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1. [lepeyeHb NIAHMPYEMBIX Pe3yJabTATOB 00yUeHUS MO AUCHUIIIHHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NPOrpaMMBbl.

B pe3ynbrate ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl MATUCTPATYPhl 00yUarOIIHICS

JIOJIKCH OBJIAJICTh CIEAYIOIIMMU pe3yibTaTaMi OOYYEHUS MO JUCIUILIHHE:

Brimycknuk gomkeH obaanath

Konxpr
KOMIIETEHIINHA

Pesynbrater ocBoerns OOIT
(comeprkaHne KOMITETCHITH )

[lepeueHs nIaHNPyEMbIX PE3YIHTATOB
00y4eHus 1o TUCUUIUINHE

OIIK-1

CIIOCOOHOCTBIO HCITOIL30BaTh
OCHOBHBIEC 3aKOHOMEPHOCTH,
JICUCTBYIOILIKE B MPOLIECCE
W3TOTOBJICHHSI POIYKIIUU TPEeOyeMOoro
KaueCTBa, 33/IaHHOTO KOJIMYECTBA MTPU
HaWMEHBIIIUX 3aTpaTax 0OIIECTBEHHOTO

TpyZa.

3HaTh:
OCHOBHBEIC (1)I/I3I/I‘-I€CKI/IC ABJICHUS U

OCHOBHBIC 3aKOHBI (PM3UKH; TPAHUIIBI UX
MPUMEHUMOCTH, IPUMEHEHUE 3aKOHOB B
BAKHEHUINUX NMPAKTHYECKUX
MPUITO0XKEHUSX;
OCHOBHbIE (PU3NUECKUE BETMYHHBI U
(U3MYECKUE KOHCTAHTHI, UX
OIpeiesIeHIEe, CMBICT, CIIOCOOBI U
€MHUIIBI UX U3MEPEHHUSI,;
Ha3HauYCHHE U IPUHLUIBI JEHCTBUS
BaXHEHINX (PU3MUECKUX TTPUOOPOB;
Ymersn:
00BSICHUTH OCHOBHBIE HA0JIF01aeMble
MPUPOIHBIE U TEXHOTEHHBIC SBICHUS U
3¢ dhexThI ¢ mo3unuii GyHIaMEHTATBHBIX
(hM3UYEeCKUX B3aMMO/ICHCTBUH;
yKa3aTh, KAKUE 3aKOHBI ONUCHIBAIOT
JTAHHOE SIBJICHHUE WIIH YPQEKT;
HCTOJIKOBBIBATH CMBICHT (PU3NYECKUX
BEJIMYUH U TIOHSTHIA;
3alUChIBATh ypaBHEHUS IS
¢usndeckux BenuurH B cucreme CU;
Baaners:
HaBBIKAMH IPUMEHEHUS] OCHOBHBIX
METO/IOB (PM3UKO-MaTEMATHIECKOTO
aHanu3a Ui peleHus
€CTEeCTBEHHOHAYYHBIX 33]1ad.

IK-20

CIIOCOOHOCTBIO TPOBOAUTH
HKCIIEPUMEHTHI 10 33JJaHHBIM
METOJIMKaM ¢ 00pabOTKOM U aHAIU30M
UX PE3yNbTaTOB, COCTABIISAThH OMUCAHUS
BBITTOJIHEHHBIX UCCIIETOBAaHHUIA U
HOJTrOTaBIUBATh JaHHbIE IS
pa3pabOTKH HAYYHBIX 0030POB H
nyOIuKaIuii.

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

OCHOBHBIC 3aKOHBbI (1)PI3PIKI/I; rpaHUIBbI UX
MNPUMCHUMOCTH, IPUMCHCHNEC 3aKOHOB B
Ba)KHEHIITHIX MMPAKTHYICCKUX
MMPUIIOKCHUAX

OCHOBHBIC (1)I/I3I/I‘-IGCKI/IC BCJIIMYUHBI 1
(1)PI3H‘I€CKI/I€ KOHCTAHTBHI, UX




Konpr Pesynbrater ocBoenus OOl
KOMITICTCHITHH (comeprkaHne KOMITETCHITH )

[lepeueHs MIaHNPYEMBIX PE3YIHTATOB
00y4eHus 1o TUCIUIUINHE

ompezeneHue, CMBICH, CIOCOOBI H
€IMHAIIBI UX U3MEPEHUS;
HA3HAYCHHE U TIPUHITUITBI ICHCTBUS
BOKHEHITHX (PU3UICCKUX MPHOOPOB;
Ymern:
0OBSICHUTh OCHOBHBIC HAOJIOTacMbIe
MIPUPOJIHBIE U TEXHOTCHHEIE ABJICHUS H
3¢ (eKThI ¢ o3unmi GyHIaMEHTATBHBIX
(hH3UYeCcKUX B3aNMOICHCTBHIA,
yKa3aTh, KAKAE 3aKOHBI OMUCHIBAIOT
JAaHHOE SIBJICHUE WK dPPEKT;
HCTOJKOBBIBATH CMBICI (DU3MUECKUX
BEJIMYUH U TIOHSTHIA;
3aIMCHIBATH YPABHEHUS IS
¢usnyeckux BenuuuH B cucteme CU;
Baaners.
HABBIKAMH ITPUMEHEHUSI OCHOBHBIX
METOJIOB (PU3UKO-MATEMATHYECKOTO
aHaNM3a I PeIIeHUs
€CTEeCTBEHHOHAYYHBIX 33]1ad.

. 1
2. MecTO IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMBbI .

HNannas qucnumuinHa (MOyJb) OTHOCUTCS K 60a3oBbM qucturuimHaM (b1.5.07). 3anstus
10 JTAHHOU JAMCIMITIMHE MPOBOIATCs Ha I-M kypce (ceccus 3), 2-M kypcee (ceccust 5 u ceccust 6).
®dusnka co3/laeT YHUBEPCATbHYIO 0a3y /Uil u3ydeHus o0menpodecCuOHaIbHBIX U CIIEIUaTbHbBIX
JTUCITUILINH, 3aKIabIBaeT GyHIaMEHT MOCIEeIYIOIero 00y4eHsl B MarucTparype, acCupanType.
Ona 1a€T 1eapbHOE NpeaCcTaBlIeHrne O GU3NYECKUX 3aKOHAX OKPYXKAIOLIEro MUpa B UX €IUHCTBE
U B3aUMOCBSI3U, BOOpYKaeT OakajlaBpOB HEOOXOAMMBIMU 3HAHHMSIMH JJIsS PEHICHHUS Hay4dHO-
TEXHUYECKUX 33]1a4 B TECOPETUUECKUX U TIPUKIIAJTHBIX aCTICKTaXx.

B MeTonuyeckoM TutaHe AUCHMILTAHA OMUPAETCS HA 3HAHUA MO (DU3HKE, MOJYYCHHBIE B
mkone. OcBoeHne Kypca (PU3MKKM HEOOXOIMMO Kak TMPEAIIeCTBYIONIEEe sl psga APYTUx

JIUCLIUILINH.

B xoxe camocTosTenbHOM pabOThI CTYICHTHI TIOJIYYaOT TEOPETUUECKUE 3HAHUS, KOTOPHIE
3aKPETUISIOTCS TIPU PEIICHUH 3a/1a4 U BBIMOJTHEHUN KOHTPOJIBHBIX paboT. Teoperndeckas yacTh
JTUCIUIUIMHBI U3JIaraeTcs B JIEKIIMOHHOM Kypce. [lomydeHHbIe 3HaHUS 3aKPETUISIOTCA Ha
71ab0paTOPHBIX U MPAKTHUYECKUX 3aHATHAX. CaMocTosTenbHas paboTa mpeaycMaTpuBaeT paboTy
C yueOHO-METOUYECKUM O0ECTICUCHHEM JIUCIUIUINHBI, BBIMOJHEHNE KOHTPOJIBHBIX padoT,

COCTaBJICHUEC OTUYCTOB K J'Ia60paTOpHLIM pa60TaM.

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

CpEJICTB)




[TpomMexyTouHas aTTecTamus OCYIIECTBIAECTCS B (hOpMe 3aueTa v SK3aMeHa.
Kpamxoe cooepoicanue oucyuniunoi:
Mexanuka. Dnektpomaraetusm. Konebanus u BoiaHbl. BonHoBas ontuka. @usznueckas
tepMmoauHamuka. KBantoBas gpusuka.

3. O0beM TUCUHUILIAHBIL.

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bun yae6HO# paboThI
Ounas ¢popma
oOyueHus

OO0mas Tpy10eMKOCTh THCIUIITHHBI 9/ 324

(3a4ETHBIX €AUHUI aKaIEMHUYECKHX YaCOB)

KonrakTHasi padoTa ¢ nmpenojaBarejieM: 42
3aHSTHS JICKIIMOHHOTO THITA 12
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 28
MIPaKTUYECKHUE 3aHATUS 16
nabopaTopHbIe PAOOTHI 12
KkypcoBoe npoektupoBanue (KP wnu KII) -

KCP
Jpyrue BUIbl KOHTAaKTHON paboThI
CamocrosiTesibHas padora 232
dopma TeKyIero KOHTPoJisi (KOHTPOJIbHBIE pabOThI) Ceccus 5: 3 k/p,
Ceccus 6:3 x/p
dopmMa NPOMeKYTOUHOI aTTecTanuu ( 3a4eT, SK3aMEH) Ceccus 5:
9K3aMEH, 3a4eT
Ceccus 6:.
JK3aMEH;
4. Conep:xanue TUCHUMNIHHBI.
4.1. Pa3nesbl AMCHUILIMHLI U BUABI 3aHATHH.
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1. | Mexauuka 2 2 4 40 OIIK-1,

IK-20

2. | TepMoauHAMHUKA M MOJIEKYJISIPHAS 2 2 40 OIIK-1,

Ppuzuka [1K-20

4. | DIeKTpOMarHeTusm 4 2 2 33 OIIK-1,
IK-20
5. | Koaedoanus u BoJHEI. BoiHOBas onTHKA 2 2 2 59 OIIK-1,
[TK-20
6. | KBanToBas ¢pusuka 2 2 4 60 OIIK-1,
[TK-20

4.2. 3aHATHS JEKIIHOHHOTO THMA.

Ne HanmenoBanne TeMEI O0neM, | MHHOBaIOHHAS
paszaena Y KpaTKOe COoAEpKaHUE 3aHATHS aKas. dbopma
JACIIUTIITUHBI 4ackl
1 Mexanuka 2 Cnaiin-

Kunemaruka. OcHoOBHBIE KHHEMaTHYeCKHe npe3eHTaHS-
XapaKTEePUCTUKU KPHBOJIMHEIHOTO JIBHKCHUSL. rpynnoasi
HopmanieHoe u TaHICHLIMAIBHOE YCKOpEHHE. MCKYCCHST
Kunemartunka BpamaTeIbHOTO JIBUKSHHS.

Junamuka. VHepruanbHble CHCTEMBI OTCYeTa. 3aKOHbBI

Herotona. IloHsATHS MMIyJbCa U MOMEHTa HUMILYJIbCa

MaTepPIaJ'IBHOfI TOYKUM M CHUCTEMBI MAaTCpPUAIIBHBIX

TOYEK. 3aKOHBI COXPAHCHUS HMITYyJbCa W MOMEHTA

umnyibca. [loHATHE MOTeHIHAIbHONW SHEPrHH. 3aKOH

COXpaHCHUA MeXaHU4YeCKOU OHEPruu.

2 TepmoauHaMuka U MosexkyJaspHas ¢pusuka. [lepsoe | 2 Caaiia-
HayaJjo TePMOJMHAMUKH. TeroeMKocTb. Y paBHeHUE npe3eHTaNus-
Maiiepa. I/[3ox0[vmqec1<m71, n306ap1i1qecm/n71, rpynmnosas
HN30TCPMUUCCKUU, a,ZII/IaGaTI/I‘IeCKI/II/I IpOoNECCChI B ):[I/ICKyCCI/Iﬂ
UieaNbHBIX ra3ax. [I[peoOpazoBaHue TEIUIOTHI B
MexaHndeckyto padoty. Lukn Kapuo u ero
KO3 GHUIUEHT 0JIC3HOTO JCHCTBUS. DHTPOIIHSL.

MornekyssipHO-KHHEeTHUeCKast TeopHs. JlaBieHue rasa c
Touku 3peHust MKT. CBsi3b TEII0EMKOCTH C YUCIIOM
cTerneHel cBo00 bl MOJIEKYI ra3a. Pacmpenenenue
MakcBeIa MOJISKYJT UICaJTbHOTO Ta3a.




JIeKTPOMATHETH3M. DJIEKTPOCTATHKA H
MOCTOSAHHDIN TOK

3akon Kynona. HanpsbkeHHOCT M MOTEHIIUAT
3JIEKTPOCTATUYECKOTO ToJis1. TeopeMa o MUPKYIISIUH.
Teopema ['aycca B nHTETpaNibHOM (hopme U ee
MIPUMEHEHUE JJIS pacueTa IEKTPUIECKUX MOJIeH.
DIEKTPUYECKOE TOJIe TUTONS. JJUToIs BO BHEITHEM
ANIEKTpUIEcKOM Tos1e. [IpoBOTHUKH B NIEKTPHUECKOM
nosie. PaBHOBecue 3apsaoB B npoBoaHKMKe. OCHOBHAS
3a/1a4a IEKTPOCTATUKY POBOTHIKOB. EMKOCTB
MPOBOTHUKOB U KOHJIEHCATOPOB. DHEPTHUs
3apsiKEeHHOro koHaeHcaTopa. [locTosHHbIN
anekTpudecknii ToK. Criia ¥ TUIOTHOCTH TOKA.
YpaBHeHUE HEMTPEPHIBHOCTH JIJISl TNIOTHOCTH TOKA.
3akon Oma B HHTErpanbHOM U auddepeHmaTpHOn
¢dopmax. 3akoH Jxoyins -JIeHna. DIeKTpOABMIKYIAS
cuJIa UCTOYHMKa ToKa. [IpaBmia Kupxroda.

Caaiin-
npe3eHTaAnus -
rpynmnoBasi
AUCKYyCCHUsl

JyekTpoMarneTusM. MarautHoe mnosie. 3axkoH buo-
Cagapa-Jlamutaca. 3axon Amnepa. Cuna Jloperia
JIBrkeHne 3apsKeHHBIX YACTHIL B DIIEKTPUIECKOM H
MarHATHOM ITOJIe. DIIEKTPOMATHUTHAS MHTYKITHS
Camounnnykuus. YpaneHus MakcBesna.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHSI

Kose0anus u Bosinbl. BosiHoOBasi onTuka:
I'apmonndeckue KoiaeOaHus Pa3TUIHON MTPUPOIBL.
OneKkTpoMarHuTHas BOJHA KaK pelleHue YpaBHEHUN
Makxkcsesia. CBoiCcTBa 3IEKTPOMAarHUTHBIX BOJIH.
CKOpOCTB PacIpoCTpaHEHUs! JEKTPOMAarHUTHBIX BOJIH.
OHeprust 3IeKTPOMarHUTHBIX BOJH. O0BbEMHAs
TUIOTHOCTB HEPTUH 3JIEKTPOMArHuTHOTO mojisi. Bextop
YMmoBa — [loliHTHHra. DJIEKTpOMarauTHas IpUPOAA
CBETOBBIX BOJIH. MHTepdepenuns BoaH. Andpakuns
BouH. [Tpunnun [Nolirenca-®Openens. AudpakinponHas
pelIeTka Kak CreKTpajdbHbIi npudop. Popma u
CTEMEHb MOJIIPU3ALH MOHOXPOMATHYECKHX BOJIH.
Onruyeckas aHu3oTponwsl. J[BymydenpenoMieHue.

Chain-
npe3eHTaNMs-
rpynmnoBasi
TUCKYCCHSI

KBanToBas ¢pu3uka. KBanroBnle cBoiicTBa
3JICKTPOMATrHUTHOI0 U3JTyUCHUSA. TennoBoe

M3Iy4YeHne 1 JoMuHecHeHus. CrieKTpanbHbIe
XapaKTePUCTHUKH TETUIOBOTO M3ITyUYeHHsI. 3aKOHBI
Kupxroda, Credana-bonpiimana 1 3ak0H CMEIICHHS
Buna. A6comotHo uepHoe Teno. @opmyna Penes-
JxuHCca U «ynbTpaduosieToBas Karactpoday.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3ITyUEHUSI.
KopnyckynsapHo-BOITHOBOH ayallu3M CBETa.
doroaddext u a3¢pdext Komnrona. YpaBHeHue
OnHinTeiHa 1 hoto3addekra. OnviT bote. laBnenue
cBeta. GOTOHBL. DJIEMEHTHI KBAHTOBOM MEXaHUKU
KopmyckynsipHO-BOIHOBOI TyalTu3M MHUKPOYACTHIL U

Chnaiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHSI




€r0 AKCIEPUMEHTAIBHOE MOATBEPKICHUE; TPUHIIUIT
HEONPE/ICTICHHOCTH; BOJIHOBast QYHKITUS, e€
(hU3UYECKUI CMBICIT; CTAHAPTHBIC YCIIOBHSI;, YCIOBUE
HOpMUPOBKH. YpaBHeHue llIpeaunrepa, oqHoOMEpHBIE
KBaHTOBO-MEXaHUYECKIE 33 [aUH.

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapsl, NpaKTHYeCKHE 3aHATHS.

Ne O0neM,
HanmeHnoBanne Temsl VHHOBanMoHHas
pazaena akaf.
Y KpaTKoe CoJiepyKaHue 3aHATHS tdopma
JUCLUIUINHBL Yackl

1 MexaHuka. uHaMuKa. 3akoHsl  HplotoHa. 3akoH| 2
COXpaHeHusl uMIyibca. LleHTp Macc MeXaHW4YeCKOH CHCTEMBI,
3aKOH JBIKEHHUS IeHTpa Macc. MoMeHT ummyiabca. MomMeHT
CHJIBL. 3aKOH COXPaHEHHUSI MOMEHTAa MEXaHUUECKONH CHCTEMBI.

2 TepmoanHaMuKa u MoJeKkyaspuas ¢usuka. [lepsoe Havanmo| 2
TepMoAMHAMUKU.  TermoeMkocTe.  YpaBHeHue  Maiiepa.
N3oxoprueckui, n300apuvecKui, HU30TEPMUYECKUH,
anuabaTUUeCKUil  mpolecchl B HISAIbHBIX  rasax.
IL 1Y

3 DaekTpoMarueTusm. Pabora CHII SIEKTPOCTATHYECKOTO OIS, | 2 -
[Norenuuan mosnsi. BeranciaeHne NOTEHHATOB 3JIEKTPUIECKIX
nosiei. CBsI3b HANPSDKEHHOCTU M MOTEHIIHAIA.

) o 2
KoJsae0anusa 1 Boaubl. Boanosasg ontuka. MaeanbHbIin
rapMoOHHYECKUH ocmnisTop. CrnoxeHne KojaeOaHui.
VYpaBHEHHE U XapaKTePUCTUKHU BOJIH. MHTepdepeHus cera.
Hudpaxnus ceera. JJudpakimonHas penieTka.

6 KBanToBas onTuka. KBaHTtoBble CBOMCTBA 2
3JIEKTpOMarHuTHOro u3nyueHus. @orosddexr. Komnron-
a¢pdext. DOTOHHL.

6 KBanToBas ¢u3suka. BoiHoBBIE cBOIiCTBa yacTuil. BonHa e 2
Bpoiinsa. Ypasuenue lllpenunrepa. IIpocreiimme oqHOMEpHbIE
3aJIa4H.

4.3.2. JlaGopaTopHbIe 3aHATHS.

Ne Obwem, | [Ipumeuanune
HanmMeHnoBaHne TeMbl
paszena aKkaj.
U KpaTKO€ COJEpKaHUE 3aHATUS
JTUCITUTUTAHBI 4achel
1 Mexanuka. Jlexyus: «OCHOBHEIE CBeACHHUSI 00 00paboTke 2




HU3MEPEHUH B GPU3NUECKOM MPAKTHKYMEN

Mexanuka. BeimonmneHnue gabopatopHoii paboTsI 110
MeXaHUKe

DIEeKTPOMArHeTU3M.

Brimonnenne nabopaTopHO# pabOTHI MO AIEKTPOCTATHKE U
[IOCTOSIHHOMY TOKY

Konebanus u Boausl. BoiHOBas onTHKA.

Brimonnenne nabopaTopHOit pabOTHI O BOTHOBOMH ONTHKE

KpanToBas ontuka. BeimoaHenue 1abopaTtopHoii paboTHI IO

BOJIHOBOM ONTHKE

4.4. CamocTOATEIbLHAA PA00TA 00VYAIOIINXCH

No O0bewM,
pasznena [Tepeuens BOIIPOCOB AJIst akaj. dopma KOHTPOJIS
JUCLMUIUIMHBl | CAMOCTOSTENBHOIO U3YYEHUS 4achl
1 Mexanuka 40 KourposnbHast
Kunemaruka. OCHOBHbIE KUHEMAaTUYECKUE paboTta

XapaKTEPUCTUKU KPUBOJIMHENHOTO ABYKCHMUS:
CKOpPOCTh U ycKopeHue. HopmaneHoe n
TaHTeHLIMaIbHOE ycKopeHue. Knnemartnka
BpaLaTENILHOTO JBUKEHUSA: YIJI0OBAsi CKOPOCTh
U YTJIOBOE YCKOPEHUE, UX CBA3b C IMHEHHOU
CKOPOCTBIO U yCKOpeHueM_ {uHamuka.
MHepuuanbHble CUCTEMBI OTCUETA U NIEPBBIN
3akoH Herotona. Bropoit

3akoH HproToHa. Macca, uMmnyJbc, cuna.
VYpaBHEHHE ABM)KEHUS MaTEPUATILHOW TOUKH.
Tperunii 3axkoH HproTOHA M 3aKOH COXpaHEHHUSI
MMITyJIbCa. 3aKOH BCEMUPHOTO TATOTEHUSI.
Cunsl conporusnenus. arerpuposanne
ypaBHEHUI IBUKEHHUSI, POIb HAYaIbHBIX
ycinoBuid. LleHTp Macc MexaHn4ecKoi
CUCTEMBI, 3aKOH JIBW)KECHHUS LIEHTPA Macc.
MomeHT umnyJibca. MOMEHT UMITyJIbCA
MaTepHaIbHON TOYKH U MOMEHT
MEXaHUYECKOHN cuCcTeMbl. MOMEHT CHUJIBIL.
3aKOH COXpPAaHEHUsI MOMEHTa MEXaHUUYECKOH
CUCTEMBI. [IBMKEHHE B TI0JI€ LIEHTPaIbHbBIX
CHII.

Oueprus. Cuia, paboTa 1 MOTCHIIUATbHAS
sHeprus. KoHcepBaTuBHBIE U
HEKOHCepBaTUBHBIE CHIIBL. PaboTa u
KHHETHYECKas SHEPTUs. 3aKOH COXPAHEHHUs
[TOJIHOM MEXaHWYECKOW SHEPTHH B MOJIE
MMOTEHIUANBHBIX CHII. CBA3b MEXKAY CHIION U
IOTEHLMANBHOM 3Heprueil. ' pagueHt
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CKaIApHOH (QyHKINH.

JuHaMHKa BpPalaTeJbHOr0 ABUKEHHS.
VYpaBHeHHE BpallleHHs TBEPIOTO Tela BOKPYT
3aKpEIUIEHHON och. MOMEHT MHEPLIUU.
®opmyna llteitnepa. Kunernueckas sHeprus
BpAINAIOLIETOCs TBEPAOTO TeNa.

TepmMoanHAMHKA ¥ MOJIEKYJISIPHO-
KHHeTHYecKas Teopus. J[aBneHue rasa c
toukH 3peHuss MKT. CBsI3b TEIIOEMKOCTH C
YHICIIOM CTeNeHel cBOOOIBI MOJIEKYJ ra3a.
Pacnpenenenne MakcBenina MoJeKyn
HIeabHOTO Ta3a. DKCIepUMEHTaIbHOe
o0ocHOBaHUe pacupeaeneHust MakcBesua.
Pacnpenenenne bonpimana u
O6apometpuueckas Gopmyna. SBineHus
nieperoca. Auddysus, TermonpoBoHOCTS,
BHyTpeHHee TpeHue.llepsoe Hayano
TePMOAVHAMUKHU. TenIoeMKoCTb. Y paBHEHNE
Maiiepa. M3oxopudeckuii, m300apUyecKuii,
M30TePMUYECKUH, aInadaTHIECKUH MPOIIECCHI
B HjcalbHBIX raszax. [IpeoOpa3zoBaHue
TEIUIOTH B MEXaHUIECKyI0 padoty. Lukn
Kapno u ero xoa¢duiiueHT mone3Horo
nercTBusa. DHTponusl. [laBiaeHue raza ¢ TOUKH
3penust MKT. CBsi3b TEIIIOEMKOCTH C YHUCIIOM
CTerieHel CBOOO Il MOJIEKYI ra3a.
Pacnpenenenrie Makcsemia MOJIEKY T
HJeanbHOrO ra3a. DKCIepUMEeHTaIbHOe
o0ocHOBaHUe pacpezaeneHust MakcBesua.
Pacnpenenenne bonbimana u
O6apometpuueckas Gopmyna. SBneHus
nieperoca. uddysus, TEronpoBoIHOCTS,
BHYTpPEHHEE TPEHHE.

40

KonTponbHas
paborta

9J1eKTPOMATrHETH3M. DJIEKTPOCTATHKA H
MOCTOSIHHBINA TOK

3akoH Kynona. HammpskeHHOCTE M MOTEHIAAT
3NEeKTPOCTaTH4ECKOro nojst. Teopema o
uupkynanuu. Teopema ["aycca B
UHTErpalbHON (OpMe U ee TPUMEHEHHE IS
pacuera 3IeKTPUUECKUX TOJICH.
OnekTprdeckoe noje qunois. Junons Bo
BHEIIHEM 3JIeKTprudeckoM nosie.[IpoBogHuku
B QJIEKTPUYECKOM Ti0Jie. PaBHOBecue 3apsioB
B IIpoBoAHKKe. OCHOBHAA 3aja4a
3NEKTPOCTATUKU TPOBOTHUKOB.
OKBUNOTEHIMAILHBIE TOBEPXHOCTH U
CWJIOBBIE JJMHHUHU 3JIEKTPOCTATHUECKOTO TOJIS
MEX1y POBOJHUKAMH. DJIEKTPOCTaTHIECKAast
3amuTa. EMKOCTH MPOBOHUKOB U
KOHJICHCATOPOB. DHEPTHA 3apsHKEHHOTO
KOHZIEHCaTOopa.

[TocTosHHbIN dnekTprueckuil Tok.Cuna u
IJIOTHOCTH TOKA. Y paBHEHHE HEMPEPHIBHOCTH
JUIsl INIOTHOCTH ToKa. 3akoH Oma B

39

KonTponbHas
pabora
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HUHTErpalbHON U JuddepeHnuansHol Gopmax.
3akon Jlxoyns-JIeHma. DIeKTpoaBIDKYIITAst
cuia uctoynuka Toka. [Ipasuna Kupxroda.

DJieKTpOoMarHeTu3M. MaraurocraTuka.
BexTop MarHuTHO# MHIYKIMHA. 3aKOH
Awmrnepa. Cuna Jlopenua. J[BuxeHue 3apsa0B B
3NEKTPUYECKUX M MarHUTHBIX MOJSAX. 3aKOH
buo-Casapa-Jlamtaca. Teopema o
OUPKYJSAIUH (3aKOH TOJTHOTO ToKa). Teopema
T'aycca.

DJIeKTPOMArHUTHAS MHAYKIHUSL.
YpaBuenuss MakcBessia. denomeHosnorus
3NEeKTPOMAarHUTHON MHAYKIMH. [IpaBuio
Jlenna. YpaBHeHHE 31€KTPOMAarHUTHOU
nHAyKoud. CaMonHayKuus. IHAYKTUBHOCTD
cojeHona. Pabora no nepeMenieHuo
KOHTYpa € TOKOM B MaroHuTHOM I10JIC. 9HCpFI/IH
MarHuTHoro nois. Cucrema ypaBHEHUU
MakcBesuia B MHTETpaIbHON popMe H
(u3NUecKUil CMBICH BXOASIINX B HEE
YpaBHEHUI

39

Kone6anus u Bo1Hbl. BosiHOBasi onTHKA.
OneKTpoMarHuTHas MPUPOia CBETOBHIX BOJIH.
WnTepdepeHnnonHoe noie OT IByX TOUEHUHBIX
rnctogHuKoB. OmneiT FOHTa. Jludpakuns BoH.
[puanun I'oiirenca-Openens. Audpakus
®peHens Ha IPOCTEHIINX ITperpaaax.
Hudpakuus Opayarodepa. Judpaxmms
®paynrodepa Ha menu. AndpaxkunonHas
pelieTKa Kak CreKTpalibHbII puoop.
ITonsapuzanus BonH. [lornomenue, nucnepcus,
paccesinue cBeta. HopmanbHast 1 aHoMasbHas
TUCTIEPCUH, paccesHue, MOTJIOUIeHNe CBETa,
TIOJIAPU3AIIHs] CBETa

40

MpOBEPKa
I/IHILI/IBI/II[yaJ'H)HI)IX
3aJaHul

KBantoBasi ¢pusuka. TerioBoe U3IyyeHUe U

moMuHeceHInsa. CriekTpaabHble
XapaKTepPUCTUKU TETIOBOTO M3TYUEHHS.
3axonsl Kupxroda, Credana-bonpimana u
3aKOH cMeleHust Buna. AGCOMOTHO uepHoe
teno. @opmyna Penes-/{xuHca u
«ynpTpaduonerosas katactpoday. ['nnoresa
kBaHTOB. ®opmyna Ilnanka. KBaHTOoBOE
00bsICHEHHE 3aKOHOB TEIUIOBOTO M3ITyUCHUSI.
KopmnyckyisipHO-BOJIHOBOM Jyaliu3M CBETa.
dotorddext n 3 dexr Komnrona.
VYpaBuenue DitHmTelHa 11 poTodddexTa.
Omeit bore. [laBnenue cBera. @OTOHBI
KopnyckynsspHO-BOTHOBOM Ayalin3M
MHUKPOYACTHIL U €70 3KCTIEPUMEHTAIbHOE
[TOATBEP KACHIE; TPUHIIATI
HEOIPEeNICHHOCTH; BOJIHOBAsA (QyHKLUS, €&
(hm3nuecKuil CMBICIT; CTAaHIAPTHBIE YCIOBHS;
yCIIOBHE HOPMUPOBKU. Y paBHEHHE

40

KontponbHas
pabora
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[lpenunrepa, onHOMEpPHBIE KBAHTOBO-
MexaHndeckue 3amadn. OqHOMEPHBIH
MOTEHIMATBHBIN TOPOT U Oaphep.

4.4.1. TeMbl KOHTPOJILHBIX PadoT
Kontposasnas padora Nel :Mexanuxa

Kourponeaas paGora Ne2: Tepmooumamuka u MoNeKyiapHas Guzuka. Onekmpocmamura u
NOCMOSAHHBIU MOK

KonTpospHast pabora Ne3: Maenumocmamuka. dnekmpomacHumuasn unoykyus. Bonnosas onmuxa.

Konrposnsnast pabota Ned: Keanmosas puzuka.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHHUs JIsl CAMOCTOATEILHON PadoThI
o0y4aromuxcs Mo JUCIUIIHHE.

Metoanyeckre ykazaHus Jisi 00y4JaroIuXcsl 0 OPraHU3aIii CaMOCTOSITEIbHON paOoThI
[0 JUCHUIUIMHE, BKIIOYAs TIepeYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISL 10 JUCIHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO Pa3MEHICHBI B AJIEKTPOHHOU
nH(pOpMaIIMOHHO-00Pa30BaATEIHLHOM cpene CII6I'TU(TY) Ha caire Menus:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOIIUMCS MEpONPHUATHUH TEKYLIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTh) MOPOTOBBIM YpOBEHBb («YIOBIETBOPUTEIHHO») OCBOEHUS
IIPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBILIEH (JOCTUTHYT) MOPOTOBBIA YPOBEHb OCBOCHHUSI KOMIETEHIIUHM Ha JaHHOM
JTarme.

[TpomesxyTouHas arTecTanus Mo AUCLHUILIMHE TPOBOIUTCS B (hopMe 3aueTa M IK3aMeHa.

K cpade 3auera 10omMycKarOTCSl CTYIEHTHI, BBINOJHUBLIME Bce (OPMBI TEKYLIETO
KOHTPOJISL.

3aueT M DK3aMEH  MpelyCMaTpUBalOT  BBIOOPOYHYIO  NPOBEPKY  OCBOEHUS
IPEIyCMOTPEHHBIX JIEMEHTOB KOMIICTCHIMI U KOMIUIEKTYIOTCSI BOIPOCaMH (3aaHHUSIMH) JIBYX
BHUJIOB: TEOPETHUYECKHIA BOMPOC (JJIsi MPOBEPKHU 3HAHUI) M KOMIUIEKCHAsI 3afa4a (Ui IpOBEPKH
YMEHHIA ¥ HaBBIKOB).

IIpu cnade 3adera CTyIEHT IOJy4yaeT JBa BONPOCAa M3 MEPEUHs BOIPOCOB IS 3a4eTa,
BpEMs IOATOTOBKY CTYAEHTA K YCTHOMY OTBETY - 10 30 MUH.

IIpu cpaue sK3aMeHa CTYAEHT IOJIy4aeT JBa TEOPETUYECKHUX BOIpOca U 3ajady H3
IIEpPEYHs BONPOCOB I SK3aMEHa, BPEMs MIOJATOTOBKH CTYAECHTA K YCTHOMY OTBETY - 10 45 MUH.

IIpumep BapuaHTa BONPOCOB Ha 3a4eTe:

Bapuant Ne 1

1. MoMeHT UMIYJIbCA MATEPHATBHON TOYKH U MOMEHT MEXaHHYECKO CHCTEMBI.
2. Tose 06pa3oBaHo GeCKOHEYHOI PABHOMEPHO 3apsi:KeHHOM MIOCKOCTHIO ¢ MOBEPXHOCTHOI

- 2
maoTHOCTHIO 3apsiaa 10° Kia/m’. OnpeneanTs pa3HOCTH MOTEHIMAIOB ABYX TOUEK 1011, OTCTOSIIHX
OT IUIOCKOCTH Ha paccTostHusX 5 u 10 cm.
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IIpumep BapuaHTa BONPOCOB Ha IK3aMeHe:

Bapuant Ne 1

CBfA3b MeKIy CHJION U MOTEeHIUATBbHOI JHepruei. I'pagnenT ckansipHoii pyHkuuu.

2. 3akon bmo - CaBapa — Jlanjaca M ero mnpuMeHeHHe K PacyéTy MArHUTHOIO MOJISI
NPSIMOJIMHEITHOr 0 MPOBOAHNKA C TOKOM.

3. DBeckoHe4yHasl IUIOCKOCTb HECET 3apsil, PABHOMEPHO pacCHpe/le]eHHbIii ¢ IOBEPXHOCTHOI
mwiotnocteio 1 MkKa/m’. Ha HeKOTOPOM pACCTOSIHHH OT ILUIOCKOCTH NAPA/LICIbHO  eif
pacnojiosken Kpyr pagaycom 10 cM. BBIYHCIMTH TNOTOK BEKTOpPa HANPSKEHHOCTH
3JIEKTPHYECKOr0 MOJIA Yepe3 3TOT KPpyr.

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpaTypbl, HEOOXOAUMOI
JJIS1 OCBOCHHS AU CHUIINHBI

a)  OCHOBHAaf JIUTepaTypa:

1. Cagenbe,U.B. Kypc oOuieit ¢pusuku : B 4-x kH. : yueOHOe mocodue / U. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
utst By30B. CriennanbHast nuteparypa) (Kimaccuueckas yueOHast muteparypa mo
¢buzuke).

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

2. Cagennes,1.B. Kypc obmieii pusukn : B 4-X kH. : yaeOHOe mocobue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacunonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Knaccuueckas yueOHas muTeparypa o
¢busuke).

T. 2 : DnextpuyectBo U MarHeTusM. - 2011. - 342 c.

3. Cagennes,1.B. Kypc obmieit pusukn : B 4-X kH. : yaeOHOe mocobue / 1. B.
CagenbeB. - 5-¢ uzn., ucrp. . - CII06. ; M. ; Kpacnonap : Jlans, 2011. - (YueOuuKH
utst By30B. CriennanbHas nuteparypa) (Kimaccuueckas yueOHas muTeparypa mo
¢buzuke).

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

4. CasenweB,J1.B. Kypc oOmieii ¢puzuku : B 4-X KH. : yuebHoe nocodbue / 1. B.
CagenbeB. - 5-e u3., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. - (YueOHuku
s By3oB. CnennanbHas nureparypa) (Kimaccuueckas yueOHast muTeparypa no
¢buzuke).

T. 4 : Bonmuel. Ontuka. - 2011, - 251 c.

B) nonoHuTEILHAS TUTEpPATYpAa:
5. Cagennbes, 1.B. COopHuK BOnpocoB U 3ajau 1o oouieil gpusnke : yueOHoe mocodbue

st By30B no HampasieHussM 510000 "EctecTBeHHble HaykM M MaTeMaTuKa',
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10.

11.

12.

13.

14.

15.

16.

540000 "TTemarornueckue Hayku'", 550000 "Texunueckue Hayku'" / M. B. CaBenbes.
- 6-e u3n., crep. - CIIG. ; M. ; Kpacuonap : Jlans, 2013. - 288 c.

Bamumes, M.I'. Kypc oOmeli ¢usukn : ydeOHOEe mocobue s BY30B I10
TEXHUYECKHUM HalpaBJICHUSIM MMOATOTOBKH M cnenuanbHocTsM/ M.I'. Banumes, A A.
[To3uep. - 2-e wusn., crep. - CII6.; M.; Kpacuomap: Jlamp, 2010. - 573 c.-
(Yuebuuku aist By3oB. CriennanbpHas IMTEpaTypa)

@upranr, E.B. PykoBoJICTBO K pelIeHuIo 3a/1a4 1o Kypcy ooOmeil Gusuku : yaedHoe
nocoOue sl BY30B [0 TEXHHYSCKHMM M TEXHOJIOTHUECKHM HAIPaBJICHUSIM |
cneunanbHocTaM/ E.B. @upranr. - 3-e u3a., crep.. - CII6.; M.; Kpacnonap: Jlans,
2009. - 348 c. - (YuebHuku 1151 By30B. CrieniuaabHas TUTEpaTypa).

W3yuenue BpalleHus TIOCKOCTH TMOJIIPU3AIMK CBETa : METOIUYECKUe YKa3aHus K
naboparopunoit padore Ne 57 / C.B. XoryHuoBa, B.B. bmarosemenckwuii, b.b.
Bbonoros, B.H. Ckob6enes ; CIIOI'TU(TY). Kad. obm. ¢uszuku. — CIIG. : [6.1.],
2015. — 22 c.(Ob)

[TpoBepka 3akoHa Mamtoca : Metoaudeckue yka3zaHus K JabopatopHoi padote No
56 / C.B. Xorynnosa, B.B. bnarosemenckuii, b.b. bonoros, B.H. Ckobenes ;
CIIOI' TU(TY). Kad. obur. pusuku. — CIIO. : [6.1.], 2015. — 18 c. (Ob)

bimarosemenckuii, B.B. IccnenoBanue CHEKTpPOB IOIVIOIIEHUS  PacTBOPOB
OpPraHMYECKUX MOJICKYJ: Meroanueckue yka3anus K JaboparopHoit padore Ne 90 /
B.B. bnarosemienckuii, A.B. bensikos, C.B.Xotynnona; CII6I' TU(TY). Kad. o6m.
¢uzuku. — CII6. : [6.1.], 2015. — 16 c. (Ob)

AepummHa, ['.I. M3ydyeHue nucnepcuu cBeTa B BellecTBe © MeTtoauyeckue
ykazaHus K jaGopatopHoil pabore Ne 68 /I'.I'. Aepummmna, A.B. bemskos, O.I1.
lyctposa ; CIIOI' TU(TY). Kad. obmr. ¢pusuku. — CII6. : [6.1.], 2014. — 18 c. (OB)

Hanunpuyenko, B. I'. Omnpenenenue oTHOIIEHUS 3apsiaa dJIEKTPOHA K €ro Macce ¢
MOMOIIBI0 MArHETPOHA : METOJMYECKHE YKa3aHus K mabopatopHoit padore Ne 33 /
B. I'. Hanunwsuenxo, JI. H. Kayposa ; CIIOI' TU(TY). Kad. o6mr. ¢pusukmu. - CII6. :
[6. 1.],2014. - 21 c. (OB)

bonortos, b.b. fIBneHus 21eKTpOMarHTHOW MHIYKLIUUA U CAMOUHIYKIUH :
MeTOoAMYEeCKHe yKa3zaHHs K JabopaTopHoit padote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. yctpona ; CIIGI TU(TY). Kad. o6m. ¢pusuxkwu. - CII6. : [6.
n.], 2014. - 23 c. (3b)

Kepnosoit, A.M. W3mepeHue UIMHBI CBETOBOM BOJHBI TpPU  TOMOIIU
TUGPAKIIMOHHON PeIeTKH : MEeTOAMYECKUe yKa3aHus K TabopatopHoit padore Ne 54
/ A. W. XKepuosoii, C. B. Ipsiuenko ; CIIGI' TU(TY). Kad. obmr. ¢pusuku. - CIIO. :
[6.n.], 2014. - 22 c. (Ob)

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

Uuobuco, A.I'. ®orosnexkrpuueckuit >pdext : MeToauueckue yka3zaHUS K
nabopatoprorr pabore Ne 59 / A.JI. UYwmbucos, O.II. HlyctpoBa, B.B.
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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%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

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

bnarosemenckuii ; CITOI TU(TY). Kad. o6m. ¢puszuku. — CIIO. : [6.1.], 2013. — 17 c.
(3b)

Yubucos, A.I'. OnpeaeneHre TOPU30HTATHBHOM COCTABIISIONICH MarHUTHOTO TOJIS
3emim : Metoauueckue ykasaHus K jaboparopnoit padore Ne 31/ A.I'. Yubucos,
JL.H. Kaypoga, O.I1. lllyctposa, B.B. ; CII6I' TU(TVY). Kad. o6m1. pusuxu. — CIIO. :
[6.1.],2013. - 18 c. (Ob)

Janunpuenko B.I'. MccnegoBaHne HEKOTOPBIX 3aKOHOMEPHOCTEH 3JIEKTPOJIM3a !
Metoanyeckue ykazanus K jgabopatopnoit padore Ne 30 /B.I'. lanunbuenko, A.I.
Yubucos ; CIIOI TU(TY). Kad. o6m. ¢pusuku. — CII06. : [6.1.], 2012. — 18 ¢. (OB)

Mexanuka : Meronuyeckue ykazanwst K JaboparopHsiM paboram / B. T.
Harunsuenko [u np.] ; CIIBI TU(TY). Kad. obmr. ¢usuku. - CIIG. : [6. u.],2012. —
64 c. (Ob)

Xotynmoa, C.B. MW3ydeHwe 3aKOHOB TEIUIOBOTO u3NmydeHUs [Tekcr]
MeTtonuueckue ykazaHus K jgaboparopnoit pabore Ne 58/ C.B. XorynuoBa, B.B.
bnarosemenckuii, B.H. Cxo6enes ; CIIOI' TU(TVY). Kad. obm. ¢uzuku. — CII6. :
[6.1.],2012. - 20 c. (OBb)

Xotynnoa, C.B. W3yueHue »dIEKTPOCTATUYECKUX TIOJEH HA MOJAETHU
Metonudecknue ykazaHus K JlabopatopHoi pabore Ne2l /  XotyHIoBa
C.B.,bnarosemenckuii B.B., Ckobenes B.H. ; CIIOI TU(TVY). Kad. obm. pusuku. —
CIIb. : [6.1.], 2012. — 15 c. (Ob)

XKepuosoii, A.M. MccnenoBanne ONTHYECKOIO CIEKTpa IOTJIOLIEHUS MOJIEKYJIbI
roma: Meroandeckue ykazaHusi K JabopatopHoit pabotre Ne 82/ JKepHoBoit
AN, psuenko C.B. ; CIIOI' TU(TY). Kad. o6m1. ¢uzuxu. — CII6. : [6.1.], 2012, —
18 c. (Ob)

BBenenne B Qusmueckuil npaktukyM. OOpaboTka pe3ynbTaTOB H3MEpPEHUH :
ydueOHOe 1mocodue i CTyJAeHTOB 3a0uHO0M (hopmbl o0yuenust / b.b bonortos [u np.];
oz pen. B.B. Kammera. — CI16: Cuntes, 2009. — 15 c. (9b)

OnextpuuecTBO : COOPHUK METOAUYECKHX yKa3aHUU K JaOOpaTopHbIM padboTam /
CIIoI'TU(TY). Kad. obm. ¢pusukm ; mox pexa. H.I'. Mocksuna. — CII0.: [6.1.], 2006.
—-56c.

HynnukoBa, T.A. Omnpenenenue TemnepaTypbl HUTH JIaMIIbl HaKaJlWBaHUS
Metonuueckue ykazaHus Kk jgaboparopHoil pabore Ne23/ T.A. Iynnukona, B.b.
Ocrames ; CIIOI' TU(TY). Kad. o6mr. ¢usuxu. — CII6.: [6.1.], 2011. — 10 c.

HynaukoBa, T.A. M3ydyeHue pe3oHaHCa TOKOB M HalpsKEHUN : MeTtoaudeckue
yKazaHus K JaboparopHoir padore Ne 40/ T.A. JyanukoBa, B.b. Ocrames ;
CIIGI' TU(TY). Kad. o6m. puszuku. — CII6.: [6.1.], 2011. — 11 c.

HynnukoBa, T.A. Wurtepdepenuus cBera B TOHKHMX IUIeHKax. I[lonocwkl paBHOI
tonmuHbl. Konbiia HetoTona : MeToandeckue yka3zaHus K JlabopatopHoi padote /
T.A. HdyaauxoBa, B.b. Ocrames ; CIIGI TU(TY). Kad. obm. ¢usuku. — CIIO.:
[6.n.],2011. - 10 c.

HynuukoBa, T.A. W3yueHue wuHTEpdEepeHIMH CBETA TMPU TOMOIIH OUIIPU3MBI
Openenst : Meronuueckue ykazaHus K JaboparopHoit pabore Ne52 / T.A.
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29.

30.

HynuauxoBa, B.b. Ocrames ; CIIOI'TU(TY). Kad. obm. d¢uzuku. — CII6.: [6.1.],
2011. - 14c.

Hponos, N.E. Dnekrpomarneru3m : OCHOBHBIC 3aKOHBI: ydeOHOE IocoOue st
By30B / .E. UpogoB. — 5-e¢ uzn. — M.: BUHOM. Jlaboparopus 3uanwmii, 2006. — 319
c.

UYepros, A.I'. 3amaunuk no ¢usmke : YuedHoe nmocoodbue 1t BTy30B / A.I'. UepTos,
A.A. BopobbeB. — 8-¢ u3a., nepepad. u gon. — M. : duszmariur, 2008. — 640 c.

B) BecnomoraresbHasi sureparypa:

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Bonwskenmreitn, B.C. CoopHuk 3amad mno obmiemy Kypcy Gu3ukh: yded. mocooue
st TexH. By30B/ B.C. Bonbkenmreitn — CII6.: Kawwxknasbrit mup, 2005. — 326¢.

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

WBanos, A.Jl. Monekynspaas ¢puszuka: MeToanmuecKie yKazaHus K JIaOOpaTOpHBIM
paboram / A.Jl. Banos, B.B. Kammer, B.b. Ocrames; CIIOI' TU(TY). Kad. o6m.
¢usuku. — CII6. : [6.1.], 2005. — 49 c.

W3ydeHne MarHMUTHOTO TIONS B (eppOMarHeTHKax: MeTOoJWYecKue YKa3aHUs K
naboparopnoit padore Ne 35 / B.B. Kammer, C.B. XotynuoBa, C.1. CranpHOBa,
b.b. bonoros ; CII6GI' TU(TY). Kad. o6m. ¢pusuxu. — CII6. : [6.1.], 2005. — 20 c.

UccnenoBanue pacnpeneneHus: 3JIEKTPOHOB MO ckopocTsaM : JlabopaTopHas pabora
Ne 17 / B.B. Kammer, C.B. Xorynnosa, B.B. bnarosemenckuii, B.b. Ocrares ;
CIIOI' TU(TY). Kad. obu1. puszuku. — CII6.: [6.1.], 2005. — 15 c.

HccnenoBanue MOJNYyNPOBOAHUKOBOTO Juoja  : MeToauueckue YyKazaHus K
naboparopnoit padore Ne 25 / T.A. lynnukosa, B.b. Ocrames, FO.A. HBanos, B.B.
Kammer ; CIIOBI'TU(TY). Kad. o6m. ¢puzuku. — CII6.: [6.1.], 2005. — 20 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbl / .E. UponoB. — 7-e u3z., crep. — M.
: BUHOM. JlaGoparopus 3Hanuii, 2005. — 309 c.

Wponos, U.E. BomHoBslie npomneccs! : OcHoBHBIE 3akonbl / W.E. Uponos. — 2-e u3m.,
non. — M.: BUHOM. Jlaboparopus 3Hanuit, 2004. — 263 c.

Wponos, N.E. ®usuka makpocucrem : OcHoBHble 3akonbl / U.E. Mponos. — 2-e u3 .,
nomn. — M.: BUHOM. JlaGoparopus 3uanuii, 2004. — 207 c.

Uponos, N.E. KBanroBas ¢usuka : OcnoBusle 3axonsl / U.E. Uponos. — 2-e usm.,
nom. — M.: BUHOM. JlaGoparopwus 3nanuii, 2004. — 256 c.

Kamamuukos, H.I1. OcHoBbl pu3ukn ; B 2-X T.: YUEOHUK IJIs1 TEXHUYECKUX CIICII.
By30B / H.I1. Kamamaukos, M.A. CrioaabeIpeB. — 2-¢ u31., nmepepad. — M. : Jlpoda,
2003 — 2004.

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

8.

Ilepeyenbr  pecypcoB  HH(POPMALMOHHO-TEJEKOMMYHMKALUMOHHON  CeTH

«HTEepHETY», HEOOXOAMMBIX /IJISI OCBOCHUS THCHMILINHBI.

y4eOHBI IJ1aH, PIII U y4eOHO-METOINUeCKre MaTepUaIbL:
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http://media.technolog.edu.ru
ANEKTPOHHO-OMOTNOTEYHBIE CHCTEMBI:
«DJEeKTPOHHBIN YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanb (ITpodeccus)» https://e.lanbook.com/books/.

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHHUILIMHDBI.

Bce Bunel 3anstuii no aucuumiunHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3aHsaTui. JJabopaTopHbIe 3aHSTHS.
OO6mue TpeboBaHMs K OPraHU3aluy U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatwil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl ydeOHbIx 3aHatwii. CeMUHapbl |
npakTudeckue 3anstus. O0mue TpeOoBaHus K OpraHu3aliy U MPOBEACHUIO.

CTIT CIIGI'TU 048-2009. KC YKB/. Bunbel yueOHbix 3ansaTui. CamocTosITENbHAS
IaHupyemasi padora cryneHToB. O0mmume TpeOoBaHMs K OpraHU3aIMK U IPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsiiok npoBeACHUS 3a4€TOB U IK3aMEHOB.

[TnaaupoBaHue BpeMEHH, HEOOXOJMMOIO0 Ha W3YYCHHE NAHHOW IUCIUIUIMHBI, JTy4IIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYISIpPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCTIOBUSIMHU TMPAaBUIBHOM OpraHu3alliy yueOHOro mpoiiecca Juisi CTYACHTOB
SIBIISICTCSI:

IJIAHOBOCTH B OPraHU3aluu y4eOHOU padoThI;

CEpPbhE3HOE OTHOIIECHUE K U3YyUEHUIO0 MaTepuraa;

MIOCTOSIHHBIA CAMOKOHTPOITb.

Ha 3aHsATHS CTYICHT IOJKCH MPUXOAWTH, UMesl Oarak 3HaHWA W BOIPOCOB IO YKE
M3YYeHHOMY MaTepuaiy.

10. Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCIO/b3YeMbIX NPH OCYLIeCTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 110 JUCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIUIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHUE JIEKIUI C UCIIOJIb30BAaHUEM CIalA-IIPEe3eHTAlUM;

B3aUMOJICHCTBHE C 00YYAIOIIUMHUCS TOCPEICTBOM HJIEKTPOHHOM MOYTHI.

10.2. lIporpamMHoe o0ecnieyeHue.

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. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
basbr mannex Scopus u Web of Science.

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMasi sl  OCYIIeCTBJIEHUS
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCHHUILIHHE.

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

1. - aBe ayauTOpHuM IS MPOBEACHUS CEMUHAPCKUX U JIaOOPAaTOPHBIX 3aHATHUI, OCHAILIEHHBIE
UHTEPaKTUBHBIMU TOCKAMH;
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https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

2. -KOMIBIOTEPHBIN Ki1acc, cocTosmuil u3 10 KoMIbIOTEpOB C BBIX010M B VIHTEpHET;

3. -obopynoBaHHas 1abopaToOpus AJisl MPOBeIeHHs (PU3MYECKOro MPaKTUKyMa

12. Oco0eHHOCTH OCBOCHHUSA AUCUMILIMHBI HHBAJIUAAMHU U JUIAMH C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3710POBbSI.

Jis wWHBaNMIOB M JIMII C OTPaHUYEHHBIMH BO3MOMKHOCTSIMH y4deOHBIE MpoIliecc
OCYILIECTBIIsICTCS B COOTBETCTBUU ¢ [lonoxxenneM 00 opranuzanuu y4eOHOTO mpolecca JUis
00y4YeHUs MHBAIHMIOB U JIUI[ C OTPaHUYCHHBIMH BO3MOXHOCTSIMU 3710poBbsi CIIOI TU(TY),
YTBEPkKACHHBIM pekTopoM 28.08.2014r.

[Ipunoxenue Ne 1
K pabouell mporpaMme JUCIATLIMHBI

®oH/1 OLIEHOYHBIX CPEICTB

AJIA MPOBECACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalmu 110

aucouniange «Puzuka»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANOB UX ()OPMHUPOBAHHUS.

Komnerenmun
Otan
400 (3 NV DopMyTHPOBKA
¢dopmupoBanus

OIIK-1 | cmocoOHOCTHIO HCIT0JIB30BATH OCHOBHBIE IPOMEKYTOUHBIH

3aKOHOMEPHOCTH, JICHCTBYIOIINE B MPOIIECCE

W3TOTOBJICHUSI TPOJAYKIIUU TPeOyeMOro KauecTa,

3aaHHOT'O KOJIMYECTBA ITPHU HAMMCHBIINX 3aTpaTax

OO0IIECTBEHHOTO TPYAA.
IIK-20 | cioco0HOCTHIO MPOBOANTH IKCIIEPUMEHTHI 110 NPOMEeKYTOUHBII

3aJJaHHBIM METOAUKAM ¢ 00padOTKOM U AaHAJIU30M HX
Pe3yJ1bTaTOB, COCTABIIATh ONMUCAHUS BBITOJTHEHHBIX
WCCIICIOBAaHHH 1 TIOATOTABIMBATH JaHHBIC IS pa3pabOTKH
Hay4YHbIX 0030pOB U MyOIHUKALUH.

2. Tloka3aTteqin U KPUTEPHUH OLIEHMBAHUS KOMIETEHIM HA Pa3jMYHBbIX ITamax ux
(popMupOBaHUH, HIKAJIA OLCHUBAHHS.
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

OcBoenue
pazzaeno Ne 1

3HaeT OCHOBHBIC (PU3UICCKUE SIBICHUSI U
OCHOBHBIC 3aKOHBI MEXaHUKHW; TPAHUIIBI
WX TIPUMEHUMOCTH, IPUMCHCHHE 3aKOHOB
B BKHCHIITUX MPAKTHUCCKUX
MIPUIIOKEHUSX;

OCHOBHBIC (DM3UYECKUE BEITMUNHEI 1
(huzMuecKre KOHCTAHTHI, HX
ompeeIcHIE, CMBICIT, CITOCOOBI U
SIUHUIIBI UX U3MEPEHUS;

YmMmeer

3aMMCHIBaTh YPAaBHEHUSI MEXaHWKHU B
cucreme CH;

Bnaneer HaBbIKaMU IPUMEHEHUS
OCHOBHBIX METO/IOB (DU3UKO-
MaTEMaTHYECKOTO aHaJIM3a JUIsl PEIICHUS
MEXaHMYECKUX 3a]1a4.

IIpaBuibHbIE
OTBETHI Ha
Bonpocsl Nel-34 k
3agety u Nel-29 k
9K3aMEeHy

OIIK-1,
I1K-20

OcBoenue
paznenoB Ne 2

3HaeT
OCHOBHBEIC (I)I/I3PI‘I€CKI/IC ABJICHUSA U

OCHOBHBIE 3aKOHBI AJIEKTPOMAarHeTH3Ma;
TPAHUIIBI UX IPUMEHUMOCTH,
OCHOBHBIC XapaKTEPUCTUKU
AIIEKTPUIECKOTO ¥ MATHUTHOTO TIOJIS, UX
omnpeiesicHUE, CMBICH, CIIOCOOBI U
€MHUILIBI UX H3MEPEHUS;
HA3HAYCHUE U MPUHITUITBI ICHCTBUS
ANEKTPOU3MEPUTETHHBIX TIPHOOPOB;
YmMmeer:
yKa3aTh, KAKAE 3aKOHBI OMUCHIBAIOT
JTAHHOE IIEKTPOMArHUTHOE SIBJICHHUE WIIH
addexr;
HCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEJIMYHH M ITOHSITHIL;
3aIMChIBATh YPaBHEHUS IS (PU3MUECKUX
BenuuuH B cucreme CU;
Baapeer:
HaBBIKAMH [TPUMEHEHHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaJM3a JUI PEeIICHUS 3a1a4
AJIEKTPOMAarHEeTH3Ma.

IIpaBunbHBIE
OTBETHI Ha
Bonpocsl Ne35-66
K 3a4eTy

u  Ne30-63 «
9K3aMEHY

OIIK-1,
I1K-20

OcBoeHue
paznernoB Ne 3

3HaeT:
OCHOBHBIC 3aKOHBI BOJIHOBBIX HpOHeCCOB;

T'paHHUIBI X TPUMCHHUMOCTH,
MMPUMCHCHUC 3aKOHOB B BaXKHEHUIITHX
IMMPAKTHYCCKUX MTPUITIOKCHHUAX; BOJTHOBBIC
CBOIiCTBa QJICKTPOMArHUTHOT'O

[IpaBunbsHbIE
OTBETHI Ha
Borpocskl ~ Ne9l-
124 x 3auery wu
Ne64-101 K
JK3aMEHY

OIIK-1,
I1K-20
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

W3IyYeHHsI, OCHOBHBIE CBOMCTBA
CBETOBBIX BOJIH;
Ha3HAYEHHE W TPUHITHIIHI TEHCTBUS
UHTEP(HEPOMETPOB, MOJSIPU3ATOPOB,
TUGPAKIIMOHHON PEIICTKH.
Ymeer:
00BSCHUTH OCHOBHBIC HAOIIOJTaCMbIE
MIPUPOJTHBIE U TEXHOTCHHBIE SIBIICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(hU3UYECKUX B3aMMOJICHCTBUN;
yKa3aTh, KaKie 3aKOHBI OTACHIBAIOT
JAHHOE sIBJIeHUE WK YPPEKT;
HCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BCJIMYHWH M TTOHATHIA;
3aIlMChIBATh ypaBHEHUS IS (PU3MUECKUX
BeananH B cucteme CU;

Baapneer:
HABBIKAMH MTPUMEHEHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaJM3a JUIs PeIIeHUS
€CTEeCTBEHHOHAYYHBIX 33]1ad.

OcBoenue
paznenoB Ne 4

3naer: 0COOEHHOCTH
TEPMOJANHAMUYECKOTO U CTATHCTHIECKOTO
METOJIOB H3YYECHHSI MAKPOCHCTEM;
OCHOBHBIC (1)I/I3I/I‘IGCKI/IC SABJICHUA U

OCHOBHBIC 3aKOHBI MOJICKYJISIPHON
(DUBKKH ¥ TEPMOJJMHAMUKY; TPAHHIIBI UX
MPUMEHUMOCTH,
OCHOBHBIC ()U3UUECKUE BEJTMYUHBI U
(u3MYECKUEe KOHCTAHTBI, UX
omnpeiesicHUE, CMBICH, CIIOCOOBI U
€IMHUIIBI HX U3MEPCHHUSI;

YmMmeert:
VYKka3arh, KAKHE 3aKOHBI OMUCHIBAIOT
JIAaHHOE siBJIeHUE WiH dPPeKT;
HCTOJIKOBBIBATH CMBICH (DU3MUECKUX
BEIIMYMH U IMOHSITHIL;
3aMKMChIBaTh YPaBHEHUS JIJIS PUINUESCKHX
BenuuuH B cucreme CU;

Baapeer:
HaBbIKAMH [TPUMEHEHHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaJM3a JUIs PEeIICHUS 3a1a4
CTaTHCTUYECKON (DU3UKH U

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

OIIK-1,
I1K-20
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ITokazarenu
OLIEHKHU
pPEe3yIbTaTOB
OCBOCHHSA
JUACIUATUTMHBI

[Tnanupyemsble pe3ynbTaThl

Kpurepunit
OIICHUBAHUS

Komnerennun

TEPMOINHAMUKH.

OcBoenue
paszaenoB Ne 5

3HaeT:
KBaHTOBI)Ie CBOfICTBa

AIIEKTPOMArHUTHOTO M3ITyYEHUS;
OCHOBHBIC YKCIIEPUMEHTAIILHBIC
MTOATBEPIKIACHUS KBAHTOBOH MEXaHHKH;
ONHMCaHUE COCTOSIHUS MUKPOYACTHUIIBI C
MTOMOIIIBEO BOJTHOBOU (PYHKITWY;
ypaBuenue lllpenunarepa; kBanToBaHME
aTOMOB, MAaTHUTHBIC CBONCTBA aTOMOB.
YmMmeert:
OOBSICHUTH OCHOBHBIC HAaOIIOAacMBIC
MIPUPOJTHBIC U TCXHOTCHHBIC SIBIICHUS U
a¢dexThl ¢ mo3unui GyHIaMEHTaTbHBIX
(hU3MYECKUX B3aMMOJICHCTBUN;
yKa3aTh, KaKie 3aKOHBI OMACHIBAIOT
JTAHHOE SIBJICHHE WIH YPQEKT;
HCTOJIKOBBIBATH CMBICH (PU3HUYECKUX
BCJIMYHWH M TTOHATHIA;
3alMChIBATh ypaBHEHUS IS (PU3MUECKUX
BennuuH B cucteme CU;
Baaneer:
HABBIKAMH [TPUMEHEHUSI OCHOBHBIX
METOJIOB (PH3UKO-MATEMATHIECKOTO
aHaJIM3a JUIs PELICHMs 3a/1a4 KBAaHTOBOM
MEXaHUKH U KBAHTOBOH OINTHKH.

[IpaBuibHbIE
OTBETHI HA
BOIPOCHI Ne91-
124 x 3auety u Ne
120-147 x
9K3aMEHY

OIIK-1,
I1K-20

OcBoeHue
paznenoB Ne 6

3naer: CocTaB M XapaKTEpUCTHKHU
aTOMHOTO SIJIpa, SHEPTHIO CBSI3H,
CHUCTEMAaTHKY 3JIEMEHTAPHBIX YaCTHUII;

3aKOHBI COXPaHEHHS U UX POJIb B (hU3HKE
AJIEMEHTAPHBIX YaCTHIl (pr3HUecKre
SIBJICHUSI 1 OCHOBHBIE 3aKOHBI (PH3UKH
aTOMHOTO sIJIpa ¥ SIIEMEHTAPHBIX YacTHLI;
Ymeer:
00BSICHUTH OCHOBHBIE HAa0JII01aeMble
NPUPOAHBIE U TEXHOTEHHBIE SIBICHUS U
3¢ dexThI ¢ no3uuii QyHIaMeHTATEHBIX
(hU3UYECKUX B3aMMO/ICHCTBU;
yKazaTh, KaKre 3aKOHBI ONHCHIBAIOT
JaHHOE siBJIeHUE WK YPPeKT;
MCTOJIKOBBIBATH CMBICI (PU3UUECKUX
BEJIMYUH U TIOHSTHI;
3aMMCBIBATh YpaBHEHUS U1 PU3NUECKUX
BelmmunH B cucreme CU;

[IpaBunbpHBIE
OTBETHI Ha
Bonpockl Nel56-
160 k 3auety u
Nel48-155
9K3aMeHy

OIIK-1,
[1K-20
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ITokazarenu

OLICHKU 5
Kpurepunit
pe3yJbTaToB [Tnanupyemsble pe3ynbTaThl Komnerenuuu
OIICHUBAHUS
OCBOCHHS
JUCIUILTNHBI

Baapeer:
HaBBIKAMU MTPUMEHEHUSI OCHOBHBIX
METOA0B (PH3NKO-MaTEMaTHIECKOTO
aHajgmu3a Uil perieHus

C€CTCCTBCHHOHAYYHBIX 3a1a4.

[Mxana onenuBanus coorserctByeT CTO CIIGI TU(TY):
M0 TUCHUIUIMHE TMPOMEXKYTOUHAsI aTTeCTalus MPOBOAMUTCA B (hopMe 3aduera, pe3ysbTar

OLICHUBAHUA — <«3a4YTCHO», «HEC 3a4TCHO»,

o JUCHUINIMHE IMPOMCKYTOYHAsA aTTeCTallMd IMPOBOAMUTCA B (bOPMe OK3aMC€Ha, IIKaja

OLICHHUBAaHUA — OajIbHas.

3. TunoBble KOHTPOJIbHbIE 32IaHNS IJIS1 TPOBeAeHUsI IPOMEKYTOYHOM aTTeCTaIllUH.

Bonpoch! /151 OLleHKH 3HAHUI, YMEHU U HABBIKOB, CGOPMHPOBAHHBIX Y CTY/AEHTA MO
kovmnerenunu OIIK-1,ITK-20:

10.

11.

12.

Bomnpocsl 111 mpoBeaeHus 3aUeTa

Uro Takoe cuctema otcuera? JlaiiTe onpenenenue nepeMerieHus, myTH, panyc-BeKTopa,
TPaCKTOPHH.

MarepuanbpHasi TOYKa JBMKETCS MPSMOJIMHEHHO COTJIACHO YPaBHEHHIO JBIKCHHS X =
6+2t> (M). OnpeeTHTh YCKOPEHNE TOYKH B MOMEHT BpeMeHH =3 c.

JlaiiTe onpeesieHne MTHOBEHHOW CKOPOCTH, YCKOPEHHUSI, CPETHEN CKOPOCTH.

Kunernueckne ypaBHEHHE ABYX MaT€pUAIBHBIX TOYEK UMEIOT BHUI: ><1=A1‘[+B1t2+C1t3 "
Xp=Apt+Byt?+Cot , e A1=1 m/c; Bi=4 M/CZ; Ci=3 M/CZ; Ay=2 m/c; B;=2 M/CZ; Co=b
M/c?. Onpenenuts MOMEHT BPEMEHH, B KOTOPBII YCKOPEHHUS STUX TOUEK OyyT PaBHBI.

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

Kamens OpocatoT moa yriom K TOpu3oHTY. Paguyc KpHUBHM3HBI TPAaeKTOPUHM B TOYKE
HaMBBICILIEr0 MoJbeMa paauyc kpuBu3Hbl R = 10 M. OmpenenuTte CKOpOCTh B 3TOM
TOYKE.

JlaiiTe onpeneseHne yrioBoi CKOPOCTH U YTIIOBOro yCcKopeHus. Kak cBs3aHbI JIMHEHHBIE
U YIJIOBbIE KHHEMATHUECKUE BETMUNHBI.

JIunHeiHas CKOPOCTh TOUYEK Ha OKPYKHOCTH Bpallarolierocs qucka paBHa 3  wm/C. Touku,
pacrosio’keHHbIe Ha paccTosHUuM 10cMm Onmke K OCH, UMEIOT JUHEWHYIO CKOPOCTh 2
M/C. OnpenienuTe yriioByK CKOPOCTh BPAIIEHUS TUCKA.

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

YroObl ompenenuth KodpduImeHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK TIOJIOXKHIIM Ha JOCKY M CTAJIX MOJHUMATh OJUH KOHEI[ JIOCKH J0 TeX TOp, MoKa
6PYCOK HE HAYal M0 HEl CKOMB3MTB. DTO MPOM3OLLIO NPH Yrie HAKIOHA Tocku 45°.
Omnpenenure ko3dduiueHT TpeHus?

Jlaiite ompeneneHue 3aMKHYTOM cuUcTeMOM MaTepuaibHbIX Touek. Cdopmymnupyiite
3aKOH coxXpaHeHus umiyisca. Chopmynupyiite TeopeMy 00 H3MEHEHUH UMITYJIbCA.

Ha mony cTouT Tenexxka B BUJIE JATUHHOW JTOCKU, CHAOKEHHOM JIerKUMHU Kojecamu. Ha
OJTHOM KOHIIE IOCKH CTOUT 4elioBek. Macca genoBeka 60 ke, Mmacca nocku 20 xe. Maccon
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Kosiec mpeHeOpeub. TpeHue BO BTylKax He3HauuTelbHO. C Kakol CKOPOCThIO Oyaer
JIBUTATBCS TEJICKKA, CCIIM YEJIOBEK MOUICT BAOIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIBHO
nocku) 1 m/c?

13. JlaiiTe ompenelieHHe LIEHTpa Macc CUCTEMbl MaTepHalbHbIX TouyeK. Cdopmynupyite
TEOpeMy O JIB)KEHUU IIeHTpa Macc.

14. Ha mony cTOWT TeneXka B BUJAE JUIMHHOW TOCKH, CHAOKEHHOM JIeTKMMHU Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4YelioBeK. Macca dyemoBeka 60 ke, macca qocku 20 xe. Maccoit
Koiec mpeHeOpeub. TpeHue BO BTyJIKax He3HauuTenbHO. Ha Kakoe paccrosiHue
MepPEIBUHETCS TEJIEKKA, €CIIA YEIOBEK NEPEIeT Ha IPYro KOHEeI] T0CKH?

15. [[aﬁTe OIMpEACIICHUE MOMCHTA HMMITYyJIbCa U MOMCHTA CHJIbI OTHOCHUTCIIBHO TOYKH U
OTHOCHUTCIIBHO OCH.

16. Tonkuii crepxkenb qmuHOM 50 cm 1 maccoit 400 2 BpamiaeTcst ¢ yriioBBIM yCKOpeHHeM 3
-2 o
¢ ° BOKpPYT' OCH, NMPOXOJIAIICH Uyepe3 CEpeIuHy CTEP>KHS MEPIEHIUKYISIPHO K €ro JIJIMHE.
OrnpenenuTts Bpalaromui MOMEHT.

17. Yto Takoe MOMEHT MHEPLIUU MaTepHalibHOM Touku? Kak BeIpakaeTcss MOMEHT UMITYJIbCa
TBEPOrO Tella Yepe3 MOMEHT HUHEPIHH?

18. Jlnimna ToHkoro npsimoro crepxus 60 cu, a macca 100 . OnpenenuTs MOMEHT WHEPIHH
CTEp)KHSI OTHOCHTEJIBHO OCH, NMEPHEHIUKYISPHOM K €ro JJIMHE W MPOXOJIIeH uepe3
TOYKY CTEPXKHs, yAaJeHHYI0 Ha 20 cm OT OZHOTO U3 €r0 KOHIIOB.

19. 3anummTe OCHOBHOE YpaBHCHUEC NUHAMUKHU BPAIIATCIIbHOTO ABUXKXCHUA TBEPAOTO TCIlA.
Hanumure YpaBHCHHEC MOMCHTOB.

20. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUKAIM TOPMO3HYIO KoyoAky ¢ cuioi 40 H wu uepe3 10 ¢ Ban
octanoBuiIcs. OnpenenuTsb Ko3(pPUIUEeHT TpeHus.

21. ChopmynupyiTe 3aKOH COXpaHEHUS MOMEHTa UMITYJIbCA.

22.IInatrdopma B BUjAE TUCKaA paguycoM 1 m BpaliaeTcs MO MHepLuu, aenas 606/mun. Ha
Kparo 1miaTdopMbl CTOUT YeNIOBEK, Macca Kotoporo paBHa 80 ke. Ckoibko 000pOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €cClid 4elloBeK Mnepeiaer B ee 1eHTp? MoMeHT
uHepiyH athopMsl paser 120 x2:u’. MOMEHT HHEPIMH 4elOBEKa PACCUNTHIBATD KaK
JUIS MaTepHaIbHON TOUKH.

23. Jlaiite omnpenencHue paboThl CHIIBL. UTO Takoe CKaIspHOE MPOU3BEICHUE 2-X BEKTOPOB?
Ut0 Takoe MOITHOCTH?

24. Haiitn paboTy moabema rpys3a IO HaKJIOHHOW IUIOCKOCTH, eciu Macca rpysa 100xe,
JUTMHA HAKJIOHHOM mockocTy 2 v, yron Hakitona 30°, kooduuuent Tpenus 0.1 u rpys
JBIKETCS ¢ yeKoperneM 1 w/c?,

25. Kakue cwitbl Ha3bIBalOTCSl KOHCEPBATHBHBIMU? UTO Takoe MOoTeHIMabHas sHeprus? J{is
KAaKUX MOJIEH MOKHO BBECTH 3TO NOHATHE?

26. Kamens 6pomen seepx noa yraom 60° k mosepxnoctu 3emmu. Kuneruueckas SHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /w. Onpenenutb KUHETHYECKYIO U
MOTCHLUHAIBHYK0 JHEPrMM KaMHS B  HAMWBBICHIEM TOYKE €ro  TPACKTOPHHU.
ConpoTuBJIeHHEM BO3/lyXa IPEHEOPEYb.

27.Yto Takoe kuHernueckas oHeprus? Cdopmynupyiite TeopeMy 00 HU3MEHEHUH
KMHETU4YeCKON sHepruu. [IpH Kakux yCIOBHUSAX COXpaHSAETCS IMOJHAsA MeXaHW4decKas
SHEpPrus CUCTEMBI?

28. XokkeliHas maiida CKOJIb3UT 5 M, ecli MpHU Opocke eif cooOLIatoT HauyalbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYIO0 CKOPOCTh 4 M/c?
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29. ChopmynupyiiTe mpuHIUO  OTHOCHTENbHOCTH [ amunes-DiHmTeliHa.  3anmummmTe
(dbopMyITy, BEIPAKAIONYI0 OTHOCHTEIFHOCTh BPEMEHHBIX HHTEPBAJIOB.

30. B mabopatopHoii cucTtemMe oOTcueTa Mu-Me30H C MOMEHTa POKACHHUS 0 MOMEHTA pacraja
nposieten paccrosaue 75 M. Ckopocth mnu-me3oHa paBHa 0,995 c. Onpenenuthb
cOOCTBEHHOE BpeMS J)KU3HH MH-ME30Ha.

31. ChopmynupyiiTe NOpUHIMI  OTHOCUTENbHOCTH [ anunes-DiHmTeliHA.  3anmuiiuTe
dbopMyITy, BEIPAKAIONTYI0 OTHOCHTEIHHOCTh IPOCTPAHCTBEHHBIX HHTEPBAJIOB.

32. [Ipenrnonoxum, 4T0 Mbl MOKEM H3MEPHUTH JIMHY CTepxHS ¢ ToyHOCThio 0,1mkM. [Ipu
KaKOW OTHOCHTEIHLHOW CKOPOCTH JABYX MHEPIHAIBHBIX CHUCTEM OTCYETa MOXHO OBLIO OBI
OOHapyX UTh PEIATUBUCTCKOE COKpAallleHWe JUIMHBI CTEpXKHsS, COOCTBEHHAas JIJIMHA
KOTOpOro paBHa 1 m?

33. 3anumute GopMyny ISt SHEPTUU YACTHULIBI B PEISITUBHCTCKON MEXaHUKE.
34. Ilonnas sueprus Tena Bozpocia Ha 1 J[x. Ha ckonbko mpu 3TOM U3MEHUTCS Macca Tea’?
DJIeKTPOMarHeTu3m

35. JlaiiTe ompeneneHrne HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIsl. 3amumuTe (GOpMyssl s
HANPsDKEHHOCTH IOJIE TOYEUHOTO 3apsijia.

36. /IBa oAMHAKOBBIX TOYEUHBIX 3apsaa mo -2 MkKi Haxonstes B Toukax (0; O) u (2; 0)
npsIMOYroJbHON cucteMbl Koopauuat (X; Y), rae X, Y 3amaHbl B MeTpax.
OnpenenuTs NPOEKIHMIO Ha OCh 0X BEKTOPa HANIPSYKEHHOCTH 1MoJist B Touke (1; 1).

37. laiite ompenenenue cuinoBoil auHUUA. ChOpMYyIHpyHTE NPUHIMIT CYNEPIO3UIHUU IS
IIEKTPUYECKOTO TOJISL.

38. Kakoii myTh 1O CHJIOBOH JIMHUU O TIOJHON OCTaHOBKH MPOXOJHUT O-4acTHIIA B
OJHOPOJTHOM TOPMO3SIIEM ToJie ¢ HanpspkeHHOCThI0 2000 kB/M, ecnim HavanbHas
- 10-27 1A -1
ckopocTh ee 20000 km/c? Macca 4yacTHIIbI 6,4 10 KT, 3apsa 3,2 10 K.

39. JlaiiTe ompezaeneHHe MOTOKAa BEKTOpa udepe3 MoBepXHOCTb. Chopmynupyiite Teopemy
I'aycca g Bexropa E.

40. beckoHeYHasl TUIOCKOCTh HECET 3apsijl, PABHOMEPHO PaCIpeICICHHBIN C TTIOBEPXHOCTHOU
miotHocThio 1 MxKi/m?. Ha HEKOTOPOM PAaCCTOSIHUM OT IUIOCKOCTU MapajuleNIbHO €l
pacrionioxkeH Kpyr paaumycoM 10 cM. BBIYHCINTH TOTOK BEKTOpa HAIPSIKEHHOCTH
AIIEKTPUYECKOTO IOJISI YEPE3 ATOT KPYT.

41. 3anuimuTe BhIpaXKEHUE NIl pabOThI MO MEpPEMEIICHUIO 3apsjia B I0Jie Yyepe3 Pa3sHOCTb
noreHnuanos. Chopmynupyiire TeopeMy o HupKyasanuu. CleacTBHEM Kakoro CBOMCTBA
JIEKTPOCTATUYECKOTO MOJIA ABJISIETCS 3Ta Teopema?

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

43. [laiiTe omnpejieneHUe MOTEHIIMANA dJIEKTpUIecKoro mojs. Jlaiite onpeencHue rpaaiueHTa
BEKTOpa. 3amumute GopMyIy, BHIPAKAIONIYIO HAMPSHKEHHOCTh AJIEKTPUUYECKOTO IO
yepe3 norteHuuan. Kak ompenenuth pa3HOCTh MOTEHLHUANOB, €CIM M3BECTHO IIOJIE
HaIPSKEHHOCTH?

44. Omnpenenute pa3HOCTh MOTeHHManoB Mexay toukamu (-1, 0,0) u (1,0,0), ecnm
HaINpPsLKEHHOCTH JeKTpudeckoro noms E=2i+4j+3Kk.

45. Yto Ha3BIBAIOT QJICKTPUYCCKHUM JUIIOJIbHBIM MOMCHTOM, CBA3aHHBIM 3apdAa0M, BEKTOPOM
noJrsipu3anu, BEKTOPOM JJICKTPUUCCKOT'O CMCH_[CHI/IH?

46. BerYucnuTh dNEKTPUYECKUi MOMEHT qunods, eciu ero 3apsan 10 aKo, miedo 0,5¢cm
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Jlaiite ompeneneHue BeKTOpa IUIOTHOCTH Toka. Kak ¢opmynupyercs 3akoH Oma B
muddepennmanbaor  popme? Kakx dopmynupyercs 3akon  [xoyns — Jlenma B
nuddepennmranbaon hopme?

OnpenenuTh IUIOTHOCTh TOKA B JKEJIIE3HOM IMPOBOJHHMKE IauHON 10M, ecinu mpoBox
HaxXOJUTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.

Haiite ompenenenne DJIC. Kak ¢dopmynupyercs o0000meHHbii 3akoH Oma B
uHTerpanbHoil popme? Kak dpopmymnupyercs 3akon Jxoyins — Jlenna?

Tok B nenu 6arapeun, 9JIC koropoii 30 B, paBen 3 A. Hanpspokenne Ha 3akuMax OaTapen
18 B. Haiiqute conmpoTHBIIEHHE BHEIIHEH YacTH LEMU U BHYTPEHHEE COIMPOTHBICHUE
Oarapeu.

Hanumure Bolpakenue g cuibl Amnepa. Kakyro cuny HaspiBatoT cuiioil Jlopenua?
Hanumure hopmyny amns Heé.

3apspKeHHAs YacTHUIIA ABMIKETCS B MATHUTHOM I10JI€ IO OKPYKHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctH R = 4 cu. Haiitu
3aps] YacTHIBL, eclii ee KuHerndeckast sHeprus W= 12 xaB.

Yrto Takoe MarHUTHBIM MOMEHT BHUTKa ¢ ToKoMm? Hamwmmmre BBIPpAXXCHHUC JI1 MOMCHTA
CHIJIBI, HeﬁCTBYIOHleﬁ Ha BUTOK C TOKOM B MarHuTHOM IIOJIC.

Kakoii Bpamaronmii MOMEHT JeHCTByeT Ha pamMKy ¢ TokoM cwiod | = 2 A4 npu
NOMEIICHUU €€ B OJJHOPOJHOE MarHUTHOEe moie ¢ muaykuueit B = 0,2 T, ecnu pamka
conepxkut N = 30 ButkoB miomanso S = 10 ¢u?, a mWI0CKOCT pamMki oGpasyer yroin 3 =
60° ¢ nuHusAMH 1oJiA?

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

beckoHeyHO AJIMHHBIN [TPOBOJ 00pa3yeT KpyroBOl BUTOK, KacaTelbHbIN K npoBoay. [lo
npoBoxy uaer Tok cuiaod | = 5 4. Hailtu paguyc BUTKa, €CIM HaMpPsHKEHHOCTb
MarHUTHOTO 1oJis B 1ieHNpe Butka H = 41 A/m.

Chopmynupyiite TeopeMy O HUUPKYIALUUA Uil CTAllHOHAPHOTO MArHUTHOTO TONS B
BaKyyMe.

BBIMHCIUTE MUPKYISIMIO BEKTOpAa WHAYKIIMK BIOJIh KOHTYpPA, OXBATBHIBAIOIIETO TOKHU
11=5 A, I,)=7,5 A, Texkyue B OJHOM HampaBieHuUd, U TOK I3=10 A, Texymwuii B
MPOTUBOIOJIOKHOM HaIPaBJICHUH.

Hamumire 3aKkoH  2JIEKTPOMAarHMTHOM  MHAYKIIMM B WHTErpalibHOM  (opme.
Chopmynupyiite npasuio Jlenna.

KBanparHelii KOHTYp, celdaHHbIA U3 mnpoBojaa mmuHoi | = 0,4 M, mOMemeH momnepex
CUJIOBBIX JIMHUM B OJJHOPOJHOE MarHuTHoE rnosie. MHAYKIMs MarHuTHOTO IOJIS MEHAETCS
co BpeMeHeM 110 3akony B = (2 + 0,4 %) mTx. Onpenennts B MOMEHT BpeMeHH t = 2 ¢
MarHMTHBII TOTOK, IPOHU3bIBAOIMN KOHTYp, M OJIC HHAyKIMM, HaBEIACHHYIO B
KOHTYDE.

3anummre 3aKOH IEKTPOMarHuTHON MHAYKIUHU B popMynupoBke Makcperia.

WHayKIus MarHuTHOTO TIOJIST MEXKTy TTOJIFOCaMU JIBYXTIOIOCHOTO TeHeparopa B= 0,8 Tx.
Potop umeer N = 100 ButkoB mimomaaso S = 400 M. Onpenenurts 4acTOTy BpaICHUS
AKOps, €clIu MakcuManbHoe 3HaueHue JJIC uHayKiuu Ei max = 200 B?

Uro Takoe TOK cMelieHHs? 3anuIInTe 3aKOH MOJIHOTO TOKA (TEOPEMY O LUPKYIISIINH) JUIs
MarHMTHOTO TOJIS B BEIIECTBE C YYETOM TOKa CMEIEHUS (JIJ1s1 HECTallMOHAPHBIX MOJIei).

Ompenenure TIJIOTHOCTh TOKA CMEIICHHS, €CJIIM HWHAYKIHUS DJICKTPHUYECKOTO TIOJIS
2
Bo3pactaeT pasHoMepHO oT 0 10 10 HKn/M” 3a 1 munHyTY.
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65. Kakoe sBneHMe Ha3bpIBalOT caMOMHAYKUUEH? UYUTo Ha3bpIBalOT HHIYKTHUBHOCTHIO
IIPOBOJHMKA?

66. Onpenenure CKOPOCTh U3MEHEHHSI TOKA B KaTyIIKe ¢ MHAYKTUBHOCThIO 100MI'H, eciu B
Heit BozHukia J/{C camounaykuu 80 B.

67. Chopmynupyiite ocHoBHble moiokeHus MKT. KakoBbl OCHOBHBIE MNPEANIONIOKCHUS
Mozenn wuaeaidbHoro raza? Yro Takoe monp BemectBa? Yemy paBHo R/K (R —
YHUBEpCallbHas Ta30Bast NOCTOsiHHAsA, K — mocTosiHHas boipimana)?

68. 3 OammoHa co CKaTbIM Tra30oM oOCTalach B OajUIOHE, €CIIM IEPBOHAYAIBHO IIPU
temneparype 270C maHoMeTp mokasbiBail AasieHue 60 atM, a yepe3 HEKOTOpOEe BpeMs
npu Temrneparype 120C naBnenue 6bu10 19 atm?

69. 3amumuTe (HOpMyNTy BBIPAKAMOIIYIO 3aBUCUMOCTH  CPEIHEW CKOPOCTH JBWKCHUS
MOJIEKYJIBI OT TemriepaTypbl? Hamummre ocHoBHoe ypaBHenme MKT. Kak 3aBucur
cpeHee 3HAaUeHHEe YHEPTHH MOJIEKYJ OT TeMIrepaTypsl (ipusenute popmyiy)?

70. CpenHexkBapaTuYHas CKOPOCTh MOJIEKYJIbl HEKOTOpOro rasa pasHa 851 wm/c./laBneHue
ra3a pasHo 7,4-103 Ila. HaliTu miioTHOCTB Tra3a pu 3TUX YCIOBUSX.

71.Yto Ha3BIBAIOT YMUCIOM CTEMeHell cBOOOABI MEXaHMYECKO#l cucteMbl? B uem coctouT
rurnoresa (3akoH) O paBHOpACIpeAeIeHUN SHEPTUN IO CTENEHSIM CBOOOIbI?

72. HexoTtopoe konuuecTBO azoTa Haxonutcs npu temmeparype 300 K u nasnenun 105 Ila.
Kunernyeckast sHeprusi MoCTYyNaTeNbHOIO JIBUKEHUS MoOJieKyd paBHa 6,3 Jx. Haittu
YHCJIO MOJIEKYJI T'a3a, €ro Maccy u o0beMm.

73. Ilepeuncnure N3BECTHBIE BaM sIBIICHUS NiepeHoca. Hamumurte ypaBHeHue auddysuu.
Hanumure dopmyny asnst cuitel Ba3koro TpeHus.  Hamummre ypaBHEHUE
TEIIONPOBOAHOCTH.

74. Cpennsisi imuHa CBOOOIHOTO MpoOera aTOMOB Telus IPH HOPMAJIBHBIX YCIOBUSAX 1,8-10°
cm. Onpenenuts Ko3hdunueHt auddy3un renus.

75. Kak cBsi3aHa paboTta B TepMOAMHAMUKE € MpHUpanieHneM oobema? UTto Takoe BHYTpEHHSs
sHeprus? B uyem cocrour 1 Hauano TtepmoguHamuku? YTO Takoe TEMIOEMKOCTH?
Hanummre ¢popmyny Maiiepa.

76. Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS, et 1 2 a3ota, B3sitoro mpu temmneparype 0°C
MO TaBJICHUEM 10° ITa M30TEPMUYECKH CKAaTh JO TABICHUS 10%M1a?

77.Yto Takoe oOparumbiii mpouecc? Uro Takoe agmabartumyeckuil mnpouecc? Hamwummre
ypaBHeHue aaunabdartsl (ITyaccona).

78. Bosayx, 3aHnMaBimmii 06beM 10 i1 npu nasienun 10° [Ta, Gbin aqmabaTHIECKn CKaT 10
o0bema 1 2. [Tox kakuM AaBIeHUEM HaXOJIUTCS BO3AYX MOCTe CxKATUSA?

79. Chopmynupyiite Il Hayano TepMoIMHAMUKH.

80.T'a3, coBepmaromuii 1ukn KapHo, 2/3 TemioTsl, MOIXy4eHHOW OT HarpeBaress, OTIaeT
oxnanuremo. Temneparypa oxnaaurens 0°C. OnpenenuTs TeMIepaTypy HarpeBaTes.

81. Uro rakoe muki Kaprao? Uro wmazeBaror KIIJ[ TtemmoBoro nBurarens? Kak
BeIpakaercs KII/] nukina KapHo dyepes Temneparypsl HarpeBaTellst U XOJIOUIbHUKA?

82. B pe3ynbTaTe KpyroBoro mpoiiecca ra3 copepui padboty 1 [ow v nepenan oxJiaauTerto
4,2 Jl>c ternnotsl. OnpeaenuTb TEPMUYECKUH K. T1. J1. IIUKJIA.

83. Jlaiite TepmMoauHaMHUUecKoe OIpeJesieHHe HSHTPONUU. B kakoMm mporecce 3HTPONHS
ocraercs nocrosgHHoi? IToctpoiite nukn KapHo B koopaunarax S-T.

84. B pe3ynbrare M30XOPUYECKOTO HArPEBaHHS OJHOTO TpamMma BOJOpPOJA JaBIICHUE Ta3a
YBEJTUYIIIOCH B J1Ba pa3a. OnpeaenuTh n3MEHEHNUE YHTPOIIUH Ta3a.
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85. Kak, 3Has QpyHKIMIO pactpeenaeHus: Moseky o ckopoctsm f(V), onpenenuts Hanbomnee
BEPOSITHOE 3HAYCHUE CKOPOCTH MOJICKYIIbI?

86. Kakas jmomns MoJieKyI KHCIopoa 00J1a1aeT CKOPOCTAMHU, JISKAIMMU B HHTepBaje oT 910
10 911 m/cex, ecnu Temrieparypa raza 400°K?

87. Kak, 3Has GyHKIHIO pacmpenesieHruss MOJICKYJ 1Mo CKOpocTsaM f(v),omnpenenuTs cpeaHee
apu(MeTHUECKOE 3HAYCHUE CKOPOCTH MOJICKYJI?

88. Kakast moinst oOIiero 4mciia MOJIEKYJ Ta3a 00JIaJaeT CKOPOCTSAMH, OTIHYAIONTUMUCS OT
HanboJiee BEpOATHON CKOPOCTH HE Oosbie yem Ha 1%?

89. Kak, 3Has (QyHKIUIO pacmpeleleHuss MOJEKYI Mo CKOpocTsaM f(Vv) ompenenurts cpenanee
KBaJPaTUYHOE 3HAYCHHUE CKOPOCTH MOJICKYJT?

90. Ha xako#i BbICOTE HaJl MOBEPXHOCTHIO 3eMiId aTMOc(epHOE NaBICHHE BJIBOC MEHBIIIE,
yeM Ha nmoBepxHocTu? TeMreparypy Bo3iyxa CUMTaTh HeM3MeHHOU u paBHou 0°C.

BosinoBasi ontukal’apmMoHnyeckne Kosnedanus.
91. Hamumure ypaBHEHHE IUIOCKOM MOHOXPOMAaTHYEeCKOM BOJHBI. YTO Takoe BOJIHOBOM
BekTOp? Hanummre BOIHOBOE ypaBHEHHE.

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

93. Hannmure nuddepeHnuansHoe ypaBHEHHE KojeOaTenbHOrO0 KOHTypa (ypaBHEHHE
OCITMJLIATOPA).

94. Touka KonebneTcs TapMOHHYECKH. AMIUTUTYAAa KojebaHui A=5 cM, IUKIAYEeCKas
yactora @=2 c-1, HauanbHas (aza ¢=0. OnpenenuTh yCKOPEHUE TOYKH B MOMEHT, KOT/Aa
ee CKOpoCTb V=8 cM/C.

95. Hanmummure nud¢depeHuanbHoe ypaBHEHNE 3aTyXaouX KoleOaHui.
96. HaiiTn cmelieHre OT TMOJOXEHHUS PABHOBECUS TOYKH, OTCTOALIEH OT HCTOYHHKA

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

97.Yro Ha3biBaeTcsd BekTopoM YMmoBa — [loiinTunHra? Kakoil ¢usuyeckuii cMbICI 3TOro
BeKTOpa?

98. Ot ucToyHMKa KoieOaHUd PacIIpOCTPAHSIOTCS BOJIHBI BIOJIb IPSIMOM JTUHUHA. AMIUTUTY/AA
kosebannit 10 cm. Kak Benmuko cMmelleHue TOYKHM, yJaJIeHHOW OT HMCTOYHMKa Ha 3/4
JUIMHBI BOJIHBI, B MOMEHT, KOIJla OT Hayajla KoyieOaHMil MCTOYHMKA IPOILUIO BpeMms,
paBHoe 0.9 nepuona konedaHu?

99. Hanumure ypaBHeHHE cheprueckoi BOIHBL. UTO Takoe aMIUIMTY1a, YacToTa, ¢aza? Kak
CBs3aHbI M (IMKJIMYEecKas yacTora) u K (BOITHOBOE YnCI0)?

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

KojeOaHui Ha pacCTOSHUU 6’21/12, it MomeHTta t=T/6. Ammauryna kosneOaHHs
A=0.05 m.

101. Hamummre ypaBHEHHME IINIOCKOM MOHOXpOMaru4yeckod BoOJIHBI? YTo Takoe
aMIUTUTY/A, 4acToTa, (paza? UTo Takoe NpooabHas U 4TO Takoe rnornepeyHas BoiHa? Kak
CBSI3aHBI A (II7TMHA BOJIHBI), V (dacTtoTa) u v ((ha3oBasi CKOPOCTh)?

102. Bonra pacnpoctpanseTcs mo mnpsMod co ckopocteio 20 m/c. JIBe TOYKHW,
HAXOMAIIMECs Ha 3TOM MpsMON Ha paccTosiHUAX 12 m ¥ 15 m OT UCTOYHMKA BOJIH,

KoneGmioTest ¢ pasHocteio haz Ap =@, — ¢, =0,757 . Onpenenurs amuHy BONHBI U
nepuoJ KoneOaHuii.
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103. KakoBa mnpupona »snekrpoMarHuTHOW BoiHBI? Kakolf BEKTOp HAa3bIBAIOT
cBeToBbIM? Kak BemmunHa 3TOro BEKTOpa CBsI3aHa C MHTEHCUBHOCTBIO CBETa?

104. [Inockast »meKTpoMarHuTHas BOJIHA PACIpPOCTPAHAETCS B Bakyyme. AMILIUTY/IA
HAINpPSDKEHHOCTH 3JIEKTPUYECKOro mojst BoyiHbl Eyn = 50 mB/um. Haiith ammiutymy
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

105. Chopmynupyiite 3akoH TpenomiieHUs cBeTa. Kak 3aBHCUT CKOPOCTh CBETa B
cpezie OT MoKa3aTess MPEeIOMIICHHS?

106. B omHOopoaHO# n30TpomHON cpene ¢ € = 3 U u =1 pacnpocTpaHAeTcsl MIOCKast
AJIEKTPOMATrHUTHAS BOJHA. AMIUIUTY/Ia HAMIPSIKEHHOCTH 3JIEKTPUUECKOTO MOJIsl BOJIHBI £,
= 10 B/m. HaiiTi aMIumuTyy HampsyKeHHOCTH MArHHUTHOTO MOJst U (ha30BYHO CKOPOCTh
BOJIHBI.

107. 3anummMTe ypaBHEHHE BBIHYXJIEHHOTO KojeOaHus. Kakoe siBieHHE Ha3bIBaIOT
pe3zonancom? Hapucyiite pe30HaHCHYIO KPUBYIO.

108. KonebarenbHbIii  KOHTYp  paJAMONPUEMHHMKA  COCTOUT W3  KaTYIIKH
UHAYKTUBHOCTBIO L = 1 M/ 'n M mepeMeHHOro KOHJIEHCAaTopa, EMKOCTh KOTOPOIO MOXKET
U3MEHATbCA B mpenenax or 9,7 no 92 nd. B xakoMm auana3oHe JJUH BOJH MOXKET
OPUHUMATh PATUOCTAHLIUU 3TOT IPUEMHHK?

109. Kakoe sBnenme HaspiBaloT uHTepdepeHnueir? Kakue BOJIHBI Ha3bIBAIOT
KorepeHTHbIMU? Kakum 006pa3oM MosyyaroT KOI'€pEHTHbIE CBETOBbBIE BOJIHBI, HCIOIb3Ys
HeJla3epHbIe HCTOYHUKH?

110. Ha MpulbHYIO MJIEHKY C IOKa3aTeseM IpenomieHus n = 1.3, Haxopsuyrocs B
BO3/yX€, IajlaeT HOPMAJbHO Iy4yoK Jyded Oenmoro ceera. Ilpum kakoil HammeHbLIeH
ToMIIHUHE Opin TUIGHKH OTPaKEHHBIM CBET ¢ UIMHOW BojHBI A = 0,55 mrxm okaxkercs
MaKCHUMAaJIbHO YCUJIEHHBIM B pe3yJibTaTe UHTephepeHIn?

111. Yro Takoe onTuyecKkas pasHoOCTh xoaa? UeMy paBHa onTHYecKas pa3HOCTb X0J1a B
MUHUMYME U MakcuMyMme uHteppepenuun? Uemy paBHa pa3HOCTh (pa3 KOTE€PEHTHBIX
BOJIH B MUHUMYM€ U MaKCUMyMe UHTeppEepeHLInn?

112. Ha ToHKkuii CTEKJIIHHBIN KIWH, MOKa3aTelb MpeloMiieHuss kotoporo n = 1,55,
najaeT HOPMaJbHO MOHOXPOMAaTHYECKUH cBeT. JIByrpaHHblii yron 6 Mexay
MOBEPXHOCTAMU KJIMHA paBeH 2'. OmnpenenuTh JUIMHY CBETOBOW BOJHBI A, €ClU
paccrosiHre b MeXTy CMEXHBIMUA HHTEP()EPEHIIMOHHBIMH MaKCUMyMaMH B OTPaKCHHOM
ceere paBHO 0,3 mm.

113. UYro takoe qudpakuusa? Chopmynupyiite npuHuui Irolirenca — @penens.

114. Ha nuadparmy ¢ kpyribiv oTBepcTreM auaMerpoM d = 4 mm nagaeT HOpMajibHO
HapauIeNbHBINA MYYOK JIydell MOHOXPOMAaTHYECKOTo CBeTa ¢ JUIMHON BOJHBI A=0,5mKMm.
Touka HaONIOJIEHHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha paccrosHuu b = 1 m oT Hero.
Ckonbko 30H K @penens ykimaaeiBaeTcs B oTBepcTHH? TeMHOe MM CBeTiee ISITHO
TOJIYYHTCSl B IIEHTPE AU(PAKIIMOHHON KapTUHBI, €CJIM B MECTE HAOIIIOJICHHI TIOMECTUTh
3KkpaH?

115. [IpuBenuTte pucyHOK, NOACHAOMNN nocTpoeHue 30H @penend. Kakoe unciao 30H

®peHens JOHKHO OTKPBIBATH OTBEPCTHE, YTOOBI B IIEHTPE IKpaHa MOIydaaoch TEMHOE
asaTHO?

116. 3anuiuTe yCIoBHS INIaBHBIX MAaKCHMYMOB JAU(PPAaKIHMOHHON pemieTku. YTo Takoe
HOPS/IOK CIieKTpa TupakuuoHHOM pereTkn? Kakue BOTHBI HAa3bIBAIOT pa3pelieHHBIMU?
Yro Takoe pazperiaroniasi CiocoOOHOCTh CIEKTpaIbHOrO npudopa? Yto Takoe AucCIepcus
TUGPaKIMOHHON pereTKu?

117. Ha nudpakunoHHYO perieTky HOpMalbHO IMaJaeT MOHOXPOMAaTHYECKHH CBeT.
Onpenenuth yron ¢ Mudpakiuy U JIMHAK ¢ JUTMHON BONHBI A1 = 0,55 mxm B criekTpe
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YEeTBEPTOr0 MOPSIKA, €CIH Yrol ¢ TUGpPaKUUU Uil JUHUM C JAIUHON BomHBI Ay = 0,6
MKM B CIIEKTPE TPETHETO Mopsiika cocTasiser 30°.

118. B uem cocrour 3akon byrepa? Kakoe siBieHHe Ha3bIBalOT paccesiHueM cBera? B
YeM COCTOUT 3aKOH Panest 11 paccesiHus csera?

119. Kakyro 351eKTpOMarHuTHYI0 BOJIHY Ha3bIBAlOT JIMHEHHO-TIONSApU30BaHHON? OTBET
MOSICHUTE  PUCYHKOM. UYTO  Takoe  DIUIMOTHYECKH  MOJSPU30BAHHBIA  CBET?
Cdopmynupyiite 3akoH Matoca.

120. Yron «a wMexay IUIOCKOCTSAMHU MPOIYCKaHUA MOJISIpU3aTopoB paBeH S50°.
EctecTBeHHBIIl CBeT, MpOXOAs 4Yepe3 Takylo cucremy, ociadmisercs B n = § pas.
[TpeneOperas morepeii cBeTa MPU OTPAKCHHUHU, ONIPEASIUTh KoddduineHT K mormomeHus
CBETa B MOJISIPOUIAX.

121. Kakoii cBeT Ha3bIBalOT YaCTUYHO-NOJIApU30BaHHBIM?  YUTO Takoe CTENeHb
nosspuzanuu? Kak npoucxoauT MOJsipu3alysi CBETa MPHU IPOXOXKIECHUM CBETa yepes
IPaHUILY IBYX JAUIIEKTPUKOB? B uem coctout 3akon bprocrepa?

122. Onpenenutp CTENEHb MOJIAPU3ALMU P YaCTUYHO MOJSIPU30BAHHOTO CBETA, €CIIU
amMIuTUTya |max CBETOBOTO BEKTOpA, COOTBETCTBYIOIIAS MAKCUMAIBHOW MHTEHCHBHOCTH
cBeTa, B n = 3 pas3a Oojblne aMIUTUTYABI |yix, COOTBETCTBYIOIIEH €ro MUHMMAaJIbHOU
MHTCHCHUBHOCTH.

123. B yem cocroutr sBneHuwe aBoitHOro ydenpenomienus? Kak oOBSCHHUTH 3TO
SIBJICHHE UCXO/S M3 ONTHYECCKOW aHHU30TPOIUU KPUCTAIOB?

124. Kakoe sBnenue HaszpiBalOT aucrepcueit? Kakylo BeNIWYMHY HAa3bIBAIOT
nucnieperelt BeniectBa? YTo Takoe HOpMaJIbHAS M YTO aHOMAJIbHAS AUCTIEPCHS?

KBaHTOBBIE CBOIICTBA H3JIy4YeHUS

125. Kaxkoe n3nyuenue Ha3pIBatoT TeMIoBbIM? B uem ero ocobeHHOCTH? Maiite
OIIpEIETICHNUS SHEPTeTHUECKOI CBEeTUMOCTH U JIy4eHUCITyCKaTeIbHON CIIOCOOHOCTH.

126. AGcomoTHO yepHOe Teno uMmeer Temmeparypy 71 = 3 kK. [lpu ocTeiBaHHH Tena
JUIMHA BOJIHBI Am, COOTBETCTBYIOIIAs MAaKCUMAJIBbHOW CIIEKTPAIBbHOW IUIOTHOCTH
OHEPreTUYECKOW CBETUMOCTH (Ii)max, M3MeHWIach Ha ALl = 8 mkm. OnpenenuTsb
temreparypy 72, 10 KOTOPOH TEJIO OXJIaIHIIOCh.

127. Chopmynupyitite 3akon Kupxroda nns temnoBoro wusnydenus. Uto Ttakoe
abcomoTHO yepHoe Teno? Chopmynupyite 3akoH Credana-bonbimana.

128. Kakyto moutHocTs N Ha/10 MOABOAMUTE K 3a4epHEHHOMY METAJUIMYECKOMY IIApUKY
paauycoM R = 2 cm, yToOBl mOJJEpKUBATh €ro Temmeparypy Ha I = 27° C Bbime
TEMITepaTypsl OKPYXKAIOIiel cpeasl, KoTopyio cumtarh pasHoii 20° C. Cumrars, 4TO
TEIUIO TEPAETCS TOJIBKO BCIECICTBUE U3ITYUCHHUS.

129. Hapucyiite pacrpenenenue JTy4eUCIyCKaTeIbHOM CHOCOOHOCTH abCONIOTHO
YEpHOro TeJa MO JJIMHAM BOJIH. Kak OHO M3MEHseTCs ¢ M3MEHEHUEM Temneparypsl? B
yeM coctosuia runoresa [Imaraka? Yto Takoe «ymbTpaduoneroBas katactpoda?

130. MakcumarnbHas CHeKTpalibHas IUIOTHOCTh YHEPTeTHYECKOH CBETUMOCTH (I ir)max
abCOMOTHO YepHoro Tena pasHa 4,16-10™ (Bm/m?)/m. Ha KaKylo JUIMHY BOJHBI Any OHA
PUXOANUTCSA?

131. Kakue sBieHHs NMOATBEPXKIAIOT KOPHYCKYJISIpHYIO Tpupoay cBeta? Uto Takoe
¢doron? Uemy paBHBI ero sHeprus, Macca, umnyisc? MotoH ¢ sueprueit ¢ = 0,25 MsB
paccesuics Ha TIEpBOHAYAIFHO ITOKOMBIIEMCS CBOOOJHOM 3JEKTPOHE. OHEprus
paccesiHHOrO potoHa &' = 0,2 M>B. Onpenenuts yron @ paccesHus poToHa.

132. Kakue 3akonbl hoTOrPdexTa Henb3s1 OObSICHUTH BOJTHOBBIMU MPECTABICHUSIMHU O
ceere n moueMmy? Hammmmre ypaBHeHue OuHmTelHa 11 (porodddexkra Uto Takoe
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KpacHass rpanuna Gotordpdexra? OT yero ona 3aBucur? Kak 3sKcrepuMeEHTaIbHO
ONpeAeNuTh MAaKCHUMaJIbHYI0 CKOpOCTh (oTrosnektpona? Omnpenenuts, O KaKOro
noreHimana U 3apsauTcs yeIUHEHHBIH cepeOpsHBI IIapuK IMpH OOIY4YEeHUH €ro
yIBTPa(HOIETOBBIM CBETOM JJIMHOMN BOJIHBI A = 208 Hm.

133. Urto Ttakoe Kommnron — addexr? Iloyemy mnpu KOMIOTOHOBCKOM PaCCESHHUH
YMEHBIIIACTCS] SHEPTUS PACCESTHHOTO (OTOHA? Y BEIMYMBACTCS MM YMEHBIIIACTCS JITHHA
BOJIHBI CBeTa Tpu paccesHuu B KomnroH-3ddekre? Uemy paBHO H3MEHEHUE [UIHHEI
BOJIHBI? KakoBO MakCHUMallbHOE W3MEHEHHE [UIMHBI BOJIHBI TMPH KOMIITOHOBCKOM
paccestHuH Ha CBOOOIHBIX AJIEKTPOHAX ?

134. B pesynbrare a3 dexra Komnrona doron ¢ sueprueit & = 1,02 M»>B paccesics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yroa € = [/50°. OnpenenuTs SHEPTUIO £ paccessHHOTO (OTOHA
Y KHHETHYECKYIO SHEPruio T 3JIeKTPOHA OTHAYH.

135. B dyem cocrosna rumnore3a jae-bpoina? Kakue ONBITBI MOATBEPKIAIOT ATY
TUnoTe3y?
136. Kunernueckass sneprust snexkrpona pasHa 0,51 M»sB. KakoBa B 3TOM ciyuae

JUTMHA BOJIHBI Ae bpoiins anextpona?

137. 3anuuuTe COOTHONIEHUs HeomnpeaenéHHoctu ['elizenOepra? [louemy mnouHsTHE
TPAeKTOPUHU B KBAHTOBOW MEXaHUKE TEPSET CMbICIH?

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

139. B uem cocrout ¢usmueckuil cMbici BOIHOBOM ¢yHKIMH. Hanumure BpemeHHOE

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

140. CoOcTBeHHAss (DYHKIHS, OMHMCHIBAIONIAS COCTOSHUE YACTHIIBI B MOTCHIHMATHHOM
simuke, umeet BUa: Yn(X)=C sin(rn/l)X. Ycnone3ys yciioBue HOPMUPOBKH, ONPEICITUTh
noctostHHyo C.

141. Hanummure crangapTHele ycnoBus i BOJHOBOM  ¢yHkuuu. Hanumumre
cranoHapHoe ypaBHeHue Ilpénuurepa. Hanumumre yciioBu€ HOPMHUPOBKH IS
BOJIHOBOH (pyHKITUH?

142. Yactuma B OECKOHEUHO TJIIyOOKOM  TMOTEHIMAIBLHOM SIIIUKE HAXOAUTCS B
BO30YKIACHHOM cocTosiHUM N=3. KakoBa BEpOATHOCTh HAXOXKACHUS YACTHIIBI B CpEIHEH
TPETH SIUKA.

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

144. Hanumure ypasuenue IlIpénunrepa mid siekTpoHna ¢ sHeprueil E, nBuxkyuierocs
B TIOJIOKHUTEIBHOM HalpaBiIeHUH ocu X it obnacteit 1 u 27

7h
T(x) -
I
1. > X
145. Hammmmre pemennst ypaBHenus IllpenuHrepa s NOTEHIMAIBHOW CTYIIEHH.

Uro takoe kodpduimeHT oTpaxkeHuss? Kak OH BbIpakaeTcss uepe3 aMIUIUTYIIbI
najaroei 1 OTpaKEHHON BOJIH?
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146. Hanummre ypaBuenue Lpénunrepa s cCBOOOTHOTO AJIEKTPOHA, JIBHXKYILETOCS B
NOJIOKHUTEIBHOM HaIpaBlIeHUMH ocu X co ckopocTbio V. Haligure pemeHue 3TOro
YPaBHEHHS.

147. Kakue kBaHTOBBIE UKCIIa OMPEIENIAIOT COCTOSHUS 3JIEKTPOHA B aTOME Bojiopoaa?
Uto Takoe BBIpOXKACHHBIE cocTOsSHUA? Kak omnpeneauTs CTENeHb BBIPOXKICHUS
COCTOSIHMH 3JIEKTpOHa B arome Bojaopona? B ueM cocrosT mpaBuia otoopa? C kakum
3aKOHOM COXPaHEHUSI OHU CBSI3aHbI?

148. Omnpenenure cTeneHb BHIPOKACHUS YPOBHS SIHEPTHH ¢ N=3 B aTOME BOJOPO/A.

149. B ueM cocTouT TPUHIUII TOXJIECTBEHHOCTU (HEPA3IMUYUMOCTH) YACTHII.
Chopmynupyitte npunuun I[laymu. Kak oOBSCHUTH NEPUOAMYECKYIO IOBTOPSAEMOCTD
cBoiictB aromoB? IlouemMy BO3HHKAalOT «HaApyLIEHUs» B MOPAJIKE 3aCTPOUKH
AIIEKTPOHHBIX 000JI0UYEK?

150. Ucnons3ys npunnun Ilaynu, ykasaTh, Kakoe MaKCUMaIbHOE YHCIIO 3JIEKTPOHOB B
aToMe MOTYT MMETh OJJMHAKOBBIMHU CJCIYIOIINE KBaHTOBbIC ukcaa: 1)n, I, m, mg, 2) n, |,
m.

151. OOwsicaute cxembl L-S w J-J CBS3M T1pH  CIOKEHUH CIUHOBBIX |
OpOUTaIBEHBIX MOMEHTOB.

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

153. UYro Takoe criuH? B ueM mposBiseTcs COMH-OpOUTaNIbHOE B3auMoielicTBre?

154. Kak cBsi3aHbl MOMEHT MMIIyJIbca M MarHMTHbII MoMeHT atoma? OObscHUTE,
[I0OYEMY MarHUTHBI MOMEHT U MOMEHT UMITYJIbCa HEKOJIMHEAPHBI?

155. OIpefeInTh MATHHTHBII MOMEHT aToMa B COCTOSHHMH ~D. OTBET BHIPa3HTb B
maraetoHax bopa.

156. KakoB mopsimok u pamuyc neWcTBus snepHbIX cuii? UYTo Takoe SHEprusi CBI3U
anpa?

157. Ompenenuth Me)EKT MacChl, SHEPTUIO CBSA3U SApa U €ro YACIbHYIO SHEPrHI0
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158. [IpuBenuTe cxemsl anb(a — pacmana, 6eTa — pacnaja u € — 3axpara.

159. Kakue snemeHTapHble YacTUIbl OTHOCATCS K JIENTOHAM, ME30HaM, OaproHaM?

160. Kakue 3ak0HBI COXpaHEHUS BBHITIOMHAIOTCA B (DU3HKE dIIEMEHTAPHBIX YacTUIL?

Bonpocs! 1151 npoBeeHHs IK3aMeHa
Pa3zgen 1. Mexanuka.

1. TIpoctpancTBO W  BpeMms, CHCTEMBI OTCYETa. OCHOBHBIE =~ KMHEMAaTHUYECKUE
XapaKTEPUCTUKH KPHUBOJIIMHEWHOIO JIBHJKEHMS: CKOPOCTh M ycKopeHue. HopmanbHOE M
TaHTE€HINAJIbHOE YCKOPEHUE.

2. KuHeMaTwka BpallaTeIbHOTO JBM)KCHHUS: YIJIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE, WX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.

TloHsATHE COCTOSTHUS MEXAHUYECKOU CUCTEMBI. 3aK0OHBI HbpIOTOHA.
3aKOoH coxpaHeHHs ummnyibca. LleHTp naepuuu.
MOMEHT UMITyJIbCa MATEPUATIBHON TOUKHA U MOMEHT CUJIbI MEXaHUYECKOW CUCTEMBI.

MowmeHT cumbl. 3aK0H COXPAaHCHUA MOMCHTA CHUJIbL MEXaHUYECKON CUCTEMBI.

N o o ko

CI/IHa, pa60Ta U MOTCHIIMAJIbHAs SHCPIrUs. KOHCCpBaTI/IBHBIC N HCKOHCCPBATHUBHBIC CHUJIBI.
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9.

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

PaboTa 1 kuHeTHUECKAas SHEPIHSL.

3aKOH COXpaHEHM MOJTHOM MEXaHUYECKOW SHEPTUU B TOJIE€ MOTEHIIMAIBHBIX CHIL.
CBs3b MEXly CHIJION U OTEHIIMATIBHOM 3HEprHel. ['pagueHT cKansapHoi QyHKIUH.
VYpaBHeHHE BpallleHUsl TBEPAOrO TeJla BOKPYT 3aKPEIJIEHHON OCH. MOMEHT MHEPLMH.
MowmenTt unepuuu. ®opmyina llreitHepa.

[TpuHIMN OTHOCUTEIBbHOCTH ["anunes-OiHIuTEHHA. ITocTynatst TeOpuu
OTHOCHUTEJIBHOCTH.

CoOnITHE. CI/IHXpOHI/IBaHI/Iﬂ gacoB. OTHOCHTEIIBHOCTH OOIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie
BPCMCHH. CoxpameHI/Ie JJINHBI.

[Ipeo6pazoBanus Jlopenua. PensTUBUCTCKUN MHBAPUAHT-UHTEPBAT MEX]Y COOBITHSIMH.
CriokeHue CKOpOCTEH B PEISITUBUCTCKOW MEXaHHUKE. PelsTUBUCTCKHUI MMITYIbC. 3aKOH
COXpaHEHUs uMIlynbca. PenstuBucrckas sHeprus. CBs3b Maccbl U HEPrUU.
Kunernueckas sneprus.

3agaum k pazgeay 1

C BBIIIKK OpOCHIIM KaMEHb B TOPU3OHTAILHOM HarpasiieHnd. Uepes 2 ¢ kaMeHb yrall Ha
3emiit0 Ha paccrosHud 40 M OT OcHOBaHUA BbIIKU. OINpenenuTh HAYaJbHYK U
KOHEYHYIO CKOPOCTb KaMHSI.

Kamens 6poca10T nog yriom K TOpHU3OHTY. Pazu/lyc KpPUBHU3HBI TPACKTOPHUH B TOUYKC
HAWBBICHICTO MOABEMA paInyC KPUBU3HbI R =10m. OHpe,Z[eJ'II/ITe CKOpPOCTb B 9TOH TOUYKE

JIuHeHAs CKOPOCTh TOYEK Ha OKPY)KHOCTH BPAIAIOIIErocs qUcKa paBHa 3 M/C. Toukw,
pacnosoxeHHble Ha paccTosHuu 10cMm Ommke K OCH, UMEIOT JUHEHHYIO CKOPOCTH 2
M/C. OnpenenuTe YyriioByK CKOPOCTh BpAIlleHHsI TUCKA.

YroObl ompenenuth KodGdUIMEeHT TpeHusi K MexIy NepeBSHHBIMH IOBEPXHOCTSIMH,
OpyCOK MOJOXKHIU Ha JOCKY M CTaJlIX MOJHUMATh OJMH KOHEI[ JOCKH JI0 TeX IO0p, MOoKa
OpycOK He Hauajd MO HEH CKOJB3UTh. JTO MPOM3OLUIO MPHU Yrie HAKIOHA JOCKU 45°.
Omnpenenure KO3PGUIUEHT TPEHUS?

Ha mony crout tenexka B BHJE NJIWHHOW OCKU, CHAOKEHHOW JIErKMMH Kosiecamu. Ha
OJHOM KOHIIE IOCKH CTOMT 4elloBeK. Macca demnoBeka 60 xe, macca mocku 20 xe. Maccoit
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HauuTeldbHO. C KaKol CKOpPOCTBIO OyIeT
JIBUTAThCS TENEXKKA, €CIIM YEJNOBEK MONIET BAOIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Inardpopma B Buzae nucka paguycoMm | m BpamaeTcs mo uHepuuu, aenas 6o06/mun. Ha
Kparo Iu1aTopMbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOIbKO 000pOTOB B
MUHYTYy Oyner aenaTth miatrgopma, €ciM 4YelloBeK mepeijer B ee LeHTp? MomeHT
uHepiwmn 1aThopMel paBer 120 k2. MOMEHT MHEpIMH YelIoBeKa PacCUHTHIBATE KaK
JUUIS. MATEPUATBHOM TOYKH.

Kamens 6pomen Beepx noj yriaom 60° x mosepxsocTn 3emmn. Kunernueckas sHeprus
KaMHS B HayaJbHbIW MOMeHT paBHa 20 Joc. Onpeaenutb KUHETHYECKYHO U
MOTECHIMAJIBHYI0  JHEPrUM KaMHA B  HAWBBICHIEH TOYKE €ro  TPACKTOPHH.
ConpoTuBieHreM BO3IyXa MpeHeopeyb.

23. XokkeliHas maiida CKOJIb3UT 5 M, ecli MpU Opocke eif cooO1IaroT HauyalbHYI0 CKOPOCTh

24.

2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYallbHYIO0 CKOPOCTh 4 M/c?

Tonkuit crepxkeHs AuHON 50 cm m Maccoi 400 2 Bpamaercs ¢ yriioBbIM YCKOPEHHEM 3
2 o

¢ ° BOKpPYT OCH, MPOXOJSIIEH Uuepe3 CEpeIMHy CTEP>KHS MEPIEHIUKYISIPHO K €ro JJIMHE.

Ornpenenuts Bpalaomni MOMEHT.
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25. Haiitn paboTy moabema rpy3a IO HAKJIOHHOW IUIOCKOCTH, ecii macca rpys3a 100kr,
JUJTMHA HAKJIOHHOM IMJIOCKOCTH 2 M, YTOJ HaKJIOHA 30°, koa(durment tpenus 0.1 u rpy3
JIBIDKETCS ¢ YCKOpeHueM 1 m/c2.

26. Banr maccoit 100 ke u paguycoM 5 cm Bpamaics, aenas 8 o6/c. K munuHapuyeckon
MIOBEPXHOCTU BaJla MpHXKaJId TOPMO3HYIO KoJoaKy c cuwiod 40 H u uepe3 10 ¢ Ban
ocraHoBuwica. OnpenenuTs Ko3PPHUIUEHT TPEHUsI.

27. Kunetnyeckass »HEprus BpaIAIOLIErocss TBepAoro Tena. JllMHA TOHKOrO MHpPsSMOTo
crepxHs 60 cm, a macca 100 . OnpenenuTb MOMEHT MHEPLUU CTEPHKHS OTHOCUTEIBHO
ocH, NePIEHAUKYIIAPHOHN K €ro JUIMHE U MPOXOAIleH Yepe3 TOUKY CTEPKHS, YIaJIEHHYIO
Ha 20 ¢cm OT OJHOIO U3 €ro KOHIIOB.

28. IIpenronoxxum, 4To Mbl MOKEM HM3MEPUTh JIUHY CTEpxHs ¢ ToyHOCThIO 0,1mkMm. [Tpu
KaKOl OTHOCHUTEJIBHOM CKOPOCTH JBYX MHEPLHUAIbHBIX CUCTEM OTCYETAa MOXKHO ObLIO OBl
OOHapyX HUTbh PEIATUBUCTCKOE COKpAllleHUE JUIMHBI CTEp)KHs, COOCTBEHHas JJIuHA
KOTOporo paBHa 1 m?

29. B maboparopHoii cucTeMe OTCYeTa MU-ME30H C MOMEHTA POXKICHUS 10 MOMEHTA pacraja
nposieren paccrosaue 75 M. Ckopoctb mnu-me3oHa paBHa 0,995 c. Onpenenuthb
coOCTBEHHOE BpeMs KHU3HM IHU-Me30Ha. [lonHas sHeprus tena Bo3pocia Ha 1 Jlx. Kak
IIPU 3TOM U3MEHMTCS Macca Tena?

Pa3nes 2 .JekTpoMarneTusm.

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

31. Dnekrpuueckoe moie. Hanpspk€HHOCTR 3JEKTPUYECKOro MoJisi W noteHnmai. [IpuHiun
CYNEPNO3UIUU TTOJIEH.

32.PaboTta cmi SJEKTPOCTATHUECKOTO TIONII TpH TepeMelieHuu 3apsana. Lupkymnsmms
BEKTOpa HANPsHKEHHOCTH O3JEKTPOCTaTHYECKOTO TOoisi. [loTeHnmanbHBIA XapakTep
BIIEKTPOCTATUYECKOTO MOJIS.

33.TloTok BekTOpa HANMpPsHKEHHOCTH dJIeKTpocTarndeckoro mnons. Teopema [aycca s
AIIEKTPOCTATUIECKOTO TIONIS B BaKyyMe.

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

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

36. DHeprust CUCTEMbl HEMOBIKHBIX 3apsAloB. ODHEpPrus 3apspKEHHOrO NPOBOJHHMKA U
KOHJEHCAaTopa. OHepruss U O0O0bEMHAs IUIOTHOCTb HHEPrHHM AJIEKTPUYECKOrO TMOJS.
OHeprus NoJIIpU30BaHHOTO JUAIIEKTPUKA.

37. Onexkrtpuueckuit Tok. Cmma Toka. [IMOTHOCTH TOKa. VYCIOBHS —CYIIECTBOBAHHS
ITOCTOSIHHOTO TOKA.

38. O600u1EHHBIH 3ak0oH OMa B MHTErpasibHOM (hopMe. PasHOCTH MOTEHIIMAIOB, HATIPSKEHHUE,
OJ1C. 3akon Ixoyns — Jlenna.

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

40.3akon buo — Capapa — Jlamnaca u ero mpuUMeHEHHE K pPacyéTy MarHUTHOTO MOJIsS
IPSIMOJIMHENHOTO IPOBOIHUKA C TOKOM.

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

42. BuxpeBoil xapakTep MarHUTHOTO ITOJIsSI. 3aKOH IOJHOTO TOKa (IHUPKYJSIHS BEKTOpa
MarHUTHOW WHIYKIIHH ).
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43. JleficTBiE MarHuTHOrO TOJs Ha ABwKynmwmiica 3apsa. Cuma Jlopenna. JIBrkeHue
3apsKEHHBIX YaCTHLl B MATHUTHOM I10JIE.

44. MarautHsbIi notok. Teopema ["aycca /uis MarHUTHOTO MOJIS.

45, SlBnenne HJIEKTpOMAarHuTHON WHAYKIMH. 3akoH dapanes (3aKOH AJIEKTPOMArHUTHON
uHAyKuuK). 3akoH JleHma. SlBneHue camMOMHAYKUMM. VHIYKTUBHOCTB. 3aKOH
CaMOMHIyKLIMH.

46. DHeprust CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TNIOTHOCTh SHEPTHH MAarHUTHOTO
OJIA.

47.3aK0oH IOJHOrO TOKa JJIi MarHUTHOIO MOJs B BemiecTBe. HanmpsokEHHOCTh MarHUTHOTO
OJIA.

48. YpaBHeHus MakcBelia JUis 3JIEKTPOMarHuTHOTO 1ouist. Tok cMeneHus.

3agaum k pasaery 2

49. ]IBa 0IMHAKOBBIX TOYCUYHBIX 3apsia mo -2 MkKir Haxomsres B Toukax (0; O) u (2; 0)
NpSAIMOyTroiabHOM cuctembl koopauHaT (X; V), rme X, VY 3amanbl B MeTpax.
OmnpenenuTs NPOSKIUIO Ha OCh 0X BEKTOPa HANIPSKEHHOCTH 1moJist B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TOJHOW OCTAaHOBKH NPOXOJHUT a-9acTHUIA B
OJTHOPOJHOM TOPMO3SIIEeM Moje ¢ HanpsokeHHOCThIo 2000 kB/M, ecinu HavanbpHas
ckopocTh ee 20000 km/c? Macca 4acTHIIbI 6,4 102 Kr, 3apsaa 3,2° 10 19 K.

51. CBsi3p MeXIy HaANPsHKEHHOCTHIO TOJISI M IMOTCHIHAIOM. [ 'padudeckoe n300pakeHUe
JJEKTPUYECKOTO MO C TMOMOUIbI0 CHJIOBBIX JIMHMA W 3KBUIIOTEHIIMATBHBIX
noBepxHocTen. Onpeaennure pa3HOCTh MOTEHIIMAIOB Mexy Toukamu (-1, 0,0) u (1,0,0),
€CITM HANPSDKEHHOCTD dJIeKTprueckoro moisi E=2i+4j+3K.

52. TOHKU{ CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspkeH C JIMHEWHOU
mwnoTHOocThio 100 HK/M. Kakyto paboTy Ha/10o cOBepINTh, YTOOBI IepeHecTu 3apsif 1
HK1 13 nenTpa konbia B 0€CKOHEUHOCTh

53. BBIUUCIUTD 3JCKTPHUSCKAA MOMEHT U0, eciu ero 3apsy 10 aKo, miedo 0,5¢cM.

54. beckoHe4Hasl IUIOCKOCTh HECET 3apsiji, PABHOMEPHO PACHpEeNIeHHbIN C MOBEPXHOCTHOM
mrotHocTeio 1 MxKi/m. Ha HEKOTOPOM DPAaCCTOSIHUM OT IUIOCKOCTH NapajUIeNIbHO €l
pacnonoxeH Kpyr paauycoM 10 cMm. BblYMCINTR NOTOK BEKTOpA HANPSKEHHOCTU
AIIEKTPUYECKOTO T0JI YEPE3 ITOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMoro NpoBOJHUKA PABHOMEPHO PACIpPEENICH 3aps]l ¢ TMHEHHON
mrotHocteio 7 = 107 Ki/cy. BmciuTh MOTEHIMAN, CO3aBacMBblii 9THM 3apsiioM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YJAJICHHOM OT OJMKaWIIero KOHIA
OTpe3Ka Ha PacCTOSTHUE, paBHOE JUIMHE ATOIO OTPE3Ka.

56. OnpenienuTh MJIOTHOCTH TOKAa B JKEJIE3HOM MPOBOJHWKE umHOW 10M, ecnmu mpoBox
HaXOJUTCS Mo HanpsbkeHueM 6 B. ¥V aenbHoe conpoTusienue xene3a 98 HOM M.

57. Tok B uenu 6atapen, 9JIC kotopoit 30 B, paBen 3 A. Hanpsikenue Ha 3axumax O6atapeu
18 B. Haligute conpOoTHBIEHHWE BHEIIHEW YacTW II€NMA M BHYTPEHHEE COMPOTUBIICHHUE
OaTapen.

58. [IpoBoauuk mmmHoi | = 20 cm ¢ maccoit m = 2 2, MOJNBEIICHHBI TOPU30HTAIBLHO HA
TOHKHX IPOBOJIOYKAX, HAXOIUTCS B OJHOPOJHOM MArHHTHOM TIOJIE, CHJIOBBIC JIMHUHU
KOTOpPOTO HAMpaBJIeHbl BEPTUKAIBHO BBepX. [IpH MpOX0XkKAESHUU MO MPOBOJHUKY TOKA
cuwiori | = 0,3 4 oH OTKJIOHWJICS TakK, 4TO MPOBOJIOYKH 0OpazoBamu yron « =17° ¢
BEpTUKAIBI0. HailTh MHAYKIIMIO MarHUTHOTO TIOJIA.

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

Kakoii Bpamaronii MOMEHT JeHCTByeT Ha paMmMKy ¢ TokoM cwioid | = 2 4 npu
MMOMEIICHUHU €€ B OJHOPOJAHOE MarHuTHoe mojie ¢ uHayknued B = 0,2 Ti, ecnm pamka
conepxut N = 30 ButkoB momansio S = 10 ¢u’, a mWI0CKOCTh pamMki 0Gpasyer yron 3 =
60° ¢ TUHUAMH 11OJS?

BeruuciuTh MUPKYJIANAIO BEKTOpa WHIAYKIIMU BIOJb KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, I,=7,5 A, Texkymue B OJHOM HampaBieHuu, U Tok I3=10 A, Tekyuwuii B
MIPOTHUBOIIOJI0KHOM HaIlpaBJICHUHU.

3apspkeHHasi 4aCTHLA JABMXKETCS B MAaTHUTHOM TI0JIE€ TTO OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Nanykuus marautaoro nons B = 0,3 T, panuyc okpyxnoctd R = 4 cu. Haiitu
3aps] YacTHLbl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

3apspKeHHas 4aCTHULA ABUYKETCS B MAarHUTHOM I10JI€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Uapykust marautHoro noiist B = 0,3 77, paauyc okpyxkHoctd R = 4 cu. Haiitu
3aps] YacTHLBl, eclii ee KuHerndeckast sHeprus W= 12 xaB.

Paszneu 3. Kosie6anus 1 BosiHbI. BostTHOBasi onTHka.

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

BekropHoe onucaHue cioxXeHus: KojaebaHuil.

[Tpumeps! KoaeOaTENBHBIX IBMKCHUH pa3TMIHON (PU3NUECKON TPUPOIHI.

DHeprus KoneOaHuit

CBoOoHbIE 3aTyxaromue KojJeOaHus OCIIUIATOpa C MOTEPSIMUA. BRIHYKIIeHHbIE
KoJie0aHusl.

Bonuel. OGpa3zoBanue u pacnpoctpaHeHue BOJH. [IpofofibHbIE W MOTEPEYHBIE BOJIHBI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTb. JlJIMHA BOJHBI MU CKOPOCTb PACIPOCTPaHEHMS
BOJIH.

YpaBHeHUs MJIOCKOM U cepuueckoil Geryumx BosaH. BoinHoBoe uncio.

CBolicTBa 3J€KTPOMarHUTHBIX BOJH. CKOpPOCTh pPacHpOCTPAHEHHUS AJIEKTPOMArHUTHBIX
BOJIH. M3myueHme 371€KTPOMarHUTHBIX BOJIH.

DHeprus AIeKTPOMarHuTHBIX BOJH. OOBbEMHAS IIOTHOCTh SHEPTUH 3JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpOMarHuTHas MpHUPOJAa CBETOBBIX BOJH. [IpuOnmkeHUs TeoMEeTpUYECKOM,
BOJIHOBOW M KBaHTOBOM OITHKH.

WNuTepdepeniiuss cBETOBBIX BOJH. Y CIOBHUS Ul HAOMIOAEHHUS U CHOCOOBI pealn3aluu
(meton Oura, 6unpusma @penenst) OnTuyeckas pasHOCTh X07a. Y CJIOBUS MaKCUMyMOB
U MUHMMYMOB HMHTepdepeHuuu. MHrepdepennns B TOHKUX IuieHkax. llomockl paBHOM
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakJoHa. [Ipumenenue unTepdepeHuuu. Judpaxius
cgerta. [Ipunmmn [oiirenca-Openens. JJudpakuns Openens u Opaynrodepa?

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

[Tonapuzanus cBeToBbIX BOJH. Buasl nmonspuszanuu. Crenenp nonspuzanuu. CrocoOsl
noJlyueHus nosjspusanuu ceera. [lonspusanus npu orpaxkeHuu. 3akoH bprocrepa.
JBoiiHoe myuenpenomiieHue. [lonspuzamus ceeta npu ABONHOM JTy4eNpeIOMICHHT
[Tonapuzannonnsie npusMsl. [lonsiponnsl. 3akoH Maitoca.

Pacmpoctpanenue cBera B BemiecTBe. HopmanbHas W aHOMalbHas JUCHEPCHUS.
DNEKTPOHHAs TEOPUS IUCTIEPCUH.

[Tormomenne cBera B BemiecTBe. 3akoH byrepa-JlamGepra-bepa. OcoGennoctn
MOTJIOUIEHMS B PAa3pEXKEHHBIX I'a3aX U CIUIOIIHBIX Cpelax.

Paccesinne cBera BeniectBoM. PaneeBckoe paccesane. MoseKynsipHOE paccessHHE.
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3apaum k pasaeay 3

Touka coBepiacT rapMOHHUYECKHE KOJeOaHUs, ypAaBHEHHE KOTOPBIX MMEET BHI X = A Sin
ot, e A=5 cm, ®=2 ¢ ".HaiiTi MOMeHT BpeMeHH (GIIDKAHIIMil K Hauamy OTCYeTa), B
KOTOPBIN MOTEHUHAJIbHAS SHEPTUs TOUKHU [1 =10 * JIx, a Bo3pacTaromas cuna F=+5-10"
*H. Onpenenutsd Takke Ga3y KoJleOaHHid B STOT MOMEHT BPEMCHH.

Touka coBepiiaeT 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
[UKITMYECKYIO YacTOTYy U NIepruo/1 KojebaHnui, a3y KojaebaHuil B paccMaTprUBacMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KoeOaHui.

JlBa TapMOHHMYECKMX KOJeOaHUs, HANpaBICHHBIX MO OIHOH NPSAMOH, HMEIOIIIX

OJIMHAKOBbIE AMIUIMTYAbl U TIEPUOMbI, CKIAJbIBAIOTCA B OAHO KoJieOaHME TOM ke
amruntyabl. Haiitu pasHocTs (a3 ckiiagpiBaeMbIX KOIeOaHuM.

Onpenenutb CKOPOCTh PAaCHpOCTPAHEHHUs BOJIH B YHOPYrod cpeiae, eciau pa3sHocTh (a3
KonebaHuii JByX TOYEK Cpebl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacToTa Kojiebanuit 25 [y.

JlaHbl XapaKTEPUCTUKH JIBYX KOJ1eOaTeIbHbBIX IBUKEHUN MatepranbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosiebanussmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJO. 3alUILNTE YpaBHEHUE PE3YIbTUPYIOLIETO KOJIeOaHUsI.
[TocTpoliTe BEKTOPHYIO AUArpaMMy CIOKEHHUS.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruanbHOU ToUuku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTs (a3 mexxay atumu Kosebanusmu /4. HavansHas dasa
OJIHOTO M3 HUX pPaBHA HYJIO. 3alHIINUTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusI.
[TocTpoiiTe BEKTOPHYIO AUAarpaMMy CI0KEHUS.

Haiitu cMmemeHne OT TONOKEHUS PABHOBECUS TOYKH, OTCTOSIIEA OT HCTOYHUKA

KoiebaHuil Ha paccTosHuu (= A /12, nns momenta t=T/6. Ammuuryma kojeGaHus
A=0.05 m.

[Tnockast 37eKTpOMarHuTHAsT BOJIHA PACIIPOCTPAHSICTCS B BAKyyMe. AMILTUTY/Ia
HAINPSDKEHHOCTH AJIEKTPUIECKOT0 T0Is BOJHBI Ery = 50 mB/m. Haiitu ammutyny
HANPSDKEHHOCTH MAarHUTHOTO TOJIS.

.B onHopomHON wn30TpomHON cpene ¢ £ = 3 M u =1 pacnpocTpaHsSeTcs IUIOCKas

AJIEKTPOMarHuTHas BOJHA. AMILIUTY/Ia HANPSKEHHOCTHU 3JIEKTPUYECKOT0 MOJIsl BOJIHBI £,
= 10 B/m. HaiiTu aMIutuTyay HampsHKEHHOCTH MArHHTHOTO MOJISl U (ha30BYHO CKOPOCTb
BOJIHBI

B ompire lOHra Ha nytd oxHOro M3 HHTEpPEpUPYIOIIMX Jydyed Iomelaiach
NEPIEeHIUKYISIPHO 3TOMY JIy4y TOHKAas CTEKJIIHHAs IJIACTHHKA C MTOKa3aTeJeM TOMIICHUS
n = 1,5, BcieacTBUE 4YEro LEHTpalbHAs CBETIAs I0JIOCA CMELAJach B IIOJIOKEHUE,
MepBOHAYAILHO 3aHUMAaEeMOE TISITOM CBETJION MOJI0COH (He cuMTasi eHTpaibHOW). JmuHa
BOJHBI najatorero ceera A = 0,5 mxu. Onpenenuts TonmuHy d MIaCTUHKY.

Ha Toncryro CTEKNIIHHYIO IUTACTUHKY HaHECEH TOHKMMU CIIOM MpO3payHOro BELIECTBA C
nokaszaresneMm npeinomienus n = 1.3. IlmacTmHka ocBemieHa NapajuieIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa € JUIMHOW BONHBI A = 640 mm, majgaromuM Ha MIACTUHKY
HOpMabHO. Kakyld MHUHUMAJIbHYIO TOMIMHY Opin JOJKEH HMMETh CIIOW, YTOOBI
OTpa)XKEHHBIN MMY4OK UMEJ HAUMEHBIIYIO IPKOCThH?

Mupuna wuHTepdepeHIMOHHOM mojockl. Ha MbUIBHYIO IUIEHKY C IOKa3aTeleM
npenomiieHuss n = 1.3, HaxoAsmIyrocs B BO3AyX€, NAJacT HOPMAJIbHO IIyYOK JIydeu
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94.

95.

96.

97.

98.

99.

Oenoro cmera. Ilpu kakoii HaumeHblieil TommMHE Omin TUIGHKA OTPaKEHHBIH CBET C
nmuHOM BosmHBI A = 0,55 mkm okakeTcs MaKCHMMallbHO YCWJICHHBIM B PE3yJbTare
uHTEepepeHn?

Ha nuadparmy ¢ kpyrisiM orBepcTHeM auamerpoM O = 4 mm magaeT HOPMAIbHO
napauIeIbHBIA MYYOK JIydeld MOHOXPOMATHYECKOTO CBeTa C JUIMHON BOJNHBI A=0,5mKm.
Touka HaOMIONECHUS HAXOJUTCS HAa OCH OTBEPCTHS Ha paccTtosHud D = 1 m or Hero.
Ckonbko 30H Kk @Dpenens yknaapiBaeTcs B orBepcTuu? TemMHOe WM CBETJee ISITHO
MOJTYYUTCS B IICHTpe NU(DPaKIMOHHONW KapTHHBI, €CITM B MeCTe HAOIIOEHUI TOMECTHTD
sKpaH?

Ha nudpaknuonnyro pemeTky mnajgaeT HOpMaJIbHO MOHOXPOMATHYCCKUN CBET C JIJTMHOMN
BOJIHBI A = 410 nu. Yron Agp Mexny HanmpaBICHUSIMH HA MAaKCUMYMEI TIEPBOTO U BTOPOTO
nopsiakoB paBeH 2°21'. OmnpenenuTh 4YWCIO 7 IITPUXOB HA EAUHUIY JIJIMHBI
T (HPpaKITMOHHON PEIICTKH.

Ha nudpakunonnyio pemierky, cogepxairyto # = 400 mTpuxos Ha 1 mm, nagaer
HOPMaJIbHO MOHOXPOMATHYECKHUH CBET ¢ JNIMHOK BOHBI A = 0,6 mxm. Halitu obimee
yrcno N nudpakiimOHHBIX MAKCHMYMOB, KOTOpBIE J1aeT 3Ta pemeTka. OnpeaenuTs yroi
¢ nudpakiuy, COOTBETCTBYIONIUH MOCICIHEMY MAKCHMYMY.

Kakoit HanmenbIIeit pa3pemaromnieii cninoit R qomkxa o6manate tudpakrmoHHas
penieTka, 4To0bI ¢ €€ MOMOIIBI0 MOKHO OBLIO Pa3pelInTh JBE CIIEKTPAIbHBIC JIMHIUT
KaJis ¢ [JutnHaMu BOJH A1 = 578 um u A» = 580 num? Kakoe maumensbiiee ynciao N
HITPUXOB JOJKHA UMETh 3Ta PElIeTKa, YTOOBI pa3penieHrne ObII0 BO3MOXKHO B CIIEKTPE
BTOPOTO Mmopsiaka?

Crenenp noaspuzauy P 4acTUYHO NOJISIPU30BaHHOIO cBeTa cocrasiser 0,75.
Ornpenenutb OTHOIICHHE MAKCUMATbHON MHTEHCUBHOCTH |max CBETA, MPOITyCKAEMOTO
aHAJIN3aTOPOM, K MUHUMAITBHOM |pix.

VYron o Mexay miI0CKOCTSIMU POITYCKaHMsI MOJsIpU3aTopoB paBeH 50°. EcTecTBEeHHBII
CBET, MPOXO/Is Yepe3 TaKylo CUcTeMy, ocnabmnsercs B n = § pas. [IpeneOperas norepeit
CBETa MPH OTPAXKEHUH, ONPEACTUTh Ko GHIneHT K morioneHns cBera B mOIpOnIax.

100. VYron bprocrepa g npu naficHUM CBETa U3 BO3yXa Ha KPUCTAJJI KAMEHHOM COJIN

paBeH 57°. OnpenennTs CKOPOCTh CBETA U B ’TOM KPUCTAJLIE.

101. KoaddutimenT nornomenus HEKOTOPOTO BEUIECTBA /I MOHOXPOMATUYECKOTO

CBCTa OHpGI[CJ'ICHHOfI JJIUHBI BOJIHBI & = 0,1 CMil. OHpeI[eJ'II/ITB TOJIINHUHY X BCIICCTBA,
KOTOpasa HeO6XOI[I/IMa JJIA ocnabnenus ceeta B K =2 pasa. HOTepI/I Ha OTpaXCHUC CBCTA
HC YUUTBIBATD.

Pa3nes 4 .TepmoanHaMuKa 1 MOJICKYJIsIpHas pU3NKa

102. N3oxopuueckuii, n306apudeckuii, U30TepMUUECKUN, ainadaTHUeCKUi MPOLECCHI

B HJeaNbHbIX ra3ax. [IpeobpazoBaHue TEMIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss sHeprus uaealbHOro Trasa.

TemmoeMkocTh. TenmoeMKocTh TBEpbIX Tell. 3akoH Jlrononra u I1Tu.

104. OOpatumMble ¥ HeoOpaTUMble Tmporecchl. llepBoe Hauano TepPMOAWHAMHKH.

TenmoeMkocTh. YpaBHeHue Maiiepa.
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105. TepMonnHamMuyeckoe  paBHOBecue M Temmeparypa. HyneBoe — Hauano
TEpPMOJIMHAMHUKH. DOMIMpUYEcKas TeMIepaTypHas mkana. KBasucraTuueckue Mmporeccsl.
YpaBHEHHE COCTOSHUS B TEPMOJMHAMUKE.

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.  CTaTUCTHMUECKUA BeC UM BEPOSTHOCTD
MakpococTosiHus. Pa3oBoe MPOCTPAHCTBO.

109. Pacnipenenenne MakcBemia MOJIGKYNT HeadbHOTO Ta3a. Hambosiee BeposiTHas,

CpeImHsis W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCIEPUMEHTAIbHOE OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacripenenenne bonpiimana u 6apomerpudeckas popmyia.

111. Uuciio CTONKHOBEHUM M JIJTMHA CBOOOJHOTO MpoOera MOJEKys UACaIbHOTO Ta3a.
OMmnupuueckue ypaBHeHus nepeHoca: @Puka, DPypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeaHee YHCIIO CTOJKHOBCHUH

3apaum k pasngeay 4

112. Omun rpamm renust Obn Harper Ha 100°C mpu MOCTOSHHOM JaBJICHUU.
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, 3anuMaBmii 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 BoJ0po/1a ObUIO U3pacX010BaHO?

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 Mosiekyn kuciaopojia 00J1aaeT CKOPOCTAMH, JIEKALUMU B UHTEpPBAJIE
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. AGCONTIOTHO 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 bpois. Oneitsl J[3BHCccOHA 1
Jxepmepa. udpakuus mukpouactull. [Ipunnun HeonpeneneHHoctH [ eitzendepra.

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

JO0JIDKHA YAOBJICTBOPATD.
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125. CraunuonapHoe u HectanoHapHoe 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 pu3NUeCKUX BEIUYUH oneparopamu. Oneparopbl KOOPAUHAT,
UMITYJIbCa, MOMEHTA UMITYJIbCA, IOTEHLIUAIbHONW U KHHETUYECKON IHEPTUH.
129. Craunuonapnoe ypaBuenue lllpenunrepa ans atoma Bogopoza. BoiaHoBbie
¢bynkumu u kBaHTOBBIE yncia. [IpaBuia oTOOpa A1 KBAHTOBBIX IIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI 1 MAarHUTHBI MOMEHTHI 3JIEKTpOHA B aToMe. OTBIT
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 MOAETh MHOTOXJIEKTPOHHOTO aToMa. THIIBI 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
HAYMHAETCs TPU JUTMHE BOJIHBI cBeTa A = 0,5 MKM.

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

136. [IpoTon obnagaeT KHHETUYECKOH SHepruei 7, paBHOW YHEPTUU MOKOs 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 COCTOSIHMH. OIpeeanuTb BEPOSITHOCTh HAXO0KIEHUS YaCTHUIIbI 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.  JInuHBI BOJH KOMIIOHEHT KEJITOTO AyOJjieTa pe30HAaHCHOM JIMHUM HATpHs,
o0ycnoBieHHOTO TiepexoioM 3P-3S, pasubl 589,00 u 589,56 am. 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. CkonpKo M Kakue 3HaueHUs KBAHTOBOTO YHCJIA 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
norennuaios U =/ [B.

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 COCTOSTHUE UCITYCKAeTCsl POTOH, CPEeIHAS JUIMHA BOJHbI
(1) xoroporo paBHa 400 Hm. OTICHUTH €CTECTBEHHYIO MIUPUHY AA H3ITydaeMoi
CHEKTPaJIbHOM JIMHUM, €CITH HE IPOUCXOINUT €€ YIITUPEHHUS 33 CUET JPYTUX MPOIECCOB.

145. MOHOPHEPreTUUECKU ITyYOK 3JIEKTPOHOB, IMPOIIEAIINX YCKOPSIOLIYIO 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
HEONPEIEICHHOCTEM, ONPENEINTh, BO CKOIBKO Pa3 HEONPEAEIEHHOCTh AX KOOPANHATHI
2JIGKTPOHA HA DKpPaHE B HAIMIPABJICHUH, TICPIICHANKYISIPHOM OCH TPYOKH, MCHBIIIC
paauyca I msTHa.

146. Haiitu nocrosinyto [Tnanka h, eciiv U3BECTHO, YTO 3JCKTPOHBI, BHIPIBACMBIC U3
MeTaJljla CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJTHOCTBIO 33JIeP’KUBAIOTCS PAa3HOCTHIO
MOTEHIIMANIOB 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
MOJIHOCTBIO 33/IEPKUBAIOTCS Pa3HOCTHIO OoTeHIUaNoB U =3 B, eciu poTodrdhdext
HAYMHAETCS IPH JJIMHE BOJIHBI 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 snemeHTapHbIXx yacTtuil. [IpeBpamenue

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 CPETHIOI 00BEMHYIO IUIOTHOCTH 3apsaaa spa.

154. SAnpo Gepunnus 4'Be 3axBaTHIO 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 O6pa30BaJIOCB B pE3YJIbTATC TAKOT'O ITPEBPALLICHU.

K 3adery momyckaroTcsi CTYA€HTHI, BBITIOJHUBIINE BCe (OPMBI TEKYyIero KOHTpods. [lpu
clade 3ayera, CTYJCHT IOJydYaeT JBa BONpoca M3 MEepedHs, NMPUBEAEHHOro Bbiie. Bpems
MOJIFOTOBKU CTYJ€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. MeToauuecKkne MaTepuajbl Ui ONpeleeHus MPoleAyp ONEeHUBAHUS 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(TVY) 016-2014. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U YK3aMEHOB.
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