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1. IlepedeHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO JMCHHUIIJIMHE, COOTHECEHHBIX
¢ IVIAHNPYEMBIMH Pe3yJIbTaTAMM OCBOCHHs 00pa30BaTeIbHOI IPOrPaMMBblI.

B pe3ynbrare ocBoeHUs 00pa3oBaTeabHOM MporpaMMbl OakanaBpuaTa 00yJaromuiics

JIOJKCH OBJIAJICTh CISAYIOIIMMU pe3yibTaTaMi OOYYEHUS TO JUCIUILIHHE:

Brimycknuk gomkeH obiaanath

Konxpr
KOMIIETEHIINHA

Pesynbrater ocBoerns OOIT
(comeprkaHne KOMITETCHITH )

[lepeueHs nIaHNUPyEMBIX PE3YIHTATOB
00y4eHus 1o TUCIUIUINHE

OIIK-1

CIIOCOOHOCTBHIO ¥ TOTOBHOCTBIO
HCIO0JIb30BATh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX JUCIUIUIMH B
npo(eCCUOHATLHON TEATETHHOCTH

3HaTh:
OCHOBHBIC (DU3MUYECKUE SIBICHUS U

OCHOBHBIE 3aKOHBI (PU3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MIPIIIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIUHEI H
(hU3UYECKUE KOHCTAHTHI, UX
ompezeneHne, CMBICH, CIOCOOBI 1
€MHUIIBI UX U3MEPEHHUSI,
Ha3HAYCHHE U MPUHIIHITEI IEHCTBHS
BaXHEHINX (PU3MUECKUX TTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HA0JIFO1aeMble
MPUPOIHBIC U TEXHOTCHHBIC SIBICHUS U
3¢ PeKTH ¢ To3uIHi GyHIaMEHTaTIbHBIX
(hM3UYEeCKUX B3aMMO/ICHCTBUH;
yKa3aTh, KaKre 3aKOHBI ONHCHIBAIOT
JTAHHOE SIBJICHHE W YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NUECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATH YPABHEHUS IS
¢usndeckux BenuunH B cucreme CU;
Baaners:
HaBBIKAMH IPUMEHEHUS] OCHOBHBIX
METO/I0B (PH3UKO-MaTEMaTHIECKOTO
aHaNM3a [T PeIIeHus
€CTEeCTBEHHOHAYYHBIX 33]ad.

OIIK-2

TOTOBHOCTBIO UCTIOJIb30BATh 3HAHUS O
COBpEeMEHHO! (hM3NYECKON KapTHHE MUPA,
MPOCTPAaHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTAX, CTPOEHUM BELIECTBA JUIS
MOHWMaHUS OKPY’KaIOLIEro MUpa U
SIBJICHUM ITPUPOJBI

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

OCHOBHBIC 3aKOHBbI (bI/ISI/IKI/I; rpaHUIBblI UX
MNPUMCHUMOCTH, IPUMCHCHNEC 3aKOHOB B
Ba)KHEHIITHIX MMPAKTHICCKUX
MMPUIIOKCHUAX

OCHOBHBIC (1)I/IBI/IT-IGCKI/IC BCJIIMYUHBI 1
(1)I/ISI/I‘ICCKI/IG KOHCTAHTBHI, UX
OIIpEACIICHUEC, CMBbICII, CIIOCOOBI U
CIAUHUIBI UX U3MEPCHUA,;




Konpr
KOMIIETEHIINHA

Pesynbrater ocBoenus OOl
(comeprkaHne KOMITETCHITH )

[lepeueHs MIaHNPYEMBIX PE3YIBTATOB
00y4eHus 1o TUCIUIUINHE

Ha3HAYCHWE W MPUHIIHITEI IEHCTBHS
BOKHEHITHX (PH3UICCKUX MPHOOPOB;
Ymern:
00BSCHUTH OCHOBHBIE HAOIIOJaeMbIe
MIPUPOJTHBIC U TCXHOT'CHHBIC SBJICHUS H
3¢ dhexThI ¢ mo3unmid GyHIaMEHTATEHBIX
(hH3UYeCcKUX B3aNMOICHCTBHIA,
yKa3aTh, KAKAEC 3aKOHBI OMUCHIBAIOT
IaHHOE SIBJICHUE WITH 2P DEKT;
HCTOJIKOBBIBATH CMBICIT (DU3HUECKUX
BEJIMYUH U TIOHSTHIA;
3aICHIBATH YPABHEHUS IS
¢usnyeckux BenuuuH B cucteme CU;
Baapgers:
HaBbIKaMU MPUMCEHCHUS OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYECKOTO
aHaM3a I PEeIIeHUs
CCTCCTBCHHOHAYYHBIX 3a1a4.

MK -16

CHOCOOHOCTBIO TUIAHUPOBATH M IPOBOAHTH
(u3nUecKne U XUMUYECKUE IKCTIEPUMEHTBHI,

MPOBOJNTH 00pabOTKY HX pe3yIbTaTOB U
OLICHUBATh IIOTPEIIHOCTH, BbIJIBUTaTh
TUIIOTE3Bl U YCTAHABIMBATL IPAHULIBI X
MIPUMEHEHUS, IPUMEHATh METO/bI
MaTEeMAaTHYECKOTO aHAJIN3A U
MOZEIINPOBAHUS, TEOPETUUECKOIO U
JKCIIEPUMEHTAIBHOTO UCCIEN0BAHU

3HATh:
OCHOBHBIC (DU3UYECKHUE SIBICHHUS U

OCHOBHBIC 3aKOHBI (DU3MKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B
BOXHEHIIINX MPAKTHIECKUAX
MIPWIOKEHUSX;
OCHOBHBIE (DM3MUYECKUE BEIIMIUHEI H
(U3UYECKUE KOHCTAHThI, UX
oTpeiesieHUE, CMBICH, CIIOCOOBI U
€IMHUIIBI UX U3MEPEHUS;
HA3HAYCHHE U TIPUHITUITBI JICHCTBUS
BaXHEHINX (PU3MUECKUX MTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HAOJIO/TaeMble
MIPUPOJIHBIE U TEXHOTCHHEIE SBIICHUS H
3¢ eKTH ¢ TO3UIHH QyHIaMEHTATBHBIX
(hM3UYECKUX B3aMMO/ICHCTBUH;
yKa3aTh, KaKe€ 3aKOHBI OMHCHIBAIOT
JIAaHHOE sIBJICHUE WK dPPEKT;
HCTOJIKOBBIBATH CMBICI (DU3HUECKUX
BEJIMYUH U TIOHSTHIA;
3aIMCHIBATH YPABHEHUS IS
¢usnyeckux BennuuH B cucteme CU;
Baapers:
HaBBIKAMH ITPUMEHEHUS! OCHOBHBIX
METO/IOB (PM3UKO-MaTEMAaTHIECKOTO
aHanm3a IS PeIeHus




Kogsr Pesynpratsl ocBoenus OOII [lepeueHs MIaHNPYEMBIX PE3YIBTATOB
KOMIIETCHIINU (conmeprkaHHNE KOMIICTEHIINI) 00y4eHus 1o TUCIUIUINHE
€CTECTBCHHOHAYYHbIX 3a1a4.
TOTOBHOCTBIO UCIIOIb30BaTh 3HAHUS 3HaTh:
MK -19 OCHOBHBIX (PM3UUECKUX TCOPHH IS OCHOBHBIE (DU3NYECKHUE SIBICHHUS U

peleHHs BO3HUKAIONIHNX (PU3MIECKUX
3aJa4, CaMOCTOATEIILHOTO MPHOOPETEHUS
(hm3MUeCKUX 3HAHUH, JIsl TIOHUMAaHUS
MIPUHITAIIOB paOOTHI IPHOOPOB U
YCTPOKCTB, B TOM YHCJIC BBIXOJISIIUX 32
MPEeJIeIbl KOMIIETEHTHOCTH KOHKPETHOTO
HaIpaBJICHUS

OCHOBHbIE 3aKOHBI (PU3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B
BKHEHIINX MPAKTUYECKUX
MPUIOKEHUSX;
OCHOBHBIE (PM3NYECKUE BETMYNHBI U
¢bu3nuecKkue KOHCTAHThI, UX
oTpeIesieHUE, CMBICH, CIIOCOOBI H
€AMHULIBI UX U3MEPEHUS;
Ha3HauYCHHE U IPUHLUIBI JEHCTBUS
BaXHEHIINX (QU3NIECKUX TPHOOPOB;
Ymern:
00BSICHUTH OCHOBHBIE HAOJIO1aeMble
NPUPOAHBIE U TEXHOTCHHBIE SIBICHUS U
3¢ dhexThI ¢ mo3unuid GyHIaMEHTATBHBIX
(U3UYECKUX B3aMMOICHCTBU;
YKa3aTbh, KAKUE 3aKOHBI ONTUCHIBAIOT
JAaHHOE SIBJICHUE WK YPPEKT;
HCTOJIKOBBIBATH CMBICI (PU3UUECKUX
BEJIMYMH U ITOHATHH;
3allUCHIBATh ypaBHEHUS IS
¢u3nueckux BenuurH B cucreme CU;
Baaners.
HaBBIKaMH PUMEHEHUS] OCHOBHBIX
METOA0B (PU3UKO-MATEMATHIECKOTO
aHanm3a JUIs penieHus
€CTECTBCHHOHAYYHBIX 337a4.

2. MeCTo AMCHHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOil MPOrpaMMbI .

JlaHHas JIUCHMITIMHA (MOAYJb) OTHOCHTCA K 0Oa3oBbiM aucuuiuimHam (b.1, B.08).
3aHATHS 10 TAHHOW JMCIMIUIMHE MPOBOJsTCS Ha I-M Kypce (ceccust 3), 2-M Kypce (ceccus 5 u
ceccusi 6). dusnka cO3/MaeT YHUBEPCAIbHYIO 0a3y Ui M3YydeHHUs OO0IenpoecCHOHATbHBIX U
CIeNUaTbHBIX TUCIUTIINH, 3aKJIaIbIBaeT QYHAAMEHT TOCIEIYIOIIEro 0Oy4IeHHsT B MarucTparype,
acnupantype. OHa 1aéT 1eTbHOE MPEeACTaBIeHUE O PU3NIECKUX 3aKOHAX OKPYKAIOIIETO MHUpA B
WX €IMHCTBE M B3aMMOCBSI3H, BOOPYXKAET OaKamaBpOB HEOOXOIUMBIMU 3HAHUSAMU ISl PEIICHUS
Hay4YHO-TEXHUYECKHUX 337a4 B TEOPETUUECKUX U MPUKIIA/IHBIX ACTIEKTaX.

! Mecro muctmniunst OyzeTr yYuTHIBaThCs NpH 3anonaeHnn Tadbaubl 1 B [Ipunoxennn 1 (PoH ONICHOYHBIX

CpEJICTB)




B MeTonuyeckoM TutaHe JUCHHILTAHA OMUPAETCS HA 3HAHUA MO (DU3HKE, MOYyICHHBIC B
mkone. OcBoeHune Kypca (PU3MKH HEOOXOIMMO Kak TMPEIIeCTBYIOIIeEe Uil psaa JAPYTUX
JHUCIUATLINH.

B xoxe camocTosTenbHOM pabOThI CTYICHTHI OJYYaOT TEOPETUUCCKUE 3HAHUS, KOTOPhIE
3aKPEIUISIOTCS MPY PEIICHUH 3aa4 U BBITIOJIHEHUHM KOHTPOJIBHBIX paboT. TeopeTnyeckas 4yacThb
JTUCIUTIIIMHBI U3J1araeTcs B JIGKITMOHHOM Kypce. [loirydeHHbIe 3HaHUS 3aKPETUISIIOTCS Ha
71ab0paTOPHBIX U MPAKTHUYECKUX 3aHATHAX. CaMocTosTebHAs paboTa mpeaycMaTpuBaeT padoTy
C y4eOHO-METOUYECKUM OOCCIICUCHHEM IUCIMIUINHBI, BBIMOJHEHNE KOHTPOJIbHBIX padoT,
COCTaBJICHUE OTYETOB K JIa0OpaTOPHBIM paboTam.

[IpomexxyTodHas aTTecTaius OCyIIeCTBIsETCS B popMe 3auera U dK3aMeHa.

Kpamroe cooeporcanue oucyuniunol:
Mexanuka. DnekrpoMmaraeTusm. Konebanus u BoHbl. BomHoBas ontuka. dusnyeckas
TepMoanHamuka. KBantoBas ¢usuka.

3. O0beM TUCHHILINHLL.

Bcero,
aKaJeMHUeCKHUX
. 4acoB
Bun yuebnoit paboTbl
3aounas popma
oOyueHus

OO0mast Tpy10eMKOCTb 1M CHUILIHHbBI 9/ 324

(3aUeTHBIX EAMHUILY aKaJIEMUYECKUX YacOB)

KonrakTHasi pabdoTa ¢ npenojaBarejiem: 32
3aHATUS JTEKIIUOHHOTO THIIA 12
3aHSTHUSI CEMUHAPCKOTO TUIIA, B T.4. 20

CEeMMHApBbI, IPAKTUUYECKHE 3aHATUSI 12
nmabopaTopHbIe pabOTHI 8
kypcoBoe npoexktupoBanue (KP wmum KIT) -
KCP
JpyTUE BHIIBI KOHTAKTHOM pabOThHI
CamocrosiTesbHast padoTa 266
®dopma TeKyImero KOHTPoJisi (KOHTPOJIbHBIC PaOOThI) Ceccus 5: 2 klp,
Ceccus 6:2 k/p
®opma MPpOMeKYTOUHOI aTTecTanuM ( 3a4eT, IK3aMeH ) Ceccus 5: 3auer,
9K3aMeEH,
Ceccus 6: 3a4eT.
sKk3ameH;(26)

4. Conep:xkanue JUCHUNIUHBI.



4.1. Pa3pessl AMCOUILINHLI H BUABI 3aHATHH.

3aHsaTus
o CEMHUHAPCKOI'o . §
= THIa, g =
o aKaZieM. 4achl | \& o
s )
= [«% =
g = % 3 s
T3 | = S8 S
Ne Haunmenosauue g = L 7S z
n/n pasjerna JUCIUILUINHbI 25| = = w | E - S = 3
=SS & =) ; & o o < g
= sz | 88 5 el
= TS| 58 & =
= Es 9|8 % = =
: |25 |2 |3 -
o © S
1. | Mexanuka 2 2 4 30 OIIK-1,
OIIK-2,
I1K-16,
I1K-19
2. | TepmoauHAMHUKA H MOJIEKYJISPHAs 2 2 30 OIIK-1,
¢uszuka OIIK-2,
I1K-16,
I1K-19
3 DJIEKTPOCTATUKA U MOCTOSTHHBIN TOK 2 2 49 OIIK-1,
OIIK-2
I1K-16,
I1K-19
4. | DaekTpoMarHeTusm 2 2 2 50 OIIK-1,
OIIK-2
I1K-16,
I1K-19
5. | Koaedoanus u BoJHEI. BotHOBas onTHKA 2 2 2 50 OIIK-1,
OIIK-2
I1K-16,
I1K-19
6. | KBanToBas ¢pusuka 2 2 57 OIIK-1,
OIIK-2
I1K-16,
I1K-19
4.2. 3aHATHSI JTEKIINOHHOTO THIIA.
Ne HaunmeHnoBanue Tembl OO0bewM, | MHHOBaIMOHHAS
pasnena U KpaTKOe COJIeP)KaHUE 3aHATHS aKa. dopma




JUCLIUILINHEI

qachbl

1

MexaHHKa

Kunematuka. OCHOBHEBIE KHHEMaTHYCCKHE
XapaKTEPUCTUKHU KPUBOJUHEHHOTO JIBYDKEHHSL.
Hopwmanbroe u TaHr'€HIHaILHOE YCKOpEHHE.

Kunematnka BpalaTCJIbHOIO0 ABHUKCHH.

Junamuka. MHepuuanbHble CUCTEMBI OTcUeTa. 3aKOHBI
Herorona. IloHATHS MMIyJibca U MOMEHTA UMITYJIbCA
MaTEepHaJbHOM TOYKM UM CHCTEMbl MAaTEpUANIbHBIX
TOYEK. 3aKOHBl COXPAHEHUS WMIIyJbca U MOMEHTa
uMmnyibca. [loHsATHE MOTeHNUATHHON IHEPTHH. 3aKOH
COXpaHEHUsI MEXaHN4YECKOH SHEPTUH.

Caaiin-
npe3eHTanus-
rpynmnoBas
TUCKYCCHSI

Tepmoannamuka ¥ MoJiekyJasipHas ¢pusuka. [lepsoe
HA4aJo TEpPMOAMHAMUKHU. TermnoeMKoCcTb. Y paBHEHNE
Maiiepa. M3oxopudeckuii, H300apHUIeCKuil,
M30TepPMUIECKHA, aIHa0aTHIECKUIl POIIECCHI B
ueanbHbIX razax. [IpeobpazoBaHue TEIIOTH B
MexaHnueckyto padoty. LHuka Kapno u ero
KOX(PGUIUEHT TIOTIE3HOTO JEHCTBUAS. DHTPOTIHSL.
MonekynspHo-KuHeTHYecKas Teopus. JlaBneHue rasa c
touku 3peHust MKT. CBsi3b TEI0EMKOCTH € YHCIOM
CTerneHel cBo0O Il MOJIEKYI Ta3a. Pacmpenenenue
MakcBeiia MOJIeKyYJ HACAIBHOTO Ta3a.

Caaiin-
npe3eHTanus-
rpynmnoBas
AHUCKYCCHsl

JIeKTPOMArHeTH3M. DJIeKTPOCTATHKA H
NOCTOSIHHBINA TOK

3akoH Kynona. HanpsbkeHHOCTh M MOTEHUUAT
3JIEKTPOCTaTHYECKOT0 Mojsl. Teopema o HUPKYJIALUH.
Teopema ['aycca B nHTErpasibHOM (popme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DneKTpUYecKoe MoJie TUMos. JJunoas Bo BHEIIHEM
UIEKTPUIECKOM T10s1€. [IpOBOTHUKH B IIEKTPUUECKOM
nosie. PaBHOBecue 3apsAa0B B mpoBoaHNKE. OCHOBHAs
3a/1a4ya IEKTPOCTaTUKN POBOJHUKOB. EMKOCTB
MIPOBOJHUKOB U KOHJEHCATOPOB. DHEPIHUs
3apsKEHHOr0 KoHAeHcaTopa. IlocTosiHHbII
UIEKTpUIeCKUi TOK. CHila M INIOTHOCTH TOKA.
YpaBHeHHE HENPEPHIBHOCTH ISl TUIOTHOCTH TOKA.
3akoH OMa B HHTerpainbHOU U quddepeHnnansHOR
dopmax. 3akoH [xoyns -Jlenua. DnekTpoaBrKyLIas
cuIIa ucToYHMKa Toka. [Ipasuina Kupxroda.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHUSI

DJIeKTPpOMArHeTH3M. MaruuTtHoe nozie. 3akoH buo-
Cagapa-Jlamtaca. 3axon Amnepa. Cuna Jloperma
JIBrokeHHE 3apsDKEHHBIX YACTHIL B DJICKTPUUESCKOM U
MarHMTHOM IT0JIe. DJIEKTPOMAarHUTHAS UHITYKITUS
Camounnykius. Ypanenus MakcBena.

Caaiin-
npe3eHTaNus-
rpynmnoBas
AUCKYCCHUS

Kose0anus u BoHbl. BojiHOBasi onTHKa:
["apmonnueckune KonebaHus pa3TuaHON TPUPOIBL.
OneKTpOMarHuTHas BOJIHA KaK pEIICHUE YpaBHEHUI
Makcgemna. CBOICTBa 3IE€KTPOMAarHUTHBIX BOJIH.
CKOpOCTh PacTIpOCTPaHCHUS MIEKTPOMATHUTHBIX BOJIH.
OHeprust AIeKTPOMarHUTHBIX BoJH. O0BbEMHAs

Chaiin-
Nnpe3eHTaAl U -
rpynmnoBasi
TUCKYCCHSI




IUIOTHOCTB 3HEPTUH 3JIEKTPOMArHuTHOro nmojs. Bextop
Ymosa — [loliHTHHTA. DIEKTpOMarHuTHAs IPUPOIa
CBETOBBIX BOJH. MHTepdepenuns BoaH. Audpakuns
BoiH. [Tpunnun I'olirenca-®Openens. Audpakuuonnas
pereTKa Kak CIeKTpaabHbI mpuoop. @opma u
CTEIEHb MOJIIPU3ALNH MOHOXPOMATHYECKUX BOJIH.
OnTHueckas aHU30Tponus. JBynyuenpenomieHue.

KpantoBas ¢dusuka. KBaHTOBEIE CBOMICTBA
3JIeKTPOMATrHUTHOTO H3JIy4yeHus. TerioBoe
U3IydeHue U JroMuHecteHus. CrekTpaabHbIe

XapaKTePUCTUKHU TEIUIOBOTO U3JIyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonpimMana u 3aK0H CMEIICHAS
Buna. AGcomotHO uepHoe Teno. Dopmyna Penes-
JxuHCca 11 «ynpTpadroneToBas KaracTpoday.
I'unotesa kBanTOB. ®opmyina [Inanka. KBantoBoe
00BsSICHEHHE 3aKOHOB TEIUIOBOT'O M3JTyYECHHUSI.
KopnyckynsipHO-BOITHOBOM Ayaju3M CBETA.
®dotordpdext u 3pdext Komnrona. Ypasuenue
OiirmreiiHa as porodddexra. Omsit bore. Jlapnenne
cBeta. GOTOHBI. DIIEMEHTHI KBAHTOBOM MEXaHUKU
KopnyckynsspHO-BOTHOBOU Tyanu3M MHUKPOYACTHUI]
€ro SKCIEPUMEHTAILHOE TIOATBEPKACHUE; TPUHLIMII
HEONpECTICHHOCTH; BOJHOBasE QYHKIUS, €€
(bu3nUecKuil CMBICI; CTAaHAAPTHBIE YCIOBUS; YCIOBHE
HOpPMHpPOBKH. YpaBHeHue [lIpenunrepa, onHOMEpHBIE
KBaHTOBO-MEXaHUYECKHE 3aJauH.

Caaiin-
npe3eHTanus-
rpynmnoBas
AUCKYCCHSl

4.3. 3aHATHS CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapsl, NpaKTHYECKUE 3AHATHS.

Ne
pasnena
JIACLIUIUIMHEI

HanmeHoBanune TeMsl
U KpaTKOE COAEPIKAHUE 3aHATHUS

O0neM,

aKajm.
qachl

MuanoBanmonnas
dhopma

1

MexaHuka. WHaMuKa. 3akoHbl  HproToHa.  3akoH
COXpaHeHusl umnyJibca. L{eHTp Macc MEXaHUYECKOU CHCTEMBI,
3aKOH ABM)KEHUS LEeHTpa Macc. MoMeHT uMmyiabca. MoMeHT
CWIbIL. 3aKOH COXPAHEHUS MOMEHTa MEXaHUUECKON CUCTEMBI.

TepmoaunamMuka u MoJiekyiasgpHas ¢usuka. [lepsoe Hagao
TepMoJIuHaMuKHU.  TermiuoemMkocTb.  YpaBHeHue  Maiiepa.
N3oxopuueckui, n300apuvecKui, M30TEpPMUYECKUH,
anuabaTUUeCKUil  mpomecchl B HIEAIbHBIX  Trasax.

IL I~ I1L

DJIeKTPOMAarHeTH3M. Pabora cun QJICKTPOCTATUYCCKOTI'O ITOJIA.

HOTCHL{I/I&J’I moiist. Beruuciaenue NMOTCHIUAJIOB 3JICKTPUUCCKUX
noJiei. CBs3b HAIMpsHKCHHOCTU U IMOTCHIMAJIA.
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Ne O0BeMm,
HaunmeHoBaHME TeMBI MNuanoBanmonnas
paszzaena aKaj.
U KPaTKOE COJIEpIKAaHUC 3aHSITHUS dhopma
JUCLIUILINHEI JaChl
5 . 2
KoJie0anus u Boanbl. BoanoBas onTuka. MneansHbli
rapMOHHYECKUH ocIunIATOp. CloxKeHne KoneOaHuii.
YpaBHeHUE U XapaKTepuCTHKH BOIH. IHTepdhepeHIus creTa.
Hudpakuus ceeta. AudpakiinoHHas pemeTka.
6 KBanToBas outuka. KBaHTOBBIE CBOMCTBA 2
ANEKTPOMarHUTHOTO u3nydeHus. ®orosrdpdekr. Komnron-
s dext. DOTOHBI.
6 KBantoBas ¢dusuka. BoiHosle cBoiicTBa yacTull. BoiHa ae 2
bpoiinsa. Ypasuenue lllpeaunrepa. [Ipocreiiime oqHOMEpHBIE
3a1a4H.
4.3.2. JlaGopaTopHbIe 3aHATHS.
No O6mwem, | [Ipumeuanue
HaumeHoBaHMEe TeMEBI
paszaena akaj.
U KPaTKOE COJICpIKaHUE 3aHATHUS
JUCLIUILINHEI Jackl
1 Mexanunka. Jlexyusa: «OcCHOBHBIE cBeleHUS 00 00paboTKe 2
M3MEepeHUid B (DU3HMUECKOM MTPAKTHKYME)
1 Mexanuka. BrinonHeHue 1abopaTopHoit paboThI 110 2
MEXaHHKE
3 OJIEKTPOMArHETU3M. 2
Brimonnenue 1abopaTopHOH pabOTHI IO AIEKTPOCTATHKE U
MMOCTOSTHHOMY TOKY
4 Kosnebanus u BosHbl. BostHOBas onTHKa. 2
Brmonnenue 1abopaTopHOi pabOTHI IO BOJTHOBOM ONTHKE
4.4. CaMOCTOATEILHAS PA00TA 00VYAIOIIMXCSH
No O0newM,
pasznena [Tepeuens BOIpOCOB AJIst aKaj. dopma KOHTPOJIS
JUCLHIUIMHEL | CAMOCTOSTEIIBHOTO U3YUECHUS qackl
1 Mexanuka 30 KourponbsHast
Kunematnka. OCHOBHBIE KHHEMATHYECKHE paborta

XaPaKTEPUCTUKU KPUBOJIMHEHHOTO ABVKCHIIS:
CKOpOCTb U yckopeHue. HopMmanbsHoe u

TAHTCHIIUAJIBHOC YCKOPCHUC. Kunemaruka
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BpalIaTEIbHOTO ABUKEHUS: YTIIOBasi CKOPOCTh
U YTIJIOBOE YCKOPEHUE, UX CBSI3b C TUHEUHOU
CKOPOCTBIO U ycKopeHueM_IuHamuka.
HuepruanbHble CUCTEMBI OTCUETA U MIEPBBIM
3akoH Herotona. Bropoit

3akoH Herotona. Macca, uMmnynsc, cuna.
YpaBHEeHUE JBMKEHUSI MaTepUaIbHONM TOUYKH.
Tpetuii 3akoH HproTOHA M 3aKOH COXpaHEHUS
AMITYJIbCa. 3aKOH BCEMUPHOTO TATOTEHUSI.
Cunsl conporuBienns. HTerpupoBanue
YpaBHEHUH IBIKECHHUS, POJIb HAYAIbHBIX
ycaosuil. LleHTp Macc MexaHHYECKOU
CHUCTEMBI, 3aKOH JIBIKCHHUS LIEHTpa Macc.
MomeHT umMnyabca. MOMEHT UMITyIbCa
MaTepUaIbHONU TOUKH U MOMEHT
MEXaHUYECKOW CUCTEMBbl. MOMEHT CHUJIBI.
3aKOH COXpaHEHUs] MOMEHTA MEXaHUYECKOU
CUCTEMBI. [IBMKEHUE B TIOJIE IIEHTPATBHBIX
CHUJL

Oueprus. Cuia, paboTa v TOTEHITUAIbHAS
sHeprus. KoncepBaTtuBHble U
HEKOHCEpBaTHBHEIE CHIIbL. PaboTa 1
KMHETHYECKas SHEPTHUs. 3aKOH COXPAHEHUS
MOJTHOM MEXaHUYECKOU 3HEPTUH B M0JIE
MIOTEHLUANBHBIX CHII. CBA3b MEKAY CUIION U
MOTECHUUANBHOU SHEpruel. I'paguent
CKaJAPHOH (hyHKIMH.

JuHaMuKa BpamaTeJbHOro ABUKEeHHS.
YpaBHEHHE BpallleHHUs TBEPIOTO Tela BOKPYT
3aKpeIeHHON ocu. MOMEHT MHEpIHH.
®opwmyna lllteitaepa. Kunerndeckas sHEpTUs
BpAaIIAIONIET0cst TBEPIOTO TeNa.

TepMoaNHAMHUKA M MOJEKYJISIPHO-
KHHeTH4YecKas Teopus. /[aBneHue rasa c
touku 3peHust MKT. Cs3b TemnoeMkocTH ¢
YHUCJIOM CTEIICHEH CBOOO/IBI MOJIEKYJI ra3a.
Pacnpenenenure MakcBenia MOJIEKYI
HIeaTBHOTO Ta3a. DKCIEPUMEHTATEHOE
000CHOBaHUE pacnpezeicHuss MakcBesia.
Pacnpenenenne bonbimana u
Oapomerpuueckas popmyia. SBineHus
nieperoca. Auddy3us, TermionpoBoIHOCTD,
BHyTpeHHee TpeHue.IlepBoe Hayano
TEPMOJUHAMUKY. TemI0eMKOCTh. Y paBHEHUE
Maiiepa. M3oxopuueckuii, N300apHIeCKHii,
M30TePMUICCKUN, aTna0aTHICCKUN TTPOIIECChI
B HjealbHbIX razax. [I[peoOpazoBanue
TEIUIOTH B MEXaHUYECKYI0 padoty. L{uki
Kapno u ero ko3¢hUIIMeHT 10JIe3HOTO
nercTBusa. DHTponus. [laBiaeHue rasa ¢ TOUKU
3penus MKT. CBsi3b TEILIIOEMKOCTH C YUCIOM
cTerneHed cBoOOIBI MOJIEKYJI Ta3a.
Pacnpenenenne MakcBenia MOJIEKYI
HJI€aIBbHOTO raza. DKCIePUMEHTAIbHOE

30

KontponbHas
pabora
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0bocHOBaHHUE pacipeseacHus MakcBea.
Pacnpenenenue bonasiiMana u
6apomeTpuueckas Gopmyia. SIBieHus
nieperoca. Juddysusi, TeIIonpoBOIHOCTS,
BHYTpEHHEE TPEHUE.

DJIeKTPOCTATHKA M NOCTOAHHBINH TOK

3akon Kynona. HampskeHHOCT M MOTEHIIMAT
ANEKTPOCTATHIECKOTO ToJs. Teopema o
nupkyisinuu. Teopema I'aycca B
WHTETpalbHON (OopMe U ee TPUMEHEHHE IS
pacuera 3JIeKTPUUECKUX TOJICH.
OnekTpuyeckoe moje aumnosus. Junonas Bo
BHEIIHEM 3JeKTpudeckoM nosie.[IpoBogHuku
B DJIEKTPUYECKOM TI0Jie. PaBHOBecHe 3apsioB
B IIpoBoAHKKe. OCHOBHAA 3ajaua
ANEKTPOCTATUKU TPOBOTHUKOB.
9KBI/IHOTCHL[I/IaJII>HI)Ie IMOBCPXHOCTU 1
CHUJIOBBIC JIMHHUU 3JICKTPOCTATHUYCCKOI'O I1OJIA
MEXTy IIPOBOJHUKAMHE. DIEKTPOCTaTUIECKAs
3amuTa. EMKOCTh NpOBOJIHUKOB U
KOHJICHCATOPOB. DHEPTHUS 3apsKEHHOTO
KOHZIEHCaTopa.

[TocTosHHBIN dnexkTpuueckuil Tok.Cumna u
IJIOTHOCTb TOKA. Y paBHEHHUE HEMPEPHIBHOCTH
JUTS THIOTHOCTH TOKa. 3akoH OMa B
WHTETpaibHON U quddepeHnuansHoi Gopmax.
3akoH JIxoyns-JIeHna. DneKTpoABIKYIIAs
cwia uctToynuka toka. [Ipasmia Kupxroda.

49

KonTponbHas
paborta

DJIeKTPOMAarHeTu3M. MarHuToCTaTHKA.
BekTop MarHuTHOIM UHIYKIUHU. 3aKOH
Awmrnepa. Cuna Jlopenna. J[puxeHue 3apsaoB B
JNEKTPUYECKUX M MarHUTHBIX MOJSX. 3aKOH
buo-Casapa-Jlamnaca. Teopema o
LUPKYJISLIUH (3aKOH HOJIHOro Toka). Teopema
T'aycca.

DJIEeKTPOMArHUTHAs1 MHAYKIHS.
YpaBaennsa Maxkcsesia. PeHOMEHOIOrUA
3JIEKTPOMArHUTHOW HHAYKIuU. [IpaBuiio
Jlenna. YpaBHEeHHE 3€KTPOMAarHUTHOU
nHAaykuuu. CamonHAyKuusa. MHIyKTHBHOCTB
cojenonga. Pabora no nepemenieHu0
KOHTYypa ¢ TOKOM B MarHUTHOM TIOJIE. DHEPTUA
MarauTHOTO rnond. Crcrema ypaBHEHUH
MakcBesuia B UHTETpaIbHOU opMe
(bm3nyecKuil CMBICT BXOASIINX B HEE
ypaBHEHUI

50

Kone6anus u Bo1HbI. BosiHOBasi onTHKA.
OneKTpoMarHuTHas MpUPOia CBETOBBIX BOJIH.
NnTepdepernmonHoe mose oT AByX TOYEUHBIX
rnctouHukoB. OnbiT FOHra. JIudpakiiys BoJIH.
[punnun [Notirenca-®Openens. Judpaxnus
@peHesns Ha IPOCTEHIINX Tperpaaax.

Hudpakuus Opayarodepa. Judpaxims

50

IpoBEpKa

WHAWBUAYAJIbHBIX

3aJIaHUN
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Opaynrodepa Ha menu. AudpakinuoHHas
pelieTka Kak CIeKTpabHBINA Ipruoop.
[onspuzanus Bonx. [lornomenue, nucnepeus,
paccesinue cBeta. HopManbHasg u aHomanbHas
TUCTIEPCUH, paccesHue, MOTIIOMICHIE CBETa,
TIOJIAPU3AITHS CBETa

KBantoBasi ¢pusuka. TerioBoe U3ayuyeHUe u

KonTponbHas

JJFIOMHUHCCUCHITHA. CHCKTpaJ'ILHBIC pa60Ta

XapaKTePUCTUKHU TEIUIOBOTO M3IyUYEeHHUSI.
3akonbl Kupxroda, Credana-bonsimana u
3aKOH cMenieHnss Buna. AGCONIOTHO YepHOe
teno. Popmyina Penes-/lxunca n
«ynpTpaduonerosas katactpoday. ['nnoresa
kBaHTOB. ®opmyna Ilnanka. KBanToBOE
00bsICHEHHE 3aKOHOB TEILUIOBOTO H3ITyUYCHUSI.
KopnyckynsapHO-BOIHOBOW Jyaliu3M CBETA.
dotorddext n 3 dext Komnrona.
VYpaBuenue DitHmTelHa 11t GoTOdPPeKTa.
OmnpiT bore. /laBnenue cBeta. @OTOHBI
KopmyckynspHO-BOTHOBOH Ayalin3m
MHUKPOYACTHIL ¥ €r0 3KCIIEPUMEHTAIBHOE
MOJATBEPKACHHUE; TPUHLINI
HEOIPeIeICHHOCTH; BOJIHOBAs (DyHKIUS, €&
(u3uUecKuil CMBICI; CTAHAAPTHBIE YCIOBUS,
yCIIOBHE HOPMHUPOBKH. Y paBHEHHE
HIpenunrepa, ofHOMEpPHBIC KBAHTOBO-
MexaHuueckue 3agaur. OnHOMEepHBIN
MOTCHLUAIBHBIN TOPOT U Oaphep.

4.4.1. TeMbI KOHTPOJIBHBIX PadOT
KonTponbnas padora Nel :Mexanuka

KontpospeHast pabora Ne2: TepmoouHamuxa u MOAEKYIAPHAA (hu3uka. IDieKkmpocmamura u
NOCMOAHHbBIU MOK

Koutponsras padora Ne3: Maenumocmamuka. dnekmpomacnumuas uHoykyus. Boanosas onmuxka.

Koutpossras padora Ned: Keanmosas ghusuxa.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSTEIbLHOI PadoThI
00y4YaAIIHUXCS 0 TUCHUILINHE.

Metoanyeckre ykazaHus sl 00y4JaroImuXcst 0 OPTaHU3aIHA CaMOCTOSITEITbHON padOThI
MO0 JUCUUIUIMHE, BKJIIOYas TEPEUYCHb TEM CaMOCTOSITEIIbHOW pPabOThl, (OPMBI TEKYIIETO
KOHTPOJISI 10 AUCHUIIMHE U TPeOOBaHUS K WX BBIIOJHEHUIO Pa3MEIICHbl B JJIEKTPOHHOMN
nH(OpMaIMOHHO-00pa30BaTEIILHON cpene CII6I'TU(TY) Ha caiTe Menus:
http://media.technolog.edu.ru
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6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeeHUs POMEKYTOUYHON aTTecCTALUM

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLIMMCS MEPOIPUIATUH TEKYLIEro KOHTPOJI
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTh) HOPOTOBBI YpPOBEHb («YAOBIETBOPUTENBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMU, €CIM JUISI BCEX DJIEMEHTOB
KOMIIETEHIUH MPEBBIIIEH (JOCTUTHYT) IOPOTrOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMH HAa JaHHOM
JTarmne.

ITpomesxyTouHas arTecTanus N0 AUCLHUILUIMHE IPOBOIUTCS B (popMe 3aueTa U IK3aMeHa.

K cpmadge 3ayera JOMYyCKalOTCS CTYACHTHI, BBIMOJHUBIIME BCE (DOPMBI TEKYIIETO
KOHTPOJIS.

3ayer W OK3aMEH  NPEAyCMAaTpPHBAIOT  BBIOOPOYHYIO  MPOBEPKY  OCBOCHUS
IPEIyCMOTPEHHBIX JIEMEHTOB KOMIICTCHIUI U KOMIUIEKTYIOTCSI BOIPOCaMH (3a1aHHSIMH) JIBYX
BUJIOB: TEOPETHUECKHIA BOIPOC (JJIsi MPOBEPKHU 3HAHMIT) M KOMIUIEKCHAs 3ama4a (Ui IpOBEPKH
YMCHUI1 U HaBBIKOB).

IIpu cnade 3adera CTyIEHT IOJy4aeT JBa BOIPOCA M3 IMEPEYHs BOIPOCOB JUIS 3a4eTa,
BpeMs IOJTOTOBKU CTYACHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpaue sKk3aMeHa CTYAEHT IOJdy4yaeT [Ba TEOPETUYECKMX BONpOca U 3ajgady W3
HepevHs BOIPOCOB JUISl 9K3aMEHa, BpEMsl ITOATOTOBKH CTYJEHTa K YCTHOMY OTBETY - 710 45 MUH.

IIpumep BapuaHTa BOIIPOCOB Ha 3a4ere:

Bapuant Ne 1

1. MoMeHT HMIYJIbCA MATEPHATbHOM TOYKH 1 MOMEHT MEXaHHYECKOM CHCTeMBI.

2. Tloje od0pa3oBaHO OeCKOHEYHOH PABHOMEPHO 3apPSKeHHOM MJIOCKOCTHIO ¢ TOBEPXHOCTHOM
-8 2
IUIOTHOCTHIO 3apsia 10 Ku/m“. OnpeneJnTs pa3HocTh NOTEHUHMAJIOB IBYX TOYEK M0JIs1, OTCTOSIIIUX
OT IJIOCKOCTH HA paccTosiHuAX S u 10 cm.

IIpumep BapuaHTa BONPOCOB Ha JK3aMeHe:

Bapuant Ne 1

CBs3b MeK1Yy CHJION U MOTEeHUHMAJIBHOM 3Heprueil. ['paameHT ckaJsipHoii pyHKUIMH.

3akon buo - Capapa — Jlaniiaca M ero mnpuMeHeHHe K PacyéTy MArHUTHOrO MOJIA
NPSIMOJIMHEI{HOT0 MPOBOTHUKA € TOKOM.

3. DBeckoHeyHasi MJIOCKOCTH HeceT 3apsiji, PABHOMEPHO pacmpelejeHHBIH ¢ TMOBEPXHOCTHOI
miorHocreio 1 mxKa/m’. Ha HEKOTOPOM PACCTOSIHUM OT IUIOCKOCTH MNAapajjiejbHO el
pacnosioxken kpyr paauycoM 10 cM. BplYHCAMTB TOTOK BeKTOPa HANPSKEHHOCTH
3J1eKTPUYECKOr0 MOJIsSl Yepe3 ITOT KPYT.
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7. IlepeyeHb OCHOBHOH M JONMOJHHUTEJbLHOH y4eOHOH JHMTEpaTypbl, HEOOXOAMMOM
15 OCBOCHHS AN CHUILIHHBI

a)  OCHOBHAas JMTepaTypa:

1. CasenpeB,.B. Kypc ob6meit ¢pusmku : B 4-x kH. : yaueOHOoe niocodue / U. B. CaBenbes.
- 5-e usn., ucmp. . - CII6. ; M. ; Kpacuonap : Jlans, 2011. - (YueOHUKY 17151 BY30B.
CreuunanpHas nmuteparypa) (Knaccuueckas ydeOHas qurepaTtypa 1mno GU3HKe).

2.

T. 1 : Mexanuka. - 2011. - 336 c.
CagenbeB,1.B. Kypc o6mieit ¢pusuku : B 4-X KH. : yaebHoe nmocodue / . B.
CaBenbeB. - 5-¢ u3a., uctp. . - CII6. ; M. ; Kpacuonap : Jlans, 2011. - (YueOHUKH
st By30B. CnenimanbHas tureparypa) (Kimaccuueckas yueOHas iutepaTypa mo
buzuke).

T. 2 : DnekrpuyectBo U MaraetusM. - 2011. - 342 c.

3.

4.

CagenneB,1.B. Kypc o6mieii pusuku : B 4-X KH. : yueOHOe ocooue / 1. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuku
it By30B. Criennanbhast nuteparypa) (Kimaccuueckas yueOHas auTeparypa mo
buzuke).

T. 3 : MonexynspHas ¢usuka u TepmoanHamuka. - 2011. -208 c.
CagenweB,11.B. Kypc ob6meli ¢pusuku : B 4-X KH. : yuebHoe nocodue / 1. B.
Cagenbes. - 5-e uzn., uctp. . - CII6. ; M. ; Kpacunonap : Jlans, 2011. - (Yuebuuku
it By30B. CriennanbsHas nuteparypa) (Kimaccuueckas yueOHast nureparypa mo
buszuke).

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

bB) nonosiHuTeIbHAS JIMTEpPaTypa:

5.

10.

Cagenbes, .B. COopHHK BOPOCOB U 337a4 1o oOuie ¢pusuke : yueOGHOE mocodue
g By30B 1o HanpasieHusM 510000 "EctecTBeHHble HaykM M MaTeMaruka',
540000 "Ilenarornueckue Hayku", 550000 "Texuuueckue Hayku" / U. B. CaBenbes.
- 6-¢ m31., crep. - CII6. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc oOmeit ¢usuku : ydeOHOoe mnocoOue s BY30B IO
TEXHUYECKUM HaIlpaBJICHUSM MTOATOTOBKU U cnienanbHocTs M/ M.T'. Banumies, A.A.
[To3uep. - 2-e wmsm., crep. - CII6.; M.; Kpacmomap: Jlawp, 2010. - 573 c.-
(YVueOnuku aiisa By3oB. CrienuaibHas JUTEpaTypa)

®upranr, E.B. PykoBocTBO K pelieHnIo 3a/1a4 1o Kypcy oorieit Gpusuku : yuedHoe
nmocodue JUIsi BY30B IO TEXHHYECKMM M TEXHOJIOTUYECKHM HAINPaBICHUSIM U
cnenuanbHOCTM/ E.B. ®@upranr. - 3-e m3a., crep.. - CI16.; M.; Kpacnonap: Jlansb,
2009. - 348 c. - (YuebHuku 11 By30B. CrieniuasabHas IUTEpaTypa).

N3ydenue BpallieHus: MIOCKOCTH MOJSpU3alMU cBeTa : MeToauyeckue ykazaHus K
naboparopuorr pabore Ne 57 / C.B. Xorynmoa, B.B. bnaroemenckuii, b.b.
bonoros, B.H. CkobGenes ; CIIOI' TU(TY). Kad. obm. duszuxku. — CIIG6. : [6.1.],
2015. — 22 c.(3b)

[TpoBepka 3akona Mamtoca @ Metoaudeckue ykazaHus K JlabopaTtopHoi padbote No
56 / C.B. XorynnoBa, B.B. bnarosemenckuii, b.b. bonoros, B.H. CkobGenes ;
CIIGI' TU(TY). Kad. obm. pusuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

bnarosemenckuii, B.B. HccinenoBanue CHEKTpOB TMOIVIOLIEHHUS PacTBOPOB
OpraHUYecKUX MoJeKyd. MeToauueckue ykazaHus K JlaboparopHoit padore Ne 90 /
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

B.B. bnarosemenckuii, A.B. benskos, C.B.Xorynnosa; CIT6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

AepmmHa, ['.I'. M3ydyeHue nucnepcuu cBeTa B BellecTBe . Meroaudeckue
ykazaHus K jabopatopHoii pabore Ne 68 /I'.I'. ABepmmna, A.B. benskos, O.IL
[yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuku. — CII6. : [6.1.], 2014. — 18 ¢. (OB)

Hanunnbuenko, B. I'. Onpenenenre oTHOLIEHUS 3aps/ia 3JEKTPOHA K €ro Macce ¢

MTOMOIIBI0 MATrHETPOHA : METOJMYECKHE YKa3aHus K 1aboparopHoit padore Ne 33 /
B. I'. Hanunwuenko, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6m. ¢pusukmu. - CIIO. :
[6.1.],2014. - 21 ¢. (OB)

bonotos, b.b. SIBieHHs 211€KTPOMAarHUTHOW MHIYKLIIMA U CAMOUHYKIUH :

METOJIMYEeCKUE YKa3aHwus K labopatopHoi pabore Ne 39 / b. b. bonoros, A. B.
bensikos, O. I1. lllycrpona ; CIIGI TU(TY). Kad. o6m. ¢pusukwu. - CII6. : [6.
u.], 2014. - 23 c. (3b)

Kepnoroit, A.U. W3mepenue IMHBI CBETOBOM BOJHBI MPU  TOMOIIA

T (PaKIMOHHON PEIIETKH | METOJAMYECKUE yKa3aHus K JabopaTopHoi padore Ne 54
/ A. U. Kepnoroii, C. B. JIpsiaenko ; CIIOI' TU(TY). Kad. o6m. ¢msuku. - CIIO. :
[6.u.], 2014. - 22 c. (Ob)

HccnenoBanme rupockonudeckoro d3ddekxra : MeToaudeckne yKazaHHS K
naboparopuaoii padore / B.I'. Jdammmsuenko, C.B. Jlpsiuenko, A.U. KepHoBoid,
1O.P. Pynaxos; CIIGI' TU(TVY). Kad. obm. ¢usuku. — CIIO. : [6.1.], 2013. — 15 c.
(3b)

Uubuco, A.I'. ®Dorosnexktpuueckuit >pdexkt : MeToauueckue ykazaHUS K
naboparopuoit padore Ne 59 / A.J. UYubucos, O.Il. Iycrposa, B.B.
bnarosemenckuii ; CIIGI TU(TY). Kad. o6u1. ¢puzuxu. — CIIG. : [6.1.], 2013. — 17 c.
(3b)

Yubucos, A.I'. Onpenenenne ropu30HTANBHON COCTABISIONEH MarHUTHOTO TIOJIS
3emiu : Metoauueckue ykasaHus K jabopatopHoil padore Ne 31/ A.I'. Uubucos,
JI.H. Kaypoga, O.I1. lllyctposa, B.B. ; CII6I' TU(TVY). Kad. obmu1. pusuxu. — CIIO. :
[6.1.],2013. - 18 c. (Ob)

Janunbuenko B.I'. HMccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEH DJJIEKTPOJIM3a |
Metoanueckue yka3aHus K jgabopatopHoil padore Ne 30 /B.I'. [lanunbuenko, A.I'.
Yuoducos ; CIT6I' TU(TY). Kad. obm. ¢puzuku. — CII6. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : MeTtoauueckue yka3aHus K JiabopatopHeiM pabotam / B. T
Hanunsuenko [u ap.] ; CIIBI'TU(TY). Kad. o6mr. ¢usuku. - CIIG. : [6. u.],2012. —
64 c. (Ob)

XorynunoBa, C.B. H3ydeHue 3akoHOB TeruioBoro wu3nyueHus |[Tekcrt]
Meroandeckue ykazanus K jradboparopHoit padore Ne 58/ C.B. Xorynmona, B.B.
bnarosemenckuii, B.H. Cko6enes ; CIIGI' TU(TY). Kad. o6m. duzuku. — CIIO6. :
[6.1.],2012. —-20 c. (Ob)

XorynnoBa, C.B. W3ydeHme »SIEKTPOCTATHYECKMX TOJIEH Ha MOJENH
Mertoanueckne ykazaHus K JaboparopHoil pabore Ne21 /  XotyHioBa
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

C.B.,bnarosemenckuii B.B., Cko6enes B.H. ; CIIOI' TU(TVY). Kad. o6m1. ¢usuku. —
CII6. : [6.1.], 2012. — 15 c. (OB)

22. Xepnooii, A.1. HcciaenoBannue ONTHYECKOTO CIIEKTPa MOTJIOIICHUS MOJICKYIIbI
ioma: Meroauueckue ykaszaHus K jabopatopHoil pabore Ne 82/ YKepHoBoit
AN, Jdpsuenko C.B. ; CIIOI'TU(TY). Kad. obm. ¢usuku. — CIIG. : [6.1.], 2012, —
18 c. (Ob)

23. Beeaenne B (¢usmueckuil mpakTHKym. OOpaboTka pe3yabTaToOB H3MEPEHUU !
ydeOHoe 1mocoOue AJis CTYIeHTOB 3a04HOM (hopmbl oOyuenus / b.b bonoTos [u np.];
nox pen. B.B. Kammera. — CI16: Cunres, 2009. — 15 ¢. (Ob)

24. DOnextpuyectBo : COOPHHK METOAMYECKUX YKa3aHWi K j1abopaTopHbIM paboTam /
CIIOI'TU(TY). Kad. obm. ¢pusuku ; mox pea. H.I'. Mocksuna. — CII0.: [6.1.], 2006.
-56c.

25. lynaukoBa, T.A. OmnpeneneHue TeMIiepaTypbl HHUTH JIaMIbl HaKaJTUBaHHS
MeTtonudeckue ykazaHus K jgaboparopHoit padore Ne23/ T.A. Hdynaukora, B.b.
Ocrames ; CITOGI' TU(TY). Kad. o6m1. ¢pusuku. — CII16.: [6.1.], 2011. — 10 c.

26. lynaukoBa, T.A. M3ydeHue pe3oHaHCa TOKOB M HampspkeHH : Meroandeckue
yKkazanus K JaboparopHoit pabore Ne 40/ T.A. JlymawmkoBa, B.b. OcramieB ;
CI6I'TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2011. — 11 c.

27. NynaukoBa, T.A. HMHTepdepeHuus cBera B TOHKHMX IUICHKax. Ilojocel paBHOM
tomuHbl. Kosbiia HetoroHa : MeTonnyeckue ykasaHus K JiabopaTopHoU pabdote /
T.A. JdynaukoBa, B.b. Ocrames ; CIIGI TU(TY). Kad. obm. ¢usuku. — CIIO.:
[6.1.],2011. - 10 c.

28. lynaukoBa, T.A. H3yueHuwe wuHTEppEpeHIMH CBETa TPU TIOMOILIM OHIPHU3IMBI
Openens : Mertoauueckue ykazaHus K JabopatopHoit pabore Ne52 / T.A.
HynaukoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. ¢uszuku. — CII6.: [6.1.],
2011. - 14c.

29. Uponos, N.E. Dnekrpomaraetusm : OCHOBHBIE 3aKOHBI: ydeOHOE IocoOme st
By30B / .E. Uponos. — 5-e uzn. — M.: BUHOM. Jlaboparopus 3unanuii, 2006. — 319
C.

30. Yepro, A.I'. 3amaunuk no ¢usuke : YuedHoe mocodbme st BTy30B / A.I'. UepToB,
A.A. BopoObeB. — 8-e u3n., nepepa0. u gom. — M. : duzmarnut, 2008. — 640 c.
B) BecnomoraresabHasi iureparypa:

31. Bonmekenmreitd, B.C. COopHUK 3a1a4 1Mo o0meMy Kypey u3ukn: yded. mocobue
st TexH. By30B/ B.C. Bonbkenmreitn — CII6.: Kawmwknabrit mup, 2005. — 326¢.

32. lernad, A.A. Kypc ¢usuku : Yuebnoe mocodue st Bry3oB / A.A. Jlernad, b.M.
ABopckuid. — 5-e u3m., crep. — M.: Academia, 2005. — 720 c.

33. UBanos, A.J]. MonekynspHas ¢uszuka: MeToqUUeCKUE YKa3aHUs K JIA0OPaTOPHBIM
paboram / A.Jl. Isanos, B.B. Kammer, B.b. Ocrtames; CII6I' TU(TVY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2005. — 49 c.

34. VI3yueHue MarHuUTHOTO Tojii B (eppomMarHeTukax: MeToauueckue ykKa3zaHUs K
naboparopnoit pabore Ne 35 / B.B. Kammer, C.B. Xorynmnosa, C.1. CranbHOBa,
B.b. bonotog ; CITOI' TU(TY). Kad. o6m. ¢uzuxu. — CII6. : [6.1.], 2005. — 20 c.
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35. MccnenoBanue pacrpeaesieHus 3JIEKTPOHOB 10 ckopocTsM : JlaboparopHas paboTa
Ne 17 / B.B. Kammer, C.B. Xorynnosa, B.B. bnarosemenckuii, B.b. Ocramies ;
CIHOI'TU(TY). Kad. obm. ¢pusuku. — CII6.: [6.1.], 2005. — 15 c.

36. MccnenoBanue TMONYNPOBOJHUKOBOTO jauMona  : MeToJuueckue yKazaHus K
naboparoproit padore Ne 25 / T.A. Jlynaukosa, B.b. Ocrames, F0.A. HBanos, B.B.
Kammer ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII6.: [6.1.], 2005. — 20 c.

37. ponos, N.E. Mexanuka : OcHoBable 3akoHbl / V.LE. Uponos. — 7-e u3zm., crep. — M.
: BUHOM. JlaGoparopus 3nanuii, 2005. — 309 c.

38. Uponos, N.E. Bonnossie poniecchl : OcHoBHbIe 3akoHbl / U.E. Uponos. — 2-e u3n.,
nomn. — M.: BUHOM. JlaGoparopus 3uanuii, 2004. — 263 c.

39. Uponos, U.E. ®uszuka makpocuctem : OcHoBHbIE 3akoHbI / WI.E. Uponos. — 2-e u3n.,
nom. — M.: BUHOM. JlaGoparopwus 3nanuii, 2004. — 207 c.

40. Uponos, N.E. KBanToBas ¢usuka : OcHoBHbIe 3akoHbl / U.E. UpomoB. — 2-¢ u3s.,
nom. — M.: BUHOM. Jlabopatopus 3uanuii, 2004. — 256 c.

41. KanamuaukoB, H.IT. OcHoBBbI Gu3ukH ; B 2-X T.: YUEOHHUK JJI TEXHUYECKHUX CIICII.
By30B / H.I1. Kanamnukos, M.A. CrionabipeB. — 2-¢ u3l., nepepad. — M. : JIpoda,
2003 — 2004.

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

8. Ilepeyenb pecypcoB  HH(POPMAINMOHHO-TEJEKOMMYHHKAUMOHHON  ceTH
«HTepHETY», HEOOXOAMMBIX IJISl OCBOEHUS THUCHMILINHBI.

y4eOHBIi IUIaH, PIII u yu4e0HO-METOINYECKHE MaTepHaIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNeKTPOHHBIH YnTanbHbIH 3a11 — BubnunoTex» https://technolog.bibliotech.ru/;

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

9. MeToauuecKkue YKazanusl 1Jist Oﬁy‘lalOIll]/IXCH M0 OCBOCHHIO TUCHHUILIMHBI.

Bce Buabl 3aHatuit mo naucuumiumHe «®usnuka» NpPOBOAATCS B COOTBETCTBUH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbIx 3ansaTHii. JITabopaTopHble 3aHATHS.
OO6mune TpeGoBaHUs K OPraHU3allMU U TTPOBEACHHUIO.

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/IB. Bunet yuebHbix 3anstuil. CemuHapel u
npakTrdeckue 3aHaTus. O0ue TpeOOoBaHUs K OpraHU3aIMy U MPOBEICHHIO.

CTII CIIGI'TU 048-2009. KC YKB/. Buabl yuebnbix 3ansTuil. CamocTosTenbHas
IaHupyemMas padborta ctyneHToB. OO01ue TpeOoBaHUS K OpraHU3AIMH U POBEACHUIO.

CTII CIIoI'TH 016-2014. KC YKB/I. ITopsinok npoBeAeHus 3a4€TOB U IK3aMEHOB.

[TmanupoBaHre BpeMEHH, HEOOXOIMMOTO Ha W3YyYeHHWE MaHHOW JMCIUIUIMHBI, JIydIle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, NMPEeNycMaTpUBas MPH 3TOM DPETYISIPHOE MOBTOPEHHUE
MIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHU MPABWJIBHOW OpraHM3aluu y4eOHOTro Ipolecca Ui CTYACHTOB
SIBIISICTCSL:

IUTAHOBOCTh B OpraHU3aluU Y4eOHOH paboThI;
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

CepbE3HOE OTHOUIEHUE K U3YUEHUIO0 MaTepuaa;

MOCTOSIHHBIM CAMOKOHTPOJTb.

Ha 3ansTusi cTyneHT DOJDKEH MPUXOIUTh, UMes Oarak 3HaAaHUN M BOIPOCOB IO YXKE
M3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb UH(POPMANMOHHBIX TEXHOJIOTHii, HCIOJIb3YEMbIX IIPU OCYIIECTBJIEHUH
00pa3oBaTeILHOIO MPoOIEcca MO0 TUCHHUILIUHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHUH.

B yuebHOM mpouecce MO JaHHOW JAMCHUIUIMHE NPETyCMOTPEHO HCIOJIb30BaHUE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

YTCHUE JICKIUI C UCII0JIB30BAHUEM CIIalA-IIPEe3CHTALUM;

B3aUMOJIEHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM HJIEKTPOHHOM IOYTHI.

10.2. IIporpamMmmHoe obecrnievyeHue.

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

10.3. UndopmManmoHHbie CIPABOYHbIE CHCTEMBI.

ba3zer qanubix Scopus u Web of Science.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMMasi [Jsl  OCYILIECTBJIEHUS
00pa30oBaTeILHOIO Mpolecca Mo IAMCHHIINHE.

Kadenpa obmielt ¢pusuku pacmonaraetT MaTepuaIbHO-TEXHUICCKOU 0a30ii,
obecIieunBaroIIeH MPOBEICHNE BCEX BUIOB 3aHATHIA. B pacropsukeHUH CTYJICHTOB
HUMEIOTCSI

1. - aBe ayauTOpuM IS MPOBEACHUS CEMUHAPCKUX U JIaOOPAaTOPHBIX 3aHATHUI, OCHAILIEHHBIE
WHTEPaKTUBHBIMU TOCKAMH;

2. -KOMIBIOTEPHBIN Ki1acc, cocTosimuii u3 10 KOMIBIOTEpPOB C BBIX0/10M B VIHTEpHET;

3. -obopynoBaHHAs 1ab0paToOpus AJIsl MPOBEIEHHs (PU3MUECKOTO PAaKTHKyMa

12. Oco0eHHOCTH OCBOEHMSI AUCHUIIVIMHBI HHBAJUJIaAMHU U JUIHAMH ¢ OrpaHUYCHHBIMUA
BO3MOKHOCTSIMU 310POBbS.

Jins wWHBaNMIOB M JIMII C OTPaHUYEHHBIMH BO3MOMKHOCTSIMM y4yeOHBIE Ipoliecc
OCYILIECTBIIsIETCS B cCOOTBETCTBUU ¢ [lonoxkeHneM 00 opraHu3zanuu y4eOHOro mpoliecca JUls
00y4YeHUs] MHBAIHUIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 370poBbsi CIIOI' TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.

[Tpunoxenune Ne 1
K pabodeil mporpamMme AUCHUIIIHBI
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DoH/I OLICHOYHBIX CPEACTB
AJISl IPOBEACHUs MPOMEKYTOYHOM aTTecTAllMH 110
AucuMIInHe «Pusuka»

1. IlepevyeHb KOMIETEHI U ¥ 3TANIOB UX (POPMUPOBAHUS.

KoMnerennuu

HNuaekc

DopMyIHPOBKA

Jran
(popmupoBanus

OIIK-1

CMOCOOHOCTHIO NCIIO0Ib30BATh OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JMCLHUILJIMH B IPOodeCcCHOHAILHOM
AeATeJbHOCTH, MPUMEHATH METOAbI MaTEMAaTHYECKOTO
aHaJlM3a U MaTeMaTH4eCKOTo (KOMITBIOTEPHOTO)
MOJICJINPOBAHUS, TEOPETUYECKOI0 M IKCIIEPUMEHTAIbHOI0
uccjaeI0BaHUs

NMPOMEKYTOYHBIH

OIIK-2

CIOCOOHOCTHIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIITHOCTh
npoo.ieM, BOSHUKAIOIINX B X0/ TPOPeCcCHOHATEHON
ACATCIIBHOCTH, IPUBJICYDb UX IJIA PCUICHUA COOTBGTCTBy}OIlII/Iﬁ
(u3nKO-MaTeMaTHYECKHI anmapar

NPOMEKYTOYHBII

IIK -16

CMOCOOHOCTHIO JIAHUPOBATH M MPOBOAMTH (PU3NYECKHUE U
XHUMHYECKHE IKCIePUMEHTBI, IPOBOIUTH 00padOTKY MX
Pe3yJIbTATOB M OLlEHUBATH MOrPEIIHOCTH, BBIIBUTaTh
TUIIOTE3bI ¥ YCTaHABIMBATh IPAHULIBI UX IPUMEHEHUS,
MIPUMEHATH METO/bl MAaTEMAaTUIECKOT0 aHAIN3a U
MOJICJINPOBAHHUS, TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIEI0BaHUS

NPOMEKYTOYHBII

MK -19

TOTOBHOCTBIO MCIOJIb30BATH 3HAHUS OCHOBHBIX (PM3MYECKUX
TeopHi AJis1 pelieHUs BOSHMKAKIIUX PU3nyecKux 3a1a4,
CaMOCTOSITEIBHOr0 MpHoOpeTeHNs: HPU3NUECKUX 3HAHUH, IS
MOHUMAaHUs PUHIIMTIOB PaOOTHI TPUOOPOB U YCTPOHCTB, B TOM
YHCIIEe BBIXOSIIUX 32 MPeJesIbl KOMIIETEHTHOCTH KOHKPETHOTO
HanpaBJICHUS

NPOMEKYTOYHBII

2. Tloka3aTe i U KPUTEPHUH OLIEHNBAHUS KOMIETEHIUH HA Pa3JIMYHBIX ITamax HX
(popMupoOBaHUH, HIKAJIA OLCHUBAHNS.

IToka3zarenu
OLIEHKU .
H Kpurepnii
pe3ynbTaToOB [ImanupyemMbie pe3ybTaThl Komnerenmumn
OLICHUBAHUS
OCBOCHU
JHACIUATUITUHBI
OcBoeHue 3HaeT ocHOBHbIE (huznveckue sapieHus 1 | [IpaBunbHbIe OIIK-1,
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHMUS

Komnerennun

paznenoB Ne 1

OCHOBHBIC 3aKOHBI MEXaHHKH; TPAHUIIBI
UX MPUMEHUMOCTH, IPUMEHEHHE 3aKOHOB
B BOKHEHUIITUX MPAKTHISCKAX
MPUIOKCHUSX;

OCHOBHBIC (DM3MUYECKUE BEIUUUHBI U
(H3uYecKre KOHCTAHTHI, HX
oTpeIeNICHUE, CMBICH, CIIOCOOBI H
SIUHUIIBI UX N3MEPEHUS;

YmMmeer

3aIlIuChIBATh ypaBHeHI/Iﬂ MCXaHUKHU B
cucreme CU;

BHaIleeT HaBbIKaMH HpI/IMeHeHI/IH
OCHOBHBIX METO/IOB (DU3UKO-
MaTEeMaTHYECKOTO aHAIH3a JUIS PEeIIeHUS
MEXaHUYECKHX 3aJ1ad.

OTBETEHI Ha
Borpockl Nel-58
3auery u Ne 1-29 k
9K3aMEHy

OITK-2, TIK-16,
TK-19

OcBoenune
paznenoB Ne 2

3Haer
OCHOBHBIE (DM3MUYECKHUE SIBICHUS U

OCHOBHBIC 3aKOHBI DJIEKTPOMArHETH3Ma,
TPaHUIBI UX IPUMEHUMOCTH,
OCHOBHBIC XapaKTEPUCTUKU
3MEKTPUYIECKOT0 U MATHUTHOT'O TIOJIS, UX
ompezieNieHNe, CMBICH, CITIOCOOBI U
€JIMHUIIBI UX U3MEPEHUS;
Ha3HAYCHHE U TIPUHITUITBI TEHCTBUS
ANEKTPOU3MEPUTETHHBIX TIPHOOPOB;
YmMmern:
yKa3aTh, KaKWe 3aKOHBI ONHACHIBAIOT
JTAHHOE JIEKTPOMArHUTHOE SIBJICHHUE WU
addexr;
WCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEJIMYUH U TIOHSTHIA;
3aIHCHIBaTh YPaBHEHUS IS (PU3UIECKHIX
BenmuuH B cucteme CU;
Baanerts.
HABBIKAMH MTPUMEHEHUSI OCHOBHBIX
METOJI0B (PU3UKO-MATEMATHIECKOTO
aHaJM3a JUIA PelieHus 3a/1a4
3JIEKTPOMAarHeTU3Ma.

[IpaBunbHbIE
OTBETHI Ha
Borpockl Ne35-66
K 3a4ery u Ne 30-
63 Kk DK3aMEHY

OIIK-1, OIIK-2
I1K-16, [IK-19

OcBoenue
paznernoB Ne 4

3HaTh: 0COOEHHOCTH
TEPMOJMHAMUYECKOTO U CTATUCTUIECKOTO
METOAO0B I/I3yT-IeHI/I$[ MaKpOCI/ICTeM;
OCHOBHBIC (1)I/I3I/IT-ICCKI/Ie SABJICHUA U

OCHOBHBIC 3aKOHBI MOHGKyanHOﬁ
(i)I/I3I/IKI/I U TCPMOJUHAMUKHU; I'PAHULIBI UX
IIPUMCHHUMOCTH,

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

OIIK-1, OIIK-2
[1K-16, [IK-19

22




ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHMUS

Komnerennun

OCHOBHbIE (PU3UUECKUE BETUINHBI U
¢u3nuecKkue KOHCTAHTHI, UX
OIIpeIeJIeHHE, CMBICT, CIIOCOOBI U
€MHUIIBI UX U3MEPEHHUS;

YMmerb:
YkazaTh, KaK1e 3aKOHBI ONUCHIBAIOT
JaHHOE siBJIeHUE WK YPPEeKT;
HCTOJIKOBBIBATh CMBICT (PU3NYECKUX
BCJIWMYHWH W TTOHATHIA;
3alUCHIBATh ypaBHEHUS I (PU3UIECKUX
BeananH B cucteme CH;

Baaners.
HaBBIKaMH NPUMEHEHHs] OCHOBHBIX
METO0B (PU3UKO-MATEMAaTHUECKOTO
aHaJIM3a JUId peleHus 3a1a4
CTaTHCTUYECKON (DM3UKH U
TEPMOJTUHAMUKH.

OcBoenue
paznenoB Ne 3

3HATh:
OCHOBHBIC 3aKOHBI BOJIHOBBIX TPOIIECCOB,;

TpaHMILBI UX IPUMEHUMOCTH,
MpUMEHEHHUE 3aKOHOB B BaXKHEHIIINX
NPAaKTUYECKUX NPUIOKEHHSAX; BOJIHOBBIE
CBOMCTBA AIEKTPOMAarHUTHOTO
M3JTy4EHUsI, OCHOBHBIE CBOWCTBA
CBETOBBIX BOJIH;
Ha3HAYCHHE ¥ MPUHIHITB JCHCTBHS
UHTEPPEPOMETPOB, MOIAPU3ATOPOB,
JUQPaKIIMOHHOHN PEMIETKH. Y MeTh:
00BSICHUTH OCHOBHBIE HA0JII01aeMble
NPUPOAHBIE U TEXHOTEHHBIE SIBJICHUS U
3¢ dexTI ¢ no3unuii QyHIaMeHTaTBHBIX
(hU3MYECKUX B3aMMO/ICHCTBU;
yKazaTh, KaKre 3aKOHBI ONHCHIBAIOT
JaHHOE siBJIeHUE WK YPPeKT;
MCTOJIKOBBIBATH CMBICI (PU3NUECKUX
BEJIMYUH U TIOHSTHI;
3aMMCBIBaTh YpaBHEHUS U1 QU3NIECKUX
BelmmunH B cucreme CU;

Baanerts:
HaBBIKAMH PUMEHEHUSI OCHOBHBIX
METO/IOB (PH3UKO-MaTEMaTHIECKOTO
aHanM3a JUIs peleHus
€CTeCTBEHHOHAYYHBIX 33]1ad.

IIpaBunbHBIE
OTBETHI HA
Bonpochl Ne91-
124 x 3auety u No
64-101
9K3aMeHy

OIIK-1, OIIK-2
[1K-16, [1K-19

OcBoenne

3HATB:

[IpaBunbHbIE

OIIK-1, OIIK-2
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHMUS

Komnerennun

paznenoB Ne 5

KBanToBsie cBoiicTBa
3JIEKTPOMArHUTHOTO U3TYUYCHUS;
OCHOBHBIC DKCIICPUMEHTATbHBIC
MOITBEPKICHHSI KBAHTOBOW MEXaHHKH;
OIHMCAaHUE COCTOSIHUS MUKPOYACTHUIIBI C
MTOMOIIIBIO BOJTHOBOM (PYHKITHH;
ypaBuenue lllpenunrepa; kBaHTOBaHUE
aTOMOB, MarHUTHBIC CBOHCTBA aTOMOB.
YmMmern:
00BSACHUTH OCHOBHBIC HAOJIIOJaeMbIe
MIPUPOJTHBIC U TEXHOTCHHBIE SBIICHUS U
3¢ dexTH ¢ no3unuil QyHIaMeHTaTbHBIX
(hU3HYIECKUX B3aMMO/ICHCTBU;
yKa3aTh, KaKie 3aKOHBI ONACHIBAIOT
JAaHHOE sIBJIeHUE WK YPPEKT;
HCTOJIKOBBIBATH CMBICH (DU3MUYECKUX
BEJIMYUH U TIOHSTHIA;
3alMChIBATh yPaBHEHUS IS (QU3MUSCKUX
BeananH B cucteme CH;
Baaners.
HaBBIKAMH TTPUMEHEHUS] OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHIECKOTO
aHaJIM3a JUIs PELICHMs 3a/1a4 KBAaHTOBOM
MEXaHUKH U KBAaHTOBOH ONTHKH.

OTBETHI Ha
BOMpochl Nel25-
155 kx 3auety n
Nel120-147 x
9K3aMeHy

[1K-16, [1K-19

OcBoenune
paznenoB Ne 6

3natb: CocTaB H  XapaKTEpUCTHKHU
aTOMHOTO sIJIpa, SHEPTHIO CBSI3H,
CHCTEMATHKY JJIEMEHTapHBIX YaCTHII;

3aKOHBI COXPaHEHHS U UX POJIb B (hU3HKE
JJIEMEHTaPHBIX YacTUI] PU3HIECKHE
SIBIICHUS] 1 OCHOBHBIE 3aKOHBI (DH3UKHU
aTOMHOTO SIJIpa ¥ DJIeMEHTaPHBIX YaCTHII;
Ymern:
00BSICHUTH OCHOBHBIE HAOJII01aeMble
MIPUPOJIHBIC U TEXHOT'CHHBIC SBJICHUS
3¢ dexThl ¢ mo3unui GyHIaMEHTATbHBIX
(GU3NYECKUX B3aMMOICHCTBUN;
yKa3aTh, KAKAE 3aKOHBI OMHCHIBAOT
JaHHOE siBJIeHUE WK YPPeKT;
HCTOJIKOBBIBATH CMBICIT (PU3UIECKUX
BEJIMYWH U TTOHSITHH;
3aMMChIBaTh YPaBHEHUS JIJIST (PU3NIECKHIX
BelmmunH B cucreme CU;
Baapers:
HABBIKAMH [TPUMEHEHHUSI OCHOBHBIX

IIpaBunbHbBIE
OTBETHI HAa
Bompockl Nel56-
160 k 3auety u
Ne 148-155 k
9K3aMEeHy

OIIK-1, OIIK-2
I1K-1, 11K-19
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ITokazarenu

OLICHKU 5
Kpurepunit
pe3yJbTaToB [Tnanupyemsble pe3ynbTaThl Komnerenuuu
OIICHUBAHMUS
OCBOCHHS
JUCIUILTNHBI

MCTOIOB Q)HSI/IKO-MaTCMaTI/I‘IeCKOFO
aHaJIn3a U1 pCUICHUA

€CTCCTBECHHOHAYYHBIX 3a1a4.

[lxamna onenuBanus coorserctyer CTO CIIGI TU(TY):
€CIIM TO JTUCIUIUIMHE TPOMEXKYTOUHAs aTTecTalus MpOBOAWTCS B (opme 3auera, TO

pe3yabTaT OLCHUBAHUS — «3aYTCHO», «HE 3a4YTCHO»,

CCJIKM MO0 JUCHUINIMHC MPOMCIKYTOYHAA aTTeCTallud IMPOBOAUTCA B (I)opMe OK3aM€Ha "

(w1) KypcoBOro npoekTa (paboThl), TO MIKaJIa OIEHUBAHUS — OaThbHAs.

3. TunoBble KOHTPOJIbHbIE 3aJaHUA /1JIs1 IPOBEICHHUS MIPOMEKYTOUHOI aTTeCTANMHU.

Bonpoch! /151 0LleHKH 3HAHUI, YMEHUH M HABBIKOB, COPMHUPOBAHHBIX Y CTY/JA€HTA MO
komnerenuuam OIIK-1 , OIIK-2, IIK-16, IIK-19:

10.

11.

12.

Bomnpocsl 11 mpoBeaeHus 3aUeTa

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

MarepuanpHasi TOYKa JBMKETCS MPSMOJIMHEHHO COTJIACHO YPaBHEHHIO JBIKCHHS X =
6+2t> (M). OnpeeHTh YCKOPEHHE TOYKH B MOMEHT BpeMeHn  t = 3 c.

JlaliTe onpeneneHre MrHOBEHHOM CKOPOCTH, YCKOPEHUS, CPEIHEN CKOPOCTH.
Kunernueckue ygaBHeHI/Ie JIBYX MaT€pHaJIbHbIX TOUYEK UMEIOT BUJI: X1=A1t+Bt?+Cyt® u
2 2 2 2
Xo=Aot+Bot™+Cot”, tome A1=1 m/c; Bi=4 m/c”; C1=3 m/c”; Ay=2 m/c; B,=—2 m/c”; Cp=5
2 o
M/c”. OnpeeauTh MOMEHT BPEMEHHU, B KOTOPBIA YCKOPEHHSI 3TUX TOYEK OyJIyT paBHBI.

Z[aﬁTe OIPEACIICHUEC HOPMAJIBHOTO YCKOPCHUS U TAHI'CHIIUAJIBHOT'O YCKOPCHU.

Kamenp OpocaroT moja yrioM K ropus3oHTy. Pagmyc KpuBHM3HBI TpPaeKTOPHUM B TOYKE
HaMBBICILIETO MoJbeMa paauyc kpuBu3Hbl R = 10 M. Ompenenurte CKOpoCTb B 3TOM
TOYKE.

JlaiiTe onpeneneHne yriaioBOM CKOPOCTH U YTIIOBOTO YCKOopeHus. Kak CBsI3aHbI TMHEHBIE
" YTJIOBBIC KWHEMATUYCCKHUEC BCJIMYUHEI.

JIuHeiHas CKOPOCTh TOYEK Ha OKPYKHOCTH Bpallarolierocs 1ucka paBHa 3  M/C. Touku,
pacroyio’)keHHble Ha paccTosHuM 10cM Onmke K OCH, UMEIOT JVHEWHYIO CKOPOCTH 2
Mm/C. OnpenienuTe yriioByK CKOPOCTh BPAIIEHUS TUCKA.

Yro Takoe nHepuuanbHas cuctema orcuéra? Chopmynupyiite 3akoHs! HeroToHa.

YroObl ompenenuth KodGOUIMEHT TpeHust K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK TOJOXHIN Ha JOCKY M CTAJIM MOJHUMATh OJWH KOHEI JOCKH JI0 TeX IOop, MOoKa
OpyCcOK HE Hauajd MO HEH CKOJB3UTh. ITO MPOM3ONUIO MPHU Yrie HAKIOHA JOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Jlaiite ompeneneHue 3aMKHYTON cuUcTeMOM MaTepuaibHbIX Touek. Cdopmymnupyiite
3aKOH coXpaHeHus umiyibsca. Chopmynupyiite Teopemy 00 U3MEHEHUH UMITYJIbCA.

Ha mony cTouT Tenexka B BUJIE ATUHHOW JOCKU, CHAOKEHHOM JIErKUMHU Kojecamu. Ha
OJTHOM KOHIIE JIOCKH CTOUT 4esioBek. Macca genoBeka 60 ke, Mmacca mocku 20 xe. Maccon
Kosiec mpeHeOpeub. TpeHHe BO BTyNKax He3HauuTelnbHO. C Kakoil CKOpPOCThIO OyneT
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JIBUTATHCS TEJICIKKA, €CIIM YEJIOBEK MOMAET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHTEIBHO
nocku) 1 m/c?

13. JlaiiTe ompexnereHHe LEHTPAa Macc CHCTEMBbl MarepuanbHbIX Touek. Chopmymnupyiite
TEOpEMY O JIBUJKEHUU IIEHTpa Macc.

14. Ha mony CTOMT Telie)KKa B BHUJIC JUIMHHOW JOCKH, CHaOXXCHHOW JISTKMMH Koyiecamu. Ha
OJIHOM KOHIIE JOCKH CTOMT 4elIoBeK. Macca desoBeka 60 ke, macca gocku 20 xe. Maccon
Koiec mpeHeOpeub. TpeHue BO BTyJIKax He3HauuTelbHO. Ha kakoe paccrosHue
MEPEIBUHETCS TEJICXKKA, €CITU YEJIOBEK MepeiIeT Ha APYrol KOHell J0CKH?

15. JlaiiTe onpenenceHUE MOMEHTAa UMIIyJbCa U MOMEHTA CHJIbI ~ OTHOCUTEIBHO TOYKU U
OTHOCHUTEIIBHO OCH.

16. Toukuii crepxkenb mmmHON 50 cm 1 Maccoit 400 2 Bpamaercs ¢ YriiOBBIM yCKOPEHHEM 3
¢ % BOKPYT OCH, IPOXOZISIIEi Yepe3 CepetuHy CTEPXKHS TEePICHIMKYISPHO K ero JIMHE.
Onpenenuth Bpalarommi MOMEHT.

17. Yto Takoe MOMEHT MHEPLIUU MaTepHalibHOM Toukn? Kak BeIpakaeTcss MOMEHT UMITYJIbCca
TBEPAOrO TeJla Yepe3 MOMEHT UHEPLUU?

18. lnuna Tonkoro mpsimoro crepxxkus 60 cm, a Macca 100 2. OnpenenuTb MOMEHT HHEPIIUU
CTEpXKHS OTHOCHUTEIBHO OCH, MEPHEHIUKYISIPHOM K €ro JJMHE U NpOoXOoAsiued uepes
TOUKY CTEpPXKHS, yAaJeHHY0 Ha 20 cm OT OIHOTO U3 €ro KOHIIOB.

19. 3annmmTe OCHOBHOE ypaBHEHHE JUHAMUKH BPAIIATEIBHOTO JBIDKEHHS TBEPIOTrO Tela.
Hanumnre ypaBHEHHE MOMEHTOB.

20. Ban maccoit 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K uunmHapudeckon
MOBEPXHOCTU BaJla MpHXKaJIW TOPMO3HYIO KoJoaKy c¢ cuwioi 40 H u uepe3 10 ¢ Ban
octaHoBuiIcs. Onpenenutsb K03(pPUIUEHT TpeHus.

21. ChopmynupyiTe 3aKOH COXpaHSHHS MOMEHTA UMITYJIbCA.

22. IInatrdopma B BUAE TUCKA paguycoM | . Bpamiaercs 0 WHEpUuH, aenas 606/mun. Ha
Kparo IaT¢opMbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOIbKO 000OpOTOB B
MUHYTYy Oyner aenarth miatrgopma, €ciM 4YelloBeK mepeijaer B ee LeHTp? MomeHT
uHepimn iaThopmel paBen 120 x2:u’. MOMEHT WHEpIMH YeloBeKa PACCUHTHIBATE KaK
JUUIS. MATEPHATBHOM TOYKHU.

23. Jlaiite onpenenenue paboThl cuibl. YTO Takoe CKalIpHOE MPOU3BeJIeHHE 2-X BEKTOPOB?
Yo Takoe MOIHOCTH?

24. Haiitu paboTy moabeMa Tpys3a MO HAKJIOHHOM IIOCKOCTH, ecnu Macca rpy3a 100xe,
JUTMHA HAKJIOHHOM miockoctH 2 m, yron HaknoHa 30°, kosdouuuent tpenus 0.1 u rpy3

2

JBUKETCSI ¢ ycKopeHueM 1 m/c”.

25. Kakue cuiabl Ha3bIBAIOTCS KOHCGpBaTI/IBHLIMI/I? Yto Takoe MOTEHIHMAIbHAS SHCPFI/IH? Z[J'ISI
KaKHUX I10JIeH MO>KHO BBECTH 3TO ITOHITHE?

26. Kamens 6pommen sepx noxa yriaom 60° k mosepxnoctn 3emmu. Kunetndeckas dHeprus
KaMHS B HadyaJbHbIA MoOMeHT paBHa 20 /Joxc. Onpeaenutb KHUHETHUECKYHO U
MOTEHIMAIBHYID  JHEPrUM KaMHA B  HAWBBICIIEH TOYKE €ro  TPACKTOPHH.
ConpoTuBieHHeM BO3IyXa MpeHeOpeyb.

27.Uto Takoe kuHermyeckas oHeprusi? CdopmymupyiiTe TeopeMy 00 H3MEHEHHH
KMHETH4YeCKOW sHepruu. [Ipm Kakux ycloBHSAX COXpaHSETCs MOJHAas MeXaHWdecKas
DHEPIHUsl CUCTEMBI?

28. XokkeliHas 1Iaiida CKOB3UT 5 M, €CJTU IIPU OpPOCKEe €i COOO0IaT HavYaaIbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIU € COOOIIUTh HaYallbHYI0 CKOPOCTh 4 M/c?

29. CoopmynupyiiTe TNpUHLMI ~ OTHOcUTenbHOCTH  [amwnes-OiHmreiiHa.  3anmuimunTe
(bopMyIty, BEIpaXaroIyl0 OTHOCUTEILHOCTh BPEMEHHBIX HHTEPBAJIOB.
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30. B maGopatopHoii cucTtemMe oTcueTa Mu-Me30H ¢ MOMEHTa POKACHHUS 0 MOMEHTA pacraja
nposieten paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
COOCTBEHHOE BpEMsI )KU3HH ITH-ME30Ha.

31. ChopmynupyiiTe NOPUHIUI  OTHOCUTENBHOCTH [ anunes-DWHIITEHHa.  3anumure
bopMyiTy, BEIPAKAIOLTYI0 OTHOCUTEIHHOCTh IPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. IlpeAnonoxxuM, 4To0 Mbl MOXEM H3MEPUTh JUIMHY cTepKHS ¢ TouHOCThIO 0,1MkM. [Ipu
KaKOH OTHOCHUTEJIBHOM CKOPOCTH JBYX MHEPLHUAIbHBIX CUCTEM OTCUETa MOYHO OBbLIO ObI
OOHapyX HUTh PEIATUBUCTCKOE COKpAIllEHWE JUIMHBI CTEpXKHsS, COOCTBEHHAs JUIMHA
KOTOporo pasHa 1 m?

33. 3anumuTe GopMyny ISt SHEPTUU YACTULIBI B PEISITUBHCTCKON MEXaHUKE.
34. Tlonnas sHeprus Tena Bo3pocia Ha 1 J[x. Ha ckoibKo mipu 3TOM U3MEHHUTCS Macca Tena?
JJIeKTPOMarHeTH3M

35. JlaiiTe ompeneneHrne HANPsHKEHHOCTH 3JIEKTPUYECKOTo MOJisl. 3amumuTe (GopMyssl s
HANPsDKEHHOCTH OJI TOYEUHOTO 3apsijia.

36. /IBa oIMHAKOBBIX TOYCUYHBIX 3apsiaa mo -2 MkKir Haxomsres B Toukax (0; O) u (2; 0)
NpsIMOYroJibHON cucteMbl kKoopiauuHat (X; Y), rame X, Y 3amaHbl B MeTpax.
OmnpeneauTs NPOSKIIMIO HA OCh 0X BEKTOPa HAIPsKECHHOCTH 110J1s B Touke (1; 1).

37. laiite ompenenenue cuiaoBoil auHUUA. ChHOpMYyTHpYHTE NPUHIMIT CYNEPHIO3UIHUU IS
IIEKTPUYECKOTO TOJISL.

38. Kakoli myTh 1O CHJIOBOM JIMHHHU IO TOJHON OCTaHOBKM MPOXOJHUT O-4acTHIIA B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HanpspkeHHOCThI0 2000 kB/M, ecnim HavanbHast
1027 10 -1
ckopocTh ee 20000 km/c? Macca 4yacTUIIbI 6,4 10 KT, 3apsa 3,2 10 K.

39. JlaiiTe ompezereHHe TOTOKAa BEKTOpa uepe3 MmoBepxHOCTb. Chopmynupyiite Teopemy
I'aycca mia Bexropa E.

40. beckoHe4Hasl TIIOCKOCTh HECET 3apsil, PABHOMEPHO paclpe/le]IeHHbIN C TTOBEPXHOCTHOU
miotHoctero 1 MxKi/m®. Ha HEKOTOPOM PACCTOSHUHU OT IJIOCKOCTH MApaUIeIbHO €1
pacnoyiokeH Kpyr paauycom 10 cM. BpMHMCINTH MOTOK BEKTOpa HANpPsHKEHHOCTH
AIEKTPUYECKOTO TOJIS YEPES ITOT KPYT.

41.3anuimuTe BBIpAKEHUE 1T paOOTHI MO MEPEMENICHHUIO 3apsia B TOJIE Yepe3 Pa3HOCTh
noteHuuanoB. Chopmynupyiite Teopemy o nupkynsuuu. CleacTBUEM KaKoro CBOMCTBa
ANEKTPOCTATUYECKOIO MO SABJSETCS 3Ta Teopema?

42. TOHKAWA CTEP)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspKeH C JIMHEHHOM
motHocThio 100 HK/M. Kakyro paboTy Hano coBepuTh, 4ToObI IepeHecTu 3apsif 1
HKI1 13 ienTpa Kosbia B 06CKOHEUHOCTh?

43. JlaiiTe omnpeesneHue NOTEeHIMAaNa dEeKTpudeckoro nois. Jlaidte onpeneneHue rpaueHTa
BeKTOpa. 3amummuTe (GOPMYITY, BBIPAKAIOMIYIO HAIMPSHKEHHOCTh JJIEKTPUYECKOTO TTOJIS
yepe3 mnoreHuuan. Kak ompenenuts pa3HOCTh IMOTEHIUAIOB, €CIM H3BECTHO TIOJIE
HaNpPsKEHHOCTH?

44. OnpenenuTe pa3HOCTh NOTEHIMATOB Mexay toukamu (-1, 0,0) m (1,0,0), ecmm
HaNpPsDKEHHOCTH IeKTpudeckoro noms E=2i+4j+3Kk.

45. Yto Ha3BIBAIOT QJICKTPUYCCKHUM JUIIOJIbHBIM MOMCHTOM, CBA3AaHHBIM 3apda0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM JJICKTPUUCCKOT'O CMCH_[CHI/IH?

46. BEIYHCITUTH 3JIEKTPUYCCKHIA MOMEHT JTUTONs, eciiu ero 3aps 10 aKo, miedo 0,5¢cm

47. [laiiTe ompeseneHue BeKTOpa IUIOTHOCTH Toka. Kak ¢opmynupyercs 3akoH Oma B
muddepennmanbaon  popme? Kax dopmynupyercs 3akon [Ixoyns — Jlenma B
nuddepennmanbaon hopme?

27



48.

49.

50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Onpenenuts IUIOTHOCTh TOKA B JKEJIE3HOM IPOBOAHMKE UIMHOM 10M, ecau mpoBof
HaXOJUTCs NOA HanpsbkeHneM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

Haiite ompenenenne DJIC. Kak ¢dopmynupyercs o0000mennpiii 3akoH Oma B
uHTerpanbHoit popme? Kak dpopmymnupyercs 3akon Jxoyins — Jlenna?

Tok B nenm 6arapeun, 9JIC koropoii 30 B, paBen 3 A. Hanpspokenne Ha 3akuMax OaTapen
18 B. Haiigute conmpoTHBIIEHHE BHEIIHEH YacTH LEMU U BHYTPEHHEE COMPOTHUBICHUE
Oatapeu.

Hanumure Beipakenue s cwibl Amrepa. Kakyro cuny HaszwpiBaloT cuiiod Jlopenma?
Hanummure hopmyny nms Heé.

3apspkeHHas YaCTHIIA JIBHKETCS B MATHUTHOM TI0JI€ IO OKPY)KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Uanykuus marautHoro nojst B = 0,3 T, panuyc okpyxxkanoctd R = 4 cu. Haiitu
3aps] 4YacTHIbl, eCcii ee¢ KuHeThueckas sHepruss W = 12 x3B.

Yrto Takoe MarHUTHBIM MOMEHT BHUTKa ¢ TokoMm? Hamwmmmre BBIpAXCHUC I MOMCHTA
CHIJIBI, ,HeﬁCTBYIOHleﬁ Ha BUTOK C TOKOM B MaroHuTHOM IIOJIC.

Kakoii Bpamaronii MOMEHT JeHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 npu
IIOMEIIIEHUH €€ B OJIHOPOJIHOE€ MarHuTHoe mnoisie ¢ uuaykuueit B = 0,2 7z, ecnu pamka
coneprut N = 30 ButkoB momanso S = 10 ¢u?, a mWI0CKOCT pamMkn oGpasyer yron 3 =
60° ¢ TuHUAMM 11OJA?

Hanummre ¢opmyny, Belpaxkatomryro 3akoH buo — CaBapa — Jlammaca. [losicHute
PUCYHKOM CMBICII COOTBETCTBYIOLIUX BEKTOPOB.

beckoHeyHO AJIMHHBIN MTPOBOJ 00pa3yeT KpyroBOl BUTOK, KacaTelbHbIN K npoBoay. [1o
npoBoxy uaer Tok cuiaod | = 5 4. Haiitu paguyc BUTKa, €CIM HaNpPSHKEHHOCTb
MarHuTHOTO T0JIs B ieHNpe Butka H = 41 A/m.

ChopmynupyiiTe TeopeMmy O LUPKYISIIUU U1 CTAlMOHAPHOTO MArHUTHOTO TOJsA B
BaKyyMe.

BBIMHCTUTE MUPKYISIMIO BEKTOpAa WHAYKIIMK BIOJIh KOHTYpPA, OXBATBHIBAIOIIETO TOKHU
11=5 A, I,)=7,5 A, Texkyuue B OJHOM HampaBieHUU, U TOK I3=10 A, Texkymwuii B
MIPOTUBOIOJIOKHOM HaIPaBIICHUH.

Hamumire 3akoH  2JIEKTPOMarHMTHOM  WHAYKIIMM B HHTETpaibHOW  (popme.
Chopmynupyiite npasuio Jlenna.

KBanpaTHblii KOHTYp, cleiaHHbIi u3 mpoBoga mamuHou | = 0,4 m, moMemieH momepek
CUJIOBBIX JIUHUM B OJTHOPOJIHOE MarHuTHoE rnosie. MHAYKIIMS MarHUTHOTO I0JISI MEHSETCS
CO BpeMeHeM 1o 3akoHy B = (2 + 0,4 tz) mTn. OnpeaenuTs B MOMEHT BpeMeHu t = 2 ¢
MarHUTHBII TOTOK, MpOHU3bIBaIOLMN KOHTYp, M DJIC HHAYKIMH, HABEACHHYIO B
KOHTYPE.

3anummre 3aKOH IEKTPOMarHuTHON MHAYKIUHU B popMynupoBke Makcperia.

WHayKius MarHuTHOTO TOJISE MEXKTy TTOJIFOCaMU JIBYXTIOFOCHOTO TeHeparopa B= 0,8 Tx.
Potop umeer N = 100 ButkoB miuomanaso S = 400 M. Onpenenurts 4acTOTy BpallCHHUS
AKOps, €clIu MakcuManbHoe 3HadeHue JJIC uHayKiuu Ei max = 200 B?

Uro Takoe TOK cMelieHHs? 3anuIInTe 3aKOH MOJIHOTO TOKA (TEOPEMY O LUPKYIISIINH) JUIs
MarHUTHOTO TOJIS B BEIIECTBE C YYETOM TOKa CMEIEHUS (151 HECTallMOHAPHBIX MOJIeH).

Onpenenure IJIOTHOCTh TOKA CMEIICHMS, €CIM HMHAYKIHUS AJIEKTPUUYECKOro TOJIs
BO3pacTtaeTr paHoMepHO oT 0 10 10 HKi/M? 3a 1 MUHYTY.

Kakoe sBneHne Ha3plBalOT caMOMHAYKLUMEH? UTO Ha3bIBAalOT HHIYKTUBHOCTBIO
IIPOBOJHMKA?

Omnpenenure CKOPOCTh U3MEHEHMSI TOKA B KaTyIIKe ¢ MHAYKTUBHOCThIO 100MI'H, ecnu B
Heit BozHukIa JJ[C camonnaykiuu 80 B.
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67. Chopmynupyiite ocHoBHbie monoxeHuss MKT. KakoBbl OCHOBHBIE MPEINONIOKECHUS
Mojend wmacanbHoro rasa? Yro takoe Mmomb BemiectBa? Yemy paBHo R/K (R —
YHUBEpCallbHask Ta30Bas MOCTOsiHHAsA, K — mocTosiHHas bospiimana)?

68. 3 OammoHa co CKaTbIM Tra3oM oOcCTalach B OajUlOHE, €CIIM IEPBOHAYAIBHO IIPU
temneparype 270C maHoMeTp mokasbiBai AaBieHue 60 atM, a yepe3 HEKOTOpOEe BpeEMs
npu Temreparype 120C naBnenue 6bu10 19 atm?

69. 3anumuTte (HOpMyNly BBIPAXKAIOIIYI0 3aBUCUMOCTb  CpPEIHEH CKOPOCTH JABH)KCHUSA
MOJIEKYJIBI OT TemrepaTypsl? Hamummre ocHoBHoe ypaBHenue MKT. Kak 3aBucur
CpeHee 3HAYCHUE YHEPTHH MOJICKYJ OT TeMIepaTypsl (mpusenute Gopmyiy)?

70. CpenHEeKBapaTHYHasE CKOPOCTh MOJICKYJIBI HEKOTOpOoro raza paBHa 851 m/c./laBnenue
rasza pasHo 7,4-103 ITa. HaliTu mioTHOCTB raza npu 3TUX YCIOBHUSX.

71. Yto HA3BIBAIOT YKCIIOM CTEIIEHENH CBOOOABI MEXAaHWYECKOH cucTeMbI? B yem cocTout
TUIIOTE3a (3aKOH) O paBHOpACIPEIeICHUH SHEPTUH 110 CTENEHSIM CBOOOIbI?

72. HexoTopoe Kom4ecTBO a3oTa Haxomutcs npu Temmeparype 300 K u naBnennn 105 Ila.
KuneTtnueckasi 3HEprusi MOCTYIATEIBHOTO JBIKEHHsI MOJIEeKyn paBHa 6,3 JIk. Haiitu
YHCII0 MOJICKYJI ra3a, ero Maccy u 00beM.

73. IlepeuncnuTe U3BECTHBIC BaM sBIICHHS repeHoca. Hanwmmure ypaBHenuwe auddysuu.
Hanummre ¢hopmyny aist cuisl BS3koro Tpenus.  Hanwummre ypaBHEHUE
TEIJIONPOBOJHOCTH.

74. Cpennsist imuHa CBOOOIHOTO MpoOera aTOMOB Telus IPU HOPMAJIBHBIX YCIOBUSAX 1,8-10°
cm. Onpenenuts Ko3QpurueHT muddy3uu reaus.

75. Kak cBsi3ana paboTta B TepMOJAMHAMUKE € MIpHUpanienueM oobema? Uto Takoe BHYTpEHHSS
sHeprusi? B uyem coctour 1 Hauano TtepmoguHamuku? YTO Takoe TEMIOEMKOCTh?
Hanummre hopmyry Maiiepa.

76. Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS, eciu 1 2 a3ota, B3siToro mpu temmneparype 0°C
II0JT JaBJICHUEM 10° Ia M30TEPMUYECKH CoKaTh JO TABJICHUSA 10%17a?

77.Yto Takoe obOpatumblii mpouecc? YUrto Takoe anmabaruueckuil mponecc? Hamummre
ypaBHeHue aauadatsl (ITyaccona).

78. Bo3nyx, 3anuMaBimmid o0beM 10 7 ipu AaBIeHUN 10° I1a, 6bIT agHabaTHICCKH CKAT 10
oowvema 1 7. [Tox kakuM JTaBIIEHUEM HAXOJUTCS BO3IYX ITOCIIE CHKATHS?

79. Chopmynupyiite I Hayamo TepMoIUHAMUKH.

80.T'a3, coBepmaromuii mukn KapHo, 2/3 TeroTHl, MONMYYeHHOW OT HArpeBarensi, OTIaeT
oxnanurento. Temneparypa oxnaaurens 0°C. OnpenenuTs TeMnepaTypy HarpeBaTes.

81. Yro takoe 1muki Kapuo? Uro wazpBator KIIJ[ TtemmoBoro gsumrarensa? Kak
Boipaxkaercs KII/] nukna KapHo dyepe3 temneparypsl HarpeBaTels U XOJIOAWIbHIKA?

82. B pe3ynbTaTe KpyroBoro mpoiiecca ra3 copepumi padboty 1 [ow 1 nepenan oxJiaauTerto
4,2 Jl>c ternnoTsl. OnpeaenuTb TEPMUUYECKUH K. T1. JI. IIUKJIA.

83. [laliTe TepMOAMHAMHYECKOE OIpEIeTIeHne SHTPONMH. B KakoMm mpomecce 3HTPONHS
ocraercs nocrostHHOM? [TocTpoiite ukn KapHo B koopauHarax S-T.

84.B pPE3ybTaTC HN30XOPHYCCKOTIO HArpC€BaHHd OAHOTO I'paMMa BOAOpPOAa MAABJICHUC Ta3a
YBCIMYMUIIOCH B JIBA pa3a. OHpC,Z[eJII/ITB HU3MCHCHHUEC SHTPOIINU Iras3a.

85. Kak, 3Has QpyHKIHMIO pacrpeeneHus: Moekyl o ckopoctsiM f(V), onpenenuts Haubomnee
BEPOSATHOE 3HAYEHNE CKOPOCTH MOJIEKYJIbI?

86. Kakast 101151 MOJIEKYJI KUCJIOpOa 00JIalaeT CKOPOCTSIMH, JICXKAIIUMHU B HHTEepBajie ot 910
10 911 m/cex, eciiu Temnepatypa raza 400°K?
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87. Kak, 3Has pyHKIMIO pacmpeneneHust MOJeKyd o cKopocTsaM f(v),onpenenuts cpenHee
apru(MeTHIECKOe 3HAYEHNUE CKOPOCTH MOJIEKY?

88. Kakast moinst oOIiero 4mciia MOJIEKYJ Tra3a 00JIajaeT CKOPOCTSAMH, OTIHYAIONTUMUCS OT
HauboJsIee BEPOSITHON CKOPOCTH HE OoJbIe 4yeM Ha 1%?

89. Kak, 3Has QyHKIMIO pacmnpeerneHus MOJIEKYN Mo CKOpocTsaM f(v) ompeaenuTts cpenHee
KBaJ[paTUYHOE 3HAYCHUE CKOPOCTH MOJICKYJI?

90. Ha xakoii BbICOTE HaJ MOBEPXHOCTHIO 3eMiIM aTMOC(epHOe JaBJICHHE BIABOE MEHBIIE,
4yeM Ha noBepxHoctu? TemmnepaTypy Bo3yxa cuuTaTh HeM3MeHHOU u pasHo# 0°C.

BouanoBasi onTukal’ apmonnyeckune Kojaed0anmsl.
91. Harmumure ypaBHEHHE IUIOCKOW MOHOXPOMAaTHYECKOH BOJNHBL. YTO Takoe BOJHOBOIA
BekTOp? Hamnumire BOIHOBOE ypaBHEHHUE.

92. BonHBI pacnmpoCTpaHsIOTCS B YHOpyroi cpeme co ckopocteio 100 m/c. Hammensmiee
paccTosiHue MEXIy TOYKaMu cpenbl, (a3bl KoIeOaHW KOTOPBIX MPOTHBOIIOIOXKHBI,
paBHO 1 m. OnpenenuTs 4acTOTy KOJeOaHUIA.

93. Hammummre muddepeHnmanbHoe ypaBHEHHE KOJICOATENBHOTO KOHTypa (ypaBHEHHE
OCIWJIATOPA).

94. Touka koneOyieTcss TapMOHUYECKH. AMIUIUTyAa KojebaHui A=5 cM, LUKINYecKas
gacrtota ®=2 c-1, HadanbHas (aza =0. OnpenenuTs yCKOpeHUe TOYKH B MOMEHT, KOT/1a
€€ CKOpOCTh V=8 cM/C.

95. Hanumure auddepeHnnanbHoe ypaBHEHUE 3aTyXaloX KoieOaHuil.

96. HaiiTn cMmemieHHe OT TOJOXKEHHS PABHOBECHUS TOYKH, OTCTOALICH OT HWCTOYHHKA

KOJIcOaHUN Ha pPacCTOSHUU 521/12, s MoMmeHTa t=T/6. Amruntyna KosieOaHwus
A=0.05 m.

97.Uro nHaszwiBaeTcs BekTopoM YMmoBa — [loiiHTmHra? Kakoil (u3ndeckuid CMBICI 3TOTO
BekTopa?

98. Ot ucroynnka KoneGaHu pacpPOCTPAHIIOTCS BOJIHBI BJIOJIb MPSMOU THHUU. AMILTUTYA
konebanuit 10 cm. Kak Benmuko cMmelieHuWe TOUYKH, YAAJIEHHOW OT MCTOYHHMKA Ha 3/4
JUIMHBI BOJIHBI, B MOMEHT, KOTJla OT Hayala KoJeOaHUN HCTOYHHMKA TMPOIIIO BpeMs,
pasHoe 0.9 nepuona koneOaHuit?

99. Hanumure ypaBHeHUe cepudeckoii BomHBL. UTO Takoe aMIIUTY/Aa, yacToTta, (aza? Kak
CBsI3aHbI M (IMKJIMYEecKas yacToTa) u K (BOJIHOBOE YnCII0)?
100. Haiitu cMerienne oT monoXeHHsl paBHOBECHS TOYKH, OTCTOSIIEH OT MCTOYHHKA

KoJIeOaHUH Ha PACCTOSHUU 52/1/12, st MoMeHTa t=T/6. AmMrumntyna KosieOaHHs
A=0.05 m.

101. Hanumwure ypaBHEHHE IUIOCKOM MOHOXpoMaTHueckod BoaHbI? UYTO Takoe
aMIUIMTY/1a, 4acToTa, paza? YTo Takoe MpoaoibHas U YTO Takoe norepeyHas BosHa? Kak
CBsI3aHBI A (JUTMHA BOJIHBI), v (4acToTta) U Vv (pa3oBas CKOPOCTH)?

102. Bonna pacnpoctpansiercss mo mpsiMod co ckopocteio 20 wm/c. JIBe TOUKH,
HaxoJsIIMecss Ha 3TOM MpsIMOM Ha paccTosHMsAX 12 m m 15 m OT MCTOYHMKA BOJIH,

KoseOmioTest ¢ pasHoctsio a3 Ap =@, — ¢, =0,757 . Onpenenurs amuHy BONHBI U
nepuo.1 KoaeOaHuil.

103. KakoBa mnpupona sraekTpomMarHuTHOM BOJIHBI? Kakoi BEKTOp Ha3bIBaIOT
cBeToBbIM? Kak Bemm4mHa 3TOro BEKTOpa CBsI3aHa C MHTEHCUBHOCTHIO CBETA?
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104. IInockast 3meKTpOMarHUTHAsI BOJIHA PaclpOCTpPaHAETCs B BakyyMmMe. AMIUIMTYna
HAMPSKEHHOCTH DJIEKTPUYECKOrO MO BOJAHBI Eyn = 50 mB/um. Haiitm ammmurymy
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

105. Chopmynupyiite 3akoH mperomiieHUs cBeta. Kak 3aBUCHUT CKOpPOCTh CBeTa B
cpelie OT moKa3aTesst PeIoMIeHUs?

106. B oanopoanoii uzorponHoii cpene ¢ € = 3 u g =1 pacnpocTpaHsieTcsl miocKas
JJIEKTPOMAarHUTHAs BOJIHA. AMIUINTY1a HAIIPSPKEHHOCTH YJIEKTPUYECKOTO T10JIsI BOJIHBI £,
= 10 B/m. HaiiT amMmmiuTyy HanpspkeHHOCTH MarHHUTHOTO TOJS U (ha30BYHO CKOPOCTh
BOJIHBI.

107. 3anummMTe ypaBHEHUE BBIHYXIACHHOTO KoJjieOaHus. Kakoe sBIIeHHE Ha3BIBAIOT
pe3onancom? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebarenbHblii  KOHTYp  paAMONpPUEMHHMKA  COCTOMT W3  KaTYIIKH
UHAYKTUBHOCTBIO L = 1 M/ 'n M mepeMeHHOro KOHJIEHCATOpa, EMKOCTh KOTOPOI'O MOXKET
U3MEHATbCA B mpenenax or 9,7 no 92 nd. B xakoMm auana3oHe JJIUH BOJH MOXKET
OPUHUMATh PAIUOCTAHLIUHU 3TOT IPUEMHHK?

109. Kakoe sBnenme HaspiBaloT uHTephepeHuueir? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHbIMU? Kakum 006pa3zoM MosyyaroT KOI'€pEHTHbIE CBETOBbBIE BOJIHBI, HCIOIb3Ys
HeJla3epHbIe HCTOYHUKH?

110. Ha MbUibHYIO MIIEHKY C IOKas3aTesneMm mpenomieHus n = 1.3, HaXxomsuryrocs B
BO3JlyX€, MaJaeT HOPMAJILHO MYy4YOK Jiydei Oenoro cmera. [lpu Kakoil HauMEHbIIEH
ToMIIUHE Opin TUIGHKH OTPaKEHHBIH CBET ¢ UIMHOW BojHBI A = 0,55 mrxm okaxkercs
MaKCHMAaJIbHO YCHJICHHBIM B Pe3yJIbTaTe HHTEPPEPEHIINHU?

111. Yro Takoe onTuyeckas pasHOCTh Xxoa? Yemy paBHa oNTHYECKAs pa3HOCTh X0/ B
MUHHMYME U MakcuMyMme nHTeppepenimn? Yemy paBHa pa3HOCTh (Da3 KOTepeHTHBIX
BOJIH B MUHUMYME B MaKCUMyMe HHTepdepeHunn?

112. Ha ToHKMI CTEKISHHBIN KJIMH, MOKa3aTellb MpeloMJeHuss KoTtoporo n = 1,55,
najgaeT HOPMalbHO MOHOXPOMAaTHUECKUW cBeT. JIByrpaHHblii yron ¢ Mexay
MOBEPXHOCTAMU KJIMHA paBeH 2'. OmnpenenuTh JUIMHY CBETOBOW BOJHBI A, €cClU
paccrostare b M1y CMeXHBIMH UHTEPHEPEHITHOHHBIMH MAaKCUMYMaMH B OTPAKCHHOM
ceere paBHO 0,3 ym.

113. UYro Takoe nudpaxuusa? Chopmynupyiite npunuui I'roifrenca — @penens.

114. Ha nuadparmy ¢ kpyribiM oTBepcTreM auaMerpoM d = 4 mm nagaer HopMajibHO
napajuIeNbHBIA MMy4OK JIydeii MOHOXPOMATHUYECKOTO CBETa C IMHOW BONHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpPCTHs Ha paccrossHun b = 1 m oT Hero.
Ckonbko 30H Kk @penens ykinaapiBaeTcs B orBepcTuu? TemMHOe WM CBeTiee ISITHO
HOJYYUTCS B LIEHTpe AU(PAKIMOHHON KapTUHBI, €CIM B MecTe HaOJII0€HUN TOMECTUTD
9KpaH?

115. [IpuBenuTe pucyHOK, NosSCHAOMMN ocTpoeHue 30H @penens. Kakoe unciio 300
@peHenst JOHKHO OTKPBIBATh OTBEPCTHE, YTOOBI B IEHTPE IKpaHa MOJIY4ajJoCh TEMHOE
IATHO?

116. 3anuiuTe yCIOBHS IVIaBHBIX MaKCHMYMOB JAU(PPAaKIMOHHON pemeTku. YTo Takoe
HOPS/IOK CIIeKTpa TupakinOHHOM perieTkn? Kakue BOTHBI HAa3bIBAIOT pa3pelieHHBIMU?
Yro Takoe pazpemiaromniasi CiocoOOHOCTh CIEKTpaIbHOrO npudopa? YUto Takoe AucCIepcus
TUGPaKIUOHHOMN pereTKu?

117. Ha audpakunoHHyo pemierky HOpMajbHO MaJaeT MOHOXPOMAaTHYECKHM CBET.
Onpenenuts yron ¢y 1udpakuuu JUIst JJUHUM ¢ JJIUHON BOHBI A1 = 0,55 mxm B criekTpe

YEeTBEPTOro MOPSIKA, €CIH yroll ¢, nudpakuuu JUisl TUHUHA C JJIMHON BOMHEI Ay = 0,6
MKM B CIIEKTPE TPEThEro nopsiaka cocransisier 30°.
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118. B yem cocrout 3akoH byrepa? Kakoe siBieHne Ha3bIBaloOT paccesHueM cBeTa? B
4YeM COCTOUT 3aKOH Pasnes i paccesaHus csera?

119. Kakyro 31eKTpOMarHuTHy10 BOJIHY Ha3bIBalOT JIMHEMHO-NIOJIsIpU30BaHHON? OTBET
HNOACHUTE  pUCYHKOM. UTo  Takoe  AJUIMINTUYECKM  MOJSPU30BaHHBIM  cBer?
Chopmynupyiite 3akoH Maitoca.

120. Yron « Mexay IUIOCKOCTSIMU IMPOMYCKaHUsl MOJspu3aTopoB paseH S50°.
EcrecTBeHHBIH CBeT, MPOXOIs 4Yepe3 TaKyl CHUCTeMy, OcliadisieTcss B n = 8 pas.
[TpeneOperas morepeii cBeTa MPU OTPAKCHHUHU, ONIPEACIUTh KoddduuueHT K mormomeHus
CBETa B NOJSIPOHIAX.

121. Kakoll cBeT Ha3bpIBalOT YaCTMYHO-NOJSAPU30BaHHBIM?  YUTO Takoe CTeneHb
Honapmaunu? Kaxk MPOUCXOOUT IOJApHU3alrsad CBETA IMPHU IMPOXOKACHHUU CBETA YCPEC3
IPaHULly JBYX JUAJIEKTPUKOB? B yem coctout 3akoH bprocrepa?

122. OnpenenuTh CTENEHb MOSPHU3ald P 4aCTHYHO TOJIIPU30BAHHOTO CBETA, €CIU
aMILTUTY1a |max CBETOBOTO BEKTOPa, COOTBETCTBYIONIAS MAaKCUMAIbHOM WHTEHCUBHOCTU
cBeTa, B n = 3 pasa Ooble aMImuTyasl lpix, COOTBETCTBYIONIEH €ro MUHUMAIbHON
MHTEHCUBHOCTH.

123. B yem cocrtoutr sBneHuwe aBoitHOro mydenpenomienus? Kak oOBSCHUTH 3TO
SIBJICHHE UCXOS U3 ONTHYCCKOW aHM30TPOITUU KPUCTAIOB?

124. Kakoe smBieHume Ha3piBalOT jaucrepcueii? Kakylo BENIWYMHY  HA3bIBAIOT
mucriepcueit BemectBa? YTo Takoe HOpMalIbHAS M YTO AaHOMAJIbHASI TUCTIEPCHS?

KBanToBbBIE CBOMICTBA U3JIyUYEHUS

125. Kakoe nsznyuenue Ha3pIBatOT TEMI0BBIM? B ueM ero ocoOeHHOCTH? Maiite
OIIpEeJICTICHUS SHEPTeTHUECKON CBETUMOCTH U JIy4EHCIYCKaTeIbHOM CIIOCOOHOCTH.

126. AbcomtoTHO uepHoe Teno umeeT temneparypy 71 = 3 kK. Ilpu ocTeiBanuu Tena
JUIMHA BOJHBI Amy, COOTBETCTBYIOIIAs MAKCHMAJIbHOW CIEKTPAIbHOW TUIOTHOCTH
DHEPreTUUECKOW CBETUMOCTH (Fjr)max, M3MeHWIach Ha ALl = 8 mxm. Onpenaenutsb
Temneparypy 72, 10 KOTOPOU TEJIO OXJIaIUIOCh.

127. Cohopmynupyiite 3akon Kupxroda mms TtemnoBoro wusmyudeHus. YTto Takoe
abcomoTHO yepHoe Teno? Chopmynupyiite 3akoH Crepana-bonbimana.

128. Kakyro moutHocts N Ha/i0 TOJBOANUTH K 3a4EPHEHHOMY METAJUTMUECKOMY IAPUKY
pamuycoM R = 2 cm, 4T00BI MOJAEpKUBATh €ro Temmeparypy Ha I = 27° C Boime
TEMIIepaTypsl OKpY)Karolieil cpesl, kotopyio cumtath pasmoii 20° C. Cumrats, 4TO
TEIUIO TEPAETCS TOJIBKO BCIECICTBUE U3ITYyYCHHUS.

129. Hapucyiite pacnpenenenyue Jy4enuclyCKaTeNIbHOM CIIOCOOHOCTH aOCONIIOTHO
YEepHOro Tejia Mo JUIMHaM BoJiH. Kak OHO m3MeHsieTcs ¢ M3MeHeHueM Temieparypsl? B
yeM cocTosia runotesa [Inanka? Yro takoe «ynpTpaduoneronas karactpoda?

130. MakcumarnbHas CreKTpalibHas MJIOTHOCTh YHEPreTHYECKOH CBETUMOCTH (I ir)max
abCOMOTHO YepHoro Tena pasHa 4,16-10™ (Bm/m?)/m. Ha KaKylo JUIMHY BOJHBI Any OHA
MPUXOIUTCS?

131. Kakue sBieHUS MOATBEPXkAAIOT KOPIMYCKYJSPHYIO MpHupony cBera? Urto Takoe
¢doton? Uemy paBHBI ero dHeprus, Macca, umMnyiasc? @orton ¢ srepruein € = 0,25 M>B
paccesuics Ha TEpBOHAYAJIBHO IIOKOMBIIEMCS CBOOOJHOM 3JEKTPOHE. OHEeprus
paccesinHoro potoHa & = 0,2 Mb>B. Onpenenuts yron € paccesaust GOTOHA.

132. Kaxkue 3axonbr poTodrPdexra Hemb3si 00bSICHUTH BOJHOBBIMU MPEJCTABICHUSIMH O
ceere u mouemy? Hammmmre ypaBHeHue OiHiureitHa Uit gotoddpdexra UTto Takoe
KpacHas rpanuna ¢otoddpdexra? Ot yero oHa 3aBucur? Kak sSKCIEpUMEHTAIBHO
OTIpPEeNIeNIUTh MAKCUMAJIbHYIO CKOpPOCTh (oTodnekTpoHa? OrpenenuTts, A0 KaKoro
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noreHimana U 3apsauTcs yeOIUHEHHBIM cepeOpsHBId IIapuKk IMpH OOIY4YeHUH €ro
yIBTPa(HOIETOBBIM CBETOM IJTUHOMN BOJHBI A = 208 Hm.

133. Urto Ttakoe Kommnron — addexr? Iloyemy mnpu KOMIOTOHOBCKOM PaCCESHHUH
YMEHBIIIACTCSI SHEPTUS PACCESTHHOTO ()OTOHA? YBEIWYMBACTCS WM YMEHBIIIACTCS JITUHA
BOJIHBI CcBeTa Tpu paccesHuu B KomnroH-3ddekre? Uemy paBHO M3MEHEHHE [IMHEI
BOJIHBI? KakoBO MakCHUMallbHOE W3MEHEHHE [UIMHBI BOJIHBI TPH KOMIITOHOBCKOM
paccestHuH Ha CBOOOHBIX AJIEKTPOHAX ?

134. B pesynbrare a3 dexra Komnrona ¢hoton c sneprueii & = 1,02 M>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [50°. OnpenenuTs SHEPTUIO £ paccessHHOTO (OToHA
Y KHHETHYECKYIO SHEPTuio T 3JIeKTPOHA OTHAYH.

135. B dyem cocrosna rumnore3a ge-bpoina? Kakue ONBITBI MOATBEPKIAIOT ATY
TUIOTE3y?
136. Kunernueckass sHeprus anekrpoHa pasHa 0,51 M»sB. KakoBa B 3TOM ciyuae

JUTMHA BOJIHBI Ae bpoiins anexTpona?

137. 3anuuuTe COOTHOLIEHUs HeomnpeaenéHHoctu ['elizenOepra? [louemy mnoHsTHE
TPAeKTOPUHU B KBAHTOBOW MEXaHUKE TEPSET CMbICI?

138. DJNEeKTPOH HAaXOAMTCS HAa METAJUIMYECKOM MNbLIMHKE ¢ auamerpoMm D. OueHuTtsb
HETOYHOCTb AV, ¢ KOTOPOH MOXKET OBITh OIPE/IENICHa CKOPOCTh 3JIEKTPOHA.

139. B uem cocrout ¢usmueckuii cMbici BOIHOBOM ¢yHKuMH. Hanumure BpemeHHOE

2
ypaBHenue Llpénunrepa. Moxer nu ‘\|I ‘ NPUHUMATh 3HAUCHUS, OOJIbIIINE SUHUIIBI?

140. CoOcTBeHHAss (PYHKIMS, ONMUCHIBAIOINIAS COCTOSHUE YACTHIIBI B TOTCHIIUATBHOM
ke, uMeet BUI: Yn(X)=C sin(zn/l)X. Ucnonb3ys ycioBrHe HOPMUPOBKH, OMPEACIUTH
nocrosiuymo C.

141. Hanummure crangapTHele ycinoBUs i BOJHOBOM  ¢yHkuuu. Hanumure
cranoHapHoe ypaBHeHue IIpénmurepa. Hanumumre ycioBuE HOPMHUPOBKU U
BOJIHOBOH (pyHKIIUH?

142. Yactuma B OECKOHEUHO TJIyOOKOM  TMOTEHIMAIBLHOM SIIIUKE HAXOAUTCS B
BO30YKIEHHOM cocTosiHUM N=3. KakoBa BEpOSATHOCTh HAXOXKACHUS YACTHIIBI B CpEIHEH
TPETH SIUKA.

143. DNEKTPOH HaXOAUTCSA B OECKOHEYHO TITyOOKOM MPSIMOYTOJIbHOM NOTEHLUATbHOM
smuke mmpuHoi |, Hamucate ypaBHenwe Illpenunrepa u ero peuieHue B
TpUroHOMeTpU4ecKoil hopme st odmactu 0<x<I.

144. Hanumure ypasuenue Ilpénunrepa mid siekTpoHna ¢ sHeprueil E, nBuxkyunierocs
B MIOJIOKUTEIBHOM HalpaBieHUH ocu X 1t obnacreit 1 u 27

7h
T(x) -
I
1. > X
145. Hammmmre pemennst ypaBHeHus lllpennHrepa s NOTEHIMAIBHOW CTYIIEHM.

Uro takoe kodpduimeHT oTpaxkeHuss? Kak OH BbIpakaeTcs uepe3 aMIUIUTYIIbI
najaroei 1 oTpaKEHHON BOJIH?

146. Hanummre ypaBuenue [lpénunrepa 1is cBOOOHOTO 3J€KTPOHA, IBHKYILErOCs B
MOJIOKUTEIPHOM HampaBleHMH ocu X co ckopocTbio V. Haiigure pemieHue 3TOro
YpaBHEHHS.
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147. Kakue kBaHTOBBIE YuCIa OMPEACIAIOT COCTOSIHUS 3JEKTPOHA B aTOME Boaopoaa?
Uto Takoe BBIPOXKACHHBIE CcOCTOsSHMA? Kak oOmnpeneiauTh CTENEeHb BBIPOXKIACHUS
COCTOSIHUI 3JIEKTpOHA B aToMe Bojaopoaa’ B uem coctoar mpasuia otoopa? C Kakum
3aKOHOM COXPaHEHUsI OHU CBSI3aHbI?

148. Omnpenenure cTeneHb BHIPOKACHUS YPOBHS SHEPTHH ¢ N=3 B aTOME BOJIOPO/A.

149. B ueM cocToUT TPUHIUII TOXJIECTBEHHOCTH (HEPA3IMUYUMOCTH) YACTHII.
Chopmynupyitte npunuun Ilaymu. Kak oOBSCHUTH NEPUOAMYECKYIO IOBTOPSIEMOCTD
cBoiictB aromoB? IlouemMy BO3HMKAalOT «HapyUIeHHs» B IMOPAJIKE 3aCTPOMKH
AIIEKTPOHHBIX 000JI0UYEK?

150. Hcnone3ys npunnun [aynm, ykaszaTh, Kakoe MaKCHMAJIBHOE YHCIIO 3JICKTPOHOB B
aToMe MOTYT MMETh OJIMHAKOBBIMHU CJICIYIOIIME KBaHTOBbIC ymcaa: 1)n, I, m, mg, 2) n, I,
m.

151. OOwsicaute cxembl L-S w J-J CBS3M 1pH  CIOKEHWH CIMHOBBIX U
OpOUTaIBLHBIX MOMEHTOB.

152. DIeKTpOH B aroMe BOJAOPOJAa HAxXOAUTCSI B P-cocTosHUU. Onpenenure
BO3MOYKHBIC 3HAYCHHS KBAHTOBOI'O YKCJA | U BO3MOXKHBIC 3HAYCHMSI TTOJIHOTO MOMEHTA
HMITyJIbCa 3JIeKTpoHa. [locTpoiiTe COOTBETCTBYIONINE BEKTOPHBIE JHArPAMMBI.

153. Yro Takoe criuH? B ueM mposBiisieTcss CHMH-OpOUTaNbHOE B3auMoaecTBrEe?

154. Kak cBsi3aHbl MOMEHT MMIIyJIbca M MarHMTHbII MoMeHT atoma? OOBbsicHUTE,
[I0YEMY MarHUTHBIH MOMEHT U MOMEHT UMITYJIbCa HEKOJIMHEAPHBI?

155. OnpesenuTh MArHUTHBIH MOMEHT aToMa B COCTOSHHMH 'D. OTBET BHIPAa3sUTh B
marHeToHax bopa.

156. KakoB nopsiiok u paguyc nedcTBus suepHbIX cuil? UYTo Takoe sHEprusi CBS3U
snapa?

157. Ompenenuth 1e)EKT MacCChl, SHEPTUIO CBA3U SApa U €ro YACIbHYIO SHEPrHI0
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158. [IpuBenute cxemsbl anb(da — pacmana, 6eTa — pacnaja u € — 3axBara.

159. Kaxkue snemenTapHbie YaCTHIBI OTHOCSTCS K JIENTOHAM, M€30HaM, OapuoHam?

160. Kakue 3akoHBI COXpaHEHHUs BBIITOJIHAIOTCS B (PU3HKE 3I€MEHTApHBIX YacTUIL?

Bonpocsl 11 npoBeaeHns IK3aMeHa
Pasznea 1. Mexanuka.

1. TIpoctpancTBO M  BpeMs, CHCTEMBI OTCYETA. OCHOBHBIE ~ KMHEMATHYECKUE
XapaKTEPUCTUKH KPUBOJIMHEMHOIO JIBMXKEHMS: CKOPOCTh M ycKopeHue. HopmanbHOe M
TaHTE€HIMAJIbHOE YCKOPEHUE.

2. KuHeMaTuka BpalllaTelIbHOTO ABM)KECHHUS: YIJIOBas CKOPOCTh M YIJIOBOE YCKOpPEHHE, X
CBSI3b C JINHEMHON CKOPOCTBIO U YCKOPEHUEM.

ITonsTHE COCTOSHMS MEXaHNYECKOHN cUCTEeMEBI. 3akoHEI HeroTOHA.

3aKoH coxpaHeHHs uMmiyibca. LleHTp naepuuu.

MOMEHT UMITyJIbCa MAaTEPUATIBHON TOYKA U MOMEHT CUJIbI MEXaHUYECKOW CUCTEMBI.
MoMeHT cuiibl. 3aKOH COXpPaHEHUsI MOMEHTA CUJIbl MEXaHUYECKON CUCTEMBI.

Cuna, paboTa u moTeHnMaIbHas 3Heprus. KoHcepBaTUBHBIE M HEKOHCEPBATUBHBIE CHITHI.

Pabora u kuHeTHYECKas OHEpPIuUs.

© o N kW

3aKkoH COXpPaHCHUA TOJTHOM MEXaHWIECKOH OHEPTIHH B IIOJIC TOTCHIHUAJIIBHBIX CHUJL.
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10. Cs13b MEXTy CHIION W TIOTCHIIMAIBHOM dHEpTHEH. [ pamueHT ckasapHoil GyHKITUH.
11. YpaBHeHue BpalleHus TBEPAOro Tejla BOKPYT 3aKpenaeHHOH och. MOMEHT MHEPLIUH.
12. MomenT unepuuu. @opmymna llreitaepa.

13. ITpuniun OTHOCUTEJILHOCTH lNanunes-OitHmTenHa. [Toctynatel TEOpUHU
OTHOCHUTEJIbHOCTH.

14. CoGwitrie. CunxpoHusanusi 4acoB. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE
BpeMeHu. CoKpallleHHue JTHHBI.

15. IIpeobpazoBanus Jlopenna. PensTHBUCTCKUIT MHBApHAHT-UHTEPBAI MEXKIY COOBITHUSMH.
CIl0’)keHHE CKOPOCTEH B PEIATHUBUCTCKON MeXaHUKe. PelsTUBUCTCKUIT MMIYJIbC. 3aKOH
coXpaHeHMsl umnyiabca. PenstuBucrckas sHeprus. CBs3p Maccbl M DHEPrUM.
Kunernueckas sneprus.

3apaum k pasgeay 1

16. C BbIIKK OpOCWIIM KaMEHb B TOPU30HTAIEHOM HarpaBiieHud. Yepes 2 ¢ KaMeHb yrai Ha
3emiit0 Ha paccrosHud 40 M OT OcHOBaHUA BbIIKU. OINpenenuTh HAYaJbHYIO U
KOHEYHYIO CKOPOCTh KaMHSI.

17. Kamenp OpocaroT moJ YIJIOM K TOpU30HTY. Paauyc KpUBU3HBI TPAeKTOPUM B TOUKE
HauBBICLLIETO NoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure cKopocTh B 3TOH TOUKe

18. JIuneiiHasi CKOPOCTh TOUEK HA OKPY>KHOCTH Bpalarouierocs Aucka pasHa 3 m/C. Touku,
pacmnosiokeHHble Ha paccTosiHUM 10cM Oiinke K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByl CKOPOCTh BPAIIEHUS TUCKA.

19. Yto0Ob1 ompenenuts KOIQGUIMEHT TpeHUs K MeXIy HCpeBSHHBIMH IOBEPXHOCTSIMH,
OpYCOK MOJOXWIM Ha JIOCKY U CTIM MOJHUMATh OJUH KOHEI[ JIOCKH J0 TeX IOp, MOKa
OPYCOK He Ha4al MO Heil CKONB3HTB. JTO IPOHM3OLLIO MPH yrie HakiIoHa gockn 45°.
Omnpenenure xo3dduimert TpeHus?

20. Ha mony CTOUT TenexKa B BUIE ATUHHOW JTOCKH, CHAOKEHHOW JErKuMH Konecamu. Ha
OJIHOM KOHIIE JOCKH CTOUT 4elIoBeK. Macca yesoBeka 60 ke, macca gocku 20 xe. Maccoi
Kojec mpeHeOpeub. TpeHHe BO BTyJIKax He3HauuTelbHO. C Kakoil CKOPOCThIO Oyaer
JIBUTATHCS TEJIEKKA, €CIIM YSJIOBEK MOKICT BIOJH JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

21.IInatrdpopma B BUjAE OUCKaA paguycoM 1 m BpaliaeTcs MO MHepUuu, aenas 606/mun. Ha
Kparo 1IaTdhopMbl CTOUT YeJIOBEK, Macca Kotoporo paBHa 80 xe. CkOIbKO 00OPOTOB B
MHUHYTY Oyner nenaTh Iutargopma, €clid YelloBeK Iepeijer B ee IeHTp? MoMeHT
uHepIHH atThopMsl paser 120 x2:u’. MOMEHT HHEPIMH 4elOBEKa PACCUNTHIBATD KaK
JUUIS. MATEPHATBHOM TOYKHU.

22. Kamens 6pomen Bepx noa yraom 60° kx mosepxnoctu 3emmu. Kunerudeckas SHeprus
KaMHS B HayajdbHbli MOMeHT paBHa 20 /w. Onpenenutb KUHETHYECKYIO U
MOTCHLHMAIBHYI0 JHEPrMM KaMHA B  HAMWBBICHIEM TOYKE €ro  TPACKTOPHHU.
ConpoTuBJICHHEM BO3/lyXa IPEHEOPEUb.

23. XoKKkelHas 1aiida CKOIB3UT 5 M, €CTU IIPU OpOCKEe €i COOO0IaT HavYaaIbHY0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIU €11 COOOIIUTh HayallbHYI0 CKOPOCTh 4 M/c?

24. Toukwii crepkeHsb JHONW 50 cm 1 Maccoit 400 2 BpamaeTcsi ¢ yrIIOBBIM YCKOPEHUEM 3
2 o
€ ° BOKpPYT OCH, MPOXOJSAIIEH uepe3 CEepeIuHy CTEPKHS MEPIEHIUKYISIPHO K €ro JJIMHE.
Ornpenenuts Bpalaromni MOMEHT.
25. Haiit paboTy mojabema Tpy3a 0 HAKJIOHHOW IUIOCKOCTH, eciu Macca rpy3a 100k,

JUTMHA HAKJIOHHOM IJIOCKOCTH 2 M, yroJl HaKJIOHa 30°, koddurment tpenus 0.1 u rpy3
JIBIDKETCSI ¢ yeKopeHueM 1 m/c2.
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26. Ban maccoit 100 ke u paauycom 5 cm Bpamancs, aenas 8 o6/c. K munuuapudeckoit
MOBEPXHOCTH BaJla MPWKaJIM TOPMO3HYIO KooKy ¢ cuiion 40 H u yepe3 10 ¢ Ban
ocranoBwics. Onpenenuts K03)HUIMEHT TPEHHS.

27. Kunetnyeckass »HEprus BpaIAOLIErocs TBepAoro Tena. JlIMHA TOHKOIO MPsSMOro
crepxHs 60 cm, a macca 100 . OnpenenuTs MOMEHT MHEPLUU CTEPKHS OTHOCUTEIBHO
ocH, NepIEHAUKYIAPHOHN K €ro JUIMHE U MPOXOAIled yepe3 TOUKY CTEP)KHS, yIaJIEHHYIO
Ha 20 ¢cm OT OJHOIO U3 €ro KOHIIOB.

28. IIpenrnonoxum, 4To Mbl MOKEM HM3MEPHUTh JIUHY CTEpxHs ¢ TouyHOCThIO 0,1mkMm. [Tpu
KaKOl OTHOCHUTEJIBHOM CKOPOCTH JBYX MHEPLHUAIbHBIX CUCTEM OTCUYETAa MOXKHO ObLIO OBl
OOHapyX HUTh PEIATUBUCTCKOE COKpAllleHUE JJIMHBI CTEpXKHS, COOCTBEHHAsl JJIMHA
KOTOporo pasHa 1 m?

29. B maboparopHoii cucTeMe oTcyeTa MU-ME30H C MOMEHTA POXKJICHUS JI0 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopocth mnu-me3ona paBHa 0,995 c¢. Onpenenuthb
COOCTBEHHOE BpeMsl KM3HH NU-Me30Ha. [lonHas sHeprust Tena Bo3pocna Ha 1 k. Kak
IIPU ATOM M3MEHUTCS Macca Tesia’?

Pa3nes 2 .JekTpoMarneTusm.

30. Dnexrpuueckuii 3apsa. BzammopeiictBue 3apsnoB. 3akoH KymoHa. 3akoH coxpaHEHHS
AIIEKTPHUYECKOTO 3apsizia.

31. Dnekrpuueckoe mnoie. Hanpspk€HHOCTR 3JEKTPUYECKOro MoJisi W noteHnman. [IpuHiun
CYNEPNO3UIIMU TTOJEH.

32.Pabota cun ANEKTPOCTATUYECKOTO TOJS MpH TNepeMerieHun 3apsjaa. Lupkynsmus
BEKTOpAa HAINpPsLDKEHHOCTH  3AJIEKTpocTaThyeckoro mois. [loTeHuuanbHbIE — Xapakrep
AIIEKTPOCTATUYECKOTO TOJIS.

33.TloTok BekTOpa HAMpsHKEHHOCTH 3JIeKTpocTaThdeckoro mois. Teopema [aycca mms
AIIEKTPOCTATUYECKOTO TOJISI B BAKyyMe.

34.Tlpumenenne TeopeMbl laycca K pacu€Ty OJIEKTPHUECKHX TIOJIeH 3apsyKEHHBIX
IUIOCKOCTH, LMIIMHApPA, chepbl, Iapa.

35. IlpoBogHMKH B AneKTprueckoM mose. [loje BHyTpH 1 y TOBEpXHOCTH IPOBOTHHKA.

36. DHeprust CUCTEMbl HEMOABIMKHBIX 3apsAfoB. DHEpPrus 3apspKEHHOrO IMPOBOJAHMKA U
KOHJEHCAaTOpa. OHepruss U O0O0bEMHAs IUIOTHOCTb HHEPrHHM AJIEKTPUYECKOrO TOJS.
OHeprus NoJIIpU30BaHHOTO JUAIIEKTPUKA.

37. Onexrtpuueckuit Tok. Cmma Toka. [IIOTHOCTH TOKa. VYCIIOBHS CyIIECTBOBAHHS
IIOCTOSIHHOT'O TOKA.

38. O600u1EHHBIHM 3akoH OMa B MHTErpanbHOM popme. PasHOCTH MOTEHIIMANIOB, HATIPSKEHHUE,
OJ1C. 3akon Ixoyns — Jlenna.

39. MaruutHoe nosie. MTHAYKIIUS MarHUTHOTO MOJIs. 3aKOH AMmriepa.

40.3akoH buo — Capapa — Jlammaca W ero mpUMEHEHHE K pPacyéTy MarHUTHOTO TOJIS
MPSMOJIMHEMHOTO MPOBOJAHUKA C TOKOM.

41. MarauTHoOE IoJje KpyYroBoro Toka. MarHuTHBI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil xapakTep MAarHUTHOTO ITOJIsS. 3aKOH IOJHOTO TOoKa (IHUPKYJSIHS BEKTOpa
MarHUTHOW WHTYKIIHH ).

43. JleficTBe MarHuTHOrO TOJds Ha ABWKyumica 3apsa. Cuma Jlopenna. JIBrkeHue
3apsKEHHBIX YaCTULl B MATHUTHOM I10JIE.

44, MaruuTtHblii notok. Teopema ["aycca 111 MAarHUTHOTO TTOJIS.
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45. SIBneHne 3N€KTPOMarHUTHOM MHIAyKIUHU. 3akoH PDapazes (3aKOH 3JIEKTPOMAarHUTHON
uHAayKiun). 3akoH Jlenma. SIBmenuwe camoumHaykumu. HAYKTUBHOCTH. 3aKoH
CaMOUHIYKIIUU.

46. DHEprusi CUCTEMBI ITPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh DHEPTUU MArHUTHOTO
TIOJIS.

47.3aKoH TOJIHOTO TOKa JUIsi MarHUTHOTO TOJIs B BemecTBe. HanpspkEHHOCTh MarHUTHOTO
TIOJIS.

48. YpaBHeHuss MakcBelia i 3J€KTPOMArHuTHOTO MoJIsl. TOK cMeIeHus.

3anaum k paszaeny 2

49. J]IBa oIMHAKOBBIX TOYCYHBIX 3apsaa 1o -2 MkKn Haxomsarcs B Toukax (0; O) u (2; 0)
NpSAMOYTroibHOM cucteMmbl koopauHaT (X; V), rme X, VY 3amaHel B MeTpax.
OnpenenuTs NPOEKIHUIO Ha OCh 0X BEKTOPA HANIPSY)KEHHOCTH 10JIst B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-4acTHUIlA B
OJTHOPOJHOM TOPMO3SIIEeM moje ¢ HanpsbkeHHocThio 2000 kB/M, eciiu HadanbHas
ckopocTh ee 20000 km/c? Macca 4acTHIIbI 6,4 102 Kr, 3apsaa 3,2° 10 19 K.

51. CBsi3p MexXIy HaANPsHKEHHOCTBIO TOJII M TMOTCHIHAIOM. [ 'padudeckoe u300pakeHUe
JJEKTPUYECKOTO TOJS C TMOMOUIbI0 CHJIOBBIX JIMHMA W 3KBUIIOTCHIIMATBHBIX
noBepxHocTen. Onpenenure pasHOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITM HANPSDKEHHOCTD dJIeKTprueckoro moisi E=2i+4j+3K.

52. TOHKHUH CTepKeHb COTHYT B NONyKoJblO. CTepKeHb 3apspkeH ¢ JIMHEHHOMU
motHocThIO 100 HK/M. Kakyto paboTy Hamo coBepmuTh, 4TOOBI IepeHecTH 3apsn |
HKJT U3 neHTpa KoJbla B 0ECKOHEYHOCTh

53. BIUMCIUTD ANIEKTPUYECKUI MOMEHT AUNods, ecau ero 3apsa 10 uKu, mieqo 0,5¢m.

54. beckoHe4Hasl TIIOCKOCTh HECET 3apsifl, PABHOMEPHO pacHpe/leICHHbIN C OBEPXHOCTHOU
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUU OT IUIOCKOCTH MapaJyIeIbHO €U
pacnoyiokeH Kpyr paauycom 10 cm. BpluucauTh MOTOK BEKTOpa HAaNpPsHKEHHOCTH
ANEKTPUYECKOTO TOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMoro nMpoBOJHUKA PAaBHOMEPHO PACIpEeNIeH 3aps]l ¢ TMHEHHON
mrorHocteio 7 = 107 Kn/cy. BBIMHCTATE MOTEHIMAN, CO3aBACMBlii STHM 3apsiioM B
TOYKE, PAcIOJIOKEHHOH Ha OCH IMPOBOJHMKA M yJaJleHHOM OT OsnKalero KOHIA
OTpe3Ka Ha PACCTOSHUE, PABHOE JUIMHE 3TOT0 OTPE3KA.

56. OnpenenuTh MIOTHOCTh TOKA B JKEJIE3HOM IPOBOAHUKE uMHOW 10M, ecnu mpoBoa
HaXOJUTCs MOoA HanpsbkeHneM 6 B. ¥V nenbHoe conpotuneHue xene3a 98 HOM M.

57. Tok B nenu 6arapeu, I/C xoropoii 30 B, pasen 3 A. Hanpsbkenue Ha 3axxuMax OaTapeu
18 B. Haiinute compoTuBieHHE BHEIIHEW YacTH IIENMH W BHYTPEHHEE CONPOTUBIICHHE
OaTapeu.

58. IIpoBoanuk mmmnoi | = 20 c¢m ¢ maccoit m = 2 2, MOABENICHHBI TOPU30HTAILHO Ha
TOHKHX IPOBOJIOYKAX, HAXOIUTCS B OJHOPOJHOM MArHHUTHOM TIOJIE, CHJIOBBIC JTMHUHU
KOTOpPOTO HAMpaBJIeHbl BEPTUKAIBHO BBepX. [Ipu MpOX0XkKAESHUU MO MPOBOJHUKY TOKA
cuwioii | = 0,3 A4 oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH 0OpazoBamu yron o« =17° ¢
BepTHKaANIbI0. HaliTH MHAYKIIMIO MATHUTHOTO TIOJISI.

59. beckoHe4HO UIMHHBIA MPOBOJ 00pa3yeT KpyroBoi BUTOK, KacaTeldbHbI K mpoBoay. Ilo
npoBoay uaer Tok cuioi | = 5 A. Haiitu panumyc BUTKa, €CliM HaNpsSKEHHOCTh
MarHuTHOTO o B ieHNpe Butka H = 41 A/m.

60. Kakoii Bpamaromuii MOMEHT JIEWCTBYyeT Ha paMKy ¢ TOKOM cwioil | = 2 A4 mnpu
MIOMEIICHUH €€ B OJHOPOJHOE MarHWTHoe moiie ¢ muaaykmue B = 0,2 Tz, ecnim pamka
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61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

75.

76.
77.
78.
79.
80.

81.

conepxut N = 30 ButkoB momansio S = 10 eu?, a mI0cKoCTh pamMKi oGpasyer yron 3 =
60° ¢ muHuAMH 1017

BerauciuTh MUPKYJIANUIO BEKTOpa WHAYKIIMU BIOJb KOHTYpA, OXBATHIBAIOIIETO TOKH
11=5 A, I,=7,5 A, Texkymue B OJHOM HampaBjieHuu, U Tok I3=10 A, Tekyuwuii B
MIPOTHUBOIIOJI0KHOM HaIpaBJICHUHU.

3apspKeHHas 4aCTHLIA JABMXKETCS B MATHUTHOM TI0JIE€ TTO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykums marautaoro nons B = 0,3 T, panuyc okpyxxnoctd R = 4 cu. Haiitu
3aps] YacTHLl, eclii ee KuHernueckast sHeprus W= 12 xaB.

3apspKeHHas 4aCTHULA JABMKETCS B MAarHUTHOM I10JIE€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Napykust marautHoro noiist B = 0,3 77, paauyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHernueckas sHeprus W= 12 xaB.

Pasznea 3. Kose6anust u Bos1HbI. BostTHOBas1 onTHKA.

N eanbHblil rapMOHUYECKUI OCLIMILIATOP. Y PaBHEHHE UJI€ATIbHOTO OCHMIIIATOPA U €ro
peuieHre. AMIIIMTY/1a, yacToTa U ¢a3a konedanus. KommuiekcHas Gpopma npeacraBieHus
rapMOHHMYECKHUX KOJICOaHUH.

BekropHoe onucaHue CloXeHus: KojaebaHuil.

[Tpumeps! KoaeOaTENTBbHBIX IBMKCHUHN pa3IMuHON (PU3NUECKON TPUPOIHI.

DHeprus KoneOaHuit

CBoOoHbIE 3aTyxXaromue KojaeOaHus OCIIUIATOpa C MOTEPSIMUA. BRIHYKIeHHbIE
KoJie0aHusl.

Bonnel. OGpa3zoBanue u pacnpoctpaHeHue BoOJH. [IpojosibHbIe UM TOTIEpPEYHBIE BOJIHBI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCThb. JlJIMHA BOJHBI M CKOPOCTb PACIPOCTPaHEHUS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoil Geryumx BosaH. BoinHoBoe uncio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHHUS AIIEKTPOMArHUTHBIX
BOJIH. M3myueHHe 271€KTPOMarHuTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJIH. OOBbEMHAS IIIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpOMarHuTHas MpHUPOJAa CBETOBBIX BOJH. [lpuOnmkeHUs TeoMEeTpUYECKOH,
BOJIHOBOW U KBAHTOBOM ONTHUKH.

WNuTepdepeniiuss cBETOBBIX BOJH. YCIOBHS i1 HAOMIOACHUS M CHOCOOBI peanu3aluu
(meton Oura, 6unpusma @penenst) OnTuyeckas pasHOCTh X0Ja. Y CJIOBUS MaKCHMyMOB
U MUHMMYMOB HMHTepdepeHuuu. MHrepdepeHnns B TOHKUX IuieHKax. llojockl paBHOM
TOJIIIMHBI M TIOJIOCHI paBHOro HakJoHa. [Ipumenenue wunTepdepenuun. Audpaxius
cgerta. [Ipunmmn [Noiirenca-Openens. Judppakuus @penens u Opaynrodepa?

Meton 30 @penens. [dudpakumus OpeHens Ha KpyrjaoM OTBEPCTHH U JHCKE.
Hudpakauonnas pemrerka. [IpuMeHneHne ee B kadecTBe crektpomerpa. Jlucmepcust u
paspermiaronas cuia. [lonstue o ronorpaduu.

[Tonapuzanus cBeToBbIX BOJH. Buasl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJlyueHus noispusanuu ceera. [lonspusanus npu orpaxkeHnu. 3akoH bprocrepa.
JBoiiHoe mydenpenomiieHue. [lonspuzamus ceeta npu ABOMHOM JTy4eNpeIOMIICHHT
[Tonapuzannonnsie npusMsl. [loasgpounasl. 3akon Maroca.

Pacnpoctpanenue cBera B BemiecTBe. HopmanbHas W aHOMalbHas JUCHEPCHUS.
DNEKTPOHHAs TEOPUS IUCIIEPCUH.

[Tormomenne cBera B BemiecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGennocTn
MOTJIOUIEHMS B Pa3pEXKEHHBIX ra3aX U CIUIOIIHBIX Cpeax.

Paccesinne cBera BeniectBoM. PaneeBckoe paccesinre. MoJIeKyJIsIpHOE paccesiHue.
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3anaum k pasaeny 3
Touka coBepiiaeT rapMOHHUYECKHE KOJIeOaHUs, ypAaBHEHHE KOTOPBIX MMEET BHI X = A Sin
-1 o o o
ot, rne A=5 cm, ®=2 ¢~ ~.HaiitTu MoMeHT BpeMeHH (OJMKalIMi K Hayally OTcueTa), B
KOTOPBIN NMOTEHUIMAIbHAS SHEPTUs TOUKU [1 =10 * JIx, a Bo3pacTaromas cuna F=+5-10"
3 .
H. Omnpenenuts Takxke azy KonedaHuil B 3TOT MOMEHT BPEMEHHU.

Touka coBepliaeT rapMOHUYECKHE KoJeOaHus. B HEKOTOpbIi MOMEHT BpeMEHHU
CMEIIEHUE TOYKH X = 5 ¢M, CKOpocTh ee v = 20 cM/c U yckopenue a = -80 cm/c 2. Haittu
[UKIIMYECKYIO YacTOTYy U NIEpUoJI KojebaHui, a3y KoaebaHuil B paccMaTprUBacMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KoieOaHui.

JlBa TapMOHHMYECKMX KOJIeOaHUs, HANpaBICHHBIX MO OIHOH NPSAMOH, HMEIONIHIX
OJIMHAKOBBIC AMIUTUTYABl W TEPUOMbI, CKJIAABIBAIOTCS B OAHO KoyieOaHHE TOH XKe
amruTyabl. Haiiti pasHocTs (a3 ckiiaapiBaeMbIX KOJICOaHUH.

Onpenenutb CKOPOCTh PAaCHpOCTPAHEHHUs BOJH B YHOPYroM cpene, eciau pa3sHocTh (a3
KonebaHuii JByX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacToTa Kojebanuii 25 ['y.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruaibHOU Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTs (a3 mexxay atumu Kosebanusmu nin/4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJO. 3alUILNTE YpaBHEHUE PE3YJIbTUPYIOLIETO KOJIeOaHUsI.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CIIOKEHHUS.

JlaHbl XapaKTEpUCTUKH JIBYX KOJeOaTEeIbHBIX JBMKEHUN MaTepuanbHOi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumu Kosiebanusimu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHIINUTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusI.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

Haiitu cMmenieHue OT TNOJOKEHUS PAaBHOBECHS TOYKH, OTCTOSLIEH OT MCTOYHHUKA

KoneOaHui Ha paccTosHuUU (= A /12, nns momenta t=T/6. Ammauryna kosneOaHHs
A=0.05 m.

IInockast 37eKTpOMarHuTHas BOJIHA PACIIPOCTPAHSETCS B BAKyyMe. AMIUIUTY1a
HAINPSHKEHHOCTH AJIEKTPUIECKOTro Touist BOJHbI En = 50 mB/u. Haiitu ammutyny
HANPSHKEHHOCTH MarHUTHOTO TOJIS.

B onpHoponHOM m3oTponHOM cpene ¢ & = 3 m u =1 pacnpocTpaHseTcs IUIOCKas
JJIEKTPOMAarHUTHas BOJIHA. AMIUINTY1a HAPSYKEHHOCTH JIEKTPUYECKOTO T0JIs BOJIHBI E,
= 10 B/m. HaiiTi aMmimuTyny HamnpspkKeHHOCTH MAarHHUTHOTO TOJS U ()a30BYHO CKOPOCTh
BOJIHBI

B omeite IOnra nHa mnytd ogHOTO U3 WHTEpPPEPHUPYIOIIMX JIy4ed MoMemnianach
NEPIEHIUKYIIIPHO 3TOMY JIydy TOHKAas CTEKJIIHHAs IUIACTHHKA C ITOKA3aTeJIeM TOMIJICHHUS
n = 1,5, BCIeACTBUE 4YEro LEHTpalbHAas CBETJIAasg I0JIOCA CMENIAIAch B IOJOKEHHE,
MEepBOHAYAJILHO 3aHUMAEMOE MATOM CBETIION MON0COM (He cuMTasi HeHTpainbHOM). JlnuHa
BOJIHBI naiatoriero ceera A = 0,5 mxm. Onpenenuts TonmuHy d MIacTHHKH.

Ha ToscTyro CTEKISIHHYIO IJIACTUHKY HAaHECEH TOHKHUH CIIOM MPO3PavyHOTo BEIIECTBA C
nokasareneMm npenomieHus n = 1.3. IlnacTuHka ocBelleHa NapauIEIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBeTa C JUIMHON BONHBI A = 640 mm, majarmuM Ha TUTACTHHKY
HOpManbHO. Kakylo MHHUMAaIbHYIO TONMIMHY Opin JOJDKEH HMMETh CIIOW, YTOOBI
OTPa)KEHHBIN ITy4OK MMEJI HAUMEHBIIYIO IPKOCTH?

upuna wuHTEppEepeHIIMOHHON ToJockl. Ha MBUIBHYIO IUIGHKY C TOKa3areieM
npesnoMienus n = 1.3, Haxoasmyrocs B BO3AYyXE, NAJaeT HOPMAJIBHO ITYYOK Jydel
Oenoro ceera. [lpu kakoil HamMeHbIIEH TONIIMHE Omin MJICHKM OTPAKEHHBIH CBET C
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95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

mmHoN BomHBI A = 0,55 mrm OKaXeTcsi MaKCUMAabHO YCHUJICHHBIM B Pe3yJbTaTe
uHTephepeHIun?

Ha nuadparmy c xpyrisiM oTBepctiem auamerpoM d = 4 yum magaeT HOPMAlbHO
napauleNIbHbIA MYYOK JIydeld MOHOXPOMATHYECKOro cBeTa ¢ UIMHON BoMHBI A=0,5uKm.
Touka HaOMIOCHHUS HAXOJMTCS HA OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @penenst ykimaapiBaeTcsi B OTBepcTHH? TeMHOE HWIIM CBETJCE MATHO
MOJIYYUTCS B IIEHTpe AU(pPaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOIIOeHUI TOMECTHUTD
sKpaH?

Ha nu¢pakunoHHyI0 penieTky majgaeT HOpMaJbHO MOHOXPOMATHYECKUN CBET C JITHMHOMN
BOJIHBI A = 410 nm. Yron A@ Mexay HallpaBJIeHUSIMU HA MAaKCUMYMBbI IIEPBOTO U BTOPOTO
nopsiaikoB  paBeH 2°21'. OnpenenuTs 4YKCIO # IITPUXOB HA EIUHULY JJIMHBI
TU(PPaKIMOHHON PEIIETKH.

Ha mudpakuronnyro pemerky, cogepxkanryto 7 = 400 mrpuxos Ha | mm, magaer
HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
ynciio N 1udpakiiMOHHBIX MAKCUMYMOB, KOTOPbIE JAa€T 3Ta pemerka. Onpenenurs yroi
@ IUdpakLny, COOTBETCTBYIOIINHN MOCIEIHEMY MAKCUMYMY.

Kakoit Hanmenb1el pazpemaronieil cuinoit R nomkHa o6nanate audpakioHHas
pelIeTka, 4ToObl ¢ €€ MOMOIIIBIO MOKHO ObLJIO pa3pelluTh JBE CIIEKTPaIbHbIC TUHUH
KaJIiA ¢ JUTMHaMU BOJIH A1 = 578 um u A = 580 nm? Kaxoe nHaumenslee yuciio N
HITPUXOB JTOJDKHA MMETh 3Ta PEIeTKa, YTOOBI pa3perieHne OblI0 BO3SMOKHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noisipu3anuy P 4acTUYHO MOJSPU30BaHHOrO cBeta coctaniser 0,75.
OnpenenuTb OTHOIIEHHE MAaKCUMAJIbHONW MHTEHCUBHOCTH |max CBETA, MPOIYCKaeMOT0
aHaAJIM3aTOPOM, K MUHUMAIIBHOH |pix.

VYron a Mexay mIOCKOCTSIMU MPOITYCKaHuUs oJsipu3aTopoB paBeH 50°. EcrecTBeHHBIM
CBET, IPOXO/IS Yepe3 TaKylo CHCTeMY, ociadisiercs B n = 8 pas. [IpeneOperas motepeit
CBETa MPH OTPAKCHUU, ONPEICTUTh KOAPPHUIMEHT K morioneHus cBera B OISIPOUIax.
VYron bprocrepa &g pu MajieHUU CBETa U3 BO3yXa Ha KPUCTAIIJI KAMEHHOM COJIN
paBeH 57°. OnpenennuTs CKOPOCTh CBETA U B ’TOM KPUCTAJLIE.

KoaddunmenT nornomenns HEKOTOPOTO BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBETa OMPEIeNeHHOM JUTHHBI BomHEl o = 0,1 ey ', OnpeenuTh TOIHMHY X BEIIECTBa,
KOTOpasi HeoOXoqMMa JIIs ociabieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATh.

Pa3znen 4 .TepmMoauHaMHUKa M MOJIEKYJISIPHAsA (PU3MKA

N3oxopudeckuit, 1300apuuecKuii, U30TepMUUECKUH, aJiabaTHUECKUI MPOLECChI
B HIeaNbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

BuyTtpennsisa sHeprus tena. BHyTpeHHss JHEepIrys UIealbHOrO rasa.
TemoemkocTsb. TemnoeMKocTh TBEpABIX Te. 3aKoH rononra u Iltu.

Obpatumble U HeoOpaTuMmble mpouecchl. [lepBoe Hayalio TepMOIUHAMUKH.
TennoeMmkocTs. YpaBHeHue Maitepa.
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105. TepMonnHamMuyeckoe  paBHOBecue M Temmeparypa. HyneBoe — Hauano
TEpPMOJIMHAMHUKH. DOMIMpUYEcKas TeMIepaTypHas mkana. KBasucraTuueckue Mmporeccsl.
YpaBHEHHE COCTOSHUS B TEPMOJUHAMUKE.

106. OO6parumblie U HEOOpaTUMBbIE Tporiecchl. BTopoe Havamo TepMoauHaMuku. [k
Kapno. OHTpomnus.

107. Janenue raza ¢ Touku 3peHus MKT. CBsi3b TEIIIOEMKOCTH C YHUCIOM CTENEHEH
cBOOOIBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococTossHUS.  CTaTUCTHUECKHd BeC M BEPOATHOCTH
MakpococTossHus. PazoBoe NPOCTPAHCTBO.

109. Pacnipenenenne MakcBemia MOJIGKYNT HeadbHOTO Ta3a. Hambosiee BeposiTHas,

CpeImHsis W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCIEPUMEHTAIbHOE OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnipenenenne bonpiimana u 6apomerpudeckas popmyra.

111. Uuciio CTONKHOBEHUN M JJIMHA CBOOOJHOTO MpoOera MOJIEKY/ HACAIBHOrO Tasa.
OMmnupuueckue ypaBHeHus nepeHoca: @Puka, DPypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeaHee YHCIIO CTOJKHOBCHUH

3apaum k pasngeay 4

112. Omur rpamm renust Obum Harper Ha 100°C mpu MOCTOSIHHOM J1aBICHUH.
Onpenenuth KOJUYECTBO TEIUIOTHI, IEepelaHHOe ra3y, paboTy pacIIupeHHs W
IpupalieHne BHYTPEHHEH SHepTruu rasa.

113. VYTieKuciblii ra3 pacimpseTcs Mpu MOCTOSHHOM AaBieHUU. OnpeneanuTs padoTy
pacuIMpeHusl, eCiIM ra3y nepeaaHo 4,2-10° Joic TeroTsL.

114. I'a3, 3anuMaBumii oGbeM 11 7 mox gasnennem 10° I1a Gbin M300apUYeCcKu HarpeT
ot 20°C 1o 100°C. Omnpenenuts paboTy pacIMpeHus.

115. B 6annone emkocthio 24 1 HaxoauTcs Bojopon mpu temreparype 15°C. Ilocne
TOTO K4K YacTh BOIOPOJA H3PACXOIOBAIA, AABICHHE B OaIOHe MOHM3MIOCh Ha 4-10°17a.
Kakoe konmnuecTBO BoAopoa ObUI0 H3pacxo10BaHO?

116. Haiitu u3mMeHeHHe SHTpONMHM MpU HU300apUUECKOM pacIIMpeHUH 4 2 a3oTa OT
o0béMa 5 71 10 06BéMa 9 .

117. Onpenenuth TeMIepaTypy rasa, €cild CpelHss KHHETHYecKas JSHeprus
TMOCTYNATENBHOTO ABHKEHHs ero Monekyi 1,6-107° [,

118. Kakas nons monekyn kuciaopoja 001a1aeT CKOPOCTAMH, JIEKaIUMU B UHTEpBaJle
o1 910 10 911 m/cex, ecnu Temneparypa raza 400°K?

119. B kaOune Beprosiera Oapomerp mokasbiBaeT 675 mm pm.cm. Ha xakoil BeicOTe

JETUT BEPTOJIET, €CIM Ha B3JIETHOM IUIOIIagKe OapoMeTp mokasbiBan 750 mm pm. cm.?
TemnepaTypy Bo3/lyXa cCUMTaTh HEM3MeHHOM U paBHOM 17°C.

Pa3znen S. KBanToBas pusuka

120. TernoBoe n3mydyenne u moMuHecteHIws. CrieKTpaabHbIE XapaKTEPUCTHKH
TerioBoro u3nydeHus. 3akonsl Kupxroda, Credana-bonpiiMana u 3aKoH CMELICHUS
Buna. AGCONIOTHO YepHOE TEIO.

121. ®opmyna Penes-/[xunca u «ynbrpaduoneropas karacrpoday. ['nnoresa
kBaHTOB. ®opmyrna [Inanka. KBanToBOE 00bsCHEHUE 3aKOHOB TEIIJIOBOTO U3IYUYECHHUSI.
KopmyckynsapHO-BOJHOBOI yain3M CBeTa.

122. ®oroaddext u 3pPext Komnrona. Ypasuenue DitHiureitHa s porordpdexra.
123. Omneit bote. TopMo3Hoe n3nyuenue. ['unoresa ne bpoina. Oneitel J[3BUccoHa
Jxepmepa. udpakuus mukpouactull. [Ipunnun HeonpeneneHHoctH [ eitzendepra.

124. BonnoBast pyHKIMS, €e CTaTUCTUYECKUN CMBICIT M YCIIOBHSL, KOTOPBIM OHa

JO0JIDKHA YAOBJICTBOPATD.
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125. CranuonapHoe u HecranroHapHoe ypaBHenue llpeaunrepa.
126. KBanTOBas yacTuiia B OJHOMEPHOH MOTCHITHAIBHON siMe. OTHOMEPHBIN
MOTEHIIMATBHBIN TIOPOT U Oapbep.
127. CoctosiHrEe MUKPOUYACTHIIBI B KBAHTOBOM MexaHuke. [IoHsATHE O BBIpOKIECHUN
JYHEPreTUYECKUX YPOBHEH.
128. IIpencraBnenue ¢pu3HUECKUX BEIUYUH onepatopaMu. OnepaTopbl KOOPAUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCA, TOTEHIIUATBHONW M KHHETUYECKOM SHEPTHH.
129. Craunuonapnoe ypaBuenue lllpenunrepa ans atoma Bogopoza. BoiaHoBbie
¢bynkumu u kBaHTOBBIE yncia. [IpaBuia oTOOpa A1 KBAHTOBBIX IIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI 1 MAarHUTHBI MOMEHTBI 3JIEKTpOHA B aToMme. ObIT
IlIrepHa u I'epnaxa.
131. Cnun-opbutansHOe B3auMo/eiicTBie. ToOHKas CTPYKTypa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB U NEPUOINYECKAs CHCTEMa XUMHUECKUX eMeHToB J[.1
MenneneeBa. [Topsiok 3amonHeHNs 3IEKTPOHHBIX 000JI0YEK.
133. BekrtopHas MOJeIb MHOTOAJIEKTPOHHOTO aToMa. THITbI CBS3EH.
XapakTepuCTUYECKUE CIIEKTPhI aTOMOB.

3anaum k pasgeay 5

134. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METAILIA JIEKTPOHBI, KOTOPhIE
MOJIHOCTBIO 33/IEPKUBAIOTCS PAa3HOCTHIO OTeHIMaNoB U =3 B, eciu hotodrdhdext
HAYMHACTCS TIPH JUTMHE BOJHEI cBeta A = 0,5 MKM.

135. B pesynbrare s dexra Komnrona ¢poron ¢ sneprueit € = 1,02 M>B paccesics Ha
CBOOOJIHOM 3JIEKTpOHE Ha yrod @ = 150°. OnpenenuTs SHEPTUI0 £ paccestHHOro (oToHa
U KHHETUYECKYIO SHEpruto 7 3JIeKTpOHA OTAaYn

136. [IpoTon o6nagaeT KHHETUYECKOH SHepruei 7, paBHOW YHEPTUU NOKOs Ep.
Onpenenutb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1e bpoiins npotoHa, eciu ero
KMHETUYeCKasi HEPIUsl yBEIMUUTCS B n = 3 pasa.

137. YacTuia B MOTEHINAIHHOM SIIIUKE MIUPHHON | HAXOAUTCS B HU3IIEM
BO30YKIEHHOM COCTOSIHUH. OTpeeTuTh BEPOSITHOCTh HAXO0XKJI€HUS YaCTULIbI B
unrepsaie ot 0 1o 1/2.

138. Yacruia B MOTEHIMATLHOM SIIUKE ITUPHHON | HAXOAUTCSI BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. ONpeAeTnTh BEPOATHOCTh HAXOXKJICHHS YacTHUIIBI B
uHTepBaie ot |/3, paBHOyIaIeHHOM OT CTEHOK.

139.  JIiuHBI BOJH KOMIIOHEHT KEJITOro Ay0sieTa pe30HaHCHOM JIMHUM HaTpus,
o0ycnoBieHHOTO TIepexoioM 3P-3S, pasubl 589,00 u 589,56 um. Halitn Benmnauny
pacueruienus 3P-tepma B 3B.

140. Bemmcarh crieKTpaJibHbIC 0003HAUEHUS TEPMOB aTOMa BOJIOPO/IA, DIIEKTPOH
KOTOPOT'0 HAXOJUTCS B COCTOSIHUY C TJIaBHBIM KBAaHTOBBIM YHCIOM N=3.

141. CkoapKo M KaKue 3HaY€HUs KBAHTOBOTO YKCJIa J MOXKET UMETh aTOM B COCTOSIHHH
C KBaHTOBBIMU YHCIIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. OnpenenuTs OTHOLICHHUE AJTUHBI BOJHBI A1 /1€ Bpoilyis npoToHa K JyIMHE BOJIHBI
Az ne bpoins a-uacmuybsl, IpolIeANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuaioB U =1 TB.

143. OnpenenuTs OTHOLICHHUE ATUHBI BOJHBI A1 /1€ Bpoilyis npoToHa K JyIMHE BOJIHBI
Az ne bpoins a-uacmuybsl, IpolIeANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuaios U =1 T1B.

144. CpenHee BpeMs )KU3HH aToMa B BO30YKJI€HHOM COCTOSIHUU At ~10°%c. [Ipn
nepexo/ie aToMa B HOpMaJIbHOE COCTOSIHUE UCITyCKaeTCsl POTOH, CpelHss JUIMHA BOJIHbI
(1) xoroporo paBHa 400 Hm. OTICHUTH €CTECTBEHHYIO MIUPUHY AA H3ITydaeMoi
CHEKTPaJIbHOM JIMHUM, €CITH HE IPOUCXOINUT €€ YIITUPEHHUS 33 CUET JPYTUX MPOIECCOB.

145. MOHO3HEpreTUYEeCKH My4YOK NEKTPOHOB, MPOLISIIINX YCKOPSIOIIYIO Pa3HOCTh
noreHmanoB U = 20 kB, BHICBEUHMBAET B LIEHTPE dKpaHa JIEKTPOHHOIYUEBOU TPYOKH,
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nnmuHa kotopoi | = 0,5 m, naTHO paxguycom I = 107 cm. ITonb3ysch COOTHOLIEHUEM
HEOIPEIEIEHHOCTE!, ONPEAETUTh, BO CKOJIBKO Pa3 HEOMPEIETCHHOCTh Ax KOOPANHATHI
9JIGKTPOHA HA DKPAHE B HAMIPABIICHUH, TIEPIICHANKYISIPHOM OCH TPYOKH, MCHbIIIS
paauyca I' msiTHa.

146. Haiitu nocrosinyto [Tnanka h, eciiv U3BECTHO, YTO 3JCKTPOHBI, BHIPIBACMBIC U3
MeTajlla CBETOM C JUIMHOW BOJHBI A1 = 3,6 MKM, TIOJTHOCTHIO 33JICP)KUBAIOTCS Pa3HOCTHIO
MOTEHIIMAIOB U; =6,6 B, a BhIpbIBa€MbIE CBETOM C JUIMHOW BOJHBI Ay = 0,65 mkm —
Pa3HOCTHIO MOTEHIHANIOB Uy =16,5 B.

147. Haiit yacToTy V cBeTa, BBIPHIBAIOILETO U3 METAJUIA 3JIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 3aJICP’KUBAIOTCS PA3HOCTHIO MOTEeHIUaIoB U =3 B, ecnu GoTodddhexT
HAYMHACTCS TIPH JUTUHE BOJHEI cBeTa A = (0,5 MKM.

Pa3znesn 6. OcHOBBI (pU3HKH SIAPA U 3JTeMEHTAPHBIX YACTHII.

148. Crtpoenne aTOMHOTO siipa. SIepHbIe CHITbL. DHEPTHsl CBSA3H Apa. JledexT Macchl.
149. PanuoakTHBHOCTS.

150. SAnepHble peakiuu. Peakiuu geneHus u CUHTEe3a.

151. DnemMeHTapHbIe yacTulbl. Knaccudukanus snemenTapHbix yactuil. [IpeBpamienue

4aCTull. 3aK0HBI COXpaHCHHUA B MUPC IJICMCHTAPHLIX YaCTHULI.

3agaum k pasageay 6

152. HazoBute cumBonnueckue 0003HauYEHUs A/1ep U30TOMOB BOJIOPOIa M HA30BUTE
uX.

153. Hcnonp3ys cootHomenne Z=A/2, KOTOpOE CIPaBEIIIMBO IS MHOTHX JISTKHX
A1ep, ONPEAeTUTh CPETHIO 00bEMHYIO IUIOTHOCTD 3apsaaa spa.

154. SAnpo Gepunnus 4'Be 3axBaTHIIO anekTpoH u3 K-obomouku aroma. Kakoe sapo
oOpa3oBanoch B pe3yibrare K-3axBara.?

155. JBa sinpa renus ,*He CITMIIICh B OXHO SIIPO, U TIPU 3TOM OBLT BEIOPOIIIEH MPOTOH..

Vkaxure AAPO KaKOTro 3JICMCHTA 06pa3013an001: B PE3YJIbTATC TAKOI'O MMPCBpALICHUA.

K 3adery momyckaroTcsi CTYA€HTHI, BBITIOJHUBIINE BCe (OPMBI TEKYyIero KOHTpods. [lpu
clade 3ayera, CTYJCHT IOJydYaeT JBa BONpoca M3 MEepedHs, NMPUBEAEHHOro Bbiie. Bpems
MOJFOTOBKU CTYJI€HTa K YCTHOMY OTBETY Ha BOIIPOCHI 3aueTa- 10 30 MUH.

IIpu cnade sK3aMeHa CTYIEHT IOJy4yaeT 2 TEOPETHYECKUX BOMpOca U OJHY 3ajady U3
NepevHs, NMPUBEIESHHOTO BHIIE. Bpemsi IOAroTOBKH CTy/IEHTa K YCTHOMY OTBETY Ha BOIPOCHI
9K3aMeHa- 10 45 MuH.

4. MeToauyecKknue MaTepUajbl JUIsS ONpeAeJeHUsi MPOUeayp OleHHBAHUS 3HAHWIA,
yMeHHi, HaBbIKOB H (WJIH) ONbITA [1eSITEIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(popMupoBanus KoMneTeHI M.

[IpomexyTouHass arTecTalysl MO JUCIHUIUIMHE TPOBOAWTCS B COOTBETCTBHHM C
tpeboBanusimu CTII

CTO CIIoI'TU(TY) 016-2014. KC YKB/I. ITopsaok npoBeeHus: 3a4€TOB U DK3aMEHOB.
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IIpuMepbI KOHTPOJILHBIX PadoT
KonTponbnas padora Nel :Mexanuka
Ipumep konmponvHol pabomol

101. MpsmonuHeiHOE NBWKEHHNE MATEPHATLHOM TOUKH 33/1aHO YPABHEHHEM X = 4t + 0. 05'[3 (x — B MeTpax, t —

B CeKyH[[aX). OHpeﬂeJ’II/ITL CKOpPOCTb U YCKOpPCHHUE TOYKHM B MOMCHTHI BPEMCHU tl - 26’ u t2 =10 ¢, a TaKX¢C

Cpe€aAHUEC 3HAYCHUA CKOPOCTHU U YCKOPCHUSA TOYKU B IPOMEIKYTKEC BPEMCHU OT tl 0 t2 .

111. MaxoBUK W3 COCTOSHHS IOKOS Hayall BpPallaThCsi PAaBHOYCKOPEHHO W, crenaB 40 000pOTOB, MPOOIDKa
BpamaTbCs C MOCTOSHHOW VIJIOBOW CKOpOoCcTBbI0O & 00/c. OmupenenuTs YriioBOE YCKOPEHHE MAaxOBHKAa H
MPOJODKUTENFHOCTD PABHOYCKOPEHHOTO BPAIIICHUS.

121. B kaGune mudTa CTOMT 9enoOBeK, Macca KOToporo pasHa 70 xe. JInr omyckaercs ¢ yckopenueM 1.8 a/c’.
OmnpenenuTs CHITy JaBICHUS YEIOBEKa HA IO KaOWHBI.

131. Kak Benuka pabota, coBepiacMast IIpi pPaBHOYCKOPEHHOM TopeMe Tpy3a Maccoit 100 ke Ha BeIcoTy 4 M 3a 2
c?

141. Ha ropu3oHTaJbHYIO OCh HACa)KEHHBI MaxXxOBUK M JIETKHH IIKUB paguycoM 5 cu. Ha mIKMB HamMoTaH LIHYp, K
KOTOpOMY IpuBsi3aH rpy3 Maccoi 0.4 xe. Omyckasich paBHOYCKOPEHHO, Ipy3 mpoien nyTs 1.8 m 3a 3 ¢. Onpenenuts
MOMEHT MHEPIMY MaxOBHKa. Maccy IKHBa CYUTATh NPEHEOPEIKUMO MAION.

151. Kuneruueckass 3Heprusi Bpamaromerocss maxosuka paBHa 1000 [ow. Ilox neificTBueM MOCTOSHHOTO
TOPMO3SILEr0 MOMEHTa MaxOBHK Hauayl BpallaThCs paBHO3aMEUICHHO W, caeiaB 80 00OpOTOB, OCTaHOBMIICS.
OnpenenutTs MOMEHT CHITbI TOPMOKEHHS.

161. Tomkwmii 0Opyd, MOBEHMICHHBI Ha TBO3/1b, BOWUTHI TOPHU3OHTAIILHO B CTEHY, KOJEOJETCSs B IDIOCKOCTH,
napaensHoi creHe. Pagmyc o6pyda 30 cm. OnpenenuTts nepuo] KoaeOaHui.

171. Onpenenuts pasHOCTh (a3 KoaeOaHUH MEXTy NUCTOYHUKOM BOJIH, HAXOJSIINMCS B YIPYTOi Cpeae, U TOUKOH
9TOU Cpelbl, OTCTOSIIEH Ha 2 M OT UCTOYHMKA. YacToTa KoiebaHuil paBHa 5 [y, CKOPOCTH paCIIPOCTPAHEHUS BOITH
40m/c.

Kontposbnas padota Ne2: Tepmoounamura u monekyisapras gusuxa. nekmpocmamura u NOCMOsSIHHbIL MOK
Ipumep xonmponvHoll pabomul

201. Tlpu temmeparype 35°C u masienun 7-10° Ila mmoTHOCTS Ta3a 12,2 ke/u®. OnpeenuTs MOJIEKyIISAPHBIL Bec
rasa.

211. KakoBa HauBepOSITHEHIIIAsk CKOPOCTh MOJIEKYJT BOJOpoa nipu Temieparype 400°K?

221. Tlpn M30TEepMUYECKOM DPACIIUPEHHUH OJHOTO MOJISI KHCIOpOJa, UMeBIIero temrneparypy 27°C, ra3 morioTun
1740 /o« TermoTsl. Bo ckonbko pa3 yBenudmiics o0beM raza?

231. Ta3, coepmarommii mukn KapHo, 2/3 TEIUIOTHI, MOJMYYCHHOW OT HAarpeBaTels, OTHAeT OXJIAIAHUTEINIO.
Temneparypa oxmnagutens 0°C. OnpeneauTs TeMIepaTypy HarpeBaTels.

301. OmpenenuTh MOTEHIMATHHYIO SHEPTHIO TOYCYHOTO 3apsia 10° Kx HaxXOJIIEerocsi Ha paccTosHuu 1,5 m ot
ToueyHoro 3apsanga 1 uxKn.

311. OrpunarenbHO 3apsDKeHHasl IMBUIMHKA HAXOIUTCS B PAaBHOBECMM MEXAY IBYMs IUIACTHHAMM IUIOCKOTO
KOHJIEHCATOpa, PacIoJIOKEHHBIMHI FOPH30HTAIBHO. PaccTossHne MEXAy IIaCTHHAMM 2 cM, Pa3HOCTh MOTEHIHAJIOB
612 B, Macca nsutuaki 1072 2. Ckosbko 3JICKTPOHOB HEeCeT Ha cebe MbUTHHKA?

321. Mexay IuacTHHaMHU IUIOCKOTO KOHJEHCaTopa HaXOJUTCS IUIOTHO NpuWIeratolnas K HUM CTEKJISHHas
rutactuHka. KonpeHcarop 3apsbkeH g0 pasHoctd noteHuuanos B 100 B. KakoBa Oyaet pa3HOCTh NOTEHIUATIOB, €CIIU
BBITAIIUTh CTEKJISTHHYIO IUTACTHHKY U3 KOH/eHcaTopa?

331. Hanpspxenne Ha muHax ayektpoctaHimu paBHO 6600 K IloTpeOutens HaxomuTcs Ha paccTosHUM 10 xm.
Kakoro ceueHust HyHO B34Tb MEJHBII IPOBOA Il YCTPOMCTBA BYXIPOBOAHOM JIMHUM NE€peJayuu, €ClIU CUla TOKa
B JIMHNY paBHA 20 4 W MOTepH HANPSDKEHMS B IPOBOAX HE JOJDKHBI IpeBbIIaTh 3%07

341. OGMOTKa IEKTPUUECKOTO KUIATHIBHUKA UMEET JiBe CeKIMu. Ecii BKIIIOYeHa TOJILKO NepBast CEKIHs, TO BOAA
3akunaeT yepe3 15 mun, ecnu TombKo Bropas, TO 4epe3 30 mun. Uepe3 cKOIBKO MUHYT 3aKHMIIUT BOAA, €cid 00e
CEKIINU BKIIIOYUTH TocienoBaTenbHo? [lapannensHo?

Kontponsnas pabora Ne3: Maenumocmamuxa. Onekmpomacnumuasn unoykyus. Bonnosaa onmuxka.
Ipumep konmpoavho pabomoi

401. beckoHeUHO IUTMHHBIN IPOBOJ 00pa3zyeT KpyroBoil BHTOK, KacaTelbHBIH K NMpoBofy. Ilo mpoBomy MIET TOK
cuioit | =5 4. Haiiti paguyc BUTKa, eCiii HaNpsHKEHHOCTh MarHUTHOTO TI0JIs B ieHNpe BuTka H = 41 A/m.

411. KBagpaTHast NpOBOJIOYHASI paMKa PacIiojo)XeHa B OJHOH IUIOCKOCTH C JUIMHHBIM MIPSMBIM IIPOBOAOM TaK, YTO
JIBE €¢ CTOPOHBI apajuiebHbI mpoBoay. [1o paMke u MpoBoay TEKYT OAMHAKOBBIE TOKH cwiol | = 2 4. Onpenenuts
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CHILy, JEHCTBYIOIIYIO HA PaMKy, €CIH OIKaiIas K MpOBOLY CTOPOHA PAMKH HaXOAMTCSI OT HETO Ha PAaCCTOSHUM,
paBHOM €€ JJIMHE.

421. TIpoBonoyHoe KoNbIO paguycoM R =5 cm, mo kotopomy Teder TOoK cmimoii | = 20 4, cBoGomHO
YCTaHOBWJIOCH B OJHOPOJHOM MarHWTHOM mone c¢ wuHAykoueit B = 0,02 Tz Ilpm moBopoTe KOHTypa Ha
HEKOTOpBIN yron ¢ Obuia coBepieHa padora 4 = 1,57 m/[oc. Haiitn yron noBopora koHtypa. Cuurarh, 4To CHiia
TOKa B KOHTYPE MOJICPKUBACTCS HEU3MEHHOM.

431. B ognopoaHoe MarHuTHOE 1oiie ¢ nHaykuueid B = 0,1 77 BneTaeT NepneHANKYISIPHO CHJIOBBIM JIHHUSM Q-
yacTULAa C KHUHETHMYECKOM 3SHepruei W = 500 »B. Haiitu cuiy, JeHCTBYIOIIYIO HA Q-4acTHUILY, PaJUyC
OKPYXHOCTH, TI0 KOTOPO ABMKETCS (-4aCTHIIA M IEPHOJI OOpaIeHUs] (-4aCTHUIIbI.

441, Karymka 13 N = 100 BuTtkoB mromanpo S = 15 cen? Bpamaercs ¢ 9acToTod N =5 cls OJTHOPOTHOM
MarHuTHOM 1moje. OCh BpamieHUsl MEPIEHAMKYISpPHA OCH KaTYIIKH M CHJIOBBIM JHHHAM moid. Onpenenuts
MHIYKIMIO MAarHUTHOTO TIOJI, €CIM MakcuManbHoe 3HadeHne OJIC WHAyKOWM, BO3HUKAOWIEH B KaTyIIKe,
paBHO  Ejn =0,258.

501. B menp mepeMeHHOro ToKa ¢ JEeHCTBYOIUM 3HaueHueM Hanpspkenus U;=220 B u wactoroit v=50 [y
BKITIOYEHBI TIOCJIENOBATENILHO pe3ucTop compotuBicarneM R=100 Owm, konnmencartop émkocteto C = 32 mx® u
KaTyllKka WHAYKTUBHOCTBIO L=640 m/ . Halitu neificTBylomiee 3HaueHHE CHJIBI TOKa, CABUT (a3 MEXIy TOKOM U
HanpsKEHUEM U TOTPeOISieMYI0 MOILIHOCTb.

511. Ha MpuIbHYIO IUICHKY C IIOKa3aTeleM IpejoMieHus n = 1.3, Haxozsuryrocs B BO3AyXe, NaJaeT HOPMaJIbHO
Iy4oK Jty4eit Gemoro cera. [Ipu kakoi HauMEHbIIEH TOMIUHE Upyin TUICHKH OTPaKEHHBIH CBET C JITMHON BOJHBI A =
0,55 mrm OKakeTcss MAKCUMAaJIBHO YCHIJICHHBIM B pe3yJibTaTe HHTep(epeHInn?

521. Ha mudpakimonnyro pemretky ¢ nepuogom d = 10 mxm moa yrimom « = 30° magaeT MOHOXPOMATHYECKHUiT CBET
¢ uHoit BosHbl A = 600 mu. Onpenenuts yroi @ qudpakiuuy, COOTBETCTBYIOIINI BTOPOMY INIaBHOMY MakCUMYMY.
531. Omnpenenuts CTENCHb MOJAPU3ANUU P 4aCTUYHO MOJSIPU30BAHHOTO CBETA, €CJIM AMIUTUTYAA lpa CBETOBOTO
BEKTOpPa, COOTBETCTBYIOIIAs MAaKCHMAalIbHOW WHTEHCHBHOCTH CBETa, B n = 3 pa3a Oomblie amImmATyAbI |pix,
COOTBETCTBYIOIIEH €ro MUHUMaIbHOI HHTEHCHBHOCTH.

Kontponsnas padora Ned: Keanmosas ¢usuka.
IIpumep xonmponvHoii pabomul

601. AbGcomtoTHO yepHOe Teyo mMeeT Temmepatypy I3 = 500 K. KakoBa Oyner temmeparypa 1, Tena, €Cid B
pe3yJibTaTe HarpeBaHus MOTOK @, U3Jy4YeHUsl yBEIUIHUTCS B N = 5 pas?

611. Ha mracTuHY mamaeT MOHOXPOMATHYECKUH CBET ¢ JUIMHOW BONHBI A = 0,42 mxm. DOTOTOK MpeKpamaeTcs mpu
3aziepKuBaronieil pasHoctu noteHnuano U = 0,95 B. Onpenenuts paboTy A BBIXOJA 3IEKTPOHOB C IOBEPXHOCTH
TUIACTHHBI.

621. ®dortoH c¢ sHeprueit ¢ = 0,25 MbsB paccesyics Ha NEPBOHAYAIBHO IOKOMBIIEMCS CBOOOJHOM 3JIEKTPOHE.
OrmnpenennuTs KHHETHYECKYIO SHEPTHI0 T 3JIEKTPOHA OTJAa4H, €CIIM OTHOCHTEIFHOEe M3MEHEHHE JUTHHBI BOMHBI AA/A
najaroriero (OToHa B pe3ysbTate paccesiHus cocrarisiet 20 %.

631. [IpoToH 00MamaeT KWHETHYECKOH SHepruel 7, paBHOH 3Hepruu mokos Ey. OnpenennuTs, BO CKOIBKO pa3
M3MEHUTCS JUIMHA BOJHBI A 1ie Bpoiins mpoToHa, eciii ero KUHeTH4ecKasi SHeprusl yBeJIMYHUTCs B 1 = 3 pasa.

641. Vicnonb3yst COOTHOLIEHHE HEOTIPEIICHHOCTEH, OLIEHUTh HU3IINHA YHEPreTHUECKUN YPOBEHb FEmin 3JEKTpPOHA B
aToMme BoAopoJa. JIuHelHble pa3mMepbl aToMa NPUHATH paBHBIMU 0, I HM.

5. IlepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecrneYeHus: AJIsi CAMOCTOATEIbHON PadoThI
00y4aroIUXCcH M0 JUCHMILIHHE.

Meroaudeckne yKa3aHUs JUIsl 00y4aroluXxcs 110 OPraHnu3alii CaMOCTOSTENIFHOM paboThI 110 AUCHUILIMHE,
BKITI0YAas IepedeHb TeM CaMOCTOSTEIbHOIM padoThl, (POPMBI TEKYIIEro KOHTPOJIS 1O IUCIHMIUINHE U TPeOOBaHUS K
UX BBINOJHEHUIO Pa3MEIIeHbl B AJIEKTPOHHOH MH(popManmoHHO-o0pazoBarenbHO cpene CIIGITU(TY) Ha caiite
Menus: http://media.technolog.edu.ru
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