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1. IlepeyeHb NJIAHMPYEMBIX pPe3yJbTATOB O00y4YeHHMs IO IMCHHUILIHHE,
COOTHECEHHBIX C IUIAHMPYEMBIMH PpPe3yJbTAaTAMHM OCBOCHHS 00pa3oBaTeIbHOH
NPOrpamMMmblI.

B pesynbTaTe ocBoeHUS 00pa30BaTEIBHON MTPOTPaAMMBI CTICTIHAIATETA
oOy4Jaronuiicst 10HKEH OBIAIETh CIEAYIOIMMU pe3yibTaTaMi O0OYUYeHHs TI0
JTUCLIUILITUHE

Konst Pesynbrarer ocBoenus OOIT IlepeueHs mIaHUPYEMBIX PE3YIBTATOB
KOMIIETCHLIUU (comeprxaHne KOMITETECHIII) 00ydeHus 0 AUCIUTUTHHE
OK-1 CIIOCOOHOCTBIO MPECTaBUTh 3HaTh:

COBPEMEHHYIO KAPTUHY MHUPa HA OCHOBE *  OCHOBHBIC (PU3MUECCKHUE SBICHUS
LEJIOCTHON CUCTEMBI 1 OCHOBHBIE 3aKOHBI (PU3UKHY;
€CTECTBEHHOHAYYHBIX U TpaHUIBI UX TPUMEHUMOCTH,
MaTeMaTUYECKUX 3HAHUH, NpUMEHEHHUE 3aKOHOB B
OpPUCHTHUPOBATLCA B ICHHOCTAX GI)ITI/ISI, BaKHEHIIINX MPaKTHICCKUX
JKH3HH, KyJIbTYPBI TPUIIOKCHUSIX;

*  OCHOBHBIE (hH3MUYECKUE
BEJINYHMHBI U PU3HYECKHE
KOHCTAHTBI, UX OIpe/eIICHHE,
CMBICII, CTTIOCOOBI ¥ €IMHHIIBI UX
U3MEpEHMS,;

*  Ha3HAYCHHE U MPUHIIUITHL
NEUCTBUS BaXKHENITUX
¢uzndeckux npudopos.;

Ymern:

*  00BSCHUTH OCHOBHBIC
Ha0II0/1aeMble TIPUPOHBIE H
TEXHOTCHHBIC SIBIICHUS U
3¢ dEKTHI ¢ MO3ULHIA
($byHIaMEHTaIBHBIX (PU3NUECKUX
B3aMMO/ICHCTBHIA;

*  yKa3aTh, KAKHE 3aKOHBI
OTIMCBIBAIOT JAHHOE SIBJICHUE
nin 3P QeKT;

*  HCTOJIKOBBIBATH CMBICII
(U3UYECKUX BEJIINYHH H
TTOHSITH;

*  3aNKCHIBATH YPaBHEHHS IJIS
(U3NYECKUX BEJINYHH B

cucteme CU;




Konabr
KOMIIETEHIINHA

Pesynbrater ocBoenns OOI1L
(comeprkaH¥e KOMIICTCHITHIA)

[lepeueHs mIaHUPYEMBIX PE3YIBTATOB

0o0ydeHus 0 AUCIUTUTHHE

Baagers:

HaBbIKaMU MMPUMCHCHUA
OCHOBHBIX M€TOJJOB (I)I/I3I/IKO-
MATCMAaTHYCCKOI'O aHaJIn3a JJIsd
pelICHUA CCTECCTBCHHOHAYYHbBIX
3aaad.

OIIK-1

\

CIIOCOOHOCTH UCIOIb30BATh
MaTEMAaTU4YCCKUC,
€CTECTBEHHOHAYYHbIE U MH)KEHEPHbBIC
3HaHUS IS PELICHMS 3a/1a4 CBOEH
npohecCHOHANBHON JesTeNbHOCTH

3HATD:

OCHOBHBIC (PM3NUECKHUE SIBIICHUS
1 OCHOBHBIE 3aKOHBI (PU3UKHY;
TPaHUIBI UX TPUMEHUMOCTH,
[IPUMEHEHUE 3aKOHOB B
BaXHEUIINX MPAKTUUYECKUX
MIPUIIOKEHUSIX;

OCHOBHBIE (hH3HUYECKHE
BEJINYHMHBI U PU3HYECKHE
KOHCTAaHTBI, UX OIIPEIeIICHHE,
CMBICJI, CITOCOOBI U €TMHULIBI UX
U3MEpEeHHUS;

Ha3HAYCHHE U MIPUHLMIIBI
JNEUCTBUS BaXKHEHUIITNX
¢uzndeckux npudopos.;

YMmerth:

00BSCHUTH OCHOBHBIC
Ha0II0/IaeMble TIPUPOHBIE H
TEXHOT'CHHBIC SBJICHUS U

3¢ (HEKTHI ¢ MO3UIHIA
(hyHIaMEHTATBHBIX (PU3NIECKIX
B3aNMOJICHCTBUM;

yKa3aTh, KaKie 3aKOHBI
OIIHMCHIBAIOT JIAHHOE SIBJICHHE
i 3¢ dekt;
HCTOJKOBBIBATH CMBICIT
(pU3MYECKUX BEJIMYUH H
MIOHSTHH;

3aIMCHIBATH YPABHEHUS IS
(hbU3MYECKUX BETUYMH B
cucteme CU;

Biaanersn:

HaBbIKaMU IPUMCHCHUA
OCHOBHBIX ME€TOJJOB (1)I/IBI/IKO-
MAaTEMAaTHYCCKOI'O aHaJIn3a IJIsd
PEeIICHUA €CTECTBCHHOHAYYHBIX




Konabr
KOMIIETEHIINHA

Pesynbrater ocBoenns OOI1L
(comeprkaH¥e KOMIICTCHITHIA)

[lepeueHs mIaHUPYEMBIX PE3YIBTATOB
00y4eHHUs IO AUCLUILIMHE

3aJad.

OIIK-2

CIOCOOHOCTHIO MPOGECCHOHATHHO
UCTIOJIb30BaTh COBPEMEHHOE
TEXHOJIOTUYECKOE U aHATTUTHYECKOE
o0opyioBaHue, CIIOCOOHOCTHIO K
MPOBEICHUIO HAYYHOTO UCCIIETOBAHMSI
Y aHAJIM3Y MOJTYYCHHBIX MPHU €T0
NIPOBE/ICHUU PE3YIbTATOB

3HATD:
*  OCHOBHBIC PU3NUYECKHE SIBICHUS

Y OCHOBHBIC 3aKOHBI (DU3HKH;
TPaHUIBI UX IPUMEHUMOCTH,
MIPUMEHEHHNE 3aKOHOB B
BOKHEHININX MMPAKTHUECKUX
MIPUIIOKEHUSX;

*  OCHOBHBIC (PU3UUECKHUEC
BCJIMUMHBI U (PU3NUIECCKUEC
KOHCTaHTEHI, X OMpeJIeIIeHHE,
CMBICI, CITOCOOBI ¥ €UHHUIIBI HX
M3MEpEeHUS;

* Ha3HAYCHHE W MPUHITHITHI
JNEUCTBUS BaXKHEHUIITNX
(hms3nueckux mprdopoB;

Ymern:

*  00BSCHUTH OCHOBHEIC
Ha0II0/TaeMbIe IPUPOIHBIE H
TEXHOT'CHHBIC SBJICHUS U
3¢ (HEKTHI ¢ MO3UITHIA
(hyHIaMEHTATBHBIX (PU3NIECKUX
B3aNMOJICHCTBUM;

*  yKa3aTh, KaKWe 3aKOHBI
OIMKCHIBAIOT JJAHHOE SBJICHUC
nin dhdekr;

*  HCTOJIKOBBIBATH CMBICI
(hM3UYCCKUX BEJIMYUH H
THOHSATHUH;

*  3aNKChIBaTh YPaBHEHUS JJIS
(hM3nueCKUX BETUYMH B
cucteme CU;

Baaners:

®  HaBBIKAMH ITPUMEHEHUS
OCHOBHBIX METO/IOB (hU3HKO-
MaTeMaTHYECKOr0 aHaIM3a JIst
PElIeHUs €CTeCTBEHHOHAYYHBIX
3a/1ad.

MK-12

CITOCOOHOCTBIO MPEJICTABIISATh
pe3yNIbTaThl UCCIETOBAHUS B (hopMax
OTYETOB, pedepaToB, MyOJIUKAITUN U

3HATDB:
*  OCHOBHBIEC (DMU3MUYECKUE SIBICHUS

1 OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I;




Konabr
KOMIIETEHIINHA

Pesynbrater ocBoenns OOI1L
(comeprkaH¥e KOMIICTCHITHIA)

[lepeueHs mIaHUPYEMBIX PE3YIBTATOB

0o0ydeHus 0 AUCIUTUTHHE

nyOIMYHBIX 00CYXIEHUH,
CIOCOOHOCTBIO (POPMYIIUPOBATH
NPaKTUYECKHE PEKOMEHIAINU 10
HCIIOJIb30BAaHUIO PE3YIbTATOB HAYUHBIX
UCCIIEI0BAHUI

TPAHUIIBI UX PUMEHUMOCTH,
MPUMEHEHNE 3aKOHOB B
BOKHEHIITNX TPAKTHICCKIX
MIPUIOKCHUSX;

OCHOBHBIC (hU3HUYECKUE
BEITMYUHBI U (PU3UICCKIE
KOHCTAHTEHI, UX OTpEJICIICHUE,
CMBICTI, CITOCOOBI ¥ SAUHUIIBI UX
U3MEPCHUS,;

HA3HAYCHHUE U MPUHITUITHI
NEUCTBUS BaXKHENIITUX
¢uznueckux npudbopoB.;

YMmerTh:

00BSCHUTH OCHOBHBIE
HaOIr0/IaeMble TPUPOIHBIC U
TEXHOTCHHBIC SBICHUS U

3¢ (HEKTHI ¢ MO3UITHIA
(dyHIaMEeHTaIbHBIX (PU3UUECKUX
B3aHMOJICHCTBHII;

yKa3aTbh, KAKUE 3aKOHBI
OTMCHIBAIOT JAHHOE SIBJICHUE
i 3¢ dekr;
HCTOJIKOBBIBATH CMBICIT
(U3NYECKUX BEIIMYHH U
TIOHSITUH;

3aMUCHIBATh YPABHEHUS IS
(U3NYECKUX BEINYUH B
cucreme CH,

Baagers:

HaBBIKAMH MIPUMEHEHUS
OCHOBHBIX METOJIOB (PU3UKO-
MaTeMaTHYECKOTO aHaIN3a JUIs
pEelIeHNs eCTeCTBEHHOHAYYHBIX
3amad.

IIK-20

CIIOCOOHOCTBIO K pa3paboTKe HOBBIX
TEXHOJIOTHYECKHUX CXEM Ha OCHOBE
pe3ynbTaTOB HAYYHO-
HCCIIEI0OBATENECKUX padoT

3HATh:

OCHOBHBIC (1)I/IBI/IT-IGCKI/IC SIBJICHUS
1 OCHOBHBIC 3aKOHBI (1)I/ISI/IKI/I;
T'paHulbl X IPUMCHHUMOCTH,
NPUMCHCHHE 3aKOHOB B
BaXKHEHIITUX MPAKTHYCCKUX
NPUITOKCHUAX

OCHOBHBIC (bI/IBI/ILICCKI/IG
BCIIMYHUHBI 1 (1)I/ISI/IT-IGCKI/IC




Konst Pesynbrater ocBoenns OOI1L Ilepedens IIIAHUPYEMBIX PE3YIIBTATOB
KOMIIETCHLIUI (comepskaHue KOMITETECHIINI) 00y4eHHUs IO AUCLUILIMHE

KOHCTaHTEHI, UX ONpeJIeIIeHIE,
CMBICJI, CITIOCOOBI ¥ SIMHHIIBI UX
M3MEpEeHMUS;

*  Ha3HAYCHHC U MPUHIIUITHI
JNEUCTBUS BaXKHEHUIITUX
(hU3UIeCKUX MPUOOPOB;

Ymern:

*  0OBSCHUTH OCHOBHBIE
Ha0II0/TaeMbIe TIPUPOIHBIE H
TEXHOT'CHHBIC SBJICHUSI U
3¢ (HeKTHI ¢ MO3UITHIA
(dyHIaMEeHTaIbHBIX (PU3NUECKUX
B3aHMOJICHCTBHII;

*  yKa3aTh, KaKWe 3aKOHBI
OIMCHIBAIOT TJAHHOE SBJICHUC
nin 3hdekr;

*  HCTOJIKOBBIBATH CMBICI
(hM3UYECKUX BEIMYUH H
THOHSTHUH;

*  3aNKChIBATh YPaBHEHUS JJIS
(hM3nueCKUX BETUYMH B
cucreme CH,

Baagers:

®  HaBBIKAMH ITPUMEHEHUS
OCHOBHBIX METO/IOB (hU3HKO-
MaTEeMaTUIECKOTO aHAIM3a JIJIs
pelIeHUs eCTeCTBEHHOHAYIHBIX
3a/1ad.

2. MeCTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOil MPOrpaMMBbI .

Jannas aucuurnianHa (MOIyib) oTHOCHTCS K 60a30BbiM auctuiuiinHam (b.1.65.07.). 3ansatus mo
JAHHOM TUCIMIUIMHE TPoBoATCS Ha |-M kypce (2 cemectp), 2-M Kypee (3 u 4 cemecTp).

Odu3nka co3laeT yHHUBEpcaldbHYI0 0a3y i u3ydeHHs oOmenpodecCHOHaTbHBIX U
CHEIMAbHBIX JUCIMILINH, 3aKIaJbIBacT QyHIaMEHT MOCeAyIoNero oo0yueHus B acnupanrype. OHa
naéT IeNbHOE MpelcTaBiIeHHEe O (U3MYECKUX 3aKOHAX OKPYKAIIIET0 MHpa B HUX EIUHCTBE U
B3aMMOCBSI3M, BOOPYKaeT HEOOXOTUMBIMU 3HAHUSMH JIJIS PEIICHHS] HAyYHO-TEXHUYECKHX 3a7ad B
TEOPETUYECKHUX U MPUKIATHBIX aCTIEKTaX.

B MeroawdeckoMm IIaHe JUCHIUILIMHA OIMHMPACTCS HAa 3HAHHWS MO (U3WKE, MONYYCHHBIC B
mkoiie. OcBoeHue Kypea (GU3UKU HEOOXOAMMO KaK MPEAIEeCTBYIONIee A psiia APYTUX TACIUTUIHH:

! Mecro mucumnnnet Oy/eT yuuThIBaThCS NpH 3amnoiaHeHun Tadmuist 1 B [punoxenun 1 (DOHI OLEHOYHBIX CPEJCTB)



duznyeckas XuMHus, 001asi XUMUYECKasi TEXHOJIOTUS, KOJUTOUTHAS XUMHUS.

Teopernueckas 4acTh JUCHUILIMHBI U3J1araeTcs B JISKUMOHHOM Kypce. [loyuenHble 3HaHus
3aKpEIUISIIOTCA Ha Ja00PATOPHBIX U MPAKTUUECKUX 3aHATHUAX. J{JIsl TEKyIIero KOHTPOJIs
yCIEeBaeMOCTH IPOBOAATCSA TEOPETHUECKHE KOUIOKBUYMBL. CaMocTosATeNbHAas paboTa
IpeIycMaTpuBaeT padoTy ¢ y4eOHO-METOAUYECKUM O0ECTICUeHHUEM JTUCIUTIINHBI, BBITOJHEHUE
JOMalTHUX 33JIJaHU, COCTaBJIEHHUE OTYETOB K Ja0OPaTOPHBIM paboTam.

[TpomexyTouHas aTTecTanus OCynIecTBIseTCs B (hopMe 3aUeTa U K3aMeHa.

Kpamxoe cooepoicanue oucyuniunol:
Mexanuka. Dnektpomarnetusm. Konebanus u BoiaHsl. BomnoBas ontuka. @usnueckas
tepmoauHamuka. KBanroBas ¢usnka. OcHOBBI (PM3UKH TBEpAOTro Tena. AnepHas pusuka.

3. O0beM TUCUHUILIAHBI.

Bcero,
AKAICMHUYCCKUX
JacoB

Bun yuebHoit paboThl
Ounas popma

oOyueHus

O0mas TpyA0eMKOCTb 1M CHUIITTHHBI 12/ 432

(3a4eTHBIX €AMHUIY aKaJIEMHYECKUX YacOB)

KonrakTHasi padoTa ¢ npenojgaBartejieM: 242
3aHSTHSI JISKIIMOHHOTO THITA 90
3aHATUSA CEMUHAPCKOIO THIIA, B T.4. 144

CEMHUHApBI, TPAKTUIECKHUE 3aHATHS 90
nabopaTopHbIe PabOTHI 54

KkypcoBoe npoektupoBanue (KP wmum KIT) -
KCP 8

Jpyrue BUJIbl KOHTAaKTHOH paboThI

CamocrosiTesabHas padora 109
®dopma TeKylmero KOHTpoJisi (KOHTPOJIbHBIE Pa0OThI, KOJUIOKBUYMBI) 2 cemectp: 2
KOHTPOJIbHBIC
paboTHl,

2 KOJUTOKBHYM
3 cemectp: 2
KOHTPOJIBHBIC

paboTHI,
KOJUIOKBHYM
4 cemectp:
KOHTpPOJIbHAaA
paboTa,KOJUIOKBHY
M
dopmMa NPOMeKYTOUHOI aTTecTanuM ( 3a4eT, SK3aMeH) 2 ceMecTp: 3a4€T,
JK3aMEH;
3 cemecTp: FK3aMEH
4 cemecTp:3a4eT




4. Coepsxkanue QM CHUILIHHBI.

4.1. Pasznenbl TUCHUNUIMHBI U BUABI 3aHATHIA.

Haumenosanue
pazzena AUCHUIUTMHBI

3aHsaTus JICKITMOHHOI'O THUIIA,
aKaz. 4yachbl

3augarus
CEMUHAPCKOTO
THIIA,
aKaZeM. 4achl

CeMuHapbl W/uim
MPAaKTUYCCKHE
3aHSATUS
JlaboparopHbie
paboThI

CamocrosTenbpHas padboTa,
aKaJl. 4achl

dopMupyeMbIe KOMIETEHITUN

Mexanuka

[EEN
s

-
oo
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-
\‘

o
=
w

OIIK-1,
OIIK-2,
[1K-12,
I1K-20

duznyeckan TEPpMOAUHAMHUKA

10

12 6

16

OK-1,
OIIK-1,
OIIK-2,
[1K-12,
I1K-20

DJIeKTPOMArHeTH3M. JJIeKTPOCTATUKA H
NMOCTOSAHHBIHN TOK.

12

10

OK-1,
OIIK-1,
OIIK-2,
[K-12,
I1K-20

3ﬂeKTp0MaFHeTl/I3M. MarHuTocTaTHKa.
3.]'[eKTp0MaFHI/ITHaﬂ HHAYKIUSA.

14 10

16

OK-1,
OIlK-1,
OIIK-2,
[K-12,
I1K-20

Koseoanusa u Boanbl. BoHoBasi onTuka

14

22 8

16

OK-1,
OIlK-1,
OIIK-2,
[1K-12,
I1K-20

KBanToBas ¢usuka

20

14 10

16

OK-1,
OIlK-1,
OIIK-2,
[1K-12,
I1K-20

®Du3uKa TBEpAOro reja

OK-1,
OIIK-1,
OIIK-2,




[K-12,
I1K-20
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4.2. 3ap9THA JEeKIMOHHOI0 THIIA

Ne
paszjena
JIUCLUIUINHBI

HanmMmenoBanue TeMbl
U KpaTKoe CoAep KaHue 3aHATUS

O0beM,
aKaj.
Yacel

MunoBanunonHas
dbopma

1

Beesnenne ®Ou3nka B CUCTEME €CTECTBEHHBIX HAYK.
OO6m1ast cTpyKTypa ¥ 3aa49u JUCHUTLTAHBI «DU3HKaY.
MexaHnuka

Kunemaruka. ®U3n4eCKUid CMBICII IPOU3BOAHON U

unterpasia. OCHOBHbBIE KUHEMATUUECKHE
XapaKTEPUCTUKUA KPUBOJIUHEUHOTO JBUKEHUS:
CKOpPOCTh U ycKkopeHue. HopmanbHoe u
TaHTeHIIMAIbHOE YCKOPEHUE.

Chain-
npe3eHTanus

MexaHuka
Kunemarnka. KunemaTrka BpamareabHOTO

JBUKEHUS: YIIIOBasi CKOPOCTh U YIJIOBOE YCKOPEHHUE,
HX CBS3b C JINHEMHON CKOPOCTBIO U YCKOPEHUEM.
IIpocTpancTBO U Bpems B MexaHuke HproTOHA.
CucreMbl KOOpIUHAT U UX MPEOOPA3OBAHMUS.

Mexannka Innamuka. HepuuanbHble CUCTEMBI OTCUETA
U nepsslii 3akoH Herotona. Bropoit

3akoH HeroroHa. Macca, umnysec, cuia. Y paBHEHUE
JBIYKEHUS MaTepUAJIbHON TOUKH. Tpernii 3akoH HeroToHa
Y 3aKOH COXPAaHCHUS UMITYJIbCca. 3aKOH BCEMUPHOTO
TsiroteHusi. Cuibl conpoTusienus. UHTerpupoBanue
YpaBHEHUH JABMXKCHUSI, POJIb HAYAJIBHBIX YCIOBHM. LleHTp
Macc MEXaHUYECKOM CHCTEMBI, 3aKOH JIBIKCHUSI LICHTPA
Macc.

Caaiia-
npe3eHTalMs

Mexanuka MomeHT ummnyJibca. J{nnamuka
BpPAIIATEJIbHOI0 ABMKeHUs1. MOMEHT UMITyJIbCca
MaTepUabHON TOYKM U MOMEHT MEXaHUYECKON CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXpaHEHUs] MOMEHTA
MEXaHUYECKOH cucTeMbl. J[BI)KEHUE B MOJI€ LIEHTPAIBHBIX
CHIL.
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YpaBHEHHE BpalllCHNs TBEPAOTO Tela BOKPYT
3aKpeIuIeHHoN ocu. MomeHT nnepuuu. @opmyiia
[lreitnepa. Kunetnueckas sHEpTHUs BpaIlaroerocs
TBEPAOTO TeNa.

Mexannka IHeprus. Cria, padoTa ¥ HOTCHIIHATLHAS
sHeprus. KoHcepBaTHBHBIE U HEKOHCEPBATUBHBIE CHJIBI.
Pabota n kuHEeTHUECKAs! SHEPTUS. 3aKOH COXPaHEHHS
MIOJIHOM MEXaHWYECKOW PHEPTHUHU B T0JI€ MOTEHIIHATBHBIX
cwt. CBA3b MEXKAY CHIION W IOTEHITNATEHON SHEPTHEH.
I'papuent ckansapHoit GyHKIUU.

Mexanuka

PensituBucrekast MexaHuka. [IpHHIUMT OTHOCHTENEHOCTH
u peoOpazoBanus ["anmuies. DkcriepuMeHTaNbHbIC
000CHOBaHUS CIICLMATBHOM TEOPUU OTHOCUTEIBHOCTH
(CTO). Mocrynatel CTO. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH U npeobpazoBanus JlopeHua.
CoxkparieHue JJIUHBI U 3aMeJICHUE BPEMEHH B
JBIKYIIMXCS CHCTEMaX OTCYeTa.

Caaiin-
npe3eHTanus

MexaHnuka

PeasituBucTCKAsi MeXaHUKa. PesITUBUCTCKUI UMITYJIbC.
B3aumocsa3s maccel 1 sHeprun. CTO u anepHas
SHEpPreTHKa.

DuznyecKkas TepMOIMHAMHUKA. TepMoIMHAMUYECKOE

paBHOBecue U Temrieparypa. HyneBoe Hauano
TEPMOJMHAMUKU. DMIIUPUYECKas TeMIepaTypHasl IIKaJa.
KBazucrarngeckue nporeccsl. Y paBHEHHE COCTOSHUS B
TepMoanHaMuke. [lepBoe HayaIo TePMOANHAMUKH.
TerutoemkocTsb. YpaBHeHre Matiepa. M30xopudeckui,
M300apUUECKHiA, H30TEPMHUUCCKUH, aTuabaTHICCKHI
MPOLIECCHI B ICANIbHBIX T'a3ax.

dusnyeckas TepmoaunamMuka. OOpaTrMbie U

HeoOpaTuMeble mporieccsl. Bropoe Hayano
TepMoauHaMuku. [IpeobpasoBaHue TEMIOTH B
MexaHuueckyto padbory. [lukn KapHo u ero koadgdumment
MIOJIE3HOTO JIEHCTBUS. DHTPOIHSI.

Duznyeckas TepMOAUHAMUKA. MUKpPO- U MaKpo-

cocrosiamne. Cratuctryeckuii Bec. @opmyna bonpmMana.
CraTUCTHUYECKUI CMBICII BTOPOTO Havyajla TEPMOJUHAMHUKH.

Ddu3nueckas TEPMOAUHAMUKA. HaBHeHI/Ie raza ¢ TOYKHU

3penust MKT. ®usndgeckuii cMpict TemnepaTypsl. CBs3b
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TEIJIOEMKOCTH C YHCJIOM CTETICHEH CBO6OZ[BI MOJICKYIJI Ir'a3a.

Duzuyeckas TepMoAMHAMUKA. PacripeneneHue
MakcBeria MOJIEKYJ HA€aTLHOTO Ta3a.

OKCIepUMEHTAITLHOE 000CHOBAHHE PaCTIPEICIICHIS
Makcsemna. Paciipenenenue bossnmana u
OGapomeTrpudeckas popmyia

DuzuyecKkas TeEPMOIMHAMUKA. SIBICHUS ITepeHoca.
Juddysus, TerionpoBoIHOCTh, BHYTPEHHEE TPEHUE.

DJIeKTPOMATHeTU3M Caaiin-
DyekTpHUecKuii 3aps. 3akon Kymona. npeseHTanust
DJIeKTPOCTaTHYECKOE TI0JIE, €T0 KOHCEPBATUBHOCTD.

HampspkeHHOCTS M TOTEHIMA AIEKTPOCTATUIECKOTO TTOJISL.

[MpuHnun cynepno3uiy. INEKTPHUUECKOE MMOJIE TUTIONS.

Jurnonps BO BHEIIHEM 3JIEKTPUYECKOM MOJIE.

DJIEKTPOMATHETH3M Curaiin-
TeopeMa O NUPKYJIALNH. ITotok BCKTOpa 4€pe3 Hpe:;e].[’raunﬂ

moBepxHOCTh. Teopema ["aycca B mHTETpanbHOM Gopme n
ee MPUMEHEHHUE I pacdeTa JIEKTPUIECKUX MOJIEH.

DJIeKTPOMATHEeTH3M

JUpIeKTpUKU B 3JEKTPUUYECKOM noje. Buabl
nonsipu3anuu. Bekrop monspusanuu u reopeMa ['aycca
JUTS BEKTOpa noJisipu3anui. Juanekrpudeckas
MPOHULIAEMOCTH CPEABI U BEKTOP JIEKTPUIECKOTO
cMelleHus. [ paHnyHbIe yCIIOBUS HAa TPAHULE IBYX
TUDIIEKTPHUKOB.

JIEKTPOMATHETH3IM

IIpoBoaHUKH B 3JIEKTPHYECKOM MoJie. PaBHOBecue
3apsa0B B IpoBogHUKE. OCHOBHAS 3a/1a4a dJIEKTPOCTATHKA
MTPOBOIHUKOB. DKBHUITOTCHIIUAIBHBIE IIOBEPXHOCTH U
CHJIOBBIC JIMHUU 3JIEKTPOCTATHYECKOTO MOJIT BOJIU3U
MTOBEPXHOCTH MPOBOJHHUKA. DIEKTPOCTATHYECKAS 3aIIUTA.
EMKOCTh TPOBOAHUKOB U KOHJIeHCATOPOB. COoeTMHEHHS
KOHJICHCATOJIPOB. DHEPIHsl 3apsKECHHOTO KOHIEHCATOPA. .
[1710THOCTD PHEPIUU IIEKTPUUECKOTO OIS,

DJIeKTPOMATHETH3M

IocTossHHBII ekTpUYecknii Tok. Crja v TUIOTHOCTD
TOKa. Y paBHEHHE HENPEPBIBHOCTHU AJIS TUIOTHOCTH TOKa.
3akon OMa B HHTETpaJbHON U TUdPepeHInATEHON
dhopmax. 3akon [[xoymnsa-JleHna. DIeKTpoaABIKYIAS CHIa
nctouHuka Toka. [Ipasuiaa Kupxroda.

JIEKTPOMATHETH3M
MaraurocraTuka. Bektop MarHuTHOM MHIYKUIKU. 3aKOH
buo-Casapa-Jlamutaca. Ero mpuMmenenue nis pacdera

13




KpPYrOBOTO BUTKA C TOKOM U MPSIMOTO MPOBOJIA. 3aKOH
Awmmepa. Cuna Jlopenma. [IBrmxeHue 3apsaoB B
ANICKTPUYECKUX U MarHUTHBIX TOJISX.

DJ1eKTPOMATHETH3M

MaruuTtocratuka. Teopema o upKyssIun (3aK0H
noJiHoro Toka). E€ mpumenenue ans pacyera mosis
topouza. Teopema ['aycca. MarHUTHBIA MOMEHT.
MarnuTHOE 1osie KOHTypa ¢ TokoM. KoHTyp ¢ TOkOM B
OJTHOPOHOM W HEOJHOPOIHOM MAarHUTHOM TIOJIe

JIeKTPOMATHETH3M

DJIeKTpOMAarHuTHasA HHAYKIUsA. DEeHOMEHOIOTHS
3JIEKTPOMArHUTHOW MHAYKIMU. [IpaBuiio Jlenua.
YpaBHEHUE IEKTPOMATrHUTHON UHIYKITHH.
Camonnnykmus. UHIyKTHBHOCTH coneHona. Pabora o
MEPEMELICHUI0 KOHTYpa C TOKOM B MarHUTHOM II0JIE.
DHeprusi MAarHUTHOTO TTOJIS.

DyeKTpoMAarneTusM. YpasHenuss MakcBesia. Tok
cMeneHus. Cucrema ypaBHeHUd MakcBeia B
WHTErpanbHOU popme U pU3NIecKruil CMBICT BXOISIIUX B
HEe ypaBHEHMU. MaTepuallbHbIE YPaBHEHUS.
OJIEKTPOMAarHUTHAs BOJHA KaK PEIICHUE YPaBHEHUMN
Makcemia. CBOKCTBA 371€KTPOMAarHUTHBIX BOJIH.
CKOpOCTh paclpoCcTpaHEHHUs AIEKTPOMATrHUTHBIX BOJIH.

KoJie0anusi ¥ BoJiHbI. BoJ1HOBasl ONITHKA:
I'apMoHu4Yeckue Ko1e0aHus pa3JMIHON NPUPOABI.
Bouanbl. [Tpumeps! konebaTenbHBIX ABHKCHUN Pa3inIHON
(msnueckoii mpuposl. KomrekcHas 1 BeKTopHast hopma
MIpeICTaBJICHUs TAPMOHNYECKHX Konlebanuid. BektopHoe
OINMKCaHUE CJIOKEHUS KojicOaHuH. 3aTyXarolue KoJIeOaHusl.
Brinyxaennsie konebanus. Pesonanc.

Caaiia-
npe3eHTanus

KoJsie6anusi m BosiHbI. BoHoBasi onTuka: BoimHOBOE
JnBmxeHue. [1nockas rapMoHnyeckast BOJIHBI. [[nuHa
BOJIHBI, BOJIHOBOE YHCJI0, (ha30Basi CKOPOCTh. Y paBHEHHE
BOJHBL. OgHOMEpPHOE BOJIHOBOE ypaBHeHUE. [lonspuzanus
BOJIH. YTIpyrue BOJIHBIL.

KoJie60anus v BoIHLI. BotHOBasi onTHKA:

DHeprus 3NMeKTPOMarHuTHBIX BOJTH. OObEMHAs TNIOTHOCTH
SHEPrUM JIEKTPOMArHUTHOTO 1101, BekTop YMoBa —
[NoitHTHHTa. DIEKTPOMArHUTHAS TPUPOJIA CBETOBBIX BOJIH.
Hcnyckanue snekTpoMarHuTHEIX BoJH. Bubparop ['epia.
[lIxana 371eKTPOMarHUTHBIX BOJIH.

Kosie0anus 1 BoJiHbI. BoiHOBasi onTHKA:

HNuTtepdepennns BoJH. [lorstue uatepdepeHunn.
Korepentnocts. MHTEepdepeHINOHHOE TIOJIE OT ABYX
TOYEYHBIX NCTOYHUKOB. OnbIT FOHTa.
Wntepdepenunonnsie cxemol. iHTEpdepomMeTphl.
Wntepdepomerp Maiikenscona. UnTepdepeHnns B TOHKUX
MJICHKAaX.

Kosae0anus 1 BoHbI. BoJiTHOBasl OITHKA:
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JAundpaxuus BosH. [Ipunnun oitrenca-Openens.
Merton 30u @penens. Audpakius Operens Ha
MPOCTEUIINX Mperpajax.

KoJsie6anus u Boanbl. BornoBas ontuka: /ludpakius
Opayrrodepa. Judpaxmus OpayHrodepa Ha mIENH.
Judpaxknronnas pemeTka Kak CreKTpaibHbIH TprOop.
[onsiTHe o ronorpaduyeckoM MeTOE MOTYUYCHUS U
BOCCTaHOBJICHHS H300paKCHIH.

KoJsie0anus 1 BoJiHbl. BoiHOBasi onTHKA:
Honsipuzaums BoJiH. Dopma U CTETICHb MOJSIPU3AITII
MOHOXPOMAaTHUYECKUX BOJH. ONTHYeCKass aHU30TPOTIHS.
JBynyuenpenomienne. OTpakeHre U MPeIOMIICHHE CBETa
Ha TpaHUIIe pa3fiena IByX TUAICKTPUKOB. DeHOMEHOIOTUS
MIOTJIONICHUS U JUcTiepcun cBeta. PaccesHue cBera

KpanrtoBas ¢pusuka. Keanrosble cBoiicTBa

3JIEKTPOMATHUTHOTI'0 M3JIy4yeHMs. TeIruioBoe n3yyeHue u
momMuHecHeHIus. ClieKTpanbHble XapaKTePUCTHKH
TEIJI0BOTO M3nydeHus. 3akoHsl Kupxroga, Credana-
Bonbimana u 3akoH cMemenns Buna. AGcomoTHO yepHOe
teno. ®opmyna Penes-J>xuHca n «ynpTpaduoneToBas
karactpoda». ['unoresa kBanToB. @opmymna I[1nanka.
KBanToBOE 00BSICHEHHE 3aKOHOB TEIUIOBOTO M3JIyYECHHUS.

Caaiia-
npe3eHTanus

KBanToBas ¢usuka. KBanroBsble cBoiicTBa
3J1eKTPOMAarHMTHOr0 u3Jjay4enus. KopmyckynspHo-

BOJIHOBOM Jyanmu3M ceera. Dotosddext u apdexr
KomnTona. Ypasuenue Diiniretina s porodddekra.
OnsiT bote. [laBnenue ceera. @OTOHBI.

KBanToBasi (_[m3m<a. 9J1eMeHTbI KBAHTOBOII MEXaHUKH .

KopmyckynspHO-BOTHOBO Ayaln3M MUKPOYACTHIL U €T0
AKCTIEPUMEHTAIBHOE TTOTBEPIKACHHE; PUHIIAI
HEOIPeIeICHHOCTH; BOTHOBast (DYHKIIHUS, €€ PU3NUSCKHUH
CMBICIT; CTaH/IaPTHBIE YCIIOBUS; YCIOBHE HOPMHPOBKH.

KBanToBast du3nka. JDj1eMeHTbl KBAHTOBOH MEXaHUKH
VYpaBHeHue lIpeaunrepa, oJHOMEpPHbIE KBAHTOBO-

MEXAaHHUYCCKHUE 3aaa49u.

KBantoBasi pu3uka. IjaeMeHThl KBAHTOBOI MeXaHUKH.

[Ipencrasnenre GU3NIECKUX BEIUMYUH ONIEPATOPAMHU.
CobctBeHHbIe cocTosiHHS. KBaHTOBaHHE MOMEHTA
umnyiibca. KBaHTOBBIN poTaTop.

KBanroBasi pusuka. JjaeMeHThI CIEKTPOCKOMUM.
KBaHTOBO-MEXaHUYECKOE OMHUCAHNUE aTOMOB. ATOM

BOAOpoOaa. BBIpO)K,Z[eHHBIe COCTOsAHUA. PaCHpC,I[CJ'IeHI/IC
IIJIOTHOCTH BEPOATHOCTH. CHCKTpLI IICJIOYHBIX MCTAJIJIOB.
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KBanToBas ¢pusuka. JineMeHThI cieKTpockonuu. CrinH
anekTpona. CimH-opOuTaAIbHOE B3auMOeHcTBUE. TOHKas

CTPYKTYpa CIIeKTpoB. BekTopHas Moienp aToma.
MexaHn9ecKuil 1 MarHUTHBIA MOMEHT
MHOT03JIeKTpoHHOT0 aTtoMa. OmneiT llITepHa u ['epnaxa.
Oddekrt 3eemana. DNEKTPOHHBINA ITapaMarHUTHBIH
pe30HaHC.

KBantoBasi puszuka. JjieMeHThI CIEKTPOCKOMUM.
[Tpuniun [Maynu. [Topsaok 3anonHeHUst
ANEKTPOHHBIX 000s0uek. CTpoeHrne aTOMOB U

nepuoanvcCKasas CuCTeMa XUMHYCCKUX 3JICMCHTOB
JA.M.Menneneesa. [Ipasuna Xynna. PeHTreHOBCKHE
CIIEKTPBI.

Caaiin-
npe3eHTanus

KpanroBasi guszuka. JjeMeHTbl KBAHTOBOI

craTucTHKH. KBaHTOBBIE CUCTEMBI U3 OJIMHAKOBBIX
yacTull. [[pyHINI TOKAECTBEHHOCTH OJUHAKOBBIX
MUKpoudacTul. CUMMETPUYHBIE U aHTUCUMMETPUYHBIE
COCTOSIHUS (BOJIHOBBIE (DYHKIIMH) TOXKAECTBEHHBIX
MukpouacTull. bo3onsl u ¢pepmuonsl. [IpuHimn
[Taynu. KBaHTOBBIE CTATUCTUYECKUE PACTIPEACICHUS
boze-Oiinmreiitna u ®epmu-/lupaka. IlnotHocTh
Yuclia KBAHTOBBIX COCTOSIHUM. DHeprus depmu.

Caaiia-
npe3eHTanus

KBanrtoBasi ¢pusuka. CrIOHTaHHOE U UHAYLUPOBAHHOE
n3nydeHnue. MIHBepcHoOe 3aceneHrne ypoBHEW aKTUBHOM
cpenbl. OCHOBHBIE KOMIIOHEHTHI J1a3epa. Y clioBUe
yculieHus ¥ reHepanuu cBeta. OcoOeHHOCTH
nazepHoro u3nydeHusi. OCHOBHBIE TUIIBI JTA3€POB U UX
NIPUMEHEHHE.

Caaiia-
npe3eHTalMs

JyieMeHTHI (GU3NKHM TBEpPAOro TeJia. J[BrkeHue
AJIEKTPOHOB B IEPUOJUYECKOM T10JI€ KPUCTAJLIA.
CrpykTypa 30H B MeTajlIaX, NOJYNIPOBOJHUKAX U
audIeKTpukax. [IpoBoguMocTs MeTaios.
CoOcTBeHHas U MPUMECHas MPOBOJUMOCTb
ITOJIYITPOBOJTHUKOB. YpoBeHb DepMU B YUCTHIX U
MPUMECHBIX MOJIYNPOBOIHUKAX. TemnepaTypHas
3aBUCHUMOCTh MPOBOJIMMOCTH MOJIYTIPOBOITHUKOB.
DoTONPOBOIMMOCTH MOIYIPOBOJIHUKOB. IIporeccs
reHepanuy 1 peKoOMOUHAIIMU HOCUTENe! 3apsiaa.

JuieMeHThI GU3NKH TBepaoro Teja. KoHTakTHbie
SIBJIEHUSI B TIOJIYIIPOBOJAHUKAX. P-N - mepexo.
Pacnipenenenue sneKTpoOHOB U IBIPOK B p-N -
nepexoze. BoapTamnepHas xapakTepucTuka p-n -
nepexoja. Beimpsmiisromuye cBocTBa p-N —
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nepexoa.

Du3uKa AaTOMHOI0 SIApa M 3JIEMEHTAPHbIX YaCTHIL.
CoctaB aTOMHOro sjpa. XapaKTepUCTHKU sijpa:
3apsil, Macca, JHEpPrus CBA3M HYKJIOHOB. Buasl u
3aKOHBI PaJMOAKTUBHOIO H3ilydyeHus.. EctecTBeHHas
U UCKYCCTBEHHAs paiMOaKTUBHOCTb.

Pusnka aToOMHOI0 SAAPA M1 3JEMCHTAPHBLIX YaCTHII:
SAnepubie peakuuu. Jlenenue sanep. TepmosiaepHbie
peakiuu.

Pduzuka aTOMHOIO AAPpAa M 3JICMCHTAPHBIX YaCTHIIZ
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS U OCHOBHbBIE
KJIACChI 3JIEMEHTAPHBIX YacTUIl. YaCTUIIbI 1
AHTHYACTHIIGI.

Pu3nKa AaTOMHOIO S/1PA U 3JIeMEHTAPHBIX YACTHIL:
N3oronuueckuit cnud. CTpaHHbBIE YACTULIBIL.
HecoxpaHeHune 4eTHOCTH B Cl1a0bIX B3aMMOCHCTBUSAX.
Heiirpuno. KBapku. Dnekrpocnadoe
B3aUMOJICIICTBHE.

4.3. 3aHsATHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapsl, NpakTHYeCKUE 3aHATHA.

Ne
pasnena
JACLUIUTUHBI

HaunmeHoBaHue TeMbI
Y KpaTKoe COJiepKaHHe 3aHATUS

O0beMm,

aKaj.
4achl

WunoBanmonHas ¢popma

1

Mexanuka. KunemaTuka. OCHOBHbIE KHHEMAaTHYECKHE
XapaKTePUCTUKH KPUBOJIMHENHOTO ABIKEHUS: CKOPOCTh U
YCKOpEHHE.

Mexanuka. Kunemaruka. HopmansHoe u
TaHreHIMalbHOE yCKOpeHne. KnHemaruka BpalareiabHOro
JIBHYKEHUS.

Mexanuka. JIlunamuka. 3akonsl HeroToHa.
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Ne O0BewM,
HaumenoBanue TeMbl
paszmena akazg. |MHHOBanmoHHas popma
Y KpaTKoe COJepXKaHue 3aHATUS
JUCLUTUINHBI 4acsl
1 Mexanuka. /lunamuka. 3aKOH COXpaHEHHUS WMITYIIbCA. 2
LlenTp Macc MeXaHMYECKOW CHCTEMBI, 3aKOH JIBHKEHMS
LIEHTpa Macc.
1 Mexanuka. JluHAMHKa BpalIATEJNbHOI0 JIBHUKEHUS. 2
MowMmeHT uHepLuuu. YpaBHEHHE BpallleHHs TBEPAOIo Tea
BOKPYT 3aKPEIUICHHOH OCH.
1 Mexanuka. J/luHaMHMKa BpalIATEJbLHOI0 IBHKECHHS. 2
MomeHT HMITYJIbCA. Kunetuueckas SHEprus
Bpalnaroierocst TBEpAOro Tea.
1 Mexanuka. Jueprus. Cumra, paboTa u MOTeHIHATbHAS 2
OHEPTH-. KOHCCpBaTI/IBHI)IC N HCKOHCCPBATUBHLIC CHJIBI.
PaboTa u kuHEeTHUECKAs SHEPTHUSI.
1 Mexannka. JHeprus. 3aKOH COXpaHEHHUS IIOJHOM 2
MeXaHU4YeCKOM OHEPTHHU B IOJIC MOTCHUIUAJIBHBIX CHUIIL.
1 2
Mexanuka. KonTpoJsibHas padora
2 2
@usuyeckasi  TepmoauHamuka.  Ilepoe  Havano
TepMoAMHAMUKH.  TeroemkocTs.  M3omporeccsl B
U/I€AbHBIX ra3ax.
2 2
dusuyeckasi _ TepMoAWMHAMMKa. Btopoe  Hawano
TEPMOJIMHAMUKH. [IpeoOpa3oBanue TEIUIOTHI B
MexaHndeckyto padoty. Luxn Kapno.
2 2
Du3znyeckasi TEPMOAMHAMMKA. Brluncienue SHTPONNH
2 2 WuTepakTuBHOE
Duznyeckas TepMoaMHaMuKka. J[aBleHue raza ¢ TOYKH
MKT. @ - C 3aHsATHE «Konkypc-
3peHus . ®usnueckuii cMpica Temneparypsl. CBs3b COPEBHOBAHMEY
TEIUIOEMKOCTH C YHCJIOM CTETIeHEl CBOOOIBI MOJIEKYT Ta3a
2 2

dusnueckas TEePMOJAUMHAMHKA. Pacnpenenenue

MakcBeimra MOJICKYJI UACAJIBHOI'O I'a3a.
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Ne O0BewM,
HanmenoBanue TeMbl
paszaena akan. |MuHoBanmonHas hopma
Y KpaTKoe COJIep KaHUe 3aHATUS
JUCITUTLTAHBI Yachl
2 2
Duzunyeckas TEePMOJIMHAMMKA. Pacnpenenenue
Bonbimana u 6apomerpudeckas popmyoia.
2 DJIeKTPOMATHETU3M. 2 -
Onekxrpuyeckoe mone. [lpuanun cymepnosunuu. Pacuer
HaIpPSKEHHOCTHU AJIEKTPOCTATUUECKUX TIOJICH.
2 daekrTpomarnetusM. [Ipumenenue Teopemsl ['aycca s 2
pacdera HalpsKeHHOCTH 3JIEKTPHYECKOTO TTOJIS.
2 DJieKTpoMarHeTu3M. Pabora cuil 3J1eKTpOCTaTHYECKOTO 2 -
nosst. IToTennyan mosisi. BeraucieHye noTeHnaioB
3JIEKTPUUECKUX MOJIEH.
2 dyekTpomMarneTusM. EMKoCTh KOHEHCATOpA. 2
CoenuHeHne KOHACHCATOPOB.
2 JdaekTpoMarnetusM. I[locrosanasiif Tox. Crna u 2
IJIOTHOCTH TOKA.
3akon Oma ¢opmax. 3akoH [xoynsa-Jlenma.
2 DaexkTpoMarueTu3Mm. 3akoH buo - Casapa - Jlaruac{ 2
[MpuHIMTT cynepro3uiyuu
2 JjekTpoMarieTu3M. JleiicTBueé MAarHuTHOrO IO H 2
MPOBOJHUKA C TOKOM W JBIXKymuecs 3apsapl. Cul
Awmmepa. Cuna Jlopenia.
2 JIeKTPOMATHETH3M. 2 HHurepaktuBHOE
SIBnenue AMeKTPOMarHUTHON MHAYKINH. 3akoH Dapasesl. 3aasaTue «KoHkypc-
COpPEBHOBAHHE)
2 DJIeKTPOMATHETU3M. 2

MarnuTHOE 1one B Marietukax. Teopema o HUPKYJISLHUH
JUTSL MarHUTHOTO TTOJI. DHEPTUsl MATHUTHOTO TOJISL.

19




Ne O0BewM,
HaunmMenoBanue TeMbl
pasmena akan. |MuaHoBarmonHas ¢popma
Y KpaTKoe COJICpKaHUE 3aHATUS
IUCIUATUIMHEL 4achl

2 DIEeKTPOMATHETH3M. 2
KonTponbHas paboTa o MarHUTOCTaTUKE U
AIIEKTPOMATHUTHON WHIYKIIHA

3 . 2
KoJsie0anus 1 BoaHbl. BosiHoBas onTuka. MneansHblil
TapMOHHYECKHH OCITMILIATOp. ClioskeHne KoJIeOaHmid.

3 4
Kojiebanus u BoJiHbL. BoJiIHOBasi onTHKA. 3aTyXaronme
KosieOaHus. BeiHy X 1eHHBIE KOeOaHMs.

3 2
Kose0anus u BoaHbl. BoiHOBasi onTuka. YpaBHEHUE U
XapaKTePUCTHUKH BOJIH. DJIEKTPOMAarHUTHBIE BOTHBI

3 KoJie0anus u BoHbl. BoJ1HOBAs ONITHKA. 4
WuTepdhepennus creta.

3 KoJse6anusa n Bo1HbI. BoJTHOBasl ONITHKA. 4
Hudpakmus cera. udpaknuonHas pemnerka.

Konebanus u BoJiHbI. BosiHoBasi ontuka. [Tonspusanus 4
CBeETa.

3 KoJjie60anus u BoHbI. BoJtHOBast onTHKA. 2
KonTponbnas paborta

5 KBantoBasi ontuka. TerioBoe u3iyyeHue. 2

Xapaxrtepuctuku. OcHoBHBIE 3ak0HBI. Dopmyna [lnanka
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Ne O0BewM,
HaumMeHoBaHue TeMbI
paszaena akan. |MuHoBanmonHas hopma
Y KpaTKOEe COAEPIKaHKe 3aHITHS
JUCLUTUINHBI Yackl
5 KBantoBas ontuka. Pororddext. Ipdhexr Komnrona. 2
TopMo3HOE pEHTTEeHOBCKOE H3TyUCHUE
5 OcHOBBI KBAHTOBOIf MEXaHHUKH. 2
Bonans! ne bpoiinsa. CooTHomeHne HeonpeaeTeHHOCTEH.
5 OcHOBBI KBAHTOBOIf MEXaHHUKH. 4
OpnHOMepHBIE KBAHTOBOMEXaHUIECKHE 3aa4H.
[IpsimoyronmpHas MOTEHIMATBHAS sIMa, CTYIIEHB, Oapbep.
5 OcHOBBI KBAHTOBOIf MEXaHHUKH. 4
MexaHn4yecKuii 1 MarHUTHBIA MOMEHT
MHOT'O3JIEKTPOHHOTO aTOMa. 3aCTPOIKa AJIEKTPOHHBIX
000JI0YeK.
5 OcHOBBI KBAHTOBOIf MEXaHHUKH. 2
KonTponbHas pabota 1o KkBaHTOBOH (U3HKE
6 Pusuka TBepAoro rejaa. . KBaHTOBbIE CTATUCTUYECKUE 2
pacnpenenenus boze-Olinmrelina n @epmu-/lupaxa.
[110THOCTD YKClla KBAHTOBBIX COCTOSTHUM. DHEprust
Depmu.
4.3.2. JIabopaTopHbIe 3aHATHSA.
Ne Obmwem, | [Ipumeuanune
HaunmMeHoBaHue TeMbI
pasnena akaj.
U KpaTKOE COACP)KaHUE 3aHATHS
JUCLUTUTAHBI Yachl
1 Mexanuka. Jlexyus: «OCHOBHEIE CBEACHHUSI 00 00paboTke 2
HU3MEPEHUH B HPU3NUECKOM IPAKTHKYMEH
1 Mexanuka. BeimonaeHue 1abopaTopHoit paboTsl IO 2
BBIYMCIICHUIO TOTPEUIHOCTEN
1 Mexanuka. Beimoinenne 4x 1abopaTopHBIX paboT 1Mo 12
MeXaHUKe
1 Mexanuka. Komnoksuym 2
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DIIEKTPOMArHETH3M. 18

Brimonaenue 5 mnabopaTtopHbIX paboT Mo
3IEKTPOMATHETUZMY

Konebanus u Boausl. BoiHOBas onTHKA. 8

Brimonnenne Tpéx 1abopaTOpHBIX pabOT MO BOTHOBOM
OTITHKE

Konebanus u Boausl. BoiHOBas onTHKA. 2

KOJ'IJ'IOKBI/IyM 10 BOJIHOBOM OIITHKE

KBanrtoBas ontuka. BeimonHenue 2-x 1abopaTopHbIX paboT 8
10 KBAHTOBOM ONTHKE U CIIEKTPOCKOTIHN

4.4. CamocTosATeIbLHAA PA00Ta 00VUAIOIIHUXCH

Ne O0bewm,
pasnena [Iepedyens BOonpocoB uist aKa. dopma KOHTPOJIS
JUCHUIUIMHBL | CAMOCTOSATEIBHOIO U3YYEHUS 4acChl
1 MexaHuka poBepKa
JBUKeHUE TN ¢ EPEeMEHHON MacCcoi. 17 VHJUBUyaJIbHBIX
JIBr>keHue B mojie LEeHTPaIbHBIX CUJI. 3aKOHBI 3alaHui
Kennepa.

CronkaoBenus ten.  Heympyroe u abcomoTHO
YIIPYroe CTOJIKHOBEHUE.

Ynpyrue HanpspkeHus U AeopManuu B TBEPIOM
tene. 3akoH ['yka. Moaynes FOnra. Koaddumuent
[Tyaccona. Dueprus ynpyrux aedopmarmii
TBEPOTO Tea.

2 OJEeKTPOMAarHeTH3M: poBepKa
['paHMYHbIE YCIIOBHS LIS BEKTOPOB 20 WHIMBHIYaJIbHBIX
HaNPSHKEHHOCTH DJIEKTPUYECKOTO TIOJIS U 3ajaHuH
EKTPUUECKOTO CMEIEHHUSI.
[Tpasuna Kupxroda.

JIBI>KeHMe 3apsHKEHHBIX YacTHI] B DIIEKTPUIECKUX
Y MarHUTHBIX TIOJIsIX. Dddext Xomna u ero
npuMeHeHue.  Jl[mamarHeTHKu, mapaMarHeTHKU
u peppomaraeTuku. ['paHUYHBIE YCIIOBHS Ha
TIOBEPXHOCTH Pa3Jielia JIByX MarHeTHKOB.

3 dusnyeckas TepMoarHamMuKa. Annadaruaeckuit | 16 MpOBEpKa
nporuecc. [IpeoOpa3zoBaHue TEMIOTHI B WHIMBHIYaJIbHBIX
MexaHu4ecKyro padoty. [lukn KapHo u ero 3a/TaHUM-

KO3 GHUIUEHT 0JIC3HOTO ACHCTBHS. DHTPOIIHSL.
OOpatuMbie 1 HeOOpaTHUMBbIE TIPOLIECCHI. 3aKOH
BO3PACTAHUS SHTPOIHH.

4 BonnoBas ontuka JlndpaximonHas penierka 16 IIpOBEpPKa
KaK CIEKTpalbHBIN Ipubdop. YacTuaHo- WHIVUBUTY aJTbHBIX
MOJISIpU30BaHHbBIN cBeT. HopMmasbHas u 3aJaHun

aHOMaJIbHag JUCHICPCUH, PACCCIHNC,
TMOIJIONICHUE CBETA, ITOJIsIpU3als CBETa

5 KsanrtoBas duzuka. OqHOMEPHBIH 16
MOTEHIIUATBHEIN 1opor u 6apbep. [IpuHImm MPOBEpKa
[Taynu. 3acTpoiika 3JeKTPOHHBIX 000JI0UEK. WHIVUBUTY aTbHBIX
CreKkTpbl MOJIEKYIL. 3aaHni
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dusnka TBEPAOro TEIA.

6 14 IIpOBEPKa
DuzrKa sapa v JIEMEHTAPHBIX YaCTHIL WHINBUAYATHHBIX
3aaHuil

ChouH ¥ MarHUTHBIM MOMEHT sifipa. CBOMCTBA U
OOMEHHBIN XapaKTep SACPHBIX CHIL.
EcTecTBeHHas1 U UCKyCCTBEHHAs
paaroakTUBHOCTh. ICTOUHMKHN paOaKTUBHBIX
u3ydeHuid. Pagnon3oTonHelil ananus. 3aKOHbI
COXpAaHEHHUS B SIACPHBIX PEAKIIMIX.

4.4.1. TeMbl KOHTPOJIbHBIX PadoT

Mexanuka

MarauTocTaTuka 1 3JIEKTPOMarHuTHAsT UHIYKIHS
Konebanus u BoHbl. BoiHoBas onrTrka
KBanToBas ¢uzuka

5. IlepedyeHb y4eOHO-MeTOIMYECKOTr0 oO0ecmeyYeHHUs] JI CAMOCTOSTENbHON PadoThl
o0yuyaruuxcst 1Mo JUCHUIJIMHE.

MeTOI[I/I‘leCKI/Ie YKa3zaHug JIsd O6y‘IaIOH_II/IXCSI 110 OpraHu3alnuu CaMOCTOSITEIbHON pa6OTBI 10
AUCHUILIIMHE, BKJIIOYad IICPCUYCHbL TCM CaMOCTOSITEIILHOMI pa6OTbI, CI)OpMBI TEKYLICTO KOHTPOJIA I10
AUCHUIININHE U Tp€60BaHI/I$[ K HX BBIIIOJHCHHUIO PasMCUICHLI B BHGKTpOHHOﬁ I/IH(l)OpMaHI/IOHHO-
obpaszoarensHOi cpere CITOI' TH(TVY) Ha caiite Menus: http://media.technolog.edu.ru

6. ®OoH/1 OLIeHOYHBIX CPEACTB /JIsl IPOBeJeHUsI IPOMEKYTOUYHON aTTeCTAUM

CBoeBpeMEHHOE BBIOJHEHNE 00YYaIOIUMCSI MEPONPUATHI TEKYILEro KOHTPOJIs MO3BOJISET
IIPEBBICUTH (1OCTUTHYTB) IIOPOTOBBIM  YPOBEHB («yIIOBIETBOPUTEIHHOY) OCBOEHUSA
MIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIETEHIINH.

Pe3ynabpTarhl AMCUMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CIH JUIsl BCEX DJEMEHTOB
KOMITETEHIIMM MpPEBBIIEH (JOCTUTHYT) MOPOrOBBIM YPOBEHb OCBOEHHS KOMIIETEHLIMHM Ha JaHHOM
JTarne.

[TpomesxyTouHas arTecTanus Mo AUCHUILINHE TPOBOIUTCS B (hOpMe 3aueTa U HK3aMeHa.

K cmage 3auera 10mycKarOTCs CTY/AEHTHI, BBIOIHHUBILINE Bce (POPMBI TEKYIIIETO KOHTPOJIS.

3ayer mpeaycMaTpUBalOT BHIOOPOUYHYIO MPOBEPKY OCBOEHUS MPETyCMOTPEHHBIX 3JIEMEHTOB
KOMITETCHITHI U KOMIUIEKTYIOTCS BOIPOCaMH (3alaHUSIMU) JIBYX BHJIOB: TEOPETUICCKUHN BOmpoc (st
MPOBEPKH 3HAHUIT) M KOMIUIEKCHAs 3a1a4a (JIUIsl MPOBEPKU YMEHHI U HaBBIKOB).

[Tpu cnade 3aueTa CTYAEHT MOJIy4aeT ABa BOIPOCA U3 MEPEUHs BOIIPOCOB Ul 3a4eTa, BpeMs
MOJATOTOBKU CTYJI€HTa K YCTHOMY OTBETY - 710 30 MUH.

ITpu cnade sk3amMeHa CTYAEHT IOJIydaeT JABa TEOPETUUYECKUX BOIIPOCA U 3ajady M3 MEpeyHs
BOIIPOCOB JUIS 9K3aME€Ha, BpeMs IIOJATOTOBKH CTYJEHTa K YCTHOMY OTBETY - 10 45 MUH.
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IIpuMepbl BApHAHTOB BONMPOCOB HA 3a4eTe:

Bapuant Ne 1

3alnIInTe OCHOBHOE YpaBHECHUEC AUHAMHUKHN BpaldaTEJIbHOTO ABVIXKCHUSA TBEPAOI'O TEJA. Hamummre
YpaBHCHUEC MOMCHTOB.

beckoHewHas MITOCKOCTh HECET 3apsijl, PABHOMEPHO paclpe/esIeHHBIN ¢ ITOBEPXHOCTHON TUIOTHOCTHIO
2 o

1 mxKi/m”. Ha HEKOTOpOM pacCTOSHUM OT IDIOCKOCTH MapajuIeIbHO € PacIoIoKeH KPYT paginyCcoM

10 cM. BeauciuTh MOTOK BEKTOpA HAMPSHKCHHOCTH AJICKTPUYECKOTO MOJIS Yepe3 ITOT KPYT.

IIpuMep BapuaHTa BONPOCOB HA IK3aMeHe:
Bapuant Ne 1

CBsi3p MKy CHIION M TOTEHITNAILHOW SHEprueil. [ panneHT ckansapHOi QyHKINM.

3akon buo — CaBapa — Jlamuiaca u ero npuMeHeHue K pacyéTy MarHUTHOTO MO
TPSMOJMHEHHOTO MTPOBOTHUKA C TOKOM.

3. beckoHeuHas MIIOCKOCTh HECET 3apsijl, PABHOMEPHO PacIpeeIeHHbIH C TOBEPXHOCTHOM
miotHocThi0 1 MkKi/M. Ha HEKOTOPOM PAaCCTOSIHUU OT IJIOCKOCTH MAPAIEIBHO €U PacioioKeH
Kpyr paguycoM 10 cM. BeruncinTh MOTOK BEKTOPa HAMPSKEHHOCTHU 3JEKTPUUECKOTO ITOJIS 4epe3
3TOT KPYT.

7. IlepeyeHb OCHOBHOI W [IONOJIHUTEJbHOI y4yeOHOH JHMTepaTypbl, HeOOXOAMMOM 15l

OCBOCHUSA JUCHUIIINHBI

a)

OCHOBHAasI JINTepaTypa:

1. CagenbeB,1.B. Kypc oOmieit ¢pusuku : B 4-x kH. : yueOHoe nocobue / 1. B. CaBenbes. - 5-
e u3n., ucnp. . - CII6. ; M. ; Kpacnogap : Jlans, 2011. - (YueOHUKH [1s BY30B.
CrnenuanbHas nuteparypa) (Kmaccuueckas yueOHas muteparypa no (pusuke).

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

2. Cagenne,1.B. Kypc obmieit pusukn : B 4-X KH. : yaeOHoe mocobue / U. B. CaBenbes. - 5-
e m3., ucnp. . - CII6. ; M. ; Kpacaonap : Jlanb, 2011. - (V4eOHUKY AJIS BY30B.
CnenunanpHas murepatypa) (Kimaccuueckas yaeOHas muteparypa no Gpusnke).

T. 2 : DnekrpudectBo u MmarHeTusM. - 2011. - 342 c.

3. Cagsennes,l.B. Kypc obmeit ¢pusuku : B 4-X kH. : yuebHoe nocodue / U. B. CaBenbes. - 5-
e u3., ucnp. . - CII6. ; M. ; Kpacnogap : Jlanp, 2011. - (YueOHUKH 1 BY30B.
CrnenuanbHas auteparypa) (Knaccuueckas yueOnas mutepaTypa no (pusuke).

T. 3 : MonexynstpHas ¢pusuka u repmoanHamuka. - 2011, -208 c.

4. CasenneB,J1.B. Kypc obmeit ¢pusuku : B 4-X kH. : yuebHoe nocodue / 1. B. Casenbes. - 5-

e m3., ucnp. . - CII6. ; M. ; Kpacuonap : JIaup, 2011. - (Y4eOHUKH SIS BY30B.
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CnenunanpHas murepatypa) (Kimaccuueckas yaeOHas mutepaTypa mo Gusmke).
T. 4 : Boansl. Ontuka. - 2011. - 251 c.

b) nonosnuTenbHas JuTeparypa:

5.

10.

11.

12.

13.

14.

15.

Cagenbes, M.B. COopHHK BONPOCOB M 3a/1a4 1o o0miel ¢pusuke : yaedHoe mocodue ams
By30B 1o HampaiaeHusM 510000 "EcrtecrBenHble Hayku u maremaruka', 540000
"[lenarornueckue Hayku", 550000 "Texnuueckue Hayku" / M. B. CaBenneB. - 6-¢ usm.,
crep. - CIIO. ; M. ; Kpacnonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc o6meit ¢uzuku : ydeOHOe mocobue ajis By30B IO TEXHUUYECKHM
HaIpaBJICHUSM TIOJITOTOBKH U crienuanbHocTsIM/ M.I". Banmumes, A.A. IloB3Hep. - 2-¢ u31.,
crep. - CII6.; M.; Kpacnonap: Jlanp, 2010. - 573 c.- (YueOnuku 11 By3oB. CrieniaibHast
JuTepaTypa)

Bunraiikun, b.E. ®usuka tBepaoro tena : yueOHoe mocoOue A By30B MO TEXHUYECKUM
HarpaBJieHUsIM MoAroToBku W crien./ b. E. BuHraiikun. - 2-e u3z., crep. - M.: U3a-Bo
MI'TY um. H.D. baymana, 2008. - 359 c. - (®u3uka B TCXHUYECKOM YHUBEPCHUTETE).

byxman, H.C. Ynpaxuenus no gusuke : yuebnoe nocooue/ H.C. byxman. - 2-e uzna., ucmp.
u joi. - CII0.; M.; Kpacnonap: Jlaub, 2008. - 96 c. - (YueOHuKHU 11 By30B. CrienuanbHas
IuTepaTypa)

I'unes, A.A. IlpakTUKyM MO pEUICHHIO (PU3MUECKUX 3a/la4 B TEXHHUYECKOM By3e yueOHOE
nocobue/ A.A. T'mnes. - CII6.; M.; KpacHonap: Jlanb, 2008. - 143 c. - (Y4ueOHuku s
BY30B. CrieruaibHas JUTepaTypa)

Mapruncon, JI.K. KBanroBas ¢usuka: ydue6HOe mocoOue sl BY30B IO TEXHHUUECKUM
HanpasieHusM U creu./ JL.K. Maptuncon, E.B. CmupHoB. - 3-¢ u3n. - M.: Uzn-so MI'TY
uM. H.D.baymana, 2009. - 527 c. - (Ousnka B TEXHUYECKOM YHUBEPCUTETE)

CrapoBukoB, M.J. BBenenue B sKCHepUMEHTaNbHYIO (U3UKY : yuyeOHoe mocobue/ M.U.
CrapoBuxkos. - CII6.; M.; Kpacuomap: Jlans, 2008. - 235 c. - (YueOHUKH Ui BY3OB.
CrnennanbHas IuTepaTypa).

Oupranr, E.B. PykoBOACTBO K pelIeHHIO 3ajad Mo Kypcy oOmed ¢usuku : ydyebHoe
nocooue AJIgd  BY30B 110 TEXHHYCCKMM W TCXHOJOTMYCCKUM  HAIIPABJICHUAM U
cneransHOCTsIM/ E.B. ®@upranr. - 3-e¢ usm., crep.. - CII6.; M.; Kpacnonap: Jlans, 2009. -
348 c. - (YueOHuku aiisa By30B. CrienuanbHas TUTEpaTypa).

N3ydenue BpallleHUs IUIOCKOCTH TMOJSpU3aluMUA CcBeTa : MeTOIMYecKrue YyKazaHusd K
naboparopuorr padore Ne 57 / C.B. Xorynuosa, B.B. brnarosemenckuii, b.b. bonortos,
B.H. Cxo6enes ; CIIOI' TU(TY). Kad. o6m1. ¢usuxu. — CII6. : [6.1.], 2015. — 22 ¢.(OB)

[TpoBepka 3akoHa Mamroca : Metoaudeckue ykazaHus K jJabopaTopHoit padore Ne 56 /
C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Cko6enes ; CIIGI TU(TY).
Kad. o6mr. ¢usuxu. — CII6. : [6.1.], 2015. — 18 c. (Ob)

brarosemenckuii, B.B. MccnenoBanue CekTpoB MOMVIOMIEHUS PACTBOPOB OPraHUYECKUX
MOJIEKyJI: MeToauyeckue ykaszaHus K JgabopatopHod pabore Ne 90 / B.B.
bnarosemenckuii, A.B. bensikos, C.B.Xorynnosa; CIIOI'TU(TVY). Kad. obum. dusuku. —
CIIG. : [6.1.], 2015. - 16 c. (Ob)
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

AsepmmHa, ['.I'. M3yueHne nucnepcuu cBeTa B BeHIeCTBE | METOIMYECKHE YKa3aHHS K
naboparopnori pabore Ne 68 /I'I. AepmmnHa, A.B. benskos, O.II. Ilycrtpoma ;

CII6GI' TU(TY). Kad. obmr. ¢pusuku. — CII6. : [6.1.], 2014. — 18 ¢. (OB)
Hanunpyenko, B. I'. Onpenenenue oTHOILIEHUS 3apsiia 3JEKTPOHA K €ro Macce ¢

MTOMOIIBI0 MArHETPOHA : METOAMYECKHE yKa3aHus K TaboparopHoit padore Ne 33 /B. T.
HNarunsuenxko, JI. H. Kaypoga ; CIIToI TU(TY). Kad. o6m. ¢pusuxwu. - CII6. : [6. 1n.],2014. -
21 c. (Ob)

bosioTos, b.b. SIBneHus s3neKTpoMarHuTHON MHIYKIIMK U CAMOUHAYKIUH : METOJIMYECKUE
yKazaHus K 1aboparopHoi padore Ne 39 / b. b. bonortos, A. B. bensxos, O. I1. Illycrpona ;
CIIOI'TU(TY). Kad. obmr. ¢pusukwu. - CII6. : [6. u.], 2014. - 23 ¢. (Ob)

Kepuoroii, A.M. M3mepeHue UIMHBI CBETOBOW BOJIHBI MPU MOMOIIH AUGPAKIIMOHHOMN

pElIeTKH : METOJANYECKHE yKa3aHus K JiabopaTopHoii pabore Ne 54 / A. 1. Kepuosoii, C.
B. Ipsiaenko ; CITGITU(TY). Kad. o6m. ¢usuku. - CII6. : [6. n.], 2014. - 22 ¢. (Ob)
UccnenoBanme rtupockommueckoro 3ddekra [Tekcr]: Meronudyeckue yKazaHus K
naboparopuoii padore / B.I'. Hamwmneuenko, C.B. [psuenko, A.N. Xepuosoii, 1O.P.
Pynakos; CII6GI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2013. — 15 c. (Ob)

Uubuco, A.I'. ®orosnekrpuueckuii s3dpdexr [Tekcr] : Meroauueckue ykazaHus K
naboparopnoit pabote Ne 59 / A.I'. Uubucos, O.I1. llyctposa, B.B. bnarosemnienckuii ;
CIIOI' TU(TY). Kad. obur. pusuku. — CIIO. : [6.1.], 2013. — 17 c. (Ob)

Uubucos, A.I'. OnpenencHre TOPU3OHTAIBLHOW COCTABIISIONIEH MAarHUTHOTO TIOJIS 3eMIIH
Meronudeckue ykazaHus K JrabopatopHoir padore Ne 31/ A.I'. Uubucos, JI.H. Kayposa,
O.I1. lycrpona, B.B. ; CII6GI' TU(TY). Kad. o6m. ¢usuku. — CII6. : [6.1.], 2013. — 18 c.
(3B)

Hanmnbuenko B.I. HccnenoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEM  BJIEKTPOJIM3a
Mertoanyeckue ykazaHus K JjaboparopHoit pabore Ne 30 /B.I. [anunbuenko, A.l.
Yubucos ; CII6I' TU(TY). Kad. obmr. pusuku. — CII6. : [6.1.], 2012. — 18 c. (OB)
Mexanuka : Metoauyeckue ykaszaHus K jgabopaTtopHbiM padotam / B. I'. JlaHunp4eHKo (1
ap.] ; CIIGI TU(TY). Kad. o6m. ¢pusukwu. - CII6. : [6. u.],2012. — 64 c. (Ob)

XotynnoBa, C.B. U3ydyenune 3akoHOB TemuioBoro m3mydeHus [Tekcr] : Meromudeckue
yKazaHud K JlabopatopHoit padore Ne 58/ C.B. XoryHuosa, B.B. bnarosemenckuii, B.H.
Cxo6enes ; CITOI' TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2012. — 20 ¢. (OB)
XortyranoBa, C.B. M3ydeHne aeKTpoCTaTHYECKHX TOJeH Ha Momenu . MeTtoamdeckue
ykazaHuss Kk JaOopatopHoil pabGore Ne2l / Xotynuoa C.B.,bnarosemenckuii B.B.,
Cko6enes B.H. ; CIIGI TU(TY). Kad. obmur. ¢usuku. — CII6. : [6.1.], 2012. — 15 c. (OB)
XKepnosoit, A.M. HccnenoBanue ONTUYECKOTO CHEKTpa IMOTJIOMIEHUS MOJEKYJlbl Hoja:
Metoanueckue ykazaHus k 1abopatopHoit padote Ne 82/ Kepuosoit A.1.,/{psiuenko C.B. ;
CIIOI'TU(TY). Kad. obu1. pusuku. — CIIO. : [6.1.], 2012. — 18 c. (Ob)

Benenne B Qusmueckuii mpaktukym. OOpaboTka pe3ysibTaTOB HM3MEpPEHHMH : yueOHoe
nocodue JUIst CTYACHTOB 3a04HOM (hopmbl o0y4yenus / b.b bonoros [u np.]; mox pea. B.B.
Kammvera. — CI16: CunTes, 2009. — 15 c. (Ob)

HynuukoBa, T.A. Onpenenenue TeMnepaTypsl HUTH JaMITbl HAKaTUBaHUs : MeToauueckue
ykazaHus k 1aboparopHoit pabore Ne23/ T.A. lynuukoBa, B.b. Ocrames ; CIIGI TU(TY).
Kad. o6mr. ¢usuxu. — CI16.: [6.1.], 2011. — 10 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

30. lynaukoBa, T.A. M3ydenne pe3oHaHCa TOKOB U HANMPsDKEHUN : MeTonuueckne yka3aHusl K
naboparopHoii padore Ne 40/ T.A. dynuuxosa, B.b. Ocrames ; CIIOI' TU(TY). Kad. obm.
¢usuku. — CII6.: [6.1.], 2011. — 11 ¢. (OB)

31. lynaukoBa, T.A. MaTepdepennus cBera B TOHKUX IIeHKax. [1070Ck paBHOM TOJIIMHEI.
Koneua HeroTona : Metoanueckue yka3zaHus K JlaboparopHoii pabore / T.A. {ynHukoBa,
B.B. Ocrames ; CIIOI' TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2011. — 10 c. (OBb)

32. llynaukoBa, T.A. M3ydyenue uHTEpdEpeHIINH CBETAa MPHU MOMOITU OUNpu3Mbl DpeHens :
Meroandeckue ykazanus k JadopatopHoi padore Ne52 / T.A. Jlynaukosa, B.b. Ocrares ;
CIHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2011. — 14 c. (Ob)

33. Uponos, N.E. DnekrpomarneTusm : OCHOBHBIC 3aKOHBI: ydyeOHOE TocoOue il BY30B /
N.E. Uponos. — 5-¢ uza. — M.: BUHOM. JlaGoparopus 3nanuii, 2006. — 319 c.

34. Yepro, A.I'. 3agaunuk no ¢usuke : YuebHoe nocodbue s BTy30B / A.I'. Ueptos, A.A.
BopoObeB. — 8-¢ u3., nepepad. u gom. — M. : ®uzmatiur, 2008. — 640 c.

B) BecnomorarenbHasi Jiuteparypa

39.Bonbkenmreiin, B.C. CoopHHK 3a1a4 1m0 o0meMy Kypcy GU3HKH: y4el. mocoOue Jisi TeXH.
By30B / B.C. Bonbkenmreitn — CI16.: Kawxknsriii mup, 2005. — 326¢.

40.letnad, A.A. Kypc dusuku : Yuedbnoe nocodue s Bry3oB / A.A. lletnad, b.M. SIBopckuid.
—5-e m31., cTep. — M.: Academia, 2005. — 720 c.

41.VBanoB, A.Jl. MonekynspHas ¢usuka: Metoguueckue ykazaHus K JlabopaTOpHbIM paboTam /
A.Jl. Usanog, B.B. Kammer, B.b. Ocrames; CITIOI' TU(TY). Kad. o6m. ¢usuxu. — CII6. : [6.1.],
2005. -49 c.

45 Uponos, N.E. Mexanuka : OcHoBHble 3akoHbl / U.E. UpomoB. — 7-e uzm., crep. — M. :
BMHOM. JlaGopatopus 3nanui, 2005. — 309 c.

49 Vponos, N.E. Bomrossie npornieccel : OcHoBHBIEe 3akoHbI / U.E. UpomoB. — 2-e u3x., gom. —
M.: BUHOM. Jlaboparopus 3Hanwuii, 2004. — 263 c.

50.Mponos, U.E. ®uznka makpocucrem : OcHoBHbIE 3ak0HBI / U.E. Uponos. — 2-e u3m., gom. —
M.: BUHOM. Jlaboparopus 3Hanwuii, 2004. — 207 c.

51.Mponos, N.E. KBantoBas ¢pusuka : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e u3n., gom. — M.:
BUHOM. JIa6oparopust 3nanwmii, 2004. — 256 c.

52 KamamrankoB, H.I1. OcHOBBI ¢u3nkn ; B 2-X T.. YUEOHHK IS TEXHHYECKUX CIICIl. BY30B /
H.IT. Kamamaukos, M.A. CrioHabIpeB. — 2-¢ u3., mepepad. — M. : [Ipoda, 2003 — 2004.
T.1.-2003. - 398 c.
T.2.—2004. -431 c.

8. IlepeueHnb pecypcoB HWH(POPMANMOHHO-TEJIEKOMMYHHUKAIMOHHON ceTn «HTepHETY,
HEe00XO0AUMBIX JIf1 OCBOCHH S U CHUIIHHBI.
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yueOHnsbIi mian, PITJ] u yaueOHO-MeTomnueckne Matepuaisl: http://media.technolog.edu.ru
DIIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

«DIeKTPOHHBIN YnTalbHbIN 3411 — bubnmmoTex» https://technolog.bibliotech.ru/;

«JIanb» https://e.lanbook.com/books/.

9. MeToauuyecKkue YKazaHus IJid oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHUIIJIMHBI.

Bce Bunpl 3anatuil no aucuuruinie «Puznkay NpoBOJATCS B COOTBETCTBUH C TPEOOBAHUSIMHU
cnenytouux CTII:

CTO CIIoI'TH 020-2011. KC YKJ/IB. Bunpl yueOHbIX 3aHsaTuid. JIabopaTopHbIe 3aHATHA.
OO6mue TpedoBaHUs K OPraHU3aluy U MPOBEACHHUIO.

CTII CIIGI'TH 040-02. KC YK/IB. Buasr yueonsix 3anstuid. Jleknusa. Oomue TpeboBaHus;

CTO CII6I'TU 018-2014. KC YK/IB. Bunbl yueOnbix 3anatuii. CeMHUHApBI U MPAKTHYECKUE
3ansTus. O6mue TpedoBaHus K OpraHu3aliy U MPOBEACHHUIO.

CTII CIIoI'TU 048-2009. KC VYKB/. Buabl yuebHbix 3aHsaTuil. CamocTosiTelbHas
wiaHupyemas padota cryaeHToB. OOmue TpeboBaHNs K OpraHU3aluu U POBEICHUIO.

CTII CII6GI'TH 016-2014. KC YKB/I. [Topsinok npoBeeHUs 3a4€TOB U IK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOAUMOIO Ha M3y4YeHHE NAHHOW JWCUUIUIMHBI, JYYIle BCETOo
OCYIIECTBIISITH HA BECh CEMECTP, MPEAYCMaTPUBAs IPH ATOM PETYISPHOE MOBTOPEHUE TPOIIEHHOTO
MaTepuaa.

OCHOBHBIMU YCIIOBHSIMH TIPaBWJIBHOM OpraHu3alil y4eOHOTO mporecca Uisi CTYACHTOB
SBIIAETCS: TUJIAHOBOCTh B OpraHM3alMM Y4eOHOM paboThl; CEphE3HOE OTHOIIEHHE K HU3YYEHUIO
MaTepHaa; MOCTOSHHBI CAMOKOHTPOJIb.

10. Iepeyenr MHGPOPMANMOHHBIX TEXHOJIOTHiA, HCIOJb3yeMbIX NPH OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO Npouecca Mo AUCHHUIINHE.
10.1. UndopManoHHbIE TEXHOJIOTHH.

B ywyeOHOM mpomecce 1O JaHHOM JUCHUIUIMHE THPEAYCMOTPEHO HCIOJIb30BAHUE
MH(QOPMAIIMOHHBIX TEXHOJOTWUW: YTEHHE JIEKIIMH C UCIOJb30BAaHUEM ClaiA-Tpe3eHTaIui;
B3aMMO/ICHCTBHIE ¢ 00YJaIOIIUMUCS TOCPEACTBOM HH(DOPMAIIMOHHON AIIEKTPOHHON CPEIBI.

10.2.IlporpammHoe o0ecnieueHue

Microsoft Office; Microsoft Windows 10; Kaspersky Endpoint Security.
10.3. UndopmanuonHbie CIPaBOYHbIE CUCTEMBI.
bassr manaeix Scopus u Web of Science.

11. MarepuajbHO-TeXHHYecKass  0a3a, HeoOXoaumasi JJs  OCYIIeCTBJIEHHS
00pa3oBaTeIbLHOIO NpPoIecca Mo TUCHUIIHHE.

Kagenpa obmieit pusnku pacrnonaraer MarepuanbHO-TEXHUYECKON 06a30ii, oOecrnieunBaroeit
MIPOBE/ICHUE BCEX BHUJIOB 3aHITHH.

Jns  BeneHWs JIEKIMOHHBIX M NPAKTUYECKUX 3aHATHH HUCHONb3YyeTcs ayauTopus,
YKOMITJIEKTOBAaHHAsI CIICIMATM3UPOBAHHON MeOeINblo, 000pyIOBaHHAsI CPEICTBAMH OPTTEXHUKH, Ha
150 mocanounbix mect (bombias ¢puznveckas ayJuTopus).

[TomemieHust AJii CaMOCTOSITENIBHOM pPabOThl O0Yy4aroUIMXcs OCHAIlEHbl KOMITbIOTEPHOM
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHs K ceTu «VHTepHeT» U oOecrmeyeHbl JOCTYIOM B
ANEKTPOHHYIO HH(OpMaLMOHHO-00pa3oBaTenbHyto cpeny CIIGI TU(TY).

[Tomerienust 1715t XpaHeHUs U TPOPHIAKTHIECKOT0 00CTy)KMBaHUS y4eOHOro 000py10BaHUS
OCHAIIIEHBI CTICMATM3UPOBAHHON MEOCITBIO U TEXHUYECKUMU CpeICTBAaMH. B pacnopspkeHnn
CTY/ICHTOB UMEIOTCS

1. - nBe aynuTOpUU AJS MPOBEACHUS CEMUHAPCKUX U JTa0OPaTOPHBIX 3aHATUHN, OCHAIICHHBIE
WHTEPAKTHUBHBIMU JIOCKAMHY;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

2. -KOMIBIOTEPHBIN Ki1acc, cocTosmuil u3 10 KoMmbIoTepoB ¢ BBIX0A0M B IHTEpHET;

3. -obopymoBaHHas J1abopaTOpHs sl IPOBEACHHS (PH3NIECKOTO MPAKTUKyMa

Hnst
Hnst

BEJCHUS JICKUIMOHHBIX W TMPAKTUYECKUX 3aHATUNH  HUCIONB3YETCS  ayAUTOpUS,
o0opymoBaHHAs CPEJICTBAMH OPTTEXHHUKH, Ha 150 mocagoyHbIX MecCT.

IIPOBEACHU A J'Ia60paTOpHI>IX 3aHATUH HCITIOJIB3YETCA

KOMHBI-OTGpHBIfI KJ1acc,

000pyIOBaHHBIN MTEPCOHATHHBIMU KOMIIBIOTEPAMH, O0BETMHEHHBIMH B CETh.

12. Oco0eHHOCTH OCBOEHHSN AUCHUIIJIMHBbI HHBAaJUIaMHU U JULOHAMH € OrpaHUYC€HHbBIMH
BO3MOKHOCTSIMH 3/10POBbAI.

JUist M’HBAJIMAOB U JIMI] C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH Y4€OHBIE TPOLIECC OCYLIECTBISETCS B
cootBercTBUM ¢ [lonoxxeHnem o0 opraHuzanuu ydyeOHOro mnpouecca Juisi 00y4eHus UHBAIUJIOB U
JUL C OrpaHUYEHHBIMU BO3MOXXHOCTSAMU 3710poBbsi CIIOI' TU(TY), yTBepkaeHHBIM pPEKTOPOM
28.08.2014r.

[Mpunoxenue Ne 1

K pabouell mporpaMme JUCIUTLIMHBI

DoH/1 OLIECHOYHBIX CPE/JICTB

AJIs MPOBEACHUSA l'[pOMC)KyTO‘-IHOﬁ arrecranmu 1o

aucuuiinae «Pusuka»

1. IlepeyeHb KOMIIETEHIIHIT W TANIOB UX ()OPMUPOBAHUSI.

KoMnerenuun

HNuaekc

DopMyIHPOBKA

Jran
¢opmupoBanus

OK-1

CHOCOOHOCTBIO IPEJICTABUTH COBPEMEHHYIO KAPTUHY
MHpa Ha OCHOBE IE€JIOCTHON CUCTEMBI
€CTECTBEHHOHAYYHBIX U MaTEMATUYECKUX 3HAHUM,
OpPUCHTHUPOBATLCA B ICHHOCTAX 6I>ITI/I$I, JKU3HU, KYJIbTYPbI

OIIK-1

CIIOCOOHOCTH MCMOJIb30BaTh MaTEMaTHUECKHE,
€CTEeCTBEHHOHAY4YHble U MH)KCHEPHbIC 3HAHUSA IS
pelieHus 3aa4 cBoeil mpopecCHOHaNbHON AESITEeIbHOCTH

MPOMesKYTOYHbIH

OIIK-2

CIOCOOHOCTBIO TPO(ECCHOHATFHO UCIIOJIb30BATh
COBPEMEHHOE TEXHOJIOTHYECKOE M aHATTUTUYECKOE
00opy0BaHuE, CIOCOOHOCTHIO K MTPOBEICHUIO HAYYHOTO
UCCIIC/IOBAHMS U aHAITU3Y TIOYUYSHHBIX TPH €ro
NPOBEJICHUU PE3yJIbTATOB

MK-12

CIIOCOOHOCTBIO MIPEJICTABIISITh PE3YIbTAThI UCCIIEIOBAHUS B
dbopmax oT4eTOB, pedepaToB, MyOJIUKAIIUN U TYOJTUIHBIX

NPOMEKYTOYHbIH
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Hnaexc

DopMyIHPOBKaA

Jran
¢dopmupoBanus

o0Cyx1eHui, cnocoOHOCTHIO (POPMYITHPOBATH
HPAKTUYECKHE PEKOMEH/IAINH 10 UCIOIb30BAHHIO
pPEe3yJIbTATOB HAYUYHBIX UCCIIEIOBAHUI

IK-20

CHOCOOHOCTBIO K pa3paboTKe HOBBIX TEXHOJIOTUYECKUX
CXEM Ha OCHOBE Pe3yJIbTaTOB HAyYHO-UCCIICAOBATEILCKUX
pabort
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2. Tloka3aTeJM M KPUTepPHHU OLEHUBAHUS KOMIETEHUHI Ha Pa3JMYHBIX JITamax
(opMupOBaHNs, HIKAJA OLEHUBAHMSA.

/0.4

Ilokazarenu
OLIEHKH
pe3yIbTaTOB
OCBOCHUS
JUCIHTIIHHBI

[1nanupyemsble pe3ynbTaThbl

Kpurepuit
OLICHUBAaHM

Kommerennun

OcBoenune
pazaenoB Ne 1

3HaeT OCHOBHBIC (PU3NUCCKUC SABIICHUS U
OCHOBHBIC 3aKOHBI MEXaHUKU; TPaHUIIBI
WX IPUMECHUMOCTH, IPUMEHEHHE 3aKOHOB
B BOXKHEHIITNX MPAKTHIECKUX
MIPIIOKCHUSAX;

OCHOBHBIC ()M3NUECKUE BETUINHBI U
(hm3nyecKue KOHCTAHTHI, UX
OTIpeJICIICHUE, CMBICII, CITOCOOBI U
€MHULIBI UX U3MEPEHMUS;

Ymeer

3aMHChIBaTh YPaBHEHUSI MEXAHHKH B
cucreme CU;

Bﬂa}leeT HaBbIKaAMHU HpI/IMCHCHI/IH
OCHOBHBIX METOJIOB (hPU3UKO-
MaTEeMaTHYECKOT0 aHaIM3a JIsl PEIICHUS
MEXaHUYECKUX 3a1ad.

[IpaBuibHBIE
OTBETHI Ha
Bonpocsl Nel-34 k
3auety u Nel-29 k
9K3aMEHY

OK-1, OIIK-1,
OIIK-2, TIK-12,
[1K-20

OcBoenue
paznenoB Ne 2

3Haer
OCHOBHBIC (1)I/I3I/I‘ICCKI/IG SABJICHUS U

OCHOBHBIC 3aKOHBI JJICKTPOMArHeTU3MA;
TPaHUIBI UX IPUMEHUMOCTH,
OCHOBHbBIC XapaKTEPUCTHKU
ANEKTPUIECKOTO U MATHUTHOTO TIOJS, UX
OTIpeJIeIICHIE, CMBICII, CITOCOOBI U
CANHUIIBI UX U3MEPCHUAA,
Ha3HA4YCHHE U TPUHITHUITHI TEHCTBUSL
AJIEKTPOU3MEPHUTEIBHBIX TIPHOOPOB;
Ymeer:
yKa3aTh, KaKHe 3aKOHBI OIICHIBAIOT
JaHHOC JICKTPOMAarHuTHOC ABJICHUC UIIN
3¢ dexT;
HNCTOJIKOBBIBATH CMBICJII (1)H3I/IT-ICCKI/IX
BEIIMYUH M ITOHSATHUIL;
3aIKCHIBATh YPaBHEHUS IS (PU3UUECKUX
BenuurH B cucreme CU;
Baaneer:
HaBbIKaMU IPUMEHCHUA OCHOBHBIX
METOOOB Q)HSHKO-MaTeMaTI/IquKOI‘O
aHaJM3a JUIs PelIeHs 3a]1a4
3JIEKTPOMAarHeTH3Ma.

IIpaBunbpHbIE
OTBETHI Ha
Borpockl Ne35-66
K 3a4eTy

n  Ne30-63 «k
HK3aMEHY

OK-1, OTIK-1,
OIIK-2, TTK-12,
TK-20

OcBoenne

3HaeT:

IIpaBunbpHbIE

OK-1, OTIK-1,
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IToxa3zarenu
OIICHKH
pe3yJIbTaToOB
OCBOCHUS
U CITUTIIMHEI

[Inanupyemslie pe3ysbTaThl

Kpurepuit
OIICHUBAHUS

Komnerenuuun

pazzaenoB Ne 3

OCHOBHBIE 3aKOHBI BOJIHOBBIX IPOLIECCOB;
TPaHUIBI UX TPUMEHUMOCTH,
MIPUMEHEHHNE 3aKOHOB B BAYKHEUIITIX
MPAKTUYECKUX MPHUIIOKCHUSIX; BOJTHOBBIC
CBOMCTBA AJIEKTPOMArHUTHOTO
W3ITy4YeHYsI, OCHOBHBIC CBOICTBA
CBETOBBIX BOJIH;
Ha3HA4YCHHE U TPUHITHUITHI TIEHCTBH
HHTEPPEPOMETPOB, TOISAPH3ATOPOB,
TG PAKITHOHHON PETIeTKH.
Ymeer:
0OBSICHUTH OCHOBHBIC HAOII0IaeMbIe
MIPUPOIHBIE U TEXHOTCHHEIE SBICHUS U
3¢ GeKTh ¢ o3I QyHIaMEeHTaTbHBIX
(hm3rUecKUX B3aMOCHCTBUH;
yKa3aTh, KaKe 3aKOHBI OIACHIBAOT
JaHHOE siBIeHue Wi 3QdexT;
HCTOJIKOBBIBATH CMBICH (DH3MUECKUX
BEJIMYWH U TIOHSATHIA;
3aMHCHIBATh YPaBHEHUS IS PU3UICCKUX
BeauuuH B cucteme CU;

Baapgeer:
HaBBIKAMH ITPUMEHEHUS] OCHOBHBIX
METOA0B (PU3UKO-MaTEMATUIECKOTO
aHaJIM3a JUI peleHus
€CTeCTBEHHOHAYYHBIX 3a7ad.

OTBETHI Ha
Bonpocel  Ne9l-
124 x 3adery wu
Ne64-101 K
HK3aMEHYy

OIIK-2, TIK-12,
[1K-20

OcBoenne
paznenoB Ne 4

3Haer: 0COOEHHOCTH
TEPMOJIUHAMUYIECKOTO U CTATUCTUIESCKOTO
METOAO0B I/I3y‘IeHI/IH MaKpOCI/ICTeM;
OCHOBHBIC (I)I/I?;I/I‘ICCKI/IG ABJICHUA U

OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOU
(hbM3UKY U TEPMOAMHAMUKH, TPAHUIIBI UX
MIPUMEHUMOCTH,
OCHOBHBIC ()U3NYECKUE BEITUIMHBI U
(hm3uIecKue KOHCTAHTHI, UX
OTpe/IeNICHHE, CMBICH, CITIOCOOBI 1
SIUHUITEI UX U3MEPCHHUS;

Ymeer:
VYkazaTh, KaKue 3aKOHBI OIMUCHIBAIOT
JaHHOE siBeHue min 3Qdexr;
HCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEJIMYYH U TIOHSTHIA;

IIpaBunbHbBIE
OTBETHI Ha
Bornpockl Ne67-90
K 3agety U Ne
102-119 K
HK3aMEHY

OK-1, OIIK-1,
OIIK-2, TTIK-12,
I1K-20
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IToxa3zarenu
OIICHKH
pe3yJIbTaToOB
OCBOCHUS
U CITUTIIMHEI

[Inanupyemslie pe3ysbTaThl

Kpurepuit
OIICHUBAHUS

Komnerenuuun

3aMUCHIBATh YPAaBHEHUS JUIS (PU3UUECKUX
BenauuuH B cucteme CU;

Baapgeer:
HaBBIKAMH [IPUMEHEHUSI OCHOBHBIX
METOA0B (PU3NKO-MaTEMATHICCKOTO
aHanu3a JJis pelIeHus 3a1a4
CTaTHCTUYCCKON (DU3UKU U
TEPMOIMHAMUKH.

OcBoeHue
pazaenoB Ne 5

3HaeT:
KBanToBbIe cBOICTBA

ANIEKTPOMArHUTHOTO U3ITy4CHUS;
OCHOBHBIE DKCTIEPUMEHTAJIbHbIC
MOATBEPKICHUS KBAHTOBOI MEXaHUKH;
OIMCAHNE COCTOSHHSI MUKPOYACTHUIIBI C
MOMOIIBIO BOJTHOBOH (DYHKIIMH;
ypasuenue llIpenunrepa; kBaHTOBaHHE
aTOMOB, MAarHUTHBIE CBOMCTBA aTOMOB.
Ymeer:
0OBSICHUTH OCHOBHbIE HaOJII01aeMble
MPUPOAHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ dekThI ¢ mo3unmii GyHIaMEHTATEHBIX
(M3UYECKUX B3aMMOICHCTBUH;
yKa3aTh, KaKue 3aKOHBI OITUCHIBAIOT
JaHHOE SBJIICHUE WITH YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3UIECKUX
BEJINYMH U MTOHATHIH;
3aIlUChIBATh ypaBHEHUS [Tl GU3UIECKUX
BenmurH B cucreme CU;
Bnapeer:
HaBBIKAMH IPUMEHEHUS] OCHOBHBIX
METOJI0B (PH3UKO-MAaTEMaTHYECKOTO
aHaJM3a JUis petIeHus 3a]]a4 KBAaHTOBOH
MEXaHUKH U KBAHTOBOW OTITHKH.

[IpaBunbHBIE
OTBETHI HA
BOIpochl Ne91-
124 x 3auery u Ne
120-147
HK3aMEHYy

OK-1, OIIK-1,
OIIK-2, TIK-12,
[1K-20

OcBoeHue
paznenoB Ne 6

3naer: CocTaB M XapaKTEpUCTHKHU
aTOMHOTO s1JIpa, SHEPTHIO CBA3H,
CHUCTEMAaTHKY 3JI€MEHTaPHBIX YaCTHI;

3aKOHBI COXPaHEHHUS U UX POJIb B (DU3HKE

AJIEMEHTAPHBIX YaCTHUI] PU3NIECKUC

SIBJICHUA U OCHOBHBIC 3aKOHBI (i)I/I3I/IKI/I

ATOMHOTO SIIpa U 3JIEMEHTAPHBIX YaCTHULL;
YmMmeer:

OOBSICHUTE OCHOBHBIE HAOIIO1a€MbIE

IIpaBunbpHBIE
OTBETHI HA
Bompocsl Nel 56-
160 k 3auery u
Nel48-155
DK3aMEHY

OK-1, OIIK-1,
OIIK-2, TIK-12,
I1K-20
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Tlokazarenn

OLICHKH .
Kpurepuit
pe3yabpTaToB [Limanupyembie pe3ysibTaThbl Komnerenmuu
OLICHUBAHUS
OCBOEHUS
JIACLIUTIIIUHBI

MIPUPOJIHBIC U TCXHOTCHHBIC SBJICHUS U
3¢ deKThI ¢ mo3uImii QyHIaMEHTATBHBIX
(hM3UIeCKUX B3aNMOICHCTBHIA,
yKa3aTh, KAKUE 3aKOHBI OMHUCHIBAIOT
TAaHHOE SIBJICHHUE WIH dYPQEKT;
HCTOJIKOBBIBATh CMBICH (DU3MUECKUX
BEJIMYMH U TTOHITHI;
3aMyCHIBATh YpaBHEHUS IS (PU3UIECKAX
BennurH B cucreme CU,;

Baapgeer:
HaBbIKaMU IPUMEHCHUA OCHOBHBIX
METOJIOB (PM3UKO-MaTEMATHYECKOTO
aHaIM3a JUIS PeIIeHIs
€CTCCTBCHHOHAYUYHBIX 3a1a4.

[kana onennBanus coorBercTByeT CTO CIIOI TU(TVY):
M0 JUCUUIUIMHE TMPOMEXKYTOYHAs aTTecTalus NpoBOAMTCA B ¢opMe 3ayeTa, pe3ysbTar

OLCHUBAHHUA — <«Ga4YTCHO», «HC 3a4TCHO»,

o JUCHUIINIMHEC IIPOMECIKYTOUYHAAd aTTeCTalusa HIpPOBOJUTCA B (1)0pM€ OK3aMfCHa, IIKalia

OLICHHUBAaHUA — OasIbHasl.

3. TunoBbIe KOHTPOJIbHBIC 3aJaHUA AJIA MIPOBCICHUSA l'lpOMC)KyTO‘-lHOfI aTTeCTAalluu.

BonpochI /151 OLleHKU 3HAHUI, YMEHN I H HABBIKOB, CGOPMHPOBAHHBIX y CTYJAEHTA MO
komnerennuam OK-1, OIIK-1, OIIK-2, IIK-12, ITK-20 :

Bonpocs! 1J1s1 npoBeieHNs 3a4eTa

Urto Ttakoe cucrtema otcuera? [laiite ompenencHue mnepeMenieHus, MyTH, pPaJdyc-BEKTOpa,
TPAEKTOPHH.

MatepuanbHasi TOYKa ABIDKETCS IPSIMONMHEIHO COTIACHO YPABHEHUIO JBHKEHHS X = 6+2t3
(m). OmpeniennuTh YCKOpEHHE TOUYKH B MOMEHT BpeMeHu t=3 c.

[aiite onpeneneHrne MTrHOBEHHOW CKOPOCTH, YCKOPEHUS, CPEAHEN CKOPOCTH.

Kunerndeckue ypaBHEHHE [BYX MaTepUAIbHBIX TOUYEK HMEIOT BH/I: X1 =At+Bt?HCit u
xz=A2t+B2t2+C2t3, rae A1=1 m/c; Bi=4 M/CZ; C=3 M/CZ; A>=2 m/c; B,=2 M/CZ; Co=5 M/c?.
Onpenenutb MOMEHT BPEMEHH, B KOTOPBIN YCKOPEHUS STUX TOUEK OyJIyT paBHBI.

Jaiite onpenenenrne HOPMAIBHOTO YCKOPEHHS U TAHT€HIIMAJIBHOTO YCKOPEHUS.

Kamensr OpocaioT moj yrioM K TOpU30HTY. Paauyc KpUBU3HBI TPAaeKTOPUHM B TOYKE
HaMBBICIIETO MobeMa paanyc KpuBu3Hel R = 10 M. Onpeennte CKOPOCTh B 3TON TOUKE.

JlaiiTe ompeneneHne yrioBoil CKOPOCTH U YITIOBOrO yCKOpeHus. Kak cBsi3aHbl TMHEWHbBIE U
YIJI0BbIE KHHEMATUYECKUE BETUUYHHBI.
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10. JIuneiiHasi CKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllalollerocss nucka paBHa 3 wm/C. Toukw,
pacroyio’keHHble Ha paccTosiHUM 10cM Oike K OCH, UMEIOT JMHENHYI0 CKOPOCTh 2 M/C.
Omnpenenure yrioByr CKOPOCTh BPALLEHUS IHACKA.

11. Yro Takoe uHeprmanpHas cuctema orcuéra? Chopmynupyiite 3akonsl HeroToHA.

12. Yto0b1 onpeaenuts KoddduuueHt tpenus K Mexay nepeBIHHBIMU IOBEPXHOCTAMH, OPYCOK
MOJIOKHMJTM HAa JIOCKY M CTaJd MOJHUMATh OJWH KOHEI[ JOCKH J0 TEX IMOop, MOKa OpyCoK He
Hayajl MO HEW CKOJb3UTh. IJTO MPOU3OLLIO MPH YIJI€ HAKJIOHA JIOCKHU 45°, Onpenenure
Kod(ppurmeHT TpeHus?

13. JlaiiTe ompeneleHne 3aMKHYTOH CHUCTEeMOW MarepHalbHbIX Todek. Chopmymnupyiite 3aKoH
coxpaneHus ummyinbsca. ChopMynupyiTe TeopemMmy 00 U3MEHEHUU UMITYJIbCa.

14. Ha noj1y CTOUT TeJIe)KKa B BHJIC JUIMHHOW JJOCKH, CHA0KEHHOM JISTKUMU Kosiecamu. Ha ogHOM
KOHIIE JIOCKH CTOHMT 4elloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoil komec
npeHeOpedb. TpeHue BO BTyJKax He3HauuTedbHO. C KaKOW CKOPOCTHIO OYyIeT IBUTAThCS
TEJIEXKKA, €CIIH YEJI0BEK MOMIET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHUTENBLHO AOCKU) 1 m/c?

15. JlaiiTe onpezaeneHue IeHTpa MacC CUCTEMbI MaTepuaibHbIX ToueK. Chopmynupyiite TeopeMy
0 IBUKEHHUH LIEHTPA Macc.

16. Ha momny cTOMT Tenexka B BUAE JIMHHON TOCKH, CHA0)KEHHOM JIETKUMH Kojecamu. Ha onHoM
KOHIIE JOCKU CTOMT 4esnoBeK. Macca yenoBeka 60 ke, macca nocku 20 xe. Maccoil konec
npeHeOpeub. TpeHue BO BTYNKax He3HauMTenbHO. Ha Kkakoe paccrosiHHE MepeaBUHETCS
TEJekKKa, ECIIM YEJIOBEK MEePerIeT Ha IPYroi KOHeIl JOCKU?

17.I[aﬁTe ONpeaACIICHUEC MOMCHTA HMITYJIbCA WU MOMCHTA CHIIbI OTHOCHUTCIIPHO TOYKH H
OTHOCHUTCJIIBHO OCH.

. . . -2

18. Toukwmii crepkens amuHONU 50 cv 1 maccoit 400 2 BpamaeTcs ¢ yrioBbIM YCKOPEHHUEM 3 ¢
BOKPYI' OCH, MPOXOASIIeH uepe3 CepeauHy CTEepXKHS MEPHeHIUKYIIpHO K ero IJIUHE.
OnpenenuTts BpallaOmui MOMEHT.

19.Yto Takoe MOMEHT WHEpHHH MaTepuanbHON Touku? Kak BbIpakaeTcsi MOMEHT UMITYyJbca
TBEPJIOTO TEJA YEPE3 MOMEHT UHEPIUU?

20. lnmaa TOHKOTO TpsiMoro ctepxkHs 60 cm, a macca 100 e. OnpenenuTs MOMEHT WHEPIHH
CTEPXHSI OTHOCUTEIIBHO OCH, NEPIEHAUKYJSAPHON K €r0 JJIUHE U NPOXOIAIIEH Yepe3 TOUKY
CTEpXKHS, yAaJIeHHYI0 Ha 20 cm OT OTHOTO U3 €r0 KOHIIOB.

21.3anumuTe OCHOBHOE YpaBHEHHE TWHAMHUKH BpAIIaTEILHOTO IBIDKEHHS TBEPAOTO Tea.
Hanumnre ypaBHEHHE MOMEHTOB.

22.Ban maccoit 100 xe m pammycoM 5 cm Bpamaics, nenas 8 o6/c. K mMumHIpUYECKOM
MIOBEPXHOCTU Baja MpWXald TOPMO3HYIO KoJoaKy ¢ cwioil 40 H u uepe3s 10 ¢ Ban
ocraHoBuwiIcsa. Onpenenuts Ko3QpPUIUEHT TPEeHusl.

23. ChopmynupyiiTe 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa.

24. Tlnatdopma B BHJE JHUCKA PagiycoM | m Bpamaercs Mo MHepHuu, aenas 606/wun. Ha kparo
1aTopMbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CkoIbKO 0OOpPOTOB B MUHYTY
Oynmer paemarh riaropma, e€ciaM dYeJIOBEK mepeiner B ee IMeHTp? MOMEHT HHepIUu
mnargopMsl  paBeH 120 kea’. MOMEHT WHEPLMH YeIOBEKA DACCUMTHIBAT KK JUIA
MaTepHalbHONW TOYKH.

25. Jlaiite omnpenesnieHre padoThl cHilbl. UTO Takoe CKAIIPHOE TPOU3BeeHUE 2-X BEKTOpoB? UTo
TaKo€ MOIIIHOCTE?
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26. Haiitu paboTy moabeMa rpysa 1o HaKJIOHHOM IUTOCKOCTH, eciau Macca rpysa 100xe, amuHa
HaKJIOHHOM TIockocTH 2 M, yron Haknona 30°, kosduuuent Tpenus 0.1 u Tpy3 aBMKeTCS
¢ yekopennem 1 m/c,

27.Kakue cuiabl Ha3bIBAIOTCS KOHCEpBAaTHBHBIMH? UTO Takoe moTeHIMaidbHas >Heprus? s
KAaKHUX I10JIE MOYKHO BBECTH 3TO MOHATHE?

28. Kamens Gpomen Beepx noa yriom 60° x mosepxuoctu 3emmu. Kunernueckas sHeprus
KaMHsI B Ha4aJIbHBbIM MOMEHT paBHa 20 [orc. OnipenenuTh KHHETUYECKYIO0 U TOTEHIUAIbHYIO
SHEPTMM KaMHS B HaWBBICIIEH TOYKe €ro Tpaekropuu. CoOnpoTHUBICHHEM BO3AyXa
npeHedpeys.

29. Uto Takoe kuHeTnveckas sHeprusi? Chopmynupyiite TeopeMy 00 U3MEHEHUH KHHETUYECKOU
sHepruu. [Ipu Kakux ycIOBHSIX COXPAaHSETCS MOJIHAS MeXaHWYecKasi YHEPrsl CHCTEMbI?

30. XokkeiiHas maiiba CKOJMB3UT 5 M, €CJU MpH Opocke el COOOMAI0T HAaYaIbHYIO CKOPOCTh 2
M/c. Kakoli myTh OHa MMPOCKOJIB3HT, €CIH € COOOIINTh HAYalbHYIO0 CKOPOCTh 4 M/C?

31. ChopmynupyiiTe MPUHIMII OTHOCHUTENBbHOCTH [ ammnes-OWHmrTeliHa. 3anummre GopMmyy,
BBIPAXKAIOLIYI0 OTHOCUTEIbHOCTh BPEMEHHBIX HHTEPBAJIOB.

32. B naboparopHOi cHCTEME OTcueTa MU-ME30H C MOMEHTa POXKICHHS 0 MOMEHTa pacraja
nposieren paccrosinue 75 M. CkopocTh mu-me30Ha paBHa 0,995 c. Onpenenuts cOOCTBEHHOE
BpEMs )KU3HU MN-ME30HA.

33. ChopmynupyiiTe mpuHIMI OTHOcUTENbHOCTU ['ammiies-DiHmTeiHa. 3anuimute Qopmymy,
BBIPXKAIOIIYI0 OTHOCUTEIBHOCTH MPOCTPAHCTBEHHBIX HHTEPBAJIOB.

34. IlpeAronoxum, 9To MBI MOXKEM H3MEPUTH JIUHY CTepKHS ¢ TouHOCThIO 0,1MkM. [Tpu kakoi
OTHOCUTEJIbHOW CKOPOCTH JBYX HHEPLHMAJIbHBIX CHCTEM OTCYETa MOYKHO ObUIO Obl
OOHApYKUTh PEIATHBUCTCKOE COKpAIICHUE JIUHBI CTEPKHS, COOCTBEHHAsI UIMHA KOTOPOTO
paBHa 1 M?

35. 3anumute GopMyy I SHEPTUU YACTHILIBI B PENATUBUCTCKOM MEXaHUKe.
36. ITonHas sHeprus Tena Bozpocna Ha 1 J[x. Ha ckonbko npu 3ToM U3MeHUTCs Macca Tena?
JIEKTPOMAarHeTu3m

37. Jlalite ompeneneHue HANPsHKEHHOCTH AJIEKTPUYECKOro Mojs. 3anmuimurte (opMyssl JUis
HaIPSDKEHHOCTH IT0JI TOYEYHOT O 3apsija.

38. JIBa OAMHAKOBBIX TOYECYHBIX 3apsga mo -2 MKKi HaxomsTes B toukax (0; 0) m (2; 0)
MPSIMOYTOJBHOM cucTeMbl KoopauHat (X; Y), rae X, Y 3aaansl B MmeTpax. Onpeaenursb
MPOEKIMIO HAa OCh OX BEKTOpa HANPSIKEHHOCTH o1 B Touke (1; 1).

39. Jlaiite omnpenenenue cuiaoBoil snuHuUM. ChopMynupyHTe HPUHIUN CYHNEpHO3ULMU JUIs
ANEKTPUYECKOTO TOJISL.

40. Kakoii TyTh IO CHJIOBOW JIMHWHM JI0 TOJHOW OCTAHOBKH IIPOXOJHUT O-YacTHIA B
OJHOPOJHOM TOPMO3SIIEM mMoyie ¢ HampspkeHHOcThio 2000 kB/M, ecnu HavanbHas
ckopocTb ee 20000 km/c? Macca gacTHITbI 6,4 10 KT, 3apsig 3,2 10 ¥ Ko

41. JlaiiTe ompeeneHne MoToka BeKTopa yepe3 moBepxHocth. Chopmynupyiite Teopemy ["aycca
115t Bektopa E.

42. beckoHeyHasl TJIOCKOCTh HECET 3apsj, PaBHOMEPHO pacCIpeleleHHBIH C MOBEPXHOCTHOM
mwiotoctelo 1 MxKi/m?. Ha HEKOTOPOM PACCTOSHUU OT IUIOCKOCTH MapaJyieIbHO €
pacnosioxkeH Kpyr paauycom 10 cM. BblUMCIUTP MOTOK BEKTOpa HAINPSKEHHOCTH
AIEKTPUUYECKOTO TOJIS YEPE3 ITOT KPYT.
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43.

44,

45.

46.

3anumure BBIpaXEHUE JUId paboOThl MO TMEPEMELICHUIO 3apsga B IOJIE 4Yepe3 Pa3sHOCTb
notenuuaioB. Chopmynupyiite Teopemy o HUPKYisinuu. CleCTBHEM KaKOro CBOICTBa
3JIEKTPOCTATUYECKOIO OIS SBJSAETCS 3Ta Teopema’?

ToOHKUII CTEpKEHb COTHYT B HOJyKoJblo. CTepkeHb 3apsyKeH C JIMHEHMHOH
mwiotHOCThI0100 HKII/M. Kakyro paboTy Hamo coBepmIuTh, 4TOOBI MEpeHecTH 3apsy |
uK u3 nenTpa konibia B 06CKOHEYHOCTD?

Jaiite ompeneineHue MOTEHIMAlA 3JIEKTpudyeckoro mnoss. Jlaite ompeneneHue IpagueHTa
BeKTOpa. 3anumure (GopMyiy, BEIPAKAIONIYI0 HANPSIKEHHOCTDb 3JEKTPUUYECKOTO MO Yepe3
noreHuuain. Kak onpenenurs pasHOCTb NOTEHIUAIOB, €CIIU U3BECTHO I10JIE€ HAIPSKEHHOCTU?

Onpenenure pasHOCTh TMOTeHIMaIoB Mexay tToukamu (-1, 0,0) u (1,0,0), ecmu
HAMPSHKEHHOCTD dJIEKTpUYecKoro mois E=2i+4j+3K.

47.Y10 Ha3BIBAIOT QJICKTPUYCCKUM HOUIIOJIbHBIM MOMCHTOM, CBA3aHHBIM 3apsAJ10M, BCKTOPOM

48.

49,

50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.
60.

61.

MOJISIPU3AIMH, BEKTOPOM DJIEKTPUUYECKOTO CMEIIEHUs?
BBIYucIuTh 3JIEKTPUYECKUIT MOMEHT MO, eciiu ero 3apsan 10 uKim, miaedo 0,5¢cm

Jaiite omnpeneneHue BekTopa IUIOTHOCTH Toka. Kak Qopmynupyercs 3akoH Owma B
muddepennmansHoii  popme? Kak dopmymupyercs 3akon [xoyns — Jlenma B
muddepennmanbaon hopme?

Onpenenuth IUIOTHOCTh TOKAa B JKEJIE3HOM NPOBOAHMKE mHOM 10M, ecinu mpoBoA
HaXOJUTCs 1o HampsbkeHneM 6 B. Y nenbHoe conpoTtusienue xene3a 98 HOM M.

Haiite onpenenenne DJ[C. Kak popmynupyercst o000uieHHblit 3akoH OMa B HHTETPaIbHOMN
dbopme? Kak Gpopmynupyercs 3akoH [xoyns — Jlenna?

Tok B nenn 6arapeu, 3JC koropoii 30 B, paBen 3 A. Hanpsbkenue Ha 3akumMax Oarapeu 18
B. Haiiaurte conpoTuBiieHre BHEIIHEW YacTH [IENU U BHYTPEHHEE COMPOTUBIIEHUE OaTapeu.

Hamumure Bwipaxenue s cuiasl Ammepa. Kakyro cuny HazweiBatoT cuiioit Jlopenma?
Hanummwre popmyny s He€.

3apspKeHHasl 4acTHUlla JIBUXKETCS B MarHUTHOM IOJIE IO OKPYXHOCTH CO CKOpPOCThO U = 1
Mwm/c. Napyknust marautHoro nonst B = 0,3 7, paguyc okpyxHocth R = 4 cm. Haiitn
3apsA] YacTHIBI, ecii ee KuHerudeckas sHeprust W= 12 kaB.

YTo Takoe MarHUTHBI MOMEHT BHUTKa ¢ TokoMm? Hamumiure BBIPpAXKCHUC IUJISI MOMCHTA CUJIBI,
,Z[GI\/'ICTBYI-OH_ICI\/'I Ha BUTOK C TOKOM B MaroHuTHOM IIOJIC.

Kakoii Bparmaromyii MOMEHT IeHCTBYET Ha paMKy C TOKOM cHiIoi | = 2 4 npu nomenieHnu ee
B OJHOPOJHOE MarHuTHOe moiie ¢ mHaykmued B = 0,2 Ti, ecnmu pamka comepxutr N = 30
BHTKOB miomapio S = 10 ex?, a miockocts paMku oOpasyet yros £ = 60° ¢ TMHUSAMHU TOsA?
Hanummure ¢opmyiny, Belpakatoinyto 3akoH bruo — CaBapa — Jlamiaca. IloscHuTte pucyHkoM
CMBICIT COOTBETCTBYIOIIIUX BEKTOPOB.

beckoHeyHO AMMHHBIN MPOBOA 00pazyeT KpyroBoil BUTOK, KacaTelbHbIM K mpoBoay. Ilo
npoBoy uaeT Tok cuioi | = 5 4. Haiitu panuyc BUTKa, €Clid HaNpspDKEHHOCTh MarHUTHOTO
noJis B ieHNpe Butka H = 41 A/m.

C(bOpMy.HprﬁTC TCOPEMY O MUPKYIANUN TJIA CTAIUOHAPHOTO MAarHUTHOTO ITOJIsI B BAKYYME.

BBIucInTh MUPKYIISINI0 BEKTOPa MHIYKIIUN BJIOJIb KOHTYPa, OXBAaThIBAIOMIETO TOKU 11=5 A,
1,=7,5 A, Tekylie B OJTHOM HampaBlieHUH, U TOK l3=10 A, Tekyuuii B MpOTUBOMOIOKHOM
HaIpaBlICHUH.

HanumumTe 3aK0H 3J€KTPOMAarHUTHOW MHAYKUUHU B MHTErpaibHON ¢opme. Chopmynupyiite
rpaBuio JleHuna.
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62. KBagpaTHbIif KOHTYp, CACTaHHBIN 13 poBoja umHOH | = 0,4 u, moMeleH monepex CUIIOBBIX
JMHUI B OTHOPOJHOE MarHUTHOE 1osie. VIHAYyKIMS MarHuTHOTO TIOJISE MEHSETCS CO BPEMEHEM
110 3akony B = (2 + 0,4 t%) mTx. Onpesennts B MOMEHT BPeMeHH t = 2 ¢ MAarHUTHBIH [OTOK,
NpOHM3BIBatONIHMN KOHTYD, 1 DJIC MHAYKIINU, HABEICHHYIO B KOHTYPE.

63. 3anumuTe 3aKOH JIEKTPOMArHUTHON HHIYKITUU B GOopMyITupoBKe MakcBea.

64. Iuayknust MarHUTHOTO TIOJIE MEXKIY TOJIOCAaMHU JIBYXIIONIOCHOTO reHeparopa B= 0,8 7.
Porop numeer N = 100 ButkoB miomaapo S = 400 om’ OnpenenuTh 4acCTOTy BpallleHUS
SIKOpsI, €CIM MakcuMalibHOoe 3HaueHue JJ[C umHIyKIuu Ei max = 200 B?

65. Uto Takoe TOK cMmemleHHs? 3aluIIuTe 3aKOH MOJHOTO TOKa (TEopeMy O LUPKYISLWN) IS
MarHMTHOTI'O II0JIS B BEIIECTBE C YUYETOM TOKA CMELEHUS (JJ1s1 HECTAllMOHAPHBIX MOJIEH ).

66. Onpenenure MWIOTHOCTh TOKA CMELICHUS, €CIM MHIYKIUS 3JIEKTPUUYECKOro IMOJIsi BO3pACTaeT
2
paBHOMepHO oT 0 1o 10 HKi/M” 3a 1 MunyTy.

67. Kakoe siBieHHE HAa3bIBAIOT CAaMOMHIYKITMEH? UTO HA3BIBAIOT MHIYKTUBHOCTHIO TIPOBOIHUKA?

68. Onpenenure CKOPOCTh U3MEHEHHUS TOKA B KaTYIIKe ¢ MHAYKTUBHOCTRIO 100MI'H, ecnu B Hel
Bo3HuKIa J/]C camonnaykuuu 80 B.

69. Chopmynupyiite ocHoBHBIE TonokeHUsT MKT. KakoBbl OCHOBHBIE MPEAIIOIOKEHUS MOJICIIN
uaeanpHoro rasza? Yro takoe moab BemiectBa? Yemy paBHo R/k (R — yHuBepcanbHas
rasoBast ocTosiHHast, K — moctosiHaas bosbiimana)?

70. VI3 GayioHa co C)KaThIM T'a30M OCTalach B OAJUIOHE, €CIIH MEPBOHAYAIBHO MPU TEMIIEPaType
270C maHoMmeTp nokasbiBasl JaBjaeHue 60 aT™, a yepe3 HEKOTOPOE BpPEMs IIPU TEMIIEPATYpe
120C nmaBnenue 0bu10 19 atm?

71. 3anumuTe GopMyiTy BBIPAXKAIOLIYI0 3aBUCUMOCTh CPEJHEH CKOPOCTU JBMXKEHUS MOJIEKYJIBI
ot temneparypsl? Hanummute ocHoBHoe ypaBHeHue MKT. Kak 3aBucut cpenHee 3HaueHue
SHEPrUU MOJIEKYJ OT TeMIepaTypsl (puseaute popmyiy)?

72. CpeqHexBaapaTUYHas CKOPOCTh MOJIEKYJIBI HEKOTOporo rasza pasHa 851 m/c./laBnenue raza
paBHO 7,4-103 ITa. HailTu IIOTHOCTB rasa MpH 3TUX YCIOBUSX.

73.UTo Ha3BIBAIOT YHMCIOM CTEIEHEH CBOOOIBI MEXaHMYECKOH cucreMbl? B ueM cocrouT
TUTIOTE3a (3aKOH) O paBHOPACIPEICTICHUN YHEPTUHU 10 CTETIEHSIM CBOOOIbI?

74. Hexotopoe konmdecTBO azora HaxoauTtcs npu temreparype 300 K u nmaBnenun 105 Ila.
Kunetnueckast sHeprusi MoCTyNnaTeIbHOTO JBIKEHUsT MoJieKyn paBHa 6,3 JIx. Haiitu uucno
MOJIEKYJI ra3a, ero Maccy u 00beM.

75. [lepeuncnure U3BECTHBIE BaM sBJIEHUs iepeHoca. Hanumure YpaBHEHUE muddysun.
Hanumure hopmyiy amns cuisl Bizkoro Tpenus.  Hanumure YpaBHEHHUE
TEIJIONPOBOJHOCTH.

76. Cpenssist JyiHA CBOOOHOTO MTPOOETra aTOMOB T'elTHsI TIPU HOPMAaTbHBIX YCIOBHUSIX 1,810 cm.
Omnpenenuts ko3pdunueHT nuddy3un renus.

77. Kak cBsizaHa paboTa B TEpMOAMHAMHUKE C MpUpalieHrneM oobeMa? UTo Takoe BHYTPEHHSS
sHeprusa? B yem cocrout 1 Havamo tepmoanHamMuku? Yto Ttakoe teroeMkocTh? Hamumumre
dhopmyny Maiiepa.

78. Kakoe KOIM4eCcTBO TEIJIOTHI BBIACTUTCS, eclii 1 2 a3oTa, B3siTtoro npu temmeparype 0°C mox
JaBJIECHUEM 10° Ia U30TEPMUYECKH CKATh 110 AABJICHUS 10%17a?

79.Yt0 Takoe oOpatumblii mnpouecc? Yrto Takoe aamabaruyeckuii mpouecc? Hanmummre
ypaBHeHue aauabdatsl (Ilyaccona).

80. Bo3nyx, 3aHnMaBmuii 00beM 10 2 mipu JaBIeHUU 10° Ila, Obl1 agnabaTHYECKH CHKAT 10
oowema 1 . I[Tox KakuM AaBICHUEM HAXOIUTCS BO3MIYX MOCIE CKATHS?
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81. Chopmynupyiite Il Hagamo TepMogMHAMUKH.

82.T'a3, coepmatomuii 1ukn KapHo, 2/3 TemioThl, MOJYYCHHONW OT HarpeBareis, OTAAcT
oxnanutemo. Temneparypa oxiaaurens 0°C. OnpenenuTs TeMIEpaTypy HarpeBaTes.

83. Uro takoe nukin Kapuo? Uro nassiBatoT KIIJ] temnoBoro asurarensa? Kak Beipaxkaercs
KIIJ] nukna KapHo uyepe3 TemnepaTypbl HarpeBaTeist U X0J0AUIbHUKA?

84. B pesynbTaTe KpyroBoro mpoiiecca ra3 copepmui padorty 1 /foxc u nepenan oxnagutento 4,2
Jlorc Ternotel. OnpenenuTb TEPMUYECKHI K. I1. . [IUKJIA.

85. JlaiiTe TepMOIMHAMUYECKOE ONIPEEIICHNE SHTPONUU. B KakoM Ipoliecce SHTPONUS OCTaeTCs
nocrostuHoi? IToctpoiite ki Kapuo B koopaunarax S-T.

86.B pesynbpraTe M30XOPUYECKOTO HAarpeBaHUs OJHOIO TIpaMMa BOJOpOJa JaBJICHHE Tas3a
YBEJIMYWIIOCH B 1Ba pa3a. OnpeneuTh H3MEHEHHEe SHTPOIIHNH rasa.

87.Kak, 3Has QyHKIMIO pacrpeieieHuss Moyiekya o ckopoctsm f(v), ompenenuts Hawmbosee
BEPOSTHOE 3HAYEHHUE CKOPOCTH MOJIEKYJIIbI?

88. Kakas nmoist MOJIEKyJT KUCJIOpoAa 00J1a/1aeT CKOPOCTSIMH, JISKAIMUMU B HHTEepBaie ot 910 o
911 m/cex, ecnu Temneparypa raza 400°K?

89.Kak, 3Has (yHKIMIO pacrpeneseHuss MOJCKYJI 1o CcKopocTsMm f(v),onpenenuTs cpemHee
apu(pMeTHIECKOe 3HAYEHUE CKOPOCTH MOJIEKYJI?

90. Kakas nons oOmiero uuciaa MOJIEKYJ raza o0JalaeT CKOpPOCTSMH, OTIUYAIOIIUMUCA OT
HauboJee BEpOSITHONW CKOPOCTH He OoJbIiie yem Ha 1%?

91.Kak, 3Has (QyHKIHIO pacmpeleieHHs MOJEKYN 1Mo ckopocTsMm f(v) ompenenuth cpemnHee
KBaJ[paTUYHOE 3HAYCHHUE CKOPOCTH MOJICKYJI?

92. Ha xako#i BbICOTE HaJl TOBEPXHOCTHIO 3eMJIM aTMOC(EpHOE aBlieHUE BIBOE MEHBIIIE, YeM Ha
noBepxHoctu? TeMrepaTypy Bo3ayxa CUUTaTh HEM3MEeHHOU U paBHOI 0°C.

BounoBas onTuka. 'apMoHnYecKkHe KoaeOaHusl.

93. Hanummre ypaBHEHHE IUIOCKOW MOHOXPOMAaTHYECKOH BOJHBL. YTO Takoe BOJIHOBON BEKTOP?
Hanummre BonHOBOE ypaBHEHHE.

94. BonHbl pacmpocTpaHsoTcs B ynpyroil cpeme co ckopoctbto 100 m/c. Haummenbliee
paccTosiHue MeXIy TOYKaMU cpefibl, (pa3bl KojaeOaHui KOTOPBIX MPOTUBOMOJIOKHBL, paBHO 1
M. OnipeieNTuTh 4acTOTy KOJIeOaHUMH.

95. Hanunmmre nud¢epeHnalbHoe  ypaBHEHUHE  KoJjeOaTenpHOro KOHTypa (ypaBHEHHE
OCLIIIIIATOPA).

96. Touka KonebIeTCS TapMOHHYECKH. AMIUTUTY/AAa KOJeOaHui A=5 cM, IMKINYECKas 4acToTa
®=2 c-1, HayanbHas ¢aza ¢=0. OnpenenuTh yCKOpeHHEe TOYKH B MOMEHT, KOI'/Ia €€ CKOPOCTh
v=8 cm/c.

97. Harmmmre muddepeHnmansHoe ypaBHEHNE 3aTYXa0MUX KOJIeOaHnH.

98. Haiitu cmelieHne OT MOJIOKEHHUs PaBHOBECHS TOUKH, OTCTOSAIIECH OT MCTOYHHMKA KOJIeOaHUM
Ha pacCTOSIHAH {= A /12, nns momenta t=T/6. AMruntyna kosiebanust 4=0.05 m.

99. Yo HasbiBaeTcs BekTopoM YMoBa — [oiinTuHra? Kakoii ¢puzndeckuil CMBICI 3TOT0O BeKTOpa?

100. OT wucrtoyHuka KoseGaHUIl pacHpOCTPAHAIOTCS BOJHBI BIOJIb MPSMOW JIMHUH.
Ammuutyna konebanuit 10 cu. Kak BenMko cMmelieHre TOYKH, yJaJIeHHOW OT MCTOYHHMKA Ha
3/4 nnwHBI BOJHBI, B MOMEHT, KOTJIa OT Haudaja KOJIEOAaHWH WCTOYHHKA IPOILIO BpeMs,
paBHoe 0.9 nepuosa koneOaHui?
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101. Hanumute ypaBHeHue cepuueckoir BonHbl. UTO Takoe aMIUIMTYyna, YacToTa, (asza?
Kak cBsi3anbl o (IUKIMYECKast 4acToTa) ¥ K (BOJIHOBOE YKCII0)?

102. HaiiTu cMmelieHHe OT IOJOXXEHHS PAaBHOBECHS TOYKH, OTCTOSINEH OT HMCTOYHHKA
Kosie0aHU Ha PacCTOSHUU = Ay 12, nnst momenTa t=T/6. AMiuintyna konebanus A=0.05 m.

103. Hanumure ypaBHeHHE MJI0CKOW MOHOXPOMAaTHYECKON BOJIHBI? YTO Takoe aMILIUTYAA,
yacTtoTa, (paza? UYrto Takoe mpojaosibHas M 4YTO Takoe morepeuHas BosiHa? Kak cBsizaHbl A
(mrHa BOJTHBI), v (dacToTa) U v (pazoBas CKOPOCTH)?

104. Bonna pacnpoctpansercs 1mo mpsMoi co ckopocThio 20 m/c. JIBe TOYKHW,
HaxoJdIIMecs Ha 3TOM mpsMoil Ha paccTossHMSIX 12 m u 15 M OT MCTOYHMKA BOJIH,

KoeOmoTess ¢ pasHocteio daz Ap =@, —@, =0,75r. Onpenenuts INMHY BOIHBI U
nepuoJt Kouebanuii.

105. KaxoBa mpupoga snexrpoMarHuTHON BOiHBI? Kakoi BEKTOp Ha3bIBAIOT CBETOBBIM?
Kaxk BenmnumHa 3TOro BEKTOpa CBsi3aHa ¢ UHTEHCUBHOCTHIO CBETa?

106. [Inockasg 5>neKTpOMarHUTHAs BOJIHA PAcIpOCTPaHAETCS B BaKyyMe. AMIUIMTYAA
HANpPSDKEHHOCTH  3JIGKTPUYECKOro mojst BomHbl Epn = 50 mB/um. Haiitm ammauryny
HaIIpSKEHHOCTH MarHUTHOTO MOJIS.

107. Cdopmynupyiite 3akoH npenomieHus cBeta. Kak 3aBUCUT CKOPOCTh CBETa B Cpelie OT
MOKa3aressl mpeaoMiIeHus?

108. B onnoponHo#l m3oTpomnHoi cpene ¢ £ = 3 m u =1 pacmpocTpaHsercs IUIOCKast
3JIEKTPOMAarHuTHAas BOJIHA. AMIUIMTY/IA HAMPSHDKEHHOCTH 3JEKTPUYECKOro I0Jis BOJHBI E,, =
10 B/m. HaiiTi aMIUTUTYly HAPSDKEHHOCTH MArHUTHOTO MOJISl U (Pa30BYHO CKOPOCTH BOJIHBI.

109. 3anuiuuTe ypaBHEHUE BBIHYKIACHHOro Kojebanus. Kakoe sBJIeHHE Ha3bIBaIOT
pe3onancoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

110. KoneGaTenpHBII KOHTYP paJWONPUEMHAKA COCTOUT M3 KATYIIKH WHIYKTHBHOCTBHIO L
= 1 mI'n 1 NEpeMEHHOT0 KOHJEHCATOPa, EMKOCTh KOTOPOT'O MOXKET U3MEHATHCS B Mpeenax
oT 9,7 1o 92 n®. B kakoMm Auana3oHe JJIUH BOJH MOXET NPUHUMATh PaJUOCTAHIIUU 3TOT
MIPUEMHHUK?

111. Kakoe sBrnenne HasbiBatoT wuHTepdepeHuuei? Kakue BONHBI — Ha3bIBAIOT
KorepeHTHbIMU? Kakum 00pa3oM NOIy4ar0oT KOTEPEHTHBIE CBETOBBIE BOJHBI, HCIOIb3Ys
HEJa3epHbIE HICTOYHUKH?

112. Ha MpuibHYyI0 TUIEHKY € MOKaszarenem mpeiomieHus n = 1.3, Haxondiryroocs B
BO3/yX€, [1a1aeT HOPMAJIbHO IYYOK JIy4yeil Oenoro cBeta. [Ipu kakoit HaMMEHbLIEH TONLINHE
dmin TJICHKM OTpaXKEHHBIH CBET ¢ JIMHOW BOMHBI A = 0,55 mrxm okakeTcs MaKCHMaabHO
YCUJIEHHBIM B pe3yJsibTare HHTephepeHn?

113. Yro Takoe onTHueckas pasHOCTb xoja? Yemy paBHa onTHYecKas pa3HOCTb XOJa B
MUHUMYyM€ U MakcuMyMme uarepdpepenunn? Yemy paBHa pa3HOCTh (a3 KOT€pPEHTHBIX BOJH B
MUHUMYyM€ U MakCUMyMe UHTepepeHnn?

114. Ha ToHKMI1 CTEKISHHBIN KJIMH, OKa3aTelb NpeIoMiIeHus KkoToporo n = 1,55, magaer
HOPMaJIBHO MOHOXPOMAaTHYECKUH CBET. [[ByrpaHHbIil yroyi ¢ Mex1y MOBEPXHOCTIMH KIMHA
paBeH 2'. OnpenenuTh UIMHY CBETOBOW BOJHBI A, €CITM pacCTOSHHE D Mexay cMEeKHBIMH
MHTEPPEPEHITMOHHBIMI MAaKCUMYMaMU B OTpaskeHHOM cBeTe paBHO 0,3 aum.

115. Yro takoe qudpaxnusa? Chopmynupyite npunuun [roiirenca — @penens.

116. Ha nuadparmy ¢ kpyrisiM oTBepcTHeM auamerpom d = 4 mm majgaeT HOpMabHO
napajyieNIbHbId MY4O0K Jydel MOHOXpPOMAaTHYECKOro cBeTa ¢ JUIMHON BOiHBI A=0,5mxm.
Touka HaONFOICHHST HAXOUTCS HA OCH OTBEPCTHUs Ha paccTostHuU b = 1 m ot Hero. CKoOJIBKO
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30H K ®peHens ykiaapiBaeTcss B OTBepcTHU? TeMHOE WM CBETJIEE IMSATHO TOIYYUTCS B
HeHTpe TuPaKIUOHHON KAPTUHBI, €CIIM B MECTE HAOIIOCHUN TIOMECTUTD dKpaH?

117. [IpuBeauTe pUCYHOK, MOACHSIOMIMN MocTpoeHue 30H Ppenens. Kakoe yucio 30H
@peHenst JOMHKHO OTKPHIBATH OTBEPCTHE, YTOOBI B IIEHTPE JKpaHa TOIYy4aIOCh TEMHOE
nATHO?

118. 3anummTe YCIOBHS TJIABHBIX MAaKCHMYyMOB AM(PPAKIMOHHOW pemerkn. YTo Takoe
MOPSIIOK CHeKTpa AudpaKkiMOHHOMN pemeTkr? Kakue BOIHBI Ha3bIBAIOT pa3penieHHbIMU? UTo
TaKO€ paspemaronias CcrnocoOHOCTh CHEKTpaibHOro mpubopa? Yro Takoe AMcCIEpCUs
T(PPaKIHOHHON pereTK?

119. Ha nudpakunoHHYIO pemeTky HOPMalbHO IagaeT MOHOXPOMATHUYECKHH CBET.
Onpexnenutd yron ¢ AUQpakuuyu Uid JIUHUU ¢ AIUHON BomHbl A1 = 0,55 mxm B cnektpe
YEeTBEPTOTO MOPSIKA, €CIH Yrol ¢ TUGPAKINUU U JIUHUK C JITUHON BOJIHBI Ay = 0,6 mrm B
CHEKTpe TPEThero nopsjaka cocrasisier 30°.

120. B uem coctout 3akoH byrepa? Kakoe siBjieHre Ha3bIBaroT paccessHueM cBeTa? B uem
COCTOMT 3aKOH Panes nns paccesiHus cera?

121. Kakyro 3JIEKTpOMAarHUTHYIO BOJIHY Ha3bIBAlOT JIMHEHHO-NOJIApU30BaHHOU? OTBET
MOSICHUTE PUCYHKOM. UTO Takoe SJUITMNTUYECKH MOJsApu30BaHHBIA cBeT? Chopmynupyiite
3ak0oH Maroca.

122. Yron o« MexIy IUIOCKOCTSMH TMPOMYCKaHHUsS MONsApu3aTopoB paBeH S50°.
EcTecTBeHHbI CBET, MPOXOAs Uepe3 TaKyro CUcTemy, ocnabinsercs B n = 8 pa3. [Ipenedperas
MoTepel CBeTa MPH OTPAXKCHUH, ONPEAenTh Ko UIMeHT K MoriomeHus cBera B

MOJIAPOUJIAX.

123. Kakoli cBer Ha3bIBalOT YaCTUYHO-TIOJISPU3OBAHHBIM? YUro Takoe CreneHb
nosisspusanuu? Kak IpOMCXOOUT MOJIsApu3alis CBeTa IPU NPOXOXKICHHM CBETa Yepes
IPaHuLly JBYX AUDJIEKTPUKOB? B uem cocrout 3akoH bprocrepa?

124, Onpenenuth CTENEHb MNOJSpU3alMM P 4acTUYHO MOJSPU30BAHHOTO CBETa, €CIIH
aMIIUTYAa lmax CBETOBOTO BEKTOpa, COOTBETCTBYIOIAS MaKCUMallbHOW HMHTEHCHBHOCTH
cBeTa, B n = 3 pasa Oojbine aMITUTYIBI Imix, COOTBETCTBYIOIIEH €ro MHHUMAIHHOU
MHTEHCUBHOCTH.

125. B yem cocTouT siBieHue qBOWHOrO dydenpenomieHus? Kak oObsICHUT 3TO sSBICHHE

HUCXOJS U3 ONTHYSCKOMN AHU30TPOIINHN KpI/ICTaJ'IJ'IOB?

126. Kakoe sBnenue HaspiBaroT aucnepcueil? Kakyro BelMUMHY Ha3bIBalOT JTUCIEpCHEN
BeniecTBa? UTo Takoe HOpMaslbHAs M YTO aHOMAaJIbHAs! TUcepcus?
KBanToBas ¢usuka
127. Kakoe nznyuenue Ha3bIBalOT TEIJIOBBIM? B ueM ero ocobeHHocT? Haiite
OTIpeIeIICHUS] SHEPTETHYECKON CBETUMOCTH | JTYYEHCITyCKAaTEIbHON CITOCOOHOCTH.
128. AOCOTIOTHO YepHOe Tello nMeeT Temriepatypy 71 = 3 kK. Ilpu ocThIBaHWY Tema JITHHA
BOJIHBI Am, COOTBETCTBYIOIIAS MaKCHUMAaJbHOW CIEKTPAJIbHOW IUIOTHOCTU JHEPreTHYECKOU

cBeTUMOCTU (I jr)max, M3MeHHIAch Ha Al = 8 mxm. Onpenenuts Temmeparypy 712, 10
KOTOPOU TEJI0 0XJIaUIO0Ch.

129. Cdopmynupyiite 3akon Kupxroda s rernoBoro usnydenus. Yto Takoe abCoIOTHO
yepHoe Teno? Chopmynupyiite 3akoH Credana-bonpimana.

130. Kakyro moutHocts N Hazo MoJBOAUTH K 3aU€PHEHHOMY METAIIIMUECKOMY IIAPHKY
paauycom R = 2 cm, 4TroObl MOJAEpKHUBaThb €ro Temmneparypy Ha 1 = 27° C Bbime
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TEMIIepaTyphl OKPYKalomieil cpesl, KoTopyio cuntath pasHoit 20° C. Cunrars, 4TO TEIIO
TEPSIETCS TOJIBKO BCIIEICTBUE U3ITyUEHHUS.

131. Hapucyiite pacnpeneienue JTy4eucmycKaTeIbHOW CIIOCOOHOCTH a0COJIFOTHO YEPHOTO
TeNa Mo AyinHaM BoJiH. Kak OHO M3MEHsieTcs ¢ M3MEHEHHEM TeMmmepatypbl? B yem cocrosiia
runore3a [Tnanka? Uto Takoe «ynabTpaduoneroBas karactpoda?

132. MakcumaiipHasi CHEKTpajbHash IUIOTHOCTh HSHEPreTUYecKor CBETUMOCTH (I jr)max
1 2
abcomoTHO yepHoro tena paBHa 4,16-10™° (Bm/wm°)/m. Ha xakyro uiMHY BOJIHBI Ay OHA
MIPUXOAUTCA?
133. Kakue sBeHUs MOATBEPKIAI0T KOPIYCKYIISIPHYIO ipupoay ceera? Uro takoe ¢poTon?
Yemy paBHBI €T0 SHEPTHs, MACCa, UMITYJIbC?

134. ®oroH ¢ sHeprueit € = 0,25 MsB  paccesncs Ha nepBOHAYAIbHO MOKOMBIIEMCS
CBOOOJTHOM 3JICKTpOHE. DHeprusi paccessHHoro ¢GoroHa & = (0,2 MbB. Onpenenuts yron €
paccestHus poTOHA.

135. Kakue 3akoHbl QoTodPdeKrTa HElb3sl OOBSICHUTH BOJHOBBIMU TPEICTABICHUSIMU O
cBete U nouemy? Hanummre ypaBHenue DitHireiiHa 11 potoaddexra Uto Takoe KpacHas
rpanuna ¢oroddpdekra? OT uero ona 3aBuUcHT? Kak 3KCIEPUMEHTAIBHO ONPEACIUTH
MaKCUMAaJIbHYIO CKOPOCTh (POTODIIEKTPOHA?

136. Onpenenutpb, 10 Kakoro notenuuana U 3apsaauTcs yeAMHEHHBIN cepeOpsHBIi mapuk
pu 00Ty4EeHUH €r0 yAbTPadUOIETOBBIM CBETOM JITHHOM BONHBI A = 208 Hm.

137. Uro takoe Kommnron - »sddexr? Iloyemy mnpu KOMOTOHOBCKOM paCCESHUU
YMEHBILIAETCSl AHEPrusi paccessHHOro (oroHa? YBenuyuBaeTCs HIM YMEHBIIAETCs JUJITMHA
BOJIHBI CBeTa MpH paccessHur B Komnrou-3¢gdexre? YUemy paBHO U3MEHEHHUE JJIMHBI BOJTHBI?
KakoBo MakcuManbHOE€ HM3MEHEHHME [JIMHBI BOJHBI MPU KOMITOHOBCKOM pacCesHUU Ha
CBOOO/IHBIX AJIEKTpOHaX?

138. B pesynbrate 3¢dpdexra Komnrona ¢oton c sneprueit € = 1,02 MsB paccesuica Ha
CBOOOJHOM 3JIEKTpOHE Ha yron € = [50°. OnpenenuTs HEPruto & paccesHHOro (oToHa U
KMHETUYECKYIO dHEpTHIo 1 3JIeKTPOHA OTJAuH.

139. B uem coctostia runotesa ae-bpoitna? Kakue onbIThl TOATBEPKIAIOT OTY TUIIOTE3Y?

140. Kunernueckas sneprust snexrpona pasHa 0,51 M»B. KakoBa B aTom ciyyae UiMHa
BOJIHBI J1e bpoiins anekrpona?

141. 3anumuTe COOTHOILIEHUS HeompenenéHHocTH [eizenbOepra? Ilouemy moHsTHE
TPAeKTOPUHU B KBAHTOBOM MEXaHHKE TEPSET CMBICI?

142. DNEeKTPOH HAXOJUTCA HAa METATMYECKON mNbhUIMHKE ¢ auamerpoMm D. OtueHuth
HETOYHOCTb AV, ¢ KOTOPOI MOKET OBITh OIpE/IEIeHa CKOPOCTh JIEKTPOHA.

143. B uem cocrout ¢usnueckuil cMbici BOJTHOBOM (yHKuMu. Hanummure BpemeHHOE

2
ypaBHenue llpénunrepa. Moxer nu ‘\|I ‘ MPUHUMATh 3HAYCHMUSI, OOJIBIIINE STUHUIIBI?

144, CoOcTBeHHast (YHKIHSI, OMHUCHIBAIONIAS COCTOSIHUE 4YACTHUIBI B TOTEHIIMATHLHOM
suke, umeeT BUI Yn(X)=C sin(zn/l)X. Wcmonb3ys ycioBHe HOPMHUPOBKH, OIPEICIUTH
noctostHHYH0 C.

145. Hanumure cranmaptHele  YClOBUS Il BONHOBOM  ¢yHkuumu. Hamumwre
craunoHapHoe ypaBHeHue lllpénunrepa. Hanummre ycioBue HOPMHUPOBKH ISl BOJHOBOM
byaKIIAR?
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146. Yactuiia B OECKOHEYHO TIyOOKOM MOTEHIIMATILHOM SIIUKE HAXOIUTCI B
BO30Y)KICHHOM cOCTOssHUM N=3. KakoBa BepOSTHOCTh HAXOXKJICHHUS YaCTHIBI B CpeaHEH
TPETH SIIUKA.

147. DJEKTPOH HAXOIUTCI B OECKOHEYHO TIIIYOOKOM MPSMOYTOJIBHOM IOTEHIIMATIEHOM
smpke mupunoi |, Hammcats  ypaBuenue IllpeawHrepa W e€ro  peiieHHE B
TpUTOHOMETpHYECKO# hopme mist obmacT 0<x<I.

148. Hanummure ypaBHenue llpénunrepa mig snekTpoHa ¢ sHeprueid E, ABMXKYyIIErocs B
MOJIOXKUTEILHOM HampaBiieHuH ocu X it oonacteit 1 u 27

74
U(x) -
1
1, =X
149. Hamummmre pemenus ypaBHenus IIpenuHrepa mis IOTEHUMAIbHOM CTYIEHHU.

Uro takoe koaduimeHt orpaxxkenus? Kak oH BbIpaxkaeTcs 4yepe3 aMIUIUTY/AbI Magaroiei u
OTpakEHHOM BOJTH?

150. Hamumure ypaBuenme llpénunrepa mist ¢cBOOOAHOTO 3JEKTPOHA, ABUXKYIIETOCS B
MOJIOKUTETILHOM HampaBlieHuu ocu X co ckopocteio V. Haiiaure pemeHue 3TOro
ypaBHEHHUS.

151. Kakue kBaHTOBBIE UKCIIa OMPEACIIAIOT COCTOSIHUS JIEKTPOHA B aToMe Bogopoaa? Uto
Takoe BBIPOXKJEHHBIE cocTossHMs? Kak ompenenutb cTeneHb BBIPOXKIEHUS COCTOSHUUN
9JIeKTpOHa B aroMe Bojopona? B dyem cocrosar mpaBmwia ortbopa? C KakuM 3aKOHOM
COXpaHEHUS OHU CBS3aHBI?

152. Ornpenenute CTENEeHb BBIPOXKICHUS YPOBHS dHEPTUHU ¢ N=3 B aTOME BOJ0OpPO/Ia.

153. B uWem cocToWT TNPUHLOUN  TOXACCTBEHHOCTH (HEPA3IMYUMOCTH)  YACTHIL.
Chopmynupyiire npunmumn [Taynu. Kak 00bICHUTH IEPUOANYECKYIO TIOBTOPSIEMOCTH CBOWCTB
aToMoB? [loueMy BOZHUKAIOT «HAPYIICHUS» B TIOPSAIKE 3aCTPOHKU AJIEKTPOHHBIX 000I0ueK?

154. Hcnons3ys npunumn [laynu, ykas3arh, Kako€ MaKCHMAJIBHOE YHCIO JJIEKTPOHOB B
aToMe MOTYT UMETh OJIMHAKOBBIMH CJICIYIOIINE KBaHTOBBIC uncia: 1)n, I, m, mg, 2) n, I, m.

155. OOpsicaure cxembl L-S w J-J cCBiI3M T1pH  CIOKEHUH CIMHOBBIX H
OpOUTAIBHBIX MOMEHTOB.

156. QHGKTpOH B aTOME€ BOJOPOJia HAXOJUTCS B P-COCTOSHUU. OHpe)ICJ'II/ITe BO3MOXHBIC
3HAYCHUA KBAaHTOBOI'O 4YHCJIa j U BO3MOXHBIC 3HAUCHHUA IIOJIHOI'O MOMCHTA HMITYJIbCa
QJICKTPOHaA. HOCTpOﬁTC COOTBCTCTBYIOIINEC BCKTOPHLIC IUAI'PAMMEBI. Yro Takoe cnuH? B uem
MPOABJIACTCA CHI/IH-Op6I/ITaJ'IBHOC BSaHMOHCﬁCTBHe?

157. Kak cBsi3aHbl MOMEHT UMITYJIbCa U MAarHUTHBIA MOMEHT atoMa? OObsICHUTE, TOUEMY
MarHMTHBII MOMEHT M MOMEHT HMIIyJIbCa HEKOJUIMHEeapHbl? OnpenennTs MarHUTHBIN
1
MOMEHT aroma B cocTossHuM ~D. OTBeT BhIpa3uTh B MarueToHax bopa.

158. KakoB nopsiiok u paguyc 1eicTBUs AaepHBIX cui? YTo Takoe SHeprHs CBs3U sapa?

159. Onpenenutb nepeKT MacChl, PHEPTUIO CBSA3M Apa U €ro YAEIbHYIO SHEPIHI0 CBS3H
JUTS DJIeMEHTa 182¢ 55.

160. [TpuBenute cxemsl anb(ha — pacnajaa, 6era — pacnazia 1 € — 3axBara.

161. Kakue snemeHTapHbIe YaCTUIbI OTHOCATCS K JIENTOHAM, Me30HaM, OapuoHam?
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162. Kaxue 3aK0HBI COXpaHEHUSI BBITOJTHAIOTCS B (PU3HUKE DJIIEMEHTAPHBIX YacTUIl?

16.

17.

18.

19.

20.

Bomnpocsl 11 npoBeeHns IK3aMeHa
Pa3zgen 1. Mexanuka.

[TpoctpancTBO M Bpems, cuctembl oTcueTa. OCHOBHbIE KMHEMATHUYECKHE XapaKTEPUCTHKH
KPUBOJIMHEMHOTO [JBMXEHMS: CKOPOCTb M ycKopeHue. HopManbHOe M TaHI€HLHMAIbHOE
YCKOPEHHUE.

Kunemaruka BpalaTesIbHOTO JIBUKEHUS: YITIOBasi CKOPOCTb U YIJIOBOE YCKOPEHHE, UX CBSA3b
C JIMHEVHOW CKOPOCTBIO U YCKOPEHUEM.

IToHsTHE COCTOSIHUA MEXaHUYECKOM CUCTEMBI. 3aKOoHBI HbroTOHA.

3aKoH coxpaHeHus uMiyibca. LleHTp unepuuu.

MOMEHT UMITyJIbCa MAaTEPUATIBHON TOUKHW U MOMEHT CUJIbl MEXaHUYECKOU CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXPAHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOU CUCTEMBI.

Cwita, paboTa 1 moTeHIMaIbHas SHeprus. KoHcepBaTHBHBIC U HEKOHCEPBATUBHBIC CHJIBI.
Pabota u kuHEeTHUYECKAast SHEPTHSL.

3aKkoH COXpPaHCHUA IIOJTHOM MEXaHHYCCKOU OHCPI'MU B IIOJIC TIOTCHIUAJIBHBIX CHUJIL.

. CBs13p MEXy CHJION U MIOTCHIUANBHOM SHeprueit. [ paaueHT ckansipHoil QyHKIHH.

. YpaBHEHUE BpalleHMs TBEPAOIO TN BOKPYT 3aKPEIUIEHHON Ocu. MOMEHT MHEpLUH.

. Moment nnepuuun. @opmyna llrennepa.

. [Ipunnun otHocutensHOCTH [ammiies-OliHmTelHa. IlocTynaTel TEOpUM OTHOCUTEIBHOCTH.

.CobOpiTre. CuHxpoHHM3anus 4YacoB. OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIeHue

BpeMeHH. COKpallleHUe JUIUHBI.

. IIpeoOpazoBanust JlopeHua. PeasTUBUCTCKMII HHBapUaHT-UHTEPBAT MEXIY COOBITUSMHU.

CrnoxeHue CKOpOCTEM B PESITUBUCTCKOM MEXaHHUKE. PelsITMBHCTCKMM MMITYyJIbC. 3aKOH
cOoXpaHeHHus ummynbca. PenstuBncrckas sHeprus. CBsizb mMacchl U sHeprun. Kunetnueckas
SHEprusl.

3amaum k pasgeny 1

C BbIIKK OpoCHJIM KaMEeHb B TOPU3OHTAJIbHOM HampasieHMH. Yepe3 2 ¢ KaMeHb ymaia Ha
3emir0 Ha pacctossHud 40 v OoT ocHOBaHMs BRIIKH. OTpenenuTh HAYabHYI0 U KOHEYHYIO
CKOPOCTb KaMHS.

Kamenp OpocaroT moj yriom K Tropu3oHTy. Paguyc KpUBU3HBI TpPaeKkTOpUHM B TOYKE
HauWBBICILIETro Mo IbeMa paanyc KpuBu3Hbl R = 10 M. Onpenienure cKopocTh B 3TOM TOUKE

JluHeliHast CKOPOCTh TOYEK HA OKPYXHOCTH Bpallarolierocsi nucka pasHa 3 m/C. Touku,
pacnosoxkeHHble Ha paccTossHuu 10cM Oinxke K OCH, UMEIOT JUHEHHYI0 CKOPOCTh 2 M/C.
Omnpexnenure yriioByt0 CKOPOCTb BPALLICHUS JUCKa.

YrtoObl onpenenuTh Ko3QGUIMEHT TpeHHs K Mex1y AepeBIHHBIMH MOBEPXHOCTIMH, OPYCOK
MOJIOKWJIM HA JIOCKY M CTaJM MOJHUMATh OJWH KOHEIl TOCKH JIO TeX TOp, IMOKa OPYCOK He
HAyan Mo Heil CKOJB3WTh. DTO MPOM3ONLIO MPH yrie HakioHa mockd 45°. Ompenennte
KO3 PHULIHUEHT TpeHus?

Ha momy ctouT Tenexxka B BU€ JUIMHHOM JTOCKH, CHA0KEHHOMU JIeTKUMHU Kosiecamu. Ha ogHOM
KOHIIE JIOCKH CTOHMT 4elloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoit koiec
npeHeOpeub. TpeHre BO BTylIKax He3HauuTeldbHO. C KakoWl CKOPOCThIO OyIeT IBUTAThCS
TEJEKKA, €CIIM YETIOBEK MOUIET BAOIb JTIOCKH CO CKOPOCTHIO (OTHOCUTEIBHO AOCKH) 1 m/c?
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21. Ilnatdopma B BUIE JUCKa paguycoM 1 m Bpamiaercs Mo MHepUuu, aenas 606/mun. Ha kparo
1aT(opMbl CTOUT YENOBEK, Macca KoToporo paBHa 80 xe. CkoJIbKO 0OOpPOTOB B MUHYTY
Oymer nenare muaTdopma, €CIU UENOBEK mepeiiner B ee ImeHTp? MOMEHT HHEpUuu
maargopMsl paBeH 120 kew’. MOMEHT WHEPIMH HeIOBEKA DACCUMTHIBATH KAK JUIA
MAaTepHaIbHON TOUKH.

22.Kamens Opomen Beepx noa yrmom 60° k mosepxnoctu 3emin. Kunerwueckas sHeprus
KaMHsI B Ha4aJIbHBIM MOMEHT paBHa 20 [orc. OnipenenuTh KUHETUYECKYIO0 U TOTEHIUAIbHYIO
SHEPTMM KaMHsS B HauMBBICIICH TOYKE e€ro Tpaekropuu. CONpOTHUBIEHHEM BO3/ayXa
npeHedpeys.

23. XOoKKelHas 11aida CKONMB3UT 5 M, €CJIM IpH OPOCKE €l COOOIIaloT HAaYalbHYI CKOPOCTh 2
M/c. Kakoit myTh OHa TPOCKOJIB3UT, €CIIN €l COOOITUTH HAaYaJIbHYIO CKOPOCTh 4 M/C?

. . . -2

24. Toukwmii crepxkenb mmHOM 50 cm u maccoit 400 2 Bpamiaercs ¢ YriioBbIM YCKOpEHUEM 3 ¢
BOKPYI' OCH, NPOXOJSIIEH uepe3 CepeluHy CTEepXKHS MEepPHeHIUKYISIPHO K €ro JUIMHE.
OnpenenuTh Bpallaroliii MOMEHT.

25. Haiitu paboTy mojabema rpys3a IO HAaKJIOHHOW IUIOCKOCTH, eciii Macca rpy3a 100kr, mimHa
HAKJIOHHOM TIOCKOCTH 2 M, yrou Hakmona 30°, kooddurment tpenns 0.1 ¥ rpys JBHKETCS C
yckopenuem 1 m/c2.

26.Ban maccoit 100 xe u pamuycoM 5 cm Bpamancs, nenas 8 o6/c. K munmmHapuyeckoi
MIOBEPXHOCTU Baja MpWXKald TOPMO3HYIO KoJoiaky c¢ cwioil 40 H u uepe3s 10 ¢ Ban
ocranoBwicsa. Onpenenuts K0dpPUueHT TpeHusl.

27. Kunetnyeckasi SHEprysi BpaILlAlOIIET0Cs TBEPAOTO Tena. J[JIMHA TOHKOTO MPSIMOTO CTEPIKHS
60 cm, a macca 100 e. OmpenenuTs MOMEHT WHEPIUH CTEPXKHS OTHOCHTEIBHO OCH,
NEePIECHUKYIISIPHON K €ro JUIMHE U IPOXOASAIICH Yepe3 TOUKY CTEpXKHS, yaajJeHHyto Ha 20 cm
OT OIHOTO U3 €T0 KOHIIOB.

28. Ilpenrnosoxxum, 4To Mbl MOKEM MU3MEPUTh AJUHY CTepkHs ¢ TouHOCThIO 0, IMkM. IIpu kakoit
OTHOCHUTENIbHOM CKOPOCTH [JBYX MHEpPLUUAIbHBIX CHUCTEM OTCU€Ta MOXXHO ObUIO OBl
OOHApYKUTh PENATUBUCTCKOE COKpAIEHUE JJIUHBI CTEPKHs, COOCTBEHHAsl UIMHA KOTOPOIo
paBHa 1 m?

29. B maboparopHOi cHCTeMe OTcueTa MU-ME30H C MOMEHTa POKICHHS O MOMEHTa pacraja
nposeren paccrostaue 75 M. CkopocTs nmu-Me30Ha paBHa 0,995 c. Onpenenuts cOOCTBEHHOE
BpeMsl JKHM3HM mn-Me3oHa. [lomHas sHeprusa tema Bospocna Ha 1 Jkx. Kak mpu stom
U3MEHUTCA Macca Tesa?

Pa3nen 2 .JnexkTpomMarneTusm.

30. Dnexrpudeckmii 3apsn. B3aummopeiictBue 3apsymoB. 3akoH Kymona. 3akoH cOXpaHCHHS
AIIEKTPHUYECKOTO 3apsiza.

31.DOnektpuueckoe mosie. Hampspk€HHOCTh AJIEKTPHYECKOTO TMMOJIT W MOTeHIHai. [IpuHimm
CYNEPNO3UIIUU TTOJIEH.

32.PaboTra CWJI 3JIEKTPOCTATHYECKOTO TOJIS TPH IMepeMenieHuu 3apsiaa. [[upkymnsius BekTopa
HaIpsKEHHOCTH 3JEKTPOCTATHUECKOTO OoJIsl. [ToTeHumanbHbII XapakTep
ANEKTPOCTATUYECKOTO TTOJIS.

33.IloTok BekTOpa HaMPsLDKEHHOCTH JJIEKTpocTathyeckoro mons. Teopema [laycca mmst
3IEKTPOCTATUUECKOTO MO B BaKyyMe.
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34. Ilpumenenue teopembl ['aycca Kk pacd€ry 3JEKTPUUECKUX TOJIEH 3apsHKEHHBIX IUIOCKOCTH,
HUIMHApPA, chepbl, Hapa.

35. IlpoBogHMKH B 3yieKTpHUecKoM moJe. [loje BHyTpH U y TOBEPXHOCTH IPOBOJHHKA.

36. DHeprus CHUCTEMbl HEMOABIKHBIX 3apsloB. OHEPrus 3apsHDKEHHOrO IMPOBOJHUKA U
KOH/IeHcaTopa. DHEprusi U 00bEMHAs IIOTHOCTh SHEPTHH AJIEKTPUYECKOTO IO, DHEeprus
MOJIAPU30BAaHHOTO UAJIEKTPHUKA.

37. Onexkrpuueckuii Tok. Cuna Toka. [II0THOCTH TOKA. YCIIOBUS CyIIECTBOBaHHS MOCTOSHHOTO
TOKa.

38. O606ménnpIl 3akoH OMa B HMHTErpaJibHOW (opMe. PazHOCTH MOTEHIMAIOB, HANPSIKCHHE,
OJIC. 3akon [xoyns — Jlenna.

39. Maruutnoe nose. MHAYKIUS MarHUTHOTO TOJIsl. 3aKOH Amrepa.

40.3akon bumo — Camapa — Jlamaca u ero npuMeHEHHE K pacdyéTy MarHuTHOTO IOJIS
MPSIMOJIUHEIHOTO MTPOBOAHHUKA C TOKOM.

41. MarauTtHoe I10je KpYroBoro Toka. MarauTHBIE MOMEHT BHUTKA C TOKOM.

42. BuxpeBoii XapakTep MarHUTHOTO IOJIA. 3aKOH TIOJHOTO TOKa (LHUPKYISALUS BEKTOpa
MarHUTHON HUHTYKIUH).

43. JlelicTBE MarHMTHOTO TIOJIsI Ha JABWKymwmiics 3apsn. Cuma Jlopenma. [IBmkeHue
3apsDKEHHBIX YacTUI] B MAHUTHOM TIOJIE.

44, MaruutHsblii notok. Teopema ["aycca 1151 MAarHUTHOTO ITOJIS.

45. SIBneHue HSIEKTPOMArHUTHOW MHAYKUMHU. 3akoH Papanes (3aKOH 3JIEKTPOMArHUTHOM
uHAyKIuM). 3akoH  Jlenma.  SIBneHue  camomHAyKUMH.  VHAYKTUBHOCTb.  3aKoH
CaMOUHIYKIUH.

46. DHeprust CUCTEMBbI IIPOBOIHUKOB ¢ TOKOM. OObEMHAs MJIOTHOCTh 3HEPTUM MAarHUTHOIO TOJISL.

47. 3aK0H MOJHOIO TOKa JUIsl MArHUTHOTO 110JIs B BenlecTBe. HanpspkEHHOCTh MAarHUTHOTO MOJIS.

48. YpaBHeHust MakcBesia Ui 3JIEKTpOMarHuTHOr o nouist. Tok cMeleHus.

3agauu Kk paszgenay 2

49. JIBa OOMHAKOBBIX TOYEYHBIX 3apsaa mo -2 MkKn Haxomstcs B toukax (0; 0) u (2; 0)
NpSIMOYTOJIbHOM cuctembl KoopauHat (X; V), rae X, ¥V 3agansl B MeTpax. OnpenenuTb
MPOEKIIMIO HAa OCh OX BEKTOpa HANPS’)KEHHOCTH 1oJist B Touke (1; 1).

50. Kakoli myTh MO CHJIOBOW JHUHUU JO TOJHOW OCTAaHOBKH MPOXOJUT a-dyacTHUIla B
OHOPOJHOM TOPMO3silieM ToJjie ¢ HampsbkeHHOocThio 2000 xkB/M, ecnu HauanbHas
1027 1 -l
ckopocTth ee 20000 km/c? Macca yacTHUIIbI 6,4 10 KT, 3apsig 3,2 10 %K.

51. CBsa3p MEXIy HaMpsKEHHOCTHIO TMOJSA M ToTeHnuanoM. ['paduueckoe u3z00pakeHHe
ANEKTPUYECKOTO TOJSI ¢ TOMOIIBIO CHUJIOBBIX JIMHUN U AKBUIOTEHIIMATHHBIX MOBEPXHOCTEH.
Ompenenure pa3HOCTh TMOTeHIMAIoB Mexay Toukamu (-1, 0,0) u (1,0,0), ecnm
HANpPSHKEHHOCTH JIeKTpudeckoro noist E=2i+4j+3K.

52. TOHKUH CTEp)KeHb COTHYT B TOJYKOJbLo. CTepKeHb 3apshkeH C JMHEHHOH
mwiotTHocThi0 100 HK/M. Kakyro paboty Hamo coBepmiuTbh, YTOOBI mepeHecTH 3apsan |
HKI1 13 nienTpa kKospla B 06CKOHEYHOCTh

53. BBIUUCIUTH STEKTPHUECKU MOMEHT JUMOJs, eciu ero 3apsan 10 aKim, miedo 0,5¢M.

54. beckoHeyHasi TUIOCKOCTh HECET 3apsijl, PaBHOMEPHO pAaCIPEICIICHHBIA C TOBEPXHOCTHOM
miotHoctsio 1 MxKi/M®. Ha HEKOTOPOM PACCTOSHUU OT IUIOCKOCTH MapaJUIeJ]IbHO €
pacnoniokeH Kpyr paauycoM 10 cm. BpMHCINTE MNOTOK BEKTOpa HANPSHKEHHOCTH
JIEKTPUYECKOTO MOJISL YEPE3 ITOT KPYT.
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55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.

70.
71.

72.

73.

Ha orpeske TOHKOro mpsiMoro mpoBOAHUKA PaBHOMEPHO pacHpeleieH 3apsl C JMHEUHOU
mwiotrocTeio 7= 107 Ku/cy. Boraucnurs MOTEHITHA, CO37]aBa€MbIil 3TUM 3apsJIOM B TOUKE,
pPAacIoJIOKEHHON Ha OCH MPOBOJHMKA U YHAJICHHOW OT OJMkaillero KOHIa OTpe3ka Ha
paccTosiHue, paBHOE JIJIMHE 3TOr0 OTpe3Ka.

Onpenenuth IUIOTHOCTh TOKAa B JKEJIE3HOM TNPOBOAHUKE UMHOW 10M, ecid TpoBOJ
HaxoauTcA noJi HanpsbkeHueM 6 B. Y nenbHoe conpoTtupieHue xeneza 98 HOM M.

Tox B nerm 6arapeu, IJ1C xotopoit 30 B, paBen 3 A. Hanpsokenue Ha 3axumax Oatapen 18
B. Haiiaurte conpoTuBiieHre BHEIIHEN YacTH LIENU U BHYTPEHHEE COIIPOTUBIIEHUE OaTapeu.

[TpoBoxnuk mmmHOM | = 20 cm ¢ mMaccoit m = 2 2, HOABEUICHHBIN TOPU30HTAILHO HAa TOHKUX
MIPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MAarHUTHOM IIOJIe, CHJIOBBIE JMHHH KOTOPOTO
HaNpaBJIeHbl BEPTUKAIBHO BBepX. IIpu mpoxoxkaeHnu mo npoBoAHUKY Toka cuioit | = 0,3 4
OH OTKJIOHWJICS TaK, YTO IPOBOJIOYKH oOpaszoBamu yron « =17° ¢ BepTtukansto. Haiitu
MHYKIIMIO MArHUTHOTO TOJIA.

beckoHeuHO AMMHHBIA NpOBOA 00pa3yeT KpyroBOM BUTOK, KacarelbHbI K IpoBoay. Ilo
poBoy uzaeT Tok cwioil | = 5 4. Haiitu panuyc BuTKa, €Ciii HaNpsDKEHHOCTh MAarHUTHOTO
ot B 1ieHNpe Butka H = 41 A/m.

Kakoii Bparmaromiuii MOMEHT IEHCTBYET Ha paMKy C TOKOM CHIION | = 2 4 mpu momeneHnn ee

B OJIHOPOJIHOE MarHuTHoe mojie ¢ uHaykuuedr B = 0,2 T, ecnu pamka comepxxutr N = 30
2

BHUTKOB IIomaapio S = 10 cu®, a TuiockocTh pamku obpasyer yroi = 60° ¢ TUHUSIMHE OJIsI?

BeIYucuTh MUPKYISAIUI0 BEKTOpA WHAYKIIHMH BJIOJh KOHTYPA, OXBATHIBAIOMIETO TOKH 11=5 A,
1,=7,5 A, Tekyuie B 0OJIHOM HampaBiieHuH, U ToK l3=10 A, Texyuuii B MpOTUBOMOIOKHOM
HaIPaBJICHUH.

3apshKeHHAs] 9acTUIA JIBIDKETCS B MAarHUTHOM TIOJIE MO OKPYXXHOCTH CO CKOpOCThIO U = 1
Mwm/c. WVnpykuus marautHoro nons B = 0,3 7, paauyc okpyxnoctd R = 4 cu. Haiitu
3apsa YacTHIIbL, eciu ee kuHeTuueckas sHeprust W= 12 xaB.

3apspkeHHasl 4acTHIA JIBIKETCS B MarHUTHOM IIOJIE TIO OKPYXHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Uapyknust marautHoro nonss B = 0,3 7, paguyc okpyxHoctd R = 4 cm. Haiitu
3aps]] 4YacTULbl, ecilu ee KuHertuueckas sHeprust W= 12 xaB.

Pazneu 3. Kosie0anus u BosiHbI. BoJITHOBasI oNTHKA.

W neanbHbI rapMOHUYECKUN OCHMIIIATOP. Y paBHEHHE UI€ATBHOTO OCIMIUIATOPA U €T0
pemienre. AMIUINTY1a, yacToTa U ¢aza konedanus. KommuekcHas popma nmpecraBieHus
rapMOHUYECKUX KOJeOaHHH.

BektopHoe oncanue Ci10KeHus1 KoJeOaHui.

[Tpumeps! KoeOaTeNbHBIX JBHKEHUH pa3nuyHON (pU3HMUECKON TPUPOIBI.

DHeprus Kojaeoanmit

CBoboHbIe 3aTyxarolne KojJebaHus OCIHUIATOpa ¢ MOTEPsIMU. BhIHYKIeHHbIE KoleOaHus.
Bomabr. OOpa3oBaHue u pacrpocTpaHeHue BOJH. [IpoonbHbIe U ornepedHbie BOTHBL. DpoHT
BOJIHBI, BOJTHOBAsl IOBEPXHOCTH. /|JIMHA BOJHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIH.
VYpaBHeHus TIIOCKOH U chepudeckoit 6erymux BoiaH. BomHoBoe unco.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH. CKOPOCTh paclpOCTPAHEHUS IEKTPOMArHUTHBIX BOJIH.
W3nydeHne 3eKTpOMarHUTHBIX BOJTH.

OHeprust 3JeKTPOMArHUTHBIX BOJIH. OOBbEMHAs IJIOTHOCTh SHEPTHU AIEKTPOMArHUTHOTO
noss. Bekrop YMoBa — [loitHTHHTA.

DJEeKTpPOMarHUTHAs MPHUPOJIa CBETOBBIX BOJIH. [IpHOIIKEHUS] TeOMETPUUECKOil, BOJIHOBOH U
KBaHTOBOM ONTHKH.
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74. VIatepdepeHnns CBETOBBIX BOJH. Y CIIOBHS ISl HAOMIONEHUS M CIIOCOOBI peann3auu (MeTo
Ounra, Ounpuszma @penens) Onruueckas pa3HOCTb XOJAa. YCIOBUS MaKCUMYMOB U
MUHUMYMOB HHTepdepeHinu. MurepdepeHuns B TOHKUX IUIeHKaxX. [lomocel paBHOMH
TOJILUHBI U TOJOCHl paBHOro HakiioHa. [Ipumenenue uutTepdepenuu. Judpaxuus cpera.
[Mpunnun [toitrenca-®penens. dudppaxuus Openens u @paynrodepa?

75.Meton 30 @penensa. [udpakmus OPpenens Ha KpyrjioM OTBEPCTHHM W JIUCKE.
Hudpakimonnas pemerka. llpumenenne ee B KadecTBe crekrpomerpa. Jlucmepcus u
pazpematomias cuia. [lonsarue o romorpaduu.

76. Ilonsipu3anust CBETOBBIX BOJH. Buawsl momspuzanuu. CreneHs mnoispuzanuu. CrocoObt
nosty4yeHus nossipusanuu ceera. llonsapusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe nydenpenomiienue. [lonspuzanus cBeTa npu JBOMHOM JIy4ePEeTOMICHUN

78. Tonspuzannonnbie npusmsl. [lomsiponasl. 3akon Masnroca.

79. PactipocTpanenue cBera B BemiecTBe. HopmanbHast 1 aHOMalibHAsl JUCTIEpCUs. DIIEKTPOHHAS
TEOPUs AUCTIEPCUH.

80. [Tornomenue cBera B BemecTBe. 3akoH byrepa-Jlambepra-bepa. Oco6eHHOCTH TOTJIOMICHUS
B Pa3peXEHHBIX ra3ax U CIUIOUIHBIX Cpelax.

81. Paccesstnue cBeta BemecTBOM. PaneeBckoe paccestHre. MOJICKYIISIpHOE paccesiHue.

3anaum K pasnenay 3

82. Touka coBepIliaeT rapMOHUYECKHE KoJeOaHus, ypaBHEHUE KOTOPBIX UMEET BUJ X = A sin ot,
riae A=5 cm, ©=2 ¢ *.Haiitn MOMeHT BpeMeHHU (Opkalnii K Hadyaay OTCYeTa), B KOTOPBIN
MOTeHIMaIbHass dHeprus Touku [1=10" 4 JIx, a Bospacraromas cuja F= +5-10" °H.
Omnpenenuth Takke Ga3zy KoJeOaHHid B 3TOT MOMEHT BPEMCHH.

83. Touka coBepiiaeT rapMOHUYECKHE KoleOaHus. B HEKOTOpBI MOMEHT BPEMEHU CMELEHHUE
- 2 11,5
TOYKH X = 5 cM, CKOpOCTh ee v = 20 cM/c u yckopenue a = -80 cm/c °. HaiiTu HUKINYecKyto
4acTOTy U Nepuoj KojeOaHui, ¢pa3zy KojaebaHuil B paccMaTpUBaeMblii MOMEHT BPEMEHH U

aMIUTUTYAY KoJeOaHuil.
84. JIBa rapMOHMYECKHIX KOJeOaHWsI, HAPABIEHHBIX TI0 OAHOM MPSIMOH, IMEIOIINX OHMHAKOBBIC

aMIUINTYZbl U TEPUOABI, CKJIAJBIBAIOTCS B OJHO KojieOaHWe TOM e aMIuTyasl. Haiftu
pa3HOCTh (pa3 CKIIaJAbIBaEMbIX KOJIEOaHUH.

85. OnpenenuTh CKOPOCTb paclpoCTpaHEHHs BOJIH B YNPYrod cpeie, ecild pa3HoCcTh (a3
KoJIebaHuil IByX TOYEK CPeJIbl, OTCTOAMMX Apyr OT apyra Ha 10 cm, pasra 60° u wacrora
KoJnebanuii 25 I'y.

86. JlaHbI XapaKTepUCTUKU ABYX KOJIeOaTeIbHBIX ABIKEHHI MaTepuanbHoii Touku: T1=T2=8 c,
A1=A2=5 cm. Pa3znoctsb (a3 mexay aTumu konebanusmu nu/4. HavanbHast paza oJHOTO U3
HUX paBHa HYJIO0. 3alIUIINTE ypaBHEHUE pe3ynbTUpyolero konedanus. [locrpoiite
BEKTOPHYIO JHarpamMmy CIOKEHHS.

87. JlaHbl XapaKTepUCTUKHU ABYX KoyieOaTenbHbIX ABIKEHUI MaTepuanbHoi Touku: T1=T2=8§ c,
A1=A2=5 cm. Paznocts (a3 mexay aTuMu Kosiebanusmu /4. HauanbHas ¢aza oqHOTrO U3
HUX paBHA HYIO. 3alUIINTE YpaBHEHUE pe3yabTHpyrolero koiedanus. [Toctpoiite
BEKTOPHYIO JHarpamMmy CIOKEHHMSL.

88. HaiiTu cmelieHne oT MOJIOKEHHUs PaBHOBECHS TOUKH, OTCTOSIIEH OT MCTOYHHMKA KOJeOaHMit

Ha pacCTOsIHUM {= Ay 12, nnst momenTa t=T/6. AMruintyna xonebanus A=0.05 m.

89. Ilimockast aIeKTpOMarHuTHAsE BOJTHA PACIIPOCTPAHSETCS B BaKyyMe. AMIUTHTY/Ia
HAMPSHKEHHOCTH 3JICKTPUYIECKOTO 1oJIst BOJIHBI Ery = 50 mB/m. Halitu amrmumuty gy
HaNPSHKEHHOCTH MarHUTHOTO TTOJIS.
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90.B opHOopomHO wu30TpomHOM cpene ¢ &€ = 3 wm g =1 pacmpocTpaHseTrcs IUIOCKas
ANIEKTPOMArHUTHAsI BOJIHA. AMIUINTY/1a HAIPSHKEHHOCTH AJIEKTPUYECKOTO MOl BOJHBL K, =
10 B/m. HaiiTi aMILIUTy 1y HaIIPSHKEHHOCTH MarHUTHOTO TIOJISL M (Da30BYIO CKOPOCTh BOJIHBI

91.B ompite lOHra ©Ha mnyrd ogHOro U3 UWHTEpDEpPUPYIOMMX JIyded IMoMelanach
MEPIEeHIUKYISPHO 3TOMY JIydy TOHKasl CTEKJISIHHASI TJIACTUHKA C [TOKa3aTejaeM TOMJICHHS 1 =
1,5, BciexcTtBue Yero LEHTpaJbHas CBETJAsg I[I0JI0CAa CMeEllajack B IOJIOKEHUE,
MEePBOHAYAIBHO 3aHMMAEMOE IISITOM CBETJION TOJIOCOM (HE cuMTas IEeHTpalbHOH). [[muHa
BOJHBI majatoniero ceera A = 0,5 mxm. Onpenenuts TonmmHy d IIIaCTHHKY.

92.Ha ToncTyr0 CTEKJISHHYIO IUIACTUHKY HAHECEH TOHKUN CIIOM MpO3payHOro BEIIECTBA C
nokasareieMm mpeinomsieHus n = 1.3, [lnacTuHka ocBelleHa napauIeIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOro cBeTa ¢ UIMHON BoiHbI A = 640 wm, majaomuM Ha IUIACTUHKY
HOpMasibHO. Kakyro MUHUMAIbHYIO TOMIIMHY Omin TOJDKEH UMETh CIIOH, YTOOBI OTPaXKCHHBIN
IIy4OK UMEJI HAUMEHBIIYIO IPKOCTbH?

93. [lupuna uHTEpPEepEeHIIMOHHOI oN0CH. Ha MBUIBHYIO TJICHKY C MMOKa3aTeleM MPEIOMICHHUS
n = 1.3, Haxo#sIIyloCs B BO3JyXe, MaJacT HOPMAJIBHO MYYOK Jydeil Oemoro ceera. Ilpu
KaKOW HauMEHbBIIEH TOMIIUHE Uyin MJICHKA OTPAXXEHHBIN CBET ¢ IMHON BoHBI A = 0,55 mrm
OKa)KETCS MAaKCUMAIIbHO YCHUJICHHBIM B pe3yJbTaTe nHTephepeHnmn?

94.Ha numadparmy ¢ KpyribiM oTBepcTHeM guametpoMm d = 4 mm magaeT HOPMalbHO
MapajuieNIbHBIA TTY40K JIydeil MOHOXPOMATHYECKOTO CBeTa ¢ JIMHON BOJMHBI A=0,5mKm.
Touka HaOFOICHHST HAXOUTCS HA OCH OTBEPCTHUs Ha paccTossHuM b = 1 m ot Hero. CKOJIBKO
30H K ®peHens ykiaapiBaeTcss B OTBepcTHH? TeMHOE WM CBETJCEe MSATHO MOJIYYUTCS B
HeHTpe TuPaKIUOHHON KAPTHHBI, €CIIM B MECTE HAOJIIOICHHUI TIOMECTHTD KpaH?

95. Ha nudpaknMOHHYIO PEIIeTKY MaJdacT HOPMAIbHO MOHOXPOMATHUYECKHUH CBET C JUTMHOU
BoHBI A = 410 um. Yron Ag mexay HampaBlIeHUSMU Ha MaKCUMYMBI MIEPBOTO M BTOPOTO
MOpAIKOB paBeH 2°21". OnpenenuTs YUCIO0 # MITPUXOB HA €IMHUILLY JUTMHBI TU(PaKIIHOHHON
PELIEeTKH.

96. Ha mudpaknuonHyro penrerky, coaepxartyto # = 400 mrpuxoB Ha 1 mu, TagaeT HOPMAIBHO

MOHOXPOMAaTHYECKHIA CBET C JUTMHON BOJIHEI A = 0,6 mxm. Haliti obmiee uncio N
Tu(PaKIMOHHBIX MAKCUMYMOB, KOTOpBIE JIaeT dTa pemierka. OnpeneanuTs yroi ¢
nudpakIy, COOTBETCTBYIONTUHN TTOCIIETHEMY MAaKCUMYMY.

97. Kakoii HauMeHbIIIel paspeniaroniei cuioi R nomkHa o0nanate audpakinoHHas pererka,
YTOOBI C €€ MOMOIIBI0 MOKHO OBLIO pa3pelInTh JBE CIEKTPaIbHbIC TMHUU Kalusl C TTHHAMH
BOJH A1 = 578 um u Ay = 580 nm? Kakoe HamMmeHbIee uncio N MTpUXOoB TOJKHA HMETh 3Ta
penieTka, 4To0bl pazperieHrne Obl10 BO3MOKHO B CIIEKTPE BTOPOTO MOpsIKa?

98. Cremnens noJsipu3aIiuy P 9acTUYHO MOJIIPU30BaHHOTO cBeTa coctasiseT 0,75. Onpenenutsb
OTHOIIIEHNE MaKCUMATbHOM MHTEHCUBHOCTH |pax CBETA, IPOITYCKaEMOT'0 aHAJIU3aTOPOM, K
MHUHUMAIBHOHT |niy.

99. Yron a Mexy TUIOCKOCTSIMH TPOITYCKAaHUs TIOJISIpU3aTopoB paBeH 50°. EcTecTBeHHBIN CBET,
MPOXOJs Yepe3 TaKyl CUCTeMy, ociadisiercs B n = § pa3. [IpeneOperas morepeit cBera mpu
OTPaKEHHH, OTIPEACTUTh KO GUIHEHT K MorIoIeHus cBeTa B MOIIpoOnIax.

100. VYron bproctepa &g pu najeHUy CBeTa U3 BO3yXa Ha KPUCTAIT KAMEHHOU COJn
paBeH 57°. OnpenennuTb CKOPOCTh CBETA U B ’TOM KPHUCTAILIE.

101. Koad¢uimenT nornomieHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMAaTHYECKOTO CBETa
oIIpeieeH Ol MHE! BOMHBEL @ = 0,1 ¢ . Onpe/iennTh TONIIMHAY X BELIECTBA, KOTOPasi
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HeoOxoMMa JUTst ociabiieHus cBeta B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa HE
YUUTHIBATb.

Pa3nea 4 .TepmoanHaMuKa U MOJIEKYJISIpHAs (PU3UKA

102. N3oxopuueckuii, 1300apruyuecKuii, N30TEPMHUUECKU, aAMadaTHUECKUI MPOIIECCHI B
uaeanbHbIX Ta3ax. [IpeoOpazoBanue TEIIOTH B MEXaHUYIECKYIO paboTy.

103. BryTpennsis sHeprus tena. BHyTpeHHss SHEPTUs U1eaIbHOTO Ta3a. TemioeMKoCTb.
TenmoeMKoCTh TBEpbIX Teil. 3akoH J[rononra u I1Tu.

104. OOparumble U HeoOpatumble Tporecchl. IlepBoe Havalo TEPMOIUHAMMKH.
TemnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepmoanHaMuuecKoe paBHOBECHE U TeMiepaTypa. HyneBoe Ha4yano TepMOINHAMUKHY.
OMnupuyeckass TemmeparypHas Inkana. KBa3ucTaTMYecKHe TIPOLECCHl. Y PaBHEHHE
COCTOSIHMSI B TEPMOJMHAMUKE.

106. OOpatumbie U HeoOpaTHMbIEe mMpoliecchl. Bropoe Hauano tepmomuHamMuku. Lk
Kapno. Durponus.

107. JaBnenue raza ¢ touku 3peHuss MKT. CBs3p TEMI0EMKOCTH C YHMCIOM CTEHEHEH
CBOOO/IBI MOJIEKYJI ra3a.

108. Makpo- u MukpococtosiHusl. CTaTUCTHYECKHI BEC U BEPOSITHOCTH MaKPOCOCTOSIHHMSL.
®a30B0€ IPOCTPAHCTBO.

109. Pacnipenencane MakcBeiuia MoOJEKyd wHieanbHOro raza. Hawbomee BeposTHas,

CpemHsii W CPSJAHCKBAJAPATUYHAS  CKOPOCTH.  DKCIEPUMEHTAIbHOE  OO0OCHOBaHHUE
pacnpenenenus Maxkcseia.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysa.

111. Yucno CTOJIKHOBEHHM M JJIMHA CBOOOJHOTO TpoOera MOJIEKYd HIeallbHOTO rasa.
OMnupuueckue ypaBHeHus nepenoca: ®uka, @ypre n HproToHa. Penakcamnus K cOCTOSIHHUIO
paBHOBecus. CpeHee YUCIIO CTOJIKHOBEHUI

3anaum k pasngeny 4

112. Onun rpamm renus Obu1 HarpeT Ha 100°C npu noctossHHOM AaBineHuH. OnpenenuTsb
KOJIMYECTBO TEIUIOTHI, TIEpeaHHOe Ta3y, paboTy pacIIMpeHUs W MpUpANICHHE BHYTPEHHEU
SHEpIuu raza.

113. VYriekucnelii ra3 pacmmpsercss Mpu NOCTOSHHOM JaBieHuH. OnpenenuTs padboTy
paclIMpeHus, ecliy ra3y nepeiaHo 4,2-10° J{oic TEMIOTEL

114. I'a3, 3anuMaBmii 06beM 11 2 mox nasrernem 10° I1a 6but M300apUYeCcKu HarpeT OT
20°C 10 100°C. Onpenenuts paGoTy pacIIHpeHHsL.

115. B Gannone emkxocthio 24 1 HaxoauTcst Bogopoa npu Temmepatype 15°C. Tlocie Toro
KaK 4acTh BOJIOPOJIa M3PACXOJI0OBAJH, JaBJICHUE B Oa/UIOHE MOHU3HWIOCH Ha 4-10°TTa. Kakoe
KOJINYECTBO BOAOPO/1a OBUIO U3PACXO/I0BAHO?

116. HaiiTn n3mMeHeHue >HTpONUU NpU M300apHUUEeCKOM paclIMpeHuu 4 2 a3oTa oT 00bEMa
571 10 06BéMma 9 1.

117. Omnpenenuts  TeMmeparypy rasza, €ciId  CpeAHss  KUHETHYeCKas  dSHEpIus
MOCTYIATENLHOTO ABMKEHUS €0 MOJIEKYI 1,6-107™° Jonc.

118. Kakas nons mosnexyn kuciaopoja 001agaeT CKOPOCTAMH, JISKAIIMMUA B UHTEPBAJe OT
910 1o 911 m/cex, ecnu Temneparypa raza 400°K?
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119. B xabune Beprosera Oapomerp mokasbiBaet 675 mm pm.cm. Ha Kakoit BBICOTE JIETUT
BEpPTOJIET, €CIM Ha B3JICTHOM IUIONMIagKe OapoMerp TmokaseBasl 750 mm pm. cm.?
TemnepaTypy Bo3/lyxa cuuTaTh HeM3MeHHOU 1 paBHoi 17°C.

Paspnen 5. KBanToBas puszuka

120. TemoBoe n3iyueHue 1 JroMuHecHeHIus. ClieKTpalIbHbIE XapaKTePUCTUKN
TEII0BOTO u3NyueHus. 3akonbl Kupxroda, Credana-bonbiMana u 3akoH cMmemienust Buna.
AOGCOTIOTHO YEPHOE TEIO.

121. ®dopmyna Penes-/»xuHca n «yiapTpaduoseroBas katactpoda». ['umoresa KBaHTOB.
®opmyna [Inanka. KBanToBOE 00bsICHEHNE 3aKOHOB TETIOBOTO U3JIYUCHHUSI.
KopnyckynsipHo-BOJIHOBOH Ayanu3M CBETA.

122. dotoadp ekt u 3¢ ekt Komnrona. YpaBHenue DitHiuTeitna aus porospdexra.

123. OmneiT bote. Topmo3sHoe uznyuenue. I'unoresa ne bpoitns. OnbiTel J[3BHCCOHA U
Jlxepmepa. Audpaxmust mukpodactull. [Ipuanun Heonpenenennoctu I eitzendepra.

124, BonnoBas ¢yHKIUS, €e CTaTUCTUYECKU CMBICI U YCIIOBHUSA, KOTOPBIM OHA JTOJIKHA
YZIOBJIETBOPSITh.

125. CrauuonapHoe u HecTanmoHapHoe ypaBHeHue Llpeaunrepa.
126. KsanrtoBas yacTuia B OJHOMEPHON OTECHIHATBHOM siMe. O THOMEPHBIi
MOTEHIIUAJIBHBIA TOPOT U Oapbep.
127. CocrossHHEe MUKPOYACTHUIIHI B KBAHTOBOH MexaHUKe. [IoHATHE O BRIPOXKICHUN
SHEPreTUYECKUX YPOBHEM.
128. IIpencraBienue GU3NIESCKUX BEIHUWH oreparopamu. OnepaTropbl KOOPAUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCA, TOTEHIUATbHON U KUHETUYECKON YHEPTHH.
129. Cranuonapuoe ypaBaenue LlIpenunrepa mis atoma Bogopoa. BomHoBsie GyHKITMN U
KBaHTOBbIE yncina. [IpaBuiia or6opa At KBAHTOBBIX MIEPEXO/IOB.
130. CoOcTBEeHHBIN MEXaHMYECKUI 1 MAarHUTHBII MOMEHTHI JIEKTpOHa B aToMe. OmbIT
[lItepHa u I'epnaxa.
131. ChouH-opOHuTATEHOE B3aUMO/IeHCTBUE. TOHKAs CTPYKTypa aTOMHBIX CIICKTPOB.
132. Ctpoenue aToMOB U NepHoOANYECKast CUCTEMA XUMUYECKUX 31eMeHToB JI.1
Menpeneena. [lopsaok 3anoaHeHNs! 3JEKTPOHHBIX 000JI0UEK.
133. BexTopHas MOJelb MHOTO3JIEKTPOHHOTO aTroMa. Turibl cBa3el. XapakTepucTHYecKue
CIIEKTpPHI aTOMOB.

3agauu Kk pasgenay 5

134. HaiiTi yacToTy v cBeTa, BBIPBIBAIOILETO U3 METAJIJIA JIEKTPOHBI, KOTOPHIE MIOJTHOCTHIO
3aJIepKUBAIOTCS PA3HOCTHIO MOTEHIMANOB U =3 B, ecnu poTord ekt HaYMHAeTCs IPH JUTUHE
BOJIHEI cBeTa A = (0,5 MKM.

135. B pesynbrare agpdpexra Komnrona ¢poton ¢ saneprueit ¢ = 1,02 MaB paccesncs Ha
CBOOOJTHOM 3JIEKTpOHE Ha yros € = 150°. OnpenenauTs SHEPTUIO & PacCesTHHOTO (POTOHA U
KMHETUYECKYIO SHEPTHUI0 1 3JIEKTPOHA OTAaun

136. [TpoToH 00agaeT KHHETHIECKOH dHepriel 7, paBHOW YHEPTUU TTOKOS Ej.
OmnpenenuTts, BO CKOJIBKO pa3 U3MEHHUTCS IJIMHA BOJIHBI A 1ie bpoiins npoToHa, eciu ero
KMHETHYeCcKasi DHEpIusl yBEIMUUTCS B h = 3 pasa.

137. .YacTtHua B MOTEHIMAILHOM SIIUKE MUPUHON | HAXOAUTCS B HU3IIEM BO30YKICHHOM
coctostHud. OnpeieuTh BEPOSTHOCTh HAXOXKICHHS YacTHIbI B HHTepBaie oT 0 1o 1/2.

138. Yacruia B MOTEHIMAIBHOM SIIUKE IMUPUHOM | HAXOANUTCSI BO BTOPOM BO30YKJICHHOM
coctostHud. OnpeieuTh BEPOSTHOCTh HAXOXKICHHS YaCTHIbI B MHTepBasie oT |/3,
PaBHOYAAJIEHHOM OT CTEHOK.
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139. JInuHBI BOJIH KOMITOHEHT JKEJITOro Jy0JieTa pe30HaHCHON JIMHUH HATpus,
obycnoBnenHoro nepexoaom 3P-3S, paBubl 589,00 u 589,56 um. Haiitu Benuuuny
paciueruienust 3P-tepma B 3B.

140. Bemucars crieKTpaibHble 0003HaUEHUSI TEPMOB aTOMa BOJIOPOA, ANEKTPOH KOTOPOTO
HAXOJUTCSI B COCTOSIHUH C TJIaBHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CkonbKO M Kakve 3Ha4eHHsI KBAaHTOBOI'O YHCIIa J MOKET UMETh aTOM B COCTOSIHUHU C
KBaHTOBBIMH YHCIIaMH S U L, paBHBIMU COOTBETCTBEHHO 2 1 3 ?

142. OrnpenenuTh OTHOIICHHE JITTHHBI BOJIHBI A1 Jie Bpoiiyist mpoToHa K IJTMHE BOTHBI A
ne bpoins a-uacmuysi, npoueANINX 0OJAMHAKOBYIO YCKOPSIOUIYIO PA3HOCTh MOTEHIINAIOB
U =1IB.

143. OrnpenenuTh OTHOIICHHE JITTMHBI BOJIHBI A1 Jie Bpoiiyist mpoToHa K IJIMHE BOTHBI A
ne bpoins a-uacmuysi, mpoueANIUX OAMHAKOBYIO YCKOPSIOUIYIO PA3HOCTh MOTEHIINAIOB
U =1IB.

144, Cpennee Bpems KU3HHU aTOMa B BO30YKJIEHHOM COCTOSIHUU At ~ 108 ¢. [Tpu
[epexo/iec aToMa B HOPMaJIbHOE COCTOSIHAE MCIyCKaeTcsi POTOH, CpeaHss JTHHA BOIHBI (A)
KoToporo paBHa 400 um. OLEHUTH €CTECTBEHHYIO MIUPUHY AA N3Ty4aeMoil CIEKTPaIbHOM
JIMHWH, €CIIH HE TIPOUCXOANT €€ YITUPEHUS 32 CUET APYTUX MPOIECCOB.

145. MoHosHepreTHUeCKU My4OK 3JIEKTPOHOB, MPOIIEAIINX YCKOPSIOIIYIO Pa3HOCTh
norenuanoB U = 20 kB, BPICBEYHBAET B LIGHTPE dKpaHa JICKTPOHHOIYYEBOU TPYOKH, IITHHA
KoTopoii | = 0,5 m, maTHO paanycom I = 103 cm. [Tonb3ysch COOTHOIIEHUEM
HEOIPEICIIEHHOCTEH, OTPEIENINTh, BO CKOJIBKO Pa3 HEONPEAEICHHOCTh AX KOOpAMHATHI
AJIEKTPOHA HA HKpaHE B HAMIPABJICHUHU, IEPIICHIUKYIIPHOM OCH TPYOKH, MEHBIIIE paaunyca I
TSATHA.

146. Haiitu mocrosiauyto Ilnanka h, eciu u3BecTHO, YTO 3JEKTPOHBI, BHIPHIBACMbIC U3
MeTaJula CBETOM C JJIMHOW BOJHBI A1 = 3,6 MKM, TIOJIHOCTBIO 33JIeP)KUBAIOTCS PA3HOCTHIO
MOTEHIMAIOB U; =06,6 B, a BbIpbIBa€Mble CBETOM C JJIMHOW BOJHBI Ay =0,65 mrm —
Pa3HOCTHIO MOTEHIHANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPBIBAOIIETO U3 METaJLIa JIEKTPOHBI, KOTOPBIE MOJIHOCTHIO
3aJIep’)KUBAIOTCS PA3HOCTHIO MOTEHIMANIOB U =3 B, ecnu (oToadHeKT HaunHaeTcs MpH JUTUHE
BOJIHEI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHOBBI (U3UKHU SIAPA U 3JIEMEHTAPHBIX YACTHII.

148. CtpoeHue aTOMHOTO sijipa. SlaepHbie cuibl. DHEprus cBsizu Aapa. Jledext macchl.

149. PannoakTMBHOCTS.

150. Snepusle peakunn. Peaknuu neyeHns U CHHTE3a.

151. OneMeHTapHble yacTuilel. Kimaccudukammsi snemeHTapHbIXx dactuil. [IpeBpamienue

YacCTHII. 3aKOHBI COXpPAaHCHUS B MUPE DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. Ha3zoBute cumBoIMueckue 0003HaUE€HUS s1/1ep N30TOIOB BOJIOPOIAa M HA30BUTE UX.

153. Ucnonb3yst cootHomenne Z=A/2, KOTOPOE CIIPaBEIJIUBO JJISI MHOTHX JIETKUX SIAEp,
OIPeJIENIUTh CPEIHIO 00BEMHYIO INIOTHOCTD 3apsaa spa.

154. SAnpo Oepums 4'Be 3axBaTHIIO anexkTpoH u3 K-obomouku aroma. Kakoe siiapo
oOpa3oBanoch B pe3yibrare K-3axBara.?

155. [Ba siapa renus ,*He cuinck B 0HO SZIPO, ¥ TIPU DTOM OBLIT BEIOPOIIIEH TIPOTOH.

Vkaxure AAPO KaKOro 3JICMCHTa 06pa30BaJ1001> B PE3YJIbTATC TAKOI'0 MPCBpAIICHUA.
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K 3auery nomyckaroTcs CTYIEHTHI, BBINOJHUBIINAE Bce (HOPMBI TEKyIIero KOHTpois. Ilpu
cladye 3adera, CTYAEHT IOJy4aeT JBa BONpOCa U3 IEpeyHs, NPUBEAEHHOro Bblle. Bpems
IIOATOTOBKU CTYJI€HTAa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

[Ipu cpaue sKk3aMeHa CTYIEHT MOJy4aeT 2 TEOPEeTHUECKUX BOIIpOca M OAHY 3ahauy H3
NEepevHs, MPHUBEICHHOTO BhINIE. BpeMsi MOATOTOBKH CTyAEHTa K YCTHOMY OTBETY Ha BOIPOCHI
3K3aMeHa- 10 45 MuH.

4. MeToauyeckne MaTepuaybl [JI1 ONpedeIeHUs] NMPOLEAYP OUEHMBAHMS 3HAHMWIA,
YMEeHUil, HABbIKOB U (WJIH) ONbITA JeATEJIbHOCTH, XaPAKTEPU3YIOLIMX 3Talbl (POPMUPOBAHUS
KOMIIETEeHIHi.

[TpomMexxyTouHas aTTecTanus Mo AUCUUIUIMHE TPOBOJAUTCA B COOTBETCTBUU C TPEOOBAHUSIMU
CTII

CTO CIIOI' TU(TVY) 016-2014. KC YKB/. Ilopsaok npoBeneHus 3a4€TOB U IK3aMEHOB.
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