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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and nanoelectronics

Course title: Optics and Atomic Physics

Basic (variable) part of Block 1, 5 credits

Instructor: V.V. Zautkin, Doctor of Physics and Mathematics, Professor

At the beginning of the course a student should be able to based on the initial
knowledge obtained in the course of studying such disciplines as "Mathematics™ in
the volume of one previous semester of training (derivative, differential of a function
of one and many variables, integral, differential equations).

Learning outcomes:

GPC-2 - the ability to discover the scientific essence of the problems arising in the
course of professional activities, to involve in their solution the corresponding
physical-mathematical apparatus.

Course description:

The course “Optics and Atomic Physics” should instill in students a high culture of
modeling all sorts of phenomena and processes, introduce them to scientific methods,
and also prepare a general theoretical basis for applied and major disciplines.

Main course literature:

1. Valishev M.G., Povzner A.A. General Physics Course: Study Guide. 2nd edition.,
Erased. - SPb .. Lan publishing house, 2010. - 576 p.
http://e.lanbook.com/books/38/

2. lvliev A.D. Physics: Study Guide. 2nd ed., Corr. - SPb .: Lan publishing house,
2009. - 672 p. http://e.lanbook.com/books/163/

3. Physics course: Textbook for universities: In 2 volumes. v. 2. 6th ed., Rev. and
add. / Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608 p.
http://e.lanbook.com/books/239/



http://e.lanbook.com/books/38/
http://e.lanbook.com/books/163/
http://e.lanbook.com/books/239/

4. Physics course: Textbook for universities: In 2 volumes. v. 1. 6th ed., Rev. and
add. / Ed. V.N. Lozovsky. - SPb: Lan publishing house, 2009. - 608 p.
http://e.lanbook.com/books/236/

Form of final control: pass, exam
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AHHOTAIUA

VYyebnas nucuumiauHa «OnTuka W atomMHas (u3MKa» pa3paboTaHa st
CTYJICHTOB 2 Kypca HampaBJIeHHs MOATOTOBKH OakanaBpoB 11.03.04, DnexTpoHuka u
HAHOXJIEKTPOHUKA B COOTBETCTBUU C TPeOOBAaHUAMH OOpa30BaTEIBHOIO CTaHIAPTAa,
CaMOCTOSITENIBHO yCTaHaBJIMBaemMoro [BOY.

OO0mrast TpPyI0EeMKOCTh OCBOEHHUS MUCIHILIHHBI cocTaiseT 5 3E (180
4acoB). YueOHBIM IUIAaHOM MPEAYyCMOTPEHbI JieKiuu (36 yacoB), JlabopaTopHBbIE
pabotel (54 wyaca), mpakTudeckue 3aHATHSA (54 waca), camocTosATenbHas padora
cTynenTa (36 yacoB, B TOM urciie 27 4acOB Ha MOATOTOBKY K dK3aMeHy). JluciumninHa
«OnTtuka ©u atomMHas (Qu3MKay BXOAUT B 0a30Byl0 YacTh JUCIHUIUIMH
00pa3oBaTeIbLHOM MTPOTrpaMMBbl, peaau3yercs B 4 cemecTpe.

Hucrumnaa «Ontuka U aToMHash (U3MKa» JIOTUYECKH W COJIEPKaTeIbHO
CBSI3aHA C JPYTUMHM HM3Y4ae€MbIMU JUCIUIUIMHAMU: «MATEMATHUUYECKUN aHaIu3y,
«TeH30pHBI M BEKTOPHBIA aHaIu3», «ANredpa», «AHaIUTHYECKas TE€OMETPUD,
«uddepennmnanbupie ypaBHeHUs», «OmnTuka TBepaoro tena», «KpaHToBas u
OoNTHYECKas  JJIEKTpOHUKa», «TeopeTMueckue OCHOBBI  DIEKTPOTEXHUKW,
«OnTHyeckue BOJTHOBOIBD, «HennHeHHast ONTHKaY .

Ilenamu ocBoeHust ydyeOHOM IUCUUIUIMHBI «ONTHKAa W aTOMHasg (U3HKa»
ABISIIOTCA  (DOPMUPOBAHUE Y CTYACHTOB SICHBIX HPEJICTaBIECHUNA 00 OCHOBHBIX
HNOHATUAX W 3aKOHaX (QU3MKU, CTUJIS (PU3MUECKOTO MBIIUICHUS, COBPEMEHHOM
Hay4yHOU KapTuHbl Mupa. Kypc «OnTtuku u aToMHOM (PU3MKU» NOHKEH NPUBUBATH
CTYJIEHTaM BBICOKYIO KYJBTYpY MOJEIMPOBAHNSA BCEBO3MOKHBIX SIBIICHUH H
OPOLIECCOB, 3HAKOMUTH C HAy4YHBIMH METOAAMH, a TaKXe IOATOTOBHUTH
o01IeTeOpeTUYECKYI0 0a3y AJid MPUKIIAIHBIX U TPOQUINPYIOMIMX JUCIUIIINH.

3adauamu OCBOEHUS SABIISIFOTCS:

- CO3JIaHUE OCHOB TEOPETUYECKOM MOJATOTOBKH B 00JIACTH ONTHUKU U aTOMHOM
(GU3KMKHK, TO3BOJIAIONIEH OpPUEHTUPOBATHCS B IMOTOKE HAYYHOM U TEXHMYECKOU
uHpopmanuu;

- UI3Yy4CHHUC OCHOBHBLIX (1)I/ISI/I‘{CCKI/IX HBHGHHﬁ, OBJIaICHHC (byH)IaMCHTaJ'IBHBIMI/I
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HNOHATHSAMH, 3aKOHAMHU U TEOPUSIMH KJIACCUYECKON U COBPEMEHHOMN (PU3UKHU, a TaKXKe
METOJaMH (PU3NYECKOTO UCCIIEI0BAHUS,

- (hopMHpOBaHHE HAYYHOTO MBIILICHUS;

- BbIpabOTKa HayaJbHBIX HABBIKOB IPOBEIEHUS  SKCIEPUMEHTAIBHBIX
HCCJICIOBAaHUM C TPUMEHEHHEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH H
OLICHKHM MOTPEIIHOCTU U3MEPEHU;

- (hopMmHpoBaHHE NPOPECCUOHANIBHOIO OTHOIIECHUS K IPOBEACHUIO HAYYHO-
HCCJIEI0BATENbCKUX U MPUKIATHBIX pabOT, pa3BUTHE TBOPYECKOW WHUIMATUBBI U
CaMOCTOSTEJIbHOCTH MBIIIJICHUS,

- OBJaJICHUE MpUEMAMU M METOJAMM PEIICHHs KOHKPETHBIX 3a1ad U3
pa3IMYHbIX 00JacTeN (PUZHUKHU.

HavajbHble TpeOOBAHMS K OCBOCHHIO JUCLIAIIMHBI. 3HAHHUE OCHOB KYpPCOB

«MexaHuka U MoJIEKyJIsipHas (Qu3nkay, «DJIEKTPUYECTBO U MArHeTH3M», 3HAHUE
HayaJl MaTEMaTUYECKOI0 aHAJIN3a, AaHATTMTUYECKON reOMETPUH (BEKTOPHOM areophl)
B 00bEME OJHOro MPEIIIECTBYIOUIUX CEMECTPOB OOydeHus (MpOU3BOJHAS,
mupdepenuran  QyHKIMM OJHOM W MHOTHMX  IEPEMEHHBIX, HHTErpal,
muddepeHnuanbHbie ypaBHEHNU).

- B pe3ynbTaTe u3yueHus JaHHOW AUCHUIUIMHBI Y 00y4daromuxcs GOpMUpPYIOTCS

CJIeIyIOLME KOMIIETEHUIUH (JIEMEHThl KOMITETEHIUH ):

Ko koMIiereHuuu Oransl GopMHpPOBaHUS] KOMIIETEHIIUU

OIIK-2, 3Haer 3agaun (U3MKH, amnmapar MaTeMaTH4YeCcKOro aHaju3a,
CIIOCOOHOCTh TEOPHUH BEPOSTHOCTEN, MATEMAaTHUYECKOM CTATUCTUKHU
BBISBIIATH YmMmeer MPUMEHSTh 3aKOHBI JaHHOW JAMCUMILIMHBI, 00001IaTh,
€CTECTBCHHOHAYYHYIO aHaM3UpoBaTh HMH(MOpPMAIMIO, NMPUMEHSET amnmapar
CYIIHOCTb INpO0JIEM, TEOpUHU AITOPUTMOB, (PU3HKHU




BO3HHUKAIOIIUX B XO/I€ Bnaneer | HaBblkamMu  paboTHI C  SKCIEPHUMEHTAIbHBIM
npodecCHoHATbHON o0opynoBaHUEM;

NeSITeIbHOCTH, METOAMKAMH SKCIEPUMEHTAJBHBIX HCCIICAOBAaHU,
IOpUBIEKaTh U1 UX HaBbIKAMU pPA0OTBl € HAyYHOH M METOJUYECKOM
pelieHus JIUTEPATYPOU;

COOTBETCTBYIOLIHI OCHOBHBIM  3KCIEPUMEHTAJIbHBIM  MaTepUalioM,
duzuko- 0CcO0EHHO TEMH ONBITHBIMHU (PaKTaMH, KOTOPBIE JIeXkKAaT
MaTeMaTHYeCKUui B OCHOBE HanboJiee BaKHBIX (U3NUYECKUX 3aKOHOB
ammapar

. CTPYKTYPA U COJEP)KAHUE TEOPETUUECKOHN YACTH
KYPCA (54 gaca)

Onruka (36 yac)

Tema 1. Ilpeamer u 321244 ONTHKH. (2 1)

[Ipenver u 3amaun onTUKW. Pa3BuThe mnpencTraBiIeHUN O MPUPOAE CBETA:
peNSITUBUCTCKAsT (OPMYJIHPOBKA KOPIYCKYJISIPHO-BOJHOBOIO JlyalM3Ma CBETa.
[[Ikama 3IeKTpOMarHuTHBIX BOJIH U ONTUYECKHN Juana3oH. BolHOBOe ypaBHEHHE U
ero pemnieHue (BbIBOA). YpaBHEHUE IUIOCKON CBETOBOM BOJIHBI, CBOMCTBA,
XapaKTePUCTUKU U CTPYKTYPhI CBETOBBIX BOJIH (€CTECTBEHHBINA U MOJSPU30BAHHBIN
CBET).

N3nyyeHue >JI€KTPOMAarHUTHBIX BOJIH. /[narpamMma uznmydeHus.. MOIIHOCTb
u3nydeHust (BbIBOJ). Y paBHeHUE chepruueckor BOIHBI (BbIBO). CTPOUTCS BOJHOBAS
30Ha, B KOTOPOW peEIIalOTCAd ypaBHEHUsT MakcBeia W BBIBOAUTCS YpPaBHEHUE
chepudeckoit BonHbl. Ha ocHOBe ypaBHeHUS CHEpPUUECKON BOJHBI CTPOUTCS
auarpaMMma U3J1yYEHHs] U pACCUUTHIBAETCS MOLIHOCTD U3JTYyYEHHUS.

Tema 2. 3akoHBI reoMeTpUYECKO ONTHKMH. (2 1)

3aKOHBl TEOMETPUYECKON ONTUKHU, YCTAHOBJIEHHBIE HA OCHOBE OIBITHBIX
naHubiX. [lpunuun depma Kak TPUHIUI HAUMEHBIIETO BpeMeHU. BriBOA 3aKOHOB
r€OMETPUYECKON ONTHUKHU HAa OCHOBE AJEKTPOMATHUTHON TEOpUU CBETa (BOJHOBBIX
MpeAcTaBIeHN ). PU3NUECKU CMBICT KOA(P(ULIMEHTA TPETOMIICHUS

Tema 3. OcHoBHble mOJOKeHUs] Teopuu @DpeHenass OTPaKeHUs: u
NpeJIOMJIEHHS] CBETOBBIX BOJIH HA IPaHMIle ABYX cpel. (4 1)

OcHoBHBIE TONOXKEHUST Teopuu DpeHenss OTpakeHHs] U IPEIOMIICHUS
CBETOBBIX BOJIH Ha TpaHulle ABYX cpeld. COOTHONIEHUS aMIUIMTY]l MaJarouieH,
OTPAKEHHOU U MPETOMIIEHHON CBETOBBIX BOJIH MPU MAJICHUH CBETA HA TPAHUILY JIBYX
cpen, BeiBoa popmyn @penenst. 3akoH bprocrepa. MexaHu3M Mojsipu3aliyd CBETa
MIPU OTPAKEHUU U TIPEJIOMIICHUH Ha TPAHUIIE ABYX CpEl.

CooTHOIIEHUSI aMIUIMTY]l NaJarollei, OTPaXEHHOW U MPEIOMIICHHOU
CBETOBBIX BOJH IPU HOPMAJIBHOM M CKOJIB3AIIEM MaJCHUU CBETA HA TPAHUILy ABYX
cpen. Brenenue koadduimeHToB majeHus u oTpaxkeHus u3 dopmyn DpeHens.
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Anamm3 Qopmyn @Dpenens mo dazam. ['paduueckoe mnpeactaBieHue Gopmy
Openens.

Tema 4. SIBJieHUe OJTHOT0 BHYTPEHHET 0 0TPakeHusl. (2 4)

SIBneHue MONHOrO0 BHYTPEHHETO OTpakeHus TeopeTHuecKoe HCCle0BaHue
SBJICHHSI TTOJIHOTO BHYTPEHHErO OTPAXEHUs OWXEHBaJbJA, MOKA3bIBAIOIIEE, UTO
CBETOBas BOJIHA IPOHUKAET BO BTOPYIO CPEAY M CYIIECTBYET B OUYEHb TOHKOM CJIOE.
DKCIEepUMEHTAIBHOE TOATBEPKICHUE TEOpUU OiXEHBalbJa MaHAeIbTaMOoM.
Ananmu3 ¢dopmyn @peHens Npu MOJTHOM BHYTPEHHEM OTpakeHHHU. BoiokoHHas
ONTHKA.

Tema 5. UnTepdepennus cBera. (6 1)

WUurtepdepeniust cBeta. YCIOBUS BO3HMKHOBEHHUS HWHTEpPGEPEHIIMOHHON
KapTUHBI WK YCIIOBUS KOT€PEHTHOCTH (BBIBOA). BBIBOJ ycloBUI MakCUMyMOB H
MUHUMYMOB MHTE€P(HEPEHIINOHHON KapTHHBI Ha A3bIKE PA3HOCTU (a3 U ONTUYECKOU
pa3zHoctu xoAa. CBs3b pa3HOCTU (Da3 U ONTHYECKON PA3HOCTH XOAa MPHU CIOKEHUU
JIBYX KOT€pPEHTHBIX BOJH. CTpYKTypa UAeaIbHOrO0 BOJHOBOTO HHTEP(HEPEHIIMOHHOTO
MOJISI, MOJIy4aeMOro OT JBYX TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. OmpeaerneHus
IIPOCTPAHCTBEHHOW Y BPEMEHHON KOTEPEHTHOCTH.

Bunumocte HMHTEp()EPEHUMOHHOM KapTUHBI M €€ CBSI3b CO CTENEHbIO
KorepeHTHOCTH uHTepdepupyronux nydeil ceera. lllupuna uHTEpdEepeHIIMOHHON
MOJIOCBI W Pa3MbBITOCTb ~ MHTEPPEPEHIMOHHOM  TOJOCHL.  3aBHUCUMOCTb
UHTEP(HEPEHIIMOHHOM KaPTUHBI OT MOJO0KEHUS IKpaHa U NPOTSHKEHHOCTH UICTOYHUKA.

MeTtoasl ocymiecTBieHUsT UHTEP(EPEHIIMN: METOJT AeJIeHUs] PPOHTA BOJIHBI U
METOJl JEJICHUs aMIUIMTYAbl BOJHBI Kak (U3MUecKass OCHOBA ONTHUYECKOU
anmnapatypsl. [lomyuyeHue nHTEpPEPEHIMOHHBIX MOJOC PABHOIO HAKJIOHA M IOJIOC
paBHO# TonmmHbL. Kosba HeroTOHA (BBIYMCIIEHHE PAaJNyCOB CBETJIBIX U TEMHBIX
KOJIELl U3 XapaKTepUCTUK UHTePHEPEHIIMOHHON CXeMBbI oJTyueHus koJyiel HproToHa).
MHuoronyuesas uarepdepenuus. [lpunumn padoTel nHTEphHEPEHIUOHHOTO (PUITBTpA.

Tema 6. [Indppaxuus ceera. [Ipunmun I'oiirenca-®@penens. (4 4)

Hudpakuus ceera. Ilpunuun ['ritrenca-®penens. Meron 30H Ppenens
(BeIBON). OmpesesieHne MAKCUMYMOB U MUHUMYMOB JTU(PAKIIMIOHHON KapTHUHBI IO
Metoay 30H Openens. Ycnosus qudpakiuu Openens u Opaynrodepa.

Hudpakuuss @PpeHens Ha KpyrjioM OTBEPCTUH M JAHMCKE (Kaue€CTBEHHOE
nonyyeHue au@paknuoHHbIx KapTuH). IlarHo Ilyaccona. 3oHHas mlacTUHKA
(ammumutynHas nudpakimoHHas KapThuHa U (pa3zoBas AUGpaKIUOHHAS KapTHHA).
Hudpakuus Opaynrodepa Ha menu (rpaduueckoe mnonxydeHue AUGPAKIIMOHHOM
KapTUHbBI). BbIBOA yCcIOBUII MAKCUMYMOB 1 MUHUMYMOB TU()PaKIIMOHHON KapTHHBI.
BnusiHue muypuHbI eI 1 pa3MepoB HCTOYHUKA HA AU(PPAKIIUOHHYIO KApTUHY.

Tema 7. Teopust nuppakunoHHOM pemieTKHU. (4 4)

Teopus nudpakuroHHON pemeTky (IudpakimoHHas KapTUHA KaK pe3ysbTar
MHOTOJIYy4eBOM HHTEep(hEpEeHIMHU; TPEACTaBICHUE PE3YJbTUPYIOUUX KOJeOaHU
Iu(dparupoBaHHOTO CBETA HA SKPAHE B KOMIUJIEKCHOM BHJIE; METOJ T€OMETPUYECKOM
nporpeccuu). AHajau3 pacupeeseH!us: MTHTEHCUBHOCTH B AU(PPAKIIUOHHON KapTUHE
(ycnoBus TTIaBHBIX MAaKCUMYMOB, IJTABHBIX MUHUMYMOB M MOOOYHBIX MUHUMYMOB).
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Meron pacuera 1MPpPaKIMOHHOW KapTUHBI OT PELIETKU (OMpeeTIeHUE MOJI0KEHUM
[JIABHBIX MAaKCUMYMOB, TJIABHBIX MUHUMYMOB U IMOOOYHBIX MHHMMYMOB; YHCIIO
MOOOYHBIX MUHUMYMOB; PaC4€T HHTEHCUBHOCTEW IIaBHBIX MAKCUMYMOB)

Tema 8. /IBoiiHoe Jiyuenpenom/ieHue, MOJSIPU3aALMA CBeTA NPHU IBOHHOM
JydenpesiomieHunu. 3akon Mauttoca. (4 1)

[IpoxoxxneHne  cBera  4epe3  aHU30TpONHBIE  cpenapl.  JIBolHOE
Jy4denpenoMIIeHUe, MOISpHU3alus CBETa MPU JABOMHOM Jy4EHpPEJIOMJIEHUH. 3aKOH
Mamoca. CtpykTypa 3J€KTPOMAarHUTHOW BOJIHBI B aHU30TPONHOM cpene. Teopwust
@®peHens ABOMHOTO JydyernpenoMiieHus: (MOJydyeHHUE ONTHYECKOM HWHIUKATPHUCHI
@peHenst s OJHOOCHBIX KPUCTAIIOB; JIyYH, BOJHOBBIE HOPMAJIA U CBSI3b MEKIY
Humu; Gopmyisl @Openens). [loctpoeHre BOTHOBBIX MOBEPXHOCTEH M BOJTHOBBIX
(POHTOB CBETOBBIX BOJH B aHU30TPOIHBIX KpUcTaiax (mpuHun [ toiirenca).

Tema 9. BzanmoaeiicTBue cBeTa ¢ BenecTBoM. (4 1)

B3anmoneiicTBue cBera ¢ BemecTtBoM. HopManbHas n aHoManbHast AUCIIEPCUN.
OnexkTpoHHas Teopus gucnepcuu. BeiBoa dopmynsl 3enbmeiiepa. KoMiiekcHOCTh
[OKA3aTeysl IPEIOMIIEHUS, AHAIW3 TEOPETUYECKOM JTUCIIEPCHOHHOW KPHUBOM
3aBUCUMOCTH MOKa3aTessl NpeIOMJIEHHUs OT 4acTOThl cBeTa. Teopus Aucnepcuud —
TEOpHs ITOKa3aTess npeiaomieHus. [lornonienne ceera BemecTsoM. 3akoHsl byrepa-
JlamGepTa u bepa. 3aBucumocTh KO3 dUlKeHTA MOTIOIEHUS OT IJIMHBI BOJIHBI CBETA
U ero (pU3N4EeCKU CMBICIL.

[IpoxokieHHE cBeTa 4epe3 ONTUYECKM HEOJHOPOJHYIO Cpely, paccessHue
CBETAa Kak sfBJIEHME JU(PpaKkUMd Ha HEOJHOPOJHOCTAX Cpeabl  (SBICHHUE
HECOOCTBEHHOI'O CBEUEHHUsI cpeibl). Buabl paccesiHUs: MOJEKYJISIPHOE; B MYTHBIX
cpenax; koMOuHanuoHHoe. Muaukatpucel paccesinusa. Paccesnue Panes u BbIBOA
3akoHa Panes. [lonsipuzanus paccesHHOTO CBeETa.

Tema 10. Bpamenne NJIOCKOCTH MOJSAPU3ANUN CBETA ONTHYECKHU-
AKTUBHbIMHU BellecTBaMu. 3akoH buo. (4 4)

Ontuyecku-akTUBHBIE BEIIECTBA. BpalieHrne MmiIoCKOCTH MOJISpU3alUM CBETA
ONTHUYECKU-AKTUBHBIMU BellecTBaMHU. 3akoH buno. Teopuss ®DpeHens BpalieHHs
IJIOCKOCTH ToJisipu3auuu. TemioBoe wu3lydeHue. PaBHOBECHOE H3JIyYeHUE B
MOJIOCTU. AOCOJIOTHO YEpHOE TEeNl0, XapaKTEPUCTHKU W3IYYeHUs aOCOIIOTHO
yepHoro Tena. 3akoH Kupxroda. CnexkrpanbHas KpuBas U3IyYeHUS.

3akoH Credana-bonpiiMana u 3akoH cMmenieHuss Buna. @opmyna Panes-
Jlxunca u ynbrpaduoneroBas katactpoda. ®opmyna Ilnanka. KBantoBas npupoaa
TerIoBoro u3nydeHus. Potorddext. DkcnepuMeHTaIbHOE HAOIIOACHHE W 3aKOHBI
CroneroBa. Teopus horodrddekra DiiHTeIiHA, ypaBHeHHE DHHINTEHA. DOTOHBI U
MX CBOMCTBA.

. AToMHas ¢pusuka. (124ac.)

Tema 1. 3aKkoHOMEpPHOCTH B ATOMHBIX CHEeKTpax (¢ MCHOJIb30BaHHE METO/a
AKTHBHOI'0 00y4eHHUs — JeKkuus — Oecena, 2 yaca).



Atomublie criekTpbl. CIUIOUIHBIE, JHHEWYaTble, Moiocarbie CHeKTpbl. CHeKTpbl
WCITyCKaHUs U CEeKTphl noryomieHus. Crektp atoma Bogopoaa. Cepun iuauii. @opmyna
bansmepa. Tepmbl.

Tema 2.bopoBckasi Moes b aToMa Bojgopoaa (4 gac.).

OnwiTr Pesepdopna. Anepuas mopens atoma. [loctynatel bopa. DnemenTapHas
00poBCKast TeOpus BOJOpo01ojo00H0ro aroma. KBanToBaHue MoMeHTa uMITyJibca. BoiBoa
dbopmysl banbmepa.

Tema 3. DjieMeHTHI KBAHTOBOI MexaHuKH (2 4ac.).

I'unore3a ne bpoinsa. DkcnepruMeHTaIbHOE MOATBEPKIEHNE TUNOTe3bl e bpoiins.
e bpoiineBckasg pmmuHa BoJHbl. CooTHomieHue HeomnpeneneHHocte. I[lonsaTue
MUKpOYacTUIbl. KaHOHWYECKH CONpSIKEHHbIE BEIWMYMHBL. BosHOBas  QyHKuMs.
VYpasuenue Ulpenunrepa. Oneparopras ¢popma ypasaenus lpenunrepa. CoOCcTBEHHbBIE
3Ha4YeHUs U COOCTBEHHbIE (PYHKIMU oniepaTopa. KBaHTOBaHME SHEPrUu.

Tema 4 KBanToMexaHu4eckasi MojeJb atoMa (4 gaca).

KBanTomexanuueckass teopuss aroMa Boaopona. CoCTOossHME 3JIEKTPOHA B aTOME.
KBantoBbIE umcia. BeIpoxkaeHHble COCTOSIHUSA. (DyHKIMA IUIOTHOCTH BEPOSTHOCTH
HAaxO0>JICHUS JJIEKTPOHA HA HEKOTOPOM PACCTOSIHUU OT A/1pa. MHOTO3JIEKTPOHHBIE ATOMBI.
[Tpunuun [aynu. DnekTpoHHbBIE 000J0YKH U TO00010YKH. MHOT03IEKTPOHHBIE ATOMBI.

du3uKa AaTOMHOTO SI/Ipa U dJIeMeHTapHbIX yacTtul (64ac.)
Pasznen 1. ®u3uka aroMHOro sijgpa (3 Jac.)

Tema 1. CTpoeHue M cBoOiicTBa aTOMHBIX sijiep (C HCHOJIb30BaHHE MeETOIA
AKTHMBHOIO 00y4yeHus — JieKIus — Oeceqa, 3 yaca).

CoctraB m xapakTepuCTHUKH aToMHOro sigpa. Hyknonel. CBolicTBa NPOTOHOB M
HEUTPOHOB. SnepHblil MarHeToH. Macca u sHeprus cBs3u sapa. Jedekt macc. AnepHbie
cwibl. OcoOenHocTu siaepHbIX cui. [lpupona spepHbIx cuin. PagmoakTHBHOCTS.
[Ipupoanas paguoakTuBHOCTh. PanmnoakTuBHbIe cemelicTBa. Anbda-pacmnan. bera-pacman.
Buner 6era-pacnaga. IlporoHHas paanoakTUBHOCTb. CHOHTAHHOE JAEJEHHE TSKENbIX
sanep. EnuHuIbI akTUBHOCTU. A aepHble peakiuuu. Paagnoyriepoasbiii METOL ONPEIeIICHUS
BO3pacTa OpraHWYECKUX OCTaHKOB. Jlenenue suep. llenmHble saepHble peaknuw.
TepMosiepHbIE peaKIUu.

Pa3znen 2. ®u3uka 3j1eMeHTapHbIX YacTui(3 Jac.)
Tema 2. DjieMeHTapHBIE YacTHLBI. (3 Yac.).

Kocmuueckue nyun. llepBHuHBIE KOCMHUYECKME Jy4H, BTOPUYHOE H3IIyUEHUE.
Msrkass U KeCTKass KOMIIOHEHTbI KOCMUYECKOro m3nydeHud. [losica pagumannu BOKpyT
3emun. MeTonbl HAOMIOAEHUSI 3JIEMEHTAPHBIX 4YacTull. Perucrpupyromiye M TpPEeKOBbIE
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npubopel. Merox ¢orosmynscuil. Cnaboe B3aumopeiicTBue. Kiacchl 31€MEHTapHBIX
YaCTULl W BHJIBI B3auMoJeucTBUM. PematuBncTkoe ypaBHeHume J[lupaka. Yactuubr ¢
orpunarenbHon  dHepruen. Ilosutpon. Yactuuel w  aHTHyacThnbl.  HeunTpuHo.
AHTUHEUTPHUHO.

II. CTPYKTYPA U COJIEP)KAHUE ITPAKTUYECKOMN YACTH
KYPCA
Ilpakmuueckue 3anamus ( 54 vaca)

AtoMHas ¢pusuka

Tema 1.TenioBoe uzinyuenue (14 yacon)
1. TemioBOE M3IIYYEHHE U €TO XaPaKTEPUCTUKHU.
2. 3akoH Kupxroda,
3. 3akon Credana-bonbimana
4. 3akoH Buna.
5. KBanroBas runote3a u ¢popmysa [Lnanka.
Tema 2. KBanToBasi mpupoaa csera (16 yacon)
1. ®otoH. Macca, ummyisc HoToHa.
2. Dddext Komnrona.
3. 3axonsl BHemHETO poTordhdexTa. YpaBHeHHE DUHIITEIHA.
Tema 3. Teopusi aToma Boaopoaa no bopy (12 yacos)
OmneiTel Pesepdopaa. Anepunas moaens atoma.
®opmyna bansmepa.
[Tocrynatsr bopa.
Teopus aroma Bomopona 1o bopy, OOBsiCHEHHWE CHEKTPATbHBIX
3aKOHOMEPHOCTEM.
Tema 4. dnemeHTHI KBAaHTOBOM MexaHuku (12 yacoB)
1. BosHOBBIC cBO¥MCTBa BemecTBa. [ unoresa ne bpoiis.

el N

Jlabopamopnuvie pabomut (54 yaca)
(chucok npeonazaemvix 1a00pamopHvlx padoom)

JlaGoparopnas pa6ota Ne 4.01 3akoHBI TUH3 U ONITHYECKUX TPUOOPOB

JlaGoparopuas pabora Ne 4.02 Jlucmepcus W paszpemiaronias CIocOOHOCTh
TIPU3MBI

Jlabopatopnas pabota Ne 4.03 3akon Maioca

JlabopaTtopHnas pabota Ne 4.04 [Tudpakuus cBeTa Ha IMIETU

JlabopaTtopnas pabota Ne 4.06 Konbiia HetoTona

JlaGoparopnas pabora Ne 4.07 OmnpenencHue TmoKazaTelas MPEIOMIICHUS
KUIKOCTH C TIOMOIIIBIO pehpaKkTOMETpa
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JlaGoparopnas padota Ne4.11 3akon bproctepa

Jlabopatopuas padora Ne4.05 Omnpenenenue (GOKYCHOTO PaCCTOSHUS 30HHOM
MJIACTUHKA

JlabopartopHas padota Ned.12 Dpdext Dapanes

III. YYEBHO - METOANYECKOE OBECIIEYEHHE
CAMOCTOSATEJbHOM PABOTHI YUAIIIUXCSI
Bonbiioe 3HaueHne B mpouecce o0yuyeHus UMEET CaMOCTOsITENbHAs paboTa
CTYJEHTOB, Ha KOTOPYIO OTBOJUTCS 3HAUUTENbHAS YaCTh YaCOB YYEOHOTO IJIaHa.
CamocTosiTenbHass  paboTa  CTYyJEHTOB  COINPOBOXKAAECTCA  METOAMYECKUM
PYKOBOJCTBOM CO CTOPOHBI IIPENOAABATEIA U BKIIIOYAECT
e paboTy C KOHCIIEKTaMU JIEKIUI U JIUTEPaTypoH,
® IIOJArOTOBKY K 3aHATHSM,
® II0JArOTOBKY K KOHTPOJIBHBIM 3aHATUAM
OCHOBHBIMHU (pOpMaMH KOHTPOJISI 3HAHUN CTYACHTOB SIBIISIOTCS
® TECTOBBIC 3aJaHU,
e coleceoBaHUsA BO BpEeMs BBIIOJHEHHUS M CHAYU JIaDOPaTOPHBIX
paoor,
® JIOMalIHUE KOHTPOJIbHBIE paOOTHI
CEMECTPOBBIE DK3aMEHBI WJIN 3a4€ThI
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TpynoeMKOCTh cCaMOCTOSITE/IbLHOW PadoThI cTyAeHTOB (36 YacoB)

Bun camocrositenbHON paboThI B cemectp
|| TloaroroBka K TECTUPOBAHUIO 2 4aca
11| TlonroroBka K J1abopaTOpHBIM paboTam S 4acoB

11| TlomroroBka K HWTOTOBOM KOHTPOJIBHOW | 2 yaca
paboTe Wi TECTUPOBAHUIO

IV, TloaroroBka K 3K3aMeHY 27 4acoB
TpynoeMKoCTb: 36 yacoB
4acel

CamocrosTenbHas pa60Ta CTYACHTA MPECACTABJICHA CICAYIOIIUMU BUAAMMU:
Iloozomoeka k mecmupoeanuro

Iloozomoexa k 1adopamopuvim pabomam
B ceMmecTpe CTYAEHT BBHINOJNHSET IIECTHYACOBYIO JIADOpAaTOpHYI0 paboTy U3 paszzena
«Ontuka u atomHas ¢pusznka». Ha moarorosky k 9 mabopaTtopHbiM paboTam 3aTpaynBaeT 9 4acos.

Hodzomoeky K npaKkmu4eéCKum 3aHaAmuiam

CryneHThI IpY NOATOTOBKE K MPAKTUYECKUM 3aHATHAM  JOJDKHBI OTBETUTH UCBMEHHO
Ha BOIPOCHI, KOTOpbIE OyyT 00CYX AaThCs Ha MPaKTUYECKOM 3aHsATUU. Bpems, 3aTpaunBaeMoe Ha
MOJrOTOBKY — 9 4acos.

Peuwienue oomamnux KOHmMpoOJIbHBIX 3a0ay

Peuwienue 3a0au ooma no rxcenanuro

ITo Teme «'eomerpuyeckas ontuka. [lonsgpuzanus cBera», mo teme «MuTepdepenmus u
Iudpakus cBeTay, no Teme «KBaHTOBbIE CBOMCTBA CBETa»

Iloozomoexka Kk umoz060it KOHRMpPOILHOU padome
B xoH1e cemecTpa — UTOroBasi KOHTPOJIbHASI paboTa MO PEIICHUIO 3a/1a4 WJIK UTOTOBBINA TECT

Y4eOHO-MeTOINYECKOEe O0ECIeUeHUEe CaMOCTOSTENbHOM padoThl CTYIEHTOB IIO
npeacrasieHo B [Ipuinoskenuu 1 u BKiItovaer B ceOst:

o nnaH-rpa(bHK BBITIOTHEHHUS CAaMOCTOSITEIbHOM pa60T51 10 JUCHUIIJIMHE, B TOM 4YHCJIC
IpUMEpPHbIE HOPMBI BPEMEHH Ha BBIITOJIHEHHE MO KaXIOMY 33/1aHUIO;

L4 XapaKTEPHUCTHUKA SallaHI/Iﬁ JII CaMOCTOSITETbHON pa6OTI)I CTYACHTOB M MCETOJUYCCKHC
PEKOMEH/IaIMH 110 UX BBIIIOJIHEHUIO;

° TpeOOBaHUS K MPEJICTABICHUIO U OOPMIIEHHUIO PE3yJIbTaTOB CAMOCTOSTEIbLHOU PaboThI;

° KPUTEPHH OLIEHKU BBIITOJIHEHHS CAMOCTOATENBHOM padoThI.
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V. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

n/a

KonTtponupyembie
paszensl

Konap! 1 sTamnsl
dhopmupoBaHus
KOMIETEHINH

OHGHO‘IHBIC Cp€acTBa - HAUMCHOBAHHE

TEKYIIUH KOHTPOJb

MIPOMEKYTOUH
asl aTTecTanus

Pa3nen 4 «Ontuka u
aToMHas (pU3UKa»

OIIK-2

3uaer

OCHOBHEIE 3aKOHBI
reoMeTpUIECKOMN
OITTUKH.

[TpuHuMnIBL
thopmMupoBanus
n300paKeHHS B
HEHTPUPOBAHHON
OIITHYECKOH CHCTEME.
OCHOBHEIE 3aKOHBI
BOJIHOBOM OIITHUKH.
3aKOHOMEPHOCTH
B3aUMOJICHCTBHS CBETA
C BEIICCTBOM.
OCHOBHEIE 3aKOHBI
TEIUIOBOTO H3ITyUCHHS.
OCHOBHEBIE TIOJIOXKEHMS
KBAaHTOBOH MEXaHHKH.

[puHumnIb
MOCTPOCHHS
AJIEKTPOHHBIX
000J10YeK aTOMOB.
OCHOBHEIE  CBOMCTBa
aTOMHBIX sanep.

OCHOBHBIE TIOJOKEHUS
(hU3MKH 3TIEMEHTapHBIX
YaCTHUIL.

Ymeer:

Pemats THIIOBBIE
3a1a49d
TEOMETPHUICCKOM u
BOJIHOBOM OIITHKH.
[IpoBoauts
9KCIIEPUMEHT ¢
ONTHYECKUMHU
CHCTEMAaMH.

[IpoBoauts
JKCIICPUMEHT o

M3YYEHHIO  BOJIHOBBIX
CBOIICTB CBeETA.
[IpuMeHSITh IPUHITUITEI
TeOMETPUYECKON U
BOJIHOBOM OITHKHU KU
JIJI OOBSICHEHUS
KOHKPETHBIX
MIPUPOTHBIX MPOIECCOB
Baaneer:

HaBrsikamu paboTsl €
1a00paTOPHBIM
00opyIoBaHUEM,

VO-1

co0eceroBanue

I1P-1

TCCT

I1P-2

KOHTPOJIbHAs
paborta

ITP-6,

nabopaTopHas
pabora

9K3aMCH

14




METOAUKaAMH
OIITHYECCKOI'O
IKCIICPUMCHTA.

V. CIIHCOK YYEBHOU JJUTEPATYPbI U UHOOPMAIIMOHHO-
METOAUMYECKOE OBECIIEYHEHHUE JUCIUIIJIMHbI

OcHoBHas1 JiuTEpaTypa

1. Bamumies M.T'., [ToB3uep A.A. Kypc oOmieit ¢pusuku : YueOHOE mocobue. 2-¢ u3na.,
crep. — CII0.: U3narenbctBo «Jlanby, 2010. — 576¢. http://e.lanbook.com/books/38/

2. Wsnue A.Jl. ®usuka : YuebHoe mocodbme. 2-¢ usn., ucnp. — CII6.: M3naTenbcTBO
«JTanby, 2009. — 672c¢. http://e.lanbook.com/books/163/

3. Kypc puszuku: YueOuuk mist By3o: B 2 1. T. 2. 6-e uza., ucnp. u gon. / [Tox pea. B.H.
Jloszosckoro. — CII6: U3natensctBo «Jlanb», 2009. — 608c. http://e.lanbook.com/books/239/

4. Kypc ¢usukn: Yuebnuk mis By3os: B 2 1. T. 1. 6-e uzn., ucnp. u gorm. / ITox pen. B.H.

Jloszosckoro. — CII6: U3natensctBo «Jlauby», 2009. — 608c¢. http://e.lanbook.com/books/236/

JlomoJiHuTeIbHAS JIUTEpPaTypa
1. AnemkeBuu B.A. Onrtuka. M.: ®usmariaur, 2011.-320 c. http://e.lanbook.com/view/ book/
2098/

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « AHTEepHET)

CryneHTbl MOTYT HOJY4YUTh JOCTYN K 3JEKTPOHHBIM 00pa3oBaTeNIbHBIM pecypcaM uepe3 CalT
JAB®Y (moctyn c caiita Hayunoii oubmuorexu IBOY) URL: http://www.dvfu.ru/web/library/rus_res

1. Enunoe okHO moctyma k odpasoBarenbHbIM pecypcamURL: http://window.edu.ru

2. DnekTpoHHO-0nOMoTeuHast cucrema M3narenscrea "Jlans" URL: http://e.lanbook.com

a TaKke B cBOOOTHOM noctyrie B IHTepHeT:

1. Studentlibrary [OnexkTponHas Oubnuoteka yueOHoit PDF-nureparypbl 1 yaeOHUKOB JUis
BYy30B. (OecrutaTHbie mostHoTekcToBBIe yueOHuku] URL: http://www.studentlibrary.ru/cgi-bin/mb4

2. Bupryansnsie naboparopusie padotsr http://barsic.spbu.ru/www/lab_dhtml/,

http://www.all-fizika.com/article/index.php?id article=110

Ilepeyenb uHGpOPMALMOHHBIX TEXHOJIOTHI U MPOTPAMMHOIO o0ecreYeHust

[Ipu ocymecTBieHnn 00Pa30BaTENLHOTO MCIONB3YETCS CIEAyIolee MPOrpaMMHOE
obecrieuenue: MicrosoftOffice (Excel, PowerPoint, Word u t1. n), OpenOffice, Skype,
porpaMMHoOe oOecrieueHue MeKTpoHHOoro pecypcea caiita IBOY, srmouas O5C [IBOY.

OVK aucummiauHel pa3MeméH B UHTETPUPOBAHHOM IUIaT(GOpMe 3JIEKTPOHHOTO O0Y4YEeHHS
Blackboard IB®V:

V. METOANYECKHUE YKA3AHMUSA 11O OCBOEHUIO JNCHUIIJIMHBI
HeoTpemiieMoOli 4acThlO JIMCHMILUIAHBI ABIIIETCS  JTaOOpATOPHBIA  MPAKTHKYM.
JIaGopaTopHblii MPAaKTUKyM HAa4YMHAETCS C BBOAHOTO 3aHATHs, Ha KOTOPOM IpernojaBareib

MIPOBOAUT MOAPOOHBIN MHCTPYKTAX IO MpaBUiIaM TEXHUKU O€30MacHOCTH Mpu paboTe B JaHHOMN
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nabopatopun. K BeIOIHEHHIO Ta00PaTOPHBIX PA0OT AOMYCKAIOTCS TOIBKO T€ CTYJICHTHI, KOTOPHIE
YCBOUJIM TPeOOBaHUs 1O TeXHUKE Oe30macHoCTH. BrimoHeHne 1abopaTopHbIX paboT COCTOUT U3
CIICAYIOIIHNX JTAIOB:

1. M3yuenne TEOpETHYECKOTO MarepHhaja U METOIMKH BBIMOJHEHUS J1a00opaTopHOM
paloThI 10 METOUYECKOMY ITOCOOMIO U PEKOMEH1yeMOH JIuTeparype K JaHHOW pabore

2. W3yuenne sKCepuMEHTaIbHON YCTaHOBKH, PEKUMOB €€ paboThI

3. ITomyyenus y mpernoaBaTesis J0MYCKa K BBIIIOJHEHHIO Ja00paTOPHOI paboThI

4. BrinosiHeHue sxciepuMenTa

S. O0paboTKM FKCIIEPUMEHTATIBHBIX JaHHbIX. Pacyer norpemHocren

6. OdopmiieHre MUCBMEHHOTO OTYETa M cJjada ero Ha MPOBEPKY MPETo1aBaTeIto

7. OTBeThbl Ha KOHTPOJIbHBIE BOIPOCHI 110 JAHHOM J1abOpaTOpHOM paboTe

Otuer o 1abopaTopHOi paboTe AOKEH BKIIOYATh CIEAYIOLIUE Pa3Ieibl:
1) Ha3zBaHue 1a00OpaTOPHOI pabOTHI, €€ HOMED;
2) uenb paboThI;
3) mepeveHb UCIIOJIb3yeMbIX TPHOOPOB, PUHAICKHOCTEH 1 000PYIOBAHHS,
4) npUHIMIHATIFHAS CXeMa YCTaHOBKU;
5) pacueTHble POPMYIIBI, XapaKTEPUCTHKH UCIIOIB3yEMBIX TIPHOOPOB;
6) TabaUIIBI C pe3yIbTaTaMu U3MEPEHHIA;
7) rpaduyeckoe mpeacTaBICHNE PE3yIbTaTOB;
8) pacdeTsl MOrPenIHOCTEN U3MEPEHHUS,;
9) okOHYATENbHBIN pe3ysIbTaT C Y4ETOM MOIPEUTHOCTEN U3MEPEHMUS;
10) BBIBOIBI TIO paboTe.
Metoanyeckoe odecnieyeHue JHCHUTIMHbI

1. MeTtoaudeckue yka3anusi K JJa0opaTOpHBIM paboTam

2. MeTOI[I/ILIeCKI/Ie YKa3zaHusg K J'Ia60paT0pHI>IM pa60TaM B OJICKTPOHHOM BHJIC:
https://bb.dvfu.ru/webapps/blackboard/execute/modulepage/view?course id= 102 1&cmp_tab id
= 139 1&mode=view

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI
JlaboparopHble ~ paOOTBHl  BBIIOJHSAIOTCS HA  COBPEMEHHOM  OOOpYyIOBaHUU B
CMEeLMAIN3UPOBAHHBIX JJabopaTopusx: JlaboparopHble paboTel o ontuke — B L530. MHorue
nabopaTtopHble PadOThl KOMITBIOTEPU3UPOBAHbI, IOMUMO 3TOT0, B KaXKJ0U J1abopaTopuu Kadeapsl
MMEIOTCSI KOMITBIOTEPHI C BBIXOAOM B MHTepHET. JIeKIMn U ceMHHApCKUE 3aHATUS MPOXOAAT B
JIEKIIMOHHOM ayIUTOpUH B Kopmyce L.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIMITJINHBI

JlaGoparopHble  paOOTHl  BBIIOJHSIOTCA HAa  COBPEMEHHOM  OOOpYyJIOBaHMM B
CMeLMANU3UPOBaHHBIX  Jabopatopun — B L530. Mmuorue naGopaTopHble  pabOTHI
KOMITbIOTEPU3UPOBAHBI, IOMUMO 3TOT0, B KaXJ101 J1abopaTopuu Kadeapbl UMEIOTCS KOMITbIOTEPHI
¢ BbIxoZioM B MHTepHeT. Jlekunuu u ceMMHapCKue 3aHATHS IPOXOJAT B JIEKIIMOHHOW ayJUTOPHH B
Kopmyce L.

MynbTUMeUiHAs JIEKIIMOHHAs ayIUTOPHsT (MYJIbTUMEANIHBINA TPOEKTOP, HACTCHHBIN KpaH,
HOYTOYK).

Crernuanu3upoBaHHOE JJA0OpaTOPHOE 000PYIOBAHKE /IS MPOBECHNE Ta00paTOPHOTO (Pu3.
MPaKTUKyMa:
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OnTtuka u atomHas ¢usuka; [locrpoenne 300 OpeHernst / 30HHBIC TIIACTHHBI, 3aKOHBI JIMH3
u ontuueckux npubopos, Konbiia HetoTona, /lucnepcus u paspemaiorias cCriocoOOHOCTh MPU3MBI U
TUGpakMOHHOTO  crekTpockomna,  [lomsipusanus ~ 4eTBEPTHBOJIHOBBIMU  IUIACTHHAMH,
Wutepdepomerp Maiikenscona, I[lomspumerpuss (3-H buo) , Dddexr Dapanes, YpaBHeHUsS
Openens - Teopust orpaxenus (3akoH bprocrepa), Judpaknus snexrponos, Cepus bambmepa.
Omnpenenenue nocrossHHOW Punbepra, DnemMeHTapHBIN 3apsi U ONBIT MUITHKEHa, 3anpenieHHas
30Ha repMaHusi, ATOMHbIE CHEKTPHI JBYXDJEKTPOHHBIX CHCTeM, 3akoH u3inydenus Credana -
Bonbumana ¢ ycunurenem, Dxcnepument ®dpanka-I'epra ¢ HeoHOBOH TpyOKoit, OmnpeneneHus
noctostHHOM Ilnanka mpu momomu Qororddexra, U3yuenne sdpdekra Xoima B TepMaHHCBOM
IIPOBOJHMKE p-THUIIA
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[Tpunoxenue 1

MMHUCTEPCTBO OFPASOBAHUS U HAYKU POCCUMCKON ®EJIEPALIMNA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHE
BBICIIETO 00pa3oBaHUs

«/labHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYUEHUE CAMOCTOSATEJBHOM
PABOTBI OBYYAIOIIINXCA

no AMCuUMIIJIMHE «OnTHKa ¥ aTOMHAas (1m3m<a»
Hanpasnenue - 11.03.04 «OnekTpoHuKa M HAHOIIEKTPOHUKA»

@opma NOAroTOBKHU OYHAas

BaaauBocTok

2018
18



[Inan-rpaduk BRIMONHEHUSI CAMOCTOSTENbHOM pabOTHI IO TUCIUIUIMHE

o Bug IIpumepHBIC HOPMBI
Ne Hata/cpoku . puMEp P
CaMOCTOSATEILHOU BPECMCHH Ha dopma KOHTPOIISA
/ BBITIOJTHEHUS
o paboTHI BBITIOJTHCHHE
IToaroroBka k
1. CobecenoBanue,
1 - 18 nenens MIPaKTUYECKUM 3 gac.
MPOBEPKa OTYETA
3aHSATHSIM.
2. [ToaroroBka k Ompoc
5-7 Henmens 3 gac. poc,
KOJIJIOKBUYMY cobecel0BaHNe
3. [ToaroroBka k Ompoc
01.05-30.05 A 3 vac. Pos,
KOJUTOKBUYMY cobeceJoOBaHMeE.
4, DK3aMeH, OTBET Ha
[loaroroBka k sK3aMeHy 27 qacoB
BOMPOCHI Oujera
36 yacos

CamocrosTenbHas pa60Ta CTYACHTOB HAIIpaBJICHA Ha PCHICHUEC CJICAYIOIIUX 3aa4:

- CTUMYJIMPOBAHUE PUTMUYHON YU4eOHOMU, TO3HABATEILHON U TBOPUYECKOM JICATSIILHOCTH B
TEYEHUE BCEr0 CEMECTPa;
- COBEPIICHCTBOBAHNE HABBIKOB MTOMCKA HEOOXOIMMOW HAYYHOH U y4eOHO-METOIMIECKOM
JIUTEpaTyphl;
- COBEpILIEHCTBOBaHNE YMEHUH peraTh PU3NUECKUE 3a/1a4l PAa3JIUYHOIO YPOBHS CJIOKHOCTH;
- pa3BUTHE AaHAIUTUYECKOTO MBIIIJICHUS] © KOMMYHUKAaTUBHBIX CLIOCOOHOCTEHH.

HpI/I IMOATOTOBKC K HNPAKTHYCCKHUM 3aHATUAM CTYACHTHBI HU3Yy4YalOT HAY4YHYIO, y‘-Ie6HYIO u

METOJMYECKYIO JIUTEPATypy MO COOTBETCTBYIOIICH TeMe (CM. TEMbI 3aHATUI NMPAKTUYECKON YacTH
Kypca).

HpI/I IIOATOTOBKEC K TCCTUPOBAHUIO U PKP CTYACHTBI PYKOBOACTBYIOTCA Tpe60BaHI/I${MI/I K UX

MO/ArOTOBKE, MPEACTAaBICHHBIMUA B Menua npe3eHTanuu «KpaTkuil Kypc JEeKIMi Mo AUCIUILTUHE
«OnTtuka u atoMHas Qusuka»». [Ipumepnsie Bapuantel PKP u TecTroBbIX 3amaHMii, a Takxke
KpUTEPUU UX OLICHUBAHUS MPEACTABIEHBI B IPHIIOKEHUN 2 «DOH/] OLIEHOUHBIX CPEJICTBY.

XapakTepucTHKA 3aJaHUH JJIs1 CAMOCTOATEIBHOM PadOThI CTYACHTOB N0 JMCHUILIHHE

Iloozomoexa k nadbopamopnwvim pabomam

[TogroroBka K abopaTopHBIM paboOTaM 3aKIIOYaeTCs BO BHUMATEIHHOM MPOYTECHUH
METOAMYECKUX YKa3aHUM IO BBIMOJHEHUIO Ja00paTOpHOIl paboThl, KPaTKOTO M3JIO0XKEHHUS ee
CYTH Ha CTPaHHUILy pa3BEPHYTOr0 JIMCTA U TIOATOTOBKE K COOECEIOBAHHUIO C IIPENOAaBaTeIeM 110
KOHTpPOJIbHBIM ~BompocaM. B Tom ciydae, ecium CTyOeHT He ycnen o0paboraTh
OKCIICPUMCHTAJIBHBIC TAHHBIC HA na6opaTopH0M 3aHATUH, OH OOJIKCH 3aKOHYHUTH PACUCTEI JOMa
U Ha CJIEJYIOLIeM 3aHATUH caTh OPOPMIICHHBII OTUET Ha POBEPKY.

Pewenue oomamnux KOHmMpoIbHbIX 3a0a4

JIns camMompoBEepKH TOTOBHOCTH CTYJCHTa K BBIIOJHEHUIO KOHTPOJILHOW paboTHl,
NpeIaraeTcsl PeIuTh TPCHUPOBOYHBIC 3aa4yd, pPa3MEIICHHBIC B 3JIEKTPOHHOM Kypce
Blackboard, ¢ ykazanusmu n otBeramu.

KonTposibHbIE pabOThI BHIIOIHSIOTCS B ANIeKTpoHHOM Kypce Blackboard.

Memoouueckue pekomenoayuu K 6bINOJIHEHUI0 KOHMPOJIbHOU PAdOmbl
Pexomennyercs cnenyrommii mopsimok padoTsl. CHavana HYKHO BHHUMATENBHO MPOUYUTATh
YCJIOBHS 3a7]a91 U TOTBITAThCS €€ PEeInuTh. ECIM BO3ZHUKAIOT 3aTpy/IHEHUS TIPU PEIICHUH, TO
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HY)KHO OOpaTUTBHCSA K yKa3aHHUSIM, 3aT€M CHOBA BEPHYThCS K pEUICHHIO 3ajauyu. Pemus ee,
MIPOBEPUTH MOJTYUYECHHBIN OTBET.

Iloozomoexa K 3auemy unu IK3ameHy

3adeT W HK3aMEH HAINpaBIICHbI HAa MPOBEPKY 3HAHWUW, YMEHUW M HABBIKOB, KOTOPBIE CTYIEHT
npuoOperaeT B TeueHue cemectpa. [Ipu perynsapHoii, cuctematnueckoil pabore B cemecTpe,
CBOCBPEMEHHOM OTUETHOCTH I10 33/IaHUSIM, CTYICHTY He TpeOyeTcs JOMOIHUTEIBHOE BpeMs Ha
MOATOTOBKY K 3K3aMEHY (3a4€Ty), OH OLICHKY MOJIy4aeT M0 PEUTHHTY.
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[Tpunoxenue 2

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EIEPAIIUM
denepanbHOE rOCy1TapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHHE
BBICIIIETO 00Pa30BaHUs

«/{aabHEeBOCTOYHBIN (eepaibHbI YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

®OHJA ONEHOYHBIX CPEACTB

1o JMCIMIIJIMHE «OnTUKa 1 aTOMHaA (])nzmca»
Hanpasnenue - 11.03.04 «3nekTpoHHKa U HAHOIIEKTPOHUKAY

®opma NOAroTOBKU OYHAas

BaaauBocTok
2018
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paboTsI;

Texkyuuii KOHTPOJIb

Texymas arTecTarus CTyIeHTOB 1o AucHUIUTHHE «ONTHKA U aTOMHAas (PU3HKa» TPOBOIUTCS
B COOTBETCTBHUHU C JIOKAJbHBIMH HOpMAaTUBHbIMH akTamMu JIBOY wu saBisercs o00s3aTEIBHOM.
Texymas arrectanusi MO MUCHUIUIMHE MPOBOIUTCS B (OpME KOHTPOIBHBIX MEPONPUITHN TIO
OIICHUBAHUIO (PAKTHUYECKUX PE3YJIbTAaTOB OOYYCHHsI CTYACHTOB (paboTa Ha MPaKTHUYECKHX
3aHATHSX, CAMOCTOSITENIbHAS paboTa CTYACHTOB, TECTUPOBAHUE, BBIMIOJHEHUE Pa3HOYPOBHEBBIX
3a/IaHMi, HalMCaHUE PyOEIKHBIX KOHTPOJIBHBIX padoT). OOBEKTaMH OLICHUBAHUS BBICTYITAIOT:

- yueOHas AUCHUIUIMHA (AKTUBHOCTh HA 3aHATUSIX, CBOCBPEMEHHOCTH BBIITOJIHEHUS
Pa3IMYHBIX BHJIOB 33/IaHUM, ITOCEIIAEMOCTh BCEX BHJIOB 3aHATHHI 110 aTTECTYEMOM JTUCIUILIMHE);

- CTETICHb YCBOCHUS TEOPETUUECKUX 3HAHU;

- YPOBEHb OBJIAJICHUS NMPAKTUYCCKUMH YMEHHUSIMH M HaBBIKAMH I10 BCEM BHUIaM y4eOHOMH

- pe3yJIbTaThl CAMOCTOSTEIILHON pabOThI

Koz komnereHmun Otansl GOpMHUPOBAHUS KOMIIETCHIIUN

OIIK-2, 3Haer 3a1aun (U3MKH, amnmnapar MaTeMaTH4YeCKOro aHaju3a,
CIIOCOOHOCTh TEOPHUH BEPOSTHOCTEH, MATEMAaTUYECKOM CTATUCTUKHU
BBISBIISITD YwMmeer IPUMEHATh 3aKOHBI JaHHOW IUCLMILIMHBI, 000011aTh,
€CTECTBEHHOHAYYHYIO aHAM3UpPOBaTh HMH(OPMAIMIO, TPHUMEHSET ammapar
CYIIHOCTb Mpo0IieM, TEOPHH AITOPUTMOB, (PU3UKH

BO3HMKAIOIHUX B XOHC Bianeer HaBbIKaMM paboThI C SKCICPUMECHTAILHBIM
npodecCHOHATbHON 00opynoBaHuEM;

JIeATEIbHOCTH, METOJIMKAMH  3KCIIEPUMEHTAJIbHBIX HCCIIEI0BAaHUM;
IpUBJIEKAaTh Ul HX HaBbIKaMU pabOTBl C HAy4YHOM M METOJUYECKOU
peueHus JUTEPATYPOU;

COOTBETCTBYIOILUN OCHOBHBIM 3KCHEPUMEHTAIbHBIM MaTEpUaJIOM,
¢duzuko- 0COOCHHO TEMH OINBITHBIMU (PaKTaMH, KOTOPBIE JIEKAT
MaTeMaTUYECKUN B OCHOBE HanboJiee BaKHBIX (PU3NUECKUX 3aKOHOB
amnapar

Ne|  Kontpomupyemsie Koppb! 1 aTamns: OneHouyHbIe CPECTBA -
m/ pa3aensl dhopmupoBaHus HauMEHOBaHHUE
1 KOMITETEHITU TEeKYIIUNA KOHTPOJIb poMe
KYTOUYH
as
arTecTa
Ust
4 | Paznen 4 «Ontuka u 3uaer YO-1 cobeceoBaHne | DK3aMe
OcHoBHBIE 3aKOHBI
aToMHas (U3UKa» OIIK-2 FeoMeTpHHECKoii I1P-1 TEeCT H
OIITUKH. I1P-2 KOHTPOJIbHAS
IIpuHLHIBI p a6ora
(opmupoBaHUA
M300paskeHHs s | ITP-6, nabopatopHas
LEHTPUPOBAHHON pabora
ONTUYECKOH CHUCTEME.
OcHoBHbIE 3aKOHBI
BOJIHOBOM OIITHKH.
BaKOHOMGpHOCTI/I
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B3aMMOJECHCTBUS CBETA
c BEILIECTBOM.
OCHOBHEIE 3aKOHBI
TEIUIOBOTO HM3ITyUYCHHS.
OCHOBHBIE TOJIOKEHUS
KBAaHTOBOM MEXaHHUKH.

IIpuHuns
TTOCTPOCHHUS
AIIEKTPOHHBIX
000J10UeK aTOMOB.
OCHOBHBIE ~ CBOMCTBa
aTOMHBIX sanep.

OCHOBHEIE MOJIOKECHUS
(1)I/IBI/IKI/I QJICMCHTAPHBIX

YaCTHII.

YmMmeer:

Pemats THITOBLIE
3a7a4n
TEOMETPUICCKOM u
BOJIHOBOI1 OIITHKH.
IIpoBoguts
SKCIICPUMEHT c
OIITHYECKUMHU
CHCTEMAaMH.

IIpoBoguts
SKCIIEPUMEHT o
U3YYCHHIO  BOJIHOBBIX

CBOMCTB CBETa.
[IpuMeHSITh TPUHIUIIBI
TEOMETPUIECKON U
BOJIHOBOH ONTHKHU KU
U OOBACHEHUS
KOHKPETHBIX
TIPUPOTHBIX MPOIIECCOB
Baaneer:

HaBeikamMn paboTel ¢
n1abopaTOPHBIM
obopynoBaHueM,
METOIUKAMHU
ONTHYECKOTO

OKCIICPUMCHTA.

KOMIIVIEKCBI OHEHOYHBIX CPEACTB

JUISI TEKYIIEA ATTECTALIAN

Ne HaumenoBanue KpaTkasi xapakTepucTuka IIpeacraBiaenue
n/n OICHOYHOI0 OLICHOYHOI'0 CpeaAcTBa OLCHOYHOI'0 CpeacTBa
CpeAcTBa B QoHze
2 I1P-1 CuctemMa  CTaHIAPTU3UPOBAHHBIX  3aJaHUM, BapuaHTbI TECTOBBIX
Tectsr MO3BOJISIIONIAas aBTOMATU3UPOBAThH MPOLEAYPY 3aJ]aHAN
M3MEpPEHNsl YPOBHS 3HAHUN M YMEHHUH
3 ITP-2 CpelncTBO IPOBEPKHM  yYMEHUH  IIPUMEHATH BapuanTsl
KonrposnbHeie IIOJIyYECHHBbIE 3HAaHUS I pEHIeHUs 3a1ay KOHTPOJIBHBIX paboT
paborel ONPEJIETICHHOTO THIIA TT0 TEME WJIU pa3ieny
4 1p-11 a) PeNpOayKTUBHOTO YPOBHS Kommekr
PasHoypoBHeBbIe 0) PEKOHCTPYKTUBHOI'O YPOBHS

3aaa4M U 3aJJaHUsA

B) TBOPUYECKOT'O YPOBHS

Pa3HOYPOBHEBBIX 3334

U 3aJaHui
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OrMmerka «OTINYHO»

CcdopmupoBaHHbIe, IPOYHBIE U TIIyOOKHE 3HAHUS 00 OCHOBHBIX 3aKOHAX (DU3MKH,
NPUHIUNAX (PU3MYECKOTO UCCIICAOBAHMS, YBEPECHHOE BIIaJICHUE YMEHUSAMU U HABBIKAMH B
OaHHOM o6nactu. OTBET CTylIEHTa JEMOHCTpUPYET 3HAaHHWE NpeaMeTa, OTIMYaeTCs
rTyOMHONW M TOJHOTOM PACKpPBITHS TEMbl; BIaJIEHUE TEPMHUHOJOTHUECKUM allapaToMm;
yMeHUe 00BSCHSTh CYIHOCTb, SIBJICHUH, IPOLIECCOB, 1EJIaTh BBIBOABI M 00001IEHNUS, JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH IIPUMEPDI

Otmerka «Xopomo»

CdhopmupoBaHHbIe, TPOYHBIE U TIYOOKHE, HO COJEPIKALINE OT/ICIbHbIE HETOYHOCTH,
3HaHUS 00 OCHOBHBIX 3akoHax @u3uku. He pocTarouHo yBepeHHOe, XOTd U
copMHpOBaHHOE, BIIQJICHHE YMEHHMSIMH M HaBBIKAMH B JaHHOM oOiactu. B orBere
JOIIYCKAIOTCS OTJENIbHBIE HETOYHOCTH.

OTMeTKa « Y/10BJIETBOPUTEIBHO)

Henonnble mpencraBieHuss 00  OCHOBHBIX — mocTtynarax — ¢usuku.  OTBer
CTYJEHTACBUJIETEIbCTBYET O cJIa00 Cc(OPMUPOBAHHBIX HAaBBIKAX aHalIM3a SBJICHUM,
IIPOLIECCOB, HEOCTATOYHBIM YMEHHEM AaBaTh apryMEHTUPOBAHHBIE OTBETHI U IIPUBOJUTH
IIPUMEPBHI; HEJOCTATOUHOM JIOTMYHOCTBIO U TOCJIE0BATEIbHOCTBIO OTBETa. Jlomyckaercs
HECKOJIbKO OIINOOK B COJIEPKAHUU OTBETA.

Ormerka « HeyaoBiieTBOpUTEJIBHO»

OTBer cTyAeHTa, 0OHApYKUBAIOLIUI HE3HaHUE (PU3MKH, OTIMYAIOIIMNACS HE3HAHUEM
OCHOBHBIX 3aKOHOB TEOpWH, HEC(HOPMHPOBAHHBIMHA HAaBBIKAMHU aHajHM3a SBICHHM,
IIPOLIECCOB; HEYMEHHEM [JaBaThb APIyMEHTHUPOBaHHbIE OTBETHI. CTYINEHT JEMOHCTPHUPYET
(dbparMeHTapHbIe TpPEACTaBICHUS OO0 OCHOBHBIX 3aKOHaX (DM3UKH, JOIyCKaeT TpyOble
OLIMOKM IPU OTBETE, HEYMEHHE IPUMEHUTh UMEIOIINECs 3HAHUS Ha ITPAKTHKE.

Kpurepun oueHKH 3HAHUH YMEHHI M HABBIKOB IIPH TeKYyLIeH NpoBepKe
I. OueHka yCTHBIX OTBETOB:
OrMmerka "OT1anyno"

1. JlaH TOJIHBIN U TIPABUJIBHBIA OTBET HA OCHOBE U3yYEHHBIX TEOPHUM.

2. Marepuan NoHAT U U3y4EH.

3. Marepuasl M3JI0KEH B ONPEACICHHOM JIOTMYECKOW MOCIIEeI0BATEIbHOCTH,
JIUTEPATYPHBIM A3BIKOM.

4. OTBeT CaMOCTOSITENTbHBIM.

Otmetka "Xopomo"

1, 2, 3, 4 — aganornuno ormerke "O1imaHO".

S. JomymieHs! 2-3HecyliecTBeHHbIE OIINOKH, UCIPABIEHHBIE MO TPeOOBAHUIO
yuuTess, Habnoaanach "epoxoBaToCTh' B U3I0KEHUH MaTepHara.

OtmeTka "YaoBaeTBOPUTEIBLHO'"

1. VY4eOHbIi MaTepuai, B OCHOBHOM, H3JI0KEH ITOJIHO, HO TIPY ATOM JIOTTYIIIEHBI
1-2cymiecTBeHHbIe OIIMOKM (HampuUMep, HEyMEHWE INPUMEHATh 3aKOHbl U TEOPHM K
O0O0BSICHEHUIO HOBBIX (DAKTOB).

2. OTBeT HENoJHBIN, XOTA U COOTBETCTBYET TpeOyeMoi IiyOumHe, MOCTPOeH
HECBSI3HO.

Otmerka "HeynoBiaeTBopureabHO"

1. Hesnanue nin HemoHnManue O00JIbIICH Wi HanboJiee CYIeCTBEHHON YacTH
y4eOHOro MaTepuaia.

2. JlomyIeHpl CyIIecTBEHHBIE OIMMOKH, KOTOpPhIE HE HWCIPABISIOTCS TIOCIE

YTOUHAIOMIUX BOIMPOCOB, MATCpHaI N3JIOKCH HECBA3HO.

OLIEHOYHOE CPEJICTBO «TECTOBBIE 3AJIAHW A » T1P-1
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TecroBble 3aganus o aucruruinHe «ONTHKA W aTOMHAs (PU3UKa» COCTABIEHBI 1O BCEM
paszenaM Kypca M SIBISIOTCS OJHUM M3 KOHTpoJMpyromux meponpusatuil. Kaxmgoe tectoBoe
3aJlaHue COCTOUT U3 15 Bompocos, Bpems TectupoBanusi — 30 MUHYT.

TectoBble 3aganus no aucuuruinHe «OnTHKa U aTOMHAs (PU3UKa» COCTaBIIEHBI 110 BCEM
paszenaM Kypca M SIBJISIFOTCSL OJHUM M3 KOHTPOJIMpYHOIIUX Meponpustuil. Kaxpoe tectoBoe
3aaHue CcocTOMT W3 15 BompocoB, BpeMsa TectupoBanusi — 30 MuHyT. OlEHHUBaHUE IO
NATHOAITLHON CHCTEME.

Kputepuu onieHrBaHUs B paMKaxX JaHHOTO OIEHOYHOT'O CPE/ICTBA

v OTJIMYHO — [IPE/ICTABJIEHBI IPAaBUIIbHBIE OTBETHI Ha 13-15 BOIpocoB;

v XOPOIIIO - TPEACTABIICHBI ITpaBWIbHBIE OTBETHI HA 13-10 BOIpOCOB;

v YIOBIIETBOPUTEIBHO - TMPEJACTABICHbl NpaBWIbHbIE OTBETHI Ha 10-7
BOIIPOCOB;

v HEYJIOBJIIETBOPUTEIBHO — C MPEACTABIEHBI IPABUIBHBIE OTBETHI MEHEE, UEM

Ha 7 BOIIPOCOB;

[IPUMEPBI TECTOBBIX 3AJJAHUN
1. «kKBaHTOBasl ONITHKA»

1. OmnpenenuTs MUHIMAJIBHYIO JITHHY BOJHBI B cepun banbemepa. [locTosiHHas
Punbepra K= 11107 2~

a) 564 Hm

0) 264 um

B) 464 M

r) 364 HM

2. Oueprusa ¢oroHa, moriomaeMoro QorokatonoMm, paBHa 5 3B. Pabora BbIxona
aneKTpoHa U3 (hoTokaToa paBHa 2 3B. Uemy paBHa BeTM4MHA 33/I€P’KUBAIOIIETO TIOTEHIIAANIA, TIPH
KOTOPOM NpeKpaTutcst GoToTok?

a)7B

6)3B

B)3,5B

r) 10 B

3. ®oTtoTok HackleHus npu GoTorhdeKTe ¢ yMEHbIIEHUEM M1aJAI0LIET0 CBETOBOTO
MOTOKA

a) YBEIITMYUBACTCS

0) yMeHbIIIaeTCs

B) HE U3MEHSETCS

T') YBEIIMYUBACTCS UM YMEHBIIAETCS B 3aBUCIMOCTH OT PabOTHI BBIXO/1a

4. JlaBneHue, Npou3BOAMMOE CBETOM IIPY HOPMAJIbHOM Ia/ICHUH Ha IIOBEPXHOCTb,
OTIpEETISIETCS BRIPAKCHUEM:
a)p=pE/c

0) p=2E(1+p)/c

B)p = (1+p)E/c

r)p=(l-p)E/c

2. «KBaHTOBasI MEXaHUKA»

1. MaxkcumaabHOE YUCIIO AJICKTPOHOB HA TPEThEH AMEKTPOHHON 000JI0UYKEe aTOMa
paBHO:

a) 24

0) 12

B) 18
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r) 21

2. Hecraunonapueim ypaBHeHnueM lllpenunrepa sBisieTcst ypaBHEHHE:
z
irz—ﬁ.‘-I“+ Ufr,v,2,0)¥ = s’ﬁﬁ
a) 2m &
a2 2m meay’ x
Ay g MAE
0) dx h 2
25
A+ —Fyw=0
B) vre Y
a? w 2m
Cr L S Ew=0
r) det B v
3. BBIposKICHHBIMU HAa3bIBAIOTCSI:

a) PA3JIMIHBIC COCTOAHHUA C OANHAKOBBIM 3HAYCHUCM DHCPIUn

6) Pa3IUuYHBIC COCTOAHHA C OJMHAKOBBIM 3HAYCHUEM MACChI

B) pa3iIn4YHbIC COCTOAHUA C OAMHAKOBBIM 3HAUYCHUCM Op6I/ITaJIBHbIX MOMCHTOB
r) Pa3INIHBbIC COCTOAHUA C OJHMHAKOBBIM 3Ha‘IeHI/IeIJ\éI «IICH» - (I)YHKL[I/II/I

4, Jle bpoiine 0000mIHMII COOTHOIIIEHUE P A s ¢doroHa Ha JOOBIE BOJIHOBBIC
MIPOLIECCHI, CBA3AHHBIC C YACTUIIAMHU, UMITYJILC KOTOPBIX paBeH p. Torma, eciim CKOpOCTh YaCTHII
OJIMHAKOBA, TO HAUMEHBIIIEHN JUIMHON BOIHBI 00JI1a4aI0T:

a) aib(a-gacTUIIBI

0) HEUTPOHBI

B) DJIEKTPOHBI

T') MPOTOHBI

5. Ha xakoMm u3 rpaukoB NMpaBMWIIBHO TIOKa3aHa 3aBUCUMOCTD JUTHHBI BOJTHBI JIC
Bpoiiis a51ekTpoHa OT €ro CKOpocTu? A
a)l ' 2
0) 2 ’ '
B) 3
r)4

3. «Snepuasi pusuka»

1. BupryanbpHble 4acTULbI, OCYHIECTBIIIOIINE B3aUMOEHCTBHE KBAPKOB IIPU
00pa30BaHUU aIpOHOB, B KBAHTOBOM XpoMoaANHaMHUKe ((pU3MKe BHICOKUX dHEPTHI) MOJTYyUHIH
Ha3BaHMUE:

a) JICTITOHBI

0)oToHbI

B) ME30HBI

T') TIFOOHBI

2. Snpo aroma coCTOUT U3:

a) IPOTOHOB U JIEKTPOHOB

0) MPOTOHOB U HEUTPOHOB

B) HEMTPOHOB U DJIEKTPOHOB

I') HyKJIOHOB U 3JIEKTPOHOB

3. TepmosiepHOI peakuen Ha3bIBAeTCA:

a) pacraj JIETKUX sIep

0) pacnaz TSDKENBIX sep
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B) CHHTE3 JIETKUX s7EP

') CUHTE3 TSKENBIX siIep

4. DNeKTpUUeCKU HeNTpaIbHas 3JIeMEHTapHas YacTHIla, BXOASIIAsi B COCTaB
J1:000r0 aTOMHOTO sApa:

a) HEUTPUHO

0) HEWTpOH

B) DKCUTOH

r) poToH

OLIEHOYHOE CPE/ICTBO IIP-2
Kputepun onieHrBaHus B paMKaxX JaHHOTO OLIEHOYHOI'O CPEJICTBA

v OTJIMYHO — MOJIHOE JIOTHYHOE U3JIOKEHHIE TEOPETHYECKOTO MAaTEpHalIa ¢ HEOOXOJUMbIMU
BBIBOJIAMHU, TPAaMOTHBIE (DOPMYITUPOBKHU (PU3MUECKUX BETHMUUH, PEIICHUE 33124 C BEIBOJOM paboyeit
(GopMyJIbl M TPABUIILHBIM YHCIIOBBIM 3HAUEHUEM;

v/ XOpOIIO — IMOJHOE M3JI0KEHUE TEOPETHIECKOr0 MaTephaia, He BCEria MpeICTaBICHbI
HE00XO0AUMBIE BBIBO/IbI, €CTh HETOUHOCTH B (DOPMYIUPOBKAX, pelICHUE 3ajiay C BHIBOJIOM paboueii
(hopMyJIBI M TPaBUILHBIM YHCIIOBBIM 3HAYEHUEM;

v/ YIIOBJIETBOPHUTEIBHO — TEOPETUYCCKUII MaTephal H3II0KEH OECCHCTEMHO, pElICHHE
3aja4 MmpezcTaBieHo 0e3 BbIBOa (JOPMyYIIbI M YUCIIOBBIX PACUETOB;

v’ HEyJOBIETBOPUTEIBHO — OTCYTCTBYIOT OTBETHI Ha TEOPETHUCCKHE BOIPOCHI, PEIICHO
MEHee IIOJIOBUHBI 33/1a4.

PKK 2.2. BoiiHOBasi onTHKA

Bapuanr 1.

1. WnTepdepenus CBETa. OnTnueckast pa3HOCTb XoJa. Ycnosue
MHTEP(PEPEHIMOHHBIX MAKCHMYMOB U MUHUMYMOB.

2. IIy4ok cBera, MUAYIMIMI B CTEKISHHOM COCYJ€ C TIIMLEPUHOM, OTPAXKAETCA OT JHA
cocyna. [Ipu kakoMm yriie mageHust OTpaKEHHBIN ITyY0K MaKCHMAaJIbHO TOISIPU30BaH?

Bapuanr 2

1. Pacuer wuHTeppepeHIMOHHONM KapTUHBI OT JBYX HUCTOYHUKOB. Illupuna
UHTEeP(EPEHIIMOHHON MOIOCHI.

2. JludpakimonHas penieTka, OCBeleHHas HOPMaJIbHO MaJatolIMM CBETOM, OTKJIOHSIET

0 o
CIICKTP BTOPOTI'O MOPAAKa HA YTOJI 14~ . Ha kakoit YroJi OTKJIOHACT OHa CIICKTP TPETHETO nop;mKa?

PKK 2.4. KBantoBast onTHKA

Bapuanr 1.

1. Komnron-a¢ ekt u ero oobsicHeHue.

2. Ompenenuth pabOTy BBIXOAA DJIEKTPOHOB W3 HATPHs, €CJIIM KpacHas TpaHHUIa
dotorddekra pasHa 500 HM.

3. [Toctrynater bopa. Meroa kBaHTOBaHUS CTAallMOHAPHBIX OPOUT.

Bapuanr 2.

1. Bunpt u 3akons! hoTodrddexra.

2. KakoBa nomkHa OBITh JUIMHA BOJHBI ) - M3Jy4EHMs, MaJAIOLIEr0 Ha IUIACTHHKY

maTuHbl (padoTa BeIxoaa 6.3.9B), ecnu MakcuMalibHasi CKOPOCTh (POTORIEKTpOHOB paBHa 3. 10 ®
m/c.

3. DHeprus aToMma Bogopoja B reopun bopa.

Bapuanr 2.
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1. OnpenenuTh YUCIIO AAEp, PaCHafalomuXcs 32 1 MUH B paJHOaKTUBHOM H30TOIE
32 y
docdopa ;¢ P maccoit 1 mr.
2. CoCTaB U XapaKTePUCTHKH aTOMHOTO S1pa.

OIEHOYHOE CPEJIACTBO IIP-11

B pamkax [aHHOTO OLIEHOYHOIO CpPEICTBAa CTYAECHTAM IPENBSBISAIOTCS Pa3HOYPOBHEBbHIE
3a/laHusl, KOHTPOJUPYIOUINE YPOBEHb TEOPETHMYECKMX 3HAHUN M YMEHHWIl pemarh (usnueckue
3aJjauy 10 pa3IMYHbIM TeMaM Kypca ¢usuku. Kpome 3Toro, B Kaxaoe 3a1aHue BKIIOYEH JIEMEHT
(bU3MYECKOT0 3HAHUS, HAIIPABJICHHBII HA Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH: COCTaBUTh YCIIOBUE
3aJjauu 1O IMPEUIOKEHHBIM JJAHHBIM, BBICTPOUTH UEPAPXHUIO AJIEMEHTOB (PM3UUECKOTO 3HAHMS U3
MIPEIJIOKEHHBIX, TOTOJIHUTH (POPMYITHUPOBKU 3aKOHOB U T. 1.

Kputepun onieHrBaHUs B paMKaxX JaHHOTO OLIEHOYHOI'O CPEJICTBA

v OTJIMYHO — 0e30mMO0YHO pEeUIeHbl 3aJaHusl PENpOJYKTUBHOIO U
PEKOHCTPYKTHBHOTO YPOBHEH; TPAMOTHO CPOPMYIIMPOBAHO U PEUICHO 3a/laHNe TBOPYECKOTO
YPOBHS;

v XOpOILIO — pELIeHbl 33/JaHUs PENPOAYKTUBHOTO U PEKOHCTPYKTUBHOIO

YPOBHEH, €CTh HETOYHOCTU B (DOPMYIMPOBKAX WM HEBEPHBIE YHCIOBBIC OTBETHI B 33/1a4ax,
IrpaMOTHO C()OPMYJIMPOBAHO U PEIICHO 3aJjaH1E TBOPUYECKOTO YPOBHSI;

v YAOBJIETBOPUTEIBHO — BBIIIOJHEHBI HE BCE 3aJaHUs PENPOLYKTUBHOIO W
PEKOHCTPYKTUBHOTO YPOBHEW, HE BBIMOJHEHO 3aJJaHUE TBOPUYECKOTO YPOBHS;
v HEYJOBJIETBOPUTEIIBHO — PELICHO MEHEE MOJIOBUHBI 3a/IaHUM, TBOPYECKOE

3aJaHuC HC BBIITOJITHCHO.

[TPUMEPHI PASHOYPOBHEBBIX 3AJIAHUI

3amanue 1.

1. Chopmynupyiite sBIeHUs, TMOATBEPXKAAIOIINE BOJIHOBYI TMPUPOIY CBETa.
ChopmynupyiiTe iBIEHUS, TOATBEPKIAIONINE KOPITYCKYISIPHYIO PUPOJTY CBETA.

2. @DOTOH ¢ JIMHOM BOJHKI 15 M paccesiyicss Ha CBOOOIHOM AJIeKTpoHe. [[n1Ha BOTHBI

paccestHHOro (hoToHa 16 M. OnpeenuTh yroi paccesiHusl.

3ananue 2.
1. AkTuBHOCTBH HEeKOTOporo u3otona 3a 10 cyrox ymennimuiach Ha 20%. Kakue BenndamHbI
MOXHO OHpeIleJ'II/ITB 110 JTaHHBIM 3az[aq1/1‘? Hpe)ICTaBI)Te BO3MOXXHBIC peIHeHI/ISI.

2. B omHoM akte jaeneHus 25U ocBoboxkaaercs aneprust 200 MaB.  Omnpenenuts

SHEPTHUIO, BBLIENSIONIYIOCS TIPU Paciiajie BeexX sep ypana Maccoi 1 r.
3. TIpaBuiio cMelenus. 3aKOHOMEPHOCTH & — pacnaoa, B — pacnaoa .

ITPOMEXYTOYHASA ATTECTAIIUA

ITpoMexyTouHas aTTecTanus MO CTYAEHTOB AUCLMILUIMHE TMPOBOJUTCS B COOTBETCTBUU C
JIOKaJIbHBIMU HOpMaTUBHBIMU akTamu JIBOY u sBisiercs o6s13aTebHOM.

[IpomerxyTouHas aTTecTanys Mo AUCHUILINHE TPOBOAUTCS B (hopMe K3aMeHa (OTBETHI Ha
BOIIPOCHI, YCTHBIM OMpOC, omneHouHoe cpenctBo YO-1). Ecnmu cTyneHT MMeeT MOoJIOKHUTEIbHbBIC
OLIEHKM 110 BCEM BHJIAaM TEKYIIEro KOHTPOJIA, C CyMMapHbIM OamioMm Oonbmie «3.5», or
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MIPOMEXYTOUHOI arTecTalui OH ocBoOoXkaaeTcs. CTYIAEHTHI, JKeIalolIue YIydlIuTh pPe3yiabTaThl
TEKYLIEH yCIIeBaeMOCTH, MPUXOIST Ha SK3aMEH.

[Ipuban3uTenbHbIe BONPOCHI JAJIsl YCTHOIO OTBETA.

Chopmynupyiite npenmet ¢usuku. HazoBUTE OCHOBHBIE METOIBI UCCIICIOBAHUS B (DU3HKE.
Uro Takoe aOcTparupoBaHue, Gusndeckas Mojenb? CUcTeMbl U3MEpeHHs] (PU3NUECKUX BEITHUYHH.
Abcomtotabie cuctembl eauanil. Cuctemsl equann CI'C u CHL.

KorepenTHbie 1 MOHOXpOMaTUYECKHE CBETOBbIE BOJIHBI. IHTepdepenius ceera. MeToabl
MOJTy4YeHUSI HHTEPPEPEHIIMOHHBIX KAPTHH.

Pacuer untepdepeHIIMOHHON KapTUHBI OT IBYX UCTOUHUKOB.

WuTtepdepeniys cBeta B TOHKUX TUIEHKAX. [1010Ckl paBHOT'O HAaKJIOHA U PAaBHOM TOJIIIMHBI.
Komnpa HerotoHa.

[Tpunnumn I'roitrenca @penena. Meron 308 @penens. [IpAMOIMHERHOCTh pacIpOCTPaHEHUS
CBETa.

Judpakus cBeTa Ha KpyrJioM OTBEPCTHUH M OT HENPO3PAyHOro 3KpaHa. Pazpemaromas
CIOCOOHOCTH ONTUYECKUX MPHOOPOB.

Judpaxus cBeTa Ha IIEIU U HA pelleTKe. YTI0Basi JUCIEPCUs PELLIETKH.

[lonspuzanusa cBera. Bugsl MOJISIPU30BAaHHOTO  cBeTa. MeToabl  MOJy4YEeHHs
MOJNSIPU30BaHHOTO cBeTa. (OOBIKHOBEHHBI W HEOOBIKHOBEHHBIM iyun.  [lomsipusaropsr u
aHanu3aropsl. 3akoH Maimoca. [Ipusma Hukons. IlpumeHeHue mossipu30BaHHOIO CBETA.

Nznydenne uepHoro tena. 3akon Kupxroda. 3akon Credana-bosnbiimana 3aKoH CMEIIEHUS
Buna. KBanrosas runoresa [1nanka.

®orosnekrpuueckuii dpdexr. 3akoHsl GoTodddekxra. YpaBHeHHE DWHIITEHHA I
dotorddexra. DPdext Komnrona.

JluneitgaTeie ciekTpsl aTOMOB. Mojiens atoMoB 1o Pesepdopny u Bopy.

Teopus bopa st aTOMHOTO s/1pa BOAOPOIa.

['unoreza ne bpoiina. Audpakuus s1ekTpoHOB. COOTHOIIEHHS HEONPEIEICHHOCTEN
Ieiizendepra.

. Peakuuu nenenus. LlenHsle sipepHble peakivu.

Tunosblie BOIIPOCHI K KOHTPOJIbHBIM paﬁoTaM

1. Panuyc kpuBu3HBI BOrTHYyTOTO c(hepuueckoro 3epkana paBeH R m. Ha paccrosaum a1 M ot
3epKajia MOCTaBJIEH NpeAMET BbICOTOW Y M. HaliTm paccTosiHHME a2 OT INIOCKOCTH 3€pKaja N0
M300pake€HUs U BBICOTY U300pakeHus Y'.

2. Ha xakoMm paccTOsSHUU a2 TONYyYUTCS U300paKeHUE MPEAMETa B BBITYKIOM CPEpUIECKOM
3epKajie paguycoM KpHUBHU3HBI R, eciii mpeaMeT moMeleH Ha pacCTOSHUM a1 oT 3epkana? Kakoi
BEJIMYMHBI MOIYUUTCS N300pakeHue, eClid MpeAMET UMEET BETHUUHY Y.

3. B BoruyTOoM cdepuueckoMm 3epkajie, paJuyc KpUBHU3HBI KOTOPOro R M, XOTAT MOIY4YHUTH
JEeWCTBUTEIILHOE H300payKeHNE BETMYMHOW B K pa3 1o OTHOIICHHIO K HATypaJlbHOM BenmunHe. [ e
HYXXHO [TOCTaBHUTh MPEIMET (PACCTOSHHE a1) M T/Ie MOTYIUTCS n300paxeHue (paccTosHue az)?

4. Jlyu cBera magaer moj yIJIOM O I'PagycOB Ha IUIOCKONAPAJJIENIBbHYIO CTEKISHHYIO
IUTACTUHKY U BBIXOJUT U3 Hee MapajielbHO MepBoHavdalibHOMY Jy4y. [loka3zarens npenomieHus
cTekia paBeH N. KakoBa TosuHa m1acTUHKY 0 €CITM pacCTOSIHUE MEKIY JIydaMu paBHo .

5. Ha miockomapaijienbHyl0 CTeKISHHYIO TUIACTHMHKY TOJMIIMHOW O mamaeT jayd cBeTa MOj
yrioMm o rpaaycos. [loka3aTens npenomieHus crekiia paBeH N. YacTb cBeTa OTpa)kaeTcs, a 4acTh,
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IIPEJIOMIIAACH, TNPOXOAUT B CTEKJIO, OTPaKaeTcd OT HIDKHEHM IOBEPXHOCTH IIIACTHHKH, H
MPEIOMIISISICH BTOPUYHO, BBIXOJUT OOpaTHO B BO3AYX MapauleIbHO MEPBOMY OTPaKCHHOMY JIy4y.
Ormpexnenutsb paccrosiHue | Mexy rydamu.

6. Ha crakaH, n0BepXy HAIOJHEHHBIN JXUIKOCTHIO, IOJIOKEHA CTEKJISIHHAsI IIJIaCTUHKA.
Ilokazarenp npenoMIIEHUs CTEKIa PaBeH Ner,. IIokazarens npenoMiieHUs XUAKOCTU PaBEH Ni.
HaiiTi npenenbHble yIiibl IOJIHOTO OTPAyKEHUS AJIs TIOBEPXHOCTHU Pa3jieiia CTEKIIO — KHUIKOCTb.

7. Ha gHO cocyza, HalOJHEHHOTO JKHJIKOCTBIO € TI0Ka3aTelieM MpesioMIICHHUs N, 10 BHICOTHI h
IIOMEILEH TOYEUHBIH UCTOYHUK cBEeTa. Ha MOBEpXHOCTH KUJIKOCTH IJIaBAET KpyTJiasi HEPO3payHast
IUTACTUHKA TAaKUM 00pa3oM, 4TO €€ LIEHTP HaXOAUTCs HaJ NCTOYHUKOM cBeTa. Kakoll HauMeHbIni
panuyc I JOJDKHA MMETh 3Ta IUIACTUHKA, YTOOBI HU OJUH JIyd CBETa HE MOT BBIUTH uepes3
MIOBEPXHOCTB KUAKOCTU?

8. MoHoXpoMaTH4eCKHil Jyd NaJgaeT HOPMAJbHO Ha OOKOBYIO IOBEPXHOCTb IPHU3MBI,
IPETOMIISIFOIUI yroi KoTopoi paBeH 3 rpanycoB. Iloka3zarens npenoMieHus MaTepuaia Ipu3Mbl
JUIS 3TOrO Jiyda paBeH N. HaliTu yroa OTKIOHEHUs jiyda ¢ OT IIEpBOHAYaIbHOTO HAIPABICHUS I10
BBIXOJI€ U3 IPU3MBI.

9. Haiitu rnaBHOe ¢okycHOe pacctosiHue F1 JIMH3bI U1 IMHUU CIIEKTpa ¢ AJTUHOM BOJIHBI Al,
€ClIi IJ1aBHOE (DOKYCHOE pPACCTOSIHME AJsl JIMHUM CHEKTpa C JJIMHOW BOJHBI A2 paBHO F2 u
[IOKAa3aTe M MPEIOMIICHUSI MaTepualla JIMH3bI JAJIS 3TUX JUIMH BOJIH paBHBI N1 1 N2 COOTBETCTBEHHO.

10. Haiiti ¢pokycHOe paccCTOsIHUE JIMH3bI, €CJIN PaJuyChl KpUBU3HBI MoBepxHOcTed R1 u R2 n
[I0Ka3areib MPeIoMIIEHHUs MaTepuaa JMH3bI N.

11. Haitu noxasarenb NpeIOMIIEHUS MaTepuaiga JMH3bI N, €CIU paauyCchl KPUBU3HBI
noBepxHocTel R1 1 Rz u ontuueckas cuna nuH3bl paBHa D.

12. Ha paccTossHuM a1 OT JBOSIKOBBIINYKJION JIMH3BI, ONTHYECKas cuja KOTOpoil paBHa D,
MOCTABJICH NEPIECHAMKYIISIPHO K ONTHYECKON ocHM mpeaMeT BbicoToit hi. Haittum paccrosiHue ot
JIMH3BI 10 U300pa)KeHUs a2 ¥ BBICOTY n300pakeHus hy.

13. Haiiti hoxycHOE paccTosiHue JTUH3BI F2, TOrpy>KEHHOH B KUIKOCTh, €CITH U3BECTHO, YTO
ee (hoKycHOe paccTosiHuE B Bo3ayxe paBHO Fi1. [Tokaszarens npenomiieHus: MaTepuaa JIMH3bl paBeH
N1, MOKa3aTeab IPEIOMIICHHS KUKOCTH paBeH N2.

14. Haiiti npojoibpHyt0 XpoMaTHueckyto ab0epauntoA = Fi- F2 TBOSKOBBIMYKIION JIMH3HI C
OJIMHAKOBBIMU pajanycaMmu KpuBu3HbI R1 u Rz . [Toka3arens npenomiieHus: Matepuana JUH3bI IS
KpacHOTO Jiy4ya paBeH N1, U1 proseToBoro Ny.

15. Mukpockon cocTouT U3 00beKTHBa ¢ POKYCHBIM paccTosiHHeM F1 1 okyisipa ¢ GOKyCHBIM
paccrosinrieM F2. Paccrosinuie mexny hokycamu 00beKTHBa U OKYIisipa paBHo 0. HaiiTu yBennueHne
K, JaBa€MO€ MUKPOCKOIIOM. PaccTosiHue Haumydniero 3peHus Ui YeJIOBEYECKOro IJia3a CYUTaTh
paBHBIM 25 cM.

16. Teneckonm umeer OOBEKTHUB C (OKYCHBIM paccTostHMeEM F1 u okymsp ¢ (OKyCHbIM
paccrostnueM F2. Iloxg kakum yrjioMm 3peHus [3 BUJHA TOJIHAS JIyHAa B OTOT TEJIECKOM, €CIU
HEBOOPYKEHHBIM IJ1a30M OHA BUJHA MOJ YIiIoM o=31".

17. CBeT OT 2JIeKTpHUECKON JTAMITIOUKH CHIIOH cBeTa | kaH/en najaeT noj yrioMm o Ha pabodee
MECTO, OCBEIIIEHHOCTh KOTOPOTo TMojydaercs paBHoOM E mrokc. Haiftu paccrosiaue r ot pabouero
MeCTa J10 JIAMITOYKH.

18. Jlanouka, mojBelIeHHAas K MOTOJKY, JaeT cBeTtoBod motok @ miomen (1500). Haittu
OCBEIIEHHOCTh pabouero croja E roKkc, pacmojoXeHHOro moj JaMIioukoil. PaccrosHue ot
JIaMITOYKH 710 ctona I MmeTpos (1,5).

19. Cnupanp 351eKTpUYECKON JTaMITOYKK CHIION cBeTa | KaHJen 3akiodeHa B chepuuecKyro
MaToBYIO ceprueckyro 00010uKy nuamerpom d metpoB. Haittu cBeTuMOCTh R 1 IpKOCTH JTaMIThI
B.

20. Ha muct 6enoit Oymaru pazmepoMm X Ha Y METPOB HOPMaJIbHO K MOBEPXHOCTH MaJaeT
cBeToBOi motok @ ;M. Haiitu ocBemiennocTs E 1k, ceTumocTh R mM/M? u spkocth BHT
OyMaXHOT'O JIMCTa, €clii KOA(PUIIUEHT pacCestHUs paBeH P.
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21. Ilpu dotorpadupoBanuu crekTpa HEKOTOpou 3Be3bl (CoJIHIIA) ¢ HEKOTOPOW TUIAHETHI
ObUIO HaMJIEHO, YTO CHEKTpaIbHAsl TUHUS C JITMHON BOJIHBI A M B CIIEKTpax, MOJyYSHHBIX OT EHTPa
u kpas 3Be31b1 (CouHia), Obi1a cMenieHa Ha AL M. OnpeieTuTh THHEHHYI0 CKOPOCTh BparieHus V
M JIMCKa 3BE3/IbI.

22. Ha cTexisiHHBINA KJIMH MaJaeT HOPMAIBHO IMyYOK CBETA C JJIMHOW BOJHBI A. YTOJI KIIMHA
paBeH o. Kakoe 4nciao TeMHBIX MHTEP(EPEHIIMOHHBIX MOJIOC MPUXOTUTCS HA €IUHUIY JUIUHBI
KJIMHA, €CJIU I10Ka3aTellb IPEJIOMIIEHUS CTEKJIa PaBeH N.

23. HbpIOTOHOBBI KOJIbIIAa OOpA3yIOTCS MEXAY IUIOCKUM CTEKJIOM M JIMH30U pPagrnycoM
KpUBU3HBI k. MOHOXpOMAaTUYECKUN CBET MajaeT HOpMalbHO. J[MaMeTp Koiblla ¢ HOMEpOM N
(cumTas HEHTPAJIbHOE TEMHOE IISATHO 32 HyJIeBo€) paBeH Dk. Halitu 1MHy BOIHBI Tafaro1iero cBeTa
A.

24. B ombite ¢ uHTEphEpoMeTpoM MalikenbCcoHa JUIsi CMEIICHHS WHTep(epeHIIMOHHON
KapTUHbI Ha K mos10¢ MoTpeboBaioch mepeMecTuTh 3epkajio Ha paccrosiaue L. Haiitu 1yiuHy BOJTHBI
MaJaroIIero cBera A.

25. BoruncnuTh paanychl NEPBBIX 4TH 30H OpeHens 1uis cilydas III0CKOM BoJIHbL. PaccTosiHue
OT BOJIHOBO# MOBEPXHOCTH JI0 TOYKHU HaOJr0IeHHs paBHO D. J[imnHa BosiHBI paBHa A.

26. Ha menp mupuHO# @ majiaeT HOPpMaJIbHO MapaliebHbINA My4OK CBETa C JJIMHOM BOJHBI A.
Haiitu nmepBeie Tpu yria @1, @2, ¢3, B HampaBlIeHHH KOTOPBIX OyayT HaOI0AaThCS MHUHAMYMBI
WHTEHCUBHOCTHU CBETA.

27. Cxonbko mtpuxoB N Ha 1 MM AnuHBI UMeeT OU(PPAKIMOHHAS PEIIETKA, €CIIU JMHHS C
JUTMHOW BOJIHBI A B CIIEKTPE TIEPBOTO MOPsAKA HAOIIOJAaeTCs IO YTIIOM () TPaJTyCoOB.

28. Yemy paBHa MOCTOSIHHAs TU(PPAKIMOHHOW pemeTkH O, eciu 3Ta pemeTka MOXeT
pa3pelnTh B IIEPBOM HOPSIIKE JIMHUY CIIEKTpa ¢ JuinHamu BostH A1 1 A2 . Illupuna pemerku paBHa
l.

29. Onpenenutsb yroJi MOJIHOM NOJISPU3ALIMU IIPH OTPAKEHUU CBETA OT CTEKJIA C [TOKA3aTeleM
MperoMIIeHus N.

30. Haiiti TemmepaTypy NedH, ecili W3BECTHO, YTO W3 OTBEPCTHS B HEH IIIOMAAbI0 S cm?
u3nydaercs B 1 cekyHny motok sHepruun @ k. M3nmydeHuwe cuurtaTh OJNM3KMM K H3ITYYEHHUIO
a0COJIIOTHO YEPHOTO Tea.

31. MomHoCTh u3ny4eHus: abCOI0THO YepHOro Tena paBHa P kBT. HaiiTi Temneparypy sToro
Temna, eciIi W3BECTHO, UTO IUIOMIAh TOBEPXHOCTH TeNla paBHa S M2,

32. MouHocTh M3JIy4yeHHs] a0CONIOTHO uepHoro Tena paBHa P kBT. Haiitu Benuuuny
M3ITYYaroNIel MOBEPXHOCTH Tella S, eCIM U3BECTHO, YTO JIJIMHA BOJIHBI, HA KOTOPYIO MPUXOAUTCS
MaKCHMYM CIIEKTPaJIbHON MJIOTHOCTU €r0 YIHEPreTUYECKO CBETUMOCTH, paBHA Am M.

33. Ilpu HarpeBaHMH aOCOJIFOTHO YEPHOTO Teja JJIMHA BOJHBI, HA KOTOPYIO HPUXOAMTCS
MaKCHUMYyM CHEKTPaJbHOW IJIOTHOCTH SHEPreTUYEeCKOM CBETUMOCTH, M3MEHWIACh OT A1 /10 A2
MeTpoB. Bo CKOJIBKO pa3 yBeanuniIach pu 3TOM SHEPIeTUYECKasi CBETUMOCTD Teuia?

34. Kakyto momHocts P BT Ha1o moiBOAUTH K a0COIIOTHO YEPHOMY METAJUTMUECKOMY LIAPUKY
panuycoMm R MeTpoB, 4TOOBI MoOAJepXHBaTh ero temmnepatypy Ha Ti K Bblme temmepaTypsl
okpyxkatoteit cpeasl (T2 K). CuuraTh, 4TO TEIUIO IEpeaaeTcs TOIbKO MOCPEICTBOM U3ITYUCHHS

35. Ompenenuts sHepruto E JIx, mMaccy m Kr, uUMmynsc p Kr*m/c ¢oroHa, ecinu
COOTBETCTBYIOIIAsl EMY JIMHA BOJHBI PaBHA A M.

36. VIMmysbe, HepeHOCHMBIH MOHOXPOMATHUECKMM ITy4KOM (pOTOHOB 4epe3 IIOmanKy S m2
3a BpeMms t ¢, paBeH P kr*m/c. Haiitu mns storo myuka suepruto E Jlx/(M?*c) B pacdeTe Ha eIHHUILY
IUIOLIA/IA U €AMHULLY BPEMEHHU.

37. Kpacuas rpanuna ¢pororddexra 115 HeKoToporo Metaia passa | m. Halitn MmuanmanbsaOe
3Ha4yeHue sHeprun potoHa E 3B, Be13bBatomiero Gpotordpdexr.
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38. Haiitu naBnenue ceeta P I1a Ha CTEHKH 2JIEKTPUUECKUH JTaMIThl HAKQJIMBAHUSI MOIITHOCTBIO
W Br. KonOy namnbl cuutats cdepoit panuycom R M. CTEHKH JaMIIbl OTPpaxaroT K ¥ MpomycKaroT
N maJarollero Ha HUX cBeTa (B A0JIAX OT €IUHUIIbI).

39. HaiiTi JJIMHY BOJHBI SI€KTPOHA A1 M U TIPOTOHA A2 M ¢ dHeprueii E 5B. me=9,11*103! kr.
mp=1,632*102 kr.

40. HaiiTi nyvHy BOJIHBI A M JIJIsl aTOMa BOJIOPOJIa, ABMKYyIIErocs npu temneparype T K ¢
HauboJiee BEpOATHON CKOPOCTHIO.

41. HaiiTu KOPOTKOBOJIHOBYIO TPaHMILY HETIPEPHIBHOTO PEHTTEHOBCKOTO CIIEKTpa A M, €CIIU
U3BECTHO, YTO K PEHTI€HOBCKON TpyOKe npuinoxeHo Hanpsbkenue U B.

42. Bo3gyx o0iydaeTcsi pEHTT€HOBCKMMHM JIydaMH IIpM HOPMAJIbHBIX ycioBusax. Jlo3a
obnyuenus pasHa W Pentren. Kakast 1omns yactui N OyzeT HOHM30BaHa STUM U3IydeHUEM?

43. Bo CKOJIBKO pa3 yMEHBIINTCS HHTEHCUBHOCTb PEHTI€HOBCKUX JIydell NPU MPOXOKICHUU
CI1051 JKerie3a TONMIUHOM | M. MaccoBbIi K03 GHUIMEHT MOTIOMIEHHS Kejle3a A AJIs 3TOr0 H3Jy4eHHs
cumuTaTh paBHEIM 1,1 MZ/KT.

Kpumepuu oyenueanusa KoHmpoavHoil padomot

5 6amoB. 3anaua perieHa BepHO. B odopmileHuH IPUCYTCTBYET JaHO, HAWTH, YEPTEK.
VYKkazaHbl OCHOBHBIE 3aKOHBI M (OPMYIIbI, Ha KOTOPBIX Oa3MpyeTcs pelIeHUE, pPa3bsCHEHBI
OykBeHHbIe 0003HaueHus B (hopMynax, mosnyudeHa pacuetHas Qopmyna. [IpoBenena mpoBepka
eauHul u3MepeHus. CTyJJeHT OTBEYaeT Ha BONPOCHI 110 PELICHUIO 3aJIa4H.

4 Gamna. B pemieHMM OTCYTCTBYIOT pa3bsCHEHHUs O00O3HAu€HW, HET MPOBEPKU EIUHMIL
W3MEPEHUs, TPU BBIUMCICHUH JOMYIIEHbl apu(PMETHYECKHE OIIUOKH, KOTOPBIE CTaBST IIOX
COMHEHHME IPaBJON0100HOCTh YNCIEHHOro 0TBeTa. CTY/IEHT HE BCETr/ia MOSCHSET XO/1 PELICHHUS.

36amna. B pemieHnn UMEIOTCS HETOYETHI, HET YepTeXka, HapyIlIeHa JOrHKa PEIICHUs 3a/1auu.
CryneHT 3aTpyaHseTCs OTBE4YaTh HA OTJEJIBbHbBIE BOIIPOCHI.

2 6anna. B penieHun npucyTCTBYIOT 3JIEMEHTHI BEPHOTO PEIICHHUs, HO IIPY BBIBOJIE PACUETHOM
¢dopmynbl nomymeHsl omnoOku. IIpu pemenun ucnons3yercss "roroBas" ¢gopmyna. CTyaeHT He
MOJKET MOSICHUTD XO/JI PELICHUS 3a/1a4l — OUEBUIHO, YTO PELICHHE 3a/1a4M — IO Yy>KOT0 Tpy/a.

IIpumeuanue: Ecny CTyJEHT HE MIIaHUPYET «3AIUIIAT) 3a/1a4H, HO PELIaeT BEPHO, OH MOKET
ClaTh MpernojaBaTelli0 UX B MUCbMEHHOM BHJI€ aKKypaTHO oQopMiIeHHbIMH. B 3ToM ciydae
MaKCUMaJIbHBIN Oas1 cocTaBiseT 2 Oana.

O0pa3ubl 3K3aMEeHAIHOHHBIX OMJIETOB

DK3aMeHAMOHHBIN Onjier Ne

1. BonnoBble mnporuecchl. [IpoonbHble M TONEpeyHble BOJHBI. YpaBHEHUE Oeryiuei
BOJHEIL. BoHOBOE ypaBHeHne. CBeToBast BOJIHA

2. ®orodpdexr. 3akousl  dorordpdexra. Dopmyna  DiHmTeiHa.  DOTOHBI
KopnyckynsapHo-BosiHOBOK  Ayanu3M. CTaTUCTUYECKHHA XapakKTep pacHpeiesIeHHs
(OTOHOB 1O MOBEPXHOCTH.
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