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1. IlepedeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yYeHHS O AMCHHUILJIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTATAMM OCBOCHHSI 00pa30BaTeIbHOI IPOrPaMMBblI.

B pe3ynbrate ocBoeHus 00pa3oBaTeabHOM MporpaMMbl OakanaBpuaTa 00yJaromuiics

JIOJKCH OBJIAJICTh CICAYIOIIMMU pe3yibTaTaMi OOYYEHUS MO JUCIUILIHHE:

BrimyckHuK 10mKeH 0071a1aTh

Kongr
KOMIIETEHIINHT

Pesynbratel ocBoenus OOII
(coneprxaHue KOMIICTCHITUI )

[lepeueHs mIaHNPyEMBIX PE3YIHTATOB
00y4YeHUs 10 AUCIUTUINHE

OK-10

Cr10coOHOCTB K ITI03HABATEILHON
eI TEIIbHOCTH

3HaTh:
OCHOBHBIC (DU3UYECKHUE SIBICHHUS U

OCHOBHBIC 3aKOHBI (PM3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B
BAKHEHUINUX IMPAKTHYECKHUX
MPUIOKEHUSX;

Ymersn:
00BSICHUTH OCHOBHBIE HAOJIO1aeMble
NPUPOAHBIE U TEXHOTCHHBIE SIBICHUS U
3¢ dhexThI ¢ mo3unuid GyHIaMEHTATBHBIX
(U3UYECKUX B3aMMOICHCTBU;
YKa3aTbh, KAKUE 3aKOHBI ONTUCHIBAIOT
JAaHHOE SIBJICHUE WK YPPEKT;
HCTOJIKOBBIBATH CMBICI (PU3UUECKUX
BEJIMYMH U ITOHATHH;
Baaners.
HaBBIKaMH PUMEHEHUS] OCHOBHBIX
METO/I0B (PH3UKO-MaTEMaTHIECKOTO
aHaIu3a Ui peLeHus
€CTECTBCHHOHAYYHBIX 33/a4.

IK-1

CIOCOOHOCTh MPUHUMATH Y4acTHE B
WH)XEHEPHBIX pa3paboTKax CpeHero
YPOBHS CJIOKHOCTH B COCTaBe KOJIJIEKTHUBA

3HATh:
OCHOBHbIC (DU3UYECKHUE SIBICHHUS U

OCHOBHBIC 3aKOHBI (PH3UKH; TPAHUIIBI UX

NPUMEHHMOCTH, IPIMEHEHHE 3aKOHOB B

BKHEWIINX MPAKTUIECKUX

MPUIOKEHUSX;

OCHOBHBIE (PM3NYECKUE BETMYMHBI U

(u3ngecKue KOHCTAHTHI, UX

ofpeiesIeHIe, CMBICT, CIIOCOOBI U

€AMHUIIBI UX U3MEPEHHUS,;

Ha3HAuCHHE U IPUHIUIIGI JICHCTBHSI

BXHEHIINX (PU3NUECKUX PHOOPOB;
Ymersn:

00BSACHUTH OCHOBHBIE HAOIIOJaeMbIe

MPUPOAHBIE U TEXHOTEHHBIE SIBICHUS U




Kongr
KOMIIETEHIINHA

Pesynbratel ocBoenus OOII
(comeprkaHne KOMITETCHITH )

[lepeueHs mIaHNPyEMBIX PE3YIHTATOB
00ydJeHUs 10 AUCIUTUINHE

3¢ (eKThI ¢ o3uImi GyHIaMEHTATBHBIX
(hH3UYeCcKnX B3aNMOICHCTBHIA,
yKa3aTh, KAKHE 3aKOHBI OITUCHIBAIOT
aHHOE SIBJICHUE WITH 2P PEKT;
HCTOJKOBBIBATH CMBICI (DH3HUECKUX
BEJIMYWH ¥ MTOHSTHH;

3aMMCHIBATh YPABHEHUS IS
¢usnyeckux BenuuuH B cucteme CU;
Baapgers:

HaBBIKAMH MTPUMEHEHUST OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYCCKOTO
aHaM3a I PeIIeHus
CCTCCTBCHHOHAYYHBIX 3a1a4.

IIK-22

CHOCOOHOCTD MCIIOJIB30BaTh 3aKOHbI U
METO/bI MATEMAaTHKH, ECTECTBEHHBIX
TYMaHUTApHBIX ¥ 3KOHOMHYECKUX HayK
[P peIIeHNH MPOQEeCCHOHANBHBIX 3a1ad.

3HATh:
OCHOBHBIE (DM3MUYECKHUE SIBICHUS U

OCHOBHBIC 3aKOHBI (PM3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MPUITO0XKEHUSX;
OCHOBHbIE (PU3NUECKUE BETMYNHBI U
(hM3UYECKUE KOHCTAHTBI, UX
olpeiesIeHNe, CMBICT, CLIOCOOBI U
€IMHUIIBI HX U3MEPEHHUSI,;
Ha3HAuYCHHE M IPUHLUIIBI JeHCTBUS
BaXHEHINX (PU3MUECKUX MTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HAOJIIO1aeMble
MPUPOIHBIE U TEXHOTEHHBIC SBICHUS U
3¢ PeKTH ¢ o3UIHi HyHIaMEHTaTbHBIX
(hM3UYECKUX B3aMMOICHCTBUH;
yKa3aTh, KAKWE 3aKOHBI ONUCHIBAIOT
JTAHHOE SIBJICHHUE WIIN YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NYECKUX
BEJIMYUH U TIOHSTHIA;
3alUCHIBATh ypaBHEHUS IS
¢usnueckux BenuunH B cucreme CU;
Baanerts:
HaBBIKAMH PUMEHEHUS] OCHOBHBIX
METO/IOB (PM3UKO-MaTEMaTHIECKOTO
aHamu3a JUIs pelIeHus
€CTeCTBCHHOHAYUYHbBIX 33/1a4.




2. MecTo IMCHMILIMHBI B CTPYKTYpe 00pa30BaTeJbHOl NporpaMMbI.,

b1.b.7 «®u3uka»

Onupaercst Ha 6a30BbIe 3HAHUS O (DU3HKE, MOTYICHHBIC B IIKOJE. 3aHATHS 1O JaHHON
JTUCIUIUIMHE MPOBOAATCS Ha 2-M Kypce Du3nka co3faeT yHHUBEpCaIbHYIO 0a3y [Uisl U3yueHus
o0menpodecCHoOHaNbHBIX W CICHUANBHBIX  JUCHUIUIMH,  3aKJIajblBaeT  (yHIaMEHT
MOCIEAYIOLIET0 00yYeHUsI B MarucTpatype, acnupanrype. OHa naéT 1eabHOe MpeICTaBICHHUE O
(GU3MYECKUX 3aKOHAX OKPYKAIIIEr0O MHpa B WX EIUHCTBE W B3aUMOCBS3H, BOOPYKaeT
OakanaBpoB HEOOXOJUMBIMU 3HAHUSMHU IS pEIICHUS Hay4yHO-TEXHHYECKHX 3a/Ja4 B
TEOPETHUUECKUX U MPUKIIATHBIX ACMEKTaX.

Teoperuueckas 4acTb JUCIUILIMHBI U3JIaraeTcs B JEKIMOHHOM Kypce. [lomyuennbie
3HAHMS 3aKPEIUISIOTCS HA TA0OPATOPHBIX M MPAKTUYECKUX 3aHATUAX. [[JIs TeKyIero KOHTPOJs
yCIIeBAaEMOCTH MPOBOAATCS TEOPETHUECKHE KOIOKBUYMBL. CaMocTosATeIbHas paboTa
MPOBOAMTCS B (DOpPME M3YUICHUS OTACTBHBIX TEOPETUUYECKUX BOIIPOCOB U BBHITIOJIHEHUS 3a]JaHHI B
X0/J1e paboThI C yueOHO-METOIUYECKUM U HHPOPMAIIIOHHBIM 00€CTIeYeHHEM JIUCIUTUIUHEIL.

[TpoMexyTodHast aTTecTamus OCYIIECTBIICTCSA B (hOpMe 3aueTa v SK3aMeHa.

Kpamxkoe codeporcanue oucyunnunol:
Mexanuka. Dnekrpomarnetusm. Konebanus u BoiaHbl. BomHoBas onTuka. @usznueckas
tepMmoanHamuka. KBantoBas gusuka. @usuka tBepaoro tena. OCHOBbI PU3UKH A1pa U
AJIEMEHTAPHBIX YaCTHII.

3. O0beM TUCUHUILIAHBIL.

Bcero,
aKaJIeMUYEeCKUX
. 4acoB
Bun yuebnoi paboTbl
Ounas popma
oOyueHus

OO0mas TpyA0eMKOCTb 1M CHUILIIHHBI 9/ 324

(3aueTHBIX €AMHULY aKaJIEMUYECKUX YacoB)

KonrakTHas padora ¢ npenogaBaresnem: 32
3aHATHUS JIEKITUOHHOTO THIIA 12
3aHATUS CEMUHAPCKOTO TUIA, B T.4. 20

CEeMHHApBbI, TPAKTHYECKUE 3aHATHUS 12
nabopaTopHble paboThI 8
kypcoBoe npoektupoBanue (KP umu KIT) -
KCP
JpyTUE BUJIbI KOHTAKTHOM paboThI

CamocrosiTesibHasi padoTa 266

®opma TeKymero KOHTpoJisi (KOHTPOJIbHBIE pabOTHI) 6 K.p.

@dopma NpoMeKYTOYHOI aTTecTanuM ( 3a4eT, IK3aMeH ) 2 3ayera,

! MecTo aMCUMILIUHEL OyIeT YYMTHIBATECA IIPH 3aH0aHeHUH Tabmuupl 1 B [Ipunoxenun 1 (DoH OLEHOYHBIX
CpelcTB)



Bcero,

aKaJeMHYECKUX
Bun yuebnol paboThl Hacos

Ounas dpopma

o0y4YeHHS

2 DK3aMeHa

4. Conep:xanue TUCIUNIHHBI.
4.1. Pa3aenbl AMCHUIIIMHBI H BHABI 3aHATHH.
SaHgaTus
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1. | Mexanuka 2 2 4 40 OK-10,
TIK-1,
TIK-22
2. | TepMoagUHAMMKA H MOJIEKYJISPHAsA 2 2 40 IK-1,
¢puzuka [1K-22
3 JIEKTPOCTATHKA M MOCTOSIHHBIN TOK 2 2 29 OK-10,
TIK-1,
TIK-22
4. | DeKTpOMarHeTusm 2 2 2 47 OK-10,
TIK-1,
TIK-22
5. | Koaeboanus u BoJHBLI. BoJiHOBasI onTHKA 2 2 2 50 OK-10,
TIK-1,
TIK-22




6. | KBanToBas ¢pusuka 2 2

50 OK-10,
[K-1,
[1K-22

4.2. 3auaTHA JEeKIHNOHHOI0 THIIA.

Ne
paszena
JIUCIIUILINHEI

HaunmenoBanue TeMbl
Y KpaTKoe COoAep KaHuE 3aHSATUS

O0beM,
aKaj.
Yacel

MunoBannonHas
dhopma

1

MexaHuka

Kunematuka. OcCHOBHEBIE KMHEMaTU4YeCKHe
XapaKTePUCTUKU KPUBOJIMHEHHOTO JIBYDKCHHS.
Hopmanbhoe n TaHTCHITHAITFHOC YCKOpEHHE.

Kunematnka BpalaTCJIbHOIO ABHUKCHH.

Jnnamuka. HepIanbHbIe CUCTEMBI OTCUETa. 3aKOHBI
Herorona. IloHaTHs MMIylibca U MOMEHTa UMITYJIbCa
MaTCpHaHBHOfI TOYKUM M CHUCTEMBI MAaTCPUAIIBHBIX
TOYEK. 3aKOHBI COXpaHCHUA HMITyJIbCa W MOMCHTa
uMItyibca. [IoHATHE MOTEHUUANbHOW SHEPIHH. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Caaiin-
npe3eHTanus-
rpynmnoBasi
AUCKYCCHUSl

TepMoanHAMUKA M MoJIeKYJasApHasa ¢usuka. [Tepsoe
Ha4yaJlo TepMOAMHAMUKHU. TemI0eMKOCTb. Y paBHEHHE
Maiiepa. M3oxopudeckuii, H300apHUIeCcKuil,
M30TEPMUYCCKHIA, aIna0aTHICCKHUI ITPOLIECCHI B
uaeanbHbIX raszax. [IpeobpazoBaHue TEIIOTH B
MexaHndeckyto padoty. Lukn Kapro u ero

KO3 GUITUECHT TIOJIC3HOTO JCHCTBUS. DHTPOIIHSL.
MonexynspHO-KuHeTHYecKas Teopus. JlaBneHue rasa c
ToukH 3peHust MKT. CBsi3b TEIII0EMKOCTH C YUCIIOM
CTereHel cBo0o bl MoJIeKy I rasa. Pacnpenenenue
MakcBeia MOJIEKYJI HJIeaIbHOTO rasa.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHSI

JIEKTPOMATHETH3M. DJIEKTPOCTATHKA T
NOCTOSIHHBIN TOK

3axon Kynona. HanpspkeHHOCTB M TOTEHIIMA
3JEKTPOCTATUYECKOT0 MOJs. Teopema o IUPKYIALUH.
Teopema ['aycca B uHTETpanbHOM hopme U ee
MIPUMEHEHHE JUIs pacueTa dJIeKTPUIECKUX MOJeH.
OJexTpuyecKoe 1mosie 1unons. Junonb Bo BHEIIHEM
3NIEKTpUUIEcKOM 1oJie. [IpoBOAHUKH B 371€KTPHUECKOM
nosie. PaBHOBecue 3apsAa0B B mpoBoHUKE. OCHOBHAs
3aa4a 3JIeKTPOCTATUKU MPOBOIHUKOB. EMKOCTD
MIPOBOJIHHUKOB U KOHJEHCATOPOB. DHEPIUs
3apsKEHHOT0 KOHJeHcaTopa. [locTosHHBIM
IeKTpru4ecKuii Tok. CHila M INIOTHOCTh TOKA.
YpaBHeHHE HENPEPHIBHOCTH ISl TUIOTHOCTH TOKA.
3akoH OMa B HHTerpanbHOU 1 JuddepeHunansHOR
¢dopmax. 3akon Jxoyns -JleHna. DIeKTpOABHKYILAs
cuiia uctouHuka Toka. [Ipasuna Kupxroda.

Chaiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHSI

JJIeKTpOoMaraeTn3M. Maruutaoe nosie. 3aKkod buo-
Cagapa-Jlamuraca. 3axon Amnepa. Cuina Jloperma

Chaiin-




JB1>KeHUE 3apsyKEHHBIX YaCTUIL B DJICKTPUUYECKOM U
MAarHUTHOM I10J1€. DJIEKTPOMAarHUTHAS HHITYKITHS
Camounnykuus. Ypanenus Makcseia.

npe3eHTaANMSA-
rpynmnoBas
AUCKYCCHUSI

Kose0anus u BoHbl. BojiHOBasi onTHKAa: 2
I'apmoHnyeckue koiaeOaHus Pa3TUIHON TPUPOJIBL.
DNEeKTpOMarHuTHas BOJHA KaK PEIICHUE YpaBHEHUI
Makcsesra. CBOWCTBA JIEKTPOMATrHUTHBIX BOJTH.
CKOpOCTh pacTpoCTpaHEHUs HIEKTPOMATHUTHBIX BOJIH.
DHeprus IEKTPOMarHUTHBIX BOJIH. O0bEéMHAas
TUIOTHOCTB HEPTUH 3JIEKTPOMArHUTHOTO ToJsi. BexTop
Ymosa — [loliHTHHTA. DIEKTpOMarHuTHAs IPHUPOIA
cBeTOBBIX BOJIH. HTEepdepentus BoaH. Judpakius
BoyH. [Ipuntun I'roiirenca-Openens. Judpakinonaas
perIeTKa Kak CIeKTpalbHbIN mpruoop. ®opma u
CTEIEeHb MOJIAPU3ALMI MOHOXPOMATHUYECKUX BOJIH.
Onrtuyeckas aHuzoTponus. J{BynydenpenoMieHue.

Caaiin-
npe3eHTanms-
rpynmnoBas
TUCKYCCHSI

KBantoBas ¢puzuka. KBaHToBbBIE CBOlicTBA

3J1eKTPOMATrHUTHOTO M3JIy4yeHHs. TerioBoe
U3Iy4YeHHe U JTIoMUHecHeHIMs. CrieKTpanbHble
XapaKTEePUCTUKU TEIUIOBOTO M3JIyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonbiiMana u 3aK0H CMEIICHUS
Buna. A6comotHo uepHOoe Teno. Dopmyna Pemes-
JxuHCca 1 «ynbTpadroeToBas KaracTpoday.
I'unotesa kBanTOB. ®opmyina [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOT'O M3JIyYECHHUSI.
KopmyckynsipHO-BOTHOBOM Iyaliu3M CBETa.
®doroarddext u rpdext Komnrona. Ypapaenne
OiiHmreiiHa as porodddexra. Onsit bore. Jlapnenue
cBeTa. @OTOHBI. DIEMEHTHI KBAaHTOBOWH MEXaHUKU
KopnyckynsipHO-BOJTHOBOH Jyaln3M MHKpPOUYACTHI] U
€ro SKCIEPUMEHTAILHOE TIOITBEPIKACHUE; TPUHIIHIT
HEONpEICTICHHOCTH; BOJIHOBasI QYHKIIUS, e€
(bu3NUeCcKuil CMBICI; CTAHAAPTHBIE YCIOBUS; YCIOBHE
HOpMHPOBKH. YpaBHeHue [lIpenunrepa, oxHOMEpHBIE
KBaHTOBO-MEXaHHUECKHUE 3a7auu.

Caaiin-
npe3eHTanms-
rpynmnoBas
AUCKYCCHS

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, IPaKTHYECKUE 3AHATHS.

Ne
pasnena
JIACLUIUIMHEI

HanmeHnoBanue TeMbl
W KpPaTKOE COAECPIKAHUE 3aHIATHUS

O0BeMm,

aKan.
qacChbl

¢dopma

1

MexaHuKka. HHAaMHuKa. 3akoHsl  Heroroma. 3akoH
coxpaHeHus: umnyibca. LleHTp Macc MeXaHUYeCKOM CUCTEMBEI,
3aKOH JIBIKEHHUS LIeHTpa Macc. MOMEHT UMIyJbca. MOMEHT
CHJIBL. 3aKOH COXpaHEHUS MOMEHTA MEXaHUIECKON CUCTEMBL.

MNuanoBanmonnas




Ne
paszaena
ACIUILUTMHBL

HaunmeHoBaHME TeMBI
U KpaTKoe CoepKaHue 3aHATHUS

O0BemMm,
aKas.
Yyacel

MNuanoBanmonnas

dhopma

2

Tepmoannamuka u MoJiekyaspHas ¢usuka. Ilepsoe Hayaino
TepMoJuHamMuku. TemnoemkocTb.  YpaBHeHue  Maiiepa.
N3oxopuueckui, n300apuvecKui, HM30TEPMUYECKUN,
anna0aTHYecKuid  TIPOIecChl B UICAIBHBIX  ra3ax.

IL I1

DJIeKTPpOMArHeTH3M. PaboTa CHIT 3IeKTPOCTATHIECKOTO TIOJIS.

IloTenuuan nmojs. BeruuciaeHne noTeHIINAIOB QJICKTPUYCCKUX
rojeii. CBs3b HaIpsHKCHHOCTHU U IMOTCHIHAJIA.

KoJie0anus u BoIHbI. BoaHoBasi onTuka. MneansHbIi

TapMOHHYECKHH oCILIATOp. ClioskeHne KOJIeOaHmid.
YpaBHEHUE U XapaKTePUCTUKH BOJIH. IHTEepdepeHius cera.
Hudpakuus ceeta. AudpakiinoHHas pemeTka.

KBanToBas onTuka. KBaHTOBEIE CBOMCTBA
ANEKTPOMarHuTHOTO m3nydeHus. @orosrddexr. Kommnron-
a¢dext. DOTOHBI.

KpanroBas ¢usuka. BonaHoBble cBoiicTBa yactull. Bonna ne
Bpoiina. Ypasuenue llpeaunrepa. [IpocTeiine ogHOMEpHBIE
3aJIauH.

4.3.2.

JlabGopaTropHble 3aHATHSA.

Ne

pasmena
JIUCLIUILINHEI

HanmenoBanue Tembl

1 KpPAaTKOC COACPIKAHUC 3aHATHUA

O0neMm,

aKani.
YHacChbl

[Ipumeuanue

1

Mexanuka. Jlexyus: «OCHOBHEIE CBeZieHHUS 00 00paboTke
H3MEPEHUH B (PU3UUECKOM MPAKTHUKYMEN

Mexanunka. BeimonaeHnne nabopatopHoit paboTsl 110
MEXaHHKe

QHGKTDOMaFHeTI/ISM .

Brimonnenne mabopaTopHO pabOoTHI MO 3JEKTPOCTATHKE U
MOCTOSIHHOMY TOKY

Konebanus v Boanbl. BollHOBas onTHKA.

Brimonnenne 1abopaTopHO# pabOThI IO BOJTHOBOM ONTHKE

4.4. CaMocTOATEeIbLHAS PA00TA 00VYAIOIIIMXCH

Ne | | O6newm,
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paszaena
NUCHUIIINHEI

[Tepeuens BOIpoCOB AJist
CaMOCTOATCIIBHOI'O NU3YYCHU

aKaj.
qachbl

dopma KOHTPOJIS

1

MexaHuka
Kunematnka. OCHOBHBIE KHHEMATHYECKHUE

XapaKTEPUCTUKU KPUBOJIUHEHHOTO ABMKCHUS:
CKOpOCTh U yckopeHue. HopmaneHoe u
TaHIe€HIUaNbHOE ycKopeHue. KnuneMmartrka
BpAaIlaTeNbHOTO IBUKEHUS: YTII0Bask CKOPOCTh
U YTJI0BOE YCKOPEHUE, UX CBSI3b C IUHEHHOU
CKOPOCTBIO U ycKopeHueM_{unamuka.
HNueprmanbHble CUCTEMBI OTCUETA U TIEPBBIM
3akoH Herotona. Bropoit

3akoH Herotona. Macca, umnyisc, cua.
YpaBHEeHUE JBIXKEHUSI MaTepUaIbHONM TOUYKH.
Tpetuii 3akoH Hpl0TOHA U 3aKOH COXpaHEHUS
HMMITyJIbCa. 3aKOH BCEMUPHOTO TATOTEHUSI.
Cuibl conpotuienus. UHTerpupoBanue
ypaBHeHI/Iﬁ JABWIKCHUS, POJIb HAYAJIbHBIX
ycioBui. LIeHTp Macc MexaHU4eCKOU
CHUCTEMBI, 3aKOH JIBH)KECHHUS LEHTPa Macc.
MomeHT umMnyJibca. MOMEHT UMITyJIbCA
MaTepUaNbHONU TOUKH U MOMEHT
MEXaHUYECKON cUCTeMbl. MOMEHT CHJIBI.
3aKOH COXpaHEHHUS! MOMEHTa MEXaHUYEeCKOH
cucTeMbl. [[BrkeHue B 0JIe HEHTPAIbHBIX
CHIL

Oueprus. Cuia, paboTa v TOTEHITUAIbHAS
sHeprus. KoncepBaTusHble U
HEKOHCEpBaTHBHBIE CHIIbL. PaboTa 1
KHHETHYECKas SHEPTHUsl. 3aKOH COXPAHEHHUS
[TOJIHOM MEXaHUYECKOW SHEPTHH B MOJIE
MTOTEHLIUANBHBIX CHII. CBA3b MEKAY CHIION U
MOTEHIUAIBHON SHEpruen. I'paauent
CKaJAPHOH (hyHKIMH.

JuHaMuKa BpalmaTeJbHOr0 ABUKEHHSI.
YpaBHEHHE BpallleHHUs TBEPIOTO Tela BOKPYT
3aKpeIeHHON ocu. MOMEHT MHEpIHH.
®opmyna llreitnepa. Kunernueckas sHeprus
BpalIAOLIErocs TBEPAOro Tela.

40

KonTponbHas
pabora

TepMoauHAMHKA M MOJIEKYJIAIPHO-
KHHeTHYecKas Teopus. J[aBneHue rasa c
toukd 3peHust MKT. CBA3b TemoeMKocTH ¢
YHCIIOM CTeNeHel cBOOOIbI MOJIEKYII Ta3a.
Pacnipenenenne Makcsesnna MosieKyn
HJEABHOTO ra3a. DKCIepUMEHTAIbHOE
o0ocHOBaHUE pacmpeaenecHust MakcBesua.
Pacnpenenenue bonsiimMana u
O6apometpuueckas popmyna. SBinenus
nieperoca. Auddy3us, TermionpoBoIHOCTD,
BHyTpeHHee TpeHue.llepBoe Hayano
TEPMOANHAMUKH. TennoeMKoCTb. Y paBHEHNE
Maiiepa. M3o0xopudeckuii, n300apuyeckui,
M30TEPMUYCCKHH, aadaTHYSCKUI MPOLIECCHI

40

KonTponbHas
pabora
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B UeaNbHbIX ra3ax. [IpeoOpazoBanue
TEIUIOTH B MEXaHUYECKyIo padoty. Lukmn
Kapno u ero koadduuuent monesnoro
neiictBus. DHTponus. [laBneHne raza ¢ TOUYKU
3peanss MKT. CBs3b TEINTIOEMKOCTH ¢ YHUCIIOM
CTeTieHel CBOOOIbI MOJIEKYI ra3a.
Pacnpenenenne MakcBeina MOJIEKyI
UACATBHOrO Ta3a. DKCIePUMEHTAIbHOE
o0ocHOBaHUe pactpeaeneHst MakcBesua.
Pacnpenenenue bonpimana u
O6apomeTpuueckas Gopmyna. SBieHus
nieperoca. Auddysus, TeronpoBoHOCTS,
BHYTpEHHEE TPEHHE.

JIEKTPOCTATHKA M HOCTOSAHHBIN TOK

3akon Kynona. HanpsokeHHOCTB M MOTEHITUAT
31eKTpocTaTndeckoro nojis. Teopema o
uupkysanuu. Teopema ["aycca B
WHTETPaAIbHON (hopMe U ee IpUMEHEHHE IS
pacuera 3JIEKTPUUECKUX TOJIECH.
OnekTpuyeckoe moje aumnois. Junoas Bo
BHEILIHEM 3JeKTpruuecKkoM noe.IlpoBonHuKn
B JIEKTPUYECKOM Iosie. PaBHOBecue 3aps10B
B npoBoaHUKe. OCHOBHAs 3a/1a4a
3JEKTPOCTATUKU MMPOBOJIHUKOB.
9KBI/IHOTCHL[I/IaJII>HI)IC MMOBCPXHOCTU 1
CUJIOBBIC JIMHUM 3JIEKTPOCTATUYECKOTO MOJIS
MEXy MPOBOIHUKAMH. DIIEKTPOCTaTHIECKAas
3amuTa. EMKOCTh IPOBOAHUKOB U
KOHJICHCATOPOB. DHEPIHUsl 3apsLKEHHOTO
KOHJIEHCATOopa.

[TocTosHHBIN dnekTpruecknii Tok.Cuia u
IJIOTHOCTB TOKA. Y paBHEHHE HEMPEPHIBHOCTH
JUIsl INIOTHOCTH TOKa. 3akoH OMa B
WHTETpalbHOM 1 nuddepeHnmnanpHON hopmax.
3akoH [Dxoyna-Jlenna. OnekTpoaBmKyIias
cuiia uctoynnka Toka. [Ipasuia Kupxroda.

29

KonTponbHas
paborta

DJIeKTPOMArHeTU3M. MarHuToCTaTUKA.
BexTop MarHuTHOI MHIYKIMH. 3aKOH
Awmmepa. Cuna Jlopenma. [[BuxeHue 3apsaoB B
3IEKTPUUECKUX U MATHUTHBIX MOJSX. 3aKOH
buo-Casapa-Jlamnaca. Teopema o
LUPKYJSAIUH (3aKOH TOJHOro Toka). Teopema
T'aycca.

DJIeKTPOMATHUTHASI MHAYKUMS.
YpaBuenuss MakcBessia. deHomeHosorus
3JEKTPOMArHUTHOW nHAyKImu. [IpaBuiio
Jlenua. YpaBHeHHE 31€KTPOMAarHUTHOU
uHaykuuu. CaMouHAyKIus. IHIyKTUBHOCTh
coneHonza. PaboTa mo nepemenieHuro
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JIE. DHEPTHA
MarHuTHOro nojis. Cucrema ypaBHEHUN
Makcseia B UHTErpaabHO Gopme u
(hm3nyecKuil CMBICT BXOSIINX B HEE

47
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ypaBHEHUI

5 Kosaedanusi u Bo1HbI. BoJIHOBasi onTHKA. 50
DneKTpoMarHuTHas MPUPO/Ia CBETOBHIX BOJIH.
UnTepdepeHnnonHoe Noe OT IBYX TOUECUHBIX
ncrouHnkoB. OnbIT FOHTA. J{ndpakmus BoH.
[Ipunmun I'roiirenca-Openens. JAudpaxms
®peHens Ha IPOCTEHIINX Iperpaaax.
Hudpakuus Opaynrodepa. Judpakims
Opayrrodepa Ha menu. AudpaknrnoHHas
pelieTka Kak CIeKTpabHBINA Iproop.
[onspuzanus BonH. [lornomenue, nucnepeus,
paccesiHue cBeta. HopManbHas u aHoManbHas
TUCTIEPCUH, paccesHue, MOTIIOMICHNE CBETa,
MOJISIPU3AIHs CBETA

MpoBepKa
WHJVUBHyAJIbHBIX
3aJlaHUN

KBantoBasi ¢pusuka. TerioBoe U3ayyeHUe u

momuHecHeHuusl. CrieKTpanbHble
XapPaKTCPUCTHUKU TCIIJIOBOT'O U3JIYyUCHMUS.
3akonsl Kupxroda, Credana-bonsimana n
3aKOH cMelieHus: BuHa. AGCOIIOTHO YepHOe
teno. @opmyna Penes-/{xuHca u
«ynbTpaduoneroBas katactpoday. [‘umoresa
kBaHTOB. ®opmyna [Tnanka. KBantoBoe
00BsSICHEHHE 3aKOHOB TEIUIOBOTO M3yUCHUSI.
KopnyckynsapHO-BOIHOBOW Jyaliu3M CBETA.
dotorddext n 3 dext Komnrona.
Ypasuenune DiiHmrTelHa 1 poTorddekra.
OmeiT bore. [laBnenue cBera. @OTOHBI
KopmyckynspHO-BOTHOBOH Ayain3m
MHUKPOYACTHIL ¥ €r0 3KCIIEPUMEHTAIBHOE
MOATBEPIKACHUEC, ITPUHITUTL
HEOIPEeNICHHOCTH; BOJIHOBAsA (QyHKLUS, €€
(u3NUecKuii CMBICI; CTaHAAPTHBIC YCIOBUS,
yCIIOBHE HOPMHUPOBKH. Y paBHEHHE
HIpenunrepa, ofHOMEpPHBIE KBAHTOBO-
MexaHuueckue 3agaun. OTHOMEepHBIN
MOTEHIMATBHBIA HOPOT U 0apkep.

KonTponbHas
pabora

4.4.1. TeMbl KOHTPOJIBbHBIX PadoT
Konrponbuas padora Nel :Mexanuka
KonrponbHas pabota Ne2: Tepmoounamura u MONEKYIAPHAs u3uKa.

Kourponsras pabota Ne3: Dnexmpocmamuka u nocmosiHHbll MoK

Koutponsras padora Ned: Maenumocmamuxa. SnekmpomacHumHnas UHOYKYUs.

KonTposbHas padota NeS: Boninoeas onmuka.

Konrposnbrast pabora Ne6: Keanmosas gpusuxa.
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5. IlepeyeHb y4eOHO-METOAMYECKOT0 0OecmeyeHus JAJIsi CAaMOCTOSITEeIbLHOI PadoThI
o0yyaromuxcs Mo JUCIUIIHHE.

Metoanyeckue yKkazaHus A 00y4JaromuXcst 10 OPTaHU3ai CaMOCTOSTEIbHON paboOThI
10 JUCIHMIUIMHE, BKIIIOYAs TEPEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHCKTpOHHOfI
WH(OPMaIIMOHHO-00pa30BaTEIHLHOM cpene CIIGI' TU(TY) Ha caite Menusi:
http://media.technolog.edu.ru

6. ®OH/I OIIEHOYHBIX CPEICTB /ISl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAIluN

CBOEBpPEMEHHOE  BBIMOJIHEHHE OOYYAIONIMMCS MEPONPHUSITHH TEKYIIEro KOHTPOJIS
II03BOJISIET TPEBBICUTH (IOCTHTHYTH) IOPOTOBBIl YPOBEHb («YIOBJICTBOPHUTEIHHO») OCBOCHHS
IPETYCMOTPEHHBIX JIEMEHTOB KOMITETECHIIHH.

PesynbpTaThl AMCUMIUIMHBI CYUTAIOTCS JOCTUTHYTBIMH, €CIM JUIS BCEX JJICMEHTOB
KOMITCTCHIIHIA MPEBBIIICH (JOCTUTHYT) MOPOTOBbIi YPOBEHb OCBOCHUSI KOMIICTCHIIMU HA JTAHHOM
JTamne.

[TpomexyTouHas aTTeCTanus 10 JUCHUILTHHE TIPOBOIUTCS B POpMeE 3aueTa U IK3aMeHa.

K cpade 3adera [OMyCKArOTCS CTYACHTHI, BBIIOJHHUBIIAE BCE (OPMBI TEKYIIEro
KOHTPOJIS.

3aueTr W  9K3aMEH  IPEJyCMaTpUBAIOT  BBHIOOPOYHYIO  IIPOBEPKY  OCBOCHHUS
HPEYCMOTPEHHBIX AJIEMEHTOB KOMIIETCHIMI ¥ KOMILICKTYIOTCS BOIIPOCAMH (3aJaHUSIMH) JIBYX
BUJIOB: TEOPETHYECKHUII BOIPOC (IJ1s1 MPOBEPKU 3HAHMIA) U KOMIUICKCHAs 3a1a4a (Uisi MpOBEpKH
YMEHHIA ¥ HaBBIKOB).

[Ipu cnaue 3aueTa CTYACHT MOJyYaeT JBa BOIPOCA W3 MEPEYHs BOMPOCOB Ui 3a4era,
BpEMsI ITOJITOTOBKH CTYJCHTA K YCTHOMY OTBETY - 10 30 MHH.

[lpu chade sK3aMeHa CTYICHT IOJIy4aeT [Ba TEOPETHYECKMX BOIpPOCA W 3a/ady W3
HIepeyHsI BOIPOCOB ISl 9K3aMeHa, BpeMsi IOATOTOBKH CTY/ICHTa K YCTHOMY OTBETY - 110 45 MUH.

IIpumep BapuaHTa BONPOCOB Ha 3a4ere:

Bapuant Ne 1

1. MoMeHT HMITYJIbCA MATEPHATbHON TOYKH 1 MOMEHT MEXaHHYECKOW CHCTEMBI.
2. Ilose 06pa3oBaHO GeCKOHEYHOI PABHOMEPHO 3apsi’KeHHOM II0CKOCTHIO ¢ IOBEPXHOCTHOI

IUIOTHOCTBIO 3apsaaa 108 Ku/m?. Onpeneaurs pa3sHoCTh OTEHNHAIOB ABYX TOYEK 0I5, OTCTOSIIHX
OT ILUIOCKOCTH Ha paccTosiHusx S u 10 cm.

IIpumep BapuaHTa BONPOCOB HA JK3aMeHe:

Bapuant Ne 1

CBf3b MKy CHJION 1 MOTEHIHUANbHOI JHepruei. I'pagnenT ckansipHoi pyHKkuuu.

3akon bumo - Capapa — Jlamiaca W ero mnpHUMeHeHHMe K Ppac4éTy MarHMTHOrO MOJA
NMPSIMOJIMHEI{HOT0 MPOBOTHUKA € TOKOM.

3. bBeckoHeyHasi MIOCKOCTH HeceT 3apsil, PABHOMEPHO pacnpeaejJeHHbIl € TOBEPXHOCTHOI
mwiotHocTei0 1 MKa/m% Ha HEKOTOPOM pPACCTONHHMH OT IUIOCKOCTH NAPAJLIEILHO  eif
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pacnosioxkeH Kpyr paauycoMm 10 cm. BplUMCIAMTL TOTOK BeKTOpa HANPSKEHHOCTH
JIEKTPHYECKOT0 MOJIsI Yepe3 ITOT KPYT.

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOH JIUTEPATYpPbl, HEOOXOXUMOM
JJIs1 OCBOEHMS TM CHUTLTHHBI

a)  OCHOBHas JIATepaTypa:

1. CasenbeB,.B. Kypc obmeit ¢pusuky : B 4-x kH. : yueObHoe nmocodbue / 1. B.
Cagenbe. - 5-¢ uzn., ucrp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. CriennanbHast nuteparypa) (Kimaccuueckas yueOHas auteparypa mno
buzuke).

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

2. Cagenbes,l.B. Kypc ob6meit ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
CagenbeB. - 5-e uzn., uctp. . - CII6. ; M. ; Kpacuonap : Jlans, 2011. - (Yuebuuku
it By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHast aureparypa mo
buszuke).

T. 2 : DnektpudectBo U MaraeTusM. - 2011. - 342 c.

3. Cagenbes,.B. Kypc ob6meii ¢pusukm : B 4-X KH. : yueOHOe mocodue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kimaccuueckas yueOHast muteparypa 1o
¢buszuke).

T. 3 : MonekynstpHas ¢pusuka u repMoanHamuka. - 2011, -208 c.

4. CasenneB,J1.B. Kypc obmeilt ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
Cagenbe. - 5-¢ uzn., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuukHn
utst By30B. CriennanbHast nuteparypa) (Kimaccuueckast yueOHast auTeparypa mo
¢buzuke).

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

b) nononHUTENILHASI JIUTEPATYypA:
5. CasenbeB, .B. COopHHK BOMPOCOB W 3a7a4 MO 00IIeH Gpusnke : yaeOHOe mocooue

11t By30B 1o HampasieHussM 510000 "EcTtecTBeHHbIE HAayKM M MaremaTuka',
540000 "TTemarornueckue Hayku'", 550000 "Texanueckue nHayku" / U. B. CaBenbes.
- 6-¢ m31., crep. - CII6. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

6. Baymmes, M.I'. Kypc oOmeii ¢usukm : ydeOHOe mocoOHMe IS BY30B TIO
TEXHUYECKUM HaIpaBJICHUSIM MTOATOTOBKU U cnernuanbHocTsiM/ M.I'. Banumies, A A.
[To3uep. - 2-e wusm., crep. - CII6.; M.; Kpacumomap: Jlawp, 2010. - 573 c.-
(YueOnuku ams By30B. CriennanbHas IuTepaTypa)
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10.

11.

12.

13.

14.

15.

16.

17.

®upranr, E.B. PykoBoIcTBO K peleHnio 3a1a4 1o Kypcy oorieit Gu3uku : yaedHoe
HOCOGHG IJid BY30B IO TCXHUYCCKMM H TCXHOJOTMYCCKUM HAIPABJICHUAM U
cneuuanbHocTaM/ E.B. ®@upranr. - 3-e uza., crep.. - CII6.; M.; Kpacnonap: Jlanb,
2009. - 348 c. - (YueOnuku 1t By30B. CrieliuanbHas TUTEpaTypa).

W3yuenue BpalleHus: TIOCKOCTH TMOJIIPU3AIMK CBETa : METOIUYECKUEe YKa3aHUs K
naboparopuoit padore Ne 57 / C.B. XoryHuoBa, B.B. bmarosemenckuii, b.b.
bonoros, B.H. Cko6enes ; CIIOI' TU(TY). Kad. obm. ¢uszuku. — CIIG. : [6.1.],
2015. - 22 ¢.(3b)

[TpoBepka 3akoHa Mamtoca : Meroaudeckue yka3zaHusi K JabopatopHoit padote No
56 / C.B. XorynnoBa, B.B. bnarosemenckuii, b.b. bonoros, B.H. CkobGenes ;
CIIOI' TU(TY). Kad. obm1. ¢usuxu. — CII6. : [6.1.], 2015. — 18 c. (Ob)

bnarosemwenckuii, B.B. HccnenoBanue CHEKTpOB NOTJIOUIEHHS PacTBOPOB
OpPraHMYECKUX MOJICKYJ. Meroanueckue ykazanus K Jaboparoproit padote Ne 90 /
B.B. bnarosemenckuii, A.B. bensikos, C.B.Xotynnona; CII6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

ApepmmHa, ['.I'. M3ydyenue nucnepcum cBeTa B Bemlectse . Meroauyeckue
yka3zaHus K naboparopnoit pabore Ne 68 /I'.I'. Apepmmna, A.B. benskos, O.I1.
Hlyctposa ; CIIOI' TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 c. (Ob)

Hanunpyenko, B. I'. Onpenenenre oTHOLICHUS 3apsiia SJIEKTPOHA K €r0 Macce C

MOMOIIIbI0 MAarHETPOHA : METOIMYECKHE YKa3aHUs K j1abopaTtopHoii padbote Ne 33 /
B. I'. Janunwsuenxo, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6mr. ¢pusuku. - CII6. :
[6.1.],2014. - 21 c. (OB)

bosoTos, b.b. fIBnenus 235eKTpOMaraiuTHOM MHAYKIIUU U CAMOUHIYKIUH :
MeTOoJIMYecKue yka3anus k abopatopHoii padbote Ne 39 / b. b. bonoros, A. B.
bensikos, O. I1. yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxkwu. - CII6. : [6.
u.], 2014. - 23 ¢. (Ob)

XKepuoBon, A.M. HM3MmepeHue AJMHBI CBETOBOM BOJHBI IpPU  [TOMOIIU
IU(QPAaKIUOHHON PELIeTKH : MEeTOMUYECKUE YKa3aHus K abopatopHoii pabore Ne 54
/ A. W. XKepuosoii, C. B. Ipsiuenko ; CIIGI' TU(TY). Kad. obmr. ¢pusuku. - CIIO. :
[6.u.], 2014. - 22 c. (OB)

HccnenoBanne rupockonuyeckoro s¢dexkra @ Meronuueckue yka3aHud K
nabopatopuort pabore / B.I'. Jlammnbuenko, C.B. [psuenko, A.N. XKepHOBOI,
1O.P. Pynaxos; CIIGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.u.], 2013. — 15 c.
(3b)

Uuobuco, A.I'. @orosnexktpuueckuit >pdext : MeToauueckue ykazaHUS K
nabopatoprorr pabore Ne 59 / A.JI. UYwmbucos, O.Il. HlyctpoBa, B.B.
bnarosemenckuii ; CIIOI TU(TY). Kad. o6m. ¢puszuku. — CIIO. : [6.1.], 2013. — 17 c.
(3b)

Uubucos, A.I'. Onpenenenre TOPU30HTATHFHOM COCTABIISIONIEH MAarHUTHOTO TOJIS
3emnu : Metoauueckue ykazaHusi K jaboparopHoit padore Ne 31/ A.I'. Yubucos,
JI.H. Kayposga, O.II. lyctpona, B.B. ; CIIOI' TU(TVY). Kad. obmu1. puzuku. — CII6. :
[6.1.],2013. - 18 c. (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

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Hanunpuenko B.I'. MccinegoBaHue HEKOTOPBIX 3aKOHOMEPHOCTEW 3JICKTPOJIM3a !
Mertoauyeckue yka3aHus K jgabopaTtopHoit padore Ne 30 /B.I'. [lanunbuenko, A.I.
Yubucos ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII06. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : Meronuyeckue ykazanwss K JaboparopHsiM paboram / B. T.
Haaunsuenko [u np.] ; CIIBITU(TY). Kad. o6mr. ¢usuku. - CII6. : [6. u.],2012. —
64 c. (Ob)

XotynioBa, C.B. W3yuenue 3akoHOB TerioBoro wm3iydeHus [Tekcr]
Meroandeckue ykazaHus K jraboparopHoit padore Ne 58/ C.B. Xorynmona, B.B.
bnarosemenckuii, B.H. Cko6enes ; CIIGI' TU(TY). Kad. o6m. duzuku. — CIIO6. :
[6.1.],2012. - 20 c. (Ob)

XoryHnoBa, C.B. MW3yueHue dJIEKTPOCTaTUUECKHX TIOJIEW HA  MOJCIH
Meroauueckue yka3zaHuss K JlaboparopHoir pabore Ne2l /  XoryHIioBa
C.B.,bnarosemenckuii B.B., Ckobenes B.H. ; CIIOI' TU(TVY). Kad. obm. pusuku. —
CIIG. : [6.1.], 2012. - 15 c. (Ob)

XKepuosoii, A.M. VccnenoBanne ONTHYECKOIO CIEKTpa IMOTJIOLIEHUS MOJIEKYIIbI
Homa: Meroauueckue ykaszaHus K JabopatopHoil pabore Ne 82/ JKepHoBoit
AN, Jdesiuenxo C.B. ; CIIOBI' TU(TY). Kad. o6m. duzuku. — CII6. : [6.1.], 2012. —
18 c. (Ob)

Beenenne B ¢usmueckmii mpaktukymM. OOpaboTka pe3ylnbTaTOB HW3MEPEHUH :
yaeOHoe mocobue It CTYACHTOB 3a09HOoN (popmbl 00yuerus / b.b Bonoros [u ap.];
nox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 c. (Ob)

OnexrpudecTBo : COOPHUK METOIUYECKUX yKa3aHHWH K JIabopaTopHBIM paboram /
CIIOI'TU(TY). Kad. obm. ¢pusukwm ; mox pen. H.I'. Mocksuna. — CII0.: [6.1.], 2006.
—-56c.

HynuukoBa, T.A. OmnpeneneHue TemnepaTypbl HUTH JIaMIIbl HaKaJWBaHUS
Meroanueckue ykazaHus K JiabopartopHoir pabore No23/ T.A. Jlyanukosa, B.b.
Ocrames ; CIIOBI' TU(TY). Kad. o6mr. ¢pusuxu. — CI16.: [6.1.], 2011. — 10 c. (3b)

HynnukoBa, T.A. M3ydyeHue pe3oHaHca TOKOB M HampsbkeHuil : Meroauueckue
yKkazaHus K JaboparopHoit pabore Ne 40/ T.A. JyanukoBa, B.b. Ocramies ;
CIIGI'TU(TY). Kad. obm1. pusuku. — CIIO0.: [6.1.], 2011. — 11 c. (OB)

HynuukoBa, T.A. Wurtepdepenuus cBera B TOHKMX IUIeHKax. [losocwkl paBHOM
tonmuubl. Konbiia HetoTona : Metonnueckue yka3zaHus K JiabopatopHoi padore /
T.A. HynuuxoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢uzuku. — CIIO.:
[6.1.],2011.-10 c. (Ob)

HynuukoBa, T.A. V3yuenue wuHTEepdepeHIUH CBeTa MNpPU TOMOIIM OUIPU3MBI
Openenst : Meronuueckue ykazaHus K JaboparopHoir pabore Ne52 / T.A.
HynaukoBa, B.b. Ocrames ; CIIOI' TU(TY). Kad. obm. ¢uszuku. — CII6.: [6.1.],
2011. - 14 c. (Ob)

Uponos, U.E. DnexrpomarHetnsm : OCHOBHBIE 3aKOHBI: y4eOHOE MOcoOue Juist
By30B / .E. UpogoB. — 5-¢ uzn. — M.: BUHOM. Jlaboparopus 3uanwmii, 2006. — 319
C.
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30.

UYepros, A.I'. 3amaunuk o ¢usnke : YuebHoe nmocodbue st BTy30B / A.I'. UepTos,
A.A. BopobbeB. — 8- u3a., nepepad. u nom. — M. : dusmariur, 2008. — 640 c.

B) BecnomoraresbHasi iureparypa:

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bonwskenmreitn, B.C. CoopHuk 3amad mo odmiemy Kypcy ¢usuku: yded. mocobue
st TexH. By30B/ B.C. Bonbkenmreitn — CII6.: Kawmwknabrit mup, 2005. — 326¢.

Hetrnad, A.A. Kypc duszuku : YaedHoe nocodbue mis Bry3oB / A.A. [ernad, b.M.
ABopckuii. — 5-¢ u3m., crep. — M.: Academia, 2005. — 720 c.

WBanos, A.Jl. MonekynsapHas pusuka: MeTtonuueckue ykazaHus K JaOOpaTOPHBIM
paboram / A.Jl. IBanog, B.B. Kammer, B.b. Ocrames; CII6I' TU(TVY). Kad. o6m.
¢busuku. — CII6. : [6.1.], 2005. — 49 c.

W3yueHne MarHWTHOTO TOJIsS B (eppoMarHeTHkKax: MeToIuvecKue YKa3aHus K
naboparopnoii pabore Ne 35 / B.B. Kammer, C.B. Xorynnosa, C.1. CranpHOBa,
b.b. bonotos ; CITOI' TU(TY). Kad. o6m1. ¢usuxu. — CII6. : [6.1.], 2005. — 20 c.

HccnenoBanue pacnpeneneHus 2JIEKTPOHOB MO CKopocTsaM : JlabopaTopHas pabora
Ne 17 / B.B. Kammer, C.B. Xorynnosa, B.B. bnarosemenckuii, B.b. Ocrares ;
CIIOI' TU(TY). Kad. o6u1. puszuku. — CII6.: [6.1.], 2005. — 15 c.

HccnenoBanue MOJNyNIPOBOJAHUKOBOTO JHoJa  : METOAMYECKUE YKa3aHUus K
naboparopnoit padore Ne 25 / T.A. lynnukosa, B.b. Ocrames, FO.A. HBanos, B.B.
Kammer ; CIIOI TU(TY). Kad. o6m. dusuku. — CII6.: [6.1.], 2005. — 20 c.

Hponos, N.E. Mexanuka : OcHoBHbie 3akonbl / .E. UpomnoB. — 7-e u3a., crep. — M.
: BUHOM. JlaGoparopus 3uanuii, 2005. — 309 c.

Hponos, N.E. BomHoseie npomeccsl : OcHoBHBIE 3akonbl / W.E. Uponos. — 2-¢ u3.,
nom. — M.: BUHOM. Jlabopatopus 3nanuii, 2004. — 263 c.

Wponos, N.E. ®dusuka makpocucrem : OcHoBHBIE 3akoHbl / .E. Mponos. — 2-e us.,
non. — M.: BUHOM. Jlab6oparopus 3nanuit, 2004. — 207 c.

Uponos, N.E. KBanroBas ¢usuka : OcnoBusie 3axonsl / U.E. Uponos. — 2-e u3n.,
nomn. — M.: BUHOM. Jla6opartopus 3uanuii, 2004. — 256 c.

Kanamnukos, H.I1. OcHoBbI ¢u3uku ; B 2-X T.: YUEOHUK IJIs1 TEXHUYECKUX CIICII.
By30B / H.I1. Kamamaukos, M.A. CrioaabipeB. — 2-¢ u31., nmepepad. — M. : Jlpoda,
2003 — 2004.

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

8.

Ilepeyenbr  pecypcoB  HHGpOPMALMOHHO-TEJEKOMMYHMKALMOHHON  CeTH

«HTEepHET», HEOOXOAMMBIX IJISI OCBOCHUS TUCHHMILINHBI.

y4eOHBIH ILJIaH, PIIJI U y4eOHO-METOIUUeCKre MaTepHaJIbL.
http://media.technolog.edu.ru

AIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
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http://media.technolog.edu.ru/

«DJeKTpOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanby https://e.lanbook.com/books/.

9. MeToauyeckue yKazaHus JJisi 00yYaIOUIUXCSI 10 OCBOEHUIO JUCIHUNIMHBI.

Bce Buapl 3anHATHM 10 gucnuiuiMHE «@PU3MKa» TMPOBOIATCA B COOTBETCTBUHU C
tpeboBanusmu cieayromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buas! yuebnbix 3ansatuii. JlJabopaTopHbie 3aHATHS.
OO6ume TpeGoBaHU K OPraHU3alMK U IPOBEICHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Bugsl yuebubix 3anstuid. Jlekums. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbl yueOHbix 3anstuil. CeMuHapel u
npakTudyeckue 3aHaTus. O0ue TpedoBaHus K OpraHu3aluy U POBEICHHUIO.

CTII CII6I'TH 048-2009. KC YKBJ. Bunbl yueOHbIX 3aHsATHH. CamocTosITENbHAs
IlaHupyemas pabora ctyeHToB. O0mue TpeOoBaHUs K OpraHU3aluy U IPOBEICHHUIO.

CTII CITI6GI'TU 016-2014. KC YKB/I. Ilopsiiok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJMMOIO Ha W3yY€HHUE JaHHOW AMCUUIUIMHBI, JIydllle
BCEro OCYILIECTBIISITH HAa BECh CEMECTP, IPEIycMaTpuBasi MPU 3TOM PETYJISIPHOE MOBTOPEHUE
IIPOMJEHHOIO MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHU IPaBUJIbHOM OpraHu3aluy yd4eOHOro Impoiiecca Juisl CTYAE€HTOB
ABJIAETCH:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

CEpbE3HOE OTHOIIECHNE K U3YYECHUIO MaTepHala;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTy#EHT NOJDKEH NPUXOAMUTH, MMesl Oaraxk 3HaHUH M BOIPOCOB IO YK€
U3Y4YEHHOMY MaTepuaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJILHOIO MPOIEcca Mo TUCIHIIJIHHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yue6HOM mpomecce MO JAaHHOW JUCHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCIIOJIB30BAHUEM CAlA-IIPE3CHTALUN;

B3aUMOJICHCTBHE C 00YYAIOIUMHKCS TOCPEICTBOM DIEKTPOHHOM IOYTHI.

10.2. IporpaMmMmHoe o0ecnieyeHue.

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

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

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMasi sl  OCYyIIeCTBJIEHUS
00pa30BaTe/ILHOIO MPOLEcca MO0 AMCHUILIHHE.

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

1. - ABC ayJUTOPUHN IUIA NPOBCACHUSA CCMUHAPCKUX U J'Ia60paTOpHBIX 3aHHTI/II71, OCHAIlICHHBIC
HHTCPAKTUBHBIMHA JOCKAMU;
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

2. -KOMITBIOTEPHBIN KJIacc, COCTOAMMNM U3 10 KOMITBIOTEPOB € BBIXOJI0M B IHTEpHET;

3. -o0opynoBaHHas J1abopaTopus AJisi IPOBEACHHS (PU3NYECKOTO MPaKTUKyMa

12. OcoGeHHOCTH OCBOEHMS TMCUMILNIMHBI HHBAJIUAAMH M JIMIAMH ¢ OrPAHNYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

JUis  MHBaNMIOB M JIML C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH y4eOHBbIE IpoOILecC
OCYILECTBIIsIETCS B cOOTBETCTBUU C [lomoxkeHneM 00 opraHu3anuu y4eOHOro mporecca ajs
00y4yeHMsI MHBAJIHUIOB U JIMLl ¢ OIPAaHMYEHHBIMH BO3MOXKHOCTAMU 3710poBbst CITOI TU(TY),
YTBEpKJI€HHBIM pekTopoMm 28.08.2014r.

ITpunoxxenue Ne 1
K pabodeil mporpaMme JUCIIATIIIIHBI

DoH/1 OLICHOYHBIX CPEACTB
AJIA IPOBEACHUSA HpOMe)KyTO‘IHOﬁ arrecralum 1o
aucuuIImae «Pusuka»
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1. IlepeyeHb KOMIIETEHIIMIi U 3TANIOB UX ()OPMHUPOBAHUS.

Komnerenuuu

HNupexc

DopMyJIHPOBKA

Jran
dopMmupoBanus

OK-10

Cr1iocoOHOCTB K ITO3HABATEIBHON NEATEILHOCTH

NPOMEKYTOYHBII

K -1

CIOCOOHOCTHIO IIJIAHUPOBATH M MPOBOAUTH (PU3HYECKHE U
XIUMHYECKHE IKCIEPUMEHTHI, MPOBOIUTH 00padOTKY MX
Pe3yJabTATOB M OLEHUBATH MOTPENIHOCTH, BbIIBUTAThH
TUIOTE3bI U YyCTAHABJIMBATH TPAHUIIBI KX IPUMCHCHHS,
MPUMEHSATH METOJIbl MATEMAaTUYECKOT'O aHAIN3a U
MOJICJIMPOBAHHUS, TEOPETUIESCKOTO U IKCIIEPUMEHTAITLHOTO
WCCIIeIOBaHMUS

NMPOMEKYTOYHBIH

IIK -22

FOTOBHOCTBIO HCNIOJIb30BATH 3HAHUSI OCHOBHBIX (H3HYeCKHX
TeOopUi AJIsl pelieHUs BOSHMKAKIIUX PU3nyecKux 3aaa4,
CaMOCTOSITEIBHOTO MPUOOpeTeHHsT (PUINUECKUX 3HAHUH, IS
MOHUMAaHUs TPUHIIMIIOB PaOOTHI TPUOOPOB U YCTPOHCTB, B TOM
YHCIIe BBIXOSIIUX 32 MPeesIbl KOMIIETEHTHOCTH KOHKPETHOT'O
HallpaBJICHUS

NPOMEKYTOYHBII

2. Moka3zaTe I U KPUTEPUU OLIEHUBAHUS KOMIETEHIMA HA Pa3JMYHBIX 3TANax HX
(hopMHUpOBaHUs, IKAJIA OLIEHUBAHMSI.

ITokazaTenu
OILICHKH "
1 Kpurepuii
pe3ynbTaToOB [ImanupyemMbie pe3ybTaThl KoMnerenmun
OLICHUBAaHUS
OCBOCHUS
JUCIUTIMHBI
OcBoeHue 3HaeT ocHOBHbIE (hu3nveckue sapieHus 1 | [IpaBuibHbIe OK-10,
paznenoB Ne 1 OCHOBHBIE 3aKOHBI MEXAHUKH; TPAHHUIIBI OTBETHI Ha [1K-1,
Borpockl Nel-58 «k [IK-22

nux HpI/IMeHI/IMOCTI/I, HpI/IMeHeHI/Ie 3aKOHOB
B BXHEHIITUX MTPAKTHYECKUX
HpI/IJ'IO)I(eHI/ISIX;

OCHOBHBIC (DM3MUYECKUE BEITMIUHBI U
(1)H3I/IT-ICCKI/I6 KOHCTAHTBHI, UX
onpeziesicHUE, CMBICH, CIIOCOOBI U
€MHUILIBI UX U3MEPEHUS;

YmMmeer

3aMKChIBaTh YPAaBHEHUSI MEXaHHUKHU B
cucreme CH;

B.TlalleeT HaBbIKaAMH HpI/IMeHeHI/Iﬂ
OCHOBHBIX METO/IOB (DU3UKO-

3auety 1 Ne 1-29 k
9K3aMeHY
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynabTaThl

Kpurepunit
OLCHUBAHUA

Komnerenun

MAaTEMATHYECKOI'o aHajIn3a JJid pCIICHUA
MCXaHUYCCKHX 3aJa4.

OcBoenue
paznenoB Ne 2

3uaer
OCHOBHbIC (DU3MUYCCKHUEC SIBICHUSA U

OCHOBHBIE 3aKOHBI DJIEKTPOMArHETU3MA,
TPAHUIIBI UX IIPUMEHUMOCTH,
OCHOBHBIC XapaKTEPUCTUKHU
3JIEKTPUUIECKOTO U MATHUTHOTO OIS, UX
ompeeIeHIE, CMBICI, CITOCOOBI U
SJIUHUIIBI UX U3MEPEHUS;
Ha3HAYCHHE U TIPUHITUIBI TEHCTBUS
AIIEKTPOU3MEPHUTENHHBIX IIPHOOPOB;
YmMmern:
yKa3aTh, KaKie 3aKOHBI OMACHIBAIOT
JTAHHOE JIEKTPOMArHUTHOE SIBJICHHUE WU
addexr;
HCTOJIKOBBIBATH CMBICI (DH3MUECKUX
BEJIMYUH U TIOHSTHIA;
3aMMCHIBaTh YPaBHEHUS IS (PUIUIECKIX
BennuuH B cucteme CU;
Baaners.
HaBBIKAMH TTPUMEHEHUS] OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHICCKOTO
aHaJM3a JUIA pemieHus 3a/1a4
3JIEKTPOMAarHeTU3Ma.

[IpaBunbHbIE
OTBETHI Ha
Borpockl Ne35-66
K 3adety U Ne 30-
63 Kk DK3aMEHY

OK-10,
I1K-1, I11K-22

OcBoenue
paznenoB Ne 4

3HaTh: 0COOEHHOCTH
TEPMOJANHAMUYECKOTO U CTATHCTHIECKOTO
METO/IOB H3YYEHHSI MAKPOCHCTEM;
OCHOBHBIC (1)I/I3I/I‘IGCKI/IC SABJICHUA U

OCHOBHBIC 3aKOHBI MOJICKYJISIPHON
(U3MKH U TEPMOJIUHAMHKH; TPAHMIIBI UX
MPUMEHUMOCTH,
OCHOBHBIC (DU3UUECKUE BETHUMHBI 1
(u3MYECKUE KOHCTAHTBI, UX
ompeJieNieHHe, CMBICI, CIOCOOBI U
€IMHUIIBI HX U3MEPCHHUSI;

YMeTh:
Yka3aTh, KaKie 3aKOHBI OITUCHIBAIOT
JAaHHOE siBJIeHUE WK dPPeKT;
WCTOJIKOBBIBATH CMBICH (PU3MUYECKUX
BEJIMYUH M [TOHSTHI;
3aMKChIBaTh YPaBHEHUS JIJISI PU3UUECKHUX
BennuuH B cucreme CU;

Baagers.
HABBIKAMH [TPUMEHEHHUSI OCHOBHBIX

IIpaBunbHbBIE
OTBETHI Ha
Bompockl Ne67-90
K 3auety u Ne
102-119 K
JK3aMEHY

OK-10,
[1K-1, T1K-22
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynabTaThl

Kpurepunit
OLCHUBAHUA

Komnerenun

METO/IOB (PH3UKO-MATEMATHIECKOTO
aHanM3a JUis pelIeHus 3a1a4
CTaTUCTHIECKON (PU3UKH U
TEPMOMHAMUKH.

OcBoenue
pa3znenoB Ne 3

3HATB:
OCHOBHBIC 3aKOHBI BOJIHOBBIX ITPOIIECCOB,;

TpaHUIbl UX TPUMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B BaXKHEUIIINX
NPAaKTUYECKUX IPUIOKEHUSAX; BOJIHOBBIE
CBOICTBA NEKTPOMArHUTHOTO
W3JTy4EHHsI, OCHOBHBIE CBOWCTBA
CBETOBBIX BOJIH;
Ha3HAYCHHE M MPUHIHIIEI JCHCTBHS
UHTEPPEPOMETPOB, ONIAPU3ATOPOB,
JUQPaKIUOHHOHN PEIIETKH. Y METh:
00BSICHUTH OCHOBHBIE HAaOJI0O1aeMble
NPUPOAHBIE U TEXHOTCHHBIC SIBJICHUS U
3¢ dexTH ¢ no3unuil QyHIaMeHTaTbHBIX
(M3HYIECKUX B3aMMO/ICHCTBU;
yKazaTh, KaKue 3aKOHBI ONHCHIBAIOT
JAHHOE sIBJIeHUE WK YPPEKT;
HCTOJIKOBBIBATH CMBICH (PU3UUECKUX
BEJIMYUH U TIOHSTHIA;
3aMMCBIBATh YpaBHEHUS U1 QPU3NUECKUX
BenmmuuH B cucteme CU;

Baaners.
HaBBIKAMH PUMEHEHHS] OCHOBHBIX
METO/IOB (PH3HKO-MaTEMaTHIECKOTO
aHanM3a Ui peLeHus
€CTECTBEHHOHAYYHBIX 33/1a4.

[IpaBuibHbIE
OTBETHI HA
BOIpochl Ne91-
124 x 3auety u No
64-101
9K3aMeHy

OK-10,
I1K-1, IIK-22

OcBoeHue
pa3nenoB Ne 5

3HATB:
KBanToBEIE cBOWCTBa

ANEKTPOMArHUTHOTO U3ITyUCHHS;
OCHOBHBIE IKCIIEPUMEHTAIILHBIC
MOITBEPKCHHSI KBAHTOBOW MEXaHHKH;
OTIMCaHUE COCTOSTHUS MUKPOYACTHIIBI C
MTOMOIIIBIO BOJTHOBOM (PYHKITNY;
ypaBHenue [llpennnrepa; kBaHTOBaHHE
aTOMOB, MATHUTHBIE CBOHCTBA aTOMOB.
Ymersn:
00BSICHUTH OCHOBHBIE HAOJFO1aeMbIe
MIPUPOJTHBIC U TEXHOTCHHEIE SBJICHUS
3¢ dexTh ¢ no3unuil QyHIaMeHTATBEHBIX
(hU3UYECKUX B3aMMO/ICHCTBU;

[IpaBunbpHbBIE
OTBETHI Ha
Bompockl Nel25-
155 k 3auery u
Nel120-147 x
9K3aMeHy

OK-10,
I1K-1, T1IK-22
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynabTaThl

Kpurepunit
OLCHUBAHUA

Komnerenun

yKa3aTh, KaKue 3aKOHBI OMHCHIBAIOT
JaHHOE sIBJIeHUE WK YPPEKT;
HCTOJIKOBBIBATh CMBICIT (PU3MUECKUX
BEJIMYHH U MTOHSATHIH;
3aMUCHIBATh ypaBHEHUS I (PU3UIECKUX
BenuuuH B cucreme CH;

Baaners.
HaBBIKaMH PUMEHEHHUS] OCHOBHBIX
METOJI0B (PH3UKO-MAaTEMaTHIECKOTO
aHayM3a JUIsd pelIeHus 3a1a4 KBaHTOBOU
MEXaHUKH 1 KBAHTOBOW ONTHKH.

OcBoenune
paznenoB Ne 6

3uarb: CocTaB M XapaKTEPUCTUKHU
aTOMHOTO s/Ipa, SHEPTHIO CBSI3H,
CHCTEMATHKY 3JIEMEHTAPHBIX YaCTHUII;

3aKOHBI COXPaHEHHS U MX POJIb B (hU3HKe
9JIEMEHTAPHBIX YacTUl] PU3HIECKHE
SIBIICHUS] 1 OCHOBHBIE 3aKOHBI (DH3UKHU
aTOMHOTO SIIpa ¥ SJIEMEHTaPHBIX YaCTHII;
Ymersn:
00BSACHUTH OCHOBHBIE HAOIIOJTaeMbIe
NPUPOIHBIC U TEXHOTCHHBIC SIBJIICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(U3MYECKUX B3aMMOJICHCTBUN;
yKa3aTh, KAKUE 3aKOHBI OITUCHIBAIOT
JTAHHOE SIBJICHHUE WIIH dPQEKT;
HCTOJIKOBBIBATH CMBICIT (PU3UUECKUX
BEJIMYWH U TTOHSITHH;
3aIHCHIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenmuuH B cucteme CU;
Baapers:
HaBBIKAMH PUMEHEHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaNM3a I PeleHus
€CTECTBEHHOHAYYHBIX 33/1a4.

[IpaBunbpHbBIE
OTBETHI Ha
Borpockl Nel156-
160 x 3auety u
Ne 148-155
9K3aMeHy

OK-10,
I1K-1, 1IK-22

[Ikana ouenuBanus coorserctByer CTO CIIOI TU(TYVY):
€ClIM TI0 JUCIUIUIMHE TPOMEKYTOUHAs aTTeCcTalus MpoBOAWTCS B (opme 3adera, TO
pe3yNbTaT OLIEHUBAHUS — «3a4TCHO», «HE 3aUTECHOY,
€CIIM 10 JUCIUIUIMHE MPOMEXYTOYHAS aTTeCTaIlusl MPOBOAMTCS B (hopMe dK3aMeHa U
(unm) KypcoBOro mpoekTa (paboThl), TO HIKAIA OIICHUBAHUS — OallTbHAs.

3. TunoBble KOHTPOJIbHbIE 32/1aHUA /15 IPOBEJAEHUS MPOMEKYTOYHOM aTTeCTAlNHU.
Bomnpocsl 1J151 OLleHKU 3HAHUI, YMEHUIl U HABBIKOB, CGOPMHPOBAHHBIX Y CTYAEHTA IO
komnerenuusam OK-10, ITK-1, IIK-22
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10.

11.

12.

13.

14.

15.

16.

17.

Bonpocsl 1J151 npoBeieHUs 3a4eTa

Uro Takoe cuctema otcuera? Jlaiite onpenenenue nepeMerieHus, myTH, panyc-BeKTopa,
TPaeKTOPHH.

MarepuanbHasi TOYKa JBMKETCS MPSMOJHMHEWHO COTJIACHO YPaBHEHHIO JIBHXKCHHS X =
6+2t% (M). OnpesienuTh YCKOpEeHHe TOYKU B MOMEHT BpeMeHH t=3 c.

JaiiTe onpeneneHrue MTHOBEHHOM CKOPOCTH, YCKOPEHUS, CPEHENH CKOPOCTH.

KuneTndeckue ypaBHEHHE JBYX MATEpPUANbHBIX TOUEK MMEIOT BHA: X1=A1t+Bit>+Cit® u
xo=Ast+Bot?>+Cat?, rne A1=1 m/c; Bi=4 m/c?®; C1=—3 m/c%; A2=2 m/c; B>=—2 m/c%; C2=5
m/c?. OnpeJIeIuTh MOMEHT BPEMEHH, B KOTOPBI YCKOPEHHS 3THX TOUeK OYIyT PaBHEL.

JlaiiTe onpenenenre HOpMaabHOIO YCKOPEHHUs U TAHT€HIIUAJIBHOTO YCKOPEHHSL.

Kamens OpocaroT moa yriom K ropu3oHTy. Paguyc KpUBM3HBI TPAaeKTOPUHM B TOYKE
HauBBICILIETO NoabeMa paiauyc kpuBusHel R = 10 M. Omnpenenure CKOpOCTb B 3TOH
TOUKE.

HaﬁTe OIIpCACIICHUC er'IOBOﬁ CKOPOCTH U YI'JIOBOI'O YCKOPCHMUL. Kaxk cBsi3aHbI THHEHHEBIC
" YTJIOBBIC KHHEMATUYICCKUEC BCIIMYNHBI.

JIuHeltHast CKOPOCTh TOYEK HAa OKPYKHOCTH Bpalllalolerocs aucka pasHa 3  M/C. Touku,
pacrnojio’keHHble Ha paccTostHUM 10cM Osinke K OcH, UMEIOT JMHENHYIO CKOPOCTh 2
M/C. OnpenenuTe yriioByK CKOPOCTh BPAIICHUS TUCKA.

UYro takoe nHepuuanbHas cuctema orcuéra? Chopmynupyiite 3akoHsl HproToHa.

Yrobbl ompeneautbh KO3 UIMEHT TpeHuss K MexIy IepeBSHHBIMH MOBEPXHOCTSIMH,
OpYCOK IMOJIOXWIH Ha JOCKY W CTaJIA MOJHUMATH OJMH KOHEI[ JOCKH JI0 TE€X TOp, MOKa
OpPYCOK He Haual MO Heil CKOJNB3UTh. DTO NPOM3OILIO TIPH yIie HakIoHa mocku 450,
Onpenenure KO3PGUIUEHT TPEHUS?

JlaiiTe ompeneneHue 3aMKHYTOM cucTeMoll MaTepuaibHbIX Todek. Cdopmynupyiite
3aKOH coXpaHeHus umiyibsca. Chopmynupyite Teopemy 00 U3MEHEHUH UMITYJIbCA.

Ha mony crout tenexka B BUJAE NJIWHHOW OCKU, CHaOXEHHOU Jerkumu kosiecamu. Ha
OJHOM KOHIIE IOCKH CTOHUT 4eloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpedb. TpeHue BO BTyJdKax He3HauuTelbHO. C KakoW CKOpPOCTBHIO OyneT
JIBUTAThCS TENEXKKA, €CIIM YENOBEK MOUJET BAOJIL JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

JaiiTe ompeneneHue LEHTpPa MacC CHCTEMbl MaTepHalbHBIX Touek. Cdopmynupyiite
TEOpEeMyY O JIBUJKEHUU IIEHTpa Macc.

Ha mony crout tenexka B BHUAE AJTWHHOW JOCKU, CHaOXEHHOU JerkuMu kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMUT 4uelloBeK. Macca denoBeka 60 ke, Mmacca gocku 20 xe. Maccoi
Koiec mpeHeOpeub. TpeHue BO BTylIKax He3HauuTenbHO. Ha Kakoe paccrosiHHe
MEePEABUHETCS TENEXKKA, €CIIA YEIOBEK NEPEeIeT Ha IPYroil KOHel JOCKHU?

Z[aﬁTe OIMPEACIICHUC MOMCHTA HUMITYJIbCa U MOMCHTA CHJIbI OTHOCHUTCIIBHO TOYKH H
OTHOCHUTCIIBHO OCH.

Tonkuit crepxkens AmuHON 50 cm m Maccoin 400 2 BpamaeTcs ¢ yriioBbIM YCKOPEHHEM 3
¢ 2 BOKPYT OCH, MPOXOJIAIIeH uepe3 cepeiuHy CTepKHs MepleHUKYIAPHO K ero JUIHHE.
Ornpenenuts Bpalaomui MOMEHT.

UYto Takoe MOMEHT HHEPLUUH MaTepHAIbHON TOUKKA? Kak BbIpakaeTcsi MOMEHT UMITYJIbCa
TBEPJOTO TEJIA YEPE3 MOMEHT UHEPLIUU?
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18. Jlniuna ToHKOrO npsimoro crepxHs 60 cum, a macca 100 2. OnpenenuTb MOMEHT MHEPIUH
CTEp>KH OTHOCUTENIBHO OCH, NMEPHEHIUKYISIPHOM K €ro JUIMHE M NPOXOJsIled depes
TOUKY CTEpPXHsl, ylaleHHY0 Ha 20 cm OT OJJHOTO U3 €ro KOHIIOB.

19. 3anummTe OCHOBHOE YpaBHCHHUE JUHAMUKH BpallaTCJIbHOTO ABHXKCHHUA TBEPAOTO TEa.
Hammmure YpaBHCHHUEC MOMECHTOB.

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
octanoBuics. OnpeneauTsb K03(pPUIUeHT TpeHus.

21. ChopmynupyiiTe 3aKOH COXpaHEHHS] MOMEHTA UMITYJIbCA.

22. [Inatdopma B BUIE nUCKa paguycoM | m Bpaimaercs Mo WHEpIuH, aemas 606/mun. Ha
Kparo 1miaThOpMbl CTOUT YEIIOBEK, Macca KoToporo paBHa 80 xe. Ckonbko 000pOTOB B
MUHYTY Oyner aenaTh miaatgopma, €cid 4YelloBeK mepeiaer B ee IeHTp? MomeHT
uHepIMK maaTGopMbl paser 120 x2:mu?. MOMEHT MHEPIHHU YeloBeKa PACCUMTHIBATH KakK
JUTSL MaT€PUAITLHOM TOUKH.

23. aiite onpeneneHue paboThl CHbl. UTO Takoe CKaJspHOE MPOU3BEACHHE 2-X BEKTOPOB?
Yrto Takoe MOIIHOCThH?

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciu macca rpysa 100xe,
JUIMHA HAKJIOHHOM miockocTy 2 m, yron Hakitona 30°, kooduuuent Tpenus 0.1 u rpys
JBUIKETCA ¢ ycKopeHueM 1 /.

25. Kakue cuiibl Ha3bIBalOTCSl KOHCEPBATUBHBIMHU? UTO Takoe MoTeHUuanbHas sHeprus? Jis
KaKHX I10JIEH MOYKHO BBECTU ITO MOHSATHE?

26. Kamens Gpomen Beepx noa yraom 60° k mosepxnoctu 3emmu. Kunerudeckas sHeprus
KaMHS B HadyaJbHBIA MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYIO U
NOTCHLUAJIbHYI0O OHEPrUM KamMHS B  HauBBICIIEH TOYKE €ro  TPacKTOPHUHU.
ConpoTuBieHHEeM BO3yXa MpeHeOpeyb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyiite TeopeMy 00 HU3MEHEHUU
KHHETHYEeCKOW HHepruu. [Ipm Kakux YCIOBHSX COXpaHSETCS IOJHAs MeXaHWdecKas
SHEPTUSI CUCTEMBI?

28. XokkeliHas maiida CKOJIB3UT 5 M, eclu NMpHu Opocke el cooOLaroT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYalIbHYIO0 CKOPOCTh 4 M/c?

29. ChopmynupyiiTe  NPUHIUN  OTHOCHTENbHOCTH [ amunes-DiHIITelHa.  3anmummre
dbopMyTy, BRIpaXAIOI[yI0 OTHOCUTEIFHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B naboparopHoii cucTeMe 0TCUeTa MU-ME30H ¢ MOMEHTA POKACHHS 10 MOMEHTa pacraja
nposieren paccrosHue 75 M. Ckopoctes mnu-mMe3oHa paBHa 0,995 c. Omnpenenuts
COOCTBEHHOE BpeMsl KH3HH MH-ME30Ha.

31. ChopmynupyiiTe TPUHIUN  OTHOCUTENbHOCTH [ anmnes-DUHIITEWHA.  3alunimTe
dhopMyITy, BRIpaXAIOI[yI0 OTHOCUTEIFHOCTh MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpeanonoxxuM, 4To Mbl MOXKEM H3MEPUTh UIMHY CTepxHsS ¢ ToyHOCThio 0,1MkM. [Ipu
KaKOW OTHOCHTEIBbHOM CKOPOCTH ABYX MHEPIHAIBHBIX CUCTEM OTCYETa MOXHO ObUIO OBl
OOHApPYKUTh PEJIITUBUCTCKOE COKpAllleHHE JUIMHBI CTEep)KHSA, COOCTBEHHas JUIMHA
KOTOpoOro pasHa 1 M?

33. 3anumuTe GopMyy JUISI SHEPTUN YaCTUIIBI B PEISITHBHCTCKON MEXaHHUKE.
34. Tlonuas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckoibpko mpu 3TOM H3MEHUTCS Macca Tena’?
DJIeKTPOMarHeTu3mM

35. JlaiiTe ompeneneHne HANPSHKEHHOCTH SJIEKTPUYECKOTO TMOJIs. 3amumuTe GOpMyIbl IS
HANPSDKEHHOCTH 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 HaxonsTes B Toukax (0; 0) u (2; 0)
NpsIMOYTrOJbHON cucteMbl KoopauHat (X; Y), rme X, Y 3amaHbl B MeTpax.
OnpenenuTs NPOEKIMIO Ha OCh 0X BEKTOPA HAIIPSYKEHHOCTH 110JIst B Touke (1; 1).

Jaiite onpenenenue cwioBod nuHUU. CHopMyIHpyHTEe NMPUHIMI CYNEPHO3UIIUN IS
AIEKTPUUYECKOTO MOJIS.

Kako#l myTh 1O CHJIOBOW JIMHUHW IO TOJTHOM OCTAHOBKH MPOXOJUT OL-4acTHIIA B
OJTHOPOJHOM TOPMO3SIIEM mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, eciyn HadanbHas
ckopocTh ee 20000 km/c? Macca yacTHIIBI 6,4 102" kr, 3apsx 3,2 10 19 K.

JlaiiTe ompenerneHne MOTOKAa BEKTOpa uepe3 MOBEpXHOCTh. ChopMymupylTe Teopemy
I'aycca mia Bexropa E.

beckoHeuHasi IIOCKOCTh HECET 3apsij, PABHOMEPHO PacIpeleleHHbIN C IIOBEPXHOCTHON
mnotHocThio 1 MkKi/M%. Ha HEKOTOpPOM paccTOSIHMM OT TIOCKOCTH HapaluieibHO eif
pacrioniockeH Kpyr paamycom 10 cMm. BBIYHCIUTH NOTOK BEKTOpa HAIMPSKEHHOCTH
IIEKTPUYECKOTO I10JISL YEPE3 ITOT KPYT.

3anuiuTe BbIpaXKeHHUE A paboThl 10 MEPEMELICHUIO 3apsijia B I0JIe Yepe3 Pa3sHOCTh
norennuanos. Chopmynupyiite Tteopemy o nupkyasanuu. CleacTBHEM KaKOTO CBOWCTBA
JIEKTPOCTATUYECKOTO MOJIA SBIAETCA 3Ta TeopeMa?

ToHKHMI CTep)KeHb COTHYT B NOJyKoJblO. CTepKeHb 3apspkeH ¢ JIMHEWHOU
miotHOcThIO 1 00 HK/M. Kakyto paGoTy Hamo coBepmuTh, 4ToOBI IepeHectn 3apsif 1
HKJI 13 neHTpa xospla B 06CKOHEYHOCTh?

Jaiite onpeaeneHne NOTEHUMANIA MIEKTPUUECKOro noiist. Jlaite onpeneneHrue rpajiueHTa
BeKTOpa. 3anumute (GopMyiy, BBIPAKAIONIYIO HAMPSHKEHHOCTh AJIEKTPUUYECKOTO IMOJIS
yepe3 noreHuuan. Kak ompenenutb pa3HOCTh INOTEHLHUANOB, €CIM M3BECTHO II0JIE
HaNpsHKEHHOCTH?

Omnpenenure pasHOCTh NOTEeHUUANOB Mexay Toukamu (-1, 0,0) u (1,0,0), ecmu
HAMPSKEHHOCTD dJICKTPpUYecKoro mois E=2i+4j+3k.

YTo HA3BIBAIOT SJICKTPUYCCKHUM JUITIOJIbHBIM MOMCHTOM, CBA3AaHHBIM 3apiaa0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM JJICKTPUUCCKOT'O CMGHICHI/IH?

BoluncinuTs 35eKTpUuecKril MOMEHT umods, eciu ero 3apan 10 uKun, niuedo 0,5¢cm
Haiite ompeneneHue BekTopa IUIOTHOCTH Toka. Kak ¢opmynupyercs 3akoH Oma B
mudpdepenimansHoil  popme? Kax  dopmynupyercs 3akoH Jxoyns — Jlenma B
muddepeHmanbHoR popme?

Onpenenuth IUIOTHOCTh TOKa B JKEJIE3HOM MPOBOJAHHMKE JUIMHOM 10M, eciu mpoBoj
HaXOJUTCs M0 HanpspkeHneM 6 B. ¥V aenbHoe conpotuieHue xene3a 98 HOM M.

Haiite omnpenenenune OJIC. Kak dopmynupyercs o0000meHHbli 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmynupyercs 3akon Jxoyns — Jlenna?

Toxk B nenu 6arapeu, 3/IC xoropoii 30 B, pasen 3 A. Hanpsbkenue Ha 3axumMax Oatapeu
18 B. Haiiqute conmpoTHBIIEHHE BHENTHEH YacTH LIETIM W BHYTPEHHEE COMPOTUBIICHUE
OaTapeu.

Hanummwre Bblpakenue g cunsl Ammnepa. Kakyro cuny HaseiBatroT cuioi Jlopenma?
Hanumure hopmyny ans Heé.

3apspkeHHas YaCTHIIA JIBIDKETCS B MATHUTHOM TI0JI€ 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 KuHernueckas sHeprus W= 12 xaB.

Yro Takoe MarHUTHBI MOMEHT BHTKa ¢ TOKOM? Harmmmre BBIPAXCHUC JII MOMCHTA
CHIJIBI, )IefICTByIOHIeﬁ Ha BUTOK C TOKOM B MarHuTHOM IIOJIC.
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54. Kakoii Bpamaromuii MOMEHT JIEeHCTBYeT Ha paMKy C TOKOM cwioil | = 2 A4 mnpu
MOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
comepxut N = 30 ButkoB miomazasio S = 10 cu?, a II0CKOCTh paMKu 00pasyeT yron =
60° ¢ muHuAMHU 1ToJ1A?

55. Hannmmare ¢dopmyny, Bbelpaxkaromyto 3akoH buo — CaBapa — Jlammaca. IlosicHure
PUCYHKOM CMBICJI COOTBETCTBYIOLIUX BEKTOPOB.

56. beckoneyHO IIMHHBIN MPOBOA 00pa3yeT KPYyroBOoW BUTOK, KacaTeIbHBIM K mpoBoay. I1o
npooay uaer Tok cwiao | = 5 4. Hailitu panumyc BUTKa, €cClid HaNpSKEHHOCTh
MarHUTHOTO 1O B LieHNpe BuTka H = 41 A/m.

57. ChopmynupyiiTe Teopemy O LMPKYISLHMM ISl CTallMOHAPHOTO MArHUTHOTO MO B
BaKyyMe.

58. BbuucanTh MUPKYIALNUAI0 BEKTOpPa HHIYKIIUU BJOJH KOHTYpA, OXBATHIBAIOIIETO TOKHU
11=5 A, =75 A, Tekymue B OJHOM HampaBjeHuu, U TokK I3=10 A, Tekymmui B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

59. Hanumure 3aKkOH  3JEKTPOMArHUTHOM  MHAYKIMHM B MHTErpaibHON  dopme.
Cdopmynupyiite npasuio Jlenna.

60. KBagpaTHblii KOHTYp, clelaHHbld U3 npoBoaa mmuHoi | = 0,4 M, momemieH nomepek
CHJIOBBIX JINHUH B OJJHOPOJHOE MarHUTHOE 1oJie. HIyKIns MarHUTHOTO TIOJISE MEHSIETCSI
cO BpeMeHeM 1o 3akoHy B = (2 + 0,4 t?) mTr. Onpenennts B MOMEHT BpeMeHn t = 2 ¢
MarHUTHBIA TOTOK, TNPOHHU3BIBAOIMA KOHTYp, M JJIC HMHAYKIHMH, HaBEICHHYIO B
KOHTYPE.

61. 3anuiuTe 3aKOH JIEKTPOMArHUTHON MHIYKIIUHU B popMyTupoBke Makcpesa.

62. MaayKuss MarHUTHOTO TOJISI MKy TIOJFOCAMU JIBYXITOJIFOCHOTO reHeparopa B= 0,8 7.
Portop umeer N = 100 ButkoB miomanpio S = 400 i OrnpenenuTh 4acToTy BpaILECHUS
AKOps, €clIu MakcuManpHoe 3HadeHue DJC mHAyKiuu Eimax = 200 B?

63. Uto Takoe TOK cMmelleHus? 3anuiuTe 3aK0H MOJHOTO TOKa (TeopeMy O LHUPKYIISALUN) s
MarHUTHOTO TOJIS B BEIIECTBE C YYETOM TOKA CMELIEHUS (ISl HECTAIMOHAPHBIX TOJIeH).

64 OHpCHGJ’II/ITe IIJIOTHOCTh TOKa CMCIICHHA, CCIIM HHAYKOUA OSJICKTPHUYCCKOTO I10JIA
Bo3pacTaeT paBHOMepHO oT 0 10 10 HKn/M? 3a 1 MunyTY.

65. Kakoe sBrIeHHME HaA3BIBAIOT CaMOMHIYKIMEH? UYUTO Ha3bBalOT WHAYKTUBHOCTHIO
MIPOBOJIHUKA?

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

67. Chopmymnupyiite ocHoBHBIe monoxeHuss MKT. KakoBsl OCHOBHBIE MPEIITOJIOKECHUS
Mozienn wuaeadbHoro rasa? Yro Takoe Monb BemiectBa? Yemy paBHo R/K (R —
yYHUBEpCallbHast Ta30Bast MOCTOsIHHAsA, K — mocTosiHHas bospiimana)?

68. 3 OamioHa co CXKaThIM Ta30oM oOcCTalach B Oa/UIOHE, €CNIM IE€PBOHAYAIBHO IIPU
temneparype 270C maHoMeTp mokassiBan AasieHue 60 atM, a yepe3 HEKOTOPOE BpeMs
npu Temneparype 120C nanenue 6su10 19 atm?

69. BanumuTte ¢GOopMyNly BBIPAXKAIONIIYI0 3aBUCUMOCTb  CpPEIHEH CKOpPOCTH JBMXKEHUS
MOJIEKYJIBI OT TemrepaTypsl? Hamummre ocHoBHoe ypaBHenue MKT. Kak 3aBucur
Cpe/iHee 3HAUYCHHE YHEPTHH MOJIEKYJ OT TeMIepatypbl (puBeaute hopmyiny)?

70. CpenHexBaipaTiyHas CKOPOCTb MOJIEKYJbl HEKOTOpOro rasa pasHa 851 wm/c./laBneHue
ra3a pasHo 7,4-103 Ila. HaliTu u1oTHOCTB Tra3a py 3TUX YCIOBHUSX.

71. Yto Ha3BIBAIOT YKCIOM CTEIIEHEH CBOOOIBI MEXAHWYECKOH cCHUCTEMBI? B uem cocTouT
rumnore3a (3akoH) O paBHOpAcIpeAeeHUN SHEPTHHU 110 CTENIEHSIM CBOOOAbI?
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72. HekoTopoe koauuecTBO a3ora Haxoautcs npu temneparype 300 K u gasnenun 105 Ila.
Kunernueckas sHeprusi mocTynaTeIbHOIO JBM)KEHUS MOJEKyd paBHa 6,3 Jlxk. Haiitu
YHCIIO MOJIEKYJI T'a3a, ero Maccy u o0beM.

73. Ilepeunciure N3BECTHBIE BaM sBJICHUS NlepeHoca. Hanumurte ypaBHeHue auddysuu.
Hanumure hopmyny anst cuiiel Ba3koro TpeHus.  Hanummmre ypaBHEHUE
TEIIONPOBOAHOCTH.

74. CpenHsis JUIMHA CBOOOIHOTO IPoGera aTOMOB T'eJTHs IPU HOPMANIBHBIX ycnousx 1,8-107°
cm. Onpenenuth ko3 dunineHT qudy3uu remus.

75. Kak cBsi3ana pabota B TepMOJMHAMUKE C MpUpalieHueM oobema? UTo Takoe BHYTPEHHSIS
sHeprus? B uem cocrout 1 Havano tepmoauHamuku? YTO Takoe TEIIOEMKOCTbH?
Harnumure hopmyny Maiiepa.

76. Kakoe KOIMYEeCTBO TEIUIOTHI BBIACIUTCS, ecu 1 2 a3ota, B3sitoro mpu temmneparype 0°C
nox nasnenueM 10° [1a n3oTepMudecky cxath 10 aasnenns 10%77a?

77.Yto Takoe oOpatumblii mpouecc? Urto Takoe anmabarmueckuil mponecc? Hamummre
ypaBHenue aaunadarsl (ITyaccona).

78. Bo3nyx, 3anumaBiuii o0bem 10 2 nipu 1aBaeHUH 10° ITa, 6bI1 aquabaTHUECKH CKAT J0
oobema 1 7. [Tox kakuM JaBICHHEM HaXOJUTCS BO3yX MOCIIE CKATHUS?

79. Chopmynupyiite Il Hayano TepMOAUHAMUKH.

80.T'a3, coBepmarouuii 1ukn Kaprao, 2/3 TemioTsl, OMy4YeHHOW OT HarpeBaTels, OTIAeT
oxjanurento. Temneparypa oxnaaurens 0°C. OnpeaenuTs TeMrepaTypy HarpeBaTes.

81. Uro rakoe nukn Kapuo? Uro mHaspator KIIJI TemmoBoro asurarens? Kak
Boipakaetcst KIN/] ukia KapHo yepes temneparypbl HarpeBaTesl U XOJIOUIbHUKA?

82. B pesynbTare KpyroBoro mnpoiecca ra3 coepiui padoty 1 /e u nepenan oxJIaauTento
4,2 /e TernnoTsl. OnpeaenuTs TePMUYECKUH K. 11. J. HUKIIA.

83. [laiite TepMomuHAMHYECKOE OIpeJesieHHe SHTPONUU. B KakoMm mporecce SHTPOMIHS
ocraercs nocrosaHoi? [Toctpoiite nukn KapHo B koopauHarax S-T.

84.B pe3ynbraTe M30XOPHUYECKOTO HArpeBaHUsl OJHOTO I'paMMa BOJOPOAA JaBJICHHE Ta3a
YBEJIMYUIIOCH B J1Ba pa3za. Onpenenuts N3MEHEHNE SHTPOIHMHU Ira3a.

85. Kak, 3Has pyHKLHUIO pacmpeeneHns: Moiekyi o ckopoctsim f(V), onpenenuts Hanbonee
BEPOATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakas 1oy MOJIEKyIT KHCIIOpOa 00J1a1aeT CKOPOCTSMH, JIS)KAIIMMH B HHTEpBaje oT 910
10 911 m/cex, ecniu Temriepatypa raza 400°K?

87. Kak, 3Has QyHKIHMIO pacrpeaesieHusi MOJICKYJ 1Mo ckopocTsMm f(v),onpenenuTs cpenHee
apru(MeTHIECKOe 3HAUEHNUE CKOPOCTH MOJIEKY?

88. Kakas nmons obumiero ymciaa MOJIEKYJ raza o0JaJaeT CKOPOCTSIMH, OTJIMYAIOIIUMUCS OT
HanOoJiee BEpOATHONU CKOPOCTH He Oosblie yeM Ha 1%7?

89. Kak, 3Has (QyHKIIUIO pacmpeleieHuss MOJIEKYII 1Mo ckopocTsaMm f(Vv) ompenenuts cpenHee
KBaJPaTUYHOE 3HAYCHHUE CKOPOCTH MOJIEKYJT?

90. Ha kako#i BBICOTE HaJ| MOBEPXHOCTHIO 3eMiIM aTMOC(epHOe JaBJICHHE BIBOE MEHBIIIE,
yeM Ha noBepxHocTu? Temneparypy Bo3ayxa CUATAaTh HEM3MEHHOM U paBHoU 0°C.

BoJsiHoBasi onTuka. 'apMoHnUYecKue KoaedaHus.

91. Hammmmmre ypaBHEHHE IUIOCKOW MOHOXPOMATHYECKOH BOJHBI. UTO Takoe BOJHOBOM
BekTop? Hamumre BoHOBOE ypaBHEHHUE.
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92. BonHbl pacmpocTpaHsioTcs B YHpyroil cpeme co ckopoctbio 100 m/c. Haumenbiiee
paccTosiHue MEXIy TOYKaMH cpelbl, (a3bl KoJleOaHH KOTOPBIX MPOTHBOMOJIOKHBI,
paBHO 1 m. OnpenenuTh 4acToTy KojeOaHuH.

93. Hammmure pauddepeHnmaibHoe ypaBHEHHE KoJieOaTenbHOTO KOHTypa (ypaBHEHHE
OCITUJIATOPA).
94. Touka KoNeOJIETCS TapMOHUYECKH. AMIUTUTYyAa KojebaHuid A=5 cM, HUKIXYECKas

yacrota ®=2 c-1, HadanbHas (aza =0. OnpenenuTs yCKOPEHUE TOYKM B MOMEHT, KOTJIa
€e CKOpocTh V=8 cm/c.

95. Hannmure nudpepeHnmnanbHoe ypaBHEHHE 3aTyXalOIIUX KOJICOaHM.
96. HaiiTn cMmemieHre OT TOJOXKCHHS PABHOBECUS TOYKH, OTCTOSAIICH OT HWCTOYHHKA

KoJIeOaHUl Ha PACCTOSHUU €=i/12, st MoMmeHTa t=T/6. AMrumntyna KosieOaHHs
A=0.05 m.

97.Yro HaswiBaeTcsi BekTopoM YMmoBa — [loWiHTuHra? Kakoil ¢u3udeckuil CMBICI 3TOTO
BEeKTOpa?

98. Ot ucroyHmKa KoJIeOaHUH PaCIPOCTPAHSIOTCS BOJIHBI BJIOJIb MPSMOU JIMHUU. AMIUTATY/Ia
konebanuit 10 cu. Kak Benwko cMmerieHue TOYKH, YAAllGHHOW OT MCTOoyHWKa Ha 3/4
JUTMHBI BOJIHBI, B MOMEHT, KOTJla OT Hadaja KOJeOaHWH HCTOYHMKA MPOIUIO BpeMs,
paBHoe 0.9 nepuona konedanuii?

99. Hanummure ypaBHeHHe cheprueckor BOIHBL. UTO Takoe aMILIMTya, 4acTora, ¢aza? Kak
CBsi3aHbI M (IMKJIMYEeCKas yacToTa) u K (BOJIHOBOE YnCII0)?

100. Haiitn cmenieHue OT IOJOKEHUsT PABHOBECUS TOYKH, OTCTOSIIEH OT MCTOYHUKA

KOJIcOaHU Ha pPacCTOSHUU 52/1/12, s MoMmeHTa t=T/6. AMruntyna KosieOaHwus
A=0.05 m.

101. Hanumwure ypaBHeHHE IUIOCKOM MOHOXpoMaTHueckod BoaHBI? UYTO Takoe
aMIUTUTYAA, 4acToTa, (pa3a? Uto Takoe MpoJoabHas U 4TO Takoe rnonepeyHas BonHa? Kak
CBsI3aHBI A (JIUTMHA BOJHBI), V (dacToTta) u v ((pa3oBasi ckopocTs)?

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

KoxeOoTest ¢ pasHocteio a3 Ap =@, — @, =0,757 . Onpenenuts JIMHY BONHBI 1
nepuoj KonebaHuu.

103. KakoBa mnpuponma osnekrpomarHuTHOM BosHBI? Kakoi BEkTOp Ha3bIBAIOT
cBeToBbIM? Kak Bemm4mHa 3TOr0 BEKTOpa CBsI3aHa C MHTEHCUBHOCTHIO CBETa?

104. [Tnockas »rmekTpoMarHuTHasi BOJIHA PACIPOCTPAHSETCS B BaKyyme. AMIUIATYAA
HAMpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BomHbl Em = 50 mB/um. Haiith ammautymy
HaIpPSKEHHOCTH MarHUTHOTO MOJIS.

105. ChopmynupyiiTe 3aK0oH TpenoMieHus cBeTa. Kak 3aBUCHT CKOpOCTh CBETa B
cpejie OT IoKa3aTessl PeJIoMIIeHUs?

106. B onHopoaHO# n30TponHON cpene ¢ € = 3 U =1 pacnpocTpaHseTCs MIOCKast
3JIEKTPOMAarHuTHas BOJIHA. AMIUIUTY/1a HAIPSXKEHHOCTH AJIEKTPUYECKOTO TOJISL BOJHBI Eyy
= 10 B/m. HaiiTn amMmmiuTyny HanpspKeHHOCTH MarHHUTHOTO TOJS U ()a30BYIO CKOPOCTh
BOJIHBI.

107. 3anuiuTe ypaBHEHUE BBIHYKIEHHOro Kosiebanus. Kakoe siBieHHE Ha3bIBarOT
pe3oHaHcoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebGarenbHblii ~ KOHTYp ~ paJMONPUEMHHMKA  COCTOMT M3  KaTYUIKU
UHAYKTUBHOCTBIO L = 1 M/ 'H M mepeMeHHOro KOHJIEHCaTopa, EMKOCTh KOTOPOTO MOXKET
U3MEHATbCA B mpenenax oT 9,7 no 92 nd. B xakoM aMana3oHe JJIUH BOJH MOXKET
MPUHUMATDH PAIMOCTAHLIUN ATOT IPUEMHUK?
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109. Kakoe sBnenume HasbiBaloT uHTepdepennueir? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHBIMU? KaknMm 00pa3oMm Mosry4aroT KOTepeHTHBIE CBETOBBIE BOJHBI, UCIIONB3YS
HeJla3epHbIe HCTOYHUKHU?

110. Ha MBUIBHYIO IIICHKY C IIOKa3aTelieM MpeiomMieHHus n = 1.3, HaXOASIIyrocs B
BO3/yXe, TMaJaeT HOPMAJILHO MYy4OK Jy4der Oemoro cBera. [Ipm kakoll HaWMEHBIIEH
TOMIIHUHE Omin TUIEHKH OTpPaKEHHBIH CBET ¢ UIMHOW BoaHBI A = 0,55 mrxm oxaxkercs
MaKCHMaJIbHO YCUIICHHBIM B Pe3yJbTaTe HHTEPPEPEeHIINN?

111. Urto Takoe ontuueckas pa3HocTh xona? Uemy paBHa onNTHYECKasi pa3HOCTh X0/a B
MUHUMYME U MakcuMyme unrepdpepenunn? Yemy paBHa pa3HOCTh (a3 KOrepeHTHBIX
BOJIH B MUHUMYM€ U MaKCUMyMe UHTepdepeHInn?

112. Ha ToHkuMI CTEKISHHBIN KJIHMH, MOKa3aTellb MpeloMJeHusi KoTtoporo n = 1,55,
najaeT HOPMAJIbHO MOHOXPOMATHUYSCKHH CBeT. JIByrpaHHblii yron 6 Mexnay
MOBEPXHOCTAMU KJIMHA paBeH 2'. OmnpenenuTh JUIMHY CBETOBOW BOJHBI A, €CIH
paccTosiHue D MeXy CMEKHBIMA HHTEPPEPCHIIMOHHBIMA MAaKCUMyMaMH B OTPaKCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe mudpakuusa? Chopmynupyiite npuHui [ rolirenca — @penerns.

114. Ha nuadparmy ¢ kpyribiM otBepeTreM auamerpoMm d = 4 ym magaet HOpMajabHO
napajieNIbHbIA My4OK JIydell MOHOXPOMAaTHUYECKOro cBeTa ¢ JJIMHON BOJHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha paccrostHun b = 1 m oT Hero.
Ckonbko 30H K @penens ykiaabiBaeTcs B orBepcTuu? TemMHOe WM CBETIee MSATHO
HOJYYUTCS B LIEHTPE AU(PAKIMOHHON KapTUHBI, €CIM B MecTe HaOJII0ICHUH TOMECTUTh
sKpaH?

115. [IpuBenure puCyHOK, NOACHAOWUN nnocTpoeHue 308 @penens. Kakoe unciio 300
@peHenst JOHKHO OTKPBIBaTh OTBEPCTHE, YTOOBI B LIEHTPE HKpaHa MOJydaloCh TEMHOE
MATHO?

116. 3anuimTe ycaoBHs TTIABHBIX MAaKCUMYMOB IU(paKkMOHHON pemieTku. YTo Takoe
MOPSIIOK CrieKTpa Au(pakimoHHoM pemeTku? Kakue BOJHBI HA3bIBAIOT Pa3pelIeHHBIMU?
Urto Takoe pazpemiaromiasi CiocoOOHOCTh CIEKTpaibHOTO mpudopa? Uto Takoe AMCIEepCHUs
TUGPAKIIMOHHON pereTKu?

117. Ha audpakunoHHyo pemieTky HOpMajdbHO MaJaeT MOHOXPOMATHYECKUH CBET.
Onpenenuts yron @1 1udpakuuu JUist JIUHUM ¢ JJIUHON BONHBI A1 = 0,55 mkm B criekTpe
YeTBEPTOro MOPs/IKA, €CAU Yroi ¢ TUGpPaKUUU Ul JUHUM C JAIMHON BoiHbI A2 = 0,6
MKM B CIIEKTPE TPETHETO MOpsiika cocTasiseT 30°.

118. B yem coctout 3akon byrepa? Kakoe siBieHne Ha3bIBaloT paccesHueM ceta’? B
4eM COCTOMT 3aKOH Panes i paccestHus ceeta?

119. Kakyro 31eKTpoMarHuTHyI0 BOJIHY Ha3bIBalOT JTMHEHMHO-TIONsApH30BaHHON? OTBET
NOSICHUTE  PUCYHKOM. YTO  Takoe  DJIUIMNTHYECKH  IOJAPU30BaHHBIA  CBET?
Cdopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IJIOCKOCTSIMH TPOMYCKaHUsl TMOJsSpu3aTopoB paseH S50°.
EcrtecTBeHHBIN CcBeT, MpOXoas dYepe3 TaKyk CHCTeMy, ociabisercss B n = 8 pas.
[IpeneOperas morepeii cBeTa MPU OTPAKEHHUH, OTIPEIEIUTh KO3 duuueHT K mormomeHus
CBETa B MOJSAPOUJIAX.

121. Kakoii cBeT Ha3bIBaIOT YaCTUYHO-NOJIApU30BaHHBIM?  YUTO Takoe CTENeHb
nonﬂpmaunn? Kaxk MPOUCXOAUT MOJApHU3alrsad CBETA IMPH IMPOXOKACHHUUN CBETA YCPE3
TPAHMILY JBYX JUIIEKTPUKOB? B uem cocrount 3akoH bprocrepa?

122. Onpe;[eJme CTCIICHb IIOJIApU3alun P yactuuHo MOJISIPU30BAHHOI'O CBCTA, CCJIIN
aMILIMTyaa |max CBE€TOBOT'0 BEKTOpa, COOTBCTCTBYIOIIAA MaKCHMaJIbHOM HMHTCHCHBHOCTH
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cBeTa, B n = 3 pasa Oosblie aMIUIUTYABI Imix, COOTBETCTBYIOIIEH €ro MHHUMAIbHOI
UHTEHCUBHOCTH.

123. B uyem cocTtouT sBieHHE ABOWHOrO JydenpenomiieHusi? Kak 0OOBACHUTH 3TO
SIBJICHUE UCXO/IS M3 ONTHYECKOW aHM30TPOITUH KPUCTAIIOB?

124. Kakoe sBnenwe HaszpBatoT aucrnepcuer? Kakyro BelnWMYMHY Ha3BIBAIOT
nucriepcueit BemectBa? YTo Takoe HOpMalIbHAS H YTO aHOMAaJIbHAsI TUCTICPCHS?

KBanTOBBIE CBOMCTBA M3JTIyUEHUS

125. Kaxkoe nznyuenue Ha3piBaroT TerioBsIM? B ueM ero ocobennoctu? Jaiite
OTIPEICIICHUs] SJHEPTETHUECKON CBETUMOCTH U JTyYEHCITYCKATEIbHON CIIOCOOHOCTH.

126. AOcomoTHO YepHoe Teno umeer temreparypy 71 = 3 kK. [lpu ocTeiBaHUM Temna
JUTAHA BOJIHBI Am, COOTBETCTBYIOIIAS MAaKCHMAJIbHOW CIIEKTPaJIbHOW IUIOTHOCTH
IHEPreTUYeCKOW CBETUMOCTH (Iir)max, M3MeHWIach Ha Al = &8 mxm. Onpenenuthb
temrepatypy T2, 10 KOTOPO# TEIO OXJIAJANUIOCH.

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

128. Kaxkyro momrHocts N Haio OABOIUTE K 3a4€PHEHHOMY METAIMYECKOMY HIAPUKY
pamumycoM R = 2 cm, 4T0oOBI MOATEpXKHBATH ero Temmeparypy Ha T = 27° C Beime
TeMIIEpaTyphl OKPYKAIOIIeH cpenpl, KoTopylo cumtath pasHoit 20° C. Cuwmrarth, uTO
TEIIO TEPSAETCS TOJBKO BCIAEACTBUE U3ITYUCHUS.

129. Hapucyiite pacnpenenenue JTy4euCIyCKaTEIbHONH CIOCOOHOCTH aOCOMIOTHO
YEepHOT0 TeJa Mo JJMHAaM BoJH. Kak OHO M3MEHseTCsl ¢ M3MEHEHUEM TemMIiepatypsi? B
4yeM cocTosuia rurnote3a [lmanka? Uro takoe «ynbrpaduosieToBas katacrpoda?

130. MakcuManbHas CHEeKTpaibHAs IUIOTHOCTh IHEPreTHUecKoil CBETUMOCTH (Iir)max
abcomoTHO uepHOTo Tena paBHa 4,16-10™ (Bm/u?)/m. Ha Kakylo IIMHY BOJNHBI Am OHA
npuxoauTcs?

131. Kakue sBieHUs MOATBEPXkAAIOT KOPIYCKYJSpHYIO Mpupony cera? Urto Takoe
doron? Uemy paBHBI ero dHeprus, Macca, umnyiasc? @ortoH ¢ sreprueit € = 0,25 M>B
paccesuics Ha TMEpBOHAYaJIbHO IOKOUBIIEMCS CBOOOJHOM 3JEKTpPOHE. OHEprus
paccessHHOrO otoHa &' = 0,2 M>B. Onpenenuts yron @ paccesHus GpoToHa.

132. Kakue 3akoHbl hoTOrPdexTa Henb3s1 00bSICHUTH BOJTHOBBIMU MPEICTABICHUSIMHU O
ceere u moueMmy? Hammmmre ypaBHeHue OMHmTedHa 11 porodddexkra Uto Takoe
KpacHass rpaHuna ¢otordpdekra? OT yero oHa 3aBucur? Kak 3KcrepHUMEHTalIbHO
ONpeAeNuTh MAaKCUMaJIbHYI0 CKOpOCTh (oTro3nektpoHa? OmnpenenuTs, IO KaKoro
noteHimana U 3apsauTcs yeIUHEHHBIM cepeOpsHbId IIapuk NpH OOIY4YEHUH €ro
yIbTPapUOIETOBBIM CBETOM UIMHOM BOJHBI A = 208 Hm.

133. Uro Ttakoe Komnrton — 3¢dexr? Ilouemy npu KOMIOTOHOBCKOM pacCesiHUU
YMEHBIIIAETCS] SHEPTHsl paccesHHOro oToHa? YBEIMUUBAECTCS MM YMEHbIIAETCs JJIMHA
BOJIHBI cBeTa npu paccesHun B KomnrtoH-addexrte? Uemy paBHO M3MEHEHHE JIMHBI
BOJIHBI? KakoBO MakCHUMallbHOE W3MEHEHHME [UIMHBI BOJIHBI IPU KOMIITOHOBCKOM
paccessHUM Ha CBOOOIHBIX AJIEKTPOHAX?

134. B pesynbrare addexra Komnrona ¢oton c sneprueit € = 1,02 M>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUIO & paccessHHOro (oToHa
¥ KHHETUYECKYIO SHEpruio 7 3JIEKTPOHA OTJauu.

135. B uem cocrosma rumnote3a ae-bpoina? Kakue ONBITBI MOATBEPKAAIOT 3Ty
TUINOTE3Y?
136. Kunernueckas sneprus snexkrpona pasHa 0,51 M»sB. KakoBa B 3ToM ciydae

JJIMHA BOJIHBI A€ BpOﬁHH 3J'ICKTpOHa?
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137. 3anumuTe cooTHOIIeHHus HeompeaenéHHoctu [eiizenbepra? I[louemy moHsTHE
TPACKTOPUHU B KBAHTOBOM MEXAHUKE TEPSIET CMbICH?

138. DNEKTPOH HAXOJIUTCS HAa METaNIM4ecKoW MbUIMHKE ¢ auamerpoMm D. Ouenutsb
HETOYHOCTh AV, ¢ KOTOPOI MOXKET OBITH OTpeielieHa CKOPOCTh AIEKTPOHA.

139. B gem coctouT ¢du3uUecKuii CMBICT BOJHOBOHN (yHKIMH. Hanummre BpeMeHHOE

2
ypaBuenue Ulpénunrepa. Moxet nu ‘\|I ‘ NPUHUMATh 3HAYCHHUSI, OOJIBIINE STUHUIIBI?

140. CoOcTBeHHass (yHKIIMS, ONMUCHIBAIONIAS COCTOSHUE YaCTHIBI B IMOTEHIIMAIHLHOM
smke, uMeet BuI: Yn(X)=C sin(zn/l)X. Mcnonb3ys ycinoBre HOPMUPOBKH, OIPEICIUTD
nocrosiuuyto C.

141. Hamumure cranpapTHbie YCIOBUS [UIi  BOJHOBOW ¢yHKumMHM. Hamummre
crauuoHapHoe ypasHenue IlIpénunrepa. Hamummre ycinoBue HOPMHUPOBKU —JIA
BOJIHOBOH (pyHKITUH?

142. Yactuma B OECKOHEUHO TJIyOOKOM  IMOTEHIMAILHOM SIIUKE HAXOAUTCS B
BO30YXKICHHOM cocTOostHUM N=3. KakoBa BEpOSATHOCTh HAXOXKIACHHS YACTHIIBI B CPEIHEH
TPETH SIIUKA.

143. DNEeKTPOH HaXOAUTCSA B OECKOHEYHO TITyOOKOM MPSIMOYTOJIHHOM MOTEHLIHUATHHOM
sumke 1wwmpuHod |, Hamumcare ypaBuenuwe IllpenuHrepa u ero pemicHue B
TpUroHOMeTpudeckoit hopme aist odmactu 0<x<I.

144. Hammmnre ypaBuenue IlIpénnnrepa aiis snekTpona ¢ sHeprueit E, nuxyunierocs
B TIOJIOKHUTEIIFHOM HampaBlieHUH ocu X aiist obnacreid 1 m 27

7h
T(x) -
I
1. = X
145. Hanummre pemenus ypaBHenust lllpeaunrepa ans MOTEHIUMANBHON CTYIECHH.

Uro takoe koa(p¢uuueHT orpaxkeHus? Kak OH BbIpakaeTcsi uepe3 aMIUIUTY.IbI
najaroen U oTpakEHHON BOIH?

146. Hanummre ypaBuenue Llpénunrepa 1is cBOOOTHOTO 3IIEKTPOHA, ABMKYIIETOCS B
MOJIOKUTEIHPHOM HampaBiieHun ocu X co ckopoctbio V. Halinute pemienune 3TOro
YpPaBHEHUS.

147. Kakue kBaHTOBBIC UMCIa OMPECACIIAIOT COCTOAHUA DJICKTPOHA B aTOMC BO,ZLOpO,I[a?
Yro Takoe BBIPOXKJICHHBIC cocrogaua? Kaxk OnpeaACIMTb CTCICHL BBIPOXKIACHUSA
COCTOSIHUM 9JICKTPOHA B aTOMC Boz[opona? B uem coctosT IpaBHJIa 0T6opa? C xakum
3aKOHOM COXPAaHCHUA OHU CBs3aHbI?

148. Ornpenenure CTENEHb BHIPOXK/IECHUS YPOBHSI SHEPTHU C N=3 B aTOMe BOAOPO/a.

149. B ueM cocToMT TPUHUUI TOXKJIECTBEHHOCTH (HEPA3NMUYUMOCTH) YACTHII.
Chopmymupyiite npunmmn [laymu. Kak 0OBSCHUTH TEPHOIUYECKYIO TOBTOPSIEMOCTH
cBoictB aroMoB? IloueMy BO3HHMKAIOT «HApyLIEHUs» B TOPSAJIKE 3aCTPOUKHU
AIIEKTPOHHBIX 000JI0UYEK?

150. Ucnons3ys npunnun [laynu, ykasaTs, Kakoe MaKCUMaIbHOE YHCIIO JICKTPOHOB B
aToMe MOTYT MMETh OJIMHAKOBBIMHU CJICIyIOIIUEe KBaHTOBbIe urcaa: 1)n, I, m, ms, 2) n, I,
m.

151. OOmwsicante cxembl L-S w J-J CBS3M TpH  CIIOKEHWUH CIUHOBBIX |
OpOUTaTHLHBIX MOMEHTOB.
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152. ONeKTpoH B aToOMEé BOJOPOAA HAXOOUTCs B P-coctosHuM. Onpenenure
BO3MOXKHBIC 3HAYCHUSI KBAHTOBOTO YHCJA | H BO3MOJYKHBIC 3HAUCHHUS ITOJIHOIO MOMEHTA
UMITyJIbca 3J1eKTpoHa. IlocTpoiite COOTBETCTBYIONME BEKTOPHBIE AUArPAMMBI.

153. Yro takoe ciuH? B yeM mposBisieTcst CIMH-0pOUTAIbEHOE B3aUMOIeHCTBHE?

154. Kak cBsi3aHbl MOMEHT MMIyJbCa M MarHUTHbII MOMeHT artoma? OObscHMTE,
[IOYEMY MAarHUTHBI MOMEHT U MOMEHT MMITyJIbCa HEKOJJIMHEAPHBI?

155. OnpenenuTh MarHUTHBIH MOMEHT aToMa B cocTosiHuu 'D. OTBeT BBIPa3uTh B
MarHeroHax bopa.

156. KakoB mopsimok u paauyc AeicTBUs siAepHbIX cui? UTo Takoe sHEprus CBS3U
snapa?

157. Onpenenuth Ae(eKT Macchl, SHEPTUIO CBA3U sipa U €ro YICIbHYI 3HEpPIrHio
cBa3m 11 onementa 32Cs ss.

158. [IpuBenuTe cxemsbl anb(a — pacmana, 6eTa — pacnaja v € — 3axBara.

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

160. Kakwne 3akoHBI COXpaHEHHUs BBIITOIHSIOTCS B (PU3HKE FIIEMEHTAPHBIX YacTHUIL?

Bonpocsl 11 npoBeaeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

1. IlpocTpaHcTBO U  BpeMs, CHCTEMBI OTCYETa. OcHOBHBIE = KMHEMaTHUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO JBU)KEHMS: CKOPOCTh M ycKopeHue. HopmanbHoe H
TaHI€HIMAJIbHOE YCKOPEHUE.

2. Kunemartnka BpaaTCJIbHOI'O ABUKCHHA: YIJIOBasgd CKOPOCTb U YITIOBOC YCKOPCHUEC, UX
CBS3b C JUHEHHON CKOPOCTBIO U YCKOPCHUCM.

IlonsTHE COCTOSHNSA MEXAaHUUYECKOM cucTeMbl. 3akoHbI Hpl0TOHA.
3aKoH coxpaHeHHs UMITynbca. LlenTp unepuuu.

MowmenT HNMITYJIbCa MaTepI/IaHBHOﬁ TOYKHA ¥ MOMEHT CHJIBI MEXaHUYECKON CHUCTEMBI.

3
4
5
6. MoMeHT criTbl. 3aKOH COXPaHEHHUS] MOMEHTA CHITBI MEXaHMUECKOW CUCTEMBI.
7. Cwa, paboTa u noTeHIUanbHas 3Heprusi. KoHcepBaTHUBHbBIE U HEKOHCEPBATUBHBIE CHJIBI.
8. Pabora u KuHeTHUYECKast YHEPTHSI.

9. 3akoH coXpaHEHHs MMOJIHOW MEXaHMYECKOW SHEPTUU B 10JI€ NOTEHIIMATbHBIX CHIL.

10. CBs13p MeXTy CHIION U TIOTEHITUAIBHON dHEepTHel. ['paiueHT CKaIsIpHON (PYHKIIHH.

11. YpaBHeHue BpallieHus: TBEPOTO Tea BOKPYT 3aKperjeHHOW och. MOMEHT MHEPLIUH.

12. MomenT unepuuu. @opmymna lllteitaepa.

13. [lpuHIMT OTHOCUTEIILHOCTH [Nanunes-OiHIuTEelHA. ITocTynatel TEOpUHU
OTHOCHUTEJIBHOCTH.

14. CoObITHE. CI/IHXPOHI/BaL{I/IH yacoB. OTHOCUTEIHHOCTh OIHOBPCMCHHOCTH. 3aMC,Z[J'ICHI/IC
BPCMCHH. CoxpameHHe JJIMHBI.

15. IlpeobGpazoBanus Jlopenna. PensiTUBUCTCKMII MHBapUAHT-UHTEPBA MEXIY COOBITUSMHU.
CrnoxeHue CKOpPOCTEeH B PEISITHUBUCTCKONW MexaHMKe. PensTuBHCTCKUIT UMIynbe. 3aKoH
COXpaHeHHsI UMITylbca. PemsartuBuctckas osHeprus. CBsi3b MacChl W JHEPTHH.
Kunernueckas sneprus.

3apaum k paszaeay 1
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16. C BpImIKM OpoCHIIM KaMEHb B TOPU30HTAIBHOM HarpasiieHuH. Uepe3 2 ¢ KaMeHb yrai Ha
3emit0 Ha pacctossHur 40 m OoT OCHOBaHUs BbINKUA. ONpeAenuTh HaydadbHYIO |
KOHEYHYIO CKOPOCTb KaMHSI.

17. Kamenp OpocaroT moJ YIJIOM K TOPU30HTY. Paauyc KpUBU3HBI TPaeKTOPHUH B TOYKE
HaUBBICILETO MoabeMa paanyc KpuBu3Hel R = 10 M. Onpenenure CKOpOCTh B 3TOM TOUKE

18. JIuneiiHasi CKOPOCTh TOUEK HA OKPY>KHOCTH BpaI[AIONIerocs Aucka paBHa 3 m/C. Touku,
pacnosoxeHHble Ha paccTosHuu 10cMm Ommke K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2
M/C. OnpenenuTe yriioByl CKOPOCTh BpallleHHs! TUCKA.

19. YtoOb1 ompenenuts KOIQGUIMEHT TpPeHUs K MeXIy ACpPEBSHHBIMH ITOBEPXHOCTSIMH,
OpYyCOK TIOJIOXHIIM Ha JOCKY M CTaJIM MOJHUMATh OJIMH KOHEI[ JIOCKH JIO TeX IOp, MOoKa
OpYCOK He Haual MO Hel CKOJB3MTh. JTO MPOM3ONLIO MPH yIjle HakinoHa mocku 45°,
Omnpenenure xo3ddunueHt TpeHus?

20. Ha momy crouT Tenexka B BUZIE JUIMHHOW JTOCKH, CHAOXEHHOH JierkuMmu Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4YelioBeK. Macca demoBeka 60 ke, macca gocku 20 xe. Maccoit
Koiec mpeHeOpeub. TpeHHe BO BTyIKax He3HAuuTeNbHO. C KakOW CKOpPOCTBIO OyneT
JIBUTAThCS TEJICKKA, €CIIM YEJIOBEK MOMUJIET BJOJIb JOCKH CO CKOPOCTBIO (OTHOCHUTEIHHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | m BpamiaeTcs IO WHEpUuH, aenas 606/mun. Ha
Kparo IU1aTopMbl CTOUT YEJIOBEK, Macca KOToporo paBHa 80 xe. Ckonbko 000pOTOB B
MUHYTY Oyner nenath Iuiardopma, €Clid YeNIOBeK Iepeiaer B ee IeHTp? MomeHT
vHEepUUHU MIaTGopMbl paeH 120 k2w, MOMEHT HHEPIMH YeloBEeKa PACCUMTHIBATH KaK
JUIS. MATEPHAIBHON TOYKH.

22. Kamens Gpomren Beepx noj yriom 60° x nosepxnoctu 3emin. Kunetnueckas sHeprus
KaMHS B HadyaJbHblW MOMeHT paBHa 20 Joc. Onpeaenutrb KHUHETHYECKYHO U
MOTCHIIMAIBHYIO  DHEPruM KaMHS B  HAWBBICHIEH TOYKE €ro  TPaeKTOPHHU.
ConpoTUBJICHHEM BO3/TyXa MpeHEOpeUb.

23. XokkelHas maifba CKOIb3UT 5 M, €ci MpU OpOoCKe eil cooO0IalT HavyaabHYI0 CKOPOCTh
2 m/c. Kakoii myTh OHa MPOCKOJIB3UT, €CITU € COOOIINTh HaYalIbHYIO CKOPOCTh 4 M/C?

24. Toukwii crepxkeHsb HON 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yriIOBBIM YCKOPEHUEM 3
¢ 2 BOKpYT OCH, MPOXO/SIIEH depe3 cepeniHy CTEp)KHS MepIeHNKYISIPHO K ero JHHe.
OnpenenuTth BpalarOIui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO HAKIOHHOW TIJIOCKOCTH, eciau macca rpys3a 100kr,
JUTHHA HAKJIOHHOM TmockocTn 2 M, yron HakinoHa 30°, koaddumuent tperus 0.1 u rpy3
JBUXKETCS ¢ ycKkopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K muinHapudeckoit
MOBEPXHOCTU Baja MPUXKAIH TOPMO3HYIO KoJoAky ¢ cuioi 40 H wu uepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb K03(pPUINEHT TpeHus.

27. Kunetnueckass »HEprus BpaIAIOLIETrocss TBepAoro Tena. JlMHA TOHKOrO MPSMOTO
crepxkHs 60 cm, a macca 100 2. OnpenennuTs MOMEHT UHEPLIUU CTEP’KHS OTHOCUTEIBHO
ocH, NePIEHIUKYIISIPHOI K €ro JUIMHE U MPOXOIAIIeH Yepe3 TOUKY CTEPKHS, YAAJCHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpPUTh JJIUHY CTepXHs ¢ ToyHOCThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIHLHOW CKOPOCTH ABYX MHEPIHAIBHBIX CUCTEM OTCYETa MOKHO OBLJIO ObI
OOHApYKUTh PEJIITUBUCTCKOE COKpAllleHHE JUIMHBI CTEep)KHS, COOCTBEHHas JUIMHA
KOTOporo pasHa 1 M?

29. B maboparopHoii cucTeMe OTcYeTa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTA pacraja
nposieren pacctosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpepenutb
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COOCTBEHHOE BpeMsl KM3HM Nu-Me30Ha. [lonHas sHeprust tena Bo3pocna Ha 1 JIxk. Kak
IIPY 3TOM U3MEHMTCS Macca Tena?

Pa3zgen 2 .JjekTpoMarHeTusm.

30. Dnekrpuueckuid 3apsia. BzaumonerictBue 3apsgoB. 3akoH Kyrnona. 3akoH coxpaHEHUs
AIEKTPUUYECKOTO 3aps/ia.

31. Dnextpuueckoe noje. Hampspk€HHOCTD AIEKTPUYECKOro Mo W nmoteHuuan. [Ipunnun
CYTEPHO3UINH MOJICH.

32.PaboTta cui 3JEKTPOCTATHUECKOTO IMOJII MpHU MepeMelneHuu 3apsana. Lupkymsmus
BEKTOpa HANPSOKEHHOCTH AJIEKTPOCTATHYECKOro mosl. [loTeHIManbHBIA  XapakTep
3IIEKTPOCTATHYECKOTO MOJIS.

33.IloTox BekTOopa HAMpsHKEHHOCTH AIIEKTpocTaThdeckoro mnois. Teopema Iaycca s
ANIEKTPOCTATUYECKOT'O MOJIS B BaKyyMe.

34. Tlpumenenne TeopeMbl [aycca K pacu€Ty dIICKTPUYECKUX TOJEH 3apsyKEHHBIX
TUIOCKOCTH, IWJIMH/Ipa, cepsl, mapa.

35. TIpoBOAHHKH B 3JEKTPHUYECKOM M10J1e. [1osie BHYTPH U Y IIOBEPXHOCTH MTPOBOAHUKA.

36. DHeprust CUCTEMBbI HETOABIDKHBIX 3apsAoB. DHEPIus 3apsHKEHHOTO IPOBOJHUKA U
KOHJCHCATOpa. DHEprust W O00BbEMHAs IUIOTHOCTh SHEPTUHM  3JIEKTPUYECKOTO OIS,
DHeprus NoJSIPU30BaHHOTO JAUAJICKTPUKA.

37. Onekrpuueckuii Tok. Cumima Toka. [IIOTHOCTH TOKa. YCIIOBUS CYyIIECTBOBAaHUS
MOCTOSTHHOTO TOKA.

38. O600mEnHEII 3ak0H OMa B HHTErpasibHOM (hopMme. Pa3HOCTh MOTEHIINAIOB, HANPSHKEHUE,
OJ1C. 3akon Ixoymns — Jlenna.

39. MaruautHoe nosie. MTHAYKIIUS MarHUTHOTO TOJIs. 3aKOH AMmriepa.

40.3akon buo — Capapa — Jlammaca m ero mpuMEHEHHE K pacyéTy MarHUTHOTO IOJIS
MIPSAMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

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

42. BuxpeBoil XapakTep MarHUTHOIO MOJisA. 3aKOH MOJHOTO TOKa (LMPKYJSALUS BEKTOpa
MarHUTHON MHJYKILIUN).

43. JleficTBe MarHuTHOrO TOJs Ha ABWXKyumiica 3apsa. Cuna Jlopenua. J[BukeHue
3apsKEHHBIX YaCTHLl B MATHUTHOM IT0JIE.

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

45. SIBneHue SJEKTpPOMAarHUTHOW HMHAyKuMU. 3akoH Papajes (3aKOH 3JIEKTPOMATrHUTHOM
uHAykuuu). 3akoH Jlenma. SlBneHume camMOMHAYKIMHM. VHIYKTUBHOCTB. 3aKOH
CaMOMHIyKI1H.

46. DHEprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUM MAarHUTHOTO
OIS

47.3aK0H TOJHOTO TOKa JJIi MarHUTHOTO MoJs B BemiecTBe. HampsykEHHOCTP MarHUTHOTO
OJIS.

48. YpaBHeHuss MakcBelta uist QJIEKTPOMarHuTHOTO 1oJist. TOK CMeeHHs.

3anaum k paszgeny 2
49. JIBa 0IMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) m (2; 0)

NpsIMOYTOJIbLHOM cucteMmbl koopauHat (X; V), rae X, Y 3amanbl B MeTpax.
OmnpenenuTs MPOSKINIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH moJist B Touke (1; 1).
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50.

51.

52.

53.
54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

Kakoli myTh 1o CHJIOBOH JMHMHM 10 IIOJHON OCTAaHOBKM IMPOXOJUT A-yacTulia B
OJTHOPOJHOM TOPMO3AIIEM mojie ¢ HanpsbkeHHOCThIo 2000 kB/M, ecnu HadanbHas
ckopocTh ee 20000 km/c? Macca yacTHIIBI 6,4 102" kr, 3apsx 3,2 10 19 K.

CBsi3b MEXIy HAINpPsDKEHHOCTBIO MMOJISI M TOTEHHOUANOM. [ 'paduueckoe H300pakeHHE
AJIEKTPUYECKOTO TOJII C TIOMOIIBIO CHJIOBBIX JIMHUA W 3KBUIOTEHIIMATBHBIX
noBepxHocTel. Onpenenure pa3HOCTh MOTEHIIMAI0B Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITH HaIPSHKEHHOCTH 3JIeKTpUUecKoro moist E=2i+4j+3Kk.

ToOHKMH CTEpKEHb COTHYT B NOIyKoJblo. CTepKeHb 3apskeH € JIMHEHHOM
woTHOCTHIO 100 HKI1/M. Kakyro paboTy Hasi0 COBEpIIUTH, YTOOBI MEPEHECTH 3aps 1
HK1 13 nenTpa kosblia B 06CKOHEYHOCTh

Boruucnuts 35ekTpuueckuii MOMEHT uross, eciu ero 3apsan 10 uKu, muedo 0,5¢m.

beckoneuHasi MIIOCKOCTh HECET 3apsijl, PABHOMEPHO PaCHpPEICICHHbII ¢ MOBEPXHOCTHOM
miotHocTeI0 1 MKKi/mM2 Ha HEKOTOPOM paccTOSHHMM OT IUIOCKOCTH MApajuIelbHO eif
pacnioioxeH Kkpyr paauycoM 10 cMm. BblYMCIUTh MOTOK BEKTOpa HAMNPSKEHHOCTU
AIEKTPUUYECKOTO MO Yepe3 3TOT KPYT.

Ha orpe3ke TOHKOro npsiMoro mpoBOJHUKA PABHOMEPHO pacIipe/iesieH 3apsij ¢ JTMHEHHON
nnotaocthio 7 = 10 Kn/cm. Berauenuts moTeHIman, cosgaBaeMblii THM 3apsaoM B
TOYKE, PACIIOJIOKEHHOM Ha OCH IPOBOJHMKA M YAAJCHHOW OT OJmkKailliero KoHIa
OTpe3Ka Ha PacCTOsSHUE, PaBHOE JUIMHE 3TOT0 OTPE3Ka.

Onpenenuth TJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, ecnu mpoBoj
HaXOJUTCs 10 HanpspkeHueM 6 B. Y nenbHoe conpoTusieHue xenesa 98 HOM M.

Tok B nenu 6arapen, 3/IC xotopoii 30 B, paen 3 A. Hanpspkenue Ha 3axumax 6atapeu
18 B. Haiigute conmpoTHBIIEHHE BHENIHEH YacTH 1IETIM W BHYTPEHHEE COMPOTUBIICHUE
Oarapeu.

[MpoBoguuk mmuuoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIH TOPHU30HTAIBHO Ha
TOHKUX IPOBOJOYKAX, HAXOJUTCS B OJHOPOJHOM MArHHUTHOM IIOJIE, CHUJIOBBIC JIMHUU
KOTOpPOTO HAIPaBJICHBl BEPTHKAIBHO BBepX. [Ipy MpPOXOXKICHUU IO MPOBOJHUKY TOKA
cunot | = 0,3 4 oH OTKJIOHWJCS TaK, 4TO MPOBOJIOYKK OOpazoBanmu yron o =17° ¢
BEpTUKAIBI0. HallTh MHAYKIIMIO MarHUTHOTO TOJIA.

beckoHeyHO AJIMHHBIN MTPOBOJ 00pa3yeT KpyroBoi BUTOK, KacaTelbHbI K mpoBoay. [1o
npoBoxy uaer Tok cuiod | = 5 4. Haitu paguyc BUTKa, €CIM HaMpPsHKEHHOCTb
MarHuTHOTO 1o B 1ieHNpe Butka H = 41 A/m.

Kakoii Bpamaronuii MOMEHT JEHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 mpum
MOMEIIEHUH €€ B OJIHOPOJIHOE€ MarHuTHoe mnoisie ¢ uuaykuueit B = 0,2 Tz, ecnu pamka
comepxut N = 30 BuTkOB momazasio S = 10 cu?, a II0CKOCTh paMKn 00pasyeT yron 5=
60° ¢ mmHuAMHU 1T0JIA?

BbrunucnuTh HMUPKYNAIMIO BEKTOpAa MHAYKIMU BIOJIh KOHTYpPA, OXBaTHIBAIOIIETO TOKHU
11=5 A, ;=75 A, Texymue B OJHOM HampaBjeHuu, U Tok I3=10 A, Tekymmuii B
MIPOTUBOIIOJIOKHOM HAITPABJICHUH.

3apshKeHHas 4acTHUIla IBIKETCS B MATHUTHOM TI0JI€ TI0 OKPY>KHOCTH CO CKOPOCThi0 v = 1

Mwm/c. Nanykuus marautHoro nonst B = 0,3 7z, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsJl YaCTHIBI, eciii ee KuHeThueckas >Heprus W= 12 xaB.

3apspKeHHasi YaCTHLA JABMXKETCS B MAarHUTHOM TI0JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Unpykuust marautHoro noinist B = 0,3 77, paauyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHernueckas sHeprus W= 12 xaB.

Pa3nen 3. Kosiedoanusa u Bosinbl. BostHOBag onTuka.
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64. neanbHplil TApMOHUYECKUH OCIIMIUIATOP. Y paBHEHUE UJICATbHOTO OCHMIIISATOPA U €T0
pemieHne. AMIUTHTY/a, 9acToTa U ¢asa konebanus. KomriekcHas ¢opma npeacraBicHus
TapMOHUYECKHUX KOJIeOaHUH.

65. BekTopHOe onucaHue CI0KeHUs KoJIeOaHUH.

66. IIpumeps! Kos1eOaTeNbHBIX ABIKEHHH PA3InYHON (HPU3UYECKON TPUPOJIBI.

67. DHeprus konebaHU

68. CBoOOIHBIE 3aTyXaoNMe KOJIeOaH s OCIMIUIATOPA C MOTEPSIMUA. BRIHYKIeHHbIE
KoJie0aHusl.

69. Bontabl. OOpa3oBaHue W pacrpocTpaHeHHe BOJH. [IpofoibHBIC U TOMEPEYHBIC BOJHEI.
@®pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. JlJIMHA BOJHBI U CKOPOCTH PAaCIpPOCTPAHEHHS
BOJIH.

70. YpaBHeHHsI TUIOCKON U cheprudecKoil Oerymux BoaH. BoiHoBoe uncio.

71. ColicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTH pPACIPOCTPAHEHUs AJIEKTPOMAarHUTHBIX
BOJIH. I3myueHme 371eKTPOMarHUTHBIX BOJIH.

72. DHeprus >MeKTPOMarHUTHBIX BOJIH. OOBEMHAS TUIOTHOCTh SHEPTHU JIEKTPOMATHUTHOTO
nosisi. Bekrop YMoBa — [loliHTHHTA.

73. DNeKTpOMarHuTHasE TPHPOJA CBETOBBIX BOJH. [IpHUOMIKEHUS TEOMETPUYCCKOM,
BOJIHOBOW U KBAaHTOBOM OITHKH.

74. NaTepdepeHIus CBETOBBIX BOJIH. YCJIOBHS IS HAOJIOJEHUS M CIIOCOOBI peann3aiiuu
(meron FOura, 6unpuszma @penens) OnTudeckas pa3HOCTh X0/a. Y CIOBUS MaKCUMYMOB
U MUHUMYMOB uHTepdepeHimn. MaTepdepernns B TOHKUX TuieHKax. [lojocel paBHOM
TONIIMHBl ¥ TOJOCH paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxius
cgerta. [lpunmun [oiirenca-®penens. Judppakuns @penens u Opaynrodepa?

75.Meton 30 Openens. [udpakuus OPpenens Ha KpPyrioM OTBEPCTUU U JTUCKE.
Hudpakumonnas pemerka. [IpuMmeHneHne ee B kKadecTBe crekTpomerpa. Jlucmepcus u
pazpematomas cuina. [louarue o romorpaduu.

76. ITonspu3zamnusi cBeTOBBIX BOJH. Bunel momspuzanuu. Crenens mossipusanuu. CriocoOb!
noJsryueHus noisipusanuu ceera. [lonspuszamnus npu orpaxkenuu. 3akoH bprocrepa.

77. IBoitnoe nyuenpenomiienue. [lonspuzanus cBeTa npu JBOWHOM JIy4eTPEeTOMICHUT

78. Tlonspu3zanuonusie npu3msl. [longpoussl. 3akon Maoca.

79. PactipocTpaHeHne cBeta B BemiecTBe. HopmanbHas © aHOMaibHAas JUCHEPCHSL.
DJeKTpOHHAs TEOPHUs AUCTIEPCUH.

80. ITornomenne cBera B BemecTBe. 3akoH byrepa-JlamGepra-bepa. OcobGeHHOCTH
MOTJIONICHUS B Pa3pEKEHHBIX Ta3aX U CIUIOIIHBIX Cpeax.

81. PaccesiHue cBeta BemecTBOM. PaeeBckoe paccessare. MoJeKyIsspHOE pacCcesiHAe.

3agauu Kk pasgeay 3

82. Touka coBepIIaeT rapMOHHYECKUE KOJICOAHUs], YpaBHEHUE KOTOPBIX UMeeT BUI X = A Sin
ot, Tne A=5 cM, ®=2 ¢~ L.Haiitu MOMeHT BpeMeHH (OMKalImii K Hayaly OTCYeTa), B
KOTOpBI MoTeHIManbHas sHeprus Touku 17 =10~ * JIx, a Bo3pacraromas cuna F= +5-10~
3 H. OnpenenuTs Takke (asy KonebaHuii B 5TOT MOMEHT BPEMEHH.

83. Touka coBepiIaeT rapMOHUYECKHE KoslebaHus. B HEKOTOpBIE MOMEHT BpEMEHU
CMeIIeHHe TOYKH X = 5 cM, CKOpocTh ee v = 20 cM/c 1 yckoperue a = -80 cm/c 2. Haiitu
UKJIMYECKYIO YaCTOTy U Mepuo] KojebaHuii, (azy konebaHuii B paccMaTprUBaeMblii
MOMEHT BPEMEHH U aMIUIUTYAY KoueOaHuM.

84./IBa rapMOHHMYECKMX Koje0aHMs, HAMpPaBICHHBIX 110 OJHOW TMPSAMON, MMEIOLINX
OJIMHAKOBBIC AaMIUTUTY/ABl W TEPUOJbI, CKJIAABIBAIOTCS B OJHO KoyieOaHHE TOH ke
amuntyabl. Halitu pasHocTs (a3 ckiiagbiBaeMbIX KoieOaHUM.
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85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Onpenenutb CKOPOCTh PAaCHpOCTPAHEHHUs BOJH B YHOPYroM cpeje, eciau pa3sHocTh (a3
xonebaHuil JBYX TOYEK Cpebl, OTCTOSAIMUX Apyr oT apyra Ha 10 cwm, pasa 60° u
gacToTa konebanuii 25 ['y.

JlaHbI XapaKTEPUCTHKH JIBYX KOJeOaTeNbHBIX IBMKCHUN MaTepuanbHoil Touku: T1=T2=8
¢, A1=A2=5 cm. Paznocts a3 mexny stumu Konebanusmu /4. HauansHas daza
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHUE PE3YJIbTUPYIONIEro KoueOaHusl.
[TocTpoliTe BEKTOPHYIO AUArpaMMy CIOKEHHUS.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruanbHOU Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3nocTs a3 mexay atumu Koebanusmu /4. HauansHas dasa
OJTHOTO U3 HUX paBHA HYJIO. 3allUIINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIEOaHHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMy CIIOKEHHS.

Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIECA OT HCTOYHHUKA

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

[Tnockast 371eKTpOMarHuTHasI BOJIHA PACIIPOCTPAHSICTCS B BaKyyMe. AMILTUTYa
HAMPSDKEHHOCTH AJIEKTPUIECKOTO oISt BOJIHBI Em = 50 mB/m. Haiitu ammutyny
HAIPSHKEHHOCTH MarHUTHOT'O TIOJIS.

B opnoponnoit wu3oTpomHOi cpeae ¢ &€ = 3 u pu =1 pacmpocTpaHsieTcs IUIOCKas
AJIEKTPOMArHUTHAS BOJIHA. AMIUIUTY 12 HAMIPSKEHHOCTH 3JIEKTPUUECKOTO OISl BOJIHBI £y
= 10 B/m. HaiiTi aMIuTUTyly HAOpsHKEHHOCTH MArHMUTHOTO MOJst U ()a30BYIO CKOPOCTh
BOJTHBI

B ombite OHra nHa myrd ogHOro u3 UHTEp(EPUPYIOUIMX Jydeld moMemnaiach
NEPIEHIUKYIJIIPHO 3TOMY JIydy TOHKAasl CTEKJISIHHAS IUIACTUHKA C I10Ka3aTeIeM TOMJICHUS
n = 1,5, BCIeACTBUE 4YEro LEHTpajlbHas CBETJAs I0JOCa CMEIAach B IOJOKEHHUE,
MEepBOHAYAJILHO 3aHUMAEMOE TSATOM CBETIION MOJI0COM (He cuMTasi HeHTpaibHOM). JmuHa
BOJIHBI naaaoriero ceeta A = 0,5 mxm. Onpenenuts TonmuHy d MIaCTHHKH.

Ha ToncTyto CTEKIIIHHYIO MJIACTUHKY HAHECEH TOHKUM CJIONM MPO3pavyHOro BELIECTBA C
nokasareneMm mnpenomieHus n = 1.3. [lnactuHka ocBelleHa NapauIeIbHBIM ITYYKOM
MOHOXPOMaTHYECKOTO CBeTa C JIMHON BOMHBI A = 640 Hm, majamomUM Ha TUIACTUHKY
HOpMaibHO. Kakylo MHHUMAJIbHYIO TONIIMHY Omin JOJKEH WMMETh CIIOW, YTOOBI
OTPa)KEHHBIN My4YOK UMEJl HAMMEHBIIYIO IPKOCTh?

[upuna wunHTepdepeHMOHHON Tomockl. Ha MbUIBHYIO IUJIEHKY C IOKa3aTesleM
npenomieHus n = 1.3, HaxoAasuyrocs B BO3AYyXe, NAJaeT HOPMAJIbHO IYYOK Jy4yei
Oenoro ceera. [Ipu kakoil HawMeEHbIICH TONIIMHE Omin TJICHKA OTPAKEHHBIA CBET C
mmHoN BomHbl A = 0,55 mxm okaxeTcss MakCHMalbHO YCHUJICHHBIM B PE3yIbTaTe
uHTEephepeHIn?

Ha awadparmy ¢ xpyrisiMm oTBepctHeM auamerpoM d = 4 um magaeT HOPMAIbHO
napajuieTbHbIA MyYOK JIydeld MOHOXPOMAaTHYECKOTO CBeTa ¢ JUIMHON BOMHBI A=0,5uxm.
Touka HaOJIOJIEHHUS HAXOJMTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @penenst ykiaasiBaeTcsi B oTBepcTUU? TeMHOe WM CBETiee MATHO
MOJIYIUTCS B TIEHTpEe MUPPAKITMOHHOM KApPTHHBI, €CJIM B MECTE€ HAOJIOICHU TOMECTUTh
9KpaH?

Ha nu¢pakunoHHylo penieTky najaeT HOpMalbHO MOHOXPOMATUYECKUN CBET ¢ JAJTUHON
BOJHBI A = 410 #m. Yron A@ Mexay HalpaBlIeHHSIMA Ha MAaKCHMYMBI TIEPBOTO W BTOPOTO
nopsiAkoB  paBeH 2°21'. OmpenenuTs 4YWCIO # IITPUXOB HA EIUHUIY JJTHHBI
JU(PPAaKIMOHHOM PELIeTKH.
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96. Ha mudpaknmonnyto penerky, coaepsxamtyto n = 400 mrpuxoB Ha 1 mm, magaet
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JMHON BOHBI A = 0,6 mxm. Halitu obmee
ymciio N 1upakiiMOHHBIX MAaKCUMYMOB, KOTOPBIE AaeT 3Ta pemierka. OnpeneiauTb yroi
@ nudpakiuy, COOTBETCTBYIONIUI MOCIEIHEMY MAKCHMYMY.

97. Kaxoii HauMeHbIIel pa3permatomieid cuiioii R nomkna o6manars qudpakiimoHHas
peleTka, 9To0bl C €€ MOMOIIBI0 MOKHO OBLITO pa3pelinuTh ABE CIICKTPATbHBIC JIMHUN
KaJs ¢ [utnHaMu BOJH A1 = 578 um u A2 = 580 num? Kakoe maumensbiee ynciao N
HITPUXOB JIOJKHA UMETh 3Ta PellleTKa, 4YTOObI pa3pelieHne OblI10 BO3MOXKHO B CIIEKTpPE
BTOPOTO Mopsiaka?

98. Ctenens nonsipu3anyy P 4acCTUYHO MOJISIPU30BAHHOTO cBeTa coctasiser 0,75.
Onpenenuth OTHOIICHHE MAaKCUMATbHOW HHTEHCUBHOCTH Imax CBETA, MPOITYCKaeMOT0
aHAJIN3aTOPOM, K MUHUMAIBHOM |mix.

99. Yron a Mexay MI0CKOCTSMU MPOITYCKaHKS MOJIsIpu3aTopoB paBeH 50°. EcrecTBeHHBIN
CBET, MPOXO/Is Yepe3 TaKylo cuctemy, ocnabmusercs B n = 8§ pas. [Ipenebperas norepeit
CBETa MPH OTPAXKCHUH, ONPEACTUTh KO3 GHIneHT K morioneHus cBera B OISIPOUIax.

100. VYron bprocrepa &g mpu najieHuH CBeTa U3 BO3yXa Ha KPUCTAJT KaMEHHOM COln
paBeH 57°. OnpenenuTb CKOPOCTh CBETa U B 3TOM KpHUCTaJLIE.

101. KoaddurmenT norsomeHnss HEKOTOPOTo BEIIECTBA JJIT MOHOXPOMATHYECKOTO
cBeTa onpejieneHHoi mHbl BonHbl o = 0,1 ey . OnpenenuTs TONIMHY X BEIECTBA,
KOTOpasi HeoOXoquMa JIJIs ociabieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe CBeTa
HE YUHUTHIBATh.

Pa3znen 4 .TepmoauHaMuUKa ¥ MOJIEKYJISIPHAs (pU3MKa

102. N3oxopuueckuii, n306apudeckuil, U30TepMUUECKUN, a1nadaTHUYECKUNA TPOLECCHI
B UJeaNbHBIX ra3ax. [IpeoOpazoBaHue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpeHHss sHeprus Tena. BHyTpeHHss S3HEprus U1eanbHOro rasa.
TemoemkocTsb. TemioeMKocTh TBEpAbIX Ted. 3aKkoH [rononra u Iltu.

104. OOpatuMble M HeoOpaTuUMble TMporecchl. llepBoe Hauano TepMOAWHAMHKH.
TermoeMkocTh. YpaBHeHue Maiiepa.

105. TepmoamHamuueckoe  paBHOBecMe M Temmeparypa. HyneBoe — Haudano
TEpMOJAMHAMUKH. DMIMpUUYECKas TemneparypHas mkaia. KBazucratuueckue npouecchl.
VYpaBHEHHE COCTOSIHUS B TEPMOIMHAMUKE.

106. OO6paruMble U HeoOpaTuMble mporecchl. Bropoe Hadano tepMmonuHamMuky. L{uko
Kapno. DHTpomnus.

107. Hapnenue raza ¢ Touku 3peHust MKT. CBsi3b TEMI0€MKOCTH C YHCIOM CTENEHEH
CBOOO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  MukpococtossHusA. CTaTHCTHUECKMH BeC M BEPOSATHOCTh
MakpococTosiHUs. Da3oBOE MPOCTPAHCTBO.

109. Pacnpenenenne MakcBeruia MoJieKyd HJealbHOro rasa. Haumbosiee BeposiTHas,

CpeImHsT W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCIEPUMEHTAILHOE OOOCHOBAHHE
pacnpenenenus Makcseia.

110. Pacnipenenenune bonpimana u 6apomerpudeckas opmyIa.

111. Uncno CTONKHOBEHM U JUTMHA CBOOOJHOTO Mpodera MOJEKYN UISaIbHOTO Tasa.
Omnupuyeckue ypaBHeHHs mnepeHoca: @Puka, Dypre um HproToHa. Penakcanus k
COCTOSTHUIO paBHOBecus. CpeHee YHCIo CTOIKHOBEHUN
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3anauu k pasneay 4

112. Omun tpamm rtenus Obul Harper Ha 100°C mpu TMOCTOSIHHOM JIaBJICHUHU.
Onpenenuth KOTUYECTBO TEIJIOTHI, IME€pelaHHOEe ra3zy, paboTy pacIIupeHHs W
IpUpalieHne BHyTPEHHEH SHepIruu rasa.

113. VYTIeKHUCTBINA Ta3 pacHIUPSETCs MPU MOCTOSTHHOM JiaBieHuu. Onpenenuts padboTy
pacIIMpeHus, eciu ra3y nepenano 4,2-10° i TernoTsl.

114. I"a3, 3anumaBmmii 06seM 11 2 mox nasnennem 10° I1a 6bIT H300apHUUECKH HATPET
ot 20°C 10 100°C. Omnpenenuth paboTy pacIIMpPEHHS.

115. B Gamnone emkocthio 24 1 HaxoauTcs Bojopon mpu temieparype 15°C. Ilocne
TOTO KaK 4acTh BOJOPO/A H3PAcX0I0BaNH, AaBlIeHNE B Oa/IoHe HoHM3uIock Ha 4-10%71a.
Kakoe konnuecTBO Bofopo1a ObUI0 H3pacx010BaHO?

116. Haiitu m3MeHeHue SHTpONHMM NpU HM300apUUECKOM pacHMpeHuHd 4 2 a3oTa oT
00BéMa 5 1 1o 00BéMma 9 .

117. Onpenenuth TeMmMIeparypy rasa, €cld CpeldHss KHHETHYecKas >SHEeprus
TOCTYTATENBHOTO ABMKEHHs ero Monexyin 1,6-107° /e,

118. Kakas nons mosiekyn kuciaopoja 001a1aeT CKOPOCTAMH, JIEKAUMMU B UHTEpBaJIe
ot 910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kaOune Beprosiera 6apomerp mokassiBaeT 675 mm pm.cm. Ha xakoil BeicoTe

JETUT BEPTOJIET, €CIM Ha B3JIETHOU IIomagke OapomeTp nokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa CUMTaTh HEM3MeHHOU U paBHOl 17°C.

Paspen 5. KBanToBas pusuka

120. TennoBoe n3nyyenne u moMuHectueHIws. CrieKTpaabHbIE XapaKTePUCTHKU
TerioBoro usnydenus. 3akonsl Kupxroda, Credana-bonpiiMana u 3aKoH cMeIIeHUS
Buna. AGco0THO YepHOE Telo.

121. ®opmyna Penes-Jlxxunca u «yneTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmy:na [Inanka. KBanToBOE 00bsCHEHNE 3aKOHOB TEIJIOBOIO U3TYUYECHHUSI.
KopmyckynsapHO-BOJIHOBOI yann3M CBeTa.

122. ®oroaddext u 3pdext Komnrona. Ypasuenue DitHireliHa s porordpdexra.
123. Omneit bote. TopMo3Hoe n3nyuenue. ['unoresa ne bpoins. Oneitel J3BHCcOHA 1
xepmepa. udpakuus mukpouactull. [lpunnun Heonpenenennoctu I eitizendepra.

124. BonnoBast pyHKIMS, €e CTaTUCTUYECKUI CMBICI U YCIIOBHSI, KOTOPBIM OHA

JIOJIKHA YJIOBJIETBOPSTH.
125. CrauuonapHoe 1 HectanoHapHoe ypaBHenue llpeaunrepa.

126. KsanrtoBas yacTuia B OJJTHOMEPHOH MOTEHIUAIBHOU siMe. OTHOMEPHBIN
NOTEHIMAIBHBIN MOpor 1 6apwep.

127. CocTosiHue MUKpOYACTHUIIBI B KBAHTOBOI MexaHuKe. [[OHSATHE O BRIPOKICHUN
DHEPreTUYECKUX YPOBHEM.

128. TIIpencrarnenue HpU3NMUECKUX BEIIMYUH oreparopamu. Oniepatopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, IOTEHLIUAIbHON U KHHETUYECKON YHEPIHUH.

129. Cranuonapnoe ypaBHeHue llIpenunrepa as atoma Bogopoaa. BomHoBbIe
¢GbyHKIMY ¥ KBaHTOBBIE yncia. [IpaBuia oTO0pa A1 KBAaHTOBBIX EPEXOI0B.

130. CoOcTBeHHBIN MEXaHMUYECKUI 1 MAarHUTHBII MOMEHTHI DJIEKTpOHA B aToMe. OTbIT
IlIrepHa u I'epnaxa.

131. Cnua-opOuTamBEHOE B3aMMO/ICiCTBHE. TOHKAS CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aToMOB U NepUOINYECKas CUCTEMa XUMUYECKuX neMeHToB (.1
MenneneeBa. [lopsmok 3amosHEeHUs SJIEKTPOHHBIX 000I0UYEK.

133. BekropHas MOjienb MHOTO3JIEKTPOHHOTO aToMa. THIIbI CBSA3EH.
XapakTepuCTUYECKUE CIIEKTPhI ATOMOB.
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3agaum k pasageay S

134. Haiit wacToTy Vv cBETa, BBIPHIBAIOIIETO M3 METaJIa AJIEKTPOHBI, KOTOPHIS
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHUUANOB U =3 B, eciiu poToapdext
HAYMHACTCS TIPU JUTMHE BOJIHEI cBeta A = 0,5 MKM.

135. B pesynbrate agdexra Komnrona doton ¢ sueprueit € = 1,02 M>B paccesics Ha
CBOOOJIHOM 2JIEKTpOHE Ha yrou & = [150°. OnpenenuTb SHEPTHIO & paccessHHOTro (oTOHA
U KHHETHYECKYIO SHEpruio 7 3JIeKTpOHA OTAauu

136. [TpoTon obnagaeT KHHETUYECKOM 3Hepruei 7, paBHOM YHEPrUn MOKos Eo.
Onpenenutb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KHUHETHYECKasi SHEPTUs YBEIUYUTCS B n = 3 pasa.

137. .YacTuua B MOTEHIUAIHLHOM SIIUKE IUPUHON | HAXOAUTCS B HU3IIEM
BO30YKICHHOM COCTOSIHUH. OTNpeIeTuTh BEPOSTHOCTh HAXOXKCHUS YaCTHUIIHI B
unrepsaie ot 0 go /2.

138. Yacruia B HOTEHIMAIBHOM SIIIUKE IMUPUHOM | HAXOAUTCSI BO BTOPOM
BO30YKIACHHOM COCTOSIHMH. OIpeneauTb BEPOSITHOCT, HAXOKICHUS YaCTHUIIbI B
uHTepBasie ot |/3, paBHOY1aJICHHOM OT CTEHOK.

139. JInuHBI BOJH KOMIIOHEHT KEJITOT0 1yOieTa pe30HaHCHOW JIMHUU HATpPUS,
o0ycnorieHHOTO TiepexoioM 3P-3S, paBubr 589,00 u 589,56 am. Halitn Benmnuuny
pacuerienus 3P-tepma B 3B.

140. Bemmcarh crieKTpaJibHbIC 0003HAUEHUSI TEPMOB aTOMa BOJIOPO/IA, DJICKTPOH
KOTOPOT0 HaXOJIUTCSI B COCTOSIHUHM C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CkonpKo M Kakue 3HaYeHUs KBAHTOBOTO YKCJIa J MOXKET UMETh aTOM B COCTOSTHHH
C KBaHTOBBIMHU 4HcliaMu S U L, paBHBIMU COOTBETCTBEHHO 2 U 3 ?

142. OnpenenuTh OTHONICHHUE JUTMHBI BOJTHBI A1 Jie bpoiiis mpoToHa K AJTMHE BOJHBI
A2 e bpolns a-uacmuybsl, IPOIMIEAIINX OJMHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
noreHmuasios U =1 [B.

143. OnpenenuTh OTHONICHHUE JUTMHBI BOJHBI A1 Jie Bpoiis mpoToHa K AJTMHE BOJHBI
A2 e bpoins a-uacmuybsl, IPOIMIEAIINX OJMHAKOBYIO YCKOPSIONIYIO Pa3HOCTh
norennuaios U =1T1B.

144. CpenHee BpeMs KM3HH aToMa B BO30YKaeHHOM cocTostHun At ~1078 ¢. TIpn
nepexoJie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcs (POTOH, CpeHss ITTHHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIUPUHY AA H3mydaeMoit
CMIEKTPATLHOM JIMHUH, €CJTU HE TIPOUCXOJIUT €€ YIIUPEHHUS 3a CUET APYTUX MPOIECCOB.

145. MoHO3HEpreTHYeCKnii My4OK 3EKTPOHOB, MPOIIEIIINX YCKOPSIOLIYIO Pa3HOCTh
noteHuuanoB U = 20 kB, BBICBEUHBAET B LIEHTPE dKPaHa AIEKTPOHHOIYYEBOU TPYOKH,
amuHa Kotopoit | = 0,5 m, natHo pamguycom I = 10~ cu. TTonb3ysach COOTHOLIEHHEM
HEONPEIeTIEHHOCTEH, ONPEIeUTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPAMHATHI
AJIEKTPOHA HA DKPaHE B HAINPABJIECHUH, IEPIICHAUKYISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msITHA.

146. Haiitu mocrostunyto [Tnanka h, eciii U3BECTHO, YTO 3JICKTPOHBI, BHIPbIBAEMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIePKUBAIOTCS PA3HOCTHIO
NOTEHLIMAIOB U1 =6,6 B, a BbIpbIBa€Mbl€ CBETOM C JIJIMHOW BOJIHBI A2 =0,65 mrkm —
Pa3HOCTHIO MOTEHIUANIOB U2 = 16,5 B.

147. HaiiTi yacToTy v cBeTa, BRIPHIBAIOIIETO U3 METaJIa JIEKTPOHBI, KOTOPHIE
MOJTHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, ecnu potodrhdext
HAYMHAETCS TIPH JJTMHE BOTHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHOBBI (U3HUKHU SAPA U JIEMEHTAPHBIX YaCTHII.

148. CrtpoeHue aTOMHOTO sifipa. SlnepHble cuiibl. DHeprus cBsi3u sapa. Jedekt macchl.
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149. PamgmoaxkTBHOCTE.
150. SAnepueie peakiuu. Peakiuu geneHus U CUHTE3a.

151. OnemenrtapHsbie yactulbl. Kimaccudukanus snemenTapHbix yactull. [lpeBpamienue
yacTull. 3aKOHBI COXPAaHEHUSI B MUPE AJIEMEHTAPHBIX YaCTHII.

3agaum k pasaeay 6

152. Ha3zoBute cuMmBonnyeckre 0003HauEHUs S1€p U30TOIOB BOJIOPOJIAa M HA30BHUTE
uX.

153. Hcnons3ys cootnHomenne Z=A/2, KOTOpOe CIpaBeIJIMBO I MHOTHX JIETKHX
A1ep, ONPEAEIUTh CPEIHIO 00BbEMHYIO IUIOTHOCTD 3apsaaa Apa.

154. Snpo Gepunnus 4’ Be 3axBaTuiio snextpon u3 K-o6onouku aroma. Kaxoe sapo
oOpa3oBanoch B pe3yibrare K-3axsara.?

155. JIBa simpa renmus 2*He ciumich B 0JJHO AP0, M IPH 3TOM OBLI BRIOPOIIEH IPOTOH..

Vxaxure AAPO KaKOro 3JIEMEHTa 06pa303an0c5 B PE3YJIbTATC TAKOI'O IIPEBPAILICHUA.

K 3adery nomyckaroTcst CTYACHTHI, BBIIIOJHUBIINE BCe (POPMBI TEKYIIETo KOHTpos. [lpu
crade 3ayera, CTYIEHT IIOJydaeT [Ba BOIPOCAa M3 IEpPEeyHs, NPHUBEICHHOTO BhINIE. Bpems
MOJMOTOBKU CTYJI€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

[Ipu cpade sk3aMeHa CTYIEHT IOJIy4aeT 2 TEOPETHUYECKHX BOIpOca M OJHY 3ajady W3
NepeyYHs, NMPUBEICHHOTO BhIIE. BpeMst OArOTOBKM CTyJIEHTa K YCTHOMY OTBETY Ha BOIPOCHI
9K3aMeHa- 710 45 MUH.

4. Meroan4yecKkue MaTepHaJbl UISl ONpeeseHUs] MPoUeayp OLEHUBAHUS 3HAHWIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(¢popMupoBanus KomMneTeH M.

[Ipomexxyrounast arTecTauus MO JUCHMIUIMHE TMPOBOAUTCS B COOTBETCTBUH C
tpeboBanusimu CTII

CTO CIIOI' TU(TY) 016-2014. KC YKB/. ITopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.
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