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[Tpunoxxenus: 1. @OHJ OLIEHOYHBIX CPEJICTB AJIsl IPOBEACHUS MPOMEKYTOUYHON aTTECTALIUU.



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

B pe3ynbTaTe ocBOeHHs 00pa30BaTeIbHON MPOrPaMMBbI CIICIUATIUTETa
oOy4Jaronuiics 10HKEH OBIAIETh CIEAYIOIIMMU pe3yibTaTaMi 00yUYEeHHUSI 10
JTUCLIUILITUHE

Konst Pesynbrarer ocBoenns OOIL IlepedeHs IIIAHUPYEMBIX PE3YIIBTATOB
KOMIIETCHLIUU (comepskaHue KOMITCTEHIINI) 00y4eHHs IO AUCLUILIMHE
OK-1 \ 3HaTh:
CITOCOOHOCTBIO K a0CTPaKTHOMY *  OCHOBHBIC PU3NUECKHE SIBICHUS
MBILUICHUIO, aHATTN3Y, CHHTE3Y Y OCHOBHBIE 3aKOHBI (PU3HKH;

TPaHUIBI UX IPUMEHUMOCTH,
MIPUMEHEHHUE 3aKOHOB B
BOKHEHIIINX MTPAKTHIECKUAX
MIPUIIOKEHUSX;

*  OCHOBHBIC (PU3UUECKHUEC
BETTMYXHBI U (U3UIECKIE
KOHCTAHTBI, UX OMpeACIICHHE,
CMBICI, CITOCOOBI ¥ €UHUIIBI HX
M3MEpEeHHUS;

*  HA3HAYCHHC U MPHUHIIUITHI
NEUCTBUS BaXKHENIITUX
¢duzndeckux npudopos.;

Ymersn:

*  00BSCHUTH OCHOBHEIE
HaOJIr0/TaeMble TTPUPOIHBIC U
TEXHOTCHHBIC SBIICHUS U
3¢ (HEKTHI ¢ MO3ULIHIA
(dyHIaMEeHTabHBIX (PU3UUECKUX
B3aHMOJICHCTBHI;

*  yKa3aTh, KaKWe 3aKOHbI
OIHCHIBAIOT JIAHHOE SIBJICHUE
nin dhdekr;

*  HCTOJIKOBBIBATH CMBICI
(hM3nUeCKUX BEIHYUH H
TOHSITHH;

*  3aNHCHIBaTh YPaBHEHUS JJIS
(hM3MUYECKUX BETUYMH B
cucreme CH,

Baagers:

HaBbIKAMH ITPUMEHEHHUS OCHOBHBIX

METOJIOB (PU3UKO-MATEMATHYECKOTO

aHaIIM3a JUIS PeIIeHUS




Konabr
KOMIIETEHIINHA

Pesynbrater ocBoenns OOI1L
(comeprkaH¥e KOMIICTCHITHIA)

[lepeueHs mIaHUPYEMBIX PE3YIBTATOB
00y4eHHUs IO AUCLUILIMHE

€CTCCTBCHHOHAYYHBIX 3a1a4.

MK-12

cIOCOOHOCTEIO 00ecIeynBaTh
MOJICTTUPOBAHUE MAIIIWH,
3JIEKTPOIPHUBOJIOB, THIPOIIPUBOJIOB,
CPEIICTB TUIPOITHEBMOABTOMATHKH,
CHUCTEM, Pa3IMYHBIX KOMILUICKCOB,
MIPOIIECCOB, 000PYAOBAHUS U
TEXHUYECKUX OOBEKTOB H
TEXHOJIOTHYECKHX TPOIIECCOB C
HCII0JIb30BaHUEM CTAHIAPTHBIX [TAKETOB
U CPEJICTB aBTOMATU3UPOBAHHOTO
IIPOSKTUPOBAHHUS, ITPOBOJIUTH
9KCIIEPUMEHTHI 110 33JJaHHBIM
METOMKaM ¢ 00paOOTKOM M aHAJTU30M
pe3yJIbTaToOB

3HATH:

YMmerTh:

OCHOBHbIE (DU3MUYCCKHUE SIBICHUS
Y OCHOBHBIC 3aKOHBI (DU3UKH;
TPaHUIBI UX IPUMEHUMOCTH,
[IPHUMEHEHHE 3aKOHOB B
BROKHEHININX MPAKTHUECKUX
MIPHIOKEHUSAX;

OCHOBHBIE (hU3NUECKUE
BCJIMUMHBI U (PU3NUIECCKUEC
KOHCTaHTBI, X ONpE/CIICHHE,
CMBICI, CITOCOOBI ¥ €UHHUIIBI HX
HU3MEpPEHHUSI;

O0OBSICHUTH OCHOBHBIE
HaOIr0/TaeMble TPUPOIHBIC U
TEXHOTCHHBIC SBICHUS U

3¢ (HeKTHI ¢ MO3UITHIA
(dyHIaMEeHTaIbHBIX (PU3NUECKUX
B3aHMOJICHCTBHII;

yKa3aTh, KaKUe 3aKOHBI
OTMCHIBAIOT JAHHOE SIBJICHUE
nin dhdekr;
HCTOJIKOBBIBATH CMBICIT
(bU3MYECKUX BEITMYHH H
THOHSATHUH;

3allUCHIBATh ypaBHEHUS JIs
(bU3MYECKNX BEITMYHH B
cucreme CH,

Baagers:

HaBbIKAMH PUMEHEHUS
OCHOBHBIX METOJIOB (PU3UKO-
MaTeMaTHYECKOTO aHAIM3a JUIs
pEelIeHNs eCTeCTBEHHOHAYYHBIX
3amad.




2. MecTo JUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOii IporpaMmal’.

Jannas quctumimHa (MOIylib) oTHOCUTCS K 6a3oBbiM nuctuiummHaM (b.1.5.07). 3anstus mo
JAHHOM TUCHMIUIMHE MpoBoaATCs Ha |-M kypce (2 cemectp), 2-M Kypce (3 cemecTp).

Odu3nka Cco3/laeT YHHUBEpcalbHYI0 0a3y s H3ydeHHs OoOmenpodecCHOHANBHBIX H
cHenuanbHbIX JgucHumuiiH. OHa [aéT UenbHOe MpelCcTaBiIeHHEe O (PU3MYECKHX 3aKOHax
OKpPY)KAIIIIEro MUpa B MX EJAMHCTBE W B3aUMOCBSI3M, BOOpYKaeT OakalaBpoB HEOOXOJIUMBIMH
3HAHUSAMH JUIS PEIICHUS HAyYHO-TeXHUUECKUX 3a7a4 B TEOPETUUECKUX U MPUKJIIAJIHBIX aCIIEKTaX.

B meronuveckoM IiaHe AUCHMIUIMHA ONMUPACTCS HA 3HAHUS MO (U3HKE, TOTYyYCHHBIC B
LIKOJIE.

3. O0beM TUCUUILIUHBI.

Bcero,
aKaJeMHYeCKHX
. 4acoB
Bun yuebnoit paboTbl
Ounas popma
oOyueHus

OO0mas TpyA0eMKOCTb 1M CHUIITTHHBI 9/ 324

(3aUeTHBIX €AMHULY aKaJIEMHUECKUX YaCOB)

KonrakTHasi padoTa ¢ npenogaBartejieM: 156
3aHATHS JEKIIMOHHOTO TUIIA 54
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 90

CEMHUHApBI, TPAKTUIECKHUE 3aHATHS 36
nabopaTopHbIe PabOTHI 54
KkypcoBoe npoektupoBanue (KP wmum KIT) -
KCP 12
JIpYTHe BUIBI KOHTAKTHON paOOTHI
CamocrosiTesibHasA padoTa 87
dopma TeKylero KOHTpoJIs (KOHTPOJIbHBIE paOOThHI, KOJUTOKBUYMBI) 2 ceMecTp:
KOHTPOJIbHAS
pa0ora,
2 KOJUTOKBHYMa
3 cemecTp:
KOHTpPOJIbHAas
pa0ora,
KOJUIOKBUYM
dopmMa NPOMEKYTOUHOI aTTecTanuM ( 3a4eT, SK3aMeH) 2 ceMecTp: 3a4€rT,
sK3aMeH (45);
3 cemectp
sk3ameH (36)

! MecTo aMCHMINIUMHEL OyIET YYUTHIBATECA IIPH 3anonHeHud Tabmunpl 1 B [lpunoxennu 1 (PoH OLEHOYHBIX CPEICTB)



4. Coepsxkanue QM CHUILTHHBI.

4.1. Pa3znenpl AMCOUIINHBI 1 BUALI 3aHATHH.
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1. | Mexanuka 12 10 18 9 OK-1
[1K-12
2. | DJIeKTPOMAarHeTH3M 10 8 18 16 | OK-1
I1K-12
3. | Kose6anus u BosiHbl. BotHOBasi onTuka 10 8 10 16 | OK-1
[1K-12
4. | ®dusnyeckasi TepMOANHAMHKA 4 16 | OK-1
I1K-12
5. | KBanToBas ¢pusuka 14 10 8 22 | OK-1
I1K-12
6. | OcHoBBI siiepHO¥i PU3NKHU 1 PUBHKH 4 8 OK-1
JIEMEHTAPHbBIX YaCTHI] IK-12




4.2. 3aHATHA JEKIMOHHOI0 THIIA

Ne
pasznena
IUCLUIUINHBI

HaunmeHnoBaHue TeMbI
U KpaTKO€ CO/IEep KaHNUE 3aHATUSA

OOneMm,
aKaJ.
Yachl

MNuanoBanuonnas
dbopma

1

MexaHuKa

Kunemaruka. OcCHOBHEBIE KHHEMATHYECKHUE
XapaKTEPUCTUKU KPUBOJIMHEUHOTO JBIXKEHUS: CKOPOCTh U
yckopenue. HopmaibHOEe M TaHTEHIIMAIBHOE YCKOPEHUE.
Kunematnka  Bpam@arensHOrOo  JBW)KCHUS:  yTIJIOBas
CKOpPOCTb M YIJIOBOE YCKOpPEHHE, UX CBS3b C JMHEHHOU
CKOPOCTBIO M YCKOPEHHEM

Caaiin-
npe3eHTanus

Mexanuka {unamuka. MHepimaibHble CUCTEMbI OTCUETA
U nepBbiit 3akoH Hetotona. Bropoit

3ak0oH HproroHa. Macca, umMnyssc, Cuiia. Y paBHEHUE
JBIKEHUS MaTepualibHOM Toukd. Tpetuii 3akoH HeroToHa
Y 3aKOH COXpaHEHUs UMITYJIbCa. 3aKOH BCEMUPHOTO
TaroteHus. Cuisl conpotusieHus. HaTerpuposanue
YpaBHEHUH ABWXKCHUS, POJIb HAYAJIbHBIX YCIOBHMA. L{eHTp
Macc MEXaHMYECKOI CHCTEMBI, 3aKOH JBMKEHUS LIEHTpa
Macc.

Caaiin-
npe3eHTanus

Mexanuka MoMeHT uMIyabca. MOMEHT UMITyJIbCa
MaTepUaNbHONM TOUKH U MOMEHT MEXAHUYECKOU CUCTEMBIL.
MomeHT cuitbl. 3aKOH COXpaHCHHSI MOMEHTA
MEXaHUYECKOM CHCTEeMBI. J|BI)KEHUE B MOJI€ LIEHTPAIBHBIX
CHIL.

Mexanuka JHeprus. Cuia, padoTta v MOTCHIIMAIbHAS
sHeprus. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIE CUIIBL.
Pabora u kuHeTHYECKas SHEPrUsl. 3aKOH COXPAHEHUS
MOJIHOM MEXaHWYECKOW HEPTUH B MOJI€ MOTEHIIUATIBHBIX
cui. CBs3b MEXY CUIION U MOTEHUUATBHOU SHEPrUeH.
I'paguenT ckansipHOW (QyHKIIHH.

MexaHuka

JuHaMuKa BpalaTeJIbHOT0 ABUKEHHA. Y paBHEHHE
BpALEHUS TBEPIOIO TENA BOKPYT 3aKPEIUIEHHOMN OCH.
Mowmenrt unepuun. @opmyna [lreiinepa. Kunetnueckas
9HEPIHsl BPAIIAOIEroCsi TBEPAOTO Tea.

MexaHnnka

PeasTuBucrckas Mmexanuka. [[prHINT OTHOCHTENBHOCTH
u peoOpazoBanus ["anuies. DkcriepuMeHTaNbHbIC
000CHOBaHUS CIIENNANTBHON TEOPUU OTHOCUTEIBHOCTH
(CTO). lHoctymater CTO. OTHOCHTETHHOCTD
OJHOBPEMEHHOCTH U npeobpazoBanus JlopeHua.
CoxpareHue JUIMHBI U 3aMeJJIEHNE BPEMEHH B
JBWKYIIMXCS] CHCTEMaxX OTcdeTa. PeaTHBUCTCKUI
nMmmynsc. Bzaumocssa3s macceel v sHeprun. CTO u anepHas

Caaiia-
npe3eHTalus




SHEpTeTHKA.

DJIEKTPOMATHETH3IM

3akoH Kynona. HampskeHHOCTB M MOTEHLIMANT
3JIEKTPOCTATHUECKOT0 oI, Teopema o HUPKYIALHH.
Teopema ["aycca B unTeTrpanibHoil popMme U ee mpuMeHEeHUE
JUIS pacueTa IEKTPUUYECKUX MOoJIeH. DIeKTpuIecKoe moe
nunoist. JIumoss Bo BHEIIHEM 3JIEKTPUYECKOM IOJIE.

Caaiia-
npe3eHTanus

DJIeKTPOMATHETH3M

IIpoBoaHUKHU B jIeKTpUUecKkoM moJie. PaBHOoBecue
3apsAA0B B MpoBoaHUKE. OCHOBHAS 33/1a4ya 3JEKTPOCTATUKU
MIPOBOAHUKOB. DKBUIIOTEHIINATIbHBIE [TOBEPXHOCTU U
CWJIOBBIE JIMHUHU DIIEKTPOCTATHYECKOTO IO MEXKITY
MPOBOJTHUKAMU. DJIEKTpOocTaTHUecKas 3amuTa. EMKocTh
MIPOBOHUKOB U KOHJIEHCATOPOB. DHEPIHsl 3apsSKEHHOTO
KOHZEHCaTOopa.

DJIeKTPOMATHETH3M

ocTossHHbBII dekTpUYecKknii TOK.CHjia U INIOTHOCTh
TOKa. YpaBHEHHE HENPEPHIBHOCTH AJIS IFIOTHOCTH TOKA.
3axon OMa B HHTETpaIbHON U Au(epeHITnaTEHO’
¢dopmax. 3akoH Jxoyns-JleHmna. DieKTpoaBHKYIIas cruila
ncroyHuka Toka. [IpaBuna Kupxroda.

J1eKTPOMATHETH3M

MarauroctaTuka. BekTop MarHuTHON MHIYKIIUU. 3aKOH
Awmmepa. Cuna Jlopenma. [[BuxeHue 3apsaoB B
3IEKTPUYECKUX U MArHUTHBIX NOJsAX. 3aKoH buo-Casapa-
Jlamumaca. Teopema o IUPKYIANNH (32KOH ITOTHOTO TOKA).
Teopema I"aycca.

J1eKTPOMATHETH3M

DJIEKTPOMATHUTHAS HHAYKIHUS. Y PABHEHUSI
MakcBesuia. DeHOMEHOJIOTHS AIEKTPOMArHUTHOM
naaykuuu. [Ipasuiio JleHna. YpaBHeHue
ANEKTPOMArHUTHOM HHAYKIHA. CaMOWHTYKITHSL.
WNunyktuBHOCTH coneHona. Pabora mo mepeMeniennto
KOHTYpa ¢ TOKOM B MarHUTHOM TI0JI€. DHEPTHS
MarauTHOro nojist. Cuctema ypaBHeHud MakcBea B
WHTETpaIbHON (hopMe U PU3NIECKHIA CMBICIT BXOJAIINX B
HEE YPaBHEHMI.

Kosaebanus u BoiHbl. BoJiHOBasi onTHKa:
I'apmonuyeckue Ko1e0anus pa3jJIM4HON NPUPOIBI.
Boumnsl. [Ipumeps! konebaTenbHBIX ABIKEHUH pa3IHIHON
¢usnueckoii mpupoasl. KommnexcHas popma
MIPEACTABJICHUS TAPMOHUYECKUX KoyieOaHuii. BekTopHoe
OIMCaHue CJIOXeHus kojebanuii. BonHoBoe nBMXeHUE.
[Tnockas rapmoHnYecKast BOJTHBI. J[TMHA BOHBI, BOTHOBOE
4mcio, (hazoBasi CKOPOCTh. Y paBHEHHE BOJHEI.
OpHoMepHOeE BOIHOBOE ypaBHeHue. [lonspusanus BOJIH.

Chnaiin-
npe3eHTanus

Kosebanus u BoJaHbl. BoiHOBasi onTHKA:
DneKTpoMarHuTHast BOJTHA KaK pEelIeHNe YpaBHEHUH
Makxkcgesuta. CBOMCTBA AJIEKTPOMArHUTHBIX BOJTH.
CKOpOCTB paclpoCTPaHEHUs AIEKTPOMArHUTHBIX BOJIH.




OHeprus deKTPOMarHuTHBIX BoJH. OOBEMHAS TIIOTHOCTD
SHEPIruu 3JIEKTPOMarHuTHOro nojs. Bekrop YmoBa —
[ToltnTHHTa. DNIeKTpOMarHuTHas MPUPOJA CBETOBBIX BOJIH.

KoJse0anusa 1 BoHLI. BoJiHoBasi onTHKA:

HNuTtepdepeHius BoJH. IJICKTPOMAarHATHAS IPUPOIA
CBETOBBIX BOJIH. IHTEp(EpEHITMOHHOE TTOJIE OT JIBYX
TOYeYHBIX HCTOYHHKOB. OnpIT FOHTa. MHTepdepomeTp
Maiikenbcona. MaTepdepeHIms B TOHKAX TUICHKAX.

KoJsebanusi v BoJIHbI. BoJIHOBAs1 ONITHKA:

JAundpaxuus Bosn. [Tpunnun [oitrenca-Openens.
Hudpakuus OpeHenst Ha MPOCTSHITUX MpeTrpagax.
Hudpaxnus Opaynrodepa. Audpakuns Opaynrodepa na
mend. JudpakimoHHast pemeTka Kak ClIeKTpaIbHbBIN
pubop. IloHsATHE O ToMOrpadIIecKOM METO e TIOTYICHHS
W BOCCTAHOBIICHHS U300paKeHUH.

KoJse0anusa 1 BoaHLI. BoJiHoBasi onTHKA:

Honsipuzauus BoJH. Ilornomenue, nucnepcus,
paccesiHue cBeta. PopMa U CTENEHb MOJIAPU3ALUT
MOHOXPOMAaTUYCCKUX BOJIH. Onthyeckas AHU30TPOITHA.
[Bynyuenpenomiienue. OTpakeHHUE U IPETOMIICHUE CBETA
Ha rpaHulle pa3jiella IByX AUIEKTPUKOB. DEeHOMEHOI0IUs
HOMJIOIEHMS U Jucniepcuu cBeta. PaccesHue ceeta

Duznyeckas TepMOAHMHAMUKA. TepMOIHMHAMHYECKOE
paBHOBecue U Temneparypa. Hynesoe Hauano

TePMOJUHAMUKH. DMITMpUYECcKas TeMIlepaTypHas IIKaja.
KBazucraruueckue npouecchl. Y paBHEHHE COCTOSHUS B
TepMonuHaMuke. OOpaTUMble U HEOOPATHUMBbIE IPOLIECCHI.
[lepBoe Hauaao TepMOANHAMUKH. TEMIOEMKOCTb.
VYpaBuenue Maiiepa. 3oxopuueckuii, n300apuuecKuid,
N30TEPMUYECKHHN, aI1adaTHYeCKUi MPOLECChl B
neanbHbIX ra3ax. [I[peobpasoBaHue TEMIOTH B
MexaHuueckyto padoty. Lukn KapHo u ero kospdunuent
MIOJIE3HOTO IEUCTBHSI. DHTPOMHUSL.

Du3nyeckas TepMoIUHAMUKA. /|aBieHne Ta3a ¢ TOYKU
3peruss MKT. CBsi3b TEITIOEMKOCTH C YUCIIOM CTEIICHEH
cB00OIBI MOJIEKYI ra3a. Pacripenenenne MakcBenna
MOJIEKYJI UACAIBHOrO ra3a. JKCIEpUMEHTaIbHOE
o0ocHOBaHue pacnpezaeacHus MakcBesuia. Pacnipenenenue
Bonbimana u 6apomerpudeckas popmyna. SpneHus
neperoca. uddysus, TemmonpoBogHOCTh, BHYTPEHHEE
TpEHHUE.

KeanroBas ¢usuka. Keanrossblie cBoiicTBa
3JIEKTPOMATHUTHOTI'0 M3JIy4eHHs. TeIuioBoe n3ryuyeHue u

moMuHecTieHnrs. CrekTpaabHble XapaKTePUCTHKU
TeIJI0BOTo u3nydeHus. 3akoHsl Kupxroga, Credana-
Bonbimana u 3akoH cMernieHus: BuHa. AGCOIIOTHO YepHOE
teno. @opmyna Penes-JlxunHca n «ynbpTpaduonaeToBas
karactpoda». ['unoresa kBantoB. @opmyna Ilnanka.
KBanToBOE 00BsICHEHHE 3aKOHOB TEIUIOBOTO H3JIyYECHHSI.

Chnaiin-
Nnpe3eHTanus
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KBanToBas ¢m3uka. KBaHToBbIE CBOlicTBA

3JIEKTPOMATHUTHOI0 u3ay4denus. KopryckynspHo-
BOJIHOBOM Ayanm3M cBeta. Dotoaddext u ahdext
KomnTona. Ypasuenue Diinmretina s Goro3ddekra.
OmneiT bote. laBnenue ceera. GOTOHBI.

KBanToBasi pu3znka. JjaeMeHTbl KBAHTOBOI MeXaHUKH .
KopmyckynspHO-BOJHOBOH Jyaliu3M MUKPOUYACTHIL U €TO
SKCIIEPUMEHTAIBHOE TTOATBEP K ICHIE; TPHHIIATL
HEOTIPEIECTICHHOCTH;, BOTHOBAS (PyHKIHSA, €€ Pr3ndecKuit
CMBICH; CTaHAAPTHBIC YCIIOBUS; YCIOBUE HOPMHUPOBKHU.

KBanToBasi pu3znka. JjaeMeHTbl KBAHTOBOI MeXaHUKHU
VYpasHeHue llIpeaunrepa, 0AHOMEpPHbIE KBAHTOBO-
MEXaHUYECKHUE 3aJa4H.

KpanroBasi ¢pu3zuka. JjieMeHTbl KBAHTOBOIl MEXaHUKH.
[IpencraBnenue GrU3NIECKUX BEIUUUH OMIEPATOPAMHU.
CooOctBenHble cocTossuusa. KBanToBaHMe MOMEHTA

nMIitynbca. KBaHTOBBINA poTaTop.

KBanroBasi puszuka. 3jaeMeHThI CIIEKTPOCKOIUM.
KBantoBo-MexaHn4yeckoe onucaHue aToMoB. ATOM

BoJOpoaa. BelpoxkaeHusle coctossHus. Pacnpenenenue
IDIOTHOCTH BEPOSITHOCTH. YPOBHU U CIIEKTPHI IEITOYHBIX
MeTauioB. CriuH anekTpoHa. CuH-0pOUTaIbHOE
B3auMO/ICHCTBHE. MeXaHNYeCKUH M MarHUTHBIA MOMEHT
MHOT'O3JICKTPOHHOTO aTOMa.

KBanToBas ¢pusuka. jieMeHTHI CIEKTPOCKONMH.
CtpoeHure aTOMOB U IEpHOANYECKAsk CHCTEMa XHUMHUYECKUX
anemenToB [I.M.MeHnzeneeBa. onTrieckue KBAaHTOBBIE
reHepaToOpHl

Chnaiin-
npe3eHTanus

Snepnas ¢pusuka:

CocraB aTOMHOro sipa. XapaKTEePUCTUKU spa: 3apsil,
Macca, OHEprud CBA3UM HYKJIOHOB. BI/II[I)I U 3aKOHBbI
pPaanoOaKTUBHOI'O H3JIYyUYCHHA. ﬂ):[epHBIe pCaKkuru.
EctecTBeHHasT W HCKYCCTBCHHAs  PaJUOAKTHBHOCTb.
dyHIaMeHTATBHBIC B3aUMOJICHCTBUSL U OCHOBHBIC KJIACCHI
DJICMCHTAaPHBIX HYacCTull. LL‘EICTI/IHI)I 158 AHTHUYaCTHULbI.
Jlentoust W agponbl.  Kpapku.  Dnektpociaboe
B3aUMO/ICHCTBHE.
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4.3. 3aHsATHS CEMHMHAPCKOI0 THIIA.

4.3.1.

CeMuHapBI, NIPAKTHYECKHE 3AHATHS.

Ne OO0neMm,
HaumenoBanue Temsl WHuHoBanmoHHas
paszena aKkaj.
U KpaTKoe CoJiepKaHue 3aHATUS tdhopma
JTUCLUTITAHBI qachl
1 2 -
Mexannka. Kunematuka. OCHOBHbIE KHHEMaTHUECKHE
XapaKTePUCTUKU KPUBOJIMHEHHOTO IBIDKEHUS: CKOPOCTh U
yckopeHnue. HopmanbHOe 1 TaHT€HIIMAIbHOE YCKOPEHHUE.
Kunematuka BpamaTeabsHOTO ABMKEHUS.
1 Mexannka. /Iunamuka. 3akonsl HeroToHA. 3aKOH COXpaHEHHS 2
nMmnynsca. LleHTp Macc MeXaHW4YecKOW CHCTEMBI, 3aKOH
JBIDKEHHS LICHTPa Macc.
1 Mexanuka. JIlnuHaMuKa BpalIaTeJbHOr0 ABU:KeHUs. MOMEHT 2
MHEpUMHU. YPAaBHEHHME BpalCHUS TBEPAOrO Tela BOKPYD
3aKkperyieHHoll ocu. Kunermdeckass >SHeEprusi Bpallarolerocs
TBEPAOTO TENA.
1 Mexanuka. Jueprus. Cuna, pabota ¥ IOTCHIUAbHAS SHEPTHAL. 2
KoncepBatuBHBlE ¥ HEKOHcepBaTHUBHble cuibl. Pabota u
KMHETHYECKass  SHeprus.  3aKOH  COXpPAaHEHUsA  IOJHOM
MEXaHHUEeCKOM OHEPruu B MOJIC MOTCHIHUAJIIBHBIX CHUJI.
1 2
Mexanunka. KonTpoJsbHas padora
2 DJIeKTPOMATHETH3M. 2 -
Onekxtpuyeckoe mone. [lpurmmn cynepmosuruu. Pacuer
HaNpsHKEHHOCTH SJIEKTPOCTATHYECKHX TOJIEH.
2 DyekTpoMarneTu3M. Pabora cuit 3JIeKTpOCTaTUUECKOTO OIS, 2 -
[Torenuman nosnsi. Beruncinenue noTeHIMATIOB 3JEKTPHUECKUX
niosiei. CBsI3b HAMPSHKEHHOCTH U MTOTEHITHAA.
2 JuaexrpomarnetusM. 3akoH buo - Caapa - Jlamnaca. [Ipunuu 2
cynepno3uiuu._JIeiicTBe MarHUTHOTO TMOJs Ha MPOBOAHUKHU
TOKOM M ABIMKYyIuecs 3apsiasl. Cuna Ammnepa. Crna Jlopenua.
2 DJIEKTPOMATHETH3M. 2 WHTepakTHBHOE
SIBneHne 3NeKTPOMarHuTHOW MHAYKIWH. 3akoH Papajest. 3aHATHE
«Konkypc-
COpPEBHOBAHHE)
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Ne O0nemM,
HaumenoBanue Temsl WHuHoBanmonHas
paszena aKkaj.
U KpaTKoe CoJiepKaHue 3aHATUS dhopma
JTUCLUTITAHBI qachl

3 . 2
Kone6anus u Bo1Hbl. BosiHoBasi onTuka. MneanbHerii
rapMOHHYECKUH ocumiuisiTop. Croxkenne KojaeOaHuil. Y paBHEeHHE
1 XapaKTEPUCTUKH BOJIH. DIEKTPOMAarHUTHBIE BOJIHbI

3 Konebanus u Boinbl. BosnoBasi onTuka. 2
Wntepdepennus caera.

3 Konebanus u Boinbl. BosinoBasi onTuka. 2
Hudpakuus cera. udpakunonnas pemerka. [lonsprzanus
CBETA.

3 Konebanus u Bonbl. BosnoBasi onTuka. 2
KonTponbHas pabora

5 KBanToBas ontuka. TernnoBoe u3inyueHue. XapakTepUCTHKH. 2
OcHoBHbIe 3ak0HBL. @opmyna [1lnanka

5 KsanrtoBas ontuka. ®orosddexr. Ipdext Komnrona. 2
TopMo3HOE PEHTTEHOBCKOE H3ITyUeHHE

5 OCHOBBI KBAHTOBOW MEXaHUKH. 2
Bonus! ne bpoiins. CooTHomEeHHE HEOTPeAeTEHHOCTEH.

5 OCHOBBI KBAHTOBOW MEXaHUKH. 2
OIIHOMepHBIe KBAHTOBOMEXaHHUYCCKHE 3a/Ja4HU. HpﬁMOerHBHaH
TIOTEHITHATBHAS sIMa, CTYIICHB, Oaphep.

5 OCHOBBI KBAHTOBOW MEXaHWKH. 2

MexaHn4ecKuii 1 MarHUTHBIM MOMEHT MHOT'O3JIEKTPOHHOTO
aToMa.3acTpolika 3JIEKTPOHHBIX 000JI0YCK.
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4.3.2. JIabopaTopHbIe 3aHATHS.

Ne

paszaena
JTUCITUTUTAHBI

HanmeHnoBaHue TeMBbI

1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0beM,

aKani.
YJacChbl

IIpumeyanue

1

Mexanuka. Jlexyus: «OCHOBHBIE CBEACHHSI 00 00paboTKe
M3MEPEeHUIA B (DU3MUYCCKOM MTPAKTHKYME)

Mexanuka. BeinonHeHue 1abopaTopHoil paboTh 10
BBIYHCIICHHUIO TOTPEUTHOCTEH

Mexanuka. BeimonmneHne 4x 1abopaTopHBIX paboT o
MEXaHHKE

12

Mexanuka. Komnoksuym

DJIeKTPOMArHETHU3M.

Brmonnenne 5 nabopaTopHBIX paboT 1Mo
QJICKTPOMArH€TUusmy

18

Konebanus u Bonasl. BostHOBas onTHka.

Brmonnenne Tpéx mabopaTopHBIX paboOT MO BOIHOBON
OIITHKE

Konebanus u Bonasl. BostHOBas onTHka.

KomnnokBuyM 1Mo BOJTHOBOM OINTHKE

KganTtoBas ontuka. Beimonnenue 2-x 1abopaTopHBIX padoT
10 KBaHTOBOW ONTHKE M CIIEKTPOCKOITUH

4.4, CaMoCcTOATEILHAS PA00TA 00VYAIOIIMXCH

Ne
pasnena
JTUCLIUTUINHBI

Hepequb BOIIPOCOB JIA
CaMOCTOATCIIBHOI'O U3YYCHUA

OO0newMm,
aKaJ.
Yackl

®dopMa KOHTPOJIA

1

Mexanuka
JIBrKeHue Tel ¢ NEpeMEHHON Maccoil.
JIBI>KEHME B 10JIE LEHTPAIBHBIX CHIL
3akonsl Kemtepa.
CronkHoBenus ren.  Heynpyroe n
a0COJIIOTHO YIIPYro€ CTOJIKHOBEHHUE.
VYnpyrue HanpspkeHus U ieopMaiiu B
TBepaoM Tene. 3akoH ['yka. Moayns FOHra.
Koaddumment [lyaccona. Dueprus ynpyrux

nedopMalyii TBepIoTo Teja.

9

MpoBEpKa
WHUBUTY alTbHBIX
3aIaHUI

3JICKTDOMaFH€TH3MI

IIpOBEpKa
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16 MHIUBHUYaTbHBIX
I'paHnnuHBIEe yCIOBHS 17151 BEKTOPOB 3aJlaHuN
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO OIS U
ANEKTPUIECKOTO CMETICHHSL.
[IpaBuna Kupxroda.
JIBmkeHne 3apsoKeHHBIX YaCcTHIL B
ANEKTPUIECKUX M MarHUTHBIX TOJISX.
AddexT Xonna u ero npuMeHeHHE.
JmamarseTuky, mapaMarHeTUKy U
¢deppomarHeTuku. [ paHUYHBIE YCIOBUS HA
MTOBEPXHOCTH pa3fiesia IByX MarHeTHKOB.
®dusnueckas repMoarHaMuKa. Annabaruueckuii | 16 MIPOBEPKa
npouecc. [IpeobpasoBanue TEIIOTHI B WHVBUTYTbHBIX
MexaHuueckyto padoty. Llukn KapHo u ero 3aJlaHui-
KO3 (HUITUECHT TTOJIE3HOTO NEHCTBHSL. DHTPOITHS.
OO6paTtumble 1 He0OpaTUMBIE TTPOIECCHI. 3aKOH
BO3pacTaHus YHTPOIIUH.
16 MpOBEpKa
BonnoBas onTtuka JndpakunoHHas pemeTka WHIWBHUTYaTEHBIX
KaK CIIeKTPaNbHEIN mpubop. YacTraHo- 3alaHUN
HOJISIPA30BaHHbIN cBeT. HopManbHas u
aHOMaJIbHasl JUCIIEPCHUH, PacCesHue,
TIOTJIOIICHNE CBETA, MOJISIPU3AIHs CBETa
22
KganToBas gusuka.OaHOMEPHBIH IIPOBEpKa
MOTEHIUAIBHBIHN MOpor U Oapbep. [IpuHIHn HHIWBULYAJIBHBIX
[Naymu. 3acTpoiika 3JeKTPOHHBIX 000JI0YeK. 3alaHUN
CrieKTpBI MOJIEKYIT
8 IIpoBepKa
dusmKa sApa ¥ AIEMEHTAPHBIX YaCTHI] WHIWBHUTYaTbHBIX
3a/1aHUN
CnuH 1 MarHUTHBIA MOMEHT siipa. CBolCTBa U
OOMEHHBIN XapakTep SACPHBIX CHIL.
EcTecTBeHHas U HCKyCCTBEHHAS
PaAroOaKTUBHOCTh. MICTOYHHKH palnOaKTHBHBIX
M3ITydeHnid. Paqnon30TonHbIN aHan3. 3aKOHBI
COXPaHEHUS B SICPHBIX PEAKIIHIX.

4.4.1. TeMbI KOHTPOJIBbHBIX PadoT

e Mexanuka
e Konebanus v BOJIHBL. BotHOBas onTuka.
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5. IlepedyeHb y4eOHO-METOAMYECKOr0 oOOeclme4YeHUs JI CaMOCTOSTEeIbHON PadoThl
o0yyaromuxcs Mo JUCHUIIHHE.

Meronuueckue yKkazaHus sl 00y4aloIUXCcs 0 OPraHU3aluy CaMOCTOATEILHON pabOoThI 110
TUCIHUIUIAHE, BKJIIOYAs MEPEUeHb TEM CaMOCTOSITEIEHON padoThl, (hOPMBI TEKYIIETO KOHTPOJS IO
JIMCUUIUIMHE U TPeOOBaHHMsS K WX BBIIOJIHEHHIO Pa3MEIICHBI B DJICKTPOHHOH HH(POPMAIHOHHO-
obpazosatensHol cpeae CIIGI TU(TY) Ha caiite Menus: http://media.technolog.edu.ru

6. @OH/1 OLIEHOYHBIX CPECTB /ISl IPOBeIeHNsI POMEKYTOYHON aTTecTAlluN

CBOEBpEMEHHOE BBINIOJHEHUE 00YYarOIIMMCS. MEPONIPUATUI TEKYLIETO KOHTPOJIS MTO3BOJISIET
IIPEBBICUTH (IOCTUTHYTB) IIOPOrOBBIN YPOBEHb («yIIOBIETBOPUTEIILHOY) OCBOEHHUS
IIPEAYCMOTPEHHBIX AIEMEHTOB KOMIIETCHIUH.

Pe3ynpTaThl AUCHUIUIMHBI CUMTAKOTCA JOCTUTHYTBIMH, €CIM JUIsl BCEX SJIEMEHTOB
KOMIIETEHIIUM MpPEBBILIEH (JOCTUTHYT) IOPOTOBBIM YPOBEHb OCBOEHHS KOMIIETEHLIMHM Ha JaHHOM
JTare.

[TpomexyTouHas aTTecTanus Mo AUCHUILTHHE TPOBOIUTCS B (hOpME 3aueTa U HK3aMeHa.

K cnaue 3aueTa nomycKarOTCs CTYI€HTHI, BBITOJIHUBIINE Bce (DOPMBI TEKYIIIETO KOHTPOJIS.

3aueT NnpeaycMaTpuBalOT BHIOOPOUYHYIO IPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX 3JIEMEHTOB
KOMITETCHIMI U KOMILUIEKTYIOTCS BOIPOCaMH (3aaHUsIMHU) IBYX BHIIOB: TEOPETUICCKUIN BOIPOC (Jist
MPOBEPKH 3HAHUIT) M KOMIUIEKCHAsI 3a/1a4a (JIU1sl IPOBEPKU YMEHUI U HaBBIKOB).

IIpu cpave 3ayera CTyIEHT MOJIY4aeT JiBa BOIPOCA U3 MEPEUYHS BOIIPOCOB I 3a4eTa, BpeMs
[IOAITOTOBKU CTYJI€HTa K YCTHOMY OTBETY - 710 30 MUH.

IIpy cnade sK3ameHa CTYIAEHT MOJIy4aeT JBAa TEOPETHUUYECKUX BONPOCA U 3aJauyy U3 MEPEUHS
BOIIPOCOB JUIsl 3K3aME€HAa, BpeMs IOJITOTOBKU CTYJE€HTa K YCTHOMY OTBETY - 10 45 MUH.

IIpumepbl BApMAHTOB BONIPOCOB Ha 3a4eTe:

Bapuant Ne 1

1. 3anumure OCHOBHOE YpaBHCHUC ANUHAMHKHU BpPAIATCIBHOI'O ABWIKCHUA TBEPAOro TCa. Hanmmmre
YpaBHCHUC MOMCHTOB.

2. beckoHe4Has IJIOCKOCTh HECET 3apsill, PABHOMEPHO PACIPEAEICHHBINH C TOBEPXHOCTHON IIOTHOCTHIO
1 MxKn/m?. Ha HEKOTOPOM pacCTOSIHUM OT TUIOCKOCTH MApaUIENBHO €l PACTIONOKEH KPYT PaanyCcoM
10 cm. Berancanth MOTOK BEKTOpa HAMPSKEHHOCTH AJIEKTPHUUECKOTO MO Yepe3 ITOT KPYT.

IIpumep BapuanTa OnJeTa Ha IK3aMeHe:

Bapuant Ne 1

1. Cps3b MeXIy CHIION U OTEHIMAIBHOM SHeprueil. ' paguenT ckamsipHoi GyHKIUH.

3axon buo — CaBapa — Jlannaca u ero npuMeHeHue K pacu€Ty MarHUTHOTO TTOJIS
HPSIMOJIMHEMHOIO ITPOBOJIHUKA C TOKOM.

3. beckoHeuyHas MIIOCKOCTH HECET 3apsijl, PABHOMEPHO PacIIpeAeIeHHbIH C TOBEPXHOCTHOM
wioTHOCTEIO 1 MKKI1/M% Ha HEKOTOPOM PacCTOSIHUM OT TIOCKOCTH MapalIENIbHO €M PacIIONOKeEH
Kpyr paguycoM 10 cM. BerancnuTs NOTOK BEKTOPA HANPSKEHHOCTH IEKTPUUECKOT0 OIS Yepes3
3TOT KPYT.
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7. IlepeyeHb OCHOBHOI W /IONOJHHUTEJbHOI y4eOHOH JHMTepaTypbl, HeOOXOAMMOM 1JIsl

OCBOCHHUSA NUCIHHUIIINHBI

a)  OCHOBHAsl JIUTepaTypa:

1.

CagenbeB,11.B. Kypc o6mieit ¢pusuku : B 4-x kH. : yaeOHoe nocobue / 1. B. Capenbes. - 5-
e m31., ucnp. . - CII6. ; M. ; Kpacaonap : Jlans, 2011. - (V4eOHUKY AJIs BY30B.
CrenunanpHas muteparypa) (Kinaccudeckast yaeOHas iureparypa mo Gpusuke).

T. 1 : Mexanuxka. - 2011. - 336 c.
Cagenbes,l.B. Kypc obmielt ¢pusuku : B 4-x kH. : yuebnoe nmocodue / 1. B. CaBenbes. - 5-
e m31., ucnp. . - CII6. ; M. ; Kpacaonap : Jlans, 2011. - (VaeOHUKY AJIs BY30B.
CrneuunanbHas nutepatypa) (Knaccuueckas yueOHas tureparypa no Gpusuke).

T. 2 : DnektpuyectBo u maruetusM. - 2011. - 342 c.
3.

Cagenbes,M.B. Kypc o6mieit ¢pusuku : B 4-x kH. : yuebHoe nocodue / 1. B. Casenbes. - 5-
e u3f., ucnp. . - CII6. ; M. ; Kpacuogap : Jlanp, 2011. - (YueOHUKY AJIs BY30B.
CneunanbHas nurepatypa) (Kinaccuueckast yueOHas muteparypa no Qpusmke).

T. 3 : MonexymsipHas ¢pu3uka u TepmonnHamuka. - 2011, -208 c.
Casenbes,l.B. Kypc ob6meit ¢pusmku : B 4-x kH. : yaueOHoe nocobue / U. B. Capenbes. - 5-
e m31., ucnp. . - CII6. ; M. ; Kpacaonap : Jlans, 2011. - (V4eOHUKY AJIs BY30B.
Crneuunanbnas nutepatypa) (Knaccuueckast yueOnas mureparypa mno Gpusuke).

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

b) nonosHuTENLHAS JIUTEpPATYypA:
S.

Cagenbes, .B. COopHHK BONPOCOB | 3a/a4 1o oOmiel ¢pusnke : yaedHoe mocobue ams
By30B 10 HampasieHusM 510000 "EcrectBenHble Hayku u Matemaruka', 540000
"ITenarornueckue Hayku", 550000 "Texnuueckue Hayku" / U. B. CaBenbeB. - 6-¢ u3n.,
crep. - CIIO. ; M. ; Kpacnonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc o6mieit ¢puzuku : ydeOHOe mocoOue ajis By30B MO TEXHUUYECKUM
HaIpaBJIEHUsIM MOATOTOBKH U crienuanbHocTaM/ M.I'. Banumes, A.A. Tlos3Hep. - 2-e u3n.,
ctep. - CII6.; M.; Kpacnonap: Jlanb, 2010. - 573 c.- (YueOHuKHU ans By30B. CrernuanbHas
JIUTEpPaTypa)

boupapes b.B., Kypc obmelt ¢pusuku : yueOHuk nms 6akanaBpoB : ydyeOHoe mocobue s
BBICIIMX TEXHUYECKHX yueOHbIX 3aBeneHuil : B 3 1. / b. B. bongapes, H. I1. Kanamuukos,
I'. T. Coupun. - 2-e u3a. - M. : FOpaiit, 2013. - (bakanasp. Yrinyonenssiit kype). Ku. 1:
Mexanuka. - 2013. -353 c.

Boupapes b.B., Kypc o6melt ¢pusuku : yaeOHuk nms 6akanaBpoB : ydyeOHoe mocobue s
BBICIINX TEXHUYECKHX y4eOHbIX 3aBeneHuil : B 3 1. / b. B. bongapes, H. I1. Kanamnukos,
I'. I'. CoupuH. - 2-e uzn. - M. : FOpaiit, 2013. - (bakanaBp. YrinyOnenusiii kypc). Ku. 2 :
OnexrpomaraetusM. Onruka. Kanrosas gusuka. -2013. - 441 c.)

Boupapes b.B., Kypc ob6meli ¢pusuku : yaeOHuK nms 6akanaBpoB : ydyeOHOe mocobue s
BBICIINX TEXHUYECKHX yueOHbIX 3aBeneHuil : B 3 1. / b. B. bonnapes, H. I1. Kanamuukos,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

I'. I'. Coupun. - 2-¢ u3a. - M. : Opaiit, 2013. - (bakamaBp. Yrimyonennsiii kypc). Ku. 3 :
Tepmonunamuka. Ctatuctuueckas ¢usnka.-2013. -441c.)

Bunraiikun, b.E. ®u3uka tBepaoro Tena : yueOHoe mocobue I By30B M0 TEXHHYESCKUM
HarpaBJieHUsM MoArotoBku u crien./ b. E. Bunraiikun. - 2-e u3z., crep. - M.: U3a-Bo
MI'TY um. H.D. Baymana, 2008. - 359 c. - (du3uka B TEXHUYECKOM YHUBEPCHUTETE).

byxwman, H.C. Ynpaxuenus o ¢pusuke : yaeonoe nocooue/ H.C. byxman. - 2-¢ usa., ucnp.
u non. - CII6.; M.; Kpacuonap: Jlanb, 2008. - 96 c. - (YueOHuku 151 By30B. CrieruaibHas
JuTepaTypa)

I'uneB, A.A. IlpakTukyMm 1o pemieHui0 (pU3NYECKUX 3a7a4 B TEXHUYECKOM By3€ yueOHOE
nocobue/ A.A. I'mnes. - CII6.; M.; Kpacuomap: Jlanb, 2008. - 143 c. - (YueOHuKH aJis
By30B. CrnieruasibHas JuTepaTypa)

Maptuncon, JI.LK. KBanroBas ¢usuka: ydeOHOE Mmocobwe s BY30B IO TEXHHUYECKHM
Harnpasienusm u cnein./ JL.K. Maptuncon, E.B. CmupHoB. - 3-¢ u3a. - M.: Uza-so MI'TY
uM. H.D.baymana, 2009. - 527 c. - (OPu3uka B TEXHUUYECKOM YHUBEPCHUTETE)

CrapoBukoB, M.I. BBenenue B 3KcriepuMeHTaNbHYIO QU3UKY : yuyebHoe mocodue/ M.U.
CrapoBukos. - CII6.; M.; Kpacuomap: Jlaus, 2008. - 235 c. - (YueOHUKU Al BY3O0B.
CrnenuanbHas auTeparypa).

Oupranr, E.B. PykoBoACTBO K pelleHHIO 3ajady Mo Kypcy oOmed ¢usuku : ydyebHoe
nocobue Juis BY30B II0 TEXHMYECKUM UM TEXHOJIOTMYECKUM HAINPaBICHUSIM U
cnermanbHocTsIM/ E.B. @upranr. - 3-e¢ usn., crep.. - CII6.; M.; Kpacnonap: Jlans, 2009. -
348 c. - (YueOnuku 11 By30B. CrieliuaibHas TUTEpaTypa).

W3yuenune BpaiieHHs IDIOCKOCTH TOJSpU3allMK CBeTa : METOAMYECKUue YKazaHUs K
naboparopuoii pabore Ne 57 / C.B. Xorynuosa, B.B. bnarosemenckuii, b.b. boioTos,
B.H. Cxo6enes ; CIIOGI' TU(TY). Kad. o6m1. ¢uzuxu. — CII6. : [6.1.], 2015. — 22 ¢.(3b)

ITpoBepka 3akoHa Mamtoca @ Mertoauueckue ykasaHus K jJabopaTopHoil pabote Ne 56 /
C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Cxo6enes ; CIIGI TU(TYVY).
Kad. o6mr. ¢pusuxu. — CII6. : [6.1.], 2015. — 18 c. (Ob)

bnarosemenckuit, B.B. MccrnenoBanue cniekTpoB IMOIVIOLIEHUSI PACTBOPOB OPraHUYECKUX
MOJIEKYJI: MeToauyueckue yka3zaHus K JabopatopHod pabore Ne 90 / B.B.
bnarosemenckuii, A.B. bensikos, C.B.Xorynnosa; CIIGI' TU(TY). Kad. oOu1. ¢puszuxu. —
CIIb. : [6.1.], 2015. — 16 c. (Ob)

AsepmnHa, ['.I'. M3yueHne nucnepcuu cBeTa B BeHIECTBE | METOIMYECKHE YKAa3aHHS K
nabopatopuort pabore Ne 68 /I'I. Amepmmna, A.B. bemskos, O.II. Hlyctposa ;
CIIOI' TU(TY). Kad. oOu1. pusuku. — CIIO. : [6.1.], 2014. — 18 c. (Ob)

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

TTOMOIIIbIO MAarHeTPOHa : METOIMYECKHE YKa3zaHus K jaboparopHoit padote Ne 33 / B. T'.
HNarmmeuenxko, JI. H. Kaypoga ; CIIOI TU(TY). Kad. o6m. ¢pusukwu. - CII6. : [6. 1.],2014. -
21 c. (Ob)

BbosioTos, b.b. SIBneHus 35eKTpOMaraiuTHOM MHIYKIIMU U CAMOUHAYKIUHA : METOIMYECKUE

yKa3zaHus K 1aboparopHoit pabore Ne 39 / b. b. bonotos, A. B. bemnsikxos, O. I1. Illyctposa ;
CIIGI' TU(TY). Kad. obm. pusuku. - CIIO. : [6. u.], 2014. - 23 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%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

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Kepuoroii, A.M. M3mepeHune UIMHBI CBETOBOM BOJIHBI MPU TMOMOIIH AUGPAKIIMOHHOMN
pEIIETKU : METOJIMYECKHE yKa3aHus K jabopatopHoit padore Ne 54 / A. U. XXepuosoii, C.
B. Hpsuenko ; CIIOI TU(TY). Kad. obmr. ¢pusuku. - CIIO6. : [6. u.], 2014. - 22 c. (Ob)

UccnenoBanue rupockonuyeckoro »sddexra [Tekct]: Metoauueckue ykazaHus K
naboparopnori padore / B.I'. Hdanmnpuenko, C.B. [psuenko, A.N. XKepuoroii, O.P.
Pynakos; CIIOI' TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2013. — 15 ¢. (Ob)

Uubucos, A.I'. dorosnekrpuueckuii spdexr [Texer] : Meroaumdeckue ykazaHHs K
naboparopHoii padote Ne 59 / A.I'. Uubucos, O.I1. lyctposa, B.B. brnaroemenckuii ;
CIIGI'TU(TY). Kad. obm. pusuku. — CII6. : [6.1.], 2013. — 17 c. (Ob)

Yubucos, A.I'. OnpeneneHre ropu30HTATBHON COCTABJISIONICH MAarHUTHOTO OIS 3eMJIH
Meroanueckue ykazanus k jaboparopHoit padore Ne 31/ A.I'. Uubucos, JI.H. Kaypoga,
O.I1. tycrposa, B.B. ; CII6BI' TU(TY). Kad. o6m. pusuku. — CIIO6. : [6.1.], 2013. — 18 c.
(3b)

Janunpuenko B.I'. HccrnemoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEW BIEKTPOJIM3a

Metonudeckue yka3aHuss K jaboparopuoit pabore Ne 30 /B.I. Jlamunbuenko, A.l.
Yubucos ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII06. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : Metonudeckue ykazanus K maboparopueiM pabortam / B. I'. [lanmnbuenko [u
ap.] ; CIIGITU(TY). Kad. o6m. ¢pusukwu. - CII6. : [6. 1n.],2012. — 64 c. (Ob)

Xotynnona, C.B. M3yuenue 3akoHOB TermaoBoro wusiyudeHus [Tekcr] : Mertoguueckue
yKa3zaHus K JrabopartopHoii padore Ne 58/ C.B. Xorynuosa, B.B. biarosemenckuii, B.H.
Ckob6enes ; CIIOBI' TU(TY). Kad. obmr. pusuku. — CII6. : [6.1.], 2012. — 20 c. (Ob)

Xotynnosa, C.B. M3ydyeHne 3JEKTPOCTATHYCCKUX TOJIEH Ha Monenw . MeToaudeckue
ykazaHus K maboparopHoit padore Ne2l / Xortynmosa C.B.,bnarosemenckuii B.B.,
Cko6enes B.H. ; CIIOGI TU(TVY). Kad. o6m1. ¢usuku. — CII6. : [6.1.], 2012. — 15 c. (Ob)

XKepuoson, A.M. HMccnenoBaHne ONTHYECKOrO CIIEKTpa IOTJIOIIEHUS MOJIEKYNbl HOJa:
Metoanueckue ykazaHus k 1abopatopHoit padote Ne 82/ XKepuosoit A.1.,/{psiuenko C.B. ;
CIIOI' TU(TY). Kad. obm. pusuku. — CIIO. : [6.1.], 2012. — 18 c. (Ob)

Beenenue B ¢usnueckuit mpakTukym. OOpaOoTka pe3yabTaTOB H3MEpEeHHH : ydeOHOe
nmocobue it cTyIeHToB 3a04HOi (hopmbl o0ydenus / b.b bomotos [u np.]; mox pen. B.B.
Kammvera. — CI16: CunTtes, 2009. — 15 c. (Ob)

OnextpuuectBO : COOpHUK METOAMYECKHX YKa3aHHM K jabopaTopHbiM paboTam /
CIIGI' TU(TY). Kad. obm1. pusuku ; mox pen. H.I'. Mocksuna. — CII6.: [6.1.], 2006. — 56 c.

HynuukoBa, T.A. Onpenenenue TeMnepaTypsl HUTH JaMITbl HAKaTUBaHUS : MeToauuecKue
ykazaHus k aboparopHoit pabore Ne23/ T.A. lynuukoBa, B.b. Octames ; CIToI TU(TY).
Kad. obmr. puzuku. — CI16.: [6.1.], 2011. — 10 c.

HNynuukosa, T.A. 3ydueHue pe3oHaHca TOKOB U HalpspKeHUH : MeToaudeckue yka3aHus K
nabopatopnoii pabote Ne 40/ T.A. {ynuuxosa, B.b. Ocrames ; CIIGI TU(TVY). Kag. o6m.
¢uzuku. — CII6.: [06.1.], 2011. — 11 c.
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35. lynaukoBa, T.A. MaTepdepenmus cBera B TOHKUX IieHKax. [10J0Ck paBHOM TOJIIWHEI.
Konbeua HeroTona : Meroandeckue yka3zaHus K JlaboparopHoii padore / T.A. [lynHukoBa,
B.b. Ocrames ; CITOI' TU(TY). Kad. o6m. ¢usuxu. — CI16.: [6.1.], 2011. — 10 c.

36. lynaukoBa, T.A. M3ydenue uHTepdEepeHIINH CBETAa MPHU MOMOITU OUNpu3Mbl DpeHens :
Meroandeckue ykazanus K JabopatopHoi padore Ne52 / T.A. Jlynaukosa, B.b. Ocrares ;
CIHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2011. — 14 c.

37. Uponos, N.E. DnektpomarneTusm : OCHOBHBIE 3aKOHBI: y4eOHOE MOCOOHE ISl BY30B /
N.E. Uponos. — 5-¢ uza. — M.: BUHOM. Jla6oparopus 3nanuii, 2006. — 319 c.

38. UeptoB, A.I'. 3agaunuk no ¢usuke : Yuebnoe nmocodbue mnsa Bry3oB / A.I'. Uepto, A.A.
BopoObeB. — 8-¢ u3., nepepad. u gom. — M. : ®uzmatiur, 2008. — 640 c.

B) BecnomoraresabHasi iureparypa

39.Bonbkenmreiin, B.C. CoopHHK 3a1a4 1o 001meMy Kypcy GU3HKH: y4el. mocoOue i TexXH.
By30B / B.C. Bonbkenmreitn — CI16.: Kawxknsriii mup, 2005. — 326¢.

40.letnad, A.A. Kypc ¢usuku : Yuebnoe nocodue st BTy30B / A.A. Jletnad, 5.M. SABopckwii.
—5-e m31., cTep. — M.: Academia, 2005. — 720 c.

41.VBanoB, A.Jl. MonekynsapHas ¢usuka: Metognueckue yka3zaHus K J1a00OpaTOpHBIM paboTam /
A.Jl. anos, B.B. Kammer, B.b. Ocrames; CIIGI' TU(TY). Kad. o6m. ¢usuku. — CII6. : [6.1.],
2005. -49 c.

42 V3yueHre MarHUTHOTO TOJISl B (peppOMarHeTukax: MeToandeckue yKkazaHus K 1abopaTopHOi
pabote Ne 35 / B.B. Kammer, C.B. Xorynnosa, C.1. CraneroBa, b.b. bBonoros ; CIT6I TU(TY).
Kad. o6m. ¢usuxu. — CIIO. : [6.1.], 2005. — 20 c.

43.VccnenoBaHue pacrpesielieHus: 3JeKTPOHOB 1Mo ckopocTsM : Jlaboparophas paGora Ne 17 /
B.B. Kammer, C.B. Xorynnosa, B.B. brnarosemenckuii, B.b. Octames ; CII6I' TU(TY). Kad.
o6m1. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

44 ViccnenoBaHue MOJYNPOBOJHUKOBOIO auoja : Meronndeckue ykasaHHUs K Ja00paTOpHOI
pabote Ne 25 / T.A. Jyauukosa, B.b. Ocrames, I0.A. VBanos, B.B. Kammer ; CIIOGI' TU(TY).
Kad. o6m. ¢uszuku. — CI16.: [6.1.], 2005. — 20 c.

45.Uponos, N.E. Mexanuka : OcHoBubie 3akonbl / U.E. Uponos. — 7-e u3m., crep. — M.
BMHOM. Jla6opatopus 31anui, 2005. — 309 c.

46.PemmsoB, A.H. Kypc ¢usuku : Y4eOHUK [UIs BYy30B C €CTECTBEHHOHAYYH. HAIPABJICHUSM /
A.H. Pemusos, A 4. [loranenko. — M.: [Ipoda, 2004. — 720 c.

47 Maptuncon, JI.LK. KBantoBas ¢usuka: Yuebuux s By3oB / JLLK. Mapruncon, E.B.
CmupHoB. — M.: U30. MI'TY um.baymana, 2004. — 495 c.

48.bnoxunues, J.M. OcHoBbl kBanTOBOM Mexanmku / JI.W. broxunues. — CII0. — M. —
Kpacnomap: Jlanb, 2004. — 664 c.

20



49.Uponos, N.E. Bomnossie nporiecch : OcHoBHble 3akoHbI / W.E. Uponos. — 2-¢ u3n., gom. —
M.: BUHOM. JIa6oparopus 3nanmii, 2004. — 263 c.

50.Uponos, N.E. ®usuka makpocucrem : OcHoBHble 3akoHbl / W.E. Uponos. — 2-¢ u3a., gom. —
M.: BUHOM. JIa6oparopus 3uanwmii, 2004. — 207 c.

51.Uponos, N.E. KantoBas ¢usuka : OcHoBHbie 3akonbl / U.E. Uponos. — 2-e u3x., gom. — M.:
BUHOM. JIa6opatopus 3Hanuii, 2004. — 256 c.

52 Kanamnuukos, H.II. OcHOBBI ¢u3uku ; B 2-X T.: YUeOHHK IS TEXHHYECKUX CIICIl. BY30B /
H.IT. KanamaukoB, M.A. CioHIbIpeB. — 2-€ u31., nepepad. — M. : JIpoda, 2003 — 2004.
T.1.-2003. - 398 c.
T.2. —2004. - 431 c.

8. Ilepeuensb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHMKALMOHHON ceTu «HTepHET»,
HEOOXO0AUMBIX /IJIl OCBOECHH S TUCIHUIIJIMHBI.

y4ueOHbIi iaH, PI1/] u yueOHO-MeTomueckue matepuaisl: http://media.technolog.edu.ru
AIIEKTPOHHO-OUOINOTEYHBIE CHCTEMBI:

«NeKTpOHHBII YnTaNbHBIH 321 — bubimoTex» https://technolog.bibliotech.ru/;

«JIanp» https://e.lanbook.com/books/.

9. MeTroauyeckue yKazaHusi JAJs 00y4arolUXCs M0 OCBOEHUIO TUCIHUILIUHBI.

Bce Bugpl 3ansaTuil no qucuuiumHe «Pu3nKa» MPOBOJATCS B COOTBETCTBUH C TPEOOBAHUSAMU
cnenytomux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueOHbIx 3aHsTHid. JlabopaTopHbIC 3aHATHS.
OOu1re TpeOoBaHUS K OpraHU3aluy U MPOBECHHUIO.

CTII CIIOI'TH 040-02. KC YK/IB. Buas! yueOnbix 3anstuid. Jlekuus. O6mue TpeGoBaHus;

CTO CIIGI'TU 018-2014. KC YK/IB. Bunsl yueOHbIX 3anaTHI. CeMHHApBI U MPaKTHUYECKUE
3aHgTus. O01mue TpeboBaHMsI K OPraHu3aliy U MPOBEACHHUIO.

CTII CII6I'TU 048-2009. KC VYKBJ. Buabl yueOHbIX 3aHATHH. CaMocTOsTeNbHas
IaHupyemMas padorta cryaeHToB. OO0mme TpeOoBaHUs K OpraHU3aIUK U IPOBEACHUIO.

CTII CIIoI'TH 016-2015. KC YKB/I. ITopsiniok nmpoBeaeHus 3a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOAUMOIO Ha M3y4yeHHE NAHHOW JMCUUIUIMHBI, JYYIle BCETO
OCYILIECTBIATh HAa BECh CEMECTP, MIPEAYCMAaTPUBas IPU 3TOM PETYJISIPHOE OBTOPEHUE MPOMIEHHOTO
MaTepuaa.

OCHOBHBIMU YCJIOBUSIMM TPaBMWJIBHOM OpraHu3anuy ydyeOHOro Iporecca JUisl CTYIACHTOB
SIBJISETCS:

IUTAHOBOCTH B OpraHMU3aluU Y4eOHON paboThI;

CEpbE3HOE OTHOIICHHE K U3YUEHUIO MaTepHaa;

MOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTHst CTYIOEHT AODKEH NPUXOIUTh, UMes Oaraxk 3HaHMM M BONPOCOB IO YXkKe
U3Y4EHHOMY MaTepHaiy.

10. Iepeyenr MHGPOPMANMOHHBIX TEXHOJIOIHMH, HMCNOJIb3yeMbIX MPH OCYIIECTBJIEHUHU
o0pa3oBaTeIbHOIO Mpolecca Mo AUCIUIINHE.

10.1. UudgopManiuoHHbIE TEXHOJIOTHH.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

B ydeOHOM mporecce MO JaHHOW JWCHUILIMHE TPEAYCMOTPEHO HCIIOIH30BAHHE
MH(POPMAITMOHHBIX TEXHOJIOTHMA:

YTEHUE JIEKUUK C UCIOJIb30BAHUEM CIIAN/I-ITPE3EHTALINM;

B3auMOJIeCTBUE C oOydarommmucs nocpeacrsom DMOC.

10.2. IIporpaMmmHoe obecnevyeHue.
Microsoft Office (Microsoft Excel); Microsoft Windows;
Autodesk AutoCAD Design Suite Premium; Kaspersky Endpoint Security

10.3. UudopmManmoHHbIe CIPABOYHbIE CHCTEMbI U 0a3bI TAHHBIX
ba3er mannbix Scopus u Web of Science.

11. MarepuaJIbHO-TeXHHUYECKas 0a3a, HeoOXoAMMAas A OCYILLEeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo TUCHMUILINHE.

Kadenpa obmeii ¢pusuku pacnoyiaraet MaTepruaibHO-TEXHHUYECKOHN 0a30H, 00ecIeunBaroiei
IIPOBEACHUE BCEX BUOB 3aHATHNA. B pacropspkeHUM CTYIEHTOB UMEIOTCS

1. - nBe aynuTOpuUU IS IPOBEACHUSI CEMUHAPCKUX U J1a0OpaTOPHBIX 3aHATUH, OCHAIIEHHBIE
MHTEPAKTUBHBIMU IOCKAMHU,

2. -KOMIBIOTEPHBIN Ki1acc, cocTosimuil n3 10 KoMIbIOTepoOB ¢ BBIX0A0M B MIHTEpHET;

3. -obopynoBaHHas JTabOpaTOPUs ISl MPOBEACHHUS (PU3MUECKOTO MPAKTUKyMa

Jinsg  BeneHMS  JIGKUMOHHBIX UM IPAKTUYECKUX 3aHATHM  MCIOJB3YETCS  ayAUTOpUS,
00opyZ0BaHHasl Cpe/ICTBAMH OPITEXHUKH, Ha 150 mocagouHbIX MeCT.
JUia  mpoBeneHUs  JaOOpPaTOpPHBIX — 3aHSATHM  HCIOJIB3YeTCSl  KOMIBIOTEPHBIM  Kilacc,
000pyI0BaHHBIN MEPCOHANBHBIMUA KOMIbIOTEpaAMH, 00bETUHEHHBIMU B CETh.

12. OcoOeHHOCTH OCBOCHHUSI JAUCHHUILIMHBI WHBAJIUIAMH W JMLIAMH € OTPaHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI.

JUist MTHBAJIMAOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH Y4€OHbIE IPOLIECC OCYLIECTBISETCS B
cooTBeTcTBUH ¢ [lonoxkeHneM 00 opraHusanuu yu4eOHOro npoiiecca st 00y4yeHus: UHBAJUAO0B U
JUI] C OTPAaHUYECHHBIMU BO3MOXKHOCTSAMU 3710poBbs CIIOI TU(TY), yTBep>KIeHHBIM PEKTOPOM
28.08.2014r.
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[Ipunoxenue Ne 1
K pabouell mporpaMme JUCITUTLINHBI

MoH/1 OLIEHOYHBIX CPEACTB
JJIs1 MPOBeIeHUsI MPOMeKYTOUYHOI aTTeCTAlMHU 10

JUCHHUILINHE «DU3UKA)»

1. Ilepeyenb KOMIEeTEHIMI M 3TANOB X (POPMHUPOBAHUS.

Komnerenuuun
Jran
HNupekc DopMyIHPOBKA
¢dopmupoBanus
OK-1 CIIOCOOHOCTBIO K A0CTPAKTHOMY MBILIJIEHUI0, AHATU3Y, NMPOMEKYTOUHBIH
CHUHTE3Y
IK-12 | ciocoGHOCTRIO 00eCIeunBaTh MOACTUPOBAHHUE MAIIIHH, NPOMEKYTOUHBIH

3JIEKTPOIIPHUBOIOB, THAPOIPUBOAOB, CPEACTB
TUIPOTHEBMOABTOMATHUKH, CUCTEM, Pa3TUYHBIX
KOMIUIEKCOB, ITPOIIECCOB, 000PYAOBAHUS U TEXHUIECCKUX
00BEKTOB M TEXHOJIOTUYECKHUX MTPOLIECCOB C
HCIIOJIb30BAHUEM CTAHAAPTHBIX MMAKETOB U CPEACTB
ABTOMATHU3UPOBAHHOTO MTPOEKTUPOBAHMS, IPOBOAUTH
IKCIEPUMEHTHI 10 33JJaHHBIM METOAUKAM C
00padoTKOIl U AaHAJIM30M Pe3yJIbTATOB
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2. Tloka3aTeJM M KPUTepPHHU OLEHUBAHUS KOMIETEHUHI Ha Pa3JMYHBIX JITamax

(¢opMupoBaHus, IKAJA OLlEHUBAHMS.

/0.4

[TokazaTenu
OIICHKHU 5
pe3yabTaTOB [Inanupyemsblie pe3ysbTaThl Kpurepuit Komnerenuumn
OCBOCHIS OLICHUBAHUS
JUCHHUTIIUHBI
OcBoeHue 3HaeT OCHOBHBIE (PU3NYECKHUE SIBICHUA U | IIpaBHIBHEIE OK-1
paznenoB Ne 1 OCHOBHBIC 3aKOHBI MCXaHHKHU; TPAHUIIBI OTBETbI Ha [1K-12
UX IPUMEHUMOCTH, IPUMEHEHHE 3akoHop | BOTIPOCEL K 334CTy
B B)KHEHIIINX MMPAKTUYECKUX MK SK3aMCHY
NPHIOKCHUSIX;
OCHOBHBIC (DH3UYECKUE BETMIUHBI U
(bu3nYecKrue KOHCTAHTBI, UX
OTIpeJICIICHUE, CMBICII, CITOCOOBI U
SIMHULIBI HX U3MEPCHUS;
Ymeer
3alMCHIBATh YPAaBHEHHUSI MEXaHHUKH B
cucreme CU;
BJiajieeT HaBBIKAMU TPUMEHEHHUS
OCHOBHBIX METOJIOB (pU3HKO-
MaTeMaTHYECKOTO aHaIHM3a JJISl PEIICHUSI
MEXaHMYECKHX 3a/1a4.
OcBoeHue 3Haer [TpaBmiIbHBIE OK-1
pazaenoB Ne 2 OCHOBHBIE (PU3UYECKHUE SBIICHUS U OTBETHI Ha TIK-12

OCHOBHBIC 3aKOHBI JJICKTPOMArHeTU3Ma;

TPaHUIBI UX IPUMEHUMOCTH,

OCHOBHbBIC XapaKTEPUCTHKU

ANEKTPUIECKOTO M MATHUTHOTO TTOJISI, UX

OTIpeJIeIICHIE, CMBICII, CITOCOOBI U

CANHUIIBI UX U3MEPCHUAA,

Ha3HA4YCHHE U TPUHITHUITHI IEHCTBUS

AIIEKTPOU3MEPUTENBHBIX MPHOOPOB;
YmMmeer:

YKa3aTb, KaKM€ 3aKOHbI OMMUCBIBAOT
JaHHOC JICKTPOMAarHuTHOC ABJICHUC UIIN

addexr;

HCTOJIKOBBIBATH CMBICH (DH3HUECKUX
BEJIWYWH U TIOHSTHIA;
3aIKCHIBATh YpaBHEHUS IS (PU3UUECKUX
pennurH B cucreme CU;

Baaneer:
HaBbIKAMH IPUMEHEHUSI OCHOBHBIX
METOJ0B (PU3NKO-MATEMATUIECKOTO
aHanu3a AJi pelieHus 3a1a4
3JEKTPOMArHETU3MA.

BOIIPOCHI K 3a4€CTy
H K 3K3aMCHY
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IToxazarenu
OIICHKH
pe3yJIbTaToOB
OCBOCHUS
TV CITUTIIMHBI

[Inanupyemslie pe3ysIbTaThl

Kpurepuit
OIICHUBAHUS

Komnerenuuun

OcBoeHue
paznenoB Ne 3

3HaeT:
OCHOBHBIC 3aKOHbBI BOJIHOBBIX HpOHCCCOB;

TPaHUIBI UX TPIMEHUMOCTH,
MPUMEHEHUE 3aKOHOB B BayKHEHIIINX
MIPAKTHYECKUX TPUIIOKEHUSIX; BOJTHOBBIC
CBOMCTBA AJIEKTPOMArHUTHOTO
W3TY4CHUs, OCHOBHBIC CBOMCTBA
CBETOBBIX BOJIH;
Ha3HAuCHHE U MPUHIUIBI JEHCTBUS
nHTEP(HEPOMETPOB, MOIAPHU3ATOPOB,
TG PAKITHOHHON PEIIeTKH.
Ymeer:
O00BSICHUTh OCHOBHBIE HAOII0JaeMbIe
MMPUPOAHBIC U TCXHOITCHHBIC SABJICHUSA U
3¢ GeKTh ¢ o3I QyHIaMEeHTaTbHBIX
(hm3nUecKUX B3aMMOCHCTBUH;
yKa3aTbh, KAKUE 3aKOHBI OMTUCHIBAIOT
JaHHOE SBJIeHUE WK d(PPeKT;
HCTOJIKOBBIBATh CMBICJI (I)I/I?;I/I‘ICCKI/IX
BEJIMYWH U TIOHSATHI;
3aMHCHIBATh YPaBHEHUS IS PU3UICCKUX
pennurH B cucteme CU,;

Baapgeer:
HaBBIKAMH ITPUMEHEHUS] OCHOBHBIX
METOA0B (PU3UKO-MaTEMATUIECKOTO
aHaIM3a JUIS PEeIIeHUs
€CTECTBEHHOHAYYHBIX 3a7a4.

[IpaBuibHBIE
OTBETHI Ha
BOIIPOCHI K 3a4ETy
U K 9K3aMEHY

OK-1
[1K-12

OcBoenue
paznenoB Ne 4

3Haer: 0COOEHHOCTH
TEPMOJMHAMHYECKOTO U CTATHCTUYECKOTO
METOJIOB M3YYCHHS MAKPOCHUCTEM;
OCHOBHBIC ()U3UYUCCKUE SIBIICHUS U

OCHOBHBIE 3aKOHBI MOJICKYJISIPHON
(U3UKU ¥ TEPMOJMHAMUKH; TPAHUIIBI UX
MIPUMEHUMOCTH,
OCHOBHBIE (PU3UYECKUE BEITMIHHBI U
(u3nUecKue KOHCTAHTHI, UX
oTpeesieHHe, CMBICT, CIOCOOBI 1
€/IMHUIIBI UX U3MEPEHUSI;

YmMmeer:
Vka3aTh, Kakue 3aKOHBI OIIMCHIBAIOT
JaHHOE siBIeHue Win 3¢ dexT;
HCTOJIKOBBIBATH CMBICH (PU3NUECKUX

IIpaBunbpHbIE
OTBETHI Ha
BOITPOCHI K 3a4ETy
U K DK3aMEHY

OK-1
[1K-12
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IToxazarenu
OIICHKH
pe3yJIbTaToOB
OCBOCHUS
TV CITUTIIMHBI

[Inanupyemslie pe3ysIbTaThl

Kpurepuit
OIICHUBAHUS

Komnerenuuun

BEIINYHUH U IMOHATHUIL;
3aMUCHIBATh YPAaBHEHUS IS (PU3UUECKUX
BenuyuH B cucteme CH;

Baapgeer:
HaBBIKAMH ITPUMEHEHHUS OCHOBHBIX
METOJIOB (PU3UKO-MaTEMATHYECKOTO
aHaJIM3a JIs PEIICHMS 3a]1a4
CTaTUCTUYECKOU (DH3UKH 1
TEPMOJIUHAMHUKH.

OcBoenune
pazaenoB Ne 5

3HaeT:
KBanToBEIe cBOMCTBA

AJIEKTPOMATHUTHOTO U3IYUYCHUS;
OCHOBHBIE DKCIIEpUMEHTAIIbHBIC
MIOATBEPKICHUS KBAHTOBON MEXaHHKWY;
OTHCAaHUE COCTOSHUS MUKPOUACTHUIIBI C
MTOMOIIIHIO BOTHOBOH (DYHKIINH;
ypasHenue [lIpenunrepa; kBaHTOBaHUE
aTOMOB, MATHUTHBIC CBOMCTBA aTOMOB.
YmMmeer:
00BSICHUTH OCHOBHBIE HAOIIOAaeMbIe
MIPUPOIHBIE U TEXHOTCHHEIE SBIICHUS U
3¢ GeKTH ¢ MO3UIUH QyHIaMEHTATBHBIX
(hm3nUecKUX B3aMOCHCTBUH;
yKa3aTh, KaKe 3aKOHBI OIICHIBAIOT
JaHHOE siBIeHue Wi 3QdexT;
HCTOJIKOBBIBATH CMBICH (DH3MUECKUX
BEJIUYWH U TIOHSTHI;
3aMUCHIBATh YPAaBHEHUS JUIS (PU3UUSCKUX
BeauuuH B cucteme CH;
Baapgeer:
HaBBIKAMH ITPUMEHEHUS] OCHOBHBIX
METOJIOB (PM3UKO-MATEMATHYECKOTO
aHaM3a JJIs PEIIeHMs 3aa9 KBAaHTOBOU
MEXaHUKH M KBAHTOBOM OITHKHU.

IIpaBunbpHbIE
OTBETHI HA
BOIIPOCHI K 3a4€Ty
U K DK3aMEHY

OK-1
[K-12

OcBoeHue
paznenoB Ne 6

3naer: CocTaB M XapaKTEpUCTHKHU
aTOMHOTO SIJIpa, YHEPTHIO CBA3H,
CHCTEMATHKY 3JIEMEHTaPHBIX YaCTHUI;

3aKOHBI COXPaHEHHUS U UX POJIb B (DU3HKE

SHCMCHTapHBIX HJacCTHUIL (1)I/I3I/I'~ICCKI/IC

SIBIICHUSI 1 OCHOBHEIE 3aKOHBI (DH3UKHU

ATOMHOTI'O 51)1pa u SHCMGHTapHLIX HaCTHII,
YmMmeer:

IIpaBunbpHBIE
OTBETHI HA
BOIIPOCHI K
3a4eTy U K
JK3aMEHY

OK-1
[1K-12
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Tloka3arenn

OLICHKH .
Kpurepuit
pe3yapTaToOB [Lmanupyembie pe3ysibTaThbl Komnerenmuu
OLICHUBAHUS
OCBOEHUS
JACLIUTIIUHBI

O00BSCHUTH OCHOBHBIC HAOJIOJacMbIC
MIPUPOJHBIC U TEXHOTCHHBIC SBJICHUS U
3¢ dexThl ¢ mo3unmii GyHIaMEHTATEHBIX
(hm3UYECKUX B3aMMOICHCTBUH;
yKa3aTb, KaKe 3aKOHBI OTHACHIBAIOT
JaHHOE siBIeHue Win 3QdexT;
HCTOJIKOBBIBATh CMBICH (DU3MUECKUX
BEIIMYHH U TTIOHSITHIL;
3aMUCHIBATh YPAaBHEHUS IS (PU3UUECKUX
BenmauH B cucteme CU;

Baapgeer:
HaBBIKAMHU [IPUMEHEHUST OCHOBHBIX
METOJIOB (PM3UKO-MATEMATHYECKOTO
aHaIM3a JJIs PEIICHMS
€CTeCTBEHHOHAYYHBIX 3a7ad.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
M0 JUCHUIUITMHE IMPOMEKYTOYHAS AaTTeCTallsl TPOBOAMTCS B (GopMe 3aueTa, pe3ysbrar

OLICHHNBAHUA — «3a4YTCHO», «HC 3a4YTCHO»,

o JUCHUIINIMHEC IIPOMECKYTOUHAd aTTeCTalusd HNpPOBOJUTCA B q)OpMC OK3aMf€Ha, NIIKalia

OLICHHNBAaHUA — OabHasl.

3. TunoBbIe KOHTPOJIbHDLIC 3aJaHUSA TJId MPOBCACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAallMU.

BOl'lpOCbI AJIsI IPOBECACHUA 3a14eTa

Bonpocel a1 OLEHKH 3HAHMH, YMEHHMH M HaBBLIKOB, C()OPMHPOBAHHBLIX Yy CTyAeHTa IO
komnerennusam OK-1:

1.

Urto Ttakoe cuctema otcuera? [laiite ompenencHue mnepeMeNieHus, MyTH, pPaJuyc-BEKTOpa,
TPaeKTOPHH.

MarepuanbHas TOUKA JBIKETCS MPAMOTHHEHHO COTVIACHO YPaBHEHHMIO JBIDKEHHSA X = 6+2t3
(m). OmpeniennuTh YCKOpEHUE TOUYKM B MOMEHT BpeMeHun t=3c.

[aiiTe onpeneneHne MrHOBEHHOW CKOPOCTH, YCKOPEHUS, CPETHEN CKOPOCTH.

KuHeTHYecKne ypaBHEHHE JBYX MaTepHadbHBIX TOUeK MMeEIoT BT X1=Ait+Bit>+Cit® n
x2=Aot+Bot?+Cot, tne A1=1 m/c; Bi1=4 m/c%; C1=—3 m/c%; A»=2 m/c; Bo=—2 m/c?; Co=5 m/c?.
OnpenenuTs MOMEHT BPEMEHH, B KOTOPBIA YCKOPEHHS DTUX TOYEK OYIyT PABHBIL.

JatiTe onpeneneHrne HOPMaILHOTO YCKOPEHHS M TAHTEHIIMAIEHOTO YCKOPEHHUS.

Kamensb OpocaioT moj yrioM K TOpU30HTY. Paauyc KpUBU3HBI TpPAaeKTOPUM B TOUKE
HaMBBICIIETO MobeMa paanyc kpuBu3Hbl R = 10 M. Onpeenure CKOPOCTh B 3TOH TOUKE.

JaiiTe omnpeneneHne yrioBoi CKOPOCTH U YIJIOBOIO YCKOpeHHus. Kak cBsi3aHbl TUHEWHBIE U
YIJI0BbIE KHHEMATUYECKUE BETUUYHHBI.
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10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

JaiiTe ompeneneHne HANPSHKEHHOCTH 3JICKTPUYECKOTO TMOJsL. 3amuIuuTe (QOpMYINbl s
HAIIPsHKEHHOCTH T10JI1 TOYEYHOT'0 3aps/a.

JIBa oAMHAKOBBIX TOYEYHBIX 3apsma mo -2 MK Haxomstcs B Toukax (0; 0) u (2; 0)
MPsAMOYTOJIBHOM crucTeMbl KoopauHat (X; Y), rae X, Y 3agansl B MmeTpax. Onpeaeuthb
MPOEKIINIO HAa OCh OX BEKTOpa HAMPS>)KEHHOCTH 1oJis B Touke (1; 1).

Haiite ompenenenue cwioBod nuHUHA. CHOpMyTUpyiHTe NPUHIMI CYNEPIO3UIUN IS
3JIEKTPUUYECKOTO OJIL.

Hanummure ypaBHEHHE IJIOCKOM MOHOXPOMATHYECKON BOJIHBI. YUTO Takoe BOJIHOBOM BEKTOp?
Hanummure BonHOBOE ypaBHEHHE.

Hamummre auddepeHnnanbHoe ypaBHeHHE —KoJeOaTeNIbHOTO KOHTypa (ypaBHEHHUE
OCIIIILIATOPA).

Kakoe n3nmyyenne Ha3bpIBatoT TerIoBbIM? B yem ero ocobennoctu? Haiite
OIIPEIEIICHUS SHEPT€THUECKOM CBETUMOCTH U JIy4EUCITyCKATEIbHON CIIOCOOHOCTH.

Cdopmynupyiite 3akoH Kupxroda mis ternigoBoro uznydeHus. Uto Takoe aOCOMOTHO YepHOE
teno? Chopmynupyiite 3akoH Ctedana-bonpimana.

Bomnpocs! 1151 OlleHKH 3HAHWIA, YMeHHIl 1 HABBIKOB, C()OPMHPOBAHHBIX y CTY/IEHTA IO
rkomuerenuusam IK-12:

JIuHeiHas CKOPOCTh TOYEK HAa OKPYXXHOCTH Bpaljaromerocsi aucka pasHa 3 m/C. Toukw,
pacrioyio’keHHbIe Ha paccTostHuK 10cM OIke K OCH, HMEIOT JMHEHHYIO CKOPOCTH 2 M/C.
Omnpenenure yrioByro CKOPOCTh BPAIlICHUs IUCKa.

Yro Takoe nunepuuanbHas cucreMa orcuéra? Chopmynupyiite 3akoHsl HploToHa.

YroOsl onpenenuth kKod3pdueHT tpenust K Mexay JepeBsIHHBIMU MOBEPXHOCTSIMU, OPYCOK
MOJIOKUITM HAa JIOCKY U CTajdu MOJHUMATh OJMH KOHEIl IOCKU JI0 TeX IOop, MOKa OpyCoK He
Hayal 10 Heil CKONB3UTh. DTO NPOHM3ONLIO MpH yrie HakioHa faocku 45°. Ompenenmre
K03 HULUEHT TpeHus?

JaiiTe ompeneneHue 3aMKHYTOH cucTeMOW MaTepuasbHbIX Touek. ChopMmyaupyidTe 3aKOH
coxpaHeHus umnynbca. Chopmynupyiite TeopeMy 00 U3MEHEHUU UMITYJIbCa.

Ha nomny crouTt Tenexxka B BUje JIMHHOW JTOCKH, CHAOKEHHOU JIETKUMHU KoJiecamu. Ha onHoM
KOHIIE JOCKH CTOMT ueloBek. Macca yenoBeka 60 xe, macca mocku 20 xe. Maccoil kojiec
npeHeOpeub. TpeHue BO BTynakax He3HauuTenbHO. C Kakodl CKOPOCTBIO OyIeT ABUTATHCS
TEJIeKKA, €CIIA YEJIOBEK MOUIET BIIOJb JIOCKH CO CKOPOCTHIO (OTHOCUTENBHO AOCKK) 1 m/c?

JaiiTe onpeniesieHue EHTPa MacC CUCTEMbl MaTepuaIbHbIX ToYeK. CHopMymHpyHTe TEOpEMY
O IBMKCHHHU LICHTPA MaccC.

Ha nony crout Tenexxka B BUJe JUIMHHOM TIOCKHU, CHA0KEHHOM JIeTKMMHU Kojecamu. Ha omHOM
KOHIIE JIOCKH CTOHUT 4eloBeK. Macca udenoBeka 60 xe, macca gocku 20 xe. Maccoil komec
npeHeOpeub. TpeHHe BO BTYIKax HE3HAYUTENbHO. Ha Kkakoe paccTosiHWE TepeaBUHETCS
TEJIEKKA, €CIIM YeTIOBEK MEPEeUIeT Ha JPYTroi KOHEeI JOCKHU?

llaﬁTe onpeaAcI€cHUE MOMCHTAa HMITYyJIbCa WU MOMCHTa CHIIBI OTHOCUTCIBHO TOYKH H
OTHOCHUTCIIBHO OCH.

ToHkMi cTepkeHb UTHHOH 50 cm 1 Maccoit 400 2 Bpamaercs ¢ YIJIOBBIM YCKOPEHHEM 3 ¢ 2
BOKPYI' OCH, MpPOXOJSIIEH dYepe3 CepeArHYy CTEP)KHS MEePHEeHIUKYISIPHO K €ro JJIMHE.
Ornpenenuts Bpalalomui MOMEHT.
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24.YT10 Takoe MOMEHT WHEpLUUU MaTepuadbHOH Touku? Kak BBIpakaeTcsi MOMEHT HMITYJbCa
TBEP/IOTO TeJla YePE3 MOMEHT HHEPLIMU?

25. JlmmHa TOoHKOTO TIpsiMoro crepxkHs 60 cm, a macca 100 e. OnpeaenuTb MOMEHT HHEPIHH
CTEPXHSI OTHOCUTENIBHO OCH, NEPIEHAUKYISIPHON K €ro JJIUHE M MPOXOASIEH Yepe3 TOUKY
CTEpXHS, yAaJleHHY!0 Ha 20 cm OT OIHOTO U3 €ro KOHIIOB.

26. 3anunmTe OCHOBHOE YpaBHCHHUEC OWHAMHKHU BpalIATCIbHOI'O ABHXXCHUA TBEPAOro TCa.
Hanumnre YpaBHCHHUEC MOMCHTOB.

27.Ban maccort 100 xe m pamuycom 5 cm Bpamaics, nenas 8 o6/c. K numuHapudeckoi
IIOBEPXHOCTU Baja MpWXKald TOPMO3HYIO Kojoiaky ¢ cwioil 40 H u uepe3 10 ¢ Ban
ocraHoBuwiIca. OnpenenuTs KodPPHUIUEHT TPEHHUSI.

28. ChopmynupyiiTe 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCa.

29. Ilnatdopma B BHIE JHUCKa paguycoM | m Bpamiaercs Mo MHepuuu, aenas 606/mun. Ha kparo
1aTopMbl CTOUT YENIOBEK, Macca KoToporo paBHa 80 xe. CkoJbKO 0OOpPOTOB B MUHYTY
Oyzmer nenare TuiaTdopma, €CIM UEIOBEK Iepeiiner B ee IeHTp? MOMEHT HHepUuu
mnatpopmbl paBeH 120 xem?. MOMEHT HHEpLMH 4YeJOBEKA PACCUMTHIBATH KaK i
MAaTepHaIbHON TOUKH.

30. Maiite onpenenenue paboThl cuiibl. YTO Takoe CKalsipHOE MPOU3BEACHHE 2-X BEKTOPOB? UTo
TaKoe MOIIHOCTb?

31. Haiitu paboTy moabema Ipy3a MO HAaKIOHHOM IIOCKOCTH, eciu Macca rpysa 100xe, nnuna
HAKJIOHHOM mockocTy 2 M, yron Hakinona 30°, kosdduuuent tpenns 0.1 u rpy3 ABHKETCS
¢ yckopenueM 1 w/c?.

32. Kakue cuabl Ha3bIBAIOTCS KOHCGpBaTI/IBHbIMI/I? Yrto Takoe MOTEHLMAILHAS 3Heer;1? I[JISI
KaKHX I10JIeH MOKHO BBECTH 3TO IOHATHE?

33. Kamens Opomen Beepx non yraom 60° x mosepxuoctn 3emmu. Kuneruueckas sHeprus
KaMHs B HayaJlbHbIM MOMeHT paBHa 20 /orc. OnpenenuT KHHETHUECKYI0 U MOTEHIHAIbHYIO
SHEPTMM KaMHs B HaWBBICIIEH TOYKe ero TtpaekTopun. CONPOTHBICHHEM BO3ayXa
npeHeOpeyb.

34. Yto takoe kuHeTndeckas sHeprusi? Chopmynupyiite TeopeMy 00 H3MEHEHUH KHHETHYECKOU
sHepruu. [Ipu Kakux yCIoBHUSX COXpaHSAETCs MOJHAs MEXaHUYecKasi SJHEPTUs CUCTEMbI?

35. XokkeiiHas maiiba CKOJIB3UT 5 M, €ciu MpH Opocke el cooOIIaoT HayalbHYI0 CKOPOCTh 2
M/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIH €l COOOIINUTh HAYaJIbHYI0 CKOPOCTh 4 M/c?

36. ChopmynupyiiTe TPUHIMIT OTHOCHUTENBHOCTH [ anmmnes-OWHmTeliHa. 3anummre GopMyy,
BBIPAXKAIOIYI0 OTHOCUTEIBHOCTh BPEMEHHBIX HHTEPBAJIOB.

37. B nmabopaTopHO#l cHUcTeMe OTCYeTa MH-ME30H C MOMEHTa POKAEHHUS 1O MOMEHTa pacmana
nposeren paccrostaue 75 M. CkopocTh nu-Me30Ha paBHa 0,995 c. Onpenenuts cOOCTBEHHOE
BpEMS JKU3HU NMH-ME30Ha.

38. ChopmynupyiiTe TPUHIMII OTHOCHUTENBHOCTH [ anmmnes-OWHmTeliHa. 3anummre (opMyy,
BBIPAXKAIOIIYI0 OTHOCUTEIBHOCTH POCTPAHCTBEHHBIX HHTEPBAJIOB.

39. Ilpearnonoxxum, 4To Mbl MOKEM HU3MEPUTH JJUHY CTepkHs ¢ TOYHOCTHIO 0, IMkMm. IIpu kakoit
OTHOCHUTENIbHOM CKOPOCTH [JIByX MHEpPLUHUAIbHBIX CHUCTEM OTCU€Ta MOXHO ObUIO OBl
OOHApYKUTh PEIATUBUCTCKOE COKpAIEHUE JJIUHBI CTEPXKHs, COOCTBEHHAs UIMHA KOTOPOTO
paBHa 1 M?

40. 3anuimute GopMyIy Ul SHEPTUU YaCTHIIBI B PENIATUBUCTCKON MEXaHUKe.

41. [lonnas sHeprus Tena Bo3pocia Ha 1 JIx. Ha ckonbko mpu 3ToM U3MEHHUTCS Macca Tesa?

29



42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

56.

S7.

58.

59.

Kakoil myTp MmO CuJI0OBOM JMHUMU [0 TOJHOW OCTAHOBKMU MPOXOJUT O-4acTUlla B
OTHOPOJHOM TOPMO3sIeM IoJjie ¢ HampsokeHHocThio 2000 xB/M, eciu HauanbHas
ckopocTth ee 20000 km/c? Macca 4acTHIIbI 6,4 10%" «r, zapsn 3,2 10 19 Ko,

JaiiTe ompeneneHne MOToKa BEKTOpa uepe3 moBepxHocTh. Chopmymupyiite Teopemy [aycca
115t Bekropa E.

beckoHeuHasi MIOCKOCTh HECET 3apsijl, PaBHOMEPHO pACHpPEICIICHHBbII € MOBEPXHOCTHOU
miotHocThi0 1 MKKn/M?. Ha HEKOTOpOM pacCTOSHMM OT IUIOCKOCTH TapajlIeNbHO ei
pacrnosyioxkeH Kpyr paguycoM 10 cm. BplUMCIHTE MOTOK BEKTOpa HANpsSKEHHOCTU
AIEKTPUYECKOTO TIOJISI Yepe3 3TOT KPYT.

3anumure BBIpAXKEHUE JUIA pabOThl MO TMEPEMEIICHUIO 3apsia B I0JIE 4Yepe3 pPa3HOCTb
notenuuanoB. Chopmynupyiite Teopemy O HUPKYJSuu. CleacTBUEM KaKoro CBOMCTBa
ANEKTPOCTATUYECKOTO OIS SBJIAETCS 3Ta Teopema?

ToHKUII CTEpXKE€Hb COTHYT B NOJOYyKOJbIO. CTep)KeHb 3apsHkeH C  JIMHEWHOM
mroTHOCTHI0 100 HK/M. Kakyro paboty Hago coBepmiuTbh, 4TOOBI mepeHecTr 3apsia 1
HK1 u3 nenTpa konbia B 0ECKOHEYHOCTD?

Jaiite ompeneneHue MOTEHLMAlA 3JIEKTpUdyeckoro moss. Jlaite ompeneneHue IpaaueHTa
BeKTopa. 3anumure (HopMyiy, BEIPAKAIONIYI0 HANPSHKEHHOCTD JIEKTPUUYECKOTO MOJIS Yepe3
noreHuuan. Kak onpeaenuTs pa3HOCTh MOTEHIMAIOB, €CIM U3BECTHO I10JI€ HANPSYKEHHOCTH ?

Onpenenute pa3HOCTh MOTeHHMAIoB Mexay Toukamu (-1, 0,0) u (1,0,0), ecnm
HAIPSHKEHHOCTD dIIEKTpUYecKoro mois E=2i+4j+3Kk.

YTo Ha3bIBAIOT QJICKTPUYCCKHUM JUIIOJIBHBIM MOMCHTOM, CBA3aHHBIM 3apsa0M, BCKTOPOM
noJipu3anuu, BEKTOPOM JJICKTPUUCCKOI'O CMCH_IGHI/IH?

Beruucnuth 251eKTpUYecKuii MOMEHT Aunosis, eciu ero 3apsa 10 uKo, miedo 0,5¢cm

Jaiite omnpenenenne BekTopa IUIoTHOCTH TokKa. Kak ¢opmynupyercs 3akoH Oma B
muddepenumansHoii  popme? Kak dopmymupyercs 3akon [xoyns — Jlenma B
muddepeHnmanbHo Gopme?

Onpenenuts IUIOTHOCTh TOKAa B JKEJIE3HOM MpOBOJHMKE mHOM 10M, ecnu mpoBon
HaxXOJUTCs MO HalpsbkeHneM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

Hatite onpenenenue DJIC. Kax popmynupyercs 0600meHHbIi 3akoH OMa B UHTETpAIbHON
¢dopme? Kak popmynupyercs 3akoH Jxoyns — Jlenna?

Tok B nenu 6arapeun, 3JIC xotopoit 30 B, pasen 3 A. Hanpsbkenue Ha 3akumax Oatapeu 18
B. Haiigute conpoTHBIeHNE BHEITHEH YaCTH LIENT U BHYTPEHHEE COMPOTUBIICHUE OaTapeu.

Hanummre Bblpakenue ansa cuibl Amnepa. Kakyro cuiny HaswiBatoT cuiioil JlopeHna?
Hanumre hopmyny ans Heé.

3apsKeHHasl 4acTUlla JIBUYKETCS B MarHUTHOM I10JI€ 110 OKPYXHOCTH CO CKOpOCThio U = 1
Mwm/c. Napyknust marautHoro nonist B = 0,3 77, paguyc okpyxHocth R = 4 cm. Haiitn
3apsA] YacTHIBI, eciii ee KuHermdeckas sHeprust W= 12 kaB.

UTo Takoe MarHMTHBI MOMEHT BUTKA ¢ TOKOM? Hanumure BbhIpakeHUe JJisi MOMEHTA CHJIBI,
JIEWCTBYIOIIEH HA BUTOK C TOKOM B MAarHUTHOM TIOJIE.

Kakoii Bpararomiyiit MOMEHT IeHCTBYET Ha paMKy C TOKOM CHIION | = 2 4 npu nomenieHnu ee
B OJIHOPOJIHOE MarHuTHoe moje ¢ wHaykinued B = 0,2 Tx, ecim pamka comepxxkut N = 30
BUTKOB IIomazsio S = 10 cu?, a mIockocTs paMku 06pasyeT yroi = 60° ¢ THHUAME HONs?
Hanumute dhopmyny, Beipaxaroyto 3akoH buo — Capapa — Jlannaca. losicHuTE pUCyHKOM
CMBICJI COOTBETCTBYIOIIIUX BEKTOPOB.
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BeckoHeuyHO AMMHHBIN MPOBOA 00pa3yeT KPyroBoil BHUTOK, KacaTedbHBIH K mposofy. Ilo
poBoy uzaer Tok cuioil | = 5 4. Haiitu paguyc BUTKa, €Clii HAIIPSHKEHHOCTh MarHUTHOTO
mostst B 1ieHNpe Butka H = 41 A/m.

Cdopmynupyiite TeopeMy O HUPKYISIUH 1715 CTALMOHAPHOTO MAarHUTHOTO TOJIE B BaKyyMe.

BbruucnuTh HUpKYIALIUI0 BEKTOpa MHIYKIMH BJI0JIb KOHTYpa, OXBaThIBaroLIero Toku 11=5 A,
[2=7,5 A, Tekyuiie B 0OJIHOM HampasiieHuH, U ToK [3=10 A, Texymuii B NpOTHBONOJI0KHOM
HaIPaBJICHUU.

Hamnumure 3ak0H 3J€KTPOMarHUTHOW MHAYKIIMU B MHTErpaibHOi hopme. Chopmynupyiite
npaswio Jlenua.

KBasparHblii KOHTYp, ClleNIaHHbIH U3 TipoBoja aiauHoM | = 0,4 m, moMenieH nonepeKk CUIoBbIX
JIMHUHI B OJHOPOJHOE MarHUTHOE IoJie. MHAyKIus MarHUTHOTO MOJII MEHSAETCS. CO BPEMEHEM
10 3akony B = (2 + 0,4 t?) mTn. OnpesienuTh B MOMEHT BpeMeHH t = 2 ¢ MarHUTHEI TIOTOK,
IIPOHU3BIBAIOLIMI KOHTYP, U DJIC MHAYKIIMY, HABEIEHHYIO B KOHTYpE.

3anumuTe 3aK0H SHGKTPOMaFHHTHOﬁ WHAYKIIUU B (I)OpMYJ'II/IpOBKe Makcaeia.

Wuayknuss MarHATHOTO TIOJII MEXKIY TOJIOCAMHU JIBYXIIOJIIOCHOTO reHeparopa B= 0,8 7.
Porop umeer N = 100 ButkoB miomaapio S = 400 o Onpenenuts 4aCTOTYy BpalLEHUA
SIKOpsI, eciau MakcuMmanbHoe 3HaueHue JJIC mHaykuuu Eimax = 200 B?

Uro Takoe TOK cMelleHMsI? 3aluIIuTe 3aKOH IOJHOrO TOKa (TeopeMy O LUPKYJSLUHU) JUIs
MarHMTHOI'O TOJISl B BEIIECTBE C YUETOM TOKa CMELEHUS (JIs1 HECTAallMOHAPHBIX MOJIEH).

Onpenenure IOTHOCTh TOKA CMELIEHUS, €CIIM MHIYKIUS 3JIEKTPUYECKOrO MOJIs BO3pacTacT
pasrOMepHO oT 0 10 10 HK1/M? 32 1 MunyTy.

Kaxkoe siBjieHuE Ha3bIBaIOT cCaMOUHAYKIIMEH? UTO Ha3bIBAIOT MHIYKTUBHOCTHIO MPOBOAHUKA?

Ornpenenure CKOPOCTh U3MEHEHUS TOKA B KaTylIKe ¢ MHAYKTUBHOCTBIO 100MI'H, eciiu B Hel
Bo3HuKIa J/]C camonnaykuuu 80 B.

Cdopmynupyiite ocHoBHBIC TIoNokeHUsT MKT. KakoBbl OCHOBHBIE MPEITIOI0KEHUS MOJIEITH
uneansHoro rasza? Yro takoe moab BemectBa? Yemy paBHo R/K (R — yHuBepcaibHas
rasoBast oCTosiHHasA, K — mocTosiHHas bospiimana)?

W3 GaninoHa co c:kaThIM T'a30M OcTajach B OAJUIOHE, €CH MEePBOHAYAILHO MPU TeMIlepaType
270C maHoMeTp MOKa3bIBaJI AaBieHue 60 aT™, a yepe3 HEKOTOPOE BPEeMsl MIPHU TeMIIepaType
120C naBnenue 6110 19 aT™mM?

3anumure GOpMyIly BBIPAXKAIONIYIO 3aBUCUMOCTh CpEIHEH CKOPOCTH ABHMKEHHS MOJICKYJIbI
ot temnepatypsl? Hanummute ocHoBHoe ypaBHeHue MKT. Kak 3aBucur cpennee 3HaueHue
SHEPTUH MOJIEKYI OT TeMIepaTypsl (puseaute Gopmymy)?

CpenHekBagpaTHUHasi CKOPOCTh MOJIEKYJIbl HEKOTOpOro rasa pasHa 851 m/c./laBieHue rasa
paBHO 7,4-103 ITa. HaiiTu IOTHOCTH raza MpH 3TUX YCIOBHSX.

Uto Ha3bIBalOT YMCJIOM CTENEHEH CBO6OI[I>I MEXaHMYECKON cucteMbl? B dem cocTout
TUIIOTE3a (3aKOH) 0 PaBHOPACTIPCACICHUN SHCPTUU 1O CTCIICHAM CBO6OI[I>I?

HexoTtopoe konmmuectBo azora Haxomutca npu temneparype 300 K u pgaBnenum 105 Ila.
Kunernueckasi sHEprus mocTynaTelbHOro JIBUKEHUsI MOJieKyn paBHa 6,3 k. Haittu uncno
MOJIEKYJI ra3a, ero Maccy u 00beM.

[lepeuncnure u3BeCcTHbIE BaM sABJIeHUs NepeHoca. Hamumwure — ypaBHeHue — auddysum.
Hanwumre hopmyiy ams cuiibl BA3koro TpeHus.  Hanumute ypaBHEHHUE
TEIUIONPOBOAHOCTH.

Cpennss JjIMHA CBOOOIHOTO NPoOera aToMoB Tefksl IPU HOPMAJIbHBIX yenoBusx 1,8-107° e
Omnpenenuts kodpdunreHT nuddy3un renus.
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79. Kak cBsi3ana paboTa B TepMOJUHAMUKE C pUparieHueM oobema? Yto  Takoe BHYTPEHHSIA
sHeprusa? B yem cocrout 1 Havanmo tepmoanHaMuku? YTo Takoe TerioeMkocTs? Hamummre
dhopmyny Maiiepa.

80. Kakoe KOoIM4ecTBO TEIJIOTHI BBIICTUTCS, eclii 1 2 a3oTa, B3sitoro npu temmeparype 0°C mox
nasnernem 10° ITa u30TepMudecKy cxkath 10 aapienus 10°77a?

81.Yro Takoe oOpatumbiii mporecc? Uro Takoe anmabarmueckuii mporecc? Hamummre
ypaBHenue aauadatsl (Ilyaccona).

82. Bo3nyx, 3anumaBmuii o0seM 10 7 mpu maBiIeHUH 10° ITa, 6bu1 aguabaTH4eckd CXar 10
obbema 1 2. [Tox KakuM JTaBICHUEM HAXOJUTCS BO3IYX IMOCIE CKATHS?

83. Chopmynupyiite Il Hadamo TepMogMHAMUKH.

84.Ta3, coBepmaronuii nukn Kapro, 2/3 TemaoTel, MOJYYEHHOW OT HarpeBareis, OTHaeT
oxyianurento. Temmneparypa oxsanureis 0°C. OnpeaennTs TeMIEpaTypy HarpeBarTels.

85. Uro takoe muki Kapuo? Uro nassiBatoT KIIJ] temoBoro asurarens? Kak Beipakaercs
KIIJ nukna KapHo uepe3 TemnepaTypsl HarpeBaTesi U X0J0UIbHUKA?

86. B pe3ynbTare KpyroBoro mpoiiecca ra3 copepuni padory 1 o u nepenan oxnagutento 4,2
Dic Tennotel. OnpeAenuTh TEPMUUECKHH K. I1. 1. ITUKJIA.

87. laiiTe TepMOUHAMHUYECKOE ONpPEIeIeHHEe SHTPONUU. B KakoM mpoliecce SJHTPOMUS OCTaeTCs
noctostHHOM? [locTpoiite muka KapHo B koopauHaTax S-T.

88. B pe3ynbTaTe HM30XOPUYECKOrO HArpeBaHHs OJHOTO TIpaMMa BOJOpOJA JaBJICHHE Tra3a
YBEIMYUIIOCH B J1Ba pa3a. OnpenenuTb M3MCHEHHE YHTPOIIHH ra3a.

89. Kak, 3Has GyHKIMIO pacrpeieiaeHuss Moyiekya o ckopoctsm f(v), ompenenuts Haumbosee
BEPOSTHOE 3HAYEHHUE CKOPOCTH MOJIEKYIIbI?

90. Kakast 1omst MOJIEKyJT KHCIIOpoJa 001ajaeT CKOPOCTSIMH, JISKAIUMH B HHTEpBajie oT 910 no
911 m/cex, ecnu Temneparypa raza 400°K?

91.Kak, 3Has (YHKIMIO pacrpenesiecHuss MOJCKYJI 10 CcKopocTsMm f(v),onpenenuts cpemHee
apu(pMeTHIECKOE 3HAUEHUE CKOPOCTH MOJIEKYI?

92.Kakas nonst oOmiero 4ucia MOJIEKYJ raza o0JIaaeT CKOPOCTSMHM, OTJIMYAIOIUMHCS OT
HaunboJiee BepoATHOM CKOpOCTH He OoJbiue ueM Ha 1%?

93.Kak, 3Has (QyHKIHIO pacmpeleeHHuss MOJEKYN 1Mo ckopocTsMm f(v) ompenenuth cpemaHee
KBaJ[paTUYHOE 3HAYCHHE CKOPOCTH MOJICKYII?

94. Ha xako# BBICOTE HaJ| IIOBEPXHOCTHIO 3eMii aTMOC(EpHOE TaBICHUE BABOE MEHBIIE, YeM Ha
noBepxHocTu? TemnepaTypy Bo3yxa cuuTaTh Hem3MeHHoU u paBHoi 0°C.

95. BonHbl pacmpocTpaHstoTcss B ympyroil cpeme co ckopocthio 100 m/c. Haummenblee
paccTosiHue MeXIy TOYKaMU Cpefibl, (a3bl KojaeOaHui KOTOPBIX MPOTUBOMOJIOKHBI, paBHO 1
M. OnipeieNIuTh 4acTOTy KOJIeOaHUH.

96. Touka KoneOyeTcss rapMOHUYECKH. AMIUIMTYAAa KoneOaHuN A=5 cM, IHUKJIMYECKas 4acToTa
®=2 c-1, naganpHas daza ¢=0. OnpenenuTs YCKOpEHUE TOYKH B MOMEHT, KOT/Ia €€ CKOPOCTh
v=8 cMm/c.

97. Hanummre nugdepeHnnaibHoe ypaBHEHNE 3aTyXaloMUX KoJeOaHu.

98. HaliTi cMmelieHue OT IMOJIOKCHHS PAaBHOBECHSI TOYKH, OTCTOSIIEH OT MCTOYHHKA KOJICOaHMIMA
Ha pacCTOsIHUM {= Ay 12, nnst momenTa t=T/6. AMruintyna xonebanus A=0.05 m.

99. Yro Ha3zwiBaeTcs BekTopoM YMoBa — [ToiiaTiaTa? Kakoi (hu3mdeckuii CMBICT 3TOTO BEKTOpa?

100. OT wucrtoyHwka KoieOaHUl pacHpOCTPAHSIOTCS BOJHBI BJIOJb MPSMOW JTMHUH.
Awmruntyna konebanuit 10 cu. Kak Benwko cMenieHne TOYKY, yIaJeHHON OT MCTOYHHMKA Ha
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3/4 nnuHBI BOJNHBI, B MOMEHT, KOTJa OT Hadaja KoJeOaHWW WCTOYHHMKA IMPOILIO BpeMms,
pasnoe 0.9 nepuona koneGaHmit?

101. Harnumure ypaBHeHue cepuueckord BoaHbIL. UTO Takoe aMILTMTYyAa, 4yacToTa, ¢dasza?
Kak cBsi3anbl o (IuKIMyecKast yactoTa) u K (BOJTHOBOE YKCII0)?

102. Haiitn cMelmeHue OT IOJIOKEHUsS PaBHOBECHUsS TOYKH, OTCTOSLIEH OT MCTOYHHKA
KoJieOaHUH Ha PacCTOSHUM = A /12, nns momenta t=T/6. Amiuiutyna konebanust 4=0.05 m.

103. Hanummure ypaBHeHHE IIOCKOM MOHOXPOMATHYECKOM BOJIHBI? UTO Takoe aMILIUTY/a,
gyacrora, (paza? Uro Takoe MpoJojibHAS W YTO Takoe momepeuyHas BonHa? Kak cBs3aHBI A
(niHa BOTHBI), v (dactoTa) U v (pa3zoBas CKOPOCTh)?

104. Bonna pacnpoctpansercs mo mpsiMoid co ckopocthio 20 m/c. JIBe TOUKW,
HaXOJAIIMECs] Ha 3TOM MNpsAMOM Ha paccTossHUAX 12 m u 15 m OT UCTOYHMKA BOJIH,

Konebmorest ¢ pasHocteio $a3 Ap =@, — @, =0,757 . Onpenenuts NInHY BONHBI U
nepuoJt Kouebanuii.

105. KakoBa mpupona snekrpoMarHuTHON BoJiHbI? Kakoil BEKTOp Ha3bIBAIOT CBETOBBLIM?
Kak BennumHa 3TOro BEKTOpa CBsA3aHa C MHTEHCUBHOCTBIO CBETa?

106. [Inockass »nekTpoMarHUTHasE BOJIHA PAacHpPOCTpPAHSAETCS B BakyyMe. AMIUIMTYAA
HAINpPsHKEHHOCTH AJICKTPUYECKOro 1mojs BoJHbl Em = 50 mB/m. Haiitu ammmuryny
HaIPsDKEHHOCTH MarHUTHOT'O OIS

107. CdopmynupyiiTe 3akoH mpenomiieHus: cBera. Kak 3aBUCUT CKOPOCTh CBETa B Cpelie OT
MOoKa3aresl mpenoMiIeHus?

108. B onpnHoponHo# wu3oTpomHOM cpene ¢ £ = 3 U g =1 pacnpocTpaHseTcsl IJIOCKast

AJEKTPOMAarHuTHas BOJIHA. AMIUINTY/1a HAIPSPKEHHOCTH 3JIEKTPUUYECKOTO MOl BOJHBL £y =
10 B/m. HaiiTi aMILTUTy 1y HalIpsDKCHHOCTH MAarHUTHOTO TIOJISL U (Pa30BYIO CKOPOCTDH BOJIHBI.

109. 3anuiuuTe YypaBHEHUE BBIHYKIACHHOro KojieOanus. Kakoe sBJIeHHE Ha3bIBaIOT
pe3onancoM? Hapucyiite pe30HaHCHYIO KPUBYIO.

110. KoneGaTenbHblit KOHTYp paJMONPUEMHHUKA COCTOUT U3 KaTYIIKH MHAYKTHBHOCTBIO L
= 1 mI'n ¥ IEpEeMEHHOTO KOHJIECHCATOPa, EMKOCTh KOTOPOTO MOXET U3MEHSATHCS B IpeIenax
oT 9,7 1o 92 n®. B xakoM nuana3oHe JUIMH BOJH MOXXET MPUHUMATh PaAMOCTAHLUHN ATOT
IPUEMHHUK?

111. Kakoe sBrnenume Has3piBaloT uHTepepeHuuer? Kakue BOJHBI  Ha3bIBAIOT
KorepeHTHbIMU? KakuM 00pa3oM TOIy4ar0T KOTEPEHTHHIE CBETOBBIC BOJHBI, HCIIONB3YS
HeJa3epHbIE HCTOYHUKH?

112. Ha wMpImpHYIO TUIEHKY C TIOKa3zaTeneM mpenomieHus n = 1.3, Haxonsmiyrocs B
BO3/IyX€, MaJaeT HOPMAJIbHO MYyYOK Jiydei Oenoro cBeta. [Ipu kakoii HauMEHbIEH TOIIINHE
dmin TUTEHKH OTpa)K€HHBIA CBET ¢ JTUHON BOJHBI A = 0,55 mrxm okaxercs MakcHMalbHO
YCUJIEHHBIM B pe3yJlibTaTe HHTephepeHnn?

113. Uto Takoe omnrtuueckas pa3HocTh xona? UeMy paBHa onTuueckas pa3HOCTh XOJa B
MUHUMYyM€ U MakcuMyMme uatepdepennn? Uemy paBHa pa3HOCTh (a3 KOTEPEHTHBIX BOJH B
MUHUMYyM€ U MaKCUMyMe HHTepepeHIInn?

114. Ha ToHKul CTEKJISTHHBIN KIIMH, ITOKAa3aTellb MpeJoMIIeHHs] KoToporo n = 1,55, mamaer
HOpPMaJIbHO MOHOXPOMATHUECKUI CBET. [[ByrpanHblil yroi @& MeX1y MOBEPXHOCTSIMHU KIMHA
paBen 2'. OnpeaenuTh JUIMHY CBETOBOM BOJHBI A, eCii paccTosHue D MEXIy CMEXHBIMHU
UHTEpPEePEHITMOHHBIMI MAKCHMYMaMH B OTPaKEHHOM cBeTe paBHO 0,3 aum.

115. Yro takoe qudpaxnusa? Chopmynupyite npunuun I'roiirenca — @penens.
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116. Ha mmadparmy c kpyrieiM orBepcTreM auamerpoMm d = 4 wum majgaeT HOpMalbHO
napaieNIbHbIi My4OK Jydell MOHOXpPOMAaTHYECKOro cBeTa ¢ JIMHON BoJHBL A=0,5mKm.
Touka HaOFOICHHST HAXOUTCS HA OCH OTBEPCTHUs Ha paccTostHuu b = 1 m ot Hero. CKOJIBKO
30H K ®peHnens ykiaapiBaeTcsi B OTBepcTHH? TeMHOE WM CBETJEE ISITHO HOJIYYUTCS B
HeHTpe MU PaKIUOHHON KAPTHHBI, €CIIM B MECTE HAOIIOJCHUI TIOMECTUTD dKpaH?

117. IIpuBenure pPUCYHOK, NMOSCHAIOMMK mnoctpoeHue 30H Ppenensa. Kakoe uyuciao 30H
@peHenst JOKHO OTKPbIBaTb OTBEPCTHE, YTOOBI B IIEHTPE 3KpaHa IOJIYy4ajJoCh TEMHOE
ATHO?

118. 3anummTe YCIOBHUS TJIABHBIX MAaKCUMYMOB AH(PPAKIMOHHOW pemerkn. YTo Takoe
MOPSIIOK cHeKTpa AudpakiiMOHHOMN pemeTku? Kakue BOTHBI Ha3bIBAIOT pa3penieHHbIMA? YTo
TaKOE paspemaronias CcrnocoOHOCTh CHeKTpanbHOro mpubopa? Yro Takoe AucIEepcus
T(PPaKINOHHOM PeIeTKH?

119. Ha nudpakunoHHYIO pemerky HOPMalbHO IagaeT MOHOXPOMATHUECKHH CBET.
Onpenenutd yroia @1 AUQpakuuu JUIS JIUHUU ¢ ATUHON BOiHBI A1 = 0,55 mxwm B cmektpe
YETBEPTOr0 MOPSIKA, €CIH YOIl ¢ TUPPAKIIH [T JUHAU C JIHHOU BONHBL A2 = 0,6 mxm B
CIIEKTPE TPETHETO MopsiJiKa cocTapiseT 30°.

120. B yem coctout 3akon byrepa? Kakoe siBjieHre Ha3bIBalOT paccesHueM cBeta? B yem
COCTOUT 3aKOH Panest aist paccesiHus cBera?

121. Kakylo »JIEKTpOMAarHUTHYIO BOJIHY Ha3bIBalOT JIMHEHHO-NOJIApU30BaHHOU? OTBET
MOSICHUTE PUCYHKOM. UTO Takoe SJUTMNTHYECKH MOysapu3oBaHHBI cBeT? Chopmynupyiite
3ak0oH Maroca.

122. Yron o« MexIy IUIOCKOCTSMHU TPOMYCKaHHUS MOJspu3aTopoB paBeH S50°.
EctecTBeHHBIH cBET, MPOXO0/Is Yepe3 TaKylo CUCTeMYy, ociadisiercs B n = § pas. [Ipenedperas
MoTepeil CBeTa MNpPU OTPAKECHUH, ONPEACTUTh KOIhGHUIMEHT K TOrjomeHus cBera B

HOJIAPOUIAX.

123. Kakoli cBer Ha3bIBalOT YaCTUYHO-TIOJISPU3OBAHHBIM? YUro Takoe creneHb
nosigpu3anuu? Kak IpoOMCXOAWT MOJIApU3alds CBETa IPU IPOXOXKIECHUU CBETA YEPE3
IPaHuLly JBYX AUDJIEKTPUKOB? B uem cocrout 3akoH bprocrepa?

124, Onpenenuth CTENEHb MNOJSpU3alMM P YacTUYHO MOJSPU30BAHHOIO CBETa, €CIIH
aMIUTUTYAa Imax CBETOBOTO BEKTOpa, COOTBETCTBYIOIIAs MAaKCUMaJbHOM HMHTEHCHBHOCTHU
cBeTa, B n = 3 pa3za Oosblle aMIUIMTYAB! Imix, COOTBETCTBYIOLIEH €ro MUHUMAaIbHON
MHTEHCUBHOCTH.

125. B uem cocrout sBieHue nBoHHOro sydenpenomieHus? Kak oObSICHUTDH 3TO SIBJICHHE

MCXOJISl U3 ONITUYECKOM aHU30TPOITUU KPUCTAIIOB?

126. Kakoe sBneHne HasbiBaloT aucrnepcuei? Kakyro BeIWYMHY Ha3bIBAIOT JUCHEPCHEN
BeniectBa? UTo Takoe HOpMasbHas U YTO aHOMAJIbHAS AUCTIEPCHS?

127. AOcooTHO UuepHOe Teno umeeT Temneparypy 71 = 3 kK. Ilpu ocTeiBaHuHU Tena IIUHA
BOJIHBI Am, COOTBETCTBYIOIIAS MAaKCUMAJIbHON CHEKTPaTbHOW TUIOTHOCTU DHEPreTHYECKOM
cBeTuMOCTU (Fir)max, M3MeHHMIach Ha Al = 8 mxm. Onpenenuts Temmeparypy T2, 10
KOTOPOU TEJI0 0XJIaUIO0Ch.

128. Kakyto momtHocts N Hazo MoJBOAUTH K 3aU€PHEHHOMY METAITIMUYECKOMY IIAPHKY
pammycom R = 2 cm, uTO6BI HOAmepXkHBaTh ero Temmeparypy Ha T = 27° C Bwume
TeMIepaTyphl OKpYXKAIOIIeH cpeibl, KoTopyto cumTath paHoit 20° C. CumTath, UTO TEImIo
TEPSIETCS TOJIBKO BCIIEICTBUE U3ITYyYCHUS.
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129. Hapucyiite pacnpezneneHue Ty4encnycKaTeIbHOW CIOCOOHOCTH a0COIIOTHO YEPHOTO
Tena mo JuyinHaM BosiH. Kak oHO u3MeHsieTcst ¢ u3MeHeHneM Temneparypbl? B uem cocrosiia
runote3a [Tnanka? Yro takoe «ymnbTpaduoseroBas katactpoda?

130. MakcumainbHasi CIEKTpajdbHas IJIOTHOCTh OSHEPreTUYECKOH CBETHUMOCTH (I ir)max
abCcomoTHO 4epHOTo Tena paBHa 4,16-10" (Bm/wm?)/m. Ha kakyro mIHMHY BONHBI Am OHa
IIPUXOAUTCSA?

131. Kakwue siBieHUs MOATBEPKIAI0T KOPIYCKYISIpHYIO Tiprpoay ceeta? Uro Takoe poTon?
Uemy paBHBI €T0 SHEPTHUS, MAcCa, UMITYIIbC?

132. ®otoH ¢ sneprueit € = 0,25 M»sB paccessics Ha epBOHAYAIBHO MOKOUBIIEMCS
CBOOOJTHOM 3JICKTpOHE. DHeprus paccessHHoro ¢GoroHa & = (0,2 MbB. Onpenenuts yron €
paccestHusl pOTOHA.

133. Kakue 3akonbl Gorodddexta HEmb3si 0O0BICHUTH BOJHOBBIMHU IMPEACTABICHUSMU O
cBere U noueMy? Hanummre ypaBHeHue DiHmTelHa 11 Gororddexra Uto Takoe kpacHas
rpanuna ¢oroddpdekra? OT uero ona 3aBucHT? Kak 3KCIEPUMEHTAIBHO ONPEACIUTH
MaKCUMAaJIbHYIO CKOPOCTh (hOTODIIEKTPOHA?

134. Onpenenutsb, 10 Kakoro noreHuuana U 3apsaauTcst yeAMHEHHbIN cepeOpsHbI mapuk
IIpH 00JIy4EHUU €ro YIbTpadroIeTOBBIM CBETOM JITTMHON BOJHBI A = 208 HMm.

135. Uro takoe Komnron — »sddexr? Iloyemy mnpu KOMOTOHOBCKOM pacCESHUHU
YMEHBILIAETCS AHEPrusi paccessHHOro (oroHa? YBeNMWYHBACTCS WM YMEHBIIAETCA JJIMHA
BOJIHBI CBeTa MpH paccessHur B Komntou-3gdexre? YUemy paBHO U3MEHEHHUE JITUHBI BOJIHBI?

KakoBo MakcuManbHOE H3MEHEHUE JJIMHBI BOJIHBI IIPH KOMIITOHOBCKOM pPacCCCIHHH Ha
CBO60,Z[HBIX SHGKTpOHaX?

136. B pesynbrate addexkra Komntona ¢oton ¢ sneprueii € = 1,02 M>B paccesincs Ha
cBOOOJHOM 2JIeKTpOHE Ha yroa € = [50° Onpenenutb HEPTUIO & pacCesHHOTo (HOTOHA U
KHUHETHYECKYIO SHEPTHIO 1 JIEKTPOHA OTAauH.

137. B 4yem coctosna runotesa ne-bpoiina? Kakue onbITel MOATBEPKAAIOT ATY THIIOTE3Y?

138. Kunernueckas sneprus snexkrpona pasHa 0,51 M»sB. KakoBa B 3ToM ciiydae JuiMHa
BOJIHBI J1e bpoiins anekrpona?

139. 3anuiuuTe COOTHOLIEHUS HeompenenéHHoctu [eiizenOepra? Ilouemy mnoHsTHE
TPAeKTOPUHU B KBAHTOBOW MEXaHHUKE TEPSET CMbICI?

140. DONEeKTPOH HAaXOAWUTCA Ha METAITUYecKoW NbIIMHKe ¢ auamerpom D. OneHutsb
HETOYHOCTh AV, ¢ KOTOPOIl MOXKET OBITH OMpe/IeNieHa CKOPOCTh JIEKTPOHA.

141. B uem coctout ¢usmueckuii cmbici BojgHOBOW (yHkumu. Hamummre BpeMeHHOE

2
ypaBHenue llpénunrepa. Moxer nu ‘\II ‘ MIPUHUMATh 3HAUYCHUSI, OOJIBIINE STUHUIIBI?

142. CoOcTBeHHast (yHKIMS, OIMKCHIBAIOIIAs COCTOSTHUE YaCTHI[BI B TMOTEHIIMAIHLHOM
suke, umeeT Bua: Wn(X)=C sin(zn/l)X. Mcmomp3ys yciioBue HOPMHUPOBKH, OIPEACIUTH
noctostHHy1o C.

143. Hanumwure crangapTHele ycinoBUs A BOJHOBOM — ¢yHkuuu. Hamummre
crauroHapHoe ypaBHeHue lllpéaunrepa. Hanummure ycioBue HOPMHPOBKH JJIsi BOJHOBOM
¢byHkuun?

144, Yactniia B OECKOHEYHO TIIYOOKOM MOTEHIINATLHOM SIIUKE HaAXOOUTCI B

B036Y)K,Z[CHHOM cocrogaun N=3. KakoBa BCPOATHOCTb HAXOXKIACHUA YaCTULLI B CpC,Z[HCI\/'I
TPCTH SAlHKA.
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145. DJEeKTpPOH HaxXoIUTCs B OECKOHEYHO TIIIYOOKOM MPSMOYTOJIbHOM IOTEHIIHATILHOM
smpke mupuboi |, Hammcats  ypaBuenue IllpeamnHrepa W ero  pemicHHe B
TpUroHOMeTpHUecKoit hopme aist obmactr 0<x<I.

146. Hamumnre ypaBHenue lpénunrepa s ainekTpoHa ¢ dHeprueil E, aBuxyierocs B
MIOJIOKUTEIILHOM HarpaBlieHHH ocu X st obnacreit 1 u 27
uA
U(x) I
1
1, > X
147. Hanummre pemenus ypasHeHusa IllpenuHrepa minsd NOTEHUMANbHOM CTYIICHH.

Uro Takoe ko3dduiment orpaxenua? Kak oH BeIpakaeTcs 4epe3 aMIUIUTYbI MaJaromei 1
OTpaXEHHOM BOJIH?

148. Hamumure ypaBuenue lllpénuurepa mist ¢cBOOOAHOTO 3JEKTPOHA, ABUXKYIIETOCS B
MOJIOKUTETILHOM HampaBlieHun ocu X co ckopocteio V. Haiiaure pemieHue 3TOro
ypaBHEHHUS.

149. Kakue kBaHTOBBIE UnCiIa ONMPENEISAIOT COCTOSHUS 3JIEKTPOHA B aToMe Boaopoaa? Uro
Takoe BBIPOXKJEHHBIE cocTossHMsI? Kak ompenenuTh CTENeHb BBIPOKACHUS COCTOSHUN
3JIeKTpoHa B arome Bojopona? B dyem cocrosr mpaBuia orbopa? C KakuM 3aKOHOM
COXpaHEHHUS OHU CBSA3aHBI?

150. Onpenenure CTENEHb BHIPOKACHUS YPOBHS SHEPIHH ¢ N=3 B aTOME BOJOPO/Ia.

151. B dWem cocTOMT NPUHLIMUI  TOXAECTBEHHOCTH (HEPA3IMYMMOCTH)  YAaCTHII.
Chopmynupyiire npuniun [laynu. Kak 00bICHUTE IEPUOANYECKYIO TIOBTOPSIEMOCTH CBOWCTB
aromoB? [ToueMy BO3SHHKAIOT «HAPYIICHUS» B IOPSAKE 3aCTPOHKHU DIIEKTPOHHBIX 000JI0YEK?

152. Wcnonp3ys mpunnun [layau, yka3aTh, Kakoe MaKCHMAJIbHOE YHCIIO JJIEKTPOHOB B
aToMe MOTYT UMETh OJIMHAKOBBIMH CJICIYIOIINE KBaHTOBBIC uncia: 1)n, I, m, ms, 2) n, I, m.

153. OObsicaure cxembl L-S w J-J cCBiI3M T1pH  CIOXKEHUH  CIMHOBBIX H
OpOUTAIEHBIX MOMEHTOB.

154. ONEeKTPOH B aTOME BOJOpOJia HAaXOAUTCs B P-cocTossHuU. Ompenennute BO3MOXKHBIE
3HAYCHUS] KBAHTOBOTO 4YHCNA | M BO3MOXKHBIC 3HAUCHHUS IOJHOTO MOMEHTa HMITYJIbCa
anekTpoHa. [TocTpoiiTe cOOTBETCTBYIONIME BEKTOPHBIE quarpaMmbl. Uto Takoe cnuH? B uem
MIPOSIBIISIETCS] CIMH-OpOUTAIbHOE B3auMOIelcTBIE?

155. Kak cBsi3aHbl MOMEHT UMIYJIbCa U MarHUTHBIA MOMEHT aToMa? OObsCHUTE, TOUEMY
MarHMTHBII MOMEHT U MOMEHT HMIIyJIbCa HEKOJUIMHeapHbl? OnpenennTs MarHUTHBIN
MOMEHT atoMa B cocTostHuM *D. OTBeT BBIpa3uTh B MarHeToHax bopa.

156. KakoB nopsiiok 1 paguyc AeicTBHs aaepHbIX cui? UTo Takoe SHeprHst CBSA3U sapa?

157. Onpenenuth AePEKT MaCcChl, YHEPTUIO CBSA3U s7pa M €ro YACIbHYIO DPHEPTUIO CBSI3U
s onemenTa 2Cs ss.

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

159. Kakue snemeHTapHbIe YacTUIBI OTHOCATCS K JIENTOHAM, Me30HaM, OaproHaM?

160. Kakue 3akoHBI COXpaHEHUS BBIIIOTHAIOTCS B (DU3HKE AJIEMEHTAPHBIX YaCTHIL?
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Bonpocsl 11 npoBeaeHns 3k3aMeHa (2 cemecTp)

Bonpochbl a5l OeHKH 3HAHWHA, YMEHWIl W HABBIKOB, CHOPMHPOBAHHBLIX Y CTYAEHTAa IO
komnerenuuam OK-1:

1.

16.

17.

18.

19.

20.

21.
22.

23.

[IpoctpancTBO M Bpemsi, cucTteMbl oTcueTa. OCHOBHBIE KMHEMATHUECKUE XapaKTEPUCTHKU
KPUBOJMHEWHOTO JIBMXKCHHS: CKOPOCTh W YyCKOpeHue. HopmaibHO€ M TaHICHIIMAIBHOE
YCKOpEHHE.

Kunemartuka BpalaTesbHOTO IBUXKEHUS: YITIOBasi CKOPOCTh M YIJIIOBOE YCKOPEHHE, X CBS3b
C JIMHEHHOU CKOPOCTHIO U YCKOPEHHUEM.

IToHsTHE COCTOSIHUA MEXaHUYECKOM CUCTEMBI. 3aKkoHBI HbroTOHA.

3aKoH coxpaHeHus uMiyibca. LleHTp nnepuuu.

MoOMEHT uMITyJIbCa MAaTEPUATILHOM TOYKH U MOMEHT CHJIbI MEXaHUYECKON CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXPAHEHHUSI MOMEHTA CUJIbl MEXaHUYECKOW CUCTEMBI.

Cwita, paboTa u moTeHIMaIbHas dHeprus. KoHcepBaTHBHBIC U HEKOHCEPBATHBHBIC CHJIBI.
PaboTa u KuHEeTHYECKAasI SHEPTHSL.

3aKkoH COXpPaHCHUA IIOJTHOM MEXaHUYCCKOM OHCPI'MH B IIOJIC TIOTCHIUAJIIBHBIX CHUJIL.

. CBsI3b MEXy CUJION M MOTEHIMAILHON dHEpTrUel. [ paqueHT cKansapHOil (PyHKIUH.

. YpaBHEHHE BPAILEHHs TBEPIOTO Tela BOKPYT 3aKPEIUIEHHOM OCU. MOMEHT MHEpLUU.

. MomenTt nnepuuu. @opmyna ILlreitnepa.

. IIpunun otHocutensHocTH ["anunes-OiHmTeitHa. [locTynarsl TeOpUn OTHOCUTENIBHOCTH.

.CoOpiTie. CuHxpoHHM3anuss 4YacoB. OTHOCHTENBHOCTh OIHOBPEMEHHOCTH. 3aMeJIeHUE

BpeMeHH. COKpallleHUe JUIUHBI.

. IIpeoOpazoBanust Jlopenna. PensTUBUCTCKUII HHBapUaHT-UHTEPBAT MEXIY COOBITHUSMHU.

CrnokxeHHe CKOpPOCTEeM B PEIATHUBUCTCKOW MEXaHUKE. PeIsSITUBUCTCKUN HWMITYJIbC. 3aKOH
coxpaHeHus umnyinbsca. PendaruBuctckas sHeprus. CBs3b mMacchl U 3Hepruu. Kunernueckas
SHEprus.

Onextpuueckuil 3apsazn. BsaumopeiictBue 3apsanoB. 3akoH KynoHa. 3akoH coxpaHeHuUs
NEKTPUYECKOTO 3apsa.

OnekTpuueckoe mnoise. Hanpsyk€HHOCTh 3JIEKTpUYECKOro mosis W noreHuuan. [lpuHuun
CYyNEPIO3ULIUU TTOJEN.

Pabora cun snexTpocTaTHUECKOro Mo MpH nepemenieHuu 3apsiaa. Lupkynsauus BekTopa
HaNpsHKEHHOCTH IJIEKTPOCTATUYECKOTO TOJIS. IToTeHunanbHbIN XapaxkTep
JIEKTPOCTATUYECKOTO MOJIS.

ITotok BekTOpa HampsLKEHHOCTH AJEKTpocTarhueckoro mnons. Teopema I'aycca mns
NEKTPOCTATUYECKOTO MOJISI B BAKYYME.

[Tpumenenue Teopemsbl ['aycca K pacué€Ty ANEKTPUUYECKUX TOJEH 3apsHKEHHBIX TIOCKOCTH,
IUATUHIPA, chepsl, mapa.

[TpoBoaHMKY B dneKTprdeckoM moe. [lone BHyTpu U 'y TOBEpXHOCTH MTPOBOAHHKA.

3Hepr1/151 CUCTEMblI HCIIOJABUKXHBIX 3aps10B. 3Hepr1/1$[ 3apsAKECHHOTO IMPOBOJHUKA M
KOHJIEHCATOpa. DHEprus U 00bEMHAs TUIOTHOCTh DHEPTUU DIIEKTPUYECKOTO TOJs. DHEeprus
MOJIIPU30BAHHOTO JTUAJICKTPHUKA.

Onekrpudeckuil Tok. Cuna Toka. [IMOTHOCTh TOKa. YCIOBUS CYIIECTBOBAHHS MOCTOSHHOTO
TOKA.
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24. O000mEnHbIii 3akoH OMa B MHTErpayibHOi (popme. Pa3HOCTh MOTEHIMANOB, HANpsDKEHUE,
O/1C. 3akon [Ixoyns — Jlenua.

25. MarautHoe nosie. MTHAYKIUs MarHUTHOTO MoJIsl. 3aKOH AMrepa.

26.3akon buo — CaBapa — Jlarutaca u ero mNpUMEHEHHE K pacdyéTy MAarHUTHOTO IOJIS
MIPSIMOJIMHENHOTO IIPOBOJHUKA C TOKOM.

27. MarautHoe 1oJjie KpyroBoro Toka. MarHuTHBIA MOMEHT BUTKA C TOKOM.

28. BuxpeBoil XapakTep MAarHUTHOTO TOJiA. 3aKOH IIOJIHOTO TOKa (LUPKYJSALUS BEKTOpa
MarHMTHON HUHIYKIUH).

29. [leficTBue MarHuTHOTO IO Ha JABWXKymuikcs 3apsna. Cuma  Jlopenma. JIBrkeHue
3apsSOKEHHBIX YaCTHIl B MATHUTHOM TI0JIC.

30. MaruutHsIii notok. Teopema ['aycca 17151 MArHUTHOTO TTOJIS.

31. SIBneHue DJIEKTPOMAarHWTHOM WHAYKIHH. 3akoH Dapanges (3aKOH DIEKTPOMarHUTHOM
uHAykuuu). 3akoH  JleHnma.  SlBneHue  caMOMHAYKIMM. VHIYKTUBHOCTBb.  3aKOH
CaMOUHIYKIUH.

32. DHeprus CUCTEMBI ITPOBOTHUKOB ¢ TOKOM. OOBbEMHAS MIIOTHOCTH SHEPTUH MATHUTHOTO TIOJISL.

33. 3aKOH MMOJIHOTO TOKA JI1 MAarHUTHOTO 110JIs B BeecTBe. HanpskEHHOCTh MArHUTHOTO T1OJIS.

34. YpaBHenus MakcBeruta [uist 2JIEKTPOMAarHUTHOTO 1oJist. TOK cMeneHusI.

35. M neasibHbli TapMOHUYECKUN OCLIMILIIATOP. Y paBHEHHUE UI€AIBHOTO OCLMIUIATOPA U €ro
pemeHre. AMILTUTY/Ia, 9acToTa U ¢a3a xonedanus. KomruiekcHas ¢popma npeacTaBieHus
rapMOHUYECKUX KOJeOaHH.

36. BexTopHOE OnUcaHue CIIOKEHHSI KOJIeOaH .

37. Ilpumepsl KosiebaTeNbHbIX ABMKEHUH Pa3InYHON (PU3NYECKON MPUPOIBI.

38. DHeprus konebaHui

39. CBoOO1HBIE 3aTyXarolue KojaeOaHs OCLIMIUIATOpA ¢ HOTepSIMU. BhIHYKI€HHbIE KOsleOaHuU .

40. Boael. OOpa3zoBanue U pacpocTpaneHue BoiH. [IpogoapHbie 1 onepedHbie BOTHBL. DpoHT
BOJIHBI, BOJIHOBAsI IOBEPXHOCTH. JlJINHA BOJIHBI U CKOPOCTb PACIIPOCTPAaHEHUS BOJIH.

41. YpaBHeHUs MIIOCKON U cepuyeckoil Oerymux BosH. BonHoBoe uuco.

42. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH. CKOPOCTh paclpOCTPAHEHUS IEKTPOMArHUTHBIX BOJIH.
W3nyuenue 31eKTpOMarHUTHBIX BOJIH.

43. DHeprust 3NEeKTPOMArHUTHBIX BOJH. OO0bEMHAs IMJIOTHOCTh SHEPIMU BIEKTPOMATHUTHOTO
nosus. Bekrop YMoBa — [loiiHTHHTA.

44. J1eKTpOMarHuTHas PUPOJIa CBETOBBIX BOJIH. [IpHOIIMKEHUs] TeOMETpUYECKOil, BOJIHOBON U
KBaHTOBOM OITHKH.

45. laTepdepeHIys CBETOBBIX BOJH. Y CIIOBUS JAJs1 HAOIIOAEHUS U CIIOCOOBI peaan3auu (MeTox
IOnra, Ounpusma @penens) Ontuueckas pa3HOCTh XOAa. YCIOBUS MaKCHMyMOB |
MUHUMYMOB HHTepdepeHinu. MHTepdepeHuns B TOHKUX IUleHKaX. [lomocel paBHOMU
TOJILIMHBI U TOJOCHl paBHOro HakyioHa. [Ipumenenue untTepdepenuu. Audpakuus cpera.
[Tpunnun I'toitrenca-®penens. Judpakuus Openens u @paynrodepa?

46.Meron 30H @penens. [dudpakums OpeHens Ha KpPyrioM OTBEPCTHH U JIUCKE.
Hudpakimonnas pemerka. IlpumeHeHne ee B KadecTBe crekrpomerpa. Jlucmepcus u
pazpematomas cuia. [lonarue o romorpaduu.

47. Tlonsipuzanusi CBETOBBIX BOJH. Bunel momspuzanuu. Crenens mnoisipuzauuu. CrocoObl
MOJy4eHUs noisipuzanuu ceeta. [lonsipuzanus npu otpakeHuu. 3akoH bprocrepa.

48. JIpoitHoe myuenpenomiienue. [lonspusanus ceera npu ABOHHOM JTydenpeoMIeHIH

49. Tonsipuzanmonusie pu3MeL. [omsiponssl. 3akoH Maioca.

50. PactipocTpanenue cBera B BemiecTBe. HopmasnbHas U aHOMajbHas AUCIIEPCUs. DIEKTPOHHAS
Teopus JUCTIEPCUH.
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51. Ilornomenue cBera B BemiecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGeHHOCTH MOTIOMIEHUS
B Pa3pEeKEHHBIX razax U CIJIOUIHBIX CpeJax.

52. Paccesinue cBeta BemecTBOM. PaneeBckoe paccestHie. MoOJEKYISIpHOE pacCesiHuE.

53. M3oxopuueckuii, n300apuyecKuii, "30TEPMUUYECKHA, aInadaTHIECKUN TPOLIECCHI B

UJeanbHbIX Ta3ax. [IpeoOpazoBaHue TEIIOTH B MEXaHUYIECKYIO paboTy.
54. BHyTpeHHss sHEprus Tena. BHyTpeHHss 3Heprus nacalbHOIo ra3a. TemioeMKoCTb.
TennmoeMKoCTh TBEpbIX Teil. 3akoH J[rononra u I1Tu.

55. O6patumbie U HeoOpaTtuMmeble mnpouecchl. [lepBoe Hayano TepMoaUHAMUKU. TemIoeMKOCTb.
YpaBaenue Maiiepa.

56. TepmoanHaMu4eckoe paBHOBecHe W TemmepaTypa. HyneBoe Hauano TepMOIMHAMHKH.
OMmnupuueckas TemneparypHas Imikana. KBasucraTmdyeckue MpoLEecchl. Y paBHEHHE
COCTOSIHUS B TEPMOJIUHAMUKE.

57. O06patumbie U HeoOpaTtuMmble mnpouecchl. Bropoe Hauano tepmoaunamuiku. [uxn Kapho.
DHTponHUs.

58. laBnenue raza ¢ Touku 3peHus MKT. CBs3b TEIUIOEMKOCTH C YHCIOM CTENEHEH CBOOOIbI
MOJIEKYJI ra3a.

59. Makpo- u Mukpococtosius. CTaTUCTUYECKHIA BEC U BEPOSITHOCTh MakpococTosiHus. da3oBoe
IIPOCTPAHCTBO.

60. Pactipeniennene MakcBensia MOJEKyn HeanbHOro raza. Hawbonee BeposiTHas, CpenHsis U
CPEIHEKBAaApAaTUYHAsl CKOPOCTH. OKCIEPUMEHTAJIbHOE OOOCHOBAaHUE  paCHpEEICHUS
Makcseiuia.

61. Pactipenenenne bonbiimana u Gapomerpudeckas popmyia.

62.Yuciao CTONKHOBEHMM U JIMHA CBOOOJHOTO IMpoOera MOJEKyNl HAeaJbHOro Tasa.
OMnupuueckue ypaBHeHus: nepenoca: ®uka, @ypre u HproToHa. Penakcanys K cOCTOSHHUIO
paBHOBecusl. CpelHee YUCIIO0 CTOJIKHOBEHUM

Bonpoch! 111 olleHKHM 3HAHUI, YMeHH U HABBIKOB, C()OPMHUPOBAHHBIX Y CTYJEHTA MO
rkomuerenuuam IK-12:

63. C BBIIKK OpOCHJIM KaMEHb B FOPU30OHTAJILHOM HampaBieHHH. YUepe3 2 ¢ KaMeHb ynal Ha
3emit0 Ha pacctossHUM 40 v OT ocHOBaHUs BBIIKU. ONpenenuTh HAYaIbHYI0 U KOHEUHYIO
CKOpPOCTb KaMHSI.

64. Kamenp OpocaloT MOA yIJIOM K TOPU30HTY. Panumyc KpHUBHM3HBI TpPAaeKTOpUU B TOUKE
HaWBBICIIETO MoAbeMa paanyc KpuBu3Hbel R = 10 M. Onpenenure CKOPOCTh B 3TON TOUKE

65. JIuHeiHas cCKOpPOCTh TOUEK HAa OKPYKHOCTH Bpalllalollerocs aAucka paBHa 3 M/C. Toukw,
pacnosokeHHble Ha paccTossHuu 10cM Oinke K OCH, UMEIOT JMHENHYIO0 CKOPOCTh 2 M/C.
Omnpexnenurte yriioByt0 CKOPOCTb BPALLCHUS JUCKa.

66. UtoOb! onpenenuts Ko3hGuuueHT TpeHus K Mexay AepeBsSIHHBIMEH MOBEPXHOCTAMH, OpYCOK
MOJIOKWJIM Ha JOCKY M CTaJH MOJHUMATh OJMH KOHEIl JIOCKH JI0 TeX MOp, MoKa OpycoK He
Hayal 10 Hell CKONB3UTh. DTO MPOM3OMLIO MpH yrie HakimoHa jgocku 45°. Ompemenmute
KOA(QPUIHUEHT TpeHus?

67. Ha oy cTouT Tejexka B BUJIC JUITMHHOM JIOCKH, CHA0KCHHOM JIETKUMH KosiecaMu. Ha oHOM
KOHIIE JIOCKH CTOMT 4elloBeK. Macca uenoBeka 60 xe, Mmacca gocku 20 xe. Maccoit konec
npeHeOpeub. TpeHue BO BTyJKax He3HAuuTeNbHO. C KaKOW CKOPOCTHIO OYIET IBHUTaThCA
TEJICIKKA, ECITH YCIIOBEK MOMIET BJIOJb JOCKH CO CKOPOCTHIO (OTHOCUTEIILHO JTOCKH) 1 m/c?
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68. [Inardopma B Buae aucka paamycom | m Bpaimmaercs mo wHepIuu, aenas 606/mun. Ha xparo
m1aTGopMbl CTOUT YelOoBeK, Macca KoToporo paBHa 80 xe. CKOIbKO O0OOPOTOB B MUHYTY
Oyzmer nenare IuaTdopma, €CIM YEJNOBEK mepeiiner B ee meHTp? MOMEHT HHepIUu
mnatgopmel paBeH 120 xe-m?. MOMEHT HHEPIMH YelOBEKa PACCUMTHIBATH KaK JUIsi
MAaTepUaIbHON TOUKH.

69. Kamenn GOpomen Beepx non yraom 60° x mosepxuoctn 3emmn. Kunernueckas sHeprus
KaMHsI B Ha4aJIbHbIM MOMEHT paBHa 20 /orc. OnipenennTh KHHETUYECKYIO0 U TOTEHIUAIbHYIO
SHEPTMM KaMHsS B HauMBBICIICH TOUKE e€ro Tpaekropuu. CONpOTUBICHUEM BO3]yXa
npeHedpeys.

70. XokkeliHas 11aida CKONB3UT 5 M, €CJIM IpH OPOCKE €l COOOIIal0T HAaYalbHYI CKOPOCThH 2
M/c. Kakoit myTh OHa TPOCKOJIB3UT, €CIIN €l COOOITUTH HAaYaJIbHYIO CKOPOCTh 4 M/c?

71. Toukwuii crepskeHsb amuHON 50 cm U Maccoit 400 2 BpamaeTcs ¢ yrioBbIM YCKOPEHHEM 3 ¢ 2
BOKPYI' OCH, MPOXOSIIEeH uepe3 CepeauHy CTEepXKHS MEepHeHIUKYIIPHO K €ro JJIMHE.
OnpenenuTth Bpalaromuii MOMEHT.

72. Haiitu paboTy moabema Tpy3a IO HAaKJIOHHOH IUIOCKOCTH, eciii Macca rpysa 100kr, anuHa
HAKJIOHHOH TIIOCKOCTH 2 M, yron HakitoHa 30°, koadduuuent tpenus 0.1 u rpy3 ABHKETCS C
yckopenueM 1 m/c2.

73.Ban maccoit 100 xe u pamuycom 5 cm Bpamancs, nenas 8 o6/c. K nunuuapudeckoi
MIOBEPXHOCTU Baja MpWXKald TOPMO3HYIO Kojoiaky c¢ cwioil 40 H u uepe3 10 ¢ Ban
ocra”oBwiIcsa. Onpenenuts KodpPUIneHT TpeHusl.

74. Kunetndeckasi SHEprusi BPaIlAlOIIEToCss TBEPAOTO Tena. J[JIMHAa TOHKOTO MPSMOTO CTEPIKHS
60 cm, a macca 100 e. OmpenenuTs MOMEHT WHEPIUH CTEPXKHS OTHOCHTEIBHO OCH,
NEePIECHUKYIISIPHON K €ro JUIMHE U MPOXOAALICH Yepe3 TOUKY CTepKHsI, yaaleHHyo Ha 20 cm
OT OIHOTO U3 €T0 KOHIIOB.

75. Ilpearnonoxum, 4To Mbl MOXKEM M3MEPUTh AJIUHY CTepkKHs ¢ TouHOCThIO 0,1MkM. ITpu kakoi
OTHOCHUTEJIbHOM CKOPOCTH JBYX HHEpPLHUAIbHBIX CHUCTEM OTCUETAa MOXHO ObUIO OBl
OOHApYKUTh PEISATUBUCTCKOE COKpAIEHUE JIMHBI CTEPXKHs, COOCTBEHHAs! IJIMHA KOTOPOTO
paBHa 1 m?

76. B mabopaTropHOW cHCTeMe OTcueTa MU-ME30H C MOMEHTa POXKICHHS O MOMEHTa pacraia
nposeren paccrostaue 75 M. CkopocTh nu-Me30Ha paBHa 0,995 c. Onpenenutb cOOCTBEHHOE
BpeMsl JKHM3HM mn-Me3oHa. [lomHas sHeprumsa tema Bo3pocna Ha | k. Kak mpm stom
U3MEHUTCA Macca Tesa?

77.]1Ba OOMHAKOBBIX TOYEYHBIX 3apsiga mo -2 MKKn Haxonmstcs B toukax (0; 0) u (2; 0)
NpSIMOYTOJIbHOM cuctemMbl KoopauHat (X; V), rae X, ¥V 3aganbl B MmeTpax. OnpenenuTs
MPOEKIIMIO HAa OCh OX BEKTOPa HANPS)KEHHOCTH 1oJist B Touke (1; 1).

78.Kakoii myTh 1O CHJIOBOW JIMHHU JO TIOJHONH OCTaHOBKM NPOXOJUT a-4acTHIA B
OAHOPOJHOM TOPMO3SIIEM Moyie ¢ HampspkeHHocThio 2000 kB/M, ecnu HavanbHas
ckopocTb ee 20000 km/c? Macca 4yacTUIbI 6,4 10" «r, 3apsan 3,2 10 19 K.

79.CBs3b MEXAY HaNpsDKEHHOCTBIO TIONII WM MOTeHIHWaioM. [ paduueckoe wu3o0pakeHHe
AJIEKTPUUYECKOTO TOJII ¢ MOMOILBIO CHUJIOBBIX JIMHUHM M 3KBUIIOTEHLUAIBHBIX MOBEPXHOCTEH.
Ompenenure pa3HOCTh TMOTeHIMAIOB Mexay Toukamu (-1, 0,0) uw (1,0,0), ecnm
HANpPsHKEHHOCTH JIeKTprdeckoro nosist E=2i+4j+3K.

80. ToHKU{ CTep)KeHb COTHYT B TOJyKOJblo. CTepKeHb 3apshkeH C JMHEHHOH
mwioTHocThi0 100 HK/M. Kakyro paboty Hamo coBepminTbh, YTOOBI mepeHecTH 3apsan |
HKI1 13 ienTpa kKospla B 06CKOHEYHOCTh

81. BeI4uCIuTh 3MEKTPUUECKUA MOMEHT qumois, ecnu ero 3apsan 10 aKo, miuedo 0,5¢cM.

40



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

beckoHe4yHass IUIOCKOCTBH HECET 3apsili, PAaBHOMEPHO pACIpPEACIICHHBIA C IOBEPXHOCTHOU
miotHocThio 1 MkKin/m?. Ha HEKOTOPOM pacCTOSHMM OT IUIOCKOCTH HapaieibHO eif
pacnioyioxkeH Kpyr paguycom 10 cM. BblUHMCIUTHP MOTOK BEKTOpa HANPSXKEHHOCTH
JJIIEKTPUYECKOTO I10JI Yepe3 ITOT KPYT.

Ha oTrpe3ke TOHKOTO MpsSIMOTO MPOBOJAHMKA PAaBHOMEPHO paclpesesieH 3apsll ¢ JMHEHHOU
mnotHOCTRIO0 7= 10710 K/cm. Berumenuts HOTEHIMAN, CO3/1aBAEMbIil STHM 3apsIoM B TOUKE,
PAaCIOJIOKEHHON Ha OCH TMPOBOJHMKA W YAAJICHHOW OT OJMKaMIIero KOHIA OTpe3ka Ha
paccTosiHue, paBHOE JIJIMHE 3TOr0 OTPE3Ka.

Onpenenuth IJIOTHOCTh TOKAa B JKEJIE3HOM TNPOBOAHUKE MHOW 10M, eciu TpoBOJ
HaxoauTcA noJi HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.

Tok B nerm 6arapen, IJIC koropoii 30 B, paBen 3 A. Hanpshkenue Ha 3axkuMmax Oarapeu 18
B. Haiigute conpoTHBIEHNE BHEITHEW YaCTH LIETTH U BHYTPEHHEE COMPOTUBIICHHE OaTapeu.

[MpoBoauuk mmmHoM | = 20 cm ¢ Maccoit m = 2 2, HOABEIICHHBII TOPH30HTAILHO HA TOHKUX
MIPOBOJIOYKAX, HAXOIUTCS B OJHOPOJHOM MAarHUTHOM IIOJIe, CUJIOBBIE JIMHUU KOTOPOTO
HalpaBJIeHbl BEPTUKAJIbHO BBepX. [Ipu mpoxoxaeHuu no npoBoAHUKY Toka cwioit | = 0,3 4
OH OTKJIOHWJICS TaK, YTO IPOBOJIOUYKH oOpazoBanmu yron o =17° c¢ Beprukanpio. Haiitu
WHIYKIIUIO MATHATHOTO TIOJIS.

beckoHeyHO AIMHHBIN NPOBOJ 00pa3yeT KpyroBOM BUTOK, KacaTeldbHbI K mpooay. Ilo
npoBoAy uzaer Tok cunoit | = 5 4. Halitu paguyc BUTKa, €Clid HaPsS>)KEHHOCTh MarHUTHOTO
noJist B ieHNpe Butka H = 41 A/m.

Kakoii Bparmaromnuii MOMEHT IEHCTBYET Ha paMKy C TOKOM CHIION | = 2 4 mpu momenieHnn ee
B OJIHOPOJIHOE MarHuTHoe moje ¢ uHaykuuedr B = 0,2 T, ecnu pamka comepxxkutr N = 30
BUTKOB TIomaznso S = 10 cu?, a mIocKocTh paMKn 06pasyeT yron £ = 60° ¢ TuHIAME moms?
BbruucnuTh HUPKYIALIUI0 BEKTOpa MHIYKIMH BJI0JIb KOHTYpa, OXBaThIBatoOLIero Toku 11=5 A,
[2=7,5 A, Tekyuiie B OJIHOM HampasjieHuH, U ToK l3=10 A, Texkyuuii B NpOTHBONOJIOKHOM
HaIpaBJICHUU.

3apsiKeHHasl 4acTUlla JIBUYKETCS B MarHUTHOM II0JIE€ 10 OKPYXHOCTH CO CKOpOCThiO U = 1

Mwm/c. WNunykuus marautHoro mons B = 0,3 T, pamuyc okpyxHoctd R = 4 cm. Haiitu
3aps] YacTHIBI, eciii ee KuHermdeckas sHeprust W= 12 kaB.

3apspKeHHasl 4acTHIla JIBUXKETCS B MarHUTHOM IOJIE IO OKPYXHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Napyknust marautHoro nonist B = 0,3 77, paguyc okpyxkHocth R = 4 cm. Haiitn
3aps] YacTHIBI, eclii ee KuHermdeckas sHeprust W= 12 kaB.

Touka coBepIIaeT rapMOHMUYECKHE KOleOaHUs, YpaBHEHUE KOTOPBIX UMEET BU X = A sin ot,
rae A=5 cM, ®=2 ¢~ L. HaiiTu MOMeHT BpeMeHH (GIMKAWIIMiA K HAYaly OTCYeTa), B KOTOPBIi
noTeHNManbHas dHeprus Touku [71=10" 4]k, a Bospacratomas cuma F= +5-10- *H.
Onpenenutsb Takxke ¢a3zy KojedaHuil B 3TOT MOMEHT BPEMEHH.

Touka coBepIraeT rapMoHHUECKUe KojeOaHus. B HEKOTOPbIIf MOMEHT BpeMEHH CMEIlleHHE
TOYKH X = 5 ¢M, CKOpOCTh ee » = 20 cM/c 1 yckoperue a = -80 cm/c 2. HaifTu uKIuueckyo
4acTOTy U Nepuoj KojeOaHui, ¢pa3y kojaebaHuil B paccMaTprUBaeMblii MOMEHT BPEMEHH U

aMILTUTYTy KOJIeOaHUIH.
JIBa rapMOHMYECKUX KOJIEOaHUsI, HAITPABJIECHHBIX TI0 OJHOW MPSIMOM, UMEIOIIHNX OJIMHAKOBBIC

aMIUTUTYJIbI U TIEPUOMBI, CKIAJBIBAIOTCS B OJHO KOJeOaHWE TOW K€ aMIUTMTyAel. Haiitu
pa3HOCTh (pa3 CKIIaIbIBAEMBIX KOJICOAHMIA.

Onpenenuth CKOPOCTh PACIPOCTPAHEHUS BOJIH B YIPYroi cpeae, eclid pa3HOCTh ¢a3
KOoJIeOaHUH JABYX TOUEK CpPeJbl, OTCTOSIIMX JpYyr oT apyra Ha 10 cm, paBHa 60° u wacroTa
kosnebanuit 25 I'y.
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96. /lanbl XapaKTepUCTUKH IBYX KOJI€OATEIbHBIX IBIKEHUM MaTepuaibHoi Touku: T1=T2=8 c,
A1=A2=5 cm. PazHocTb (a3 Mexay STUMHU Kojiebanusmu /4. HaganbHas ¢dasza oqHoro u3
HUX paBHa HYJIO0. 3allUIINTE ypaBHEHUE pe3yibTUpyrolero kojaedanus. [loctpoiite
BEKTOPHYIO JarpamMmy CIOXKEHHUSI.

97. JlaHbl XapaKTEepUCTUKH ABYX KoyeOaTeIbHbIX ABIKEHUH MaTepuanbHoi Touku: T1=T2=8 c,
A1=A2=5 cm. PazHocTts (a3 mexay aTuMu Konebanusmu nu/4. HadanbHas ¢a3a oqHOro u3
HUX paBHA HYIO. 3alUIINTE YpaBHEHUE pe3yabTHpYomero koiedanus. [loctpoiite
BEKTOPHYIO JarpamMmy CIOXKEHHSI.

98. HaiiTu cmelieHue OT MOJIOXKEHUS PAaBHOBECHS TOUYKH, OTCTOSILENH OT UCTOYHHKA KoJeOaHUH

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

99. [Tiockast AMEeKTPOMArHUTHAsI BOJIHA PACIPOCTPAHICTCS B BAKYyMe. AMILTUTY/a
HAIPsHKEHHOCTH AJICKTPHYECKOTO 101t BOJIHBI Em = 50 mB/m. Haiitu ammmuryny
HAIpPSHKEHHOCTH MarHUTHOTO TOJISL.

100. B onnHoponmHo# wm3oTpomHOM cpene ¢ £ = 3 U p =1 pacmpocTpaHseTcs IUIOoCKas
ANEKTPOMArHUTHAsI BOJIHA. AMIUIUTY/1a HAIPSHKEHHOCTH SJIEKTPUYECKOTO MO BOJIHBL K,y =
10 B/m. HaiiTi aMILTUTY Ty HalIpsDKCHHOCTH MAarHUTHOTO TIOJISL U (Pa30BYIO CKOPOCTh BOJIHBI

101. B omnbite HOHra Ha mytd OAHOrO W3 HMHTEpPEpUPYIOIIUX Jyuyed IoMelaiach
MEPIEHIUKYJIIPHO 3TOMY JIydy TOHKasl CTEKJIsIHHAs IUIACTUHKA C I10Ka3aTeIeM TOMJICHUS 1 =
1,5, BcieacTBME Yero LEHTpajbHAs CBeTJas I[0Jioca CMeIlajnach B TOJOXKEHUE,
[IEpBOHAYAJIbHO 3aHUMAaeMOE ISATONH CBETJION Mojocoil (He cuuTas LeHTpasibHOH). JlnuHa
BOJIHBI Hajatorero ceera A = 0,5 mrxm. Onpenenuts TommuuHy d MIIACTHHKY.

102. Ha ToncTyt0 CTEeKISHHYIO TUIACTUHKY HAaHECEH TOHKUHN CIION MPO3payHOro BEIIeCcTBa C
nokasareiaeMm mnpenomsieHus n = 1.3. [lnacTuHka ocBelieHa napaieIbHbIM IIyYKOM
MOHOXPOMAaTHYECKOr0 cBeTa ¢ UIMHON BomHbI A = 640 wm, majamomuM Ha IUIACTUHKY
HOpMaibHO. Kakyro MUHUMAIBHYIO TONIIHHY Omin TOJDKEH UMETh CIIOH, YTOOBI OTPayKCHHBIN
MyYOK MMeJI HAUMEHBIIYIO IPKOCTh?

103. [Hupuna wuHTepdepeHUNOHHOW monockl. Ha MbBUIBHYIO IUIEHKY C IOKa3aTeleM
npenomiieHuss n = 1.3, HaxoAsIIyroCs B BO3AyXe, MajaeT HOPMAJbHO IMYYOK Jydel Oenoro
cera. [Ipu Kakoi HaMMeEHbIIeH TOMIHHE Umin TUIEHKH OTPaKEHHBIN CBET C JUTMHOW BOJHBI A
= 0,55 mxm OKakeTCs MAaKCUMAaJIbHO YCHIICHHBIM B pe3yJIbTaTe HHTEpPEepeHITHN?

104. Ha numadparmy ¢ kpyrieiM otBepctreM auamerpom 0 = 4 mm majgaet HOPMajibHO
MapayieIbHBIA TTYY0K JIydel MOHOXPOMATHYECKOTO CBeTa ¢ JIMHON BOJHBI A=0,5mKm.
Touka HaOFOICHHUST HAXOUTCS HA OCH OTBEPCTHUs Ha paccTossHUM b = 1 m ot Hero. CKOIBKO
30H k ®peHenst ykiajpiBaeTcs B oTBepcTur? TeMHOE WM CBeTjee IMATHO MONYYUTCS B
LEHTpe TUPPAKIIMOHHON KapTUHBI, €CJIM B MECTE HAOIIOA€HUI TOMECTUTh IKpaH?

105. Ha nudpakunonHyro peunierky najaeT HOPMaJIbHO MOHOXPOMAaTHYECKHUH CBET C
muHON BOJHBI A = 410 wm. Yron A@ mMexay HampaBiIeHMSMU Ha MaKCUMYyMBbI IIEPBOTO U
BTOPOTro TOpPSAKOB paBeH 2°21'. Onpenenuth 4YUCIO 7 IITPUXOB HA €IWHUILY JJIUHBI
TUGPAKIIMOHHOMN peIIeTKH.

106. Ha nudpakumonnyto pemerky, cogepxamryto # = 400 mrpuxoB Ha 1 mu, magaet
HOPMaJIbHO MOHOXPOMAaTHUYECKUN CBET ¢ JUTMHON BOJHBI A = 0,6 mxm. Haliti obmiee uncino N
TU(PPaKIHOHHBIX MAKCUMYMOB, KOTOpBIE 1aeT 3Ta pemierka. OnpeaesuTs yromi ¢
T paKi, COOTBETCTBYIOIINM MTOCIIETHEMY MAaKCUMYyMY.

107. Kakoii Haumenb1ei paspemraronieit cunoit R gomkHa o6nanath 1uppakuroHHas
peleTKa, YToObI ¢ €€ MOMOIIbIO MOXKHO OBIJIO pa3pelIuTh JIBE CIIEKTPaIbHbIC TUHUH KaJIHs C
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mHaMu BOJH A1 = 578 wm u A2 = 580 nm? Kakoe HanmeHsbIee ynucio N mTpuxoB qoKHA
MUMETh 3Ta pPeleTKa, YTo0bl pa3perieHrne Obl10 BO3MOXKHO B CIIEKTPE BTOPOTO MOpsIKa?

108. Crenenp noaspusanuu P 4acTUYHO MOJIIPU30BaHHOTrO cBeTa cocrasiseT 0,75.
OmnpenenuTs OTHOIICHHE MAaKCUMAJIbHONH HHTEHCHUBHOCTH Imax CBETa, MPOITYCKAaeMOT0
aHaAJIN3aTOPOM, K MUHUMAIBEHOU |mix.

109. VYron o Mexay MI0CKOCTSIMU MPOIYCKAHUS MOJIIpU3aTOpoB paBeH S50°.
EcrecTBeHHbI CBET, MPOXO/s UepE3 TaKyl0 CUCTEMY, ocliadisiercs B n = § pa3. [Ipenebperas
MOTEepEei CBETa NP OTPAKCHUU, OTIPEICITUTh KOIPPHUIMEHT K MOrIoIeH s CBeTa B
MOJISIPOHIaX.

110. VYron bproctepa &g npu najiecHUH cBeTa U3 BO3/yXa Ha KPUCTAJLJI KAMEHHOU CoJn
paBeH 57°. OnpenenuTb CKOPOCTh CBETA U B ’TOM KpHUCTAJLIE.

111. KoadduumeHT mornomeHuss HEKOTOPOTro BEIIECTBA I MOHOXPOMATHYECKOT'O CBETa
ompesienieHHoM AmuHbl BoHE o = 0,1 cat. OnpeaenuTs TONIIMHY X BEIIECTBa, KOTOpas
HeoOxoMa JUTst ocitabiieHus cBeta B K = 2 pasa. [loTepu Ha OoTpakeHHE CBETa HE
VYUTHIBATh.

112. Opnun rpamm renus Obu1 Harpetr Ha 100°C npu noctostHHOM AaBieHud. OnpenesnuThb
KOJHMYECTBO TEIUIOTHI, EpeJaHHOe Ta3y, padoTy pacHIMpeHUs W MpHpaIIeHHe BHYTPEHHEH
SHEPTUH Traza.

113. VYrnekucnelii ra3 pacliupsercss MpU MOCTOSHHOM JaBieHuu. Omnpenenuts padoTry
pacImpenus, eciu rasy nepenaso 4,2-10° o TennoTsl.

114, a3, 3anuMaBmmii 06beM 11 7 mox masnenuem 10° I7a ObLt M300apUYEeCKH HarpeT OT
20°C o 100°C. OnpenenuTts paboTy pacIIMPEHHs.

115. B 6anmnone emxocthio 24 71 HaxoauTcs Bogopon npu temmneparype 15°C. Ilocne Toro
KaK 4acTh BOJOPOJA M3PACXO0BANH, JaBIeHUE B Gamione moHmsmiock Ha 4-10°71a. Kakoe
KOJIMYECTBO BOJIOPOJIa OBLIIO U3PACXOA0BAHO?

116. Haiitu u3mMeHeHue SHTPOIUU MpHU U300apUYECKOM paclIupeHuu 4 2 a30Ta oT 00bEMa
521 110 00béMma 9 1.

117. Onpenenuth  TemIeparypy Tas3a, €clOM CpeaHssl KHHETHYecKass  SHeprus
MOCTYMATENbHOTO JBUYKEHUS €T0 MOJIEKYIT 1,6-107%° /7.

118. Kakas nons Mosexysn kuciaopoa o01agaeT CKOpPOCTAMH, JeKAIIUMU B HHTEpBajie OT
910 1o 911 m/cex, ecnu Temneparypa raza 400°K?

119. B xabune Beptonera GapomeTrp mokassiBaeT 675 mm pm.cm. Ha Kakoil BbICOTE JETUT

BEpPTOJIET, €CIAM Ha B3JIETHOW IUIOmMaAKe Oapomerp mokaszpBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyxa CUMTaTh HEM3MEHHOW 1 paBHOM 17°C.

Bonpocsl 11 npoBeaenns dxk3amena (3 cemectp)

Bonpocel a1 OLeHKHM 3HAHMH, YMEHMH W HABbIKOB, C()OPMHUPOBAHHBLIX Yy CTYAEHTA IO
kommnereHuusam OK-1:

120. TenmoBoe n3mydenne u oMuHecteHIws. CrieKTpaibHbIe XapaKTEPUCTHKH
TeroBoro u3nyuenus. 3akonsl Kupxroda, Credana-bonbiimana u 3akoH cmenienus Buna.
AOGCOJIFOTHO YE€pHOE TEJIO.

121. ®opmyina Penes-JxuHca u «ynbTpaduoneroBas karactpoday. ['unoresa KBaHTOB.
®opmymna [Tnanka. KBantoBoe 00bsICHEHHE 3aKOHOB TEIIIOBOTO M3TyYEHUSI.
KopryckynsipHO-BOTHOBOH JTyajii3M CBETa.
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122. dotoadp ekt u 3ppext Komnrona. YpasHenue DitHiuTeiHa as porospdexra.
123. Omnbit bote. Topmosnoe uznydyenue. ['mnotesa ne bpoitsist. OnbiTel J3BUcCcOHA U
Jlxepmepa. dudpaxmust mukpodactull. [Ipunnun neonpenenennoctu I eitzenbepra.
124. BonnoBas ¢yHKIUS, €€ CTAaTUCTHUECKUI CMBICI U YCIIOBUS, KOTOPHIM OHA JJOJKHA
YIIOBJIETBOPSTH.
125. CrauuonapHoe u HecTanMoHapHoe ypaBHeHue Llpeaunrepa.
126. KsanrtoBas yacTula B OAHOMEPHON NOTECHIUATIBHOM siMe. O THOMEPHBIi
MOTEHLIUAJIBHBINA TOpPOT U Oapbep.
127. CocrosiHMEe MUKPOUYACTHIIHI B KBAHTOBOUW MexaHUKe. [[oHATHE O BBEIPOXKICHUU
SHEPreTUYECKUX YPOBHEH.
128. IIpencraBienue GU3NIESCKUX BEIHUWH oreparopamu. OnepaTopbl KOOPAUHAT,
UMITYJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUAIbHOW U KHHETUYECKOW YHEPTUH.
129. Crauuonapuoe ypaBuenue llIpenunrepa s atoma Bogopoaa. BomHoBbie GyHKITUY
KBaHTOBbIE yucina. [IpaBuiia or0opa A KBAHTOBBIX IIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKUI 1 MAarHUTHBII MOMEHTHI JIEKTpOHa B aToMe. OmbIT
[IITepua u I'epnaxa.
131. ChouH-opOuTANEHOE B3aUMO/IeHCTBUE. TOHKAs CTPYKTypa aTOMHBIX CIICKTPOB.
132. CrpoeHue aTOMOB U MEPUOINYECKAs CHCTeMa XUMHUECKUX dneMeHToB J[.1
Menneneesa. [Topsok 3amoHeHNs 3JIEKTPOHHBIX 000T0YEK.
133. BekrtopHast MOeNIb MHOTO3JIEKTPOHHOTO aTroMa. TuIbl cBsi3eil. XapaKkTepucTUYECKUe
CIIEKTpPbI aTOMOB.

134. CtpoeHue aTOMHOTO siipa. SlnepHble cuibl. DHeprus cBsa3u aapa. Jedekt maccol.

135. PannoakTuBHOCTE.

136. SnepHble peakuuu. Peakiuu neeHus U CHHTE3a.

137. OneMeHTapHble yacTuilbl. Kiaccudukamms snemMeHTapHbBIX dacTuil. [IpeBpaiieHue

HaCTHll. 3aKOHBI COXpaHCHHA B MHUPC 3JICMCHTAPHbIX YaCTHUII.

Bonpoch! 111 olleHKHM 3HAHUI, YMeHHi U HABBIKOB, C()OPMHUPOBAHHBIX Y CTYJEHTA MO
rkomuerenuuam IK-12:

138. Haiitu yacToTy v cBeTa, BHIPHIBAIOIIETO U3 METaJIa 3JEKTPOHBI, KOTOPbIE TOJTHOCTHIO
3aJIep’KUBAIOTCS PA3HOCTHIO MOTEHIMANIOB U =3 B, ecnu (o103 HeKT HaunHaeTCs PpH JUTHHE
BOJIHEI cBeTa A = (0,5 MKM.

139. B pesynbrate a¢pdpexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrois € = 150°. OnpenenauTs SHEPTUIO & PacCestHHOTO (POTOHA U
KMHETUYECKYIO dHEpruto 1 3JeKTpOoHa OTAauu

140. [TpoToH o6nanaeT KUHETHYECKOH sHepruel 7, paBHOW SHEPTUU MOKOs Eo.
Onpenenutpb, BO CKOJBKO pa3 U3MEHHUTCA JUIMHA BOJIHBI A e Bbpoiinsg nporona, ecnu ero
KMHETHUYECKasi DHEpPIUsl yBEIMUUTCS B n = 3 pasa.

141. .YacTtHia B MOTEHIMAIBLHOM SIITHKE MUPUHON | HAXOAUTCS B HU3LIEM BO30YKICHHOM
coctostHud. OnpeieuTh BEPOSTHOCTh HAXOXKACHHs YacTHIbl B HHTepBase ot 0 1o 1/2.

142. Yacruma B MOTEHIIMATBHOM SIIUKE ITUPHHON | HAXOAUTCSI BO BTOPOM BO30YKJICHHOM
coctostHud. OnpeieNuTh BEPOSITHOCTh HAXOXK/ICHHS YaCTHIbI B MHTEepBasie oT |/3,
PaBHOYJAJIEGHHOM OT CTE€HOK.

143.  JInvHBI BOJTH KOMITOHEHT JKEJITOTO Ty0IieTa pe30HaHCHOW JIMHUY HaTpus,
obycnoBieHHoro nepexoaom 3P-3S, pasabl 589,00 u 589,56 um. Haiitn Benuuuny
pacuieruienus 3P-tepma B 9B.
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144. Bemmucarh ClieKTpabHBIE 0003HAUEHUS TEPMOB aTOMa BOJIOPOA, HIEKTPOH KOTOPOTO
HAXOJUTCS B COCTOSIHUU C TJIaBHBIM KBAHTOBBIM YHCIOM N=3.

145. CkoJbKO M Kakue 3HaY€HHUs KBAHTOBOT'O YKMCJIa J MOKET UMETh aTOM B COCTOSIHUH C
KBaHTOBBIMH unciaMu S U L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

146. Onpenenuts OTHOILIEHHUE JJIMHBI BOJTHBI A1 /1€ Bpoilis npoToHa K yIMHE BOJHBI A2
ne bpoinst a-uacmuybi, NpomeAIINX OAUHAKOBYIO YCKOPSIOLIYIO pa3HOCTh IOTEHIIUAJIOB
U=1IB.

147. OnpenenuTs OTHOIIEHHUE JJIMHBI BOJHBI A1 /1€ Bpoiiis npoToHa K yMHE BOJHBI A2
ne bpoinst a-uacmuybi, poIeAIINX OJAMHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh IOTEHINAIOB
U=1I1IB.

148. CpennHee BpeMs )KH3HH aToMa B BO30ykaeHHOM cocTostHuu At ~1078 c. [Tpu
HepexoJie aToMa B HOPMaJIbHOE COCTOSIHUE MCIyCKaeTcsi POTOH, CpeiHsst JnHa BOJHBI (A)
kotoporo paBHa 400 #ym. ONEHUTH ECTECTBEHHYIO MUPUHY AA H31ydaeMoil CIIEKTPaTbHOM
JIMHUH, €CIIU HE IIPOUCXOIUT €€ YIIUPEHHUS 3a CUET IPYIHX IIPOLIECCOB.

149. MoHOsHepreTHUeCKUii My4OK JEKTPOHOB, MPOIIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notennuanoB U = 20 kB, BbICBEUHBAET B IIEHTPE IKpaHa IEKTPOHHOIYUYEBOM TpyOKH, ATMHA
xotopoii | = 0,5 m, matHo pamuycom I = 10~ cu. TTonmb3ysch COOTHOLIEHHEM
HEOMpeAeNIeHHOCTEH!, ONPeIeINTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh Ax KOOpIUHATHI
AJIEKTPOHA Ha SKpaHE B HAIIPaBJIICHUHU, IEPIIEHIUKYIIPHOM OCH TPYOKHU, MEHbIIIE paauyca I
MSATHA.

150. Haiitu mocrostunyro [Tnanka h, eciu ©3BeCTHO, YTO 3JICKTPOHBI, BHIPHIBAEMBIC U3
MeTaJljia CBETOM C IJTMHOU BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTEHIMAJIOB U1 =6,6 B, a BbIpbIBaeMbIE CBETOM C JIMHOW BOJHBI A2 = 0,65 mKkm —
Pa3HOCTBIO MOTEHIMATIOB U2 =16,5 B.

151. Haiit yacToTy Vv cBETa, BBIPBIBAIOIIETO U3 METAJLIA JJIEKTPOHBI, KOTOPBIE ITOJIHOCTHIO
3aJIepP’KUBAIOTCS PA3HOCTHIO MOTEHIMANIOB U =3 B, ecnu (oTordHeKT HauYnHAeTCs MPH JITHHE
BOJIHEI cBeTa A = (0,5 MKM.

152. HazoBute cumBonndeckue 0003HaUEHUS s/Iep U30TOTOB BOJIOPO/Ia U HA30BUTE UX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpoe CIpaBeAIUBO Il MHOTHX JIETKHX siJiep,
OTIPEJICNIUTH CPETHIO 00BEMHYIO TIOTHOCTH 3aps/a spa.

154. Snpo Gepunnus 4'Be 3axBaTuio snektpon u3 K-obomouku aroma. Kakoe sapo
oOpazoBaiiocs B pe3ynbrare K-3axBara.?

155. JlBa sinpa renust 2*He cnuauch B 01HO PO, M HPU 3TOM ObLT BBIOPOILEH MPOTOH.

VKaKuTe AP0 KAKOT0 3JIEMEHTa 00pa30BaioCh B pe3yJIbTaTe TAKOTO MPEBPAIICHUSI.

K 3a4YCTy AOMYCKAKTCA CTYACHTBI, BBIIIOJIHUBIINC BCC (I)OpMBI TCKYIICTO KOHTPOJIA. HpI/I

caadye 3a4eTa, CTYACHT IIOJYYa€T MABa BOIIpoCa W3 IMNCPEYHA, MNPUBCIACHHOI'O BBIIIC. BpeMH
MMOATOTOBKHU CTYACHTA K YCTHOMY OTBCTY HA BOIIPOCHI 3a4€Ta- 10 30 muH.

[Ipy cnmaye sK3aMeHa CTYAEHT MOJy4yaeT 2 TEOPETUYECKUX BOMpOca M OJHY 3aJady u3

IIEpEYHs, NMPUBEICHHOTO BbIIIE. BpeMs IMOArOTOBKH CTYAEHTAa K YCTHOMY OTBETY Ha BOIIPOCHI
SK3aMeHa- 1o 45 MuH.

4. Meroauyeckue MaTepuajbl JJsl ONpeAeJeHHUs] NPOLEIYP OLEHUBAHMS 3HAHMN,

YMEHHUil, HABBIKOB U (MJIH) ONBITA JAEATENbHOCTH, XaPAKTEPU3YIOUIUX 3Tanbl (OPMHUPOBAHUA
KOMITeTEHIU.

HpOMe)KyTOqHaSI arTecTanus 1Mo AUCHUILIMHE ITPOBOAUTCA B COOTBETCTBUH C Tpe6OBaHI/I$IMI/I
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