K JabopatopHoit pabore Ne 82/ JKepHoBoit
AN, Jdesiuenxo C.B. ; CIIBI' TU(TY). Kad. ob6m. duzuku. — CII6. : [6.1.], 2012, —
18 c. (Ob)

23. Beeaenne B (¢usmueckuil mpakTHkym. OOpaboTka pe3yabTaTOB H3MEPEHUU !
yaeOHoe mocobue It CTYACHTOB 3a09HOU (popmbl 00yuenus / b.b Bonoros [u ap.];
nox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 c. (Ob)

24. DnextpudectBo : COOPHHK METOAMYSCKUX YKa3aHWi K j1abopaTopHbIM padoTam /
CIIOI'TU(TY). Kad. obm. ¢pusukm ; mox pen. H.I'. Mocksuna. — CII0.: [6.1.], 2006.
—56c.

25. lynaukoBa, T.A. OmnpeneneHue TeMIiepaTypbl HHUTH JIaMIbl HaKaJTUBaHHS
Meroanueckue ykazaHusi K JiaboparopHoir pabore No23/ T.A. Jlyanukosa, B.b.
Ocrames ; CIIOI' TU(TYVY). Kad. o6mr. ¢usuxu. — CI16.: [6.1.], 2011. — 10 c.

26. lynaukoBa, T.A. M3ydeHne pe3oHaHCAa TOKOB W HampspkeHWH : Meroandeckue
ykazaHus K JaboparopHoiri padore Ne 40/ T.A. JyanukoBa, B.b. Ocrames ;
CIIOI' TU(TY). Kad. o0m1. pusuku. — CIIO0.: [6.1.], 2011. — 11 c.

27. NynaukoBa, T.A. HMHTepdepeHuns cBera B TOHKHMX IUIEHKax. Ilojocel paBHOM
tonmuubl. Konbiia HetoTona : MeToandeckue yka3zaHus K JiabopatopHoi padote /
T.A. Hynuuxosa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢uszuku. — CIIO.:
[6.n.],2011.—- 10 c.

28. lynaukoBa, T.A. H3yueHwe wuHTEephEpeHIMH CBETa TPU TIOMOLIN OHIPHU3IMBI
Openens : Metoauyeckue ykazaHus K JabopatopHoit pabore Ne52 / T.A.
Hynaukosa, B.b. Ocrames ; CIIOI' TU(TY). Kad. obm. ¢usuku. — CII6.: [6.1.],
2011. - 14c.

29. Uponos, N.E. Dnekrpomarnetusm : OCHOBHBIE 3aKOHBI: y4eOHOE MocoOue s
By30B / .E. UpogoB.. — 5-e uzn. — M.: BUHOM. Jlaboparopus 3uanwmii, 2006. — 319
c.

30. YeproB, A.I'. 3anaunuk no ¢usuke : YuebHoe nocodbue st BTy30B / A.I'. UepToB,
A.A. BopobbeB. — 8-e u3a., nepepad. u gon. — M. : duszmariur, 2008. — 640 c.

B) BecnomoraresbHasi iureparypa:
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31. Bonbkenmrelin, B.C. COopHHK 3ama4 1o o0memMy Kypcy Gu3uku: yded. mocooue
s TexH. By30B / B.C. Bonpkenmreita — CII6.: Kamxknbrit mup, 2005. — 326¢.

32. lletnad, A.A. Kypc dusuku : YuebHoe mocodue s BTy30B / A.A. letnad, b.M.
SABopckuii. — 5-¢ u3n., crep. — M.: Academia, 2005. — 720 c.

33. UBanos, A.Jl. MonekynspHas ¢pu3uka: MeTonuyeckue yka3zaHus K J1a00paTOpHBIM
paboram / A.Jl. Ianos, B.B. Kammer, B.b. Ocrtames; CII6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2005. — 49 c.

34. zydyeHue MarHuTHOrO 1O B (eppoMarHeTHkax: MeToauveckue YKa3aHus K
naboparopnoii pabore Ne 35 / B.B. Kammer, C.B. Xorynnosa, C.1. CranbHOBa,
b.b. bonoros ; CIIGI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2005. — 20 c.

35. MccnenoBanue pacrpeaesieHus 3JIEKTPOHOB 10 ckopocTsM : JlaboparopHas paboTa
Ne 17 / B.B. Kammmer, C.B. Xorynmosa, B.B. bnarosemenckuii, B.b. Ocrames ;
CI6I'TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

36. MccnenoBanue TMONYNPOBOJIHMKOBOTO auMoga . MeToauueckue yKa3aHHs K
naboparoproit pabore Ne 25 / T.A. Jlynaukosa, B.b. Ocrames, F0.A. HBanos, B.B.
Kammer ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2005. — 20 c.

37. Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbl / U.E. UpomgoB. — 7-e u3a., crep. — M.
: BUHOM. JlaGoparopus 3nanuii, 2005. — 309 c.

38. Uponos, N.E. Bomnossie iponiecchl : OcHoBHbIe 3akoHbl / U.E. Upomos. — 2-e u3n.,
nom. — M.: BUHOM. Jlabopatopus 3uanuii, 2004. — 263 c.

39. Uponos, U.E. ®uszuka makpocuctem : OcHoBHBIE 3akoHbI / WI.E. Uponos. — 2-e u3n.,
non. — M.: BUHOM. Jlab6oparopus 3nanuit, 2004. — 207 c.

40. Uponos, U.E. KBantoBas ¢usuka : OcHoBHble 3akoHbl / V.LE. Uponos. — 2-e u3n.,
non. — M.: BUHOM. Jlaboparopus 3nanuit, 2004. — 256 c.

41. Kanamnukos, H.IT. OcHoBbl ¢u3uky ; B 2-X T.: YUeOHHK i TEXHUYECKHUX CIIEll.
By30B / H.II. Kanamuuko, M.A. CnoHasIpeB. — 2-e u3j., nepepad. — M. : Jlpoda,
2003 — 2004.

T.1.-2003. - 398 c.
T.2.-2004. - 431 c.

8. Ilepedyenr  pecypcoB  HH(POPMALUOHHO-TEIeKOMMYHHKALMOHHOW  CeTH
«/HTEepHeT», HEOOXOAMMBIX IJISI OCBOCHUS AU CHUIJINHBI.

y4eOHBIi IIJIaH, PIIJI u yu4eOHO-MEeTOINYECKUE MaTepHaIbl:
http://media.technolog.edu.ru

AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«ONeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

«JIanb (TTpodeccus)» https://e.lanbook.com/books/.

9. Meroauyeckue yKa3aHusi AJisl 00y4aIOIIUXCSI 10 OCBOEHUIO THCIIUILIHHBI.

Bce Buabpl 3aHATHH 10 JUCUHMINIMHE «DH3HKa IpoBOAATCA B COOTBCTCTBUHU C
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

tpeboBanusmu cinenyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3ansTuii. JlabopaTopHbIe 3aHSTHS.
OO6mue TpeboBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatwmid. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl ydeOHbix 3aHatwii. CeMUHapbl H
npakTudeckue 3anstus. O0mue TpeOoBaHMs K OPraHu3aliy U TMPOBEACHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbel y4yebnnix 3aHatuii. CamMoCTOSTEIIbHAS
ianupyemas padota crynenToB. OO0rue TpeOoBaHUS K OpraHU3alliy U MPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsiok nmpoBeAcHUS 3a4€TOB U IK3aMEHOB.

[InanupoBanue BpeMeHH, HEOOXOAMMOTO Ha W3Y4YEHUE NAHHOW JUCHUIUIMHBI, JTy4Ile
BCEro OCYIIECTBIISITH HA BECh CEMECTp, IMpelycMaTpuBas MPU STOM PErYyIspHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMHU IPAaBUJIBHOM OpraHu3aliy ydeOHOro mpoiiecca Juisi CTYACHTOB
SIBJISICTCSI:

IJIAHOBOCTH B OPraHU3aluu y4eOHOU padoThI;

CEpbhE3HOE OTHOIIECHUE K U3YyUEHUIO0 MaTepuraa;

MIOCTOSIHHBIA CAMOKOHTPOITb.

Ha 3ansTtus cTyneHT DOJDKEH MPUXOAUTh, MMes Oarak 3HaAHUN M BOMPOCOB IO YXKE
M3Y4YEHHOMY MaTepuaiy.

10. ITepeyenb UH(POPMANMOHHBIX TEXHOJIOTHI, HCMOJIb3YEMbIX MPU OCYIIECTBJIEHUH
00pa3oBaTeIbLHOIO Mpolecca Mo JMCIUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOW JAMCHUIUIMHE MPETyCMOTPEHO HCIIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTU:

YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CIalA-NIPEe3eHTAlUM;

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IMOYTHI.

10.2. IIporpamMHoe o0ecnieyeHue.

Microsoft Office 2003; Microsoft Office 2013; Microsoft Windows 10; Autodesk
AutoCAD Design Suite Premium ; Kaspersky Endpoint Security 10; Mathsoft MATLAB 2017;
Gaussian 09.d01.

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
bazer qanubix Scopus u Web of Science.

11. MarepuajbHo-TexXHHYecKasi 0a3a, HeoOXoauMMasi /Jsl  OCYLIECTBJIEHUS
00pa3oBaTe/ILHOIO MPoUecca MO0 AMCUHUILIHHE.

Kadenpa obmieii pusnku pacronaraet MaTepuaibHO-TEXHUYECKON 0a30M,
obecrneunBaroIiell MpoBeIeHUE BCEX BUOB 3aHATHI. B pacriopsikeHUH CTyI€HTOB
UMEIOTCS

1. - aBe ayauTOpHUM IS MPOBEACHUS CEMUHAPCKUX U JIaOOPAaTOPHBIX 3aHATHUI, OCHAILIEHHBIE
WHTEPaKTUBHBIMU IOCKAMHU;

2. -KOMIBIOTEPHBIN Ki1acc, cocTosmuil n3 10 KOMIBIOTEPOB C BBIX0I0M B VIHTEpHET;

3. -o0opymoBaHHAs 1a0OpaTOPHs AJIsl IPOBENEHHSI (PU3MUECKOTO PAaKTUKyMa
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12. OcodeHHOCTH OCBOEHHSI AUCHMIIIMHBI UHBAJIUIAMHU U JIMIAMH ¢ OrPAaHHYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI.

Jis  WMHBaNMOOB M JIMIl C OTPAaHUYCHHBIMH BO3MOJKHOCTSMH y4eOHBIE IPOILIECC
ocylecTBisieTcst B cooTBeTcTBUM ¢ IlonoxenneM 06 opranu3anuu y4eGHOro mporecca JUis
00y4YeHHsI MHBAJIHUIOB U JIMIl C OIPAaHMYCHHBIMH BO3MOXKHOCTAMU 3710poBbst CITOI TU(TY),

YTBEPKIECHHBIM pekTopoMm 28.08.2014r.
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[Tpunoxenue Ne 1
K pabodeil mporpaMme JUCIIATIIIHEI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs IPOMEKYTOUYHOI aTTecTaluu 1o

JUCHUILINHE «DU3HKA

1. IlepeyeHb KOMNETEHI U M 3TANIOB UX ()OPMUPOBAHUS.

Komnerenuuu

dran

Hnaexc PopmyanposKa dopmuposanus

OIIK-1 | ciocoGHOCTHIO HCIO0JIb30BATH OCHOBHBIE POMEKY TOUHBII
3aKOHOMEPHOCTH, JICHCTBYIOIIHE B MPOIECCEe
W3TOTOBJIEHUS MPOAYKIIMU TPeOyeMOro KauecTna,
3aJJaHHOT'0 KOJMYECTBA IIPU HAMMEHBIIINX 3aTpaTax
OOIICCTBEHHOTO TPY/a.

IIK-20 | ciocoGHOCTHI0 MPOBOAUTH IKCIEPHMEHTHI 110 IPOMEKYTOUHBII
3aJJaHHBIM MeTOHKAaM ¢ 00PadOTKON 1 aHAJIM30M HX
Pe3yJIbTATOB, COCTABIISATH OMMCAHUS BHIIIOJTHEHHBIX
UCCJICIOBAaHMIA U MOJITOTABJIMBATh JaHHBIC [T pa3padOTKU
Hay4YHbIX 0030pOB U MyOIHUKaLU.

2. Moka3zaTed M KPUTEPUU OLIEHUBAHUS KOMIETEHIMH HA Pa3JIMYHBIX 3Tamax Hx
(opMupoOBaHUs, IIKAJIA OLIECHUBAHMSI.

ITokazarenu
OLIEHKU 5
Kpurepnii
pe3ynbTaTOB [Inanupyemblie pe3ynbTaThl Komnerennun
OLICHMUBAaHUS
OCBOEHHUA
JUCLUILINHBI
OcBoenue 3HaeT oCHOBHBIE (pu3HUecKue ABJIeHUI U | IIpaBWIbLHBIE OIIK-1
p )
paznenoB Ne 1 OCHOBHBIE 3aKOHBI MEXaHUKH; TPAHUILIbI OTBETHI Ha | [IK-20

Borpockl Nel-34
3auety u Nel-29 k
9K3aMEHy

WX MMPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB
B BKHEHIITUX MTPAKTHUECKUX
HpI/IHO)KeHI/ISIX;

OCHOBHBIC (DM3MUYECKUE BEITMIUHBI U
®H3quc1<ne KOHCTAHTBHI, UX
onpeziesicHUE, CMBICH, CIIOCOOBI U
€JVMHUILIBI UX U3MEPEHUS;

Ymeer

3aMKCHIBaTh YPAaBHCHUS MEXaHUKHU B
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

cucreme CU;

Bnaneer HaBbIKaMU IPUMCHEHUS
OCHOBHBIX METOI0B (DU3UKO-
MaTEeMaTHYECKOTO aHAIHM3a JUIS PEIICHUS
MEXaHMYECKUX 3aa4.

OcBoenue
paznenoB Ne 2

3uaer
OCHOBHBIC (DM3MUYECKUEC SIBICHUS U

OCHOBHBIC 3aKOHBI AJICKTPOMArHeTU3Ma;
TPaHUIIBI UX IPUMEHUMOCTH,
OCHOBHBIC XapaKTEPUCTUKU
AIIEKTPUIECKOTO ¥ MATHUTHOTO TIOJIA, UX
oTpesieNieHue, CMBICH, CIOCOOBI 1
CJMHHUIIBI UX U3MEPEHUS;
Ha3HAYCHHE U TIPUHITUIIBI TEHCTBUS
ANEKTPOU3MEPUTEIHHBIX IPHOOPOB;
YmMmeer:
yKa3aTh, KaKie 3aKOHBI ONACHIBAIOT
JTAHHOE DJICKTPOMArHUTHOE SBJICHUE WITH
addexr;
HCTOJIKOBBIBATH CMBICH (PU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3aIHCHIBaTh YPaBHEHUS IS (PUINIECKHIX
BenmmuuH B cucteme CU;
Baaneer:
HABBIKAMH [TPUMEHEHUSI OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHaJM3a JUIA pemieHus 3a1a4
3JIEKTpOMarHeTh3Ma.

[IpaBunbHbIE
OTBETHI Ha
Borpockl Ne35-66
K 3a4eTy

u  Ne30-63 «k
9K3aMEHY

OIIK-1,
I1K-20

OcBoeHue
paznenoB Ne 3

3Haer:
OCHOBHBIC 3aKOHBI BOJTHOBBIX MPOIECCOB;

TPaHUIIBI UX IPUMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B BaKHEHIIINX
MPaKTUYECKUX NPUIIOKEHUSAX; BOJIHOBBIE
CBOMCTBA AJIEKTPOMAarHUTHOTO
W3Iy4YEHHsI, OCHOBHBIE CBOMCTBa
CBETOBBIX BOJIH;

Ha3HAUYCHUE U IPUHLIMIIBI ACUCTBUS
MHTEPPEPOMETPOB, MOIIAPU3ATOPOB,
JTUQPAKIIOHHOMN PEelIeTKH.

Ymeer:

00BSICHUTH OCHOBHBIE HAOJFO1aeMbIe
MIPUPOJTHBIE U TEXHOTCHHBIE ABJICHUS U
3¢ dexTl ¢ no3uImi GyHIaMEHTaIbHbBIX
(GU3NYECKUX B3aMMOICHCTBUH;

yKa3aTh, KAaKHUe 3aKOHBI ONHCBIBAIOT

[IpaBunbpHbIE
OTBETHI Ha
Borpockl ~ Ne9l-
124 x 3adery w
Ne64-101 K
9K3aMEHY

OIIK-1,
I1K-20
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

JIAaHHOE SIBJICHUE WITH 2P EKT;
UCTOJKOBBIBATH CMBIC (PU3HUYECKUX
BCJIWMYHWH M TTOHATHIA;
3aMKChIBaTh YPaBHEHUS JIJIS (PUINUCCKHIX
BenuuuH B cucteme CU;

Baapeer:
HABBIKAMH MTPUMEHEHUSI OCHOBHBIX
METOI0B (PU3NKO-MaTEMaTHIECKOTO
aHajan3a ISl pereHms
€CTECTBCHHOHAYYHBIX 3aJ1ad.

OcBoenue
pazznenoB Ne 4

3Haer: 0COOEHHOCTH
TepMOI[I/IHaMI/I‘ICCKOI‘O U CTATUCTHUUYCCKOI'O
METOJIOB M3YUCHHSI MAKPOCHUCTEM;
OCHOBHBIC (PU3UYECKHUE SIBICHHUS U

OCHOBHBIC 3aKOHBI MOJICKYJIIPHON
(U3YKH 1 TEPMOIMHAMUKH; TPAHHIIBI HX
MPUMEHUMOCTH,
OCHOBHBIC (PM3UUYECKUE BEIUUUHBI U
(u3nIecKre KOHCTAHTHI, UX
oTpeziesiCHUE, CMBICH, CITIOCOOBI U
€MHULIBI UX H3MEPEHUS;

Ymeert:
Vka3aTh, KaKue 3aKOHBI OITUCHIBAIOT
JTAHHOE SIBJICHHUE WIIN YPQEKT;
HCTOJIKOBBIBATH CMBICH (DU3MUYECKUX
BEITUWYMH M ITOHATHI;
3aMKCHIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenmmuuH B cucteme CU;

Baaneer:
HaBBIKAMH [TPUMEHEHUSI OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHaJM3a JUIA pelIeHus 3a/1a4
CTaTHCTUYECKON (DM3HKH U
TEPMOIMHAMUKH.

[IpaBunbpHbIE
OTBETHI Ha
Borpockl Ne67-90
K 3auety u Ne
102-119 K
9K3aMEHY

OIIK-1,
I1K-20

OcBoeHue
pa3nenoB Ne 5

3Haer:
KBaHTOBLIE CBOIiCTBa

3IIEKTPOMArHUTHOTO M3JTyYEHUS;
OCHOBHBIE SKCIIEPUMEHTAIILHBIE
TIOJITBEPIK/ICHUS] KBAHTOBON MEXaHUKH;
OIMCAHNE COCTOSHUS MUKPOYACTHUIIBI C
MOMOIIBIO BOJTHOBOW (DYHKITHH;
ypaBHenue lllpennnrepa; kBaHTOBaHHE
aTOMOB, MarHUTHBIE CBOMCTBA aTOMOB.
Ymeer:

[IpaBunbsHbIE
OTBETHI HA
BoIpocsl Ne91-
124 x 3auety u Ne
120-147 x
JK3aMEHY

OIIK-1,
I1K-20
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB [Tnanupyembie pe3ysbTaThl
OCBOCHHSA
JUACIUATUTMHBI

Kpurepunit
OIICHUBAHUS

Komnerennun

00BSACHUTH OCHOBHBIE HAOIIOJTaeMbIe
MIPUPOJTHBIC U TCXHOTCHHBIC SBJICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(hU3MYECKUX B3aMMO/ICHCTBUN;
yKa3aTh, KAKAE 3aKOHBI ONUCHIBAIOT
JIAHHOE SIBJICHUE WU 2P EKT;
UCTOJKOBBIBATH CMBICH (PU3HUYECKUX
BCJIMYHWH W TTOHATHIA;
3aMMChIBaTh YPaBHEHUS IS (PU3UIECKHIX
BennuuH B cucteme CU;

Baapgeer:
HABBIKAMH MTPUMEHEHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaNM3a JUIS PEeIeHs 3a/1a4 KBAaHTOBOM
MEXaHUKH U KBAHTOBOH OITHKHU.

OcBoeHue 3naer: CoctaB M XapaKTepHCTHKHU | [IpaBHIIbHBIE OIIK-1,

pas3aeaon No 6 ATOMHOTI0 sAJpa, SHEPI'HUIO CBA3H, OTBETHLI HA T1K-20
CHUCTEMATHUKY DJIEMEHTAPHBIX YACTULL; Bornpockl Nel56-

3aKOHBI COXpAaHCHUA U UX POJIb B (1)I/I3I/IKC 160 K 3aquy u
AIIEMEHTAPHBIX YaCTHI] (PH3HUECcKre No148-155
SIBJICHUS] 1 OCHOBHBIC 3aKOHBI (DU3UKHU JK3aMeHy
ATOMHOTO SI/Ipa U DIIEMEHTAPHBIX YACTHII;
Ymeer:
OOBSICHUTE OCHOBHEBIE HAOJIIOTaEMBIE
MIPUPOJTHBIC U TEXHOTCHHEIE SBIICHUS U
3¢ dexTsl ¢ no3unuii QyHIaMeHTaTBHBIX
(hU3MYECKUX B3aMMO/ICHCTBU;
yKa3aTh, KaKWe 3aKOHBI OMHACHIBAIOT
JAaHHOE siBJIeHUE WK YPPeKT;
MCTOJIKOBBIBATH CMBICH (DU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3aIHCHIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenuuuH B cucreme CU;
Baaneer:
HABBIKAMH ITPUMEHEHUSI OCHOBHBIX
METOJI0B (PU3UKO-MATEMATHICCKOTO
aHaM3a JUI PeIIeHUs

C€CTCCTBCHHOHAYYHBIX 3a1a4.

[kana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):

M0 JMCLUHUIUIMHE MPOMEXKYTOUHAsl aTTeCTallds NPOBOIUTCA B GopMe 3ayeTa, pe3ysbTar
OLICHUBAHUSI — «3aYTEHO», «HE 3aUTEHO;

M0 JUCIMIIMHE MPOMEXYTOUHAsl aTTecTalus MPOBOAUTCA B (opMe SK3aMeHa, IIKaia
OLICHUBaHMSI — OaJUIbHAS.
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3. TunoBble KOHTPOJIbHbIE 32JaHUA /1JIsl IPOBEACHHUS MIPOMEKYTOUHON aTTecCTANMHU.

Bonpoch /151 OleHKH 3HAHUI, YMEHUH 1 HABBIKOB, COPMHUPOBAHHBIX Y CTY/JA€HTA MO
komuerennuu OIIK-1,ITK-20:

10.

11.

12.

13.

14.

15.

16.

BOHPOCLI AJIsl MPOBEACHUSA 3a1U€eTa

Uro Takoe cucrema otcuera? Jlaiite onpeieneHue nepeMeIieHus, yTH, paanyc-BeKTopa,
TPaCKTOPHH.

MartepuanbHasi TOYKa ABUXKETCS MPSMOJMHEHHO COIJIAaCHO YPAaBHEHMIO JIBMKEHUS X =
3
6+2t° (m). OnpeenuTh yCKOPEHUE TOYKH B MOMEHT Bpemenn t=3 c.

JlaliTe orpeneneHre MTrHOBEHHOM CKOPOCTH, YCKOPEHUS, CPEAHEN CKOPOCTH.

Kunernueckue ypaBHEHHE ABYX MaT€pUAbHBIX TOYEK UMEIOT BHU/I: X1=A1t+B1t2+C1t3 u
xz=A2t+B2t2+C2t3, roe A;=1 M/c; Bi=4 M/CZ; Ci=3 M/CZ; Ay=2 M/c; B,=2 M/Cz; Co=5
m/c?. Ornpenenutb MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHS 3TUX TOUEK OyAyT paBHBI.

HaﬁTe OIpCACIICHUEC HOPMAJIBHOT'O YCKOPECHUS U TAHI'CHIIUAJIBHOT'O YCKOPCHU.

Kamenp OpocaroT moja yrioM K ropusoHTy. Pagumyc KpuBHM3HBI TPaeKTOPUM B TOYKE
HAWBBICILIETO MoAbeMa paauyc kpuBu3Hel R = 10 M. Ompenenute CKOpOCTh B 3TOH
TOYKE.

JlaiiTe onpeneneHne yriaioBOM CKOPOCTH U YTIIOBOIO YCKOopeHus. Kak cBsI3aHbI TMHEHBIE
" YTJIOBBIC KWHEMATUYCCKHUEC BCJIIMYUHBI.

JIuHeHAs CKOPOCTh TOYEK Ha OKPY)KHOCTH BpAIIaroOIIerocs IUcka paBHa 3  M/C. Toukw,
pacnosoxeHHble Ha paccTosHud 10cM Ommxe K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2
M/C. OnpenenuTe YyriioByK CKOPOCTh BpAIlleHHsI TUCKA.

Uro Takoe nHepuanpHas cucrema orcuéta? Chopmynupyiite 3akonbl HproToHA.

YroObl ompenenuth KodGOUIMEHT TpeHusi K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK MOJOXHIU Ha JJOCKY M CTalM MOJHUMATh OJMH KOHEI[ JIOCKH JI0 TeX IOop, MOoKa
OpyCcOK He Hauajg MO HEH CKOJB3UTh. DJTO MPOM3OLUIO MPHU YIie HAKIOHA JOCKU 45°.
Onpenenure KOdPGUIUEHT TPEHUS?

JlaiiTe ompeneneHue 3aMKHYTOM cucTeMO MaTepuaibHbIX Touek. Cdopmynupyiite
3aKOH coxpaHeHus ummyibsca. ChopmynupyiTe TeopeMmy 00 U3MEHEHUH UMITYJIbCA.

Ha mony cTouT Tenexxka B BUJIE ATUHHOW JTOCKU, CHAOXKEHHOM JIerkuMu Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOUT 4esIoBeK. Macca demoBeka 60 ke, Mmacca gocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyJKax He3HauuTenbHO. C Kakoil CKOpOCThIO OyneT
JIBUTATHCS TEJIEKKA, CCIIM YSJIOBEK MOUJET BIOJIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

JlaiiTe ompeneneHue IEHTpa MacCc CHCTEMbl MaTepualbHbBIX Touek. Chopmymupyiite
TEOpEMY O JIBHXKEHHUH IIEHTpa Macc.

Ha mony crout tenmexka B BHJE JJIWHHOW JTIOCKH, CHAOKEHHOM JIETKUMHU Kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOHUT 4elloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
Kojec mnipeHeOpeuyb. TpeHme BO BTyJdKax He3HauMTelbHO. Ha kakoe paccrosiHue
MEepEIBUHETCA TEJIEKKA, €CIIM YEJIOBEK MEePeIeT Ha APYrol KOHeI[ JOCKU?

HaﬁTe OMmpeaAcICHUC MOMCHTA HMMITYyJIbCa 1 MOMCHTA CHJIbI OTHOCUTCIIBHO TOYKH U
OTHOCHUTCIIBHO OCH.

Tonxkuii crepkenb JuHOU 50 cm m maccoit 400 2 BpamjaeTcst ¢ yriioBbIM YCKOpeHUEM 3
) o

¢ BOKPYT OCH, MPOXO/IAIIEH Uepe3 CEPeIUHY CTEPKHSI MEePIEHIUKYISIPHO K €ro JJIHHE.

OnpenenuTth Bpamarmnii MOMEHT.

17. Yto Takoe MOMEHT HHCpUIUU MaTepHaHBHOﬁ touku? Kak BBIPAKACTCSA MOMCHT UMITYJIbCa

TBEPAOrO TeJIa Yepe3 MOMEHT UHEPLIMH?
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18. Jlniuna ToHKOrO npsimoro crepxHs 60 cum, a macca 100 . OnpenenuTb MOMEHT UHEPIUH
CTEp>KHS OTHOCUTEIIBHO OCH, NMEPHEHIUKYIIPHON K €ro AJIMHE M IPOXOJsAIled uepes
TOUYKY CTEpXHsl, ylajeHHY!0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

19. 3anummTe OCHOBHOE YpaBHCHHUE JUHAMUKH BpallaTCJIbHOTO ABHXKCHHUA TBEPAOTO TEaA.
Hammmure YpaBHCHHUE MOMCHTOB.

20. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunuHapudeckon
MOBEPXHOCTU BaJla MPUKaJIM TOPMO3HYIO KoJIOJKY ¢ cujiod 40 H u yepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTsb Ko3(pPUINEeHT TpeHus.

21. ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

22. [Inatdopma B BUIE IUCKA paauycoM | m Bpaimaercs Mo WHEpIuH, aemas 606/mun. Ha
Kparo 1miaThOopMbl CTOUT YeNIOBEK, Macca kotoporo paBHa 80 xe. CKOJBKO 000pOTOB B
MUHYTY Oyner aenaTh Ijaatgopma, €cid 4YelloBeK mepeiaer B ee IeHTp? MomeHT
uHepuuu mwiargopmel paBeH 120 ke a°. MoMeHT VHEPLHMHU YEJIOBEKA PACCUMTHIBATH KAK
JUTSL MaTePUAIbHOM TOUKH.

23. laiite onpeneneHue paboThl Cuibl. UTO Takoe CKaIspHOE MPOU3BEACHHE 2-X BEKTOPOB?
Yrto Takoe MOIIHOCTH?

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciu macca rpysa 100xe,
JUIMHA HAKJIOHHOM mockocTy 2 m, yron Hakitona 30°, kosduuuent tpenus 0.1 u rpys
JBHKETCS ¢ yeKkoperneM 1 w/c?,

25. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBATHUBHBIMU? UTO Takoe MoTeHUuanbHas sHeprus? Js
KaKHX I10JIE MOYKHO BBECTU ITO MOHSTHE?

26. Kamens Gpomen seepx noa yraom 60° k nmosepxnoctu 3emmu. Kunerudeckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
NOTCHLMAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUH.
ConpoTuBieHHEeM BO3yXa MpeHeOpeyb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyite TeopeMy 00 HU3MEHEHUH
KHHETHYEeCKOW HHepruu. [Ipm Kakux YCIOBHSIX COXpaHSETCS IOJHAs MeXaHWdecKas
SHEPTUSI CUCTEMBI?

28. XokkeliHas maiida CKOJIB3UT 5 M, eclu NMpHU Opocke eif cooOLIaroT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYI0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe NPUHIUN  OTHOCHTENbHOCTH [ anmmies-DiHmTeliHa.  3anmummre
dbopMyTy, BRIpaXAIOI[yI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B naboparopHoii cucTeMe OTCUeTa MU-ME30H ¢ MOMEHTA POKACHHS 10 MOMEHTa pacraja
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuthb
COOCTBEHHOE BpeMsl KH3HH MMH-ME30Ha.

31. ChopmynupyiiTe TPUHIUI  OTHOCUTENbHOCTH [ aimies-DWHIITeWHA.  3almunimTe
dhopMyITy, BRIpOXAIOITYyI0 OTHOCUTEILHOCTh MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpeanonoxxuM, 4To0 Mbl MOXEM H3MEPUTh JUIMHY cTepKHS ¢ TouHocThio 0,1MkM. IIpu
KaKOW OTHOCHUTEIBbHOW CKOPOCTH JBYX MHEPIHAIBHBIX CHCTEM OTCYETa MOXHO ObLIO ObI
OOHApYXUTh PENIATUBUCTCKOE COKpAlllEeHHE JUIMHBI CTEepKHA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 m?

33. 3anumuTe GopMyy JUIS SHEPTUN YaCTHIIBI B PEISITHBHCTCKON MEXaHHUKE.

34. Tlonnas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckonbko mpu 3ToM U3MEHUTCS Macca Tena?
DJIEKTPOMarHeTus3m

35. JlaiiTe ompeneneHne HANPSHKEHHOCTH SJIEKTPUYECKOTO TMOJIS. 3amumuTe (GOpMYIbl IS
HANPSDKEHHOCTHU MOJIS TOYEUHOTO 3apsijia.
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

JIBa OIMHAKOBBIX TOYEUHBIX 3apsija no -2 MkKi Haxonsrces B Toukax (0; 0) u (2; 0)
npsIMOYroibHON cuctembl koopauHaT (X; Y), rame X, Y 3amaHbl B MeTpax.
OnpenenuTs NPOEKIMIO Ha OCh 0X BEKTOPA HANIPSY)KEHHOCTH 10JIsI B Touke (1; 1).

Jlaiite omnpenenenue cwioBod nuHUH. CHopMyIHpyHTe NMPUHIMI CYNEPHO3UIIUU IS
AIEKTPUYECKOTO MOJIS.

Kako#l myTh 1O CHJIOBOW JIMHUHW IO TOJITHOM OCTAaHOBKH IMPOXOJUT OL-4acCTHIIA B

OJTHOPOJHOM TOPMO3SIIEM Mmojie ¢ HanpsbkeHHOCThIo 2000 kB/M, eciu HadaabHas
1027 . -19

ckopocTh ee 20000 km/c? Macca yacTHIIBI 6,4 10 Kr, 3apsaa 3,2° 10 7 K.

JlaiiTe ompenerneHne MOTOKAa BEKTOpa uepe3 MOoBEepXHOCTh. ChopMynupyiTe Teopemy
I'aycca mia Bexropa E.

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO PacCHpe/IeNICHHbIN ¢ MOBEPXHOCTHOMN
miotHocTsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUM OT IUIOCKOCTH MapauleNbHO el
pacnoyioxkeH Kpyr paauycom 10 cM. BpHMCIUTH MOTOK BEKTOpa HANPsHKEHHOCTH
AIIEKTPUYECKOTO I0JISI YEPE3 ITOT KPYT.

3anuiuTe BbIpaXKeHHE A paboThl 10 MEPEMELICHUIO 3apsijia B I0JIE Yepe3 Pa3HOCTh
norennuanos. Chopmynupyiite Teopemy o nupkyasanuu. CleacTBUEM KaKOTO CBOWCTBA
JIEKTPOCTATUYECKOTO 110JIs ABJISIETCS 3Ta Teopema?

ToHKHMI CTEep)KeHb COTHYT B NOIYyKosblo. CTepkKeHb 3apsikKeH ¢ JIMHEHHOM
miotHOcThIO 1 00 HK/M. Kakyto paGoTy Hamo coBepmuTh, 4ToOBI IepeHectn 3apsif 1
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMANA JIEKTPUUYECKOro noiisd. Jlaite onpenelieHue rpagueHra
BeKTOpa. 3anumuTte (GopMyIy, BBIPAKAIOIIYI0 HANPSHKEHHOCTh SJEKTPUYECKOTO IO
yepe3 noreHuuan. Kak ompenenuth pa3HOCTb IOTEHLUANOB, €CIM M3BECTHO IIOJIE
HaNpsHKEHHOCTH?

Omnpenenure pasHOCTh NOTEeHUMANoB Mexay Toukamu (-1, 0,0) u (1,0,0), ecmm
HAaIPsHKEHHOCTh AIIEKTpHIecKkoro mojst E=2i+4j+3K.

Yto HaA3BIBAIOT SJICKTPUYCCKHUM JUITOJIbHBIM MOMCHTOM, CBA3AaHHBIM 3apiaa0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM BJICKTPUUCCKOT'O CMeHleHI/Ifl?

BbruucnuTh 3nekTpudyeckuit MOMEHT aumnoss, ecinu ero 3aps 10 uKi, minedo 0,5¢m
Haiite omnpeneneHue BekTOopa IUIOTHOCTH Toka. Kak Qopmynupyercs 3akoH Oma B
mudpdepenimansHoil  popme? Kak dopmynupyercs 3akoH Jxoyns — Jlenma B
muddepeHmanbHoR popme?

OmnpenenuTh IJIOTHOCTh TOKA B JKEJE3HOM IPOBOAHWKE umHOW 10M, ecnu mpoBox
HaXOJUTCS oA HanpsbkeHueM 6 B. Y aenbHoe conpoTusieHue xene3a 98 HOM M.

Haiite omnpenenenune JIJIC. Kak dopmynupyercs o0000meHHbi 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmynupyercs 3akon J[xoyins — Jlenna?

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axumMax Oatapeu
18 B. Haligute conpoTHBIEHWE BHEIIHEW YacTW LIENW W BHYTPEHHEE CONPOTUBIICHUE
OaTapen.

Hanummwre BblpakeHue g cuinbsl Ammnepa. Kakyro cuny HaseiBatroT cuioi Jlopenma?
Hanumure hopmyny ans Heé.

3apspkeHHas YaCTHIIA JIBHKETCS B MATHUTHOM TI0JIE€ TTO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Unpykuust marautHoro noiist B = 0,3 77, paauyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHernueckast sHeprus W= 12 xaB.

Yro Takoe MarHUTHBIA MOMEHT BHTKa ¢ TOKOM? Harmmmre BBIPAXCHUC I MOMCHTA
CHIJIBI, )IefICTBYIOHleI;'I Ha BUTOK C TOKOM B MarHuTHOM IIOJIC.
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54. Kakoii Bpamaromuii MOMEHT JICHCTBYeT Ha paMKy C TOKOM cuiod | = 2 A4 mnpu
MMOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
conepxut N = 30 ButkoB momansio S = 10 ¢u’, a mWI0CKOCTh pamMki 0Gpasyer yron 3 =
60° ¢ muHuAMHU 1ToJ1A?

55. Hanmmmare ¢dopmyny, Belpaxaromyro 3akoH buo — Capapa — Jlammaca. IlosicHute
PUCYHKOM CMBICJI COOTBETCTBYIOLIUX BEKTOPOB.

56. beckoneyHO IIMHHBIN MPOBOA 00pa3yeT KPYroBOol BHUTOK, KacaTelbHBIM K TpoBoay. I1o
npooay uaer Tok cuiao | = 5 4. Haiitu panumyc BUTKa, €CliM HaNpPSHKEHHOCTh
MarHuTHOTO 1O B 1ieHNpe BuTka H = 41 A/m.

57. ChopmynupyiiTe TeopeMy O LMPKYISILUHM [ CTallMOHAPHOIO MAarHUTHOTO MO B
BaKyyMe.

58. BbuucanTh MUPKYISALIUAI0 BEKTOpAa WHIYKIUU BIOJIH KOHTYpPA, OXBATBHIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U TokK I3=10 A, Tekymuii B
IIPOTHUBOIOJI0KHOM HaIlPaBJICHUH.

59. Hanumure 3aKkOoH  3JEKTPOMAarHUTHOM  MHIYKIMM B UHTErpajabHOM  dopme.
Cdopmynupyiite npasuio Jlenuna.

60. KBagpaTHblii KOHTYp, clelaHHbId W3 npoBoaa jmuHoi | = 0,4 m, momenieH monepek
CHJIOBBIX JINHUH B OZJHOPOJHOE MarHUTHOE 1oJjie. MHIyKIus MarHUTHOTO MOJISt MEHSIETCS
o BpeMeHeM 110 3akony B = (2 + 0,4 %) mTx. Onpenennts B MOMEHT BpeMeHH t = 2 ¢
MarHUTHBIA TOTOK, TNPOHHU3BIBAOIMKA KOHTYp, W DJIC HMHAYKIHMH, HaBEICHHYIO B
KOHTYPE.

61. 3anummTe 3aKOH JIEKTPOMArHUTHON MHIYKIMK B popMyIupoBke MakcBela.

62. MaayKiuss MarHUTHOTO TIOJISE MKy TTOJTIOCAMU JIBYXIONIIOCHOTO reHeparopa B= 0,8 7.
Portop umeer N = 100 ButkoB miomanpo S = 400 e, OrnpenenuTh 4acToTy BpallEHUS
AKOps, €clIM MakcuManbHoe 3HadeHue DJC mHAyKIuu Eimax = 200 B?

63. Uto Takoe TOK cMmelleHus1? 3anuiuTe 3aKOH MOJTHOTO TOKa (TeopeMy O IUPKYISIUHN) IS
MarHUTHOTO TIOJISl B BEIIECTBE C YYETOM TOKa CMEIIEHUS ([JIsI HECTAIMOHAPHBIX MOJIeH).

64 OnpenenHTe IINIOTHOCTh TOKa CMCIICHHA, CCIIM HWHAYKOUA OJJCKTPHUYCCKOTO I10JIA
2
Bo3pacraeT paBHoMmepHOo oT 0 10 10 HKn/mM” 3a 1 munyTy.

65. Kakoe sBrIeHHME Ha3bIBAIOT CaMOMHIYKIUEH? UYUTO Ha3pBaAlOT WHAYKTHBHOCTHIO
MIPOBOJIHUKA?

66. Onpenenure CKOPOCTh U3MEHEHMs TOKA B KaTyllke ¢ MHAYKTUBHOCThIO 100MI'H, eciu B
Hell Bo3HukiIa DJC camonnaykunu 80 B.

67. Chopmymnupyiite ocHoBHbIe monoxeHuss MKT. KakoBsl OCHOBHBIE MPEIITOIOKCHUS
Mozienu wuaeadbHoro rasa? Yro Takoe Monb BemiectBa? Yemy paBHo R/K (R —
yYHUBEpCallbHast Ta30Bast MOCTOsIHHAsA, K — mocTosiHHas bospimana)?

68. M3 OamtoHa CcO CKaTbIM Ta30M OCTajach B OaJIOHE, €CIH TEPBOHAYAIBLHO TIPH
temneparype 270C maHoMeTp mokassiBai AasieHue 60 atM, a yepe3 HEKOTOpOEe BpeMs
npu Temrneparype 120C naBnenue 6bu10 19 atm?

69. 3anumuTte (HOpMylly BBIPAKAIOIIYIO 3aBUCUMOCTH  CpPEIHEW CKOPOCTH JABMKCHUS
MOJIEKYJIBI OT TemriepaTypsl? Hamummre ocHoBHoe ypaBHenue MKT. Kak 3aBucur
CpelHee 3HAYCHHE YPHEPTUU MOJICKYJT OT TeMIlepaTyphl (mpueaute Gopmyiry)?

70. CpenHexBaipaTHYHas CKOPOCTh MOJIEKYJIbl HEKOTOporo rasa pasHa 851 wm/c./laBneHue
ra3a pasHo 7,4-103 Ila. HaliTu 1uI0THOCTB Tra3a py 3THUX YCIOBUSX.

71. Yto HA3BIBAIOT YKCIOM CTEIIEHEH CBOOOIBI MEXAHMYECKOH cUCTeEMBI? B uem cocrouT
runoTe3a (3akoH) O paBHOpACIpeAeIeHIN SHEPTUN IO CTENEHSIM CBOOOIbI?
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72. HekoTopoe koianuecTBO azora Haxoautcs npu temneparype 300 K u nasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOTO JBMXKEHUS MOJEKya paBHa 6,3 k. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

73. Ilepeunciure N3BECTHBIE BaM sBJICHUS NiepeHoca. Hanumure ypaBHeHue auddysuu.
Hanumure hopmyny asst cuitel BA3koro TpeHus.  Hanummmre ypaBHEHUE
TEIIONPOBOAHOCTH.

74. CpenHssi ;yiiHa CBOOOAHOTO MPOOETra aTOMOB T'elTUs TP HOPMAJIBHBIX YCIIOBHUSAX 1,8:10°
cm. Onpenenuth ko3 dutineHT qudy3un reaus.

75. Kax cBsi3ana pabota B TepMOJMHAMUKE C TpHpalieHueM oobema? YTo Takoe BHYTpEHHSIS
sHeprus? B uem cocrout 1 Havano tepmoauHamuku? YTO Takoe TEIMIOEMKOCTH?
Harnumure hopmyny Maiiepa.

76. Kakoe KOIMYEeCTBO TEIUIOTHI BBIACIUTCS, ecinu 1 2 a3ora, B3sitoro mpu temmneparype 0°C

5 6
non gasienueM 10° I1a uzoTepMudecku cxkath A0 Aasienus 10°71a?

77.Yto Takoe oOparumblii mpouecc? Uro Takoe aguabatmueckuil npouecc? Hanwmmmre
ypaBHenue aaunadarsl (Ilyaccona).

. 5
78. Bo3nyx, 3anumaBiuuii o0bem 10 2 npu naBnenun 107 [la, 6p11 anuabaTuyecku Cxart J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJIUTCS BO3AYX MOCIIE CKATUS?

79. Chopmynupyiite Il Hayano TepMOAUHAMUKH.

80.T'a3, coepmarouuii 1ukn Kaphuo, 2/3 TemioTsl, OMy4YeHHOW OT HarpeBaTels, OTHAeT
oxjanurento. Temneparypa oxnaaurtens 0°C. OnpeaenuTs TeMrepaTypy HarpeBaTes.

81. Uro takoe muki Kapuo? Uro wHaspator KIIJ[ TemoBoro asurarens? Kak
Beipakaetcst KII/] ukna KapHo yepes temneparypbl HarpeBaTesi U XOJIOJUIbHUKA?

82. B pesynbrare KpyroBoro mnpoiecca ra3 coepiui padoty 1 /e u nepenan oxJaguTento
4,2 /e TennnoTsl. OnpeaenuTs TePMUYECKUH K. I1. J. IUKIIA.

83. [laiiTe TepMOAMHAMHUYECKOE OIpEIETIeHNEe SHTPONMH. B KakoMm mporecce 3HTPOMNHS
ocraercs nocrossaHoM? [TocTpoiite mukn KapHo B koopauHarax S-T.

84. B pe3synbrare M30XOPHUYECKOTO HArpeBaHUsl OAHOTO I'paMMa BOJOPOAA JaBJICHHE Ta3a
YBEJIMYUIIOCH B J1Ba pa3za. Onpenenuts N3MEHEHNE SHTPOIMHU Ia3a.

85. Kak, 3Hast pyHKIHUIO pacmpeesieHns: Moliekyl o ckopoctsim f(V), onpenenuts Hanbonee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakas 1oy MOJIEKYII KHCIIOpOa 00J1a/1aeT CKOPOCTSIMH, JIS)KAIMMU B HHTEpBaje oT 910
10 911 m/cex, eciu Temmnepatypa raza 400°K?

87. Kak, 3Has QyHKIMIO pacrpeaesieHus] MOJISKYJI IO CKOpocTsaM f(V),onpenenuTs cpeaHee
apru(MeTHIECKOe 3HAUEHUE CKOPOCTH MOJIEKYJ?

88. Kakas nmons obumiero ymciaa MOJIEKYJ rasza o0JagaeT CKOPOCTSIMH, OTJIMYAIOIIUMHCS OT
HaunOoJiee BEpOATHONU CKOPOCTH He Oosnbliie yeM Ha 1%7?

89. Kak, 3Has (QyHKIUIO pacmpelielieHusT MOJICKYI IO CKOpOCTsAM f(V) ompenesnTs cpeaHee
KBaJIpaTUYHOE 3HAYCHHUE CKOPOCTH MOJICKYII?

90. Ha kako#i BBICOTE HaJ| MOBEPXHOCTHIO 3eMiIM aTMOC(epHOe JaBJICHHE BIBOE MEHBIIIE,
yeM Ha noBepxHocTH? TemmnepaTypy BoO3[qyXa CuUdUTaTb HEU3MEHHOW M paBHOU
0°C.BosnoBasi onTukal’apmMoHn4Yeckne KoaedaHus.

91. HarmmmmTe ypaBHEHHE IUIOCKOW MOHOXPOMATHYECKOH BOJHBI. UTO Takoe BOJIHOBOM
BekTOp? Hanuimmre BOIMHOBOE ypaBHEHHE.

92. BonHbl pacmpocTpaHsioTcs B yHnpyroil cpeme co ckopoctbio 100 m/c. Haumenbiiee
paccTosiHuE MEXIy TOYKaMu cpelbl, (a3bl KojJeOaHWM KOTOPBIX MPOTHBOIIOJIOXKHBI,
paBHO 1 m. OnpenenuTs 4acToTy KoJeOaHuH.
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93. Harmummre muddepeHunanbHoe ypaBHEHHE KONeOaTeNbHOTO KOHTypa (ypaBHEHHE
OCLMJUISITOPA).

94. Touka KonebneTcs TrapMOHMYECKH. AMIUIUTYAa KoiebaHuih A=5 cMm, IUKIAYecKas
gacToTa ®=2 c-1, HayanbHas ¢aza ¢=0. OnpenenuTh yCKOPEHUE TOYKA B MOMEHT, KOT/a
€e CKOpOCTh V=8 cMm/C.

95. Hammmure nudpepeHnranbHoe ypaBHEHHUE 3aTyXalOIINX KOJIeOaHUH.
96. HaiiTn cmemieHre OT TOJOXEHHUS PABHOBECUS TOYKH, OTCTOALICH OT HCTOYHHKA

KoJieOaHUl Ha pPacCTOSHUU 521/12, it Momenta t=T/6. Ammauryna KosneOGaHus
A=0.05 m.

97.Yro naszbiBacTca BekTopoM YMmoBa — [loiinTuHra? Kakoil ¢u3ndeckuid CMBICI 3TOTO
BekTopa?

98. Ot ucroynmka KoueOaHU PaCPOCTPAHSIOTCS BOJIHBI BJIOJIb MIPSMOW TIMHUU. AMILTUTYIa
koneOanuit 10 cm. Kak Bemuko cMmelieHWe TOYKH, YAAJICHHOHW OT WMCTOYHHMKA Ha 3/4
JUTMHBI BOJIHBI, B MOMEHT, KOTJa OT Hadaja KOJeOAHW HCTOYHMKA MPOLLIO BpEMs,
paBHoe 0.9 nepuona konedanuii?

99. Hanumure ypaBHeHHe cheprueckor BOIHBL. UTO Takoe aMIUIMTYIa, YacToTa, ¢a3a? Kak
CBsi3aHbI M (IMKJIMYEeCcKas YacToTa) U K (BOJIHOBOE YKCII0)?

100. Haiitn cmenieHue OT MOJNOKEHUs PABHOBECUS TOYKM, OTCTOSIIEH OT MCTOYHUKA

KOJIcOaHUN Ha pPacCTOSHUU 521/12, s MoMmeHTta t=T/6. Amiuntyna KosieOaHwHs
A=0.05 m.

101. Hanumwure ypaBHeHHE IUIOCKOM MOHOXpoMaTHueckod BoaHbI? UYTO Takoe
aMIUTUTYAA, 4acToTa, (paza? Uto Takoe NpoJoabHas U 4TO Takoe rnonepeuHas BoiHa? Kak
CBsI3aHBI A (JUTMHA BOJHBI), V (dacToTta) u v ((pasoBast ckopocTs)?

102. Bomra pacnpoctpansieTcss mo mpsMod co ckopocteio 20 wm/c. JIBe TOHKHW,
HAXOJAIIMECs Ha 3TOM MpsIMOM Ha paccTosiHUSX 12 m ¥ 15 m OT UCTOYHMKA BOJH,

KoneGmioTest ¢ pasHoctsio a3 Ap =@, — @, =0,757 . Onpenenuts amuHy BONHBI U
nepuoj KonebaHuu.

103. KakoBa mnpuponma osnekrpomarHuTHOM BosHBI? Kakoi BEKTOp Ha3bIBAIOT
cBeToBbIM? Kak BemmymHa 3TOr0 BEKTOpa CBsI3aHa C MHTEHCUBHOCTHIO CBETa?

104. IInockast 3eKTpOMarHUTHAsI BOJIHA PAaclpOCTPaHAETCS B BakyyMme. AMIUIMTYZa
HANpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BoMHbI Eyn = 50 mB/um. Haiitn ammmutymy
HaIPSKEHHOCTU MarHUTHOI'O TTOJIS.

105. ChopmynupyiiTe 3aK0oH TperoMieHus cBeTa. Kak 3aBUCUT CKOpOCTH CBETa B
cpelie OT IoKa3aTessl PeJIoMIIeHUs?

106. B onHOpoaHO# n30TponHON cpene ¢ € = 3 U =1 pacnpocTpaHseTCs MIOCKast
3JIEKTPOMAarHuTHas BOJIHA. AMIUINTY/1a HAPSXKEHHOCTH AJIEKTPUYECKOTO T0JISI BOJHBI £,
= 10 B/m. HaiiTn amMmimuTyy HanpspkKeHHOCTH MAarHHUTHOTO TOJS U ()a30BYIO CKOPOCTh
BOJIHBI.

107. 3anuiuTe ypaBHEHHE BBIHYKIEHHOro Koyiebanus. Kakoe siBieHHE Ha3bIBarOT
pe3oHaHcoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebarenbHblii  KOHTYp ~ paAMONPUEMHMKA  COCTOMT M3  KaTyIIKH
WHIYKTHBHOCTBIO L = 1 M/ H M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOTO MOXKET
U3MEHATBhCA B mpeaenax oT 9,7 no 92 nd. B kakoM AMana3oHe JJIUH BOJH MOXET
NPUHUMATD PATUOCTAHIINN ITOT TPUEMHHUK?

109. Kakoe sBnenue Has3biBaloT uHTeppepennueit? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHhIMU? KakuMm 00pa3oM MosTy4aroT KOT€pEHTHBIE CBETOBBIC BOJIHBI, UCTIOIB3Ys
HeJla3epHbIE UCTOYHUKH?
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110. Ha MbpUIBHYIO IJIEHKY C IIOKa3aTesleM MpenoMieHust n = 1.3, Haxozsuyrocs B
BO3JIyX€, MaJaeT HOPMAJIbHO MYy4YOK Jiydeid Oenoro cmera. [lpm kakoil HaWMEHbIIEH
ToMIIUHE Opin TUIGHKH OTPaKEHHBIM CBET ¢ JUIMHOW BojHBI A = 0,55 mrxm oxaxkercs
MaKCHUMaJIbHO YCHJIGHHBIM B pe3yJibTaTe HHTepepeHIn?

111. UYrto Takoe ontuyeckas pa3HocTh Xojaa? Yemy paBHa onTHYECKask pa3HOCTh X0/1a B
MUHHMYME U MakcuMyMme unteppepenun? Yemy paBHa pa3HOCTh (a3 KOTrepeHTHBIX
BOJIH B MUHUMYME 1 MaKCUMyMe HHTepdepeHunn?

112. Ha ToHkui CTEKISHHBIN KJIMH, MOKa3aTellb MpeioMJIeHusi KoTtoporo n = 1,55,
najaeT HOPMaJbHO MOHOXpPOMAaTHYECKUH cBeT. JIByrpaHubii yron 6 Mexny
MOBEPXHOCTAMU KiIMHA paBeH 2'. OmnpenenuTs [UIMHY CBETOBOM BOJIHBI A, €clu
paccTosiHue D MeXy CMEKHBIMA HHTEPPEPECHIIMOHHBIME MAaKCUMyMaMH B OTPaKCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe qudpakuusa? Chopmynupyiite npuHui Irolirenca — @penens.

114. Ha nuadparmy ¢ kpyribiM otBepcTeM auamerpom d = 4 ym magaet HOpMaIbHO
napajuIeNbHBIA My4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JIMHOW BONHBI A=0,5mKMm.
Touka HaOIIOICHHUS HAXOJWTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @Dpenens ykinaabiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
MOJIYYUTCS B IIEHTpe AU(PPAKIIMOHHONW KapTUHBI, €CIIM B MECTE HAOJIOIEHUN TTIOMECTUTh
sKpaH?

115. [IpuBenure puCyHOK, NOsACHAOWUN nnocTpoeHue 308 Openens. Kakoe unciio 30
O®peHens JOMHKHO OTKPBIBATh OTBEPCTHE, YTOOBI B LIEHTPE IKpaHa MOIY4alloCh TEMHOE
MATHO?

116. 3anumuTe ycJIOBHS IITaBHBIX MAKCUMYMOB TU(PPAKIMOHHON pemieTku. Uto Takoe
HOPSIOK CIIeKTpa TUpakIUOHHOM perieTkn? Kakue BOJHBI HAa3bIBAIOT pa3pelieHHbIMU?
UYro Takoe pazperaromas CrocoOHOCTh CIEKTpabHOTo nprbopa? Uro Takoe nucnepcus
TUGPaKIUOHHON pereTKu?

117. Ha audpakunonnyo penierky HOpMajbHO MajaeT MOHOXPOMAaTHYECKHM CBET.
Omnpenenuts yron ¢ 1udpakuuu JUist JJUHUM ¢ JJIUHON BONHBI A1 = 0,55 mxm B criekTpe
YeTBEPTOro MOPSJIKA, €CIM Yrol ¢ TUGPaKUUU U JUHUM C JAIUHON BoiHBI Ay = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

118. B yem cocrout 3akon byrepa? Kakoe siBieHne Ha3bIBaloT paccesHueM cBeta? B
4eM COCTOMT 3aKOH Panes s paccestHus ceera?

1109. Kakyto »neKkTpOMarHuTHYIO BOJIHY Ha3bIBAIOT JUHEHHO-TOJIApU30BaHHOU? OTBET
IIOSICHUTEC PUCYHKOM. Yro TakKo¢C SJIITUIITHYCCKHU HOHHpHSOB&HHBIfI cBet?
Chopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IJIOCKOCTSIMU TMPOMYCKaHUs MOJspU3aTopoB paBeH S0°.
EcrecTBeHHBIN CcBeT, MpOXonas dYepe3 TaKyk CHCTeMy, ocjabisercs B n = 8 pas.
[TpeneOperas morepeii cBeTa MPU OTPAKEHHUHU, OTIPEIEIUTh KO3 duuueHT K mormomeHus
CBETa B MOJISAPOUJIAX.

121. Kakoil cBeT Ha3pIBalOT YacCTUYHO-NIOJSAPU30BaHHBIM?  YTO Takoe CTENeHb
nossipuzanuu? Kak mpoucxoauT nossipusanus CBETa IPHU IPOXOXKACHUU CBETA Yepes
IPaHULlY IBYX JUAJIEKTPUKOB? B uem coctout 3akoH bprocrepa?

122. OrnpenenuTth CTENEHb MOMSpHU3aAUMU P 4aCTUYHO MOJIIPU30BAHHOTO CBETA, €CIU
aMITUTYIa |max CBETOBOTO BEKTOPa, COOTBETCTBYIONIASI MaKCUMaIbHOW WHTEHCHBHOCTH
cBeTa, B n = 3 paza Ooiblie aMIuuTyabl lpix, COOTBETCTBYIONIEH €ro MUHUMAIbHON
WHTEHCHUBHOCTH.

123. B uyem cocrtout sBineHue aBoitHOro sydenpenomieHus? Kak oOBSCHUTH 3TO
SBJIEHUE HCXO/ISl U3 ONTHYECKON aHU30TPONUU KPUCTAIIIOB?
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124. Kakoe sBnenume Ha3biBatoT gucnepcueii? Kakyio BelIMYMHY Ha3bIBAIOT
nucriepcueit Bemectsa? YTo Takoe HOpMalIbHAs M YTO aHOMAaJIbHAsI TUCTIEPCUS?

KBaHnTOBBIE CBOMCTBA M3JTyUEHUS

125. Kakoe u3nyuenne Ha3bpIBatoT TeIioBeIM? B yem ero ocobennocTu? Maiite
OIIpEJIETICHUS SHEPreTHUECKOI CBETUMOCTH U JIy4EUCIyCKaTeIbHOM CIIOCOOHOCTH.

126. AOGcooTHO uepHoe Teno umeeT temieparypy 71 = 3 kK. Ilpu ocTeiBaHuu Tena
JUIMHA BOJHBI Amy, COOTBETCTBYIOIIAs MAaKCHUMAaJIbHOW CHEKTPAIbHOW TUIOTHOCTH
9HEPreTUYeCKOoil CBETUMOCTH (I ;r)max, M3MeHHIACh Ha Al = 8 mkm. OnpenenuTh
teMriepatypy 72, 10 KOTOPOH TEJIO OXJIAIUIOCh.

127. Cdhopmynupyiite 3akon Kupxroda s TtemnoBoro wusmyueHus. YTto Takoe
abcomroTHO yepHoe Teno? Chopmynupyiite 3akon Credana-bonpimana.

128. Kakyto momHocts N Hai0 OABOAUTE K 3aU€PHEHHOMY METAJUIMYECKOMY ILIApUKY
pamuycoM R = 2 cm, 9T00BI MOIAEpKUBATH €r0 Temmeparypy Ha I = 27° C Bbime
TEMITepaTypsl OKPYXKAIOIIeH cpeasl, KoTopyio cumtats pasHoii 20° C. Cumrars, 4TO
TEIUIO TEPSETCS TOJILKO BCIEACTBUE U3ITyUSHHUS.

129. Hapucyiite pacrpenenenue JTy4eUCIyCKaTEIbHON CHOCOOHOCTH aOCONIOTHO
YEepHOTrO TeNla MO JJMHaM BOJH. Kak OHO M3MeHseTcs ¢ M3MEeHeHHeM Temiiepatypsl? B
yeMm cocrosa rurnore3a [Inmanka? Uro takoe «ymnbrpaduosneroBas karactpoda?

130. MakcumaibHas CleKTpajibHas MJIOTHOCTh SHEPreTHYECKOH CBETUMOCTH (I ir)max
aBCOMIOTHO YepHOro Tena pasna 4,16-10™ (Bm/Mz)/M. Ha kakyoo anuHy BONHBI Ay OHa
npuxoauTcs’?

131. Kakue siBneHuss MOATBEPKIAIOT KOPIYCKYJSIPHYIO MpuUpoay cera? Uro Takoe
¢doton? Uemy paBHBI €r0 YJHEPTHSI, MACCa, UMITYJIbC?

132. ®otoH ¢ 3Heprueir € = 0,25 MaB paccesiics Ha nepBOHAYAILHO TOKOMBLIEMCS
CBOOOIHOM 3JICKTpOHE. DHeprus paccesHHoro ¢Gotona & = 0,2 MaB. Onpenenutb yroi
0 paccestHus pOTOHA.

133. Kaxkue 3akonbl poTodrPdexra Hemb3si 00bSICHUTH BOJIHOBBIMU MPEJCTABICHUSIMHU O
ceere u mouemy? Hammmute ypaBHeHWe OiHiTelHa 1t doroaddexra Uto Takoe
KpacHas rpanuna ¢otoddpdexra? Ot yero ona 3aBucur? Kak sSKCHepUMEHTAIBHO
OTPEIETUTh MAKCUMAIBHYIO CKOPOCTh (DOTORIIEKTpOHA?

134. Onpenenutb, 10 Kakoro mnoreHuuana U 3apsaauTcss yeaIuHEHHBIH cepeOpsiHbIN
MIapHK MPHU 0OJIYYEHUH €ro yIbTPadruoIeTOBBIM CBETOM JIMHON BOJHBI A = 208 HMm.

135. Uro Ttakoe Komnrton — 3¢dexr? Ilouemy npu KOMIOTOHOBCKOM pacCesiHUU
YMEHBIIIAETCS SHEPTHsl paccesHHOro (oToHa? YBEIMUUBACTCSA MM YMEHbIIAETCS JJIMHA
BOJIHBI cBeTa npu paccesHuu B KomnrToH-addexre? Yemy paBHO M3MEHEHHE IMHBI
BOoJIHBI? KakoBO MaKCHUMallbHOE W3MEHEHHE [UIMHBI BOJIHBI IIPH KOMITOHOBCKOM
paccessHUM Ha CBOOOIHBIX AJIEKTPOHAX?

136. B pesynbrare apdpexra Komnrona ¢poton c sueprueit € = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUIO & paccessHHOro (hoToHa
U KHHETUYECKYIO SHEpruto 7 3JIeKTPOHA OTJauu.

137. B dyem cocrosma rumnore3a ae-bpoina? Kakue ONBITBI MOATBEPKIAIOT ATY
TUIIOTE3Y?
138. Kunernueckas sneprus snexkrpoHa pasHa 0,51 M»sB. KakoBa B 3ToM ciydae

JJIMHA BOJIHBI A€ BpOﬁHH 3J'ICKTpOHa?

139. 3anumuTe cooTHOIIeHHus HeompeaenéHHoctu [eiizenbepra? I[louemy moHsTHE
TPACKTOPUHU B KBAHTOBOM MEXAHUKE TEPSIET CMbICH?
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140. DNEeKTPOH HAXOAMTCS Ha METAIIMYECKOM mblIMHKe ¢ nuamerpom D. OueHutb
HETOYHOCTb AV, ¢ KOTOPOW MOXKET OBITh OIpEIeNieHa CKOPOCTh AIIEKTPOHA.

141. B gem cocrout ¢usnyeckuii cMbICI BOJIHOBOW (yHKUIMHU. Hanmumure BpeMeHHOE

2
ypaBHenue Llpénunrepa. Moxer nu ‘\|I ‘ MIPUHUMATH 3HAYEHUS, OOJIBIINE STUHUIIBI?

142. CoOcTBeHHass (DYHKIMS, ONMMCHIBAIONIAsT COCTOSHUE YACTHULBI B MOTCHUIUAIEHOM

suuke, uMeeT BUI. Yn(X)=C sin(nn/l)X. Mcmonp3ys ycaoBre HOPMHPOBKH, OMPEACTUTH
noctosiHHyto C.

143. Hamumure cranmapTHbie YCIOBUS Il BOJHOBOW ¢yHKuuu. Hamummre
crauuoHapHoe ypasHeHue IlIpénunrepa. Hanmummre ycioBue HOPMHUPOBKH —JIs
BOJIHOBOH (pyHKITUH?

144. Yactuma B OECKOHEYHO TIYOOKOM  IMOTCHIHMAIBHOM SIIIUKE HAXOAUTCS B
BO30YXJI€HHOM cocTosiHMM N=3. KakoBa BEpOATHOCTh HAXOXKAECHUS YACTHULbI B CpPEIHEH
TPETH SIILHUKA.

145. DNEeKTPOH HaXOAUTCS B OECKOHEYHO TITyOOKOM MPSIMOYTOJIbBHOM MOTEHIIMAIbHOM
smuke mpuHoi |, Hamwcate ypaBHenwe Illpenunrepa u ero peuieHue B
TpUroHoMeTpuueckoii hopme st odactu 0<x<I.

146. Hammmnre ypaBuenue Ilpénunrepa aiis snmekTpona ¢ sHeprueit E, nBuxynierocs
B TIOJIOKUTEIIFHOM HampaBlieHuu ocu X miist obnacreid 1 m 27

7h
T(x) -
I
1. > X
147. Hanummure pemenus ypaBHeHus lllpenunrepa ais NOTEHUMANbHON CTYIECHH.

Uro takoe koadp¢uuueHT oTpaxkeHus? Kak OH BbIpakaeTcsi uepe3 aMIUIUTY]IbI
najaroen U oTpakEHHON BOIH?

148. Hanummure ypaBuenue llpénunrepa 1ig cBOOOJHOTO 3JEKTPOHA, IBUKYILErOCs B
HOJIOKUTEIPHOM HalpaBleHMH ocu X co ckopocTbio V. Haiigure pemieHue 3Toro
YPaBHEHHS.

149. Kakne kBaHTOBBIE YHCIIa ONPENENSIOT COCTOSHUS JIEKTPOHA B aTOME BOJIOpoia?
Yro Takoe BBIpOXKIEHHbIE cocTosiHUA? Kak omnpenenuTs CTENeHb BBIPOXKICHHS
COCTOSTHUI 3JIeKTpOHa B aToMe Bojaopoaa? B uem cocrosar mpaBuna otdopa? C Kakum
3aKOHOM COXpaHEHUsI OHU CBSI3aHbI?

150. Onpenenure cTeneHb BHIPOKACHUS YPOBHS SHEPTUH ¢ N=3 B aTOME BOJIOPO/IA.

151. B ueM cocToMT TPUHIUIT TOXIECTBEHHOCTH (HEPA3TMYUMOCTH) YAaCTHII.
Chopmynupyiitre npunuun Ilaymu. Kak oOBSCHUTH NEpHOAWYECKYIO MOBTOPSIEMOCTb
cBoMcTB aroMoB? [loueMy BO3HHMKAKOT «HapymICHHs» B THOPSAJKE 3aCTPOUKH
AJIEKTPOHHBIX 000104YeK?

152. Wcnonp3ys npunnun [aynm, ykaszaTh, Kakoe MaKCUMAJIBHOE YUCIIO 3JIEKTPOHOB B
aToMe MOTYT MMETh OJMHAKOBBIMHU CJIEIYIONIHE KBaHTOBBIC urcaa: 1)n, I, m, mg, 2) n, I,
m.

153. OOpsicaure cxembl L-S u J-J CBS3M MpU  CIOKEHUM CIUHOBBIX H
OpOUTANBHBIX MOMEHTOB.

154, DNeKTpOoH B aroMe BOJAOPOJa HAaxXOAWTCS B P-cocTosHUU. Onpenenure
BO3MOXHBIC 3HAUCHHUS KBAHTOBOI'O 4YHCJIA j U BO3MOKHBIC 3HAUYCHHUA ITIOJIHOI'O MOMCHTA
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HMITYJIbCa 3JIEKTPOHA. [10CTpOoiTEe COOTBETCTBYIOLINE BEKTOPHBIE AMarpaMMbl. UTo Takoe
cnuH? B ueM nposiBiisieTcst CiuH-0pOUTaIbHOE B3aUMOJIecTBUE?

155. Kak cBsi3aHbl MOMEHT MMITyJbCa M MarHUTHBIH MOMeHT artoma? OObsicHHTE,

nmoyemMy MardMTHBIE MOMEHT M MOMEHT HUMITYJIbCa HGKOJ’IJ’II/IHeapHBI? OHpeI[eJ'II/ITB
o 1
MAarHUTHBIM MOMEHT aToMa B cocTostHuHM ~D. OTBeT BbIPpa3uTh B MAaro€ToHax Bopa.

156. KakoB mopsimok u paguyc AecTBus siAepHbIX cui? UTo Takoe sHEprus CBS3U
snpa?

157. Omnpenenutb nedeKT Macchl, SHEPTUIO CBSI3U Spa M €ro YIEIbHYIO SHEPTHUIO
CBSI3H JUISL 2IeMeHTa ~2CS ss.

158. [TpuBenute cxemsl anb(da — pacnaga, 6eTa — pacnajaa u € — 3axBarta.

159. Kakwue snemeHTapHble YacTUIBI OTHOCATCS K JIENTOHAM, ME30HaM, OaproHaM?

160. Kakue 3akoHBI COXpaHEHHUs BBIIIOIHAIOTCS B (PU3HKE FIE€MEHTApHBIX YacTUIL?

14.

15.

16.

17.

Bonpocsl 111 npoBeaeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

IIpocTtpaHcTBO W BpeMsA, CHUCTEMBI OTCYETA. OCHOBHBIE ~ KMHEMATHYECKUE
XapaKTEPUCTUKH KPUBOJMHEWHOIO JBJKEHMS: CKOPOCTh M ycKopeHue. HopmanbHOE M
TaHI€HIMAJIbHOE YCKOPEHUE.

Kunemaruka BpaIaTCJIbHOI'O ABUKCHUA: YIJIOBass CKOPOCTb U YIJIOBOC YCKOPCHHUEC, UX
CBS3b C JUHEHHON CKOPOCTBIO U YCKOPCHUCM.

IlonsATHE COCTOSIHNSA MEXAaHUUYECKOM cucTeMbl. 3aKkOHbI Hpl0TOHA.

3aKoH coxpaHEeHMs UMITynbca. LleHTp unepuuu.

MoMeHT uMITyJIbca MAaTEPUAIILHOM TOYKU U MOMEHT CHJIBI MEXAHUYECKOW CHCTEMBI.
MomMmeHT cuiibl. 3aKOH COXPaHEHHUSI MOMEHTa CUJIbl MEXaHUYECKOU CUCTEMBI.

Cuuna, paboTa 1 noTeHIMaIbHas sHeprusa. KoHcepBaTuBHbIE M1 HEKOHCEPBATUBHBIE CUJIBI.
PaboTa 1 kuHeTHUYECKast SHEPTHSL.

3akoH COXPAaHCHUA MOJIHOM MEXaHUYECKOM OHEPIHUU B NTOJIC TIOTCHIUAJIBHBIX CHUJIL.

. CBsI3b MEXIy CHIION M NMOTEHIMAIbHOM sHepruei. ['pagueHT ckaiapHoil QyHKIUY.
. YpaBHEHME BPAILLICHUS] TBEPIOTO TENA BOKPYT 3aKPEINIEHHOM OcH. MOMEHT HHEpLUH.
. MomenT nnepunu. @opmymna Illreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHIuTEHHA. [TocTynatet TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrsITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTENIHHOCTh OIHOBPEMCHHOCTH. 38.MC,Z[J'ICHI/IC
BPCMCHHU. COKpaI_I_[CHI/Ie JJIMHBI.

[IpeoOpa3zoBanus Jlopenua. PensTuBuCTCKUN MHBapUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue ckopocTell B PENSATUBUCTCKON MeXaHMKE. PEensTUBUCTCKUI MMITyJbC. 3aKOH
coxpaHeHMsl uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b Macchl M JHEPTHUH.
Kunernueckas sueprus.

3anaum k paszaeay 1

C BBIIIKK OpOCHIIM KaMEHb B TOPU3OHTAILHOM HampaBlieHud. Yepe3 2 ¢ KaMeHb yrall Ha
3emiit0 Ha paccrosHuu 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEYHYIO CKOPOCTh KaMHS.

Kamenp OpocaioT moja yrioM K ropus3oHTy. Pagumyc KpuUBH3HBI TpPaeKTOPHUM B TOYKE
HauBBICILIETO NoabeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure CKOpOCTh B 3TOM TOUKE
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18. JIuneiinasi CKOPOCTh TOYEK Ha OKPYXHOCTH BpAIalOIIErocs 1ucka paBHa 3 m/C. Toukw,
pacmoioKeHHbIe Ha paccTossHUU 10cM Onrke K OCH, UMEIOT JUHEUHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BPAIIEHUS TUCKA.

19. YroOb1 ompenenuts KodpduuueHT TpeHus K MeXay JAepeBSIHHBIMH IOBEPXHOCTSIMH,
OpYCOK IMOJOXWIH Ha JOCKY U CTaJIA MOJAHUMATh OJWH KOHEIl JJOCKH JI0 T€X IOop, MOoKa
OPYCOK He Hauall MO Heil CKONB3HTh. JTO IPOM3OLUIO IPH yIiIe HakioHa gockn 45°.
Onpenenure kKodOPUITUEHT TpeHUS?

20. Ha momy crouT Tenexka B BUJE JUIMHHOM JTOCKH, CHAOXEHHOH Jierkumu Kojecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elioBeK. Macca dyemoBeka 60 ke, macca gocku 20 xe. Maccoit
Kosec mpeHeOpeub. TpeHue Bo BTylKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK TMOMJIET BAOJIb JIOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | . BpamiaeTcs IO WHEpUuH, aenas 606/mun. Ha
Kparo MmIaTopMbl CTOUT YEIOBEK, Macca KoTtoporo paBHa 80 xe. Ckoiabko 000pOTOB B
MHHYTYy OyneT aenars IulaTgopma, €ciaM 4YeloBeK mepeiiner B ee LeHTp? MoMeHT
uHepumn wiaThopmel pasen 120 k2. MOMEHT MHEpIMH YeloBeKa PACCUHTHIBATE KaK
JUISl MaTepUaIbHOM TOYKH.

22. Kamens 6pomen seepx noa yriaom 60° k mosepxnoctn 3emmu. Kunerudeckas SHeprus
KaMHS B HadyaJbHbld MOMeHT paBHa 20 /Joc. Onpeaenutrb KHHETHUECKYHO U
MOTCHIIMAIBHYIO DHEPruM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHH.
ConpoTUBJICHHEM BO3TyXa MPeHEOpEUb.

23. XokkelHas maifba CKOIb3UT 5 M, €l MPpU OpOoCcKe eil cooO0IalT HavYaabHYIH0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CITU €1 COOOIIUTh HaYaIbHYIO CKOPOCTh 4 M/c?

24. Toukwuii crepxkenb uHON 50 cm u maccoit 400 2 BpaiaeTcsi ¢ yriioBbIM YCKOpEeHUEM 3
=) o
¢ ° BOKpPYT OCH, NMPOXOIAIICH uepe3 CEpPeIuHY CTEP>KHS MEPIEHINKYISIPHO K €0 JIJIMHE.
OrnpenenuTts Bpamarmui MOMEHT.

25. Haiitu paboTy moabema rpy3a IO HAKJIOHHOW TUIOCKOCTH, ecnu macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, yroJI HaKJIOHA 30°, koa(urment tpenus 0.1 u rpy3
JBUXKETCS ¢ ycKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K munnuapudeckoit
MOBEPXHOCTU BaJla MpHXKaJIW TOPMO3HYIO KoJoaKy c¢ cuioi 40 H u uyepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb Ko3(pPUINEHT TpeHus.

27. Kunetnveckass 2HEPrusi BpAIIAIONIETOCS TBEpAOro Tena. JlMHAa TOHKOTO TIPSMOTO
crepxkHs 60 cvm, a macca 100 2. OnpenenuTs MOMEHT MHEPLUU CTEPHKHSA OTHOCUTEIBHO
OCH, TIEPIEHANUKYIISIPHOM K €ro JJIMHE U MPOXOJAlIel uepe3 TOUKY CTEPKHS, YAaJECHHYIO
Ha 20 cm OT OAHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxum, 4To Mbl MOXKEM HM3MEPHUTh JIUHY CTepxkHs ¢ ToyHOocThio 0,1mkMm. ITpu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLHAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYKUTh PEJIATUBUCTCKOE COKpallleHHe JUIMHBI CTEepKHsA, COOCTBEHHAs JJIMHA
KOTOpoOro pasHa 1 M?

29. B maboparopHoii cucTeMe OTcYeTa MU-ME30H C MOMEHTA POXKICHUS 0 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOcTBEHHOE BpeMs KHU3HM NHu-me30Ha. [lonHas sHeprus tena Bo3zpocna Ha 1 Jlxk. Kak
IIPU 3TOM U3MEHUTCS Macca Tena?

Pa3pen 2 .JaekTpoMmarueTusm.

30. Dnexrpuueckuit 3apan. BzaumopeiictBue 3apsanos. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.
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31. Onexrpuueckoe moje. Hanpsok€HHOCTD AIEKTPUYECKOro Mojisi W moTeHnuan. [IpuHmum
CYTNEPHO3UINH MOJICH.

32.PaboTta cui 3JEKTPOCTATMUECKOrO IOJI IpHU IepeMelleHuu 3apsanga. Lupkymsaius
BEKTOpa HAIPSOHKEHHOCTH JJIEKTPOCTATUYECKOro Imouist. [loTeHnManbHBIM  XapakTep
JNEKTPOCTATUYECKOTO MOJIS.

33.IloTox BekTOpa HANPSKEHHOCTH 3NIeKTpocrarndyeckoro mnois. Teopema [aycca mis
JJIEKTPOCTATUYECKOTO 10 B BAKYYME.

34. [Ipumenenue Tteopembl [‘aycca K pacu€Ty »5IEKTPUYECKHX TMOJeH 3apsHKeHHBIX
IUIOCKOCTH, IMIIMHApPA, chepbl, apa.

35. [IpoBoanHuKu B 35iekTpuueckoM node. [lone BHyTpu U y TOBEpXHOCTH IPOBOIHUKA.

36. DHeprust CUCTEMbl HETOABIKHBIX 3apsA0B. ODHEPrus 3apspKEHHOTO IMPOBOAHHMKA U
KOHJEHCAaTopa. OJHepruss M O0O0bEMHAs IUIOTHOCTh HHEPTUH AJIEKTPUUYECKOrO TOJIS.
OHeprus NoJIIpU30BaHHOTO JTUAIIEKTPUKA.

37. Dnextpuueckuii Tok. Cuna Toka. IlnoTHocTs TOKa. VYcCIOBHS — CyIIECTBOBaHUS
MOCTOSIHHOTO TOKA.

38. O600mEnHkIi 3akoH OMa B MHTErpabHOM (popme. PasHOCTH MOTEHIINANIOB, HATIPSKECHNE,
OJ1C. 3akon Ixoyms — Jlenna.

39. MaruutHoe none. MHAyKIMsE MarHUTHOTO ToJisl. 3akoH Ammepa.

40.3akon buo — CaBapa — Jlammaca u ero mpuMEHEHHE K pPacyéTy MarHUTHOTO MOJIS
IIPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarauTHoe 1oJje KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MarHWTHOTO MOJIS. 3aKOH TOJHOTO TOKa (IMPKYISLUS BEKTOpa
MarHUTHON MHJIYKIUN).

43. JleiicTBe MarHUTHOrO Moy Ha JBuxkymwmiics 3apsa. Cuna Jlopenna. JIBikeHue
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE.

44. MarautHbIi notok. Teopema ["aycca i1 MarHUTHOTO MOJIS.

45, SIBneHue SJEKTpPOMAarHUTHOW HMHAYKuMU. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTH. 3aKOH
CaMOMHIyKI1H.

46. DHEprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh YHEPTHH MArHUTHOTO
OJIS.

47.3aK0oH TOJHOTO TOKa JJIi MarHUTHOTrO MOJs B BemecTBe. HampsykEHHOCTh MarHUTHOTO
OIS

48. YpaBHeHus MakcBelia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeeHHs.

3anaum Kk pasgeiy 2

49. JIBa 0TMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) m (2; 0)
NpAMOYTroibHOM cucteMbl koopauHaT (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPa HANPSIKEHHOCTH 1o B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHIlA B
OJHOPOJTHOM TOPMO3SIIEM MoJie ¢ HanpshkeHHOCThI0 2000 kB/M, ecnu HavanbHast
ckopocTb ee 20000 km/c? Macca yacTUIIbI 6,4 102 KT, 3apsia 3,2 10 19 K.

51. Cesi3p Mexay HaAMpsHKEHHOCTBIO TONS M TMOTEHHHaIoM. ['paduueckoe Hu300pakeHUE
JNIEKTPUYECKOTO MOl C TIOMOIIbIO CHJIOBBIX JIMHHA W  3KBHUIIOTCHIIMAIBHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh MOTeHIIMANOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAIIPSDKEHHOCTD 3JIeKTpuieckoro mos E=2i+4j+3Kk.
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52.

53.
54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65

TOHKMI CTEpKEHb COTHYT B TNONYyKOJbLO. CTep)KeHb 3apskeH € JIMHEWHOM
wioTHOCTHIO 1 00 HKI1/M. Kakyro pa®oTy Hajio COBEpIIUTh, YTOOBI IEPEHECTH 3apsn 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

Boruucnuts 35ekTpuueckuii MOMEHT Jumosis, eciu ero 3apsan 10 uKi, miedo 0,5¢m.

beckoneuHast mI0CKOCTh HECET 3apsijl, PABHOMEPHO pacHpe/IeNICHHbIN ¢ MOBEPXHOCTHOM
miotHoctsio 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUU OT IUJIOCKOCTH MapajljiesibHO el
pacnosioxkeH Kpyr paauycom 10 cm. BpluuciauTh MOTOK BEKTOpa HANPSHKEHHOCTH
IIEKTPUYECKOTO I10JISI YEPE3 ITOT KPYT.

Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOJIHUKA PABHOMEPHO PACIIPEICIICH 3apsi]] ¢ TUHEHHOMN
mrotHocTeio 7 = 107 Kn/cm. BBIMHMCIHT MOTEHIMAN, CO31aBAEMBIi STHM 3apsAI0M B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YIAJICHHOW OT OJMIKaWIIero KoHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

OnpenenuTh IUIOTHOCTh TOKA B JKEJIIE3HOM MPOBOJHHMKE HauHON 10M, ecnw mpoBon
HaxOJuTCA MoJ HanpspbkeHueM 6 B. YV nenbHoe conpotuBieHue xemneza 98 HOmM M.

Toxk B nenu 6arapeun, 3/C xoropoii 30 B, paBen 3 A. Hanpspkenue Ha 3akuMax Oatapeu
18 B. Haiimure conmpoTuBiIeHHE BHEIIHEH YacTH LIENH U BHYTPEHHEE CONPOTHUBIICHHE
OaTapen.

[MpoBoguuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKHX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJIC, CHJIOBBIC JIMHUM
KOTOpPOTO HAIPAaBJICHBl BEPTHKAIBHO BBepX. [IpM MpPOXO0XKICHUU IO MPOBOJHUKY TOKA
cunot | = 0,3 A4 OH OTKJIOHWIJCS TaK, YTO MPOBOJIOYKH OOpa3oBamu yron o =17° ¢
BEPTUKaJIbI0. HallTH WHIYKIIMIO MArHUTHOTO TTOJISI.

beckoHeyHO AJIMHHBIN MTPOBOJ 00pa3yeT KpyroBOl BUTOK, KacaTelbHbIN K npoBoay. [lo
npoBoxy uaer Tok cwiaod | = 5 4. Haiitu paguyc BUTKa, €CIM HaIpPSHKEHHOCTb
MarHuTHOTO T0JIs B ieHNpe BuTka H = 41 A/m.

Kakoii Bpamaroniii MOMEHT JEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 2 A4 mpm
MOMEIIEHUH €€ B OJIHOPOJIHOE€ MarHuTHoe mnoisie ¢ uuaykuueit B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB miomanso S = 10 ¢u?, a WIOCKOCTB pamMkHi oGpasyer yron 3 =
60° ¢ nuHusAMH 1017

BbluncnuTh MUPKYJIALHMIO BEKTOpa MHAYKIMUA BIIOJIb KOHTYpA, OXBATHIBAIOIIETO TOKHU
11=5 A, 1,=7,5 A, Texymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekymmuii B
MIPOTHUBOIIOJIOKHOM HaIpaBJICHUH.

3apspKeHHas YaCTHLA ABMXKETCS B MAarHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautaoro nons B = 0,3 T, panuyc okpyxaoctd R = 4 cu. Haiitn
3apsl YaCTHIBI, eci ee KuHethdeckas sHeprus W = 12 xaB.

3apspKeHHasi YaCTHLA ABMXKETCS B MAarHUTHOM II0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Manykumst marautHoro noist B = 0,3 77, pagnyc okpyxHocTH R = 4 cu. Haiitn
3apsJl YaCTHIBI, eciiu ee KmHeThueckas >Heprus W= 12 xaB.

Pa3nen 3. Kosieoanusa u Bosinnl. BostHOBag onTuka.

N eanbHbI rapMOHUYECKUI OCIIMILIATOP. Y PaBHEHHE WJI€ATIbHOTO OCHMIIIATOPA U €r0
peuieHre. AMIIMTY/1a, 4acToTa U ¢a3a konedanus. KomruiekcHas ¢popma npeacTaBIeHus
TapMOHHYECKHUX KOJICOaHUH.

. BekTopHOoe onucanue cioxeHus KonedaHuii.
66.
67.
68.

[Tpumeps! konedaTeabHBIX IBUKEHUHN pa3TuYHON (GU3NYECKON PUPOIBI.
DHeprus KonebaHui

CBo0OoHBIE 3aTyXatolue KojieOaHusl OCHUILIATOPA C MOTepAMU. BbIHY X 1eHHbIE
KoJIeOaHusl.
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69. Bonubl. O0pa3zoBaHue M pacrnpocTpaHeHHe BOJIH. [IpoqoibHbIE U TOMEPEeUYHbIE BOJIHBL.
@®pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTH PACIpPOCTPaAHEHUS
BOJIH.

70. YpaBHeHHsI TUIOCKON U cheprudecKoit Oerymux BoiaH. BoiHoBoe uncio.

71. CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTH PACIPOCTPAHEHMs AJIEKTPOMArHUTHBIX
BOJIH. MI3myueHme 3J1eKTpPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTh YHEPTHU JIEKTPOMATHUTHOTO
nosisi. Bekrop YMmoBa — [loiiHTHHTA.

73. DneKTpoMarHuTHas TOpPUPOAA CBETOBBIX BOJH. [IpuOMMKEHUS TeOMETPUYECKOid,
BOJIHOBOW U KBaHTOBOM OITHKH.

74. NaTepdepeHIis CBETOBBIX BOJIH. YCJIOBHS JJisi HAONIOJIEHUS U CIIOCOOBI peanu3aliuu
(meron FOura, 6unpusma @penenst) OnTudeckas pa3HOCTb X0Ja. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeniun. MHTepdepeHnns B TOHKUX IuieHKax. lonocsl paBHOU
TOJIIIMHBl U TOJOCHI paBHOro HakyioHa. [Ipumenenue wunTepdepenuuu. Judpaxuus
cgerta. [Ipunmmn [oiirenca-Openens. Judpakuus @penens u Ppaynrodepa?

75.Meton 30 Openens. [udpakuus OPpenens Ha KpyrioM OTBEPCTUH U JTUCKE.
Judpaxknuonnas pemierka. [lpuMeHnenue ee B kauecTBe cnektpomerpa. Jucnepcust u
pazpematomas cuna. [louarue o romorpaduu.

76. ITonsipu3arusi CBETOBBIX BOJH. Buabl monspu3arnuu. Crernenb nossipu3anuu. CriocoOsn
noJsTyueHus noisipusanuu ceera. [lonspusamnus npu orpaxxkenuu. 3akoH bprocrepa.

77. IBoitnoe nydenpenomiienue. [lonsipusanus cBeta npu JBOHHOM JIy4enpeIoMICHUN

78. Ionspuzanuonnsie npusMel. [lonspounsl. 3akoH Maitoca.

79. PactipocTpanenne cBeta B BemiecTBe. HopmanbHas ©  aHOMaibHAas JIUCHEPCHSL.
DNEeKTPOHHAs TEOPUS AUCTIEPCUU.

80. Ilormomenne cBera B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MOTJIOUICHHS B Pa3pEKEHHBIX ra3aX U CIUIONIIHBIX Cpeax.

81. Paccesinue cBeTa BemecTBOM. PajnieeBckoe paccestHue. MOJICKYISIpHOE pacCesiHue.

3agauu Kk pasgeay 3

82. Touka coBepIIaeT rapMOHHYECKHE KOJICOAHUs], YpaBHEHUE KOTOPBIX UMeeT BUI X = A Sin
ot, e 4=5 cm, ©=2 ¢~ *.HaiiTi MOMeHT BpeMeHH (Ommkaiimii Kk Havalny oTcyera), B
KOTOpBIi MOTeHIManbHas SHeprus Toukn 17 =10 * [, a Bospacraromas cuta F=+5-10 "
*H. Onpenenuts Takxke a3y KonedaHU B ’TOT MOMEHT BPEMEHH.

83. Touka coBepiiaeT rapMOHUYECKHE KOJIeOaHUs. B HEKOTOPHIIf MOMEHT BpeMEHHU
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopernue a = -80 cm/c 2. Haittu
[UKJIMYECKYIO YaCTOTYy U TIepHo/ Konebanui, (azy konebaHmii B paccMaTprBaeMblit
MOMEHT BPEMEHH U aMIUIUTYAY KoseOaHui.

84.]IBa TapMOHMYECKMX KOJICOAHUs, HANpaBICHHBIX MO OJHOW NPSAMOH, HWMEIOIINX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOJbI, CKJIAIBIBAIOTCS B OJHO KojeOaHHE TOH xKe
amruTyabl. HaiiTu pasHocTh (a3 ckiiapIBaeMbIX KOJICOaHUH.

85. OnpenenuTs CKOPOCTh PacIpOCTPAHEHHUs] BOJIH B YNPYrod cpene, eciau pa3HocTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacToTa kosebanuit 25 ['y.

86. JlaHbl XapaKTepUCTUKHU JBYX KOJIEOATENBHBIX JABIKEHUI MaTepraabHON Toukw: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy sTumu Kosebanussmu nu/4. HauanbHast dasa
OJTHOTO M3 HUX paBHA HYIO. 3alUIINTE YpaBHEHHUE PE3YIbTUPYIOIETO KOJICOaHNUS.
ITocTpoiiTe BEKTOPHYIO JUarpaMMy CIOKEHHUS.

87. JlaHbl XapakTepUCTUKH JBYX KosieOaTeIbHbIX JBIKEHUHN MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cM. Pa3nocts a3 mexny stumu Konebanusmu /4. HauansHas daza
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88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

OJIHOTO M3 HUX PaBHA HYIIO. 3alMIINUTE YPAaBHEHHUE PE3yIbTUPYIOIIETO KOJICOaHMsI.
ITocTpoiiTe BEKTOPHYIO JUArpaMMy CIOKECHHUS.
Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIEH OT HMCTOYHHMKA

KoJieOaHWil Ha paccTosSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

[1nockast 371eKTpOMarHuTHasl BOJIHA PACIIPOCTPaHsIETCs B BaKyymMe. AMILIUTY1a
HAMPSKEHHOCTH 3JICKTPUIECKOTO MOt BOJIHBI E = 50 mB/m. Haliti amrumatyay
HAIPSHKEHHOCTH MarHUTHOT'O TIOJIS.

B onHopomHoil wu30TponHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHsieTcs IIIOCKas
AJIEKTPOMATrHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSKEHHOCTH 3JIEKTPUUECKOTO OISl BOJIHBI £,
= 10 B/m. HaiiTi aMIuimuTyy HampsyKeHHOCTH MArHHUTHOTO MOJst U ()a30BYHO CKOPOCTh
BOJIHBI

B ombite OHra Ha myrd ogHOro u3 UHTEp(EPUPYIOUIMX Jydeld moMemnaiach
MEePIEHANKYIISIPHO STOMY JIydy TOHKasi CTEKJIIHHAS TUIACTHHKA C TIOKa3aTeeM TOMIJICHUS
n = 1,5, BCIeOCTBUE 4YEro IMEHTpalbHAs CBETJAas MOJIOCAa CMEIAlach B TOJOXKEHUE,
MEepBOHAYAILHO 3aHUMAEMOE TISTOM CBETIION MOJ0COM (He cuMTasi HeHTpaibHOM). JnuHa
BOJIHBI naaroriero ceera A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

Ha toncryto CTeKIsiHHYIO IUTACTUHKY HaHECEH TOHKHH CIION MpO3payHOro BEIIeCTBa C
nokazatesnem mpeinomieHus n = 1.3. IlmactuHka ocBeleHa MapauieNbHBIM MTYyYKOM
MOHOXPOMaTHYECKOTr0 CBeTa C IMHON BOMHBI A = 640 Hm, majaomUM Ha TUIACTUHKY
HOpMaiibHO. Kakylo MHHHUMAabHYIO TOMIIUHY Opin JOMKEH HWMEThb CIIOH, 4YTOOBI
OTPaXKEHHBIN MYYOK UMEeJ HAMMEHBIIYIO SIPKOCTh?

[lupuna wuHTepdepeHIMOHHON Togockl. Ha MbUIBHYIO IUIEHKY C IIOKa3aTeleM
npenomiieHuss n = 1.3, HaXOAAIIylOCSs B BO3/AyX€, MajaeT HOPMAIbHO My4YOK Jydei
Oenoro ceera. Ilpu kakoii HaumeHblieil TommMHE Omin TUIGHKH OTPaKEHHBIH CBET C
mmHoN BonmHbl A = 0,55 mxm okaxkeTcss MakCMMalibHO YCHUIIEHHBIM B PE3yIIbTaTe
uHTEephepeHIn?

Ha auadparmy ¢ xpyrisiM oTBepctHeM auamerpoM d = 4 um magaeT HOPMAIbHO
napajuieTbHBIA MyYOK JIydeld MOHOXPOMAaTHYECKOTo CBeTa ¢ JUIMHON BOMHBI A=0,5uKm.
Touka HaOMIOMEHUS HAXOMUTCS HAa OCH OTBEPCTHS Ha pacctosHud b = 1 m or Hero.
Ckonbko 30H Kk @Dpenens ykmaapiBaeTcs B oTBepcTHH? TeMHOe WM CBETJEe ISITHO
MOJIYYUTCSI B IIEHTpe NU(PPaKIIMOHHONW KApTUHBI, €CJIM B MECTEe HAOJIOIEHUI TOMECTUTh
dKpaH?

Ha nu¢pakunoHHy0 penieTky najgaeT HOpMaJbHO MOHOXPOMATHYECKUH CBET C JIMHOMN
BOJHBI A = 410 #m. Yron A@ Mexay HalpaBIeHUSIMA HA MAaKCHMYMBI TIEPBOTO W BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO # IITPUXOB HA EIUHUIY JJIMHBI
TU(PPAaKIUOHHOM PEIIeTKH.

Ha nudpakunonnyto pemierky, coaepxantyio 7 = 400 mtpuxos Ha 1 mm, nagaet

HOPMaJIbHO MOHOXPOMATHUYECKUN CBET C JUTMHOU BOJIHBI A = 0,6 mxm. Haliti obmiee
guciao N mudpakimoHHBIX MAKCUMYMOB, KOTOPBIE JaeT 3Ta pereTrka. OnpeaenauTb yroi
@ nudpakiuy, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

Kakoii HanMenbIIeii pa3pemaronieit cunoii R gomkHa o61aaate AudpaKkiuoHHas
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLIO pa3peliuTh JBE CIEKTPaIbHbIC TMHUH
KaJIAA C IUTHHAMU BOJIH A1 = 578 um 1 A» = 580 nm? Kakoe Haumenslee yuciio N
IITPUXOB JOJDKHA UMETh 3Ta PEIIeTKa, 9YTOOBI pa3perieHne ObIJI0 BO3MOYKHO B CIICKTPE
BTOPOTO MOpsiAKa?
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98. Crenens nonsipusanuu P 4acTUYHO MOJISPU30BaHHOTO cBeTa cocTasisiet 0,75.
Ornpenenutb OTHOIIEHHE MAKCUMAIbHON HHTEHCUBHOCTH |max CBETA, MPOMYCKAEMOTO
aHAJIN3aTOPOM, K MUHUMAIBHOM |pix.

99. Yron a Mexay MI0CKOCTSIMU MPOITYCKaHUS ToJIsIpru3aTopoB paBeH S0°. EcTecTBeHHBIN
CBET, MPOXO/s Yepe3 TaKylo cucTemy, ociabmusercs B n = 8§ pas. [Ipenebperas norepeit
CBETa MPH OTPAKECHUH, ONPEACTUTh KO3 HIMeHT K moriomneHus cBera B OISPOUIax.

100. VYron bprocrepa & npu najieHuy cBeTa U3 BO3yXa Ha KPUCTAJLI KaMEHHOM coln
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ’TOM KpUCTaJLIE.

101. KoaddurmenT nmoromenns HEKOTOPOTO BEIIECTBA AJIT MOHOXPOMATHYECKOTO
CBETa OMPEENCHHOM UTHHBL BomHbl o = 0,1 ey b, OnpeenuTs TOIKMHY X BELIeCTBa,
KOTOpasi HeoOXoauMa JiTs ociadiieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.

Pa3znen 4 .TepmMoauHaMuKa M MOJIEKYJISIPHAs (pU3NKA

102. N3oxopuueckuii, n306apudeckuil, U30TepMUUECKUN, a1nadaTHUYECKUNA TPOLECCHI
B UJealbHbIX ra3ax. [[peobpazoBanue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpeHHss sHeprus Tena. BHyTpeHHss 3Heprust uaealbHOIo rasa.
TemoemkocTs. TemioeMKocTh TBEpAbIX Te. 3akoH Jrononra u Iltu.

104. OOparumble W HeoOpaTuMble mTporecchl. I[lepBoe Hayalmo TEPMOJIWHAMHMKHU.
TermoeMkocTs. YpaBHeHue Maiiepa.

105. TepmoaumHamuueckoe  paBHOBecMe M Temreparypa. HyneBoe — Haudano
TEPMOJMHAMUKH. DMIHUPUUYECKAsl TeMIepaTrypHas mkana. KBazucraruueckue mpouneccsl.
YpaBHEHHE COCTOSIHUS B TEPMOIMHAMUKE.

106. OO6paruMble U HeoOpaTUMble mporiecchl. Bropoe Hadano tepmonuHamMuku. Llukn
Kapno. DHTponus.

107. Hapnenue raza ¢ Touku 3peHust MKT. CBsi3b TEMI0EMKOCTH C YHCIIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  MukpococtossHHA.  CTaTHUCTHUECKMH BeC M BEpPOATHOCTh
MakpococTosiHus. DazoBOE MPOCTPAHCTBO.

109. Pacnipenenenne MaxkcBemnia Mosiekyn uaeaidbHOro ra3a. Hambonee BeposiTHas,

CpedHsisl U CpeOHEKBAJpaTU4Has CKOPOCTH. OKCHEpUMEHTaJIbHOE OOOCHOBaHHE
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonpimana u 0apomerpuueckas popmyna.

111. Uucno CTONKHOBEHUN M JJIMHA CBOOOJHOTO MpoOera MOJIEKY HACATBHOTO Tasa.
OMnupudeckue ypaBHeHHMs nepeHoca: Puxa, dypre u HpioToHa. Pemakcamus k
COCTOSIHUIO paBHOBecHs. CpemHee YHCI0 CTOIKHOBEHUH

3anauu k pasneay 4
112. Omun rpamm renust Obm Harper Ha 100°C mpu NOCTOSIHHOM JIaBJICHHH.

OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy paclIMpeHus u
IpupalieHne BHyTpEHHEN SHepIruy rasa.

113. VYTHeKucnslil Ta3 pacuupsieTcs Ipu MOCTOSHHOM JiaBieHuu. OnpenenuTs padoTy
paCIIMpPEHHUs], €CIIU Ta3y MepelaHo 4,2-10° /i TerioTEL.
114. T'a3, 3anuMaBmii o6beM 11 2 mox masnernem 10° I1a Gbin U300apUIECKH HArpeT

ot 20°C 10 100°C. Onpesenuts paGoTy paciIpeHHs.
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115. B Gamnone emkocteio 24 1 HaxomuTcs Boaopox npu temmeparype 15°C. Iocne
TOTO KaK 4acTh BOJOPOJA U3PACXOI0BAIIH, JABJICHHUE B OAJUTOHE TTOHU3UIIOCH Ha 4-10°17a.
Kakoe konmmuecTBO BoAopo/ia ObUIO H3pacx010BaHO?

116. Haiitu nM3MeHeHWe SHTPONUU TPH H300apUUECKOM paclIupeHuu 4 e a3ora OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMmIepaTypy ra3a, €cld CpelHssi KHHETHYecKas JSHEeprus
IOCTYIATEIBHOTO ABIKEHHs ero Mosekyin 1,610 /.

118. Kakas nons Mosiekyn kuciaopoja 001aaeT CKOPOCTAMH, JEKaUIMMU B UHTEpBaJIe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Beprosiera Oapomerp nokassiBaeT 675 mm pm.cm. Ha xakoil BeIcOTeE

JISTUT BEPTOJIET, €CJIM Ha B3JICTHOW IUIOMIaAKe OapoMerp mokaswiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHOH 17°C.

Paspnen 5. KBanToBas pusuka

120. TennoBoe n3nyyenne u moMuHecueHIws. CrieKTpaabHbIE XapaKTePUCTHKU
TeruioBoro usnydenus. 3akonsl Kupxroda, Credana-bonpiiMana v 3aK0H CMeEIIEHUS
Buna. A6co0THO YepHOe Teo.

121. ®opmyna Penes-J[>xunca u «ynpTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmyina [1nanka. KBanToBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3IYUYECHHUSI.
KopryckyisipHO-BOJTHOBO# [Tyain3M CBETa.

122. ®otorddext u r3pdext Komnrona. Ypasaenue Ditamreiina st potorddexra.
123. Omneit bote. Topmo3Hoe uznyyenue. I'unoresa ne bpoitnst. OnbiTel J3BHCCOHA 1
Jxepmepa. Audpaxust Mukpodactun. [IpuHnmn Heonpenenennoctu I eitzenbepra.

124. BounHoBast pyHKIMS, €e cTaTUCTUYECKUN CMBICIT M YCIIOBHSL, KOTOPBIM OHa
JIOJIKHA Y/10BJIETBOPSITh.

125. CranuonapHoe n HecTaunoHapHoe ypaBHeHue Lllpeaunrepa.

126. KBanToBas yactuiia B 0lHOMEpPHOI MOTeHIMATbHON iMe. OTHOMEPHBII
NOTEHIMAIBHBIN Opor 1 6apwep.

127. CocrosiHue MUKpOYaCTHUIIbI B KBAHTOBOM MexaHuKe. [ToHsTHEe 0 BBIpOKIeHUN
DHEPreTUYECKUX YPOBHEH.

128. [Ipencrasnenue puzndeckux BEIMUUH onieparopamu. OnepaTopbl KOOPAUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHINAIbHON U KHHETHYECKON YHEPIHUH.

129. CranuonapHoe ypaBHenue lllpenunrepa ans atoMa Bogopoza. BoiaHoBbie
¢GyHKLIMU 1 KBaHTOBBIE yncia. [IpaBuia oTO0pa A1 KBAHTOBBIX MEPEXOJIOB.

130. CoOcTBEHHBIN MEXaHUYECKUI 1 MAarHUTHBI MOMEHTHI 3JIEKTpOoHa B aToMe. OTbIT
IlItepHa u I 'epnaxa.

131. CrnuH-opbuTansHOe B3auMo/eiicTBie. TOHKasi CTPYKTypa aTOMHBIX CIIEKTPOB.

132. CrpoeHne aTOMOB M EpUOINYECKasi CUCTEMa XMMHYECKUX d1eMeHToB J[.1
MenneneeBa. [lopsiiok 3amonHeHNs 3IEKTPOHHBIX 000JI0YEK.

133. BexTopHas MOZiesIb MHOTO3JIEKTPOHHOTO aTOMa. THIIBI CBsI3EH.

XapaKkTepuCTUIECKUE CIIEKTPHI aTOMOB.
3anaum k pasgeny 5

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaJlIa 3JIEKTPOHBI, KOTOPbIE
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHUUaANoB U =3 B, eciiu poToapdext
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

135. B pesynbrare apdexra Komnrona ¢poton ¢ sneprueit € = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpeaenuTs SHEPTUIO & paccessHHOro GoToHA
¥ KHHETUYECKYIO SHEPTuio T 3JIEKTPOHA OTIaun

136. ITpoTon obnagaer KuHETHYECKOM 3Hepruei 7, paBHOM sHeprun nokos Eo.
Omnpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KMHETHYECKasi SHEprHsl yBEJIMYUTCA B n = 3 pasa.
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137. YacTuiia B IOTCHIIMATBHOM SIIUKE IUPUHON | HAXOTUTCS B HU3IIEM
BO30YKICHHOM COCTOSTHUH. OTNpeeTuTh BEpOSITHOCTh HAXO0K/IEHUS YaCTUIIbI B
untepsaiie ot 0 o 1/2.

138. YacTuiia B IOTCHIMAIBLHOM SIIMKE IMUPUHON | HAXOIUTCS BO BTOPOM
BO30YKICHHOM COCTOSTHUH. OIpeIeTuTh BEPOSITHOCTh HAXOXKICHUS YaCTHUIIHI B
uHTepBaie ot I/3, paBHOyaIEHHOM OT CTEHOK.

139. JITMHBI BOJTH KOMIIOHEHT JKENITOT0 Ay0JieTa pe30HAHCHOW JTMHUU HATpPHS,
obycnosiienHoro nepexonom 3P-3S, paBubl 589,00 u 589,56 am. Haiitu Benuunny
pacueruienus 3P-tepma B 3B.

140. Brinucatsb criektpanbHble 0003HaU€HUS TEPMOB aTOMa BOJIOPO/IA, IIEKTPOH
KOTOPOTO HAXOIUTCS B COCTOSIHUH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CKOJIBKO M KaKue 3Ha4eHUs KBAHTOBOT'O 4Kcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YucCiIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. Onpenenutb OTHOLICHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K AJIMHE BOJIHBI
Ay e bpons a-uacmuywl, IPOMIEAIINX OJMHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noteHimanios U =1171B.

143. Onpenenutb OTHOIICHHUE JUIMHBI BOJHBI A1 Jie Bpoiiis mpoToHa K AJTIMHE BOJIHBI
A2 e bpoins a-uacmuybsl, IPOIMIEAIINX OJMHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
noteHimanios U =1171B.

144, Cpennee BpeMs )KU3HH aTOMa B BO30YKJIEHHOM COCTOSIHUU At ~10°%c. [Ipu
Mepexo/ie aToMa B HOPMAJIbHOE COCTOSIHUE UCITyCKaeTCst POTOH, CPEIHSS JUTHHA BOJIHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIUPUHY AA H3ydaeMoi
CHEKTPaJIbHOM TUHUM, €CITH HEe TPOUCXOINT €€ YITUPEHHUS 33 CUET JPYTUX MPOIECCOB.

145. MOHO3HEpPreTUYeCcKui My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUHBAET B IICHTPE dKPaHA AIEKTPOHHOIYYEBOM TPYOKH,
JuiiHa Kotopoit | = 0,5 m, natHo paguycom I = 107 e [Tonp3ysch COOTHOLIEHUEM
HEONPEIeTIEHHOCTEH, OMPeAeNnTh, BO CKOJIBKO Pa3 HEONPEAEIEHHOCTh Ax KOOPANHATHI
AJIEKTPOHA HA SKPaHE B HAINPABJIECHUH, IEPIICHAUKYISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msiTHA.

146. Haiitu mocrostuuyto [Tnanka h, eciim U3BeCTHO, YTO 3JICKTPOHBI, BHIPbIBAEMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIEPKUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB Ui =6,6 B, a BBIpbIBa€MbIE CBETOM C IJTUHOW BOJHBI Ay =0,65 mxm —
Pa3HOCTHIO OTEHIIHANIOB Uy =16,5 B.

147. Haiit yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METAJLIA 3JIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33IEPKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, eciiu poToapdext
HAYMHAETCS TIPU JUIMHE BOJHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHOBBI (U3UKH SAAPA U JIEMEHTAPHBIX YACTHII.

148. CrtpoeHune aTOMHOTO sifipa. SlnepHble cuiibl. DHeprus cBsi3u sapa. Jedekr macchl.
149. PannoakTMBHOCTE.

150. SAnepHsble peakuuu. Peakuuu neneHns U CUHTE3A.

151. OnemeHTapHble yacTHibl. Kiaccudukanus snementapubix yactuil. [IpeBparienue

qacTuIl. 3aKOHBI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. HazoBute cumBonmueckne 0003HauYEHUS s/Iep U30TOMOB BOJIOPOIa M HA30BUTE
HX.
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153. Hcnonp3ys cootHomeHne Z=A/2, KOTOpoe CIpaBeIMBO I MHOTHX JIETKUX
A7ep, ONPEEIUTh CPETHIOI 00BEMHYIO IUNIOTHOCTH 3apsiza sapa.

7
154. Snpo 6epuius 4' Be 3axBaruio snekTpoH u3 K-obomouku aroma. Kaxoe siapo
oOpa3zoBasioch B pe3ynbrare K-3axBara.?
4
155. JIBa simpa renwst ; He CIWINCh B OHO PO, U TP STOM OBLIT BRIOPOIIICH MPOTOH.

Vxaxure AAPO KaKOoro 3JIEMEHTA 06p330BaJ'IOCB B PE3YJIbTATC TAKOI'0 IIPECBpalllCHUA.

K 3adery nomyckaroTcst CTYACHTHI, BBIIOJIHUBIINE BCe POPMBI TEKYIEro KoHTpois. [Ipu
clade 3a4era, CTYIEHT IOJydaeT [Ba BOIpOca M3 IEpeyHs, NPUBEAECHHOro Bbllie. Bpewms
MOJFOTOBKU CTYJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

IIpu cnade sK3aMeHa CTYAEHT IOJy4yaeT 2 TEOPETHYECKHUX BOIpPOCa M OJHY 3aJady U3
NepeYHs, NMPUBEIECHHOTO BhIE. Bpemsi MOAroTOBKM CTy/IEHTa K YCTHOMY OTBETY Ha BOIPOCHI
JK3aMeHa- 10 45 MuH.

4. MeroanyecKkue MaTepHaJIbl Uil ONpe/ieleHHsl MPoUeayp OLEHUBAHUS 3HAHUIA,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KoMneTeH .

[Ipomexxyrounast arTecTtauus MO JUCUMUIUIMHE TMPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTO CIISI'TU(TY) 016-2014. KC YKB/. ITopsaok npoBeneHUs 3a4€TOB U SK3aMEHOB.
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