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1. IlepevyeHb MIaHNPYeMbIX Pe3yJIbTATOB 00y4eHHS MO IMCHUIIJIMHE, COOTHECEHHBIX

C INIAHUPYEMBIMHU PE3YyJbTATAMHU 0CBOCHUSA 06pa30BaTeJ’ILHOﬁ nmporpaMmmal.

B pesynbTare ocBoeHHsI 00pa3zoBaTeIbHON NpPOrpaMMbl OakanaBpuara OOydaroUIHiics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/I${ 10 JUCHUITIJINHE:

BrITyCKHHK AOKEH 001a1aTh

Kop! [lepeuenp muIaHUpPyEMbIX
Pesynbrater ocBoenust OOIT
KOMIIETCHITN . pe3yIbTaTOB OOYUYCHHSI T10
(comeprkaHre KOMIIETEHITHN )
u JTMCLIUTUTAHE
OIIK-3 CIOCOOHOCTBIO BBISBIISITD
€CTECTBEHHOHAYYHYIO CYIIHOCTD 3HaTb METO/IbI M PUEMBI
caMOOpraHu3aluu U
po6JIeM, BO3HUKAIOIINX B XOJI€ p 1
. JUCLUIUIMHBI B OJYYEHUU U
npodecCHOHATEHOM JIeATEIILHOCTH, .
cucTeMaTH3aluy 3HaHU;
MPUBJIEKATH JUIS UX PEeIIeHHus (PU3HUKO-
B METOAMKY CaMOOOpa30BaHUs.
MaTeMaTHYeCKUH armapar
Ymerb pa3sBuBaTh CBON
OOLIEKYJIbTYPHBII U
poheccuoHaNbHBIN YPOBEHD
CaMOCTOSITENILHO;
CaMOCTOSITENTEHO TPUOOPETATh U
UCTIOJIb30BaTh HOBBIC 3HAHUS U
YMEHHUSI.
Baaners paboToii ¢
JUTEPaTypOU U IPYyTUMH
MH(}OPMaLMOHHBIMU
MCTOYHHUKAMU.

OIIK-5 yMeHHeM 00pabaTbIBaTh U 3HaTh:  OCHOBHBIE  (PU3HUECKUE
MIPEJCTABIATH JaHHbIE BEJIMYMHBI u duznueckue
HKCHEPUMEHTAIBHBIX UCCIIEIOBAaHUN KOHCTAaHTBl, ~ HMX  OIpeJelieHHe,

CMBICJI, CIIOCOOBI M E€AMHHUIBI HX

HU3MCPCHUA;

Ha3HAuYEHUE U IMPUHIMIIBI JeHCTBUS
BOXHEUIINX (PU3HUECKUX TPUOOPOB;

YMeTh: 00BACHUTE OCHOBHEBIE
Ha0II01aeMble TPUPOIHBIE U
TEXHOTEHHBIE SBICHUS U d((HEKTHI C
NO3ULIUN (PyHAAMEHTATBHBIX
(UBUYECKUX B3aMMOICHCTBHIA;

yKa3aTh, KAKHE 3aKOHBI OMUCHIBAIOT
JAHHOE SBJICHUE WIN YPQEKT;

HUCTOJIKOBBIBATH CMbICJI q)HBH‘IGCKI/IX
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Kop! [lepeuens mIaHUpyeMbIX
PesynbTater ocBoenust OOII
KOMIIETEHIIH . pe3yNIbTaTOB 00YUYEHHUS 110
(conepxaHue KOMIIETEHIUH)
u JTUCLUTIIINHE

BCJIIMYHH U HOHHTHﬁ;

3alMUCbIBaTh YPAaBHCHUA IJIA
(1)I/ISI/I‘ICCKI/IX BCJIMYHUH B CUCTEMC
CH;

Baanerb:HaBbIKAMH IPUMECHEHUS
OCHOBHBIX METOI0B (PU3HUKO-
MaTeMaTHYECKOr0 aHaJIM3a I
pelleHns] eCTECTBEHHOHAYYHBIX
3aa4.

2. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM I[pOFpaMMbll.

Hannast nucnuruinHa (MOYIb) OTHOCUTCS K 6a30BbIM jauctuiuinHaMm (b.1.6.07). 3anarus
Mo JaHHOW IUCIUILUIMHE MpoBoaaTcs Ha I-M kypce (2 cemectp), 2-M kypce (3cemectp). Pusnka
CO3MaeT YHUBEpPCAIbHYIO 0a3y M U3ydeHUs oOmenpopecCHOHANBHBIX W CHEIHAIbHBIX
JVICIIATUTAH, 3aKJIaIbIBaeT QYHAaMEHT ITOCIEAYIOMIET0 O0yYeHHs B MATUCTPAType, aCIIUpPaHTYpe.
Ona maét neiapbHOE MPEACTABICHHE O (PU3UIECKUX 3aKOHAX OKPYKAIOIIEro MHUPa B X €IUHCTBE
U B3aUMOCBSI3M, BOOpYKaeT OakajgaBpOB HEOOXOAMMBIMU 3HAHHMSIMH JJIsS PEHICHUs Hay4dHO-
TEXHUUYECKUX 3a7a4 B TCOPETHUECKUX U MPUKIIAJHBIX aCIIEKTaX.

B MeTomudeckoM TuTaHe AUCHMILIAHA ONMUPACTCS HA 3HAHUSA 1O (U3HKE, TOTydeHHBIC B
mikosie. OcBoeHMe Kypca (M3WKH HEOOXOJMMO Kak MPEANISCTBYIOMIeE JUIS psaaa APYTUX
JUCITUTLIVH.

Teopetnueckass 4acThb TUCIUIUIMHBI W3JIAraeTcsi B JIGKIIMOHHOM Kypce. [lomydeHHbie
3HAHUS 3aKPEIUIAIOTCS Ha J1a00paTOPHBIX W MPAKTHYCCKUX 3aHATHSX. J[JI TEKyIIero KOHTPOJIS
YCIIEBaEMOCTH  TIPOBOJSTCS ~ TEOPETHYECKHE KOJUTOKBUYMBL. CamocrositebHas —pabota
npexycMaTpuBaeT paboTy ¢ y4eOHO-METOAMYECKUM OOecTedYeHHeM JUCIUILTUHBI, BBIMOTHEHNE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

[TpomesxyTodHas aTTecTanus OCYIIECTBISIETCS B (hopMe 3aUeTa U HK3aMeHa.

Kpamxoe cooepoicanue oucyuniunol:
Mexannka. OnektpomarnetusMm. Komebanwst u BonHbl. BomHoBas ontuka. Dusnyeckas

tepMonmHamuka. KBantosas ¢puznka. OCHOBBI QU3UKH SApa U DIIEMEHTAPHBIX YaCTHII.

1
MecTo AUCHUTUTHHBL OYAET YUUTHIBATHCS TPH 3anoaneHun Taduist 1 B [punoxennn 1 (DoHI OLEHOYHBIX
CpEJICTB)
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3. O0beM JUCHHUIIIMHBI.

Bun yaeOHO# paboThI

Bcero,
aKaJICMHUYCCKHX
4acoB

Ounas hopma

oOydeHus

OO0wmast TpyA0eMKOCTh M CUUILIHHbBI 8/288

(3a4eTHBIX SAMHMII/ aKaIEMUYECKIX YacOB)

KonTakTHasi pa6oTa ¢ npenojaBarejieM: 138
3aHATHS JEKLIMOHHOTO TUIIA o4
3aHSTHS CEMUHAPCKOTO TUTIA, B T.4. 72

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 36
nabopaTopHbie pabOTHI 36
kypcoBoe npoektupoBanue (KP wm KIT) -

KCP 12
CamocrosiTesibHas padora 69
®opma Tekyuiero kouHTpoJs (KoutponabHbie pabOThI, KOJUIOKBUYMBI) 2 ceMecTp:

KOHTpPOJIbHAS
paboTa, KOJUIOKBUYM
3 cemectp:
KOHTPOJIbHAS

paboTa, KOJUIOKBUYM

®opMa NPOMeKYTOUHOI aTTecTalMH ( 3a4eT, SK3aMeH )

2 cemecTp: 3a4€T,
HK3aMeH;
3 cemecTp IK3aMeH

4. Conep:xkanue TUCHUNIHHBI.

4.1. Pa3zgennl AMCHUININHBLI 1 BUABI 3aHATHIA.

3auaTus
R CEMHUHAPCKOTO -
o] IS
= THIIA, x =t
= aKaJeM. 4achl 8 GE,
o 3
=i g5 =
No HaumenoBanue 2 S = T S 2
(O]

/1 paszzena AUCIUILTUHBI = = = o = 5 g )
5 | E2x | Ea| 2 2

0 2 =9 2 3 ® 2 S

= 22 E|SE| Sw 3

= x = =3 5 o

= S g oI as| © =

= jasi ¥ < o a S 2

T S o ® < 2

< 5 E = @) )

) 3 S
1. | Mexauuka 12 10 12 16 OIIK-3
OIIK-2
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2. | DJIeKTPOMarHeTu3m 10 8 6 16 | OIIK-3
OIIK-2
3. | Kone6anus u BosiHbl. BosiHOBasi onTuka 10 8 10 13 | OIIK-3
OIIK-2
4. | ®uznyeckasi TepMOANHAMHUKA 4 10 | OIIK-3
OIIK-2
5. | KBanToBas ¢puszuka 14 10 8 8 OIlK-3
OIlK-2
6. | OcHOBBI siiepHOii PU3NKHN U PU3NKH 4 6 OIlK-3
3JIeMEHTAPHBIX YaCTHUI
OIIK-2
4.2. 3aHATHA JIeKIMOHHOT0 THIIA
Ne HanmeHoBaHNE TEMBI O60mbeM, | MuHOBaIIMOHHAS
paznena U KPaTKOE€ COAEpKAHUE 3aHITHUS aKaJ. dopma
JUCLHUTIIIUHBI 4achl
1 MexaHunka 2 Caaiia-
npe3eHTanus
Kunemaruka.  OCHOBHbIE  KHHEMAaTUYECKHE
XapaKTEPUCTUKA KPUBOJIMHEHHOTO  JBUYKEHUSA:
CKOpOCTb M  yckopeHue. HopmanbHoe U
TaHTE€HIIUATTLHOE YCKOpEHHE. KunemaTuka
BpalaTeIbHOTO JBWIKEHUS: yTOBasi CKOPOCTh H
YIJIOBOE YCKOPEHHE, HX CBSI3b C JIMHEHHOMH
CKOPOCTBIO M YCKOPEHUEM
1 Mexannka /lunamuka. uepuuanbHbie cucteMsl | 2 Chaiin-
oTcuera U nepsblii 3akoH HeroToHa. Bropoit npe3eHTanus

3akoH HerotoHa. Macca, umnynsc, cuia.
VYpaBHEHHE NBUKEHHSI MATEPUATIBHON TOUKH.
Tpernii 3akoH HbIOTOHA U 3aKOH COXpaHEHUS
UMITyJIbCA. 3aKOH BCEMUPHOTO TATOTeHUsI. CHIIbI
conpotuBieHus. TaTerpupoBanve ypaBHEeHUH
JBH>KEHUS, POJIb HAYAJIbHBIX YCI0BUM. LIeHTp
MacC MEXaHWYECKON CUCTEMBI, 3aKOH JBUKEHUS
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LIEHTpa Macc.

Mexanuka MoMeHT uMIyJbca. MOMEHT
HMMITYJIbCa MaTEPHAIbHONW TOYKH U MOMEHT
MEXaHUYEeCKON cucTeMbl. MOMEHT CHJIBL. 3aKOH
COXpaHEHHUS MOMEHTa MEXaHUYECKON CUCTEMBI.
JIBr>KeHUeE B 110J1€ LIEHTPATIbHBIX CHJI.

Mexanuka JHeprus. Cuna, padbora u
NoTeHLMaIbHas 3Heprusa. KoHcepBaTtuBHbIe U
HEKOHCEpBAaTUBHBIE CHIIBL. PaboTa n
KMHETUYECKasi SJHEPIusl. 3aKOH COXpaHEHUS
MOJIHOM MEXaHMYECKON YHEPTUHU B I10JIE
IIOTEHLIAAIbHBIX CUII. CBA3b MEXKIY CHIION U
MOTEeHIIUAIbHOU SHeprueil. ['pagueHt ckanspHon

byHKIIH.

MexaHuKa

JlMHAMHKa BPAIIATEJIbHOI0 IBHKCHHUS.
YpaBHeHHE BpallleHUs] TBEPAOTO TeJla BOKPYT
3aKpeIuieHHON ocu. MoMeHT nnepuuu. @opMmyiia
Hreitnepa. Kunernueckas sHeprus
BPAILAIOLIEr0Cs TBEPIOTO TEIa.

MexaHuKa

PeastTuBucrckas Mexanuka. [IpuHumn
OTHOCUTEIILHOCTH U MpeodpazoBanus ["anumest.
DKCnepuMeEHTATbHBIE 000CHOBAHMSI CTICITUATBHOM
teopun otHocuTenbHoCcTH (CTO). [locTynarsr
CTO. OTHOCUTENBHOCTh OAHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopenma. CokpalieHue ATUHbI U
3aMe/JIEHUE BPEMEHHU B JIBHXKYIIUXCSI CUCTEMaX
orcyeTa. PensaTuBucTckuii UMnyJibC. B3auMocBs3b
Macchl ¥ 3Heprun. CTO u siiepHas sHepreTuka.

Chnaiin-
npe3eHTanus

DJICKTPOMATHETHU3M

3akoH Kynona. HanpsiakeHHOCTh M HOTEHLIMAT
ANEKTPOCTATUYECKOTO 1oJsl. Teopema o
uupkyssiuu. Teopema ["aycca B MHTErpagbHOM
¢dbopMe u ee MpUMEHEHHE ISl pacuera
AJIEKTPUYECKUX MOJIEH. DIEKTPUUYECKOE MOJIe
AUITOJIA. I[I/IHOJIB BO BHCIIHEM S3JICKTPUYCCKOM
T0JIE.

Caaiia-
NMpe3eHTanus
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JJIEKTPOMATHETU3M

IIpoBOAHUKH B 3/1eKTPHYECKOM I10JI€.
PaBHOBecue 3aps110B B IpoBoAHUKE. OCHOBHAs
3ajada 2JIEKTPOCTATHKHU IIPOBOJIHUKOB.
OKBUIIOTEHIIMAJIbHBIE [IOBEPXHOCTH U CUJIOBBIE
JIMHUHU 3JIEKTPOCTATUYECKOTO MOJIS MEXIY
IIPOBOJIHUKAMHU. DJIEKTPOCTaTHUECKas 3allUTa.
EMKOCTh IPOBOJHUKOB U KOHJIEHCATOPOB.
OHeprus 3apsHKEHHOI0 KOHIEHCATOPA.

DJIEeKTPOMATHETU3M

HocrosiHHbIN JIeKTpUYecKuii TOK.Cua u
TUIOTHOCTh TOKA. YpaBHEHHE HEMPEPBIBHOCTH IS
IUIOTHOCTU TOKa. 3akoH OMa B MHTErpalbHON U
muddepennnanbHol hopmax. 3akoH Jxoyns-
JleHna. DIEKTPOIBHKYIIAS CHJIA HCTOYHUKA
toka. [IpaBuna Kupxroda.

DJIEKTPOMATrHETU3M

Marnurocraruka. BekTop MarHuTHOR
nHAyKIud. 3akoH Amnepa. Cuna Jlopenua.
JIBu>KeHMe 3apsI0B B AJIEKTPUUECKUX U
MarHuTHBIX Nojsix. 3akoH buo-Casapa-Jlannaca.
Teopema o HUPKyISIIMK (3aKOH MOJIHOTO TOKA).
Teopema I'aycca.

DJIEKTPOMATrHETU3M

JJIEKTPOMATHUTHASI MHAYKIMS. Y PaBHEHHUS
Makcsesia. deHOMEHOIOTHSA
3JEeKTpOMarHuTHOM MHAyKuuu. [Tpasumno Jlenna.
VYpaBHEHHE 3JIEKTPOMarHUTHON MHIYKIUH.
Camounnaykuus. THAyKTHBHOCTB COJEHOUAA.
Pabota 1o nepeMerieHnio KOHTypa ¢ TOKOM B
MarHMTHOM I0JI€. DHEPIHsl MArHUTHOTO MOJIS.
Cucrema ypaBHEHMI MakcBeiia B MHTETPAJIbHOU
dhopme B PU3NUECKHI CMBICT BXOIAIINX B HEE
YpaBHEHUM.

Koaedanus v BoiHbI. BosiHOBast oNTHKA:

I'apMoHnYeckHe KoJIe0aHUsI PA3JINYHOM
npupoasl. Bounsl. [Ipumeps! KonedaTenbHBIX
JBKEHUN Pa3TUIHON (PU3NUECKON TPUPOIBI.

Caaiin-

npe3eHTalMs
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KommiekcHast popma npeacraBieHus
rapMOHUYECKUX KojeOaHuii. BektopHoe
OIMCaHME CIIOKEHMS KojieOanuii. BoiHoBoe
ABUXKCHHUC. HJIOCKaSI I‘apMOHI/I‘-IeCKaSI BOJIHBI.
JlmrHa BOJIHBI, BOJIHOBOE YHCIIO0, (pazoBas
CKOPOCTb. YpaBHeHHE BOJHBI. OJTHOMEPHOE
BOJIHOBOE ypaBHeHHUe. [lonspusanus BOJIH.

Kogedanus v BoHbl. BosiHOBast onTHKA:

DNEeKTpOMarHuTHas BOJIHA KaK pEeLICHHE
ypaBHeHuii Makcsemia. CBoiicTBa
JIEKTPOMAarHUTHLIX BOJH. CKOPOCTh
pacnpoCTpaHEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
DHeprust 31eKTPOMarHUTHbIX BOJIH. O0BbEMHas
IJIOTHOCTb SHEPTUU 3JIEKTPOMArHUTHOIO TOJIS.
Bextop YmoBa — [loitHTHHra. DnekTpoMarHuTHas
IIPUPO/Ia CBETOBBIX BOJIH.

Kose0anusa u BoJHbL. BoJiHOBasi onTHKA:

HNuTepdepenuns BoJIH. DIIEKTPOMArHUTHAs
MIPUPO/Ia CBETOBBIX BOJH. MIHTepdepeH1InoHHOoe
I10JIE€ OT JABYX TOYEUHBIX HCTOYHUKOB. OMBIT
IOura. Mnarepdepomerp MaiikenbcoHa.
WNuTepdepenius B TOHKUX IUICHKAX.

Koaedanus v BoaiHbI. BosiHOBast onTHKA:

Ju¢ppakuus BoaH. [Ipuanun [rolirenca-
@penens. Iudpakuns OpeHens Ha TPOCTEUIINX
nperpaaax. Judpakuus Opaynrodepa.
Hudpaxius OpayHrodepa Ha meH.
JudpakimonHas pemeTka Kak CleKTpaabHbINH
npubop. [lonsarue o ronorpaduyeckom MeToe
MOJIy4YEHUSI U BOCCTAHOBJICHUS N300paXKeHHII.

Koaedanus v BoaiHbI. BoJ1HOBasi O THKA:

Hoasipusanus BoaH. Iloriomenue, 1ucnepcus,
paccesinue cBera. Dopma U CTENEHb
moJIApru3aiui MOHOXPOMAaTHYECKUX BOJIH.
Onruyeckast aHU30TPOITHS.
JBynyuenpenomiienre. OTpaxeHue u
MIPEJIOMJIEHUE CBETA HA IPAHMIIE pa3ziena ABYX
AUSJICKTPUKOB. denomenonorusa IIOIJIOICHUA U
nucrnepcuu cBera. PaccesiHue cBeta

dusnyeckas TEPMOINHAMHUKA.

b1.5.07




TepMonnHaMu4yeckoe paBHOBECHE U TEMIIEpATYpa.

Hynesoe Hauano TepMOAMHAMUKH.
OMIrpuyeckasi TeMIlepaTypHas LIKajia.
KBa3ucratuueckue nmpoueccsl. Y paBHEHHE
COCTOSIHUS B TepMoAMHamuKe. OOpaTUMbIe U
HeoOpaTuMble npoueccsl. [lepBoe Hayano
TepMOJuHaMUKU. TernnoeMKocTs. Y paBHEeHNE
Maiiepa. M3oxopudeckuid, n300apruuecKui,
M30TEPMHUUCCKUH, anadaTUYeCcKHii MPOIECChl B
uaeanbHbIX ra3ax. [Ipeobpa3zoBanue TEIUIOTH B
MexaHuueckyto padory. Lukn Kapho u ero

KO3 (QHUIIUEHT MOJIE3HOTO NEHCTBUS. DHTPOIHSI.

Duznveckasi TepMOAMHAMMEKA. /[aBlIeHUe raza ¢

touku 3peHus MKT. CBs3p TemnoeMKocTu ¢
YHCIIOM CTeleHel cBOOO0/IbI MOJIEKYJI Ta3a.
Pacnipenenenne MakcBeiuia MOJIEKYI HII€AJIBHOTO
rasza. JKclepuMeHTalIbHOe 000CHOBAaHUE
pacnpeznenenus Makcsesia. Pacipenenenne
BbosbiiMana u 6apomerpudeckas popmyia.
SBnenus nepenoca. dupdysus,
TEIIONPOBOJHOCTh, BHYTPEHHEE TPEHHUE.

KBantoBas ¢puzuka. KBantoBble cBoiicTBa

3JIEKTPOMArHUTHOI0 M3Jay4eHus. Teriosoe
U3JydyeHue u JoMuHecteHus. CreKkTpaabHble
XapaKTePUCTUKU TETIJIOBOTO U3ITyYEHUS. 3aKOHBI
Kupxroga, Credana-boabiimana u 3akoH
cMmenieHus Buna. AGCONIOTHO YepHOE Telo.
®opmyna Penes-/xunca u «ynbrpaduoneronas
karactpoda». ['nnoresza kBantoB. Popmyina
ITnanka. KBaHTOBOE 00BsICHEHNE 3aKOHOB
TEIJIOBOTO U3ITy4YCHHUS.

Caaiia-

npe3eHTanus

KBantoBas ¢pusuka. KBantoBble cBoiicTBAa

3J1EKTPOMATHUTHOTO U3JTyYeHHUsI.
KopryckynsipHO-BOJTHOBOH J1yajii3M CBETa.
®otorddext u r3pdpext Komnrona. YpaBaenue
OnuHmreitna 1 porodddexra. Onbit bote.
JlaBnenune ceeta. @OTOHBI.

KBanToBas pusuka. JjieMeHTbl KBAHTOBOI
MexaHuKH . KopryCKynsapHO-BOJTHOBOW yaanu3m
MHUKPOYACTHI] M €T0 SKCIIEPUMEHTAIbHOE

MOATBEPKICHUE; TIPUHITUT HEOIPEIETICHHOCTH;
BOJTHOBast (QyHKITHS, €€ PU3NIECKHIT CMBICIT;
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CTaHAAPTHBIC YCIIOBHUA; YCJIOBHUC HOPMUPOBKHU.

KBanrtoBas ¢usuka. JjieMeHTbl KBAHTOBOM
MexaHukM YpasHenue lllpenunrepa,

OAHOMCPHBIC KBAHTOBO-MCXAaHNYCCKUEC 3aJa4H.

KBanrToBas pusuka. 3jieMeHTHI KBAHTOBOM
MexaHuku. [IpencraBienne puznueckux

BeMYMH oniepaTopaMu. COOCTBEHHBIE COCTOSHUS.
KBanToBanne MomeHTa umitysbca. KBaHTOBBIM
porarop.

KBaunroBasg dpusuka. JjieMeHTbI

cneKkTpockonuu. KBaHTOBO-MeXaHHYECKOE
OIKMCaHHe aTOMOB. ATOM BOJOPO/JA.
Beipoxnennsie cocrosiHus. Pacnipenenenue
IJIOTHOCTH BEPOATHOCTH. Y POBHHU U CIEKTPBI
LIeJI0OYHBIX MeTaiIoB. CrivH 3nekTpoHa. CriuH-
opOUTaTEHOE B3aUMO/IeHCTBIE. MeXaHHMUeCKUN U
MarHMTHBII MOMEHT MHOTI'O3JIEKTPOHHOI'O aroma.

KBanroBag pusuka. Iji1eMeHTBI
crnekTpockonuu. CTpoeHre aTOMOB U
MEpUOINYECKAsi CHCTEMA XUMUYECKUX JIEMEHTOB

J.M.MeHjieneeBa. ONTHYECKUE KBAHTOBBIS
TE€HEPATOPBI

Caaiia-

npe3eHTalus

SAnepuas puzuka:

CocraB aTroMHOTO fzipa. XapaKTEPUCTUKH sApa:
3apsi, Macca, SHEPrus CBSI3M HYKJIOHOB. BuUnbl 1
3aKOHBI PAAWOAKTUBHOI'O0 HU3JIIYYCHHA. HI[CpHI:IG
peakuuu. EcrecTBeHHass W MCKYCCTBEHHAs
PaaNOAKTUBHOCTb. dyH/IaMEHTAJIbHbIE
B3aUMOJCICTBUSA u OCHOBHBIE KJIaCChI
3JI€MEHTapHBIX YacTUL. YacTULIbl U aHTUYACTHULIBI.
Jlentousl u anpoHsl. KBapku. Dnextpocnadoe
B3aUMO/ICHCTBHUE.
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4.3. 3aHATHA CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHATHS.

No

paszznena

JUCILIUILIN

HEI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEpKaHUE 3aHATUS

OO0neMm,
aKaJ.
Yachl

MuanoBanuonHa
g (hopma

1

Mexannka. Kunemaruka. OCHOBHbIC KHHEMATUYECKUE
XapaKTePUCTUKU KPUBOJIUHEHHOTO ABUKEHUS: CKOPOCTh U
yckopenue. HopmalibHOE ¥ TaHT€HIIMATIbHOE YCKOPEHUE.
Kunemartuka BpanateabHOTO TBUKEHUS.

3akonsl Hprotona. 3akoH

[lenTp Macc MexXaHUUYECKOU

Mexanuka. JImHaAMHKA.
COXpaHEHUs UMIIYJIbCA.

CUCTCMBbI, 3aKOH JIBMXXCHHA LICHTPA MaccC.

Mexanuka. /luHaMuKa BpamaTeJbHOTO0 IBHKCHHS.
MowmeHT uHepIMH. Y paBHEHUE BPACHUSI TBEPJIOrO Telia
BOKpPYI' 3akperuieHHoM ocu. KuHernueckas sHeprus
BpAILIAIOIIErOCsl TBEPJIOTO TeJIa.

Mexanuka. JHeprusi. Cumna, pabota U MOTEHIMATbHAS
sHeprus. KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE CHIIBI.
PabGora u kuHeTHyeckas SHEpPrus. 3aKOH COXpaHEHUs
MOJTHOM MEXaHWYECKOW SHEPruu B MOJI€ MOTEHUUAIBHBIX
CHII.

Nurtepa
KTHBHOE
3aHATUC
«KoHnkypc-
COpPEBHOBaHUE
»

Mexanuka. KonTposbHas padora

DJIEKTPOMATHETHU3M.

Onekrprnueckoe noje. [IpmHnun cynepnozunuu. Pacuer
HaNPsDKEHHOCTH JIEKTPOCTATUUECKUX MOJIEH.

J1eKTPOMATrHETHU3M. Pabora cun QJICKTPOCTATUYCCKOT'O
nous. Ilorenunan mois. BeruucieHue moTeHIIAI0B
QJICKTPHUYCCKUX mojeii. CBs3b HaIps’KCHHOCTHU U

IIOTCHIMAJIa.

QuekTpomMarneru3mM. 3akoH buo - Capapa - Jlamnacs

[IpuHnnn cynepnozunyu._JlelicTBUE MarHUTHOTO TOJIS H|
MIPOBOJHUKM C TOKOM M JBIXKymMecs 3apsanael. Cuo

Awmmnepa. Cuina Jlopenua.

JJIEKTPOMATHETHU3M.

SIBrieHME FIEKTPOMAarHuTHOW MHAYKIMU. 3akoH Dapases.

NuTepakTuBHO
€ 3aHATHUC
«KoHkypc-
COpEBHOBaHUE
»
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No

OO0neMm,
pasaena HanmenoBanue teMbl aKa NuHoBannoHHa
U KPaTKOE€ COAEPKAHUE 3aAHATHUS ) 1 opma
JUCITUILIN P Acp i dop
HEI
3 . 2
Koaedanus v Boinbl. BosinoBast onTtuka. neanbHbii
rapMoHHYecKuil ocumsaTop. CriokeHue KoseOaHui.
VYpaBHEHHE U XapaAKTEPUCTUKU BOJIH. DJIEKTPOMATHUTHBIE
BOJIHBI
3 |Kosiebanusi ¥ BoJHbIL. BoJiHOBasi onTHKA. 2
WuTepdepennus ceera.
3 |KoJjeboanusi m BoiHbI. BosiHOBasi onTHKA. 2
Hudpakmus ceera. AudpakironHas penieTka.
[Tonspusanus ceera.
3 |KoJsebanusi m BosiHbI. BoiHOBasi onTHKA. 2
KonTponbhas padora
5 |KBaHToBas onTuKa. TemioBoe U3rydeHue. 2
Xapaktepuctuku. OcHoBHbIE 3aKOHBL. Popmyna [lnanka
5 |KBanroBas ontuka. ®otordpdext. dpdexr Komnrona. 2
TopMO3HOE PEHTT€HOBCKOE H3TyUeHUE
5 |OcHOBBI KBAHTOBOI MeXaHUKH. 2 Crnaiin-
MpE3EeHTALINSL.
Bonnsl ne bpoitns. CooTHoneHHE HEONPEIETEHHOCTE!. 'pynmosas
JUCKYCCHSI.
5 |OcHOBBI KBAHTOBOI MeXaHUKH. 2
OnHomepHbIE KBAHTOBOMEXAHUUECKHUE 33/1aUH.
[IpsmoyronpHas moTeHManbHas ssMa. CTyneHs, 6apbep.
5 |OcHOBBI KBAHTOBOI MeXaHUKH. 2

Mexannueckuii U MarHuTHBII MOMEHT
MHOT'03JIEKTPOHHOTO aTOMa.3acTPOMKa 3JIEKTPOHHBIX
000JI0YEK.
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4.3.2. JlabopaTopHbIe 3aHATHSI.

No O6bem, | [Ipumeyanue
HanmeHnoBaHue TeMBbI
paszzaena aKaj.
U KPaTKOE COJICPIKAHUE 3aHSATHSI
JVCIIATUTHHBI Yackl
1 Mexanuka. Jlexyus: «OCHOBHBIC CBEICHUS 00 2
00paboTKe W3MepeHUi B (PU3NIECKOM IPAKTUKYME)
1 Mexanuka. BeimoaHeHue 1abopatopHoit paboThl 1O 2
BBIUUCIICHUIO TTOTPEITHOCTEH
1 Mexanuka. BeimonmHenue 2x mabopaTtopHbBIX padoT 1mo 6
MEXaHHUKE
1 Mexanuka. Komioksuym 2
2 OJEKTPOMarHeTusM. 6
BeinonHenue 2-x 1adopaTopHbIX paboT 1Mo
ANEKTPOCTATHKE U MTOCTOSHHOMY TOKY
3 Kosiebanus u BoaHbI. BosiHOBas ONTHKA. 8
BeimonHenue Tpéx 1abopaTopHbIX paboT 1O BOJIHOBOH
OTITHKE
3 Konebanus u BosHBL. BostHOBas onTuka. 2
KosutokBryM 110 BOJTHOBOW OTTHKE
5 KBanrtoBag ontuka. Beinmonnenue 2-x 1a00paTopHbIX 8
paboT MO KBAaHTOBOI ONTHKE U CIIEKTPOCKOIHH
4.4. CamocTosiTe/IbHAsE Pa00Ta 00YYAKLIUXCS
Ne OO0newm,
pazzmena aKaj.
JCIIATITAHEI [TepeueHs BOIPOCOB TSI —— dopma KOHTPOIIs
CaMOCTOSITEIIEHOTO M3yUCHUS
1 Mexanuka . JIBUKCHHE TEJ C 16 MPOBEpKa
MepEeMEHHON MacCOi. 3aKOHBI WHIVUBUIYaTbHBIX
COXpaHEHUS. 3aJjaHUI

JIBrb>KeHUE B MOJI€ HEHTPAIBHBIX CHJL.
3akoHbl Kemnepa. CTOTKHOBEHHUS Tell.
Heynpyroe u abcosroTHO ympyroe
CTOJIKHOBEHHUE.
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OnexrpoMarserusm. [Ipasuna

Kupxroga. /[Buxenune 3apsKeHHbBIX
YaCTHUIL B AIEKTPUUYECKUX U MAarHUTHBIX
noisix. ekt Xoma u ero
IIpUMEHEHHE.  Jl[MaMarHeTuky,
napaMarHeTHKu U (heppoMarHeTHKH.
I'pannyHbIe yCIOBHS HAa IOBEPXHOCTU

pasaciia AByX Maro€TukoB.

16

MpOBEpKA
I/IHI[I/IBI/IIIyaJIBHBIX
3aJITaHUN

Kone6anusa u BoaHbl. BoJIHOBAas ONTHKA:

Wurtepdepenmyst BoH.
DJeKTpOMarHuTHas IpUpoJia CBETOBBIX
BosH. MHTEpdepeHys B TOHKUX
rieHkax. CBOMCTBA JIE€KTPOMarHUTHBIX
BOJIH. CKOpOCTh pacnpoCTpaHEHUs
OJICKTPOMArdHMTHBIX BOJIH. 3Hepr1/151
3JIEKTPOMArHUTHHIX BOJIH. CBOMCTBA
OJICKTPOMArHMTHBIX BOJIH. CKOpOCTL
pacnpocTpaHeHus JIEKTPOMAarHUTHBIX
BOJIH. DHEPIHUs 3JIEKTPOMArHUTHBIX BOJIH

13

MpoBEpKa
WH]IUBUYyAJIbHBIX
3aJIaHUN

duznyeckas TEpMOJMHAMUKA

YpaBHEHHE COCTOSIHUSA B
tepMmoanHamuke [lepBoe Hauano
TEPMOAMHAMUKU. TENI0eMKOCTb.
YpasHenue Maiiepa. M3oxopuyeckui,
n300apruyecKuil, U30TEPMUUECKUH,
a11abaTUYECKU MPOLIECCH] B UCAIbHBIX
rasax

10

IIpOBEpKA
WHJIUBUTYAJIbHBIX
3aJlaHuN

KBanToBag dusmka. DeMeHTHI

criekTpockonuu. KBaHToBO-
MEXaHNYECKOE OIMMCAaHNE aTOMOB. ATOM
BOJIOPOJ1a. BeIpOXKIEHHBIE COCTOSHUS.
Pacnipenenenue mioTHOCTH
BEPOSITHOCTH. Y POBHHU U CHIEKTPHI
LIEJIOYHBIX MeTa/u10B. CIIUH 3JIEKTPOHA.
CnuH-opOuTAIBHOE B3aUMO/ICUCTBHE.
MexaHNYeCcKHH ¥ MarHUTHBIIT MOMEHT
MHOTO3JIEKTPOHHOI'O aToMa.

MpOBEpKa
I/IH)II/IBI/IHyaJ'IBHBIX
3aJaHuN

dusuka sapa | JIEMEHTaAPHBIX

gacTull. CIIMH ¥ MarHUTHEIA MOMEHT
snpa. CBoHCcTBa 1 OOMEHHBIN XapakTep
sinepHbIX cuil. EcTrecTBeHHas u

MpOBEpPKa
WHIUBUTYJTbHBIX
3aJaHui
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HCKYCCTBEHHAs PaIHOAKTUBHOCTbD.
HcTouHMKH paAOaKTUBHBIX U3JTy4CHUM.
Panuousoronnsiii aHan3. 3aKOHbI
COXpaHEHUs B ICPHBIX PEAKLIUSX.

4.4.1. TeMbl KOHTPOJILHBIX PadoT

e MexaHuka
e BosmHoBas onruka

5. IlepeyeHb Y4eOHO-METOIMYECKOr0 o0ecnedeHHUs IS CAMOCTOATEIbHOI PadoThl
00y4YaKIIMUXCS M0 TUCHUILINHE.

Metoanyeckue yKazaHus il 00y4aroIIuXcs 0 OpraHu3alMi CaMOCTOSATEIBHON paOboThI
M0 JWCIMIUIMHE, BKIIOYas IEPEUYCeHb TEM CaMOCTOSTEIBbHON paboThl, (HOpPMBI TEKYIIETO
KOHTPOJISl 10 JNUCIMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHHIO pPa3MEIICHbl B 3JIEKTPOHHOMN
nH(}OPMallMOHHO-00pa30BaTEIbLHOM cpene CIIoI TU(TY) Ha caiite Mennua:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIONMMCS MEPOIPHITUNH TEKYIIEr0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTHh) MOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIHHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

PG3YJ'IBT3TI)I JUCHOUIINIMHBI CYHUTAKOTCA OOCTUIHYTBIMH, CCIIM [JIA BCEX JOJICMCHTOB
KOMHGTCHHI/Iﬁ ITPECBLIIICH (I[OCTI/IFHYT) HOpOI‘OBHﬁ YPOBCHb OCBOCHHA KOMIICTCHIIMHA HAa JAHHOM
oTaric.

[TpomexxyTouHas arTecTaius Mo JUCIUILTMNHE TPOBOIUTCA B popMe 3aueTa U HK3aMeHa.

K cpnaue 3auera 10omycKarOTCsl CTYAEHTHI, BBIIOJHUBIIME BcE (HOPMBI TEKYIIErO
KOHTPOJIA.

3aueT M DK3aMEH  IpelyCMaTpUBAIOT  BBIOOPOYHYIO  MPOBEPKY  OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETECHIINI W KOMILIEKTYIOTCS BOIIPOCaMH (3aJaHUsIMH) TBYX
BUJIOB: TEOPETUYECKUN BOIPOC (I MPOBEPKH 3HAHUI) M KOMIUIEKCHAs 3a/1a4a (sl TPOBEPKHU
YMEHUW W HABBIKOB). BuieTsl 11 sk3aMeHa BO BTOPOM CEMECTPE COCTABIISIOTCS M3 BOIMPOCOB
NoNel-63 , a B Tperbem cemectpe u3 BormpocoBNeNe64-155 st mpoBeaeHus: sxk3amena Ponpa
OLIGHOYHBIX CPEJICTB.

IIpu cnade 3adera CTyIEHT MOJy4aeT JBa BONPOCA M3 MEPEUHsI BONPOCOB Ul 3a4era,
BpEMs IOATOTOBKH CTYAEHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpn cpaue sK3aMeHa CTYACHT IOJIy4YacT JABa TEOPETHMYECKHX BOIIPOCAa M 3aJady W3
IIEpPEYHs BONPOCOB I SK3aMEHa, BPEMsI IOJTOTOBKHU CTYAEHTA K YCTHOMY OTBETY - 10 45 MUH.

IIpumep BapuaHTa BONPOCOB HA 3a4eTe:
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Bapuanrt Ne 1
1. MoMeHT UMIIYJIbCA MATEPHAJIBLHON TOYKHA U MOMEHT MEXaHHUYECKOH CHCTEMBI.

2. Ilosne oOpa3oBaHo OeCKOHEYHOH PABHOMEPHO 3aPsiKEHHOM MJIOCKOCTHIO €
. -8 2
NOBEPXHOCTHOM IVIOTHOCTHIO 3apsiza 10~ Ku/m”. Onpeneants pa3HOCTh
MOTEHUNAJIOB ABYX TOYEK M0JIsl, OTCTOSIIIUX OT IUVIOCKOCTH HA paccTossHusx S u 10
CM.

IIpumep BapuaHTa BONPOCOB Ha IK3aMeHe:

Bapuant Ne 1

1. CBsa3p Mexay CWIOH M NOTeHUHAJbHOW 3JHeprueil. ['pagueHT CcKaISAPHONM
(pyHKIuH.

2. 3axon buo — Capapa — Jlamiaca u ero npuMeHeHHe K pacyéTy MarHUTHOIO
M0JIS PSIMOJIMHEHHOT0 MPOBOIHUKA ¢ TOKOM.

3. beckoHeuHasi NJIOCKOCTH HeceT 3apsii, PaBHOMEPHO pacHpeaeleHHbIH ¢
NMOBEPXHOCTHON IUIOTHOCTHIO 1 mxKa/m?. Ha HEKOTOPOM PACCTOSIHMM OT
IUIOCKOCTH Mapa/uleJbHO eil pacmoJio:keH Kpyr paaumycom 10 cm. Bpruuciaurs
MOTOK BEKTOPA HANPS’KEHHOCTH YJIEKTPUYECKOI0 MOJIsl Yepe3 ITOT KPYI.

7. IlepeyeHb OCHOBHOI W JONMOJHMTEJbHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOI
JJI51 OCBOEHHS TUCHUILINHBI

a)  OCHOBHasf JIMTepaTypa:

1. CasenveB,I.B. Kypc o6eit ¢pusuku : B 4-x kH. : yueOHoe nocodue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kimaccuueckas yueOHas muteparypa 1o
¢buszuke).

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

2. Cagennes,.B. Kypc o0meit pusukw : B 4-X KH. : yaeOHOe mocodue / 1. B.
Cagenbes. - 5-e 3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuKH
utst By30B. CrienmanbHast nuteparypa) (Kimaccuueckas yueOHas muTeparypa mo
buzuke).

T. 2 : DnexTpudectBo U MarHeTu3Mm. - 2011. - 342 c.

3. CasenpeB,1.B. Kypc o6mieit ¢pusuku : B 4-X kH. : yaebHoe mocodue / 1. B.
CagenbeB. - 5-e u3z., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
s By3oB. CnennanbHas nureparypa) (Kmaccuueckas ydeOHast muTeparypa 1o
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buzuke).

T. 3 : MonekymsipHas ¢pusuka u repmonuHamuka. - 2011, -208 c.
CagenweB,l1.B. Kypc obmieli ¢pusuku : B 4-X KH. : yuebHOe ocooue / 1. B.
Cagenbe. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
s By30B. CriernanbHas auteparypa) (Knaccuueckas yaeOHas muTeparypa mo
buzuke).

T. 4 : Bonnsl. Onruka. - 2011. - 251 c.

b) nonosHuTeILHAS JIUTEpaTypa:

5.

10.

11.

12.

13.

CagenbeB, U.B. COopHHK BONMPOCOB W 3a4a4 MO 00IIeH Gpusnke : yaeOHOe mocooue
1t By30B 1o HampasieHusM 510000 "EctecTBeHHble HAaykKM M MaremaTuka',
540000 "Ileparornyeckue Hayku", 550000 "Texuunuyeckue Hayku" / Y. B. CaBenbes.
- 6-¢ u3n., crep. - CII6. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc oOmeit ¢usuku : ydeOHOoe mocoOue s BY30B IO
TEXHUYECKUM HAIpaBJICHUSIM MOJTrOTOBKH U crienuaibHocTssv/ M.I'. Banumes, A.A.
[To3uep. - 2-e wusm., crep. - CII6.; M.; Kpacmomap: Jlamp, 2010. - 573 c.-
(YueOumku st By3oB. CrienuaibHas JINTEpaTypa)

Oupranr, E.B. PykoBoJACTBO K pelIeHuIo 33/1a4 1o Kypcy oomel pusuku : yuedHoe
nocobue JUIsi BY30B IO TEXHHYECKMM M TEXHOJIOTUYECKUM HAINpaBICHUSIM U
cnenmanbHOCTsIM/ E.B. ®@upranr. - 3-e usn., crep.. - CII6.; M.; Kpacunonap: Jlaus,
2009. - 348 c. - (YueOHuku 1151 By30B. CrieniaibHas TUTEPATYpa).

N3ydenue BpailleHus: MIOCKOCTH MOJISpU3allMy CBeTa : MeToauyecKue ykazaHusi K
naboparopuorr pabore Ne 57 / C.B. Xorynmoa, B.B. bnarosemenckuii, b.b.
bonoros, B.H. Cko6enes ; CIIOI'TU(TY). Kad. obm. ¢usuku. — CII6. : [6.1.],
2015. - 22 ¢c.(Ob)

[TpoBepka 3akona Mamtoca @ Meroguueckue ykazaHus K JjabopaTopHoi pabote Ne
56 / C.B. Xorynnona, B.B. bnarosemenckuii, b.b. bonoros, B.H. Ckobenes ;
CIIOT' TU(TY). Kad. o6, ¢usuxu. — CII6. : [6.1.], 2015. — 18 c. (Ob)

brnaroemenckuii, B.B. HccnenoBanue CHEKTpoOB TMOIVIOLIEHHUS PacTBOPOB
OpraHUYECKUX MOJIEKYI. MeToanyeckne ykazaHus K JrabopatopHoit padote Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.Xorynnosa; CIT6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

ApepmmHa, ['.I. M3ydyenme nucrnepcun cBera B BellecTBe . Merogudeckne
yKazaHus K JabopatopHoil pabdore Ne 68 /I'.I'. Aepmuna, A.B. benskos, O.IL
[yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 c. (Ob)

Hanunnbuenko, B. I'. Onpenenenve oTHOMIEHUS 3aps/ia dJIEKTPOHA K €ro Macce ¢

MOMOIIIBI0 MATHETPOHA : METOJMYECKHE YKa3aHus K mabopatopHoit padore Ne 33 /
B. I'. Hanunwsuenxo, JI. H. Kayposa ; CII6OI' TU(TY). Kad. obmr. ¢pusukmu. - CII6. :
[6. 1.],2014. - 21 c. (OB)

bonotos, b.b. SIBieHus 211€KTPOMarHUTHOW UHIYKLIIMA U CAMOUHIYKIUH :
METOAMYECKHUEe yKa3zaHus K JabopaTopHoit padote Ne 39 / b. b. bonotos, A. B.
Bbensikos, O. I1. lycrpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxkwu. - CII6. : [6.
n.], 2014. - 23 c. (3b)
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

KepnoBoit, A.W. W3mepeHue JIUHBI CBETOBOM BOJIHBI MPHU  I[OMOIIU

TUQGPAKIIMOHHON PENIeTKH : METOAMYECKHE YKa3aHUs K JlabopaTopHoi padote Ne 54
/ A. U. Kepuoroii, C. B. JIpsiaenko ; CIIOI' TU(TY). Kad. o6m. ¢usuku. - CIIO. :
[6. n.], 2014. - 22 ¢. (Ob)

HccnenoBanne rupockonuueckoro s¢ddexkra @ Meronuveckue ykasaHHA K
naboparopuoit padore / B.I'. Hammnpuenko, C.B. Jlpsiuenko, A.U. KepHoBoid,
1O.P. Pynakos; CITOGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Yubucos, A.I'. dotosnextpuyeckuii 3¢pdext | MeToauueckue yKa3aHus K
naboparopuoit pabore Ne 59 / A.JT. UYubucos, O.II. Iycrpora, B.B.
bnarosemenckuii ; CIIGI TU(TY). Kad. obm. duzuku. — CII6. : [6.1.], 2013. — 17 c.
(3b)

Uubucos, A.I'. Onpeznenenre TOPU30HTATBHOM COCTABISAIONIEH MAarHUTHOTO TOJIS
3eminu : Meroanueckue ykazaHus K jabopatopHoil pabore Ne 31/ A.I'. Yubucos,
JI.H. Kaypoga, O.II. yctpona, B.B. ; CIIOI' TU(TVY). Kad. obur. ¢puzuku. — CIIO. :
[6.1.], 2013. — 18 c. (OB)

Janunpuenko B.I'. HMccrnenoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEW 3JIEKTPOJIM3A :
MeTtoauueckue ykazanus k nabopatopHoi padore Ne 30 /B.I. [lanunbuenko, A.T.
Yubucos ; CIIOI' TU(TY). Kad. obm. duzuku. — CII6. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : Mertoauueckue yka3aHMs K JiabopatopHelM pabotam / B. T.
Hanunsuenko [u ap.] ; CIIBI'TU(TY). Kad. obmr. ¢usuku. - CIIG. : [6. u.],2012. —
64 c. (Ob)

Xotynmnoa, C.B. MW3ydyeHwe 3akOHOB TEIUIOBOTO u3nmydeHus [Tekcr]
Meroandeckue ykazanus K j1adboparopHoit padore Ne 58/ C.B. Xorynmona, B.B.
bnarosemenckuii, B.H. Cko6enes ; CIIGI' TU(TY). Kad. o6m. duzuku. — CII6. :
[6.1.],2012. - 20 c. (Ob)

XorynnoBa, C.B. W3ydeHume »SIEKTPOCTATUYECKHX TOJEH Ha MOJENH
Meroanyeckne ykazaHuss K JaboparopHoil pabore Ne21 /  XotyHioBa
C.B.,bnarosemenckuii B.B., Cko6enes B.H. ; CIIGI TU(TVY). Kad. o0m1. pusuxu. —
CIIb. : [6.1.], 2012. — 15 c. (OBb)

XKepunoson, A.M. MccnenoBaHne ONTHYECKOIO CIEKTpPA IMOTJIOLIEHUS MOJIEKYJIbI
foma: Meronnyeckue ykasaHus K JiaboparopHoi pabore Ne 82/ JKepnosoit
AN, Jpsuenko C.B. ; CIIOI'TU(TY). Kad. obmr. pusuku. — CIIG. : [6.1.], 2012. —
18 c. (Ob)

Beenenne B Qusuyeckuii mpaktukyM. OOpaboTka pe3ylnbTaTOB H3MEpPEHUH :
yuebHoe 1mocoOue A CTyIeHTOB 3a04HO0i (hopmbl oOyuenus / b.b bonotos [u np.];
nmox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 c¢. (Ob)

OnextpudecTBo : COOpPHUK METOIUYECKUX yKa3aHHMH K JJabopaTopHBIM paboram /
CIIGI' TU(TY). Kad. obmr. dusukwu ; mox pen. H.I'. Mocksuna. — CII6.: [6.1.], 2006.
—56c.
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25.

26.

27.

28.

29.

30.

HynaukoBa, T.A. OmnpeneineHue TeMneparypbl HHUTH JaMIlbl HaKaJIuBaHUS
Mertoauyeckue yka3zaHus K jaboparopHoir pabore Ne23/ T.A. JlynuukoBa, B.b.
Ocrames ; CITOGI' TU(TY). Kad. o6m1. ¢usuku. — CII16.: [6.1.], 2011. — 10 c.

HynnukoBa, T.A. M3ydyeHue pe3oHaHca TOKOB M HampsbkeHMM : Meronnueckue
ykazanus K jaboparopuoit pabore Ne 40/ T.A. JlymamkoBa, B.b. Ocramies ;
CIIOI' TU(TY). Kad. o6m. puszuku. — CII6.: [6.1.], 2011. — 11 c.

HynuukoBa, T.A. Wurtepdepenuuns cBera B TOHKMX IuleHKax. llomocel paBHOM
tonuuHbl. Konbiia HetoTona : MeToauveckue ykasanusi K 1abopatopHoit padore /
T.A. JdynauxoBa, B.b. Ocrames ; CIIGI TU(TY). Kad. obm. ¢usuku. — CIIO.:
[6.n.],2011. - 10 c.

HynnukoBa, T.A. V3yueHue wuHTEepdepeHUMH CBeTa NpPU IOMOIIM OUIPU3MBI
Openenst : Meronuyeckue ykazaHus K JaboparopHoit pabore Ne52 / T.A.
Hynaukosa, B.b. Ocrames ; CIIOI' TU(TY). Kad. o6m. ¢usmku. — CII6.: [6.1.],
2011. - 14c.

Uponos, U.E. Dnekrpomaruerusm : OCHOBHBIE 3aKOHBI: ydeOHOE mocobue s
By30B / .E. Upognos. — 5-¢ uzn. — M.: BUHOM. Jlaboparopus 3unanwmii, 2006. — 319
c.

Yepros, A.I'. 3anaunuk no ¢usuke : YuedHoe nmocodbue st BTy30B / A.I'. UepToB,
A.A. BopoObeB. — 8-¢ u3 ., mepepad. u gom. — M. : @usmatiut, 2008. — 640 c.

B) BecnomoraresabHasi iureparypa:

31.

32.

33.

34.

35.

36.

37.

38.

39.

Bonwskenmreitn, B.C. CoopHuk 3amad mno obmiemy Kypcy ¢u3uku: yded. mocooue
st TexH. By30B/ B.C. Bonbkenmreitn — CII6.: Kawmwxkusbrit mup, 2005. — 326¢.

Hetnad, A.A. Kypc ¢usuku : YueGHoe nocobue i BTy30B / A.A. lernad, b.M.
ABopckuid. — 5-e u3m., crep. — M.: Academia, 2005. — 720 c.

WBanos, A.J[. MonekynspHas ¢usuka: Meroauyeckue ykazaHus K 1a00paTOpHBIM
paboram / A.Jl. Banos, B.B. Kammer, B.b. Octames; CII6OI' TU(TY). Kad. o6m.
¢usuku. — CIIO. : [6.1.], 2005. — 49 c.

N3ydyeHnne MarHMUTHOTO TOJNS B ¢eppoMarHeTHKax: MeToAudyecKue yKazaHUs K
naboparopnoii pabore Ne 35 / B.B. Kammer, C.B. Xorynnosa, C.1. CranbHOBa,
B.B. bonotos ; CITOI' TU(TY). Kad. o6m. ¢uzuxu. — CII6. : [6.1.], 2005. — 20 c.

HccnenoBanue pacnpeesieHus IeKTPOHOB Mo ckopocTsM : JlabopaTopHasi paboTta
Ne 17 / B.B. Kammmer, C.B. Xorynmosa, B.B. brnarosemenckuii, B.b. Ocramies ;
CIIGI'TU(TY). Kad. obu1. pusuku. — CIIO.: [6.1.], 2005. — 15 c.

HccnenoBanue MOJNYyNIPOBOAHUKOBOTO JHoja @ MeToAuyeckue YyKazaHus K
naboparoproit padote Ne 25 / T.A. lynuukosa, B.b. Ocrames, FO.A. UBanos, B.B.
Kammer ; CIIOI TU(TY). Kag. o6m. ¢puzuxu. — CII6.: [6.1.], 2005. — 20 c.

Uponos, N.E. Mexanuka : OcHoBHbie 3akonbl / .E. UponoB. — 7-¢ u3a., ctep. — M.
: BUHOM. Jlabopatopus 3Hanui, 2005. — 309 c.

Uponos, U.E. Bomnosslie npoueccs! : OcHoBHbIE 3akonbl / W.E. Uponos. — 2-e usn.,
nom. — M.: BUHOM. Jlaboparopus 3nanuii, 2004. — 263 c.

Uponos, N.E. ®uzuka makpocucreM : OcHoBHbIe 3akoHbl / .E. Mponos. — 2-e u3n.,
non. — M.: BUHOM. Jlaboparopus 3nanuii, 2004. — 207 c.
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40. Uponos, N.E. KBanToBas ¢usuka : OcHoBHubie 3akonbl / U.E. UpomoB. — 2-¢ u3g.,
nomn. — M.: BUHOM. JlaGoparopus 3uanuii, 2004. — 256 c.

41. KanamuukoB, H.I1. OcHoBBI ¢u3ukn ; B 2-X T.: YUEOHHUK IJI1 TEXHUYECKHUX CIICII.
By30B / H.I1. Kamamuukos, M.A. CrioabIpeB. — 2-¢ u3l., nepepad. — M. : JIpoda,
2003 - 2004. T.1.—2003. - 398 ¢. T.2. — 2004. — 431 c.

8. Ilepeyenr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«HTEepHET», HEOOXOAUMBIX /IJISI OCBOCHUSI JUCIHUIIJIMHBI.

yueOHbId TiaH, PIT/] 1 yaeOHO-MeTOoIMYeCKuEe MaTepUaIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DJeKTPOHHBIN YuTaNBHBIH 321 — bubnmoTex» https://technolog.bibliotech.ru/;

«JIanby» https://e.lanbook.com/books/.

9. MeToauyeckne yKazaHus s 00y4aOUIUXCSl 10 OCBOEHHIO JUCIUIJIMHBI.

Bce Buapl 3aHsaTMid 1o aucuumuimHe «®DuU3MKa» TMPOBOJIATCS B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzast yueOnbix 3ansTHii. JJabopaTopHbIe 3aHATHS.
OO6mune TpeOoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYKJIB. Buasl yueOHbix 3anatuil. Jlexuus. OOmme
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunpet yueOHbix 3anstuil. CeMuHapbsl U
npakTHdeckue 3ausatus. O6mue TpeGoBaHus K OpraHU3aluy U IPOBEIACHHUIO.

CTII CIIGI'TU 048-2009. KC YKBJ/. Bunbel yueOnbix 3anstuil. CamocTosiTenbHas
mIaHupyemas padora cryaeHToB. OO0mue TpeOoBaHUs K OpTraHU3aIMH U TPOBEACHUIO.

CTII CIIOI'TH 016-2015. KC YKB/I. ITopsinok nmpoBeAeHus: 32a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yUeHHE NaHHON IUCIMIUIMHBI, Jydllle
BCEr0 OCYIIECTBIISITH HA BECH CEMECTP, IPELycMaTpuBas IPU 3TOM PETYISpPHOE MOBTOPEHUE
IIPONJEHHOIO MaTepuaa.

OcCHOBHBIMU YCJI0BUSAMU HpaBHHBHOﬁ opraHuzaliun y‘-IC6HOl“O nmponecca ajid CTyACHTOB
SABIIACTCA:

IUTAHOBOCTh B OpPraHU3aluu y4eOHOU paboThI;
CEepbE3HOE OTHOUICHUE K U3YyUCHUIO MaTepHaa;
MOCTOSTHHBIH CAMOKOHTPOJIb.

Ha 3ansartus CTYACHT OOJDKCH IMPUXOAUTHL, NUMCA Oarax 3HaHUU U BOIIPOCOB IIO YXKC
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M3Y4YEHHOMY MaTepuaiy.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJOTHH, HCIOJb3YeMbIX NPH OCYILECTBJIECHUHN
00pa3oBaTe/ILHOIO NMPOIeCcca MO IMCUHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHUH.

B yuebHOM mpouecce MO JaHHOW MAMCHMIIMHE NPEIyCMOTPEHO HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

YTEHUE JICKLUI C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUT;

B3aUMOJIEHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IOYTHI.

10.2. IIporpamMmmHoe obecrnevyeHue.

Microsoft Office 2013; Microsoft Windows 10; Autodesk AutoCAD Design Suite
Premium ; Kaspersky Endpoint Security 10; Gaussian 09.d01.
10.3. UndopmManmoHHbIe CIPABOYHbIE CHCTEMBbI.
basbr nanaeix Scopus u Web of Science.

11. MarepunajibHo-TexHu4eckass 0a3a, HeoOxoauMmasi sl OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHHUILINHE.

Kadenpa obmielt ¢pusukm pacmosnaraetT MaTepruaIbHO-TEXHUICCKOW 0a30ii,
oOecrnieunBaroIiel MpoBeIeHUE BCEX BUJIOB 3aHATHI. B pacniopsKeHHH CTy1€HTOB
UMEIOTCS

1. - nBe aynuropuu JUid MPOBEIEHUS CEMMHAPCKUX U JAOOPATOPHBIX 3aHITUN, OCHAILICHHbIE
WHTEPaKTUBHBIMU IOCKAMH;

2. -KOMITBIOTEPHBIA KJ1acc, COCTOSIHA U3 10 KOMITBIOTEPOB ¢ BBIX010M B MIHTEpHET;

3. -o0opynoBaHHas 1abOpaTOPHS IS MPOBEIACHUS (PU3NIECKOTO MPAKTHKyMa

12. OcobeHHOCTH OCBOEHHS AUCHMIIVIMHBI UHBAJIUIAMHU U JIMIAMH ¢ OrPpaHHYCHHBIMHA
BO3MOKHOCTAMMU 3/10POBbSI.

Jns WHBaNMIOB M JIMIl C OTPAaHWUYEHHBIMH BO3MOMKHOCTSIMH y4eOHBIE MpOIIecC
OCYIIECTBIIsIeTCS. B COOTBETCTBUM ¢ [lonoxkeHrneM o0 opraHu3anuu y4eOHOro mporecca s
0o0ydYeHHs WHBAIMOB U JIWI[ C OTPAaHMYEHHBIMU BO3MOXHOCTIMHU 370poBbsi CIIOI TU(TYVY),
YTBEPKICHHBIM pekTopoMm 28.08.2014r
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[Tpunoxenue Ne 1

K paboueii mporpamme
JUCIUTIAHBI

@DoH/1 OLIEHOYHBIX CPEACTB
JJISl IPOBe/AeHH S POMEKYTOUHOM aTTeCTAIMH 10
aucouninge «Puzuka»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

Komnerenuuu
Hnpex dran
DopMyTHPOBKA
c dopmupoBanus

OIIK-5 CIOCOOHOCTH BBISIBJIATH €CTECTBEHHOHAYUYHYIO CYLTHOCTh MIPOMEKYTOUHBIN

po0JIeM, BO3HUKAIOIINX B X0J1€ TPO(HEeCCHOHATTLHOM

NeSTeTbHOCTH, IPUBJIEKATH JIJIS1 UX pelieHus: (PU3nKo-

MaTeMaTUYECKU anmnapar
OIIK-7 yMeHHe 00pabaThIBaTh U MPEACTABIATH JaHHbBIE MIPOMEKYTOUHBIN

IKCIICPUMCHTAJIbHBIX HCCIIeTOBaHUM

2. Tloka3aTein U KPUTEPHHM OLICHHBAHWS KOMIIETEHIHH Ha Pa3jMYHBbIX 3Tamax ux
(hopMupoBaHUs, IKAJA OLlECHUBAHMS.

IToka3zaTenn
OLCHKH Kpurepwmii
pe3ysIbTaToB [Tnanupyemble pe3yabTaThl Komnerenmuu
OCBOCHUS OLICHUBAHWSI
T CLUTUTMHBI
OcBoenue 3HaeT OCHOBHBIE (PU3NYECKHE [IpaBunbHbIE OIIK-5
pazznernos Ne | SIBJICHUS U OCHOBHBIE 3aKOHBI OTBETHI Ha .
OIIK-
MEXaHUKH; TPAHULIbI UX Borpockl  Nel-34
MIPUMEHUMOCTH, MPUMEHEHHE 3aKOHOB | K 3aueTy u Nel-29
B BO)KHEHIIINX MPAKTHYECKUX K 9K3aMeHY

MMPUITOKCHUAX ]

OCHOBHBIC (bI/ISI/I‘IeCKI/Ie BCIIMYHUHBI U
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IToka3arenn

OLICHKH Kpurepunii
pe3yInbpTaToOB [Imanupyembie pe3yIbTaThl Komnereniuu
OCBOEHUS OLICHUBAHMUSI
JUCIUILTAHBI
buznyecKrue KOHCTAHTHI, UX
orpeziesieHue, CMbICII, CIIOCOOBI U
€MHUIIBI X U3MEPEHUS;
Ymeer
3alUChIBAaTh YPABHCHHSI MEXAHHUKH B
cucteme CU;
Baaneer HaBbIKaMu MPUMEHEHUS
OCHOBHBIX METOJIOB (PM3UKO-
MaTeMaTUYeCKOI0 aHalnu3a Jyis
pellIeHrs MEXaHUYECKUX 3a/1a4.
OcBoenue 3naer [IpaBuibHbIE OIIK-5
paznenoB Ne 2 OTBETHI Ha
OCHOBHbIE (PU3UYECKUE SIBJICHUS U OIIK-7

OCHOBHBIC 3aKOHBI
SJICKTPOMArueTu3Ma, rpaHulbl UX
MMPUMCHUMOCTH,

OCHOBHBIE XapaKTEPUCTUKH
AEKTPUYECKOTO U MAarHUTHOTO MOJIA,
UX OIpeJieIeHue, CMBICI, CLIOCOOBI U
€IUHULBI UX U3MEPEHUS,;

HAa3HA4YCHUC W IPHUHIUIIbLI )IGI\/'ICTBI/UI
SJICKTPOU3SMEPUTCIIbHBIX HpI/I60pOB;

YmMmeert:

yKa3aTh, KaKHe 3aKOHbI OMUCHIBAIOT
JTAHHOE AJIEKTPOMArHUTHOE SIBJICHHE
i 3¢ dexr;

HCTOJIKOBBIBATh CMBICI (DU3UYECKUX
BEJIUYMH U ITOHSTHIA,

3aMKChIBaTh YPABHEHUS JISI
¢busznveckux BenuuuH B cucteme CU;

Baageer:

HaBbIKaMHW NPUMCHCHUS OCHOBHBIX

Bompockl Ne35-66
K 3a4eTy

u  Ne30-63 K
3K3aMEHY

b1.5.07




IToka3zarenu
OILICHKH
pe3yJIbTaTOB
OCBOCHHSA
U CITUTUIMHBI

IInanupyemsle pe3ysbTaTsl

Kpurepuit

OLICHUBAaHUA

Komnerenuuun

MCTOO0B q)HBHKO-MaTeMaTI/I‘-IGCKOI‘O
aHajM3a JJid peIICHUs 3a1a4
OJICKTpOMarHe€Tusma.

OcBoenue
pazzaenoB Ne 3

3Haer:

OCHOBHBIC 3aKOHBI BOJIHOBBIX
IMponecCoOB; rpaHUbI UX
MNPUMCHUMOCTH, IPUMCHCHUC 3aKOHOB
B BaXKHEHIIINX IMPAKTUYCCKUX
MMPHUIIOKCHHUAX ; BOJTHOBBIC CBOMCTBaA
QJICKTPOMATrHUTHOI'O U3JIYYCHH,
OCHOBHEIC CBOMCTBA CBETOBBIX BOJIH,

Ha3HauYEHHUe U IMPUHIMIIBI JeHcTBUSA
UHTEPHEPOMETPOB, MOJISIPU3ATOPOB,
TU(GPaKIMOHHON PELIeTKH.

YmMmeer:

OOBSICHUTH OCHOBHbIE HAaOJII01aeMble
HPUPOJHbIE U TEXHOTCHHBIE SBJICHUS
1 2P PEKTHI ¢ TOIUITHIA
byHAaMEHTATBHBIX (PU3MYECKUX
B3aNMOJICHCTBHH;

yKa3aTh, KAKME 3aKOHbI ONUCHIBAIOT
JTAaHHOE SIBJIEHUE WU YPPEKT;

HNCTOJIKOBBIBATH CMBICJI (I)I/I3I/I‘{eCKI/IX
BCIIMYHH U HOHSITPII>'I;

3aMKChIBATh YPaBHEHUS JIJIs
duznueckux BenuyuH B cucteme CU;

Baageer:

HaBbIKaMH IIPUMCHCHUS OCHOBHBIX
MCTOO0B (I)I/IBI/IKO-MaTCMaTI/I‘-IeCKOI‘O
aHaJIn3a JJis1 pCICHUsA
CCTCCTBCHHOHAYYHBIX 3a/1a4.

[IpaBuibHbIE
OTBETHI

BOMPOCHI
101 x sx3aMeny

Ha

No64-

OIIK-5

OIIK-7

OcBoenue

3Haer: 0COOECHHOCTH

TCPMOANHAMHUYICCKOT'O u

IIpaBunbHbIE
OTBETHI

Ha

OIIK-5
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IToka3zarenu
OILICHKH
pe3yJIbTaTOB
OCBOCHHSA
U CITUTUIMHBI

IInanupyemsle pe3ysbTaTsl

Kpurepuit

OLICHUBAaHUA

Komnerenuuun

paznenoB Ne 4

CTaTUCTUYCCKOI0O MCTOJOB HU3YUYCHHA
MaKpOCHUCTEM;

OCHOBHBIE (PH3UUECKHUE SIBICHUS U
OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOU
(GU3UKU ¥ TEPMOJIMHAMMKH; IPAHUIIBI
UX IPUMEHUMOCTH,

OCHOBHBIC (1)H31/I‘~ICCKI/IC BCIINYHUHBI U
q)HSquCKI/IC KOHCTAHTBI, UX
OIIpEACIICHUC, CMBICII, CIIOCOOBI U
CANMHUIBI UX U3MCPCHU,

YMmeert:

VYka3arp, KaKue 3aKOHBI OTIHCHIBAIOT
JTAaHHOE SIBJICHUE WIH YPPEKT;

HCTOJIKOBBIBATh CMBICI (DU3UUECKUX
BEJIUYMH U IIOHSATHIA,

3alUCHIBATh YPABHEHUS JIJIsI
¢usnueckux BenuuuH B cucreme CU;

Baageer:

HaBbIKaMH IIPUMEHEHNS] OCHOBHBIX
METOJI0B (PU3UKO-MATEMAaTUYECKOTO
aHaJIM3a JJIs pelleHus 3a1a4
CTaTHUCTUYECKON (PU3UKU U
TEPMOJNHAMUKHU.

BOIIPOCHl U
102-119
9K3aMeHYy

Ne

K

OIIK-7

OcBoeHue
pazzaenoB Ne 5

3Haer:

KBaHTOBEIE CBOIICTBA
AJIEKTPOMArHUTHOTO U3TyYCHUS;
OCHOBHBIE IKCTICPUMEHTAJIbHBIC
MOATBEPKICHHS] KBAHTOBOM
MEXaHHUKH; OIIMCAHUE COCTOSHUS
MHUKPOYACTHUIIHI C TOMOIIbIO BOJTHOBOM
¢ynkunu; ypasaenue lllpenunrepa;
KBAaHTOBAHUE aTOMOB, MarHUTHEIC
CBOICTBA aTOMOB.

[IpaBunbsHbIE
OTBETHI Ha
Borpocsl Ne 120-
147 x sx3aMeHy

OIIK-5

OIIK-7
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IToka3zarenu
OILICHKH
pe3yJIbTaTOB
OCBOCHHSA
U CITUTUIMHBI

IInanupyemsle pe3ysbTaTsl

Kpurepuit

OLICHUBAaHUA

Komnerenuuun

YMmeert:

00BSCHUTH OCHOBHBIC HAOIIOJTaeMbIe
MPUPOJIHBIC U TEXHOTCHHBIC SIBIICHUS
1 3QPEKTHI ¢ TOZUITHIA
byHIaMeHTaIbHBIX (PU3HUECKUX
B3aUMO/ICHCTBHIA;

yKa3aTh, KAKKE 3aKOHBI OIMCHIBAIOT
JIaHHOE SBJICHUE W P deKT;

HCTOJIKOBBIBATH CMBICJI Ci)I/ISI/I‘-ICCKI/IX
BCJINYHH U HOHHTI/Iﬁ;

3alUCHIBaTh YPABHEHUS IS
¢usnueckux BenuuuH B cucreme CU;

Baajgeer:

HaBBIKaMHU IIPUMEHEHUS] OCHOBHBIX
METO/I0B (PU3UKO-MATEMATHUYECKOTO
aHaJu3a JUIs penieHus 3a1ad
KBAHTOBOM MEXaHWKH M KBAHTOBOMH
ONTHKMU.

OcBoeHue
pasnenoB Ne 6

3naer: CocTaB M XapaKTEPUCTHKHU

ATOMHOTO sA/1pa, SHCPIruro CBA3H,

CHCTEMATHKY 3JIEMEHTAPHBIX YaCTHII;
3aKOHBI COXPAaHEHHS U UX POJIb B
(bu3KKe 3JIeMEHTapHBIX YaCTHI]
(du3nueckue sIBIEHUS 1 OCHOBHBIE
3aKOHBI (PU3UKK aTOMHOTO si/ipa U
AJIEMEHTAPHBIX YaCTHI;

YMmeert:

00BSCHUTH OCHOBHBIE HAOIIOJaeMBIE
MPUPOJIHBIC U TEXHOTCHHBIC SBIICHUS
1 3P PEKTHI ¢ TO3UIUI
byHIaMEHTATBHBIX (PU3HYECKUX
B3aNMMOICHCTBHH;

YKa3aTb, KAKUC 3aKOHbI OITMCBIBAIOT

[IpaBunbpHBIE
OTBETHI HA
Bonpocsl Nel48-
155 k ax3amMeny

OIIK-5

OIIK-7
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IToka3zarenu
OILICHKH
pe3yJIbTaTOB
OCBOCHHSA
U CITUTUIMHBI

IInanupyemsle pe3ysbTaTsl

Kpurepuit

OLICHUBAaHUA

Komnerenuuun

JAHHOE SBJICHHUE WIH YPQEKT;

HCTOJIKOBBIBATh CMBICI (PU3HUECKUX
BEJIUYMH U IIOHSATHI;

3alUCHIBaTh YPABHEHUS IS
¢usnueckux BenuuuH B cucreme CU;

Baajgeer:

HaBbIKaMHU IMPUMCHCHHA OCHOBHBIX
MCTOAOB Q)HSI/IKO-MaTeMaTI/I‘IeCKOFO
aHajin3a JJisd pCICHUusA
C€CTCCTBCHHOHAYYHBIX 3a/1a4.

[kana ouenuBanus cootBercTByeT CTO CIIGI TU(TYVY):
M0 JUCHUIUIMHE TMPOMEXKYTOUHAsl aTTecTalus MpoBOAUTCA B (opMe 3auera, pe3yibTar
OIICHUBAHMSI — «3aUTCHO», «HE 3aUTCHOY;

o JUCHUINIIMHE MPOMCKYTOYHAA aTTCCTalusa MPOBOAWUTCA B (bOPMe OK3aMC€Ha, IIIKaja

OLICHUBAHUA — OaJUIHLHAS.

3. TunoBbIe KOHTPOJIbHBIC 3aJaHUA TJIHA MPOBCIACHUSA l'lpOMe)KyTO"IHOi/i aTTeCTalluM.

Bonpocsl 1151 OlleHKU 3HAHM I, YMEHUI1 U HABBIKOB, CGOPMHUPOBAHHBIX Y CTY/J€HTA MO
komnerennuu: OIIK-5, OIIK-7.

Bonpocsl 1J1s1 npoBeeHNs 3a4eTa

1. Yro Takoe cucrema otcueta? JlaiiTe onpeaereHne nepeMerienus, myTu, pagnyc-BeKTopa,
TPAcKTOPHH.

2. MarepuanbHasi TOYKa JBIDKETCS MPSMOJIHMHEHHO COTJIACHO YPAaBHEHHIO JBM)KCHUS X =

6+2t> (M). OnpeIenTh YCKOPEHNE TOUKH B MOMEHT BpeMeHH T =3 c.

3. JlaiiTe ompeencHe MTHOBEHHON CKOPOCTH, YCKOPEHUS, CPETHEH CKOPOCTH.

4., Kunernueckue yyaBHeHI/Ie JBYX MaT€pHaNbHBIX TOYEK UMEIOT BUI! X1=A1t+B1t2+C1t3 "
Xo=Apt+ Bt +Cot®, tie Ar=1 m/c; Bi=4 m/c%; Ci=—3 m/c®; A=2 m/c; B)=—2 m/c?; Co=5
M/, OnpenenuTb MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHS 3THX TOYEK OYyAyT paBHBI.

5. /[laliTe onpeneneHre HOPMaIbHOIO YCKOPEHUS M TAHT€HIIMAIIBHOTO YCKOPEHUSI.

6. Kamenn OpocaioT moa yriom K ropu3oHTy. Pammyc KpuUBH3HBI TPaeKTOPHUH B TOUKE

HAUBBICILIETO NMOABEMA pPaAUyC KpUBM3HBI R

TOYKCE.

= 10 M. Ompenenure CKOpPOCTb B 3TOM
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

JlaiiTe onpeneneHne yrioBoi CKOPOCTH M YIJI0BOro yckopeHus. Kak cBsi3aHbl TMHEHbBIE
Y YIJIOBbIE KUHEMATUYECKUE BEITMUUHBL.

JluHeiHast CKOPOCTh TOYEK Ha OKPYKHOCTH BpaIlaomerocs: Jucka pasia 3 m/C. Touku,
pacnosoxeHHble Ha paccTosHuu 10cM Ommke K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2
M/C. OnpenenuTe yriioByl CKOPOCTh BpallleHHs! TUCKA.

UYro Takoe nHeprmanbHas cuctema orcuéra? Chopmynupyite 3akoHsl HproToHa.

YroObl ompenenuth KodGOUIMEHT TpeHUus K MexIy AepeBSHHBIMH IOBEPXHOCTSIMHU,
OpYCOK MOJIOXWIM Ha JIOCKY U CTIM MOJHUMATh OJUH KOHEIl JOCKH 0 TeX IOp, IOKa
OPYCOK He Haual Mo Heil CKONB3HTh. JTO IMPOM3OLLIO MPH yriie HAkIoHa gockn 45°.
Omnpenenure xo3ddunueHt TpeHus?

JaiiTe ompenereHne 3aMKHYTOH CHCTeMOW MarepuaibHbIX Touek. Cdopmynupyiite
3aKOH coXpaHeHus umiyibsca. ChopmynupyiTe TeopeMmy 00 U3MEHEHUH UMITYJIbCA.

Ha mony crouT Tenexka B BHJE JIMHHOMN JOCKH, CHAOKEHHOH JISTKUMH Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elIoBeK. Macca yesoBeka 60 ke, macca gocku 20 xe. Maccoin
Koyiec npeHeOpeub. TpeHue BO BTynKax He3HauuTelabHO. C Kakoi CKOpOCTBIO Oyzer
JIBUTATHCS TEJIC)KKA, CCIIM YEIOBEK TMOUIET BAOIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

JlaiiTe ompeneneHue LEHTpa MacC CHUCTEMBI MaTepualbHBIX ToueK. ChopmynupyiTte
TEOpeMy O JIBI)KEHUU IIEHTpa Macc.

Ha mony crouT Tenexka B BHJE JIMHHOMN JOCKH, CHAOKEHHOH JISTKUMH Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4uelioBeK. Macca yenoBeka 60 ke, macca gocku 20 xe. Maccoi
Koiec mpeHeOpeub. TpeHue BO BTylIKax He3HauuTenbHO. Ha Kakoe paccrosiHue
NepeIBUHETCS TeNeXkKKa, €CITH YeJIOBEK MepeiieT Ha APYro KoHel JOCKu?

I[aﬁTe OMnpeaAcICHUEC MOMCHTAa HUMITYJIbCa U MOMCHTaA CHIJIbI OTHOCHUTCIBHO TOYKHU H
OTHOCHUTCIIBHO OCH.

Tonkuii crepkenb JuHOU 50 cm u maccoit 400 2 Bpaiaercs ¢ yrioBbIM YCKOPEHHEM 3
_2 o

¢ BOKPYT OCH, MPOXOIAIIEH UYepe3 CepeIMHY CTEPKHSI MEPIEHIUKYISIPHO K €ro JJINHE.

OrnpenenuTth Bpalaromui MOMEHT.

Uro Takoe MOMEHT MHEpLUU MaTepuaibHON Touku? Kak BeIpakaeTcs MOMEHT UMITyJIbCa
TBEP/OrO TeJla Yepe3 MOMEHT UHEPIUH?

JlnnHa ToHKOrO npsiMoro crepxkHs 60 cum, a macca 100 2. OnpenenuTs MOMEHT UHEPLIUU
CTEpXKHSI OTHOCHUTEIBHO OCH, MEPHEHIUKYISIPHOM K ero JUIMHE U IMpOoXoJslleil depes
TOYKY CTEpXHS, yaJeHHyr0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

3anmuImTe OCHOBHOE YpaBHCHHUEC NHUHAMUKHU BPAMIATCIBHOTO ABWXKCHUA TBCPAOr'O TEJia.
Hanwummre YpaBHCHHEC MOMCHTOB.

Ban maccoit 100 xe u pamuycom 5 cm Bpamancs, aenas 8 o6/c. K munuaapuueckon
MOBEPXHOCTU BaJla MpHXKaId TOPMO3HYI KoJoaKy c cuiod 40 H um uepe3 10 ¢ Ban
ocraHoBuica. OnpenenuTs KodPpPUIUEHT TPEeHusI.

ChopmynupyiiTe 3aK0OH COXpaHEHUS] MOMEHTA UMITYJIbCA.

[Tnardpopma B Buie aucka pagmycoMm | m Bpamiaercs 1Mo WHepHuu, nenas 6o6/mun. Ha
Kpaw 1IaTdhopMbl CTOUT YeJIOBEK, Macca kotoporo paBHa 80 xe. CkoIbKO 00OPOTOB B
MUHYTY Oyner nenath Iuiardopma, €Clid YeJOBeK Iepeiaer B ee IeHTp? MomeHT
uHepiuu miaThopmsel paBeH 120 xe a°. MoMeHT MHEPIIMU YeJIOBEKa PacCUUTHIBATh KaK
JUJIS. MAaTEpPUATBHOM TOYKH.

Haiite onpeneneHue padoThl cHiibl. UTO Takoe CKalIsipHOE MPOU3BEIEHHE 2-X BEKTOPOB?
YTto Takoe MOIHOCTH?
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25.

26.

217.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

Haiitu pabory moabema rpy3a IO HAaKJIOHHOHM IIOCKOCTH, eciaM Macca rpy3a 100xe,
JUTMHA HAKJIOHHOM miockocTy 2 v, yroi Hakiaona 30°, koodpuuuent tpenus 0.1 u rpys
IBIKETCS ¢ yekoperneM 1 w/c?,

Kakue cuiibl Ha3bIBalOTCSI KOHCEPBATUBHBIMU? UTO Takoe MmoTeHuuanbHas sHeprus? s
KaKUX [OJIEH MOYKHO BBECTH 3TO HOHATHE?

Kamens 6pomen Beepx 1o yriaom 60° x nmosepxnoctu 3emnu. Kunerudeckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTCHIMAIbHYIO JHEPruM KaMHS B  HaWBBICHIE TOYKE €ro  TPaeKTOPHHU.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

Uro Takoe kuHernueckas dHeprus? Cdopmymupyiite TteopemMy 00 H3MECHCHHH
KHHETHYeCKOW »Hepruu. IIpu KakuxX YCIOBHSX COXpaHSETCs IOJIHAs MEXaHUYecKas
SHEPTUSI CUCTEMbI?

XoKKeiHas 11aifda CKOJIB3UT 5 M, €I MPU OPOCKE €l COOOIIaT HavYaabHYI0 CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3HT, €CIH €l COOOIINUTh HAYIIbHYIO CKOPOCTh 4 M/c?

ChopmynupyiiTe NOpUHIUMO  OTHOCUTEIbHOCTH [ anunes-OiHInTeiHa. 3anuiuTe
dbopMyiy, BEIPAKAIOLTYI0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.

B naGopaTopHoii cucTemMe oTcueTa Mu-Me30H ¢ MOMEHTA POXKACHUS 0 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopocts mnu-me3oHa paBHa 0,995 c. Onpenenuthb
CcOOCTBEHHOE BpeMS )KU3HH MMH-ME30Ha.

ChopmynupyiiTe NOpUHIUMO  OTHOCUTEIbHOCTH [ anunes-OiHInTeiHa.  3anuiuTe
dbopMyiTy, BEIPAKAIOILITYI0 OTHOCUTEILHOCTh TPOCTPAHCTBEHHBIX HHTEPBAJIOB.

[Tpenmnosnoxum, 4ToO Mbl MOKEM HM3MEPUThH JJIUHY CTEpPKHsS ¢ TOYHOCTBHIO 0,1mxm. [Ipu
KaKOl OTHOCHUTEJIbHOM CKOPOCTH JBYX MHEPIHUAIBHBIX CHCTEM OTCUYETa MOXKHO OBLIO OBl
OOHapyXHUTh PEIATUBUCTCKOE COKpAllleHWEe J[UIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOporo paBHa 1 m?

3anuiute GopMyiy Ui SHEPTUU YaCTUII B PENIITUBUCTCKON MEXaHUKE.

[Tonnas sHeprus Tena Bo3pocia Ha 1 Jx. Ha ckonbko npu 3TOM U3MEHHUTC Macca Tena?
DJIeKTPOMArHeTHu3mM

Jaiite onpezeneHne HaNpsHKEHHOCTH 3JEKTPUYECKOro Mojs. 3anuumre GopMyIbl Juis
HaANPsDKEHHOCTH IOJI TOYEYHOTO 3apsijia.

JIBa OIMHAKOBBIX TOYCUHBIX 3apsaa 1o -2 MkKi vaxoastcs B Toukax (0; 0) u (2; 0)
NpAMOYTrobHOM cucteMbl koopauHaT (X; V), rme X, VYV 3amaHel B MeTpax.
OnpenenuTs MPOEKIMIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1o B Touke (1; 1).

Haiite onpenenenue cuioBoi nuHUHM. ChopMyaupyldTe MPUHLMI CYNEPHO3ULUU IS
AIIEKTPUYECKOTO TOJIS.

Kakoli myTh MmO CHJIOBOM JIMHUU JIO0 MOJHOW OCTAaHOBKH MPOXOJHUT [J-yacThua B
OJHOPOJTHOM TOPMO3AIIEM ToJie ¢ HanpspkeHHoCThI0 2000 kB/M, ecnu HavanbHast
ckopocTh ee 20000 km/c? Macca yacTUIIb 6,4 102 KT, 3apsia 3,2 10 19 K.

Jlaifte ompeneneHne MOTOKa BEKTOpa yepe3 MOBepXHOCThb. Copmynupyiite Teopemy
I'aycca miia Bexropa E.

beckone4Has IIOCKOCTh HECET 3apsijl, PABHOMEPHO PACIPEIECIICHHBIA C IIOBEPXHOCTHOU
miotHoctbro 1 MxKi/m®. Ha HEKOTOPOM PACCTOSHUHU OT IJIOCKOCTH MapalyIeIbHO €i
pacnonoxeH Kpyr paauycoM 10 cm. BblUMCINTh NOTOK BEKTOpA HANPSKEHHOCTH
IEKTPUYECKOTO T0JI YEPE3 ITOT KPYT.

3anumure BbIpaXEeHUE A7 paboThl MO MEPEeMEIIEHHUI0 3apsja B I0Je 4Yepe3 pa3HOCTh
noteHimanoB. Chopmynupyiite Teopemy o HUPKyIsaiuu. CIleICTBUEM KaKoro CBOMCTBA
AIEKTPOCTATUYECKOTO MO SIBJIsSIETCs 3Ta Teopema’?
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43.

44,
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47.

48.

49.

50.
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52.

53.
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60.

ToHKUI CTEepXKEHb COTHYT B NONYKoibLO. CTEpKEeHb 3apsykeH C JIMHEHHOH
toTHOCThIO 100 HKI1/M. Kakyro paboTy Haji0 COBEPIINUTH, YTOOBI IEPEHECTH 3apsif 1
HK1 u3 nenTpa konbia B 06CKOHEUHOCTH?

Jaiite onpeneneHne noTeHIMaNa eKTpuueckoro nois. Jlaite onpeneneHue rpaaueHTa
BEKTOpa. 3amumuTte (GOpMyIy, BBIPAKAIONIYID HAMPSHKEHHOCTh AJIEKTPUIECKOTO TOJIS
yepe3 mnorteHuuan. Kak ompenenuts pa3HOCTh MOTEHIHUANOB, €CIM HM3BECTHO IIOJIE
HanpspKeHHOCTH?

Onpenenure pa3HOCTh MOTeHIUaaoB Mexay toukamu (-1, 0,0) u (1,0,0), ecnu
HAaIpPsDKEHHOCTH JIeKTpudeckoro nois E=2i+4j+3Kk.

YTto Ha3BIBAIOT OJICKTPUYCCKUM JUIIOJIbHBIM MOMECHTOM, CBA3aHHBIM 3apsaa0M, BEKTOPOM
MmoJIsIpu3alu, BEKTOPOM BJICKTPUUCCKOI'O CMeEIIeHHA?

BoraucanTs 251eKTpUUeCcKuit MOMEHT AuMods, eciu ero 3apsia 10 uKo, mieyo 0,5¢cm

Jaiite ompeneneHue BeKkTOpa IUIOTHOCTH Toka. Kak dopmynupyercs 3akon Oma B
mupdepernmansroin  popme? Kak dopmymupyercss 3akoH Jxoymns — Jlenma B
g depeHmanbHoR Gopme?

OnpenenuTh IJIOTHOCTh TOKA B JKEJIE3HOM IPOBOJHHMKE JIMHOW 10M, ecim mpoBOJ
HaxoJUTCA Mo HanpsbkeHueM 6 B. Y nenbHoe conporuBieHue xeneza 98 HOM M.

Haiite ompenenenne JJC. Kakx Qopmynupyercss 0000meHHslii 3akoH OMma B
uHTerpanbHoit popme? Kak hopmynupyercs 3akon Jxxoyns — Jlenna?

Toxk B nenu 6arapeun, IJ1C koropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axumax Oarapen
18 B. Haiimure compoTHBIEHHE BHEIIHEH YacTH LENMU M BHYTPEHHEE CONPOTHBICHUE
Garapeu.

Hamumure Bwipaxenue mist cuinbl Ammepa. Kakyro cury HaswsiBatoT cuiioit Jlopenia?
Hanummure dopmyny nns He€.

3apsiKeHHas YacTHIla IBUYKETCSI B MAarHUTHOM T10JI€ 10 OKPY’KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Yro Takoe MarHUTHBIM MOMEHT BUTKa ¢ TokoM? Hamwmimure BBIPpAXKCHUC JII MOMCHTA
CHIJIBI, HeﬁCTBYIOHJCﬁ Ha BUTOK C TOKOM B MAarHuTHOM II0JIC.

Kakoil Bpamarommii MOMEHT JecTByeT Ha paMKy ¢ TOKOM cwiol | = 2 A mpu
MIOMEIICHUH €€ B OJHOPOJHOEC MarHWTHoOe moiie ¢ uaaykuueir B = 0,2 Tz, ecnu pamka
cogepxut N = 30 BuTKOB miomaaeto S = 10 M, a TUTOCKOCTB paMku obpasyer yrou f =
60° ¢ nuHUAMH 1TOA?

Hanummre ¢opmyny, Bbipaxatonryto 3akoH buo — Capapa — Jlamnaca. IlosicHute
PUCYHKOM CMBICJI COOTBETCTBYIOIIINX BEKTOPOB.

BeckoHeuHO AMMHHBIN MPOBOJ 00pa3zyeT KPyroBoil BUTOK, KacaTelbHBIN K mpoBoay. Ilo
npoBoay uaer Tok cwioi | = 5 A. Haiitu panumyc BUTKa, €Clid HAaNpsSKEHHOCTh
MarHUTHOTO NoJs B 1ieHNpe Butka H = 41 4/m.

ChopmynupyiiTe TeopeMy O HUUPKYIALUUA JUIS CTAMOHAPHOTO MATrHUTHOTO TOJSI B
BaKyyMe.

BbraucanTe LIMPKYIALHAIO BEKTOpa MHIYKLUH BIOJIb KOHTYpa, OXBATBIBAIOLIETO TOKH
11=5 A, I,=7,5 A, Tekymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekyuuii B
IIPOTUBOIOJIOKHOM HaIlpaBJICHUU.
Hanumure 3akoH  3IEKTPOMAarHUTHOM  MHIYKIMKM B MHTErpalbHON  (opme.
Cdhopmynupyiite npasuio Jlenma.

KBanpaTHbIii KOHTYp, CAeidaHHbIA M3 mpoBoga jmHoi | = 0,4 m, momemnieH momnepex
CHUJIOBBIX JIHHI/II>'I B OIIHOPOIIHOG MArHmuTHOC I10JIC. I/IHI[yKI_[I/IH MArimuTHOTO ITOJIAA MCHACTCA
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65.

66.

14.

15.

16.

2
co BpeMeHeM 1o 3akony B = (2 + 0,4 t°) mTxr. Onpenenuth B MOMEHT BpeMeHU t = 2 ¢
MarHUTHBI TIOTOK, MPOHU3BIBAIOMMK KOHTYp, U O C HWHIyKIMU, HaBEACHHYIO B
KOHTYDE.

3anuimuTe 3aKOH JIEKTPOMArHUTHON HHIYKITUU B GOopMyITupoBKe MakcBeia.

WNHIyKIus MarHUTHOTO TOJISE MEXKITy MOJIIOCaMU ABYXIOJIOCHOTO reneparopa B= 0,8 7x.
Portop nmeer N = 100 BuTkoB mromagsio S = 400 cu?. OnpeaenuTs 4acToTy BpAIICHHS
AKOps, eciau MakcuManbHoe 3HadeHue JJC uHayKIuu Eimax = 200 B?

Yro Takoe TOK cMelieHus? 3anuinTe 3aK0H MOJHOr0 TOKa (TeopeMy O HUPKYIISIUN) [
MarHUTHOTO TOJIS B BEIIECTBE C YYETOM TOKa CMELICHUS (ISl HECTAlMOHAPHBIX MOJIeH).

Onpenenure TMJIOTHOCTh TOKA CMEIIEHUS, €CIUM HUHAYKLUUS AJIEKTPUYECKOTO OIS
2
Bo3pacraeT pasHoMepHOo oT 0 10 10 HK/M” 3a 1 muHyTY.

Kakoe sBieHWE Ha3bIBAIOT CaMOMHAYKIHEH? UTO HaA3BIBAIOT HWHIYKTHBHOCTHIO
MPOBOJIHUKA?

Onpenenure CKOPOCTb U3MEHEHHUS TOKA B KaTylIKe ¢ UHAYKTUBHOCTHIO 100MI'H, ecniu B
Helt Bo3HukIa J/1C camounnaykuuu 80 B.

Bomnpocs! 1J1s1 mpoBeaeHHs YK3aMeHa
Pa3zgen 1. Mexanuka.

IIpocTpancTBO ©  BpeMs, CHCTEMBI OTCYETA. OCHOBHBIE  KHHEMAaTUYECKHE
XapaKTEPUCTUKU KPUBOJMHENHOIO JIBUKEHHUS: CKOPOCTh U yckopeHue. HopmanbHOe u
TaHT€HIMAJIBHOE YCKOPEHHUE.

Kunematuka BpamarenbHOTO JBHKEHHUSA: YIJIOBas CKOPOCTh M YIVIOBOE YCKOPEHHE, UX
CBSI3b C JINHEHHOM CKOPOCTBIO U YCKOPEHHEM.

IToHsTHE COCTOSIHUA MEXaHUYECKON CUCTEMBI. 3aKOoHBI HbroTOHA.

3aKoH coxpaHeHus1 uMIynbca. LleHTp nuepuumn.

MOMEHT UMITyJIbCa MATEPUAIIBHON TOUKHA U MOMEHT CUJIbl MEXaHUYECKOU CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXPaHEHUSI MOMEHTA CUIIbl MEXaHUYECKON CUCTEMBI.

Cuta, paboTa u moTeHIaibHas >Heprusi. KoHcepBaTHBHBIC U HEKOHCEPBATUBHBIC CHJIBI.
Pabota u kuHeTHUYECKast SHEPTHSL.

3aKkoH COXpPAaHCHUA IMOJTHOM MEXaHUYCCKOU OHECPIHHU B ITOJIC MOTCHIUUAJIBHBIX CHUJIL.

. CBsI3b M@X]ly CHJION M OTEHIMATIBHOM dHEpruel. ['paJueHT cKaapHOi QyHKIUH.
. YpaBHEHUE BpalleHUs TBEPAOTO Tella BOKPYT 3aKPEIUICHHOW 0CU. MOMEHT MHEPLIUH.
. Moment unepuun. @opmyina Ilrelinepa.

. [IpuHun OTHOCUTEIBHOCTH lNanunes-OiHIuTENHA. ITocTynatsr TEOpUHU

OTHOCHUTCIIBHOCTH.

Cob6biTue. Cunxponuzanus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3ameJlJIeHUE
BpeMeHU. COKpallleHne JUINHBI.

[TpeoOpazoBanus Jlopenna. PensTUBUCTCKUIT MHBAPUAHT-UHTEPBAT MEXKAY COOBITHUSMHU.
Cl0)KeHHE CKOPOCTEN B PEINATHUBUCTCKONM MeXaHUKE. PelNsSTUBUCTCKUI MMIYJIbC. 3aKOH
COXpaHEHHUsI uMIyibca. PenstuBucrckas »sHeprus. CBs3b Maccbl U DHEPrUU.
Kunernueckast sneprus.

3agaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPM30HTAJILHOM HarpaBieHuU. Yepes 2 ¢ KaMeHb yraj Ha
3emiito Ha paccrosHur 40 M OT OCHOBaHUS BbIIKH. ONpenenuTh HAYaIbHYIO U
KOHEUYHYIO CKOPOCTb KaMHsI.
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Kamens OpocaioT mojx yriioMm K TOpH30HTY. Paanyc KpUBU3HBI TPAeKTOPUU B TOUKE
HauBBICLLIETO NoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenennure ckopocTh B 3TOH TOUKE

JluHeiHast CKOPOCTh TOYEK Ha OKPYKHOCTH Bpallalomerocs: qucka papHa 3 m/C. Touku,
pacnosoxeHHble Ha paccTosHuu 10cM Ommke K OCH, UMEIOT JUHEHHYIO CKOPOCTh 2
M/C. OnpenenuTe yriioByl CKOPOCTh BpallleHHs! TUCKA.

UYroObl ompenenuth KodGGUIMEHT TpeHUus K MexIy AepeBSHHBIMH IOBEPXHOCTSIMHU,
OpYyCOK TIOJIOXHIIM Ha OCKY M CTaJIX MOJHUMATh OJMH KOHEI[ JOCKH JIO TeX IOp, MOKa
OpyCOK He Hauaj MO HEH CKOJb3UTh. DTO MPOM3OLUIO MPHU YIie HAKIOHA JTOCKU 45°,
Omnpenenure xo3ddunueHt TpeHus?

Ha mosy cTouT Tenexka B BUAC JJIMHHOW JTOCKH, CHA0OXKCHHOMW JICTKMMH Kojiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elioBeK. Macca desoBeka 60 ke, macca ngocku 20 xe. Maccoiu
Koyiec npeHeOpeub. TpeHue BO BTylKax He3HauuTelabHO. C KakoW CKOPOCThIO Oyer
JIBUTATHCS TEJIC)KKA, CCIIM YEJIOBEK TMOUIET BAOIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

[Tnatdopma B Buae nucka paguycoMm 1 wm Bpamaercs Mo uHepuuu, aenas 6o06/mun. Ha
Kparo IU1aTopMbl CTOUT YEJIOBEK, Macca KOToporo paBHa 80 xe. CKOIbKO 000pOTOB B
MUHYTY Oyner nenath Iuiardopma, €cClid YeNOBeK Iepeiaer B ee IeHTp? MomeHT
uHepumn wiaThopmel paBen 120 k2. MOMEHT MHEepLMH YeIoBeKa PACCUHTHIBATE KaK
JUIS. MATEPUAIBHON TOYKH.

Kamens 6pomen Beepx nox yriaom 60° x mosepxnoctu 3emnu. Kunerudeckas sHeprus
KaMHS B HadyaJbHblA MOMEHT paBHa 20 Joc. Onpeaenutrb KHHETHYECKYHO U
NOTEHUUAIbHYI0 JHEpPruM KaMHS B  HauBBICHIEM TOYKE €ro TPaeKTOPHUHU.
ConpoTuBieHHEM BO3IyXa MpeHeOpeyb.

XoKKelHas 1maiiba CKOJIb3UT 5 M, ecli mpu Opocke el coo0IalT HayaabHYI CKOPOCTb
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYalIbHYIO0 CKOPOCTh 4 M/c?

Tonkuii crepxxkenp quHONU 50 cm u maccoit 400 2 Bpaiaercs ¢ yrioBbIM YCKOPEHHEM 3
-2 o

¢ © BOKPYT OCH, IPOXOJIAIICH Yepe3 CeperHy CTepKHS MEePIEHAUKYISIPHO K ero JUHE.

Onpenenuth BpalarOIui MOMEHT.

Haiitu paboty moabeMa rpys3a Mo HAaKJIOHHOW IUIOCKOCTH, eciu Macca rpysa 100k,
JUIMHA HAKJIOHHOW IUIOCKOCTH 2 M, YroJl HakJIOHa 30°, ko3 duuuent Tpenus 0.1 u rpy3
JIBYDKETCS ¢ yeKopeHueM 1 m/c2.

Ban maccoii 100 xe u paguycoMm 5 cm Bpamaics, aenas 8 oo/c. K munmHapudeckoit
MIOBEPXHOCTU Baja MPHXKAIM TOPMO3HYHO Kosoaky ¢ cuiod 40 H wm uepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb K03(pPUINEHT TpeHus.

Kunerndeckass 5Heprus BpallaloIIErocs TBEPAOro Tena. J[IMHA TOHKOro MNpsMOro
crepxkHs 60 cu, a macca 100 2. OnpenenuTs MOMEHT UHEPLMH CTEPKHS OTHOCUTEIBHO
OCH, NEPIEHANKYIISIPHOM K €r0 JAJIMHE U NPOXOAIIEH Yepe3 TOUKY CTEPKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

[Ipeanonoxum, 94T0 Mbl MOXKEM H3MEPHUTh JUIMHY CTEPKHs ¢ TOYHOCTBIO 0,1Mkm. [Ipum
KaKOl OTHOCHUTEJIBHOM CKOPOCTH JBYX WHEPILHUAIBHBIX CUCTEM OTCUETa MOXHO OBLIO OBI
OOHapyXHUTh PEIATUBUCTCKOE COKpallleHWe J[UIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOpOro paBHa | m?

B naboparopHoii cucteme oTcuera Mu-Me30H C MOMEHTA POXKACHUS 1O MOMEHTa pacnajaa
nposieren paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs JKU3HU NU-Me30Ha. [lomHas sHeprus tena Bo3pocna Ha 1 Jx. Kak
IIPYU STOM U3MEHMTCS Macca Tesa?
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Pa3zgen 2 .JjiekTpoMarHeTusmM.

Onektpuueckuil 3apsa. BzaumoneiictBue 3apsanoB. 3akoH Kynona. 3akoH coxpaHeHus
AIIEKTPUYECKOTO 3aps/a.

OnekTpuueckoe nosie. Hanpssk€HHOCTh AJIeKTpUYecKoro mojisi ¥ noteHuuan. [IpuHnun
CYTNEPHO3UINH MOJEH.

PaGoTta cui snekTpocTaTHUECKOro IOJIi HpU mepeMmelneHuu 3apsana. Lupkymsauus
BEKTOpa HAIPSHKEHHOCTH  DJIEKTPOCTAaTUYECKOro 1noiid. [loTeHnumanbHbBIM  XapakTep
JNEKTPOCTATHYECKOTO MOJIS.

[ToTox BekTOpa HANPHKEHHOCTU JIEKTpocTaThdyeckoro mois. Teopema I'aycca i
JJIEKTPOCTATUYECKOTO MO B BAKYYME.

[Mpumenenre TeopeMbl laycca K pacyéry OJIEKTPUYECKUX TMOJeH 3apsHKEHHBIX
TUIOCKOCTH, IWIMH/Ipa, cepsl, mapa.

[TpOBOHUKY B 3JIEKTPpUIECKOM rosie. [Tojie BHYTpH ¥ y HOBEPXHOCTH MPOBOTHHKA.
3H€pFI/I$[ CUCTCMbl HCIIOABWI)XKHBIX 3aps10B. 9HepFI/I$[ 3apsKCHHOI'O0 IPOBOAHHMKA M
KOHJCHCATOpa. DHeprust W O00BbEMHAs IUIOTHOCTh SHEPTUHM  SJIEKTPUYECKOTO  IOJIS.
DHeprus NoJSIPU30BaHHOTO JAUAJICKTPUKA.

Onektpuueckuid Tok. Cumia Toka. [IIOTHOCTH TOKa. YCIOBHS —CYIICCTBOBAHHS
MOCTOSTHHOTO TOKA.

O6o06mEnnblii 3akoH Oma B wuHTerpaspHOW Qopme. Pa3sHOCTH mOTEHIHMAIOB,
Hanpsokenue, JJ1C. 3akon Jxoyns — Jlenma.

MarsuTHoOe moie. I/IH,HYKI_II/IH MarHMTHOTO MOoJIs. 3aKOH AMnepa.

3akon buo — CaBapa — Jlammaca u ero mpuUMEHEHHE K PAcy€Ty MAarHUTHOTO TOJIS
MIPSAMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

MarauTHo€e 1oJjie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

BuxpeBoli xapakTep MarHMTHOTO TMOJs. 3aKOH IMOJHOTO ToKa (IUPKYISIIUS BEKTOpPA
MarHUTHOW MHIYKIIHH).

JleiicTBe MarHUTHOrO moyisi Ha JBWKymuiics 3apsan. Cuna Jlopenua. JIBukeHue
3apsKEHHBIX YaCTHLl B MATHUTHOM IT0JIE.

MarnuTHslii notok. Teopema ["aycca y11 MAarHUTHOTO MOJIS.

SIBieHune >NMEKTPOMArHUTHOW HHIYKIUU. 3akoH Dapazes (3aKOH SIEKTPOMArHUTHON
uHAayKun). 3akoH Jlenma. SIBmenuwe camoumHmykum#. WHIYKTUBHOCTh. 3aKoH
CaMOUHIYKIUU.

DHeprusi CUCTEMbI TPOBOJHUKOB ¢ TOKOM. OOBEMHAS TIJIOTHOCTh YHEPTUU MArHUTHOTO
OJISL.

3aKOH MOJHOTO TOKa JJII MarHUTHOTO MMOJsA B BemiecTBe. HanmpskEHHOCTh MarHUTHOTO
OJISL.

VYpaBHenust MakcBesia AJist 3JIEKTPOMarHuTHOTO 1MoJjist. TOK cMeneHus.

3anaum k paszgeny 2

JIBa OIMHAKOBBIX TOYCUHBIX 3apsaa 1o -2 MkKi mHaxomstcs B Toukax (0; 0) u (2; 0)
NIpSAMOYTroJIbHOM cucteMbl koopauHaT (X; V), rme X, VY 3amaHel B MeTpax.
Onpenenuts NPOEKIHUIO Ha OCh 0X BEKTOPA HANIPS)KEHHOCTH 1MoJist B Touke (1; 1).

Kakoil nmyTh 1Mo CUI0OBOM JUHUM OO TOJHOW OCTAHOBKHM MPOXOJUT aA-4acTHUIA B

OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HanpspkeHHOCThI0 2000 kB/M, ecnin HavanbHast
1027 .1n -19

ckopocTb ee 20000 km/c? Macca yacTUIbI 6,4 10 KT, 3apsa 3,2° 10 7 Ko
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CBs3p MEXIy HaNpsHKEHHOCTBIO TONI W TMOTeHnuaioM. [paduueckoe m3o0pakeHUe
AJICKTPUYECKOTO TIOJIsI C TIOMOUIBIO CHJIOBBIX JIMHUA H  SKBUIIOTEHIIMATBHBIX
noBepxHocren. Onpenenure pasHOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CIIM HANPSDKEHHOCTD dJIEKTpHuecKkoro moist E=2i+4j+3K.

ToHKUI CTEepXEeHb COTHYT B NOAYKOdbLO. CTEepKEeHb 3apsyKeH C JIMHEHHOU
mwioTHOCThIO 100 HKI1/M. Kakyro paboTy Hajio COBEPIIUTH, YTOOBI IEPEHECTH 3apsif 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

BeruucauTs 351eKTpruuecKuil MOMEHT aumods, eciiu ero 3apsa 10 uKo, minedo 0,5¢cMm.

beckoHeuHas MI0CKOCTh HECET 3apsiJl, PABHOMEPHO paclpeAeseHHbIH ¢ MOBEPXHOCTHOM
miotHocTbi0 1 MKKi/M®. Ha HEKOTOpOM pAacCTOSHHH OT ILIOCKOCTH MApallIeIbHO il
pacrioioxeH Kkpyr paauycoM 10 cMm. BblYMCIUTH MOTOK BEKTOpa HAMNPSKEHHOCTU
AIEKTPUUYECKOTO MO Yepe3 3TOT KPYT.

Ha otpe3ke TOHKOro npsiMoro npoBOJIHUKA PAaBHOMEPHO PACIpEIENIeH 3aps]l C TMHEHHON
mrorrocteio 7 = 107 Ki/cy. BBIMHCTATE MOTEHIMAN, CO3/aBACMblii STHM 3apsioM B
TOUYKE, PACIIOJIOKEHHOM Ha OCH IPOBOJHMKA M YyAAJEHHOW OT OJmkKailllero KoHIa
OTpe3Ka Ha PacCTOsHUE, PaBHOE JUIMHE 3TOT0 OTPE3Ka.

Ornpenenuth TJIOTHOCTh TOKA B JKEJIE3HOM IMPOBOJHMUKE JUMHOW 10M, eciu mpoBOJ
HaXOJUTCs 1o HanpsbkeHueM 6 B. Y nenbHoe conpoTuBieHue xene3a 98 HOM M.

Tok B nenu 6arapen, 3JC xotopoii 30 B, paBen 3 A. Hanpskenue Ha 3akuMax 6arapeu
18 B. Haiigute conmpoTHBIIEHHE BHEIIHEH YacTH IEMU U BHYTPEHHEE CONPOTHBIICHUE
Oarapeu.

[MpoBoanuk mmuuon | = 20 cm ¢ Maccoit m = 2 2, NOJABEUICHHBIA TOPU30HTAIBHO Ha
TOHKUX IPOBOJIOYKAX, HAXOJUTCS B OAHOPOJHOM MAarHUTHOM IOJI€, CUJIOBbIE JIMHUHU
KOTOpPOr'0 HAalpaBJ€Hbl BEPTUKAIBHO BBepX. [Ipy MpOX0XkIEHHU MO NMPOBOJHUKY TOKA
cuwiot | = 0,3 A oH OTKJIOHWJICS TakK, 4TO IMPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEpTUKAIBIO. HailTh MHAYKIIMIO MarHUTHOTO TOJIA.

beckoHeyHO NIMHHBIM MpoOBOJ 00pa3yeT KpyroBoi BUTOK, KacaTelbHbIH K mpoBoay. I1o

npoBoay uaer Tok cuio | = 5 4. Haiitu panumyc BUTKa, €cClid HAaNpsSKEHHOCTh
MarHMTHOTO oJs B ieHNpe Butka H = 41 A/m.

Kakoii Bpamarommii MOMEHT JEeHCTByeT Ha paMKy C TOKOM cwiod | = 2 A mpwu
MOMEIIEHUH €€ B OJIHOPOJIHOE€ MarHuTHoe mnoisie ¢ uuaykuueit B = 0,2 Tz, ecnu pamka
conepxut N = 30 ButkoB miomansio S = 10 ¢u?, a mWI0CKOCTB pamMkni oGpasyer yron 3 =
60° ¢ muHuAMH 1T0JIA?

BBIMHACINTE MHUPKYIAIAIO BEKTOpPa HMHIYKIIUH BJIOJb KOHTYpa, OXBATHIBAIOMIETO TOKH
11=5 A, I,=7,5 A, Texkyumue B OJHOM HampaBieHud, U TOK I3=10 A, Texymwuii B
MIPOTUBOIMOJIOKHOM HaIPABIICHUH.

3apspKeHHast YaCTULA IBUXKETCS B MAarHUTHOM T10JI€ TTO OKPY>KHOCTHU CO CKOPOCThio U = 1
Mwm/c. Unnykuus marautHoro noist B = 0,3 7, panuyc okpyxnoctu R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHeruueckas sHeprus W= 12 xaB.

3apspKeHHast YaCTULA IBUXKETCS B MAarHUTHOM T10JI€ TTO OKPY>KHOCTHU CO CKOPOCThiO U = 1
Mwm/c. Unpykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cm. Haiitu
3aps] YacTHLbl, eclii ee KuHeruueckast sHeprus W= 12 xaB.

Pasznea 3. Kosie0anus v Bos1HbI. BostTHOBasi onTuka.

N eanbHblii rapMOHUYECKUN OCLIWILIATOP. Y PaBHEHHUE UJI€ATIbHOTO OCLWIIIATOPA U €ro
pemieHre. AMIUTMTYa, 9acToTa U ¢asza konebanus. KoMmrekcHas ¢popma npeacTaBicHUs
rapMOHUYECKUX KOJIeOaHMA.

BekropHoe onucanue cioxeHus KojieOaHuH.
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[Tpumeps! Koae0aTeNbHBIX IBMKECHUHN pa3IMyHON (PU3NUECKON TPUPOIHI.

DHeprus KojaeoaHui

CBoOoHbIE 3aTyXaromue KojaeOaHus OCIMIUIATOpA ¢ TOTEPSIMU. BrIHYKIeHHbIE
KoJie0aHusl.

Bonnbl. O6pa3oBanue u pacmpocTpaHeHue BOJH. [IponosbHbIE M MONEPEYHBIC BOJIHBI.
@pOHT BOJIHBI, BOJIHOBas NMOBEPXHOCTh. J[JIMHA BOJHBI U CKOPOCTb PACHpPOCTPAHEHUS
BOJIH.

VYpaBHeHUS IIOCKOH U cheprueckoi Oerymux BoJiH. BoaHoBoe uncio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pacHpOCTPAHEHHUS 3JIEKTPOMArHUTHBIX
BOJIH. M31y4eHune 31eKTPOMAarHUTHBIX BOJIH.

DHeprust MEKTPOMArHUTHBIX BOJH. OOBEMHAS TUIOTHOCTh SHEPTUU JICKTPOMArHUTHOTO
nois. Bekrop YMoBa — [loliHTHHTA.

DJEeKTpOMarHUTHAsi TMPHPOJA CBETOBBIX BOJH. I[IpMOMMKEHUS TeOMETPUYECKOH,
BOJIHOBOU U KBAaHTOBOM OITHKH.

WuTepdepeHiius cBETOBBIX BOJH. YCIOBMS AJIsi HAOJIOAEHUS U CIOCOOBI pealn3aluu
(meron FOura, 6unpuszma @penens) OnTuyeckas pa3HOCTh X0/a. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeHimn. MHTepdepeHnns B TOHKUX TUuieHKax. [1omocsl paBHOM
TONIMHBI U TOJOCH paBHOro HakiioHa. [Ipumenenue unTepdepenmuu. Judpaxius
cgerta. [lpunmun [oiirenca-Openens. Judppakuns @penens u Opaynrodepa?

Meton 30 Openens. [dudpakuus OpeHens Ha KpYyrJioM OTBEPCTUU U JIHCKE.
Judpaxknuonnas pemierka. [Ipumenenue ee B kaudectBe crekrpomerpa. Jucnepcust u
pazpematomas cuina. [louarue o romorpaduu.

[Tonsipu3anus cBeToBbIX BOJH. Bunbl nomspusauuu. Crenens nosispuzanuu. CrocoObl
NoJTyueHus nosspusanuu ceera. [lonspusanus npu orpaxkeHnu. 3akoH bprocrepa.
JBoriHoe nydenpenomienue. [lonspuzanus ceeTa npyu IBOWHOM JIy4ENPETOMICHUN
[Tonsspuzanmonssie npusMsl. [lonsiponnst. 3akon Mamroca.

Pacnipoctpanenne cBera B BemlectBe. HopmanbHas U aHOMajibHas JUCIIEPCUS.
ONEKTPOHHAs TEOPUS IUCIIEPCHH.

[Tormomenne cBeta B BemecTBe. 3akoH byrepa-JlambGepra-bepa. Ocobennoctu
MIOTJIOUIEHMS B Pa3pEXKEHHBIX ra3axX U CIUIOIIHBIX Cpelax.

Paccesnue cBera BenjectBoM. PaneeBckoe paccesane. MoseKysipHOE paccessHHE.

3apaum k pasaeiay 3

Touka coBepiaeT rapMOHUYECKHE KOJeOaHus, ypaBHEHHE KOTOPhIX UMEET BU X = A4 Sin
ot, tae A=5 cm, ©=2 ¢ .Haiiti MOMeHT BpeMeHH (Ommkailiuii Kk Havaiay oTcyera), B
KOTOpBIii OTeHIMaNbHas SHeprus Toukn /7 =10 * Ik, a Bospacraromas cuna F=+5:10"
*H. Onpenenuts Taxke a3y konedaHU B ’TOT MOMEHT BPEMEHH.

Touka coBepiiaeT rapMoHUYecKHe Kojiebanus. B HeKOTOphIii MOMEHT BpeMeH!
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
UKJIMYECKYIO YaCcTOTy U Mepuo] KojebaHuii, (azy konebaHuii B paccMaTprUBaeMblii
MOMEHT BPEMEHHU U aMIUTHTYTy KOJICOaHHIA.

JlBa TapMOHHMUYECKMX KoOJieOaHUs, HANpaBIEHHBIX IO OJHOM NPAMOM, MMEIOIIHUX

OJIMHAKOBBIC aMIUTUTY/ABl W TEPUOJbI, CKJIAABIBAIOTCS B OJHO KoyieOaHHE TOH ke
ammuTyabl. Haiiti pasHocTh (a3 ckiiaapIBaeMbIX KOJICOaHUH.

OmnpenenuTs CKOPOCTh PacIpOCTPaHEHHs BOJH B YHNPYroW cpeae, eciau pa3sHocTh a3z
KoNeOaHuii JBYX TOYEK Cpebl, OTCTOAMMX ApPyr oT apyra Ha 10 cm, pasna 60° u
gacToTa Kojiebanwmii 25 1'y.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEILHBIX IBKCHUN MaTepHaIbHON TOUKH:

T1=T2=8 c, A1=A2=5 cm. Paznocts (a3 mexxay aTumu Konedbanusmu nu/4. Hauansnas
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87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

(a3a 0AHOro U3 HUX paBHA HYJIIO. 3alMIIUTE YPAaBHEHUE PE3YJIbTUPYIOIIEr0 KOJIeOaHusl.
ITocTpoiiTe BEKTOPHYIO JUArpaMMy CIIOKEHHS.

JlaHbl XapakTepUCTUKH JIBYX KOJ€OaTEIbHbBIX IBIKEHUN MaTepralbHOM TOUKHU:

T1=T2=8 c, A1=A2=5 cm. Paznocts a3z mexxay aTumu Konedbanusmu nu/4. Havanpnas
¢aza ogHOTO U3 HUX paBHA HYJIO. 3aNHIIUTE YPaBHEHUE PE3YJIbTUPYIOIIET0 KOJeOaHusl.
[TocTpoiiTe BEKTOPHYIO AUarpamMmy CJIOXKCHHUSL.

Haiitu cMmemieHne OT IOJNIOKEHMsST DPABHOBECUSA TOYKH, OTCTOSIIEH OT MCTOYHHKA

KoJieOaHUl Ha paccTOsSHUM (= A 12, mis momenta t=T/6. AmiumuTyna KosneOaHUs
A=0.05 m.

ITnockas 3neKTpOMarHuTHas BOJIHA PACIIPOCTPAHSIETCA B BaKyyMe. AMILIUTYJa
HAIPSDKEHHOCTH AJIEKTPUIECKOTro 1ouist BoJHbI Ey = 50 mB/m. Haiitu ammutyny
HANPSKEHHOCTH MarHUTHOT'O TOJIS.

B oanoponHoit wu3oTpomHON cpeae ¢ £ = 3 w u =1 pacupocTpaHSETCs IUIOCKas
3JIEKTPOMAarHUTHAs BOJIHA. AMILIUTY/1a HANIPSY)KEHHOCTHU AJIEKTPUUECKOrO MOJIsl BOJIHBI £,
= 10 B/m. HaiiTi aMmiuTyy HanpspkKeHHOCTH MAarHMUTHOTO TOJst U ()a30BYHO CKOPOCTh
BOJIHBI

B omeite MOnra Ha mytm opHOro w3 HHTEp(EpUPYIONIMX JIydyed MOMeIIanach
NEPHEHANKYIISIPHO 3TOMY JIy4y TOHKasl CTEKJIIHHAs IJIACTUHKA C TIOKA3aTeleM TOMJICHUS
n = 1,5, BcieacTBUE 4YEro LEHTpasbHAs CBETJas I0JI0Ca CMELalach B IOJIOXKEHHE,
NepBOHAYAILHO 3aHMMAaeMO€ MATOM CBETJION MOJ0COM (He cuMTas IeHTpanbHo#). JnmuHa
BOJIHBI najiaroniero ceeta A = 0,5 mxm. Onpenenauts TOMMUHY d TUTACTHHKH.

Ha Toncryio cTexisiHHYIO IUTACTUHKY HaHECEH TOHKUN CIIOM MpO3payHOro BEIIECTBA C
nokasareneMm npenomieHus n = 1.3. I[lnactuHka ocBelleHa NapauIEIbHBIM ITyYKOM
MOHOXPOMATHYECKOTO CBeTa C JUIMHON BONHBI A = 640 mu, majamuM Ha TUTACTUHKY
HOpManbHO. Kakylo MHHHMAIBHYIO TOMIUHY Omin TODKEH HMETh CIIOH, 4YTOOBI
OTpaXeHHbIN MYYOK UMEJ HAMMEHBIIYIO SIPKOCTh?

Hlupuna wuHTEpPEepeHIMOHHON monockl. Ha MbUIbHYIO IIEHKY C IOKa3aTeleM
npenomiieHuss n = 1.3, HaXoAsIIylOCs B BO3/AyX€, MajaeT HOPMAJIbHO IYyYOK Jydel
Oemnoro cBera. Ilpu Kakoil HauMeHbIIeH TOMIIMHE Omin TUICHKA OTPaKEHHBIA CBET C
mmHON BOoMHBI A = 0,55 mrm oOkaxkeTcs MakCHMalbHO YCHJICHHBIM B PE3yJIbTaTe
uHTepPepeHun?

Ha nmmadparmy c kpyriasim orBepctHeM aumamerpoM d = 4 mum magaer HOPMAaJbHO
napauIeNbHBIA MTyYOK JIydeli MOHOXPOMATHUYECKOTO CBETa C JITMHOW BONHBI A=0,5mKMm.
Touka HaONIONEHMS HAXOIMTCS HA OCH OTBEpCTHS Ha pacctosHuu b = 1 m oT Hero.
Ckonbko 30H Kk @penens ykinaapiBaeTcs B oTBepcTuu? TemMHOe WM CBeTjee MSTHO
HOJYYUTCS B LIEHTPe AUDPAKIIMOHHON KapTUHBI, €CIM B MecTe HAaOJI0/ICHUH OMECTHTh
3KkpaH?

Ha nudpaxkuuoHHyio penieTky najgaeT HOpMaJbHO MOHOXPOMATHUECKUH CBET C JUTMHOM
BOJHBI A = 410 #m. Yron A@ Mexay HalpaBlIeHUSIMA Ha MAaKCUMYMBI TIEPBOTO M BTOPOTO
nopsiakoB paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA €AUHUIY JIJIMHBI
TU(PPAaKIMOHHOM PEIIeTKH.

Ha nudpakumronnyto pemierky, conepxairyto # = 400 mrpuxos Ha 1 ymm, nagaet

HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JMHON BOHBI A = 0,6 mxm. Halitn obmiee
guciao N mudpakiimoHHBIX MAaKCUMYMOB, KOTOPBIE JaeT 3Ta pereTka. OnpeaenauTb yroi
@ nudpakiuy, COOTBETCTBYIONIUI MOCIEIHEMY MAKCHMYMY.

Kakoit HanmenbIneit pazpemaronieii cuinoit R nomkna obnaaare audpaxipoHHast
pelieTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLIIO pa3pelinuTh ABE CIIEKTPaTbHBIC JIMHUN
KaJis ¢ [ItnHaMy BOJIH A1 = 578 um u Ap = 580 num? Kakoe manmensiree unciao N
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HITPUXOB JOJDKHA UMETh 3Ta PEIIETKa, YTOOB! pa3pelieHue ObljI0 BO3MOXKHO B CIIEKTPE
BTOPOTO Mopsiaka?

98. Crenens nmosnsipuzanuu P 4aCTUYHO MOJIIPU30BaHHOTO cBeTa cocraniser 0,75.
OnpenenuTs OTHOIIEHHE MAaKCUMAbHOW MHTEHCUBHOCTH |max CBETA, POITYCKAEMOTO
aHaJIN3aTOPOM, K MUHUMAIBHOM |pix.

99. Yron o Mexay MI0OCKOCTSIMU IIPOIYCKaHUs MOJIIpr3aTopoB paBeH 50°. EcrecTBeHHBIH
CBET, IIPOXO/Is Yepe3 TaKylo CUCTEMY, ocsabisiercs B n = 8 pas. [Ipenebperas norepeit
CBETa MPH OTPAKCHUU, ONIPEICTUTh KO PHULMEHT K morioneHus cBera B HOISIPOUIax.

100. VYron bprocrepa gz pu naieHUM CBeTa U3 BO3yXa HAa KPUCTAJIJI KAMEHHOW COJIH
paBeH 57°. OnpenennuTs CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

101. KoadduuueHT mornomeHuss HEKOTOPOTO BEIIECTBA I MOHOXPOMATUYECKOTO
cBeTa OnpeeNeHHo THHb Bomubl o = 0,1 ey ', OnpeaenuTs TOTIKHY X BELIeCTRa,
KOTOpasi HeoOxoauMa st ocinadieHus ceera B K =2 pasa. [lotepu Ha oTpaxkeHHe CBeTa
HE YYUTHIBATb.

Pa3nen 4 .TepmoanHaMuka u MoJieKyJIsipHas Gpu3nka

102. N3oxopuueckuii, ”300apuueCcKuii, N30TEPMUUYECKUH, alnadaTUUECKU TPOLECCHI
B HJealbHBIX ra3ax. [[peoOpa3oBanue TEIIOTH B MEXAaHHUYECKYIO paboTy.

103. BuyTpeHnHsis sHeprus tenia. BHyTpeHHss1 SHEepTUsl U1€ajJbHOTO rasa.
TennoemkocTts. TemnoeMkocTs TBEpABIX TeN. 3akoH Jtononra u [tu.

104. OOparuMble U HeoOpaTuMmble mpouecchl. IlepBoe Havano TepMOAMHAMUKU.
TemmoeMkocTh. YpaBHeHue Maiiepa.
105. TepmoauHaMuyeckoe  paBHOBecMe M Temmeparypa. HyneBoe — Hauano

TEPMOJMHAMUKHU. DMIHMpUYecKas TeMieparypHas mkaita. KBasucrarnueckue nporeccol.
YpaBHEHHE COCTOSHUS B TEPMOJUHAMUKE.

106. OGpatumbie U HeOOpaTUMbIe Tporiecchl. BTopoe Hawamo TepmoauHaMuku. [{uki
KapHo. OHTponus.

107. JaBnenue raza ¢ touku 3peHuss MKT. CBsi3p TEII0EMKOCTH € YMCIIOM CTENeHel
cBOOO/IbI MOJIEKYJI ra3a.

108. Makpo- u  MuKpococTosiHUsS.  CTaTUCTUYECKHMM BE€C W BEPOSATHOCTh
MakpococTOssHUA. Pa30Bo€ MPOCTPAHCTBO.

109. Pacnipenenennie MakcBenna MOJIEKYST ueadbHOTO Ta3a. Hamboniee BeposTHas,

CpedHssl U CpeIHEKBAaJIpaTU4YHAas CKOPOCTU. OKCHEpUMEHTaIbHOE OOOCHOBaHHE
pacnpenenenus Makcsennia.

110. Pacnpenenenne bonbimana u 6apomerpuueckast popmyna.

111. Ywuciio CTONIKHOBEHUN M JIJTMHA CBOOOJHOTO MpoOera MOJIEKYN HACAIbHOTO rasa.
OMnupudeckue ypaBHeHHs mnepeHoca: Puxa, dypre u HpioTona. Penmakcanus k
COCTOSIHUIO paBHOBecHs. CpeHee YHCI0 CTOIKHOBEHUH

3anauu k pasnenay 4

112. Omun tpamm rtemust Obur Harper Ha 100°C mpw MOCTOSSHHOM  J1aBJICHHH.
OnpenenuTh KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3zy, paldoTy pacuIMpeHus u
IpUpalieHne BHyTPEHHEH SHepIruH rasa.

113. VYTaeKucelii ra3 pacuMpseTcs Ipy MOCTOSHHOM jaaBieHud. OrnpenenuTts paboTy
pacIIMpeHusi, €CIIU Ta3y MepeiaHo 4,2:10% /oic TerioTl.
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114. I'a3, 3aHuMaBmii 06seM 11 1 mox gasnernem 10° [1a Gbu M300apUYECKU HATPET
ot 20°C 10 100°C. Ompenenuts paboOTy pacIupeHUsI.

115. B 6amione emkocThio 24 1 HaxoauTcs Bogopon npu temmeparype 15°C. Tlocre
TOTO KaK 4acTh BOZOPO/A M3PACXOLOBAIIM, JABICHHE B GalUIoHe MOHH3MIOCH Ha 4-10°7a.
Kakoe koiamuecTBO BOJOpoa ObLIO H3PacX0A0BaHO?

116. Haiitn m3MeHeHue 3HTPONUU TPH H300apUYECKOM paclIupeHuu 4 e a3ora OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMIepaTtypy rasa, €clid CpegHsisi KHUHETHYecKas SHeprus
IOCTYNATEIBHOTO ABIKEHHs ero Mosekyin 1,610 [,

118. Kakast 1onst MoJieKyn Kucinopoa o0aa1aeT CKOPOCTIMH, JISKAIIUMU B HHTEpBaje
ot 910 10 911 m/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTrp mokasbiBaeT 675 mm pm.cm. Ha kakoil BeIcOTE

JETUT BEPTOJIET, €CIM Ha B3JIETHOW IUIomagke OapomeTp nokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEM3MEeHHOU U paBHoi 17°C.

Paspen 5. KBanToBas puszuka

120. TemoBoe u3nydeHue u JoMuHecteHus. CriekTpalibHbIe XapaKTepUCTUKU
TEIUIOBOTO M3nydeHus. 3akoHbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHUS
Buna. AGCOIIOTHO YepHOE TEJIO.

121. ®dopmyna Penes-JlxuHca u «ynbTpaduoneToBas karactpoday. ['unoresza
kBaHTOB. ®opmyia [Inanka. KBaHTOBOE 00BSICHEHUE 3aKOHOB TEIIOBOTO U3ITyYCHUSI.
KopmyckynspHO-BOTHOBOH Ayallu3M CBETA.

122. ®oroaddext u 3pdext Komnrona. Ypasuenue DitHirelina ais porordpdekra.
123. Omneit bore. TopMmo3Hoe n3nydenne. I'unoresa ne bpois. Oneitsl J[3BHCccOHa 1
Jxepmepa. udpakuust Mukpouactull. [Ipunnun neonpenenennoctu I eitzenoepra.

124. BonHoBas ¢yHKIMS, €e CTaTUCTUYECKUNA CMBICIT M YCIIOBHSI, KOTOPBIM OHa
JIOJIKHA YJIOBJIETBOPSTH.

125. CrannonapHoe u HecTauMoHapHoe ypaBHeHue Lllpeaunrepa.

126. KBanToBas yactuiia B 0IHOMEpPHON MOTEHIIUATBEHOH siMe. O THOMEPHBIH
NOTEHIMAIBHBIN MOpor 1 6apwep.

127. CocTosiHMEe MUKpPOYACTHUIIbl B KBAHTOBOM MexaHuKe. [IoHsATHE 0 BBIpOXKIEHUN
JHEPreTUYECKUX YPOBHEH.

128. [IpencraBienue Gpu3NUecKUX BEIUUUH orepatopamu. OnepaTopbl KOOPAUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, IOTEHLIUAIbHON U KHHETHYECKON YHEPIHUH.

129. CranuonapHoe ypaBHenue llpenunrepa s atoma Bojopoaa. BonHoBbie
¢yHKUIMYU 1 KBaHTOBBIE uncia. [IpaBuia oTO0pa A1 KBAHTOBBIX MEPEXOJI0B.

130. CoO6CTBeHHBIN MEXaHUYECKUI 1 MATHUTHBI MOMEHTBI 3J1€KTpoHa B aTrome. OTbIT
IlItepHa u I'epnaxa.

131. CrnuH-opOuTaNbHOE B3auMoIecTBUE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.

132. CrpoeHne aTOMOB U IIEPUOINYECKAS] CUCTEMA XMMHUECKHX diieMeHToB J[.1
MenneneeBa. [lopsmok 3amomHEeHUs SJIEKTPOHHBIX 000JI0UYEK.

133. BexTopHas MoJes1b MHOTO3JIEKTPOHHOTO aTOMa. THIIBI CBsI3EH.

XapaKkTepUCTUYECKHE CIIEKTPBI AaTOMOB.
3anaum k pasgeny 5

134. Haiit yacToTy v CBeTa, BBIPBIBAIOIIECTO U3 METAJLIA 3JICKTPOHBI, KOTOPBIC
MOJTHOCTBIO 33ICPKUBAIOTCS Pa3HOCTHIO OTeHIIMANOB U =3 B, eciu poTodapdext
HAYMHAETCS TIPH JJTMHE BOTHBI cBeTa A = 0,5 MKM.
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135. B pesynbrare a¢gdexra Komnrona dhoton ¢ sueprueit € = 1,02 MaB paccesics Ha
CBOOOJTHOM 2JIEKTpOHE Ha yrou & = [150°. OnpenenuTtb SHEPTHIO & paccessHHOro (oToHa
Y KMHETHYECKYIO SHEpruto 7 3JIeKTpOHA OTIauu

136. IIpoToH obnagaeT KUHETUYECKOW dHEpTHEl T, paBHOW SHEPTHUH MTOKOs Ejp.
Onpenenutb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KHUHETUYECKasi SHEPTUs YBEITUYUTCS B n = 3 paza.

137. Yactuiia B IOTCHIMAILHOM SIIMKE IMUPUHOHN | HAaXOMUTCS B HU3IIEM
BO30YKICHHOM COCTOSIHUH. OTpeIeTnTh BEPOSTHOCTh HAXOXKCHUS YaCTHUIIHI B
unrepsaie ot 0 1o 1/2.

138. YacTuiia B MOTEHIIMAILHOM SIIUKE IMUPUHOM | HAXOAUTCS BO BTOPOM
BO30YKICHHOM COCTOSIHMH. OIpeneauTb BEPOSITHOCT, HAXOKICHUS YaCTHUIIbI B
uHTepBaie oT |/3, paBHOYIaJICHHOM OT CTCHOK.

139. JITMHBI BOJTH KOMITOHEHT >KEJITOro Ay0JieTa pe30HAHCHOM JTMHUH HATPHUs,
obycnorieHHOTO Tiepexoom 3P-3S, paBabr 589,00 u 589,56 uM. HaliTn Benmnuuny
pacuerienus 3P-tepma B 3B.

140. Brinucars ciekTpaibHbie 0003HAYEHHSI TEPMOB aTOMa BOJAOPO/1a, HIEKTPOH
KOTOPOTO HaXOJIUTCS B COCTOSIHUHM C TJIABHBIM KBAHTOBBIM YHCIIOM N=3.

141. CKOJIBKO M KaKM€ 3HAYCHHS] KBAHTOBOI'O YKCiIa J MOKET UMETh aTOM B COCTOSTHUU
C KBaHTOBBIMHU 4HcliaMu S U L, paBHBIMU COOTBETCTBEHHO 2 U 3 ?

142. Onpenenuth OTHONMICHHUE JUTMHBI BOJHBI A1 J1e Bpolis mpoToHa K JJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuybsl, TPOMIEAIINX OJTMHAKOBYIO YCKOPSIOUIYIO Pa3HOCTb
noreHmuanios U =1 [B.

143. Onpenenuth OTHONMICHHUE JUTMHBI BOJHBI A1 J1e Bpolis mpoToHa K JJIMHE BOJIHBI
Az ne bpoins a-uacmuybsl, IpolIeANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
norennuaios U =1T1B.

144. Cpennee Bpems )KU3HHU aToMa B BO30YKJIEHHOM COCTOSIHUU At & 10° ¢, IIpn
nepexoJie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcs (POTOH, CpeHss ITTHHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIUPUHY AA H3mydaeMoit
CMIEKTPATLHOM JIMHUH, €CITU HE TIPOUCXOIUT €€ YIIUPEHHUS 3a CUET APYTHX MPOIIECCOB.

145. MoHO3HEpreTH4eCKuii My4OK 31EKTPOHOB, MPOIIEIIINX YCKOPSIOIIYIO Pa3HOCTh
noteHuuanoB U = 20 kB, BBICBEUHBAET B LIEHTPE dKPaHa AIEKTPOHHOIYYEBOU TPYOKH,
nuHa Kotopoit | = 0,5 m, maTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIIEHUEM
HEONPEIETIEHHOCTEH, ONPEIeNUTh, BO CKOJIBKO pPa3 HEOMPEAEICHHOCTh AX KOOPANHATHI
9JIEKTPOHA HA DKPAaHE B HAMPABICHUH, TIEPIICHINKYJISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msITHA.

146. Haiiti mocrosinayto [lnanka h, eciu u3BecTHO, YTO 37€KTPOHBI, BHIPHIBACMBIC U3
MeTaJlJia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJIHOCTHIO 33JIePKUBAIOTCS PA3HOCTHIO
MOTEHIIMANIOB U; =6,6 B, a BhIpbIBa€MbIE CBETOM C JIMHOW BOJHBI Ay = 0,65 mkm —
Pa3HOCTHIO MOTEHIUANIOB Uy = 16,5 B.

147. HaiiTu gacToTy v cBeTa, BRIPHIBAIOIIETO U3 METaNIa JIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHIUANIOB U =3 B, eciiu potodadpdext
HAYMHAETCS TIPH JJTHHE BOTHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHOBBI (QU3UKHU SAPA U 3JIEMEHTAPHBIX YaCTHII.

148. CrpoeHne aTOMHOTO siipa. SInepHble CHIIbl. DHEPTHs CB3H A1pa. JledekT Macchl.
149. PaguoakTMBHOCTS.

150. Snepusle peakuuu. Peaknuu fneseHys 1 CUHTE3a.

151. OnemenTapHble yacTHIbl. Kiaccudukanus snementapusix yactull. [IpeBpaienue

HaCTHII. 3aK0HBI COXpaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.
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3anaum k pasaeny 6

152. Ha3zoBute cumBoIMuecKkre 0003HaUYEHUS sIIEp U30TOIIOB BOJIOPO/Ia M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOE CIPaBEATUBO /I MHOTHX JIETKHX
A1ep, ONPEAEIUTh CPETHIO 00BEMHYIO IUIOTHOCTD 3apsaaa spa.

154. SAnpo 6epums 4'Be 3axBaTHIIO anekTpoH u3 K-obonouku aroma. Kakoe sapo
oOpa3oBanoch B pe3yibrare K-3axpara.?

155. [Ba sapa renus ,"He cIMHCE B OHO SO, ¥ TIPU 3TOM OBLT BEIOPOIIEH TPOTOH.

Vxaxure AAPO KaKOIro 3JIEMCHTa 06pa303an0c5 B PE3YJIbTATC TAKOI'O IIPEBPAILLICHUA.

K 3adery nomyckaroTcsi CTYACHTHI, BBIIOJIHUBIINE Bce (OPMBI TEKYIIEro KoHTpos. [lpu
clade 3a4era, CTYJACHT IOJyYaeT JBa BOMNpPOCAa M3 IEPEyHs, MPUBEACHHOTO BhINIE. Bpems
MOJrOTOBKU CTYJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

[Ipu cmaue sx3ameHa CTYIEHT MOJydaeT 2 TEOPETHYECKUX BOIpPOCA U OJHY 3ajady U3
MepeyHsi, IPUBECHHOTO BhINIEC. BpeMsi MOATrOTOBKM CTYJEHTa K YCTHOMY OTBETY Ha BOIPOCHI
JK3aMeHa- 10 45 MuH.

4. MeroanyecKkue MaTepHaJIbl VISl ONpeesieHUs] MPoOUeAypP OLEHUBAHUS 3HAHWIA,
YMeHHi, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPaKTePU3YIOIIMX ITANbI
(hopMupoBanusi KoMNeTeHIIHA.

[TpoMexyTouHass arTecTalys IO JUCIUIUIMHE TIPOBOJHUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIOI' TU(TY) 016-2015. KC YKB/. [opsimok nmpoBeeHUs 3a4€TOB U 9K3aMEHOB.
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