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AHHOTAIUA

Juctumnuna «OnTukay OTHOCUTCS K 6a30BOM 4acTH MPO(ECCHOHATBFHOTO IHKIA
muciuiuive (b1.65.28).

OO6mast Tpy10€MKOCTh OCBOEHHUS TUCHUIUIMHBI COCTaBISIET S 3aY€THBIX €IUHHUII,
180 yacoB. YueOHBIM IJIaHOM TPETYCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (36 Yacom),
npakTryeckue 3aHaTus (18 gacoB), camocrosTeabHas pabora (54 vaca), 1abopaTopHbIe
pabotsl (72 vaca). JIuciuIuiiHa peau3yeTcss Ha BTOPOM Kypce B UETBEPTOM CEMECTPE.

W3ydyenne naHHOW AMCUUIUIMHBI Oa3upyeTcs Ha CIEAYIOMUX AUCIUILTAHAX:
«Mexanukay, «MonekysapHas QuU3MKa W TEepMOJUHAMHKAY», «MaremaTudecKkuit
aHanu3», «BEKTOPHBIN U TEH30PHBIN aHAIU3», « IJEKTPOMATHETU3M).

OCHOBHBIE TOJIOKCHHUS JTUCHMUIUIMHBI  JOJDKHBI  OBITh  HCIIOJB30BAaHBI B
JanbHEHUIIeM TIPU U3yUYeHUHU cienyrommx qucuuruind: «KBanroBas teopus», «MeToab
KBaHTOBOI Teopuu NoJis», « Pu3uka KOHACHCUPOBAHHOTO COCTOSTHHS.

Kypc «Onrtuka» B llIkone ecrecTBeHHbIX Hayk [lanbHeBocTOUHOrO denepalibHOTO
YHHBEPCUTETA YNTACTCS Ha MIIAIINX Kypcax U SIBISETCS MPOPUIUPYIOLTIM.

JucuunnuHa « ONTHKa» JJOTHYECKH U COIEPKATeNTbHO CBsI3aHa C TAKUMH KypCaMH,
KaK «MaTeMaTHYECKUIl aHallu3», «BEKTOPHBIN aHAIIN3», «aHAIUTUYECKAS TEOMETPHUS»,
«COTPOTHUBJICHHUS] MATEPUATIOBY», «IJIEKTPOHUKA», «TEOPETUYECKas MEXaHUKa», «KBaH-
TOBasg MeXaHWKa» W Jp. JucuumivHa HampaBiieHa Ha (OpMUpOBAHUE OOIIEKYIbTYP-
HBIX U TPO(PECCHOHANBHBIX KOMIIETCHIIMM BBITYCKHHKA.

Pabouas nporpaMmMa y4yeHON JUCIUIUIMHBI BKIIFOYAET B ce0s:

e pabouyIo IporpaMMy TUCITUTLIAHEI,

e MaTepuasbl A MPAKTHUECKHUX 3aHATUH (3a1aHus AJis 1a00paTOPHBIX 3aHATHH);

® MaTepuaibl JUIsl OPTaHU3AIUU CAMOCTOATEILHON paOOThI CTYICHTOB;

® KOHTPOJIbHO-U3MEPUTEIHHBIC MATEPUATIBI;

® CITHCOK JIUTEPATYypHI;

VYienpHBIA BeC 3aHATHUH, MPOBOAUMBIX B WHTEPAKTUBHOW (POpME COCTABIISIIOT

100% aymuTopHbIX 3aHATHI. Bce JEKIMU BBIMOIHEHBI B 3JEKTPOHHOM BUJE M MpEa-



ctaBistoTcs B popmate PowerPoint B ayauTopun, OCHaIIEHHOHN CHENUAIBHBIM MYJb-
TUMEIUHHBIM 000PY0BaHUEM.

[IpakTHyeckue 3aHATHS MO ONTHKE OTHOCSTCS K MHTEPAKTHUBHBIM (popmam 00yde-
HUS, UMEIOT METOJINYECKOE OOECIIEUeHUE CaMOCTOSATENbHON paboThl B BUJE PYKOBO-
CTBa C HAOOPOM HMHIUBUAYAIBHBIX 33JaHUN MO TeMaM MOJIYJEH U COAEpKAIIUM PEKO-
MEHJalUy K PEIICHHUIO TUIIOBBIX 3a/a4.

JIabopatopHble pabOThl MPOBOJATCS B UHTEPAKTUBHOM (OpMe, UMEIOT METOJUYE-
cKoe o0ecreueHrne CaMOCTOSITEIbHON pabOThl B BUJIE YU€OHO-METOIUYECKHUX MTOCOOUI K
71a00paToOpHBIM paboTaM, KOTOpBIE MPOBOAATCS B J1a0OpaTOPUH, OCHAILICHHONH HE00Xo-
JUMBIM J1a0opaTOpHBIM 00OpyaoBaHuEM. MMeeTcss MeToArYecKoe OO0ecreyeHue BCex
1abopaTopHBIX paboT.

Heap u3ydeHus: TUCHUILIMHBI — IPUOOPETEHNE CUCTEMATU3UPOBAHHBIX 3HAHUM T10
oOmeit pusnke, pazaeny «OnTuka.

3agaum:

1. N3yuyeHue MaTeMaTUYECKOrO arrapaTa ONTHKH.

2. OcBoeHHE OCHOBHBIX MOHITHIA U ypaBHEHUH ONTHKH.

3. [IpuoOpereHne HaBBIKOB pEIICHUS 33]1a4 [0 IUCUUIUIMHE ONTHKA.

B pe3ynbrare u3ydeHHs JAHHOM JUCHUIUIMHBI Y CTYAEHTOB (HOPMUPYIOTCS
clenymomue OO0IIeKyIbTypHBIe / oOmenpodeccuonadbipie / mpodecCHOHATbHBIE

KOMITETCHIIUU (DJIEMEHTH KOMITETEHIINN ).

Kon n popmyaupoBka Jranbl GOpMHPOBAHUSA KOMIIETEHIIMHU
KOMIIeTEeHI[HH

CrocoGHOCTh MOTYYUTh

OpraHu3alOHHO- 3naeT OCHOBHBIE TOCTH)KE€HUS HAyKH U TEXHUKHU B 00JIACTH OII-

YIIPaBICHYECKUE HABBIKH THUYECKUX MPUOOPOB
npu paboTe B HAy4YHBIX

IPYNIax v IPYyTrux MajbIxX
KOJUIEKTUBAX UCIIOJIHUTEIIEH
(OIIK-9) YmMmeer Hcnonb30BaTh COBpEMEHHBIE ONITHYECKHE PUOOPHI

KynbTypoii Hay4HOTO MBIIIJICHUS; CHOCOOHOCTBIO K BOC-
Brnageer | mpusituio, aHanu3y, 00001meHnI0 HHPOPMAIINH, TOCTa-
HOBKE IIeJIeH U BBIOOPY IyTeH UX JOCTHXKEHUS

CrniocobHOCTD 3Haer Teopernueckne OCHOBaHUS ONTHKH, OCHOBHBIE (pH3UYe-




OKCILTYaTUPOBATh U CKHUC ITOHATHUA U 3aKOHBI, OIIMCBIBACMbIC ONTHKOM.

00CITy’KHBaTh COBPEMEHHYIO

(M3MYECKYIO aNmapaTypy 1 Ymeer Pemare TUIIOBEIE 32/1aUH 110 OIITHUKE.

obopynosanue (ITK-3)
Braneer | TouHbIMM U PHOINKEHHBIMA METOIAMH OTITHKH.

CnocoOHOCTh TOHUMATD U 3naer [IpuHIMIBI peanu3auy NPorpaMmM 3IEKTUBHBIX KypCOB
U3JIaraTh MOJIy4aeMyo UH- 111 00111€00pa30BaTENbHON MIKOJIBI.

bopMaIHio U MPEACTABIATh
pe3yNbTaThl (HPU3UIECKIX
uccinenoanmii (ITK-4)

- OCYH_IGCTB.H}ITB TEMATUYCCKOC IMJIAHUPOBAHUC,

- PazpabatbiBaTh (JOpMBI OpraHu3aluy 3aHATHIA;

YmMmeer - [lonGupaTh o1leHOUHBIE CPEACTBA /IS OLEHKU pe3yabTa-
TUBHOCTH OCBOEHUS YYALIUMUCS COJEPIKAHUSA SJICKTUBHO-
ro Kypca

HaBpikamu peanuszanuy y4eOHBIX IPOrpaMM 0a30BBIX U
Brnanmeer | 37eKTHBHBIX KypCOB B 00pPa30BaTEIIbHBIX YUPEIKICHHUIX
oO1ero oopasoBaHus

st hopMupoBaHUS BBINMICYKA3aHHBIX KOMIETEHIIMM B paMKaxX JIUCHUTLIAHBI

«OnTHKa» TPUMEHSIOTCS CIEAYIONINE METOAbl aKTUBHOTO/ MHTEPAKTUBHOTO OOYUCHHUS:
® JICKI[MHU, YUTAEMbIEC B UHTEPAKTUBHOU (PopMe;
poOJIEMHBIE JICKIUH;
MPOBEJECHUE MPAKTUUECKHUX 3aHATUN B BUJE CEMUHAPOB,
pelieHre 3a4a4 1o ONTUKE C TOMOIIbI0 CEMAHTUYECKUX CTPYKTYD;
nabopaTtopHbie pabOTHI IO ONTHKE.
. CTPYKTYPA U COAEPKAHUE
TEOPETUYECKOMN YACTHU KYPCA
(36 uac)
Pa3nesn Nel. OcHOBHBIE CBOICTBA 3JIEKTPOMArHUTHBHIX BOJIH (9 yacoB)

Tema 1. OcHoBHBIE cBOlicTBa ynpyrux BoJiH (3 yaca). C ucnoan3opanuem MAQ -
IIpobaemHas gexkuus.
Pacnipoctpanenue ynpyrux BosiH. [IpomonbHbie U monepednbie BOTHBI ((DPOHT BOJIHBI,
BOJIHOBasl MOBEPXHOCTh, IJIOCKUE U cepuueckre BOJHBI). J[JIMHA BOJHBI, MEPUO],
94acTOTa, CKOPOCTh BOJH. Y paBHEHHUE TUIOCKON U cheprudeckoit BOJIH. AMIUTUTY1a, (ha3a,
HavanbHas (asza, pazoBas CKOPOCTh, BOJTHOBOE YHCIIO, BOJTHOBOW BekTOp. KomriekcHas
dbopma 3amKMcu  ypaBHEHHMS BOJIHBL. BojgHOBOe ypaBHeHHe. JlucmepcroHHOE
COOTHOIIIEHHE. DHeprus ynpyrux BoyiH. [lotok sHepruu. I110THOCTE SHEPTHM, TOTOKA
sHepruu. Bektop YmoBa. IHTEHCUBHOCTH BOJIHBI.

Tema 2.1. OcnoBHble cBoiictBa IMB (3 uaca). C ucnogas3oBanuem MAO -
IIpobsiemMHas JeKkuus.

Cucrema ypaBHeHuM MakcBeiia JJIsl 3JIEKTPOMAarHUTHOTO TOJIS B BelIeCTBE (MUKPO-
CKOMMYecKas U ycpenHenHnast popmynupoBkn). Bexkrop E u H, D u B. Dnexrpudeckas u
MarHutHas npoHuriaeMoctu. Toku cMmelenus. BoaHoBoe ypaBuenue aiist OMB. dazo-
Bas ckopocth DOMB. Iloka3arens npenomiieHus. JJUCIEPCUOHHOE COOTHOIICHUE ISt
OMB B ogHopoanoi cpeze. ITnockas OMB. [Tonepeunocts OMB. Cs3b mexny E u H




B miockoii OMB (cundasuocts E u H). Iomspuzanus SMB Dueprus OMB. Ilnot-
HOCTb DHEPTUH, BEKTOp [ IoMHTHHTA.

Tema 2.2. OcHoBHble cBoiicTBa DMB (3 waca). C ucnmoab3oBanmem MAQO -
IIpobsieMHas JeKkuu.

Nmvnynee DM mons. Jlasnenue OMB. Jlazepnsiii tepmosin. M3nydenue AUIOIIS.
BosHoBas 30Ha. IHTeHCHBHOCTD M3ny4YeHHus, Jlnarpamma HanpasieHHOCTH. W3nyueHne
TOYEUHOI'0 3apsna, A0OpOTHOCTh ocuwiurAropa. lloHstue o pasznoxenun Dypee.
I'pynma BosiH, BonmHOBOM makeT. I'pymnmoBas ckopocts. ®opmyna Panes. Ilonstue
HOpMaJbHOM W  aHOMalbHOM  aucnepcur.  OTpaxkeHHE U TPEIOMIICHUE
ANEKTPOMArHUTHHIX BOJIH. I'pannunble ycnmoBus s OM nouns. [loBenenne E u H Ha
IPaHULIE PA3LENA ABYX JUAJIEKTPUKOB. OTpakeHHE U MPENOMIICHUE IUIOCKOM BOJIHBI Ha
rpaHule pas3zfena JBYyX JUAJIEKTPUKOB (HopManbHOe mnajeHue). KoadduuneHTs
OTpaXXEHUsT U TMpomyckaHus. OJneMeHThl (oromerpun. WHTEeHCMBHOCTE OMB,
MHTEHCUBHOCTh cBeTa. CBeToBOM mNOTOK. CIeKTpajpHas 4YyBCTBUTENIBHOCTh. CHia
ceera. Kanzgema. CeroBoii notok. JIromeH. OcBemeHHocTh. OCBENIEHHOCTh TOYEYHOTO
ucTouHuka. CBETUMOCTD, IPKOCTh. JIaMOEpTOBCKHIT HCTOYHHUK CBETA.

Paznen Ne2. Unreppepenuus u nudppakuus cera (8 4acon)
Tema 1. Unrepdepenuns cBera (3 yaca). C ucnoanzoBanueM MAO — Jlekus -
BU3YyaJIU3AIUA.
Nurepdepennus aByx BosiH. Onrtuueckas pa3HOCTh xoza. Ilone wuHTEepdepeHiuu.
Paccrosinue mexny mHTEpPEpEHIIMOHHBIMU MOJI0CAMH, MIMPUHA UHTEPPEPEHIIMOHHON
nosocel. KorepentHocts. JIBa monxona BpemeHHass KOrepeHTHOCTh. Bpems u mimHa
KOrepeHTHOCTH. [IpocTpaHcTBeHHAss KOTepeHTHOCTh. Panmnyc u 00beM KOrepeHTHOCTH
WNuTtepdepenius npu OTpaKEHUH OT TOHKUX TUIACTUHOK [loochl paBHOTO HAaKIJIOHA.
[Tonocer paBHo# TonmuHbl. Konbiia HetoTona MHoroyueBast untepdepeHims.

Tema 2. Indpakuus cera (3 yaca). C ucnosnzoBanuemM MAO — Jlekuus -
BHU3YyaJIU3aLUs.

[Tpunuun I'roiirenca — @penens. Metox 30 @penens. Judpakuuss DpeHens ot
[IPOCTEUIIMX Tperpag: OT KpPYrJoro OTBEPCTHUs; OT KPYIJIoro JucKa; OT
MpsSIMOJIMHEHHOTO Kpas noiyriockocTu. Crmpans Kophto. Qudpakius dpaynrodepa
oT menu. Judpakiuronnas pemnietka. [ JTaBHbIM MaKCUMyM U ero nopsaok. Jlo6aBouHbie
MHUHUMYMBI. Jlucriepcuss W paspeliaromias cwia pelerkd. JInHendHas U yrioBas
mucnepcusi.  Jludpakmuss  peHTreHOBckux — Jydeid.  YcioBue — Bymbda—bporra.
Paspemaronias cuna oObeKTHBA.

Tema 3. INosiorpadus (2 yaca). C ucnosinzopanuem MAO — Jlekuus, ¢
NpUMeHEeHHEeM KeHC-TeXHOJIOT M.

[Tpuntun ronorpadupoBanust [omorpadupoBanue TIOCKONW BOJIHBL. [ 0JIOrpaMMbl
Openenda. ['omorpamMma Kak 3JE€MEHT UACATBbHOM ONTHYECKOW CUCTEMBI. | 0JIorpamMMebl
Odypbe. Pazpemaromias  crnocoOHOCTh — rosorpaduueckux — cucteM.  KauecTBo



rojiorpadguyeckux uzoopaxenuit. OobemHuas rojgorpadus (meton Jlenucroka). IiBeTnas
rosnorpadus. [Ipumenenue ronorpaduu.

Pasznen Ne3. Ilpubau:keHue BOJIHOBOM onTHKH (5 4yacoB)
Tema 1. I'eomerpuueckasi ontuka (5 yacon). C ucnonan3zopanuem MAOQO -
IIpobsiemMHan JeKkuu.
OcHoBHBbIE 3aKOHBI reoMeTpryeckor onTuku IlpuHmmn depma. OCHOBHBIE MOJIOKEHUS
MaTeMaTUYECKOW TEOPUU ONTHYECKUX CHUCTEM: TOMOLEHTPUYECKHUE CHCTEMBI,
CTUTMAaTU3M, aCTUTMAaTH3M; MPUHIUI B3aMMHOCTH (OOpaTUMOCTb CBETOBBIX Jyd4eil).
[Ipenomnenue Ha chepudeckort moBepxHocTH. Hyneoit muBapuanT A66e. Dokych
chepuueckoit  moBepxHocTtu. Teopema  Jlarpamka—I'enpmromneia.  JluneliHoe
yBenunueHue. LleHTpupoBaHHass onTuueckas cucrema. ONTUYecKoe H300paKeHHe,
NEUCTBUTEIbHOE, MHHUMOE. HMpneanbHas onTUYecKas CHUCTEMA, ONTUYECKas OCh.
KapaunanbHble TOYKU U TIIOCKOCTH: (POKAIbHBIE TOUYKH U (DOKYC ONTHYECKON CUCTEMBI;
[JIaBHBIE, Y3JIOBBIE IIOCKOCTU M TOYKU. (DOKYCHBIE PACCTOSHUSA M ONTHYECKas CUJjia
cucteMbl. @Dopmynel cuctemsl, (opmyna HeioToHa, QopMyna TOHKOW JIMH3BIL.
Henocrarku (abeppaumn) ontuueckux cucteM. Cdepudeckas, XpomaThuecKas
abeppanyi, IUCTOpPCUS H300paKeHMs, KOMa, acTUrMatu3M. ONTHYECKHE MPUOOPHI:
nuadparmsl, T1a3, MUKPOCKOIL, JIyIla, ONTHYECKas TpyOa, MPOEKIIMOHHBIE YCTPOUCTBA.

Pa3nen Ne 4. BzaumojeiictBue cBeTa ¢ BenecTBoM (8 yacoB)
Tema 1. IToasspuzauus cBera (3 yaca). C ucnoabzoBanuem MAO - [IpobGiaemnas
JIEKIHA.
EcrecTBeHHblii 1 monsipu3oBaHHBIA cBeT. I[lmockocTh koneOaHWii W TUIOCKOCTh
nonspusanuu. CrerneHb nossipu3anuu. 3akoH Mamroca. Dopmynsl @penens (6e3
BbIBOJIa). [lonsipu3anus mpu OTpa)KeHUH U npesioMiieHnd. 3akoH bprocrepa.
[Tonstpuzarus npu ABOMHOM JyuenpesnomiaeHud. OTHOOCHbBIC U IBYXOCHBIE KPUCTAILIBI.
OOBIKHOBEHHBI M HEOOBIKHOBEHHBIM Jiyd. Omnthueckass ock. ['J1aBHas MIIOCKOCTb.
HuxpousMm. MHTepdepeHius MNoaspu30BaHHbIX Jyded. DJUIMOTHYECKass M KpyroBas
nosisipu3anus. IlnacTuHka IJIMHBI BOJIHBI, YETBEPTh BOJIHBI, IOJIBOJIHBL. Bpaienue
IJIOCKOCTH  Tosisipu3anuu. EcTecTBeHHOE  BpallleHHWe, TOCTOsIHHAs — BpallleHUS.
MaruutHoe BpallleHHue IUIOCKOCTH mnoJisipuszanuu. Oddexkt Dapanes. Bparmenue
MIJIOCKOCTH MOJISIpU3aIiuy pu oTpakeHnu oT Maruetuka (3ddext Keppa)

Tema 2. Ilucnepcus cera (3 yaca). C ucnosnb3oannem MAQ - Ilpodiemuas
JICKIHA.

Jucniepcust cBeTa (rpyImnoBasi CKOpOCTh). DIEKTPOHHAs Teopus aucrnepcuu. Jlucnepcus
B Metauiax. Jlucmepcus peHTreHoBckux Jgyden. @Popmyna Jlopenu—Jlopentua.
Pedpakiust BemectBa. HopmanbhHas u aHoManbHas jucrepcusi. CpaBHEHHE C
AKCIIEPUMEHTOM.



Tema 3. Paccesinue cBeta (2 yaca). C ucnosan3zoBanneMm MAO - IIpodaemuas

JICKI M.

[Tornomenue cBera. 3akoH byrepa. Paccesnue csera. @opmyna Panesa. MonekynspHoe
paccesinne cBeta. Kpurnueckas onanecueHmnus. PaccessHue Ha MOBEPXHOCTH KUJKOCTH.
PaccesHue B uncToM BEeMIECTBE.

Paznen NeS. KBanToBble cBoiicTBa cBeTa (6 4acoB)
Tema 1. 3akonsl Ter1oBoro udaydenus (3 yaca). C ucnoan3zoannem MAQ -
IIpobsiemMHas JeKkuu.
PaBHOBecHOE TeIIoBOE M3NydeHHe. Paznmuure Mexay TEIJIOBBIM M JIFOMHUHECICHTHBIM
uznyuyeHueMm. 3akoH Kupxroda. OHeprerhyeckas CBETUMOCTb (SPKOCTh) Teda.
HcnyckarenbHas v norjomareiabHast crnocoOHocTu Tena. [loHstue abcooTHO YepHOTo
Tena. PaBHOBECHas IUIOTHOCTh OJHEpPruu u3inydeHus. CBs3b C HMCIYCKATEJIbHOU
CIIOCOOHOCTBIO  a0coNIIOTHO  yepHoro  Tena. 3akoH  Credana-bonbiimana.
TepMoauHaMuuecKuil BbIBOJI. 3akoHBI BuHa: 3akoH cMmeleHuss Buna; kpurepuii Buna.
3akoH  Pones-/[xunca.  KoHuenmwsi  CTOSYMX ~ DJIEKTPOMArHUTHBIX — BOJIH.
VYaerpaduoneroras karactpoda. Popmyna Ilinanka. ['mmorteza Ilnanka. Ilonsitue
KBaHTa cBeTa. BwiBog 3akoHoB Crtedana—bonbiMana, Buna, Panes-IlxuHca wu3
¢opmynel  [lmanka. Onruueckas nupomerpus. PanuanmonHass Temmepatypa.
Pagnannonnas nupometrpus. L{BeToBas temmneparypa. SpkocTHas Temreparypa.

Tema 2. @oToHbl M uX cBolicTBa (3 yaca). C ucnosan3zoBanueM MAO - [Ipodsiemuasn
JIEKIHA.

TopmosHoe PEHTIEHOBCKOE U3IIy4YEHUE. dotordPexr. Bonbramnepnas
XapaKTepUCTHKA. 3aJCp:KUBAIOIIAs Pa3HOCTh MOTEHIMAIOB. 3akoHbl (CTONeToBa.
Kpacnas rpanuma dorodddexra. @opmyna DitHimreiina. Bayrpennuit ¢gotorddexr.
Oddexr Komnrona. Wmnynbe, »sHeprus QoroHa. BeIHYXIeHHOE H3ITydYEHUE.
Onrtuueckuii KBaHTOBbIN reHepaTop. [IpuHImMn AeiCTBUS TeNInii-HEOHOBOTO JIa3epa.

I. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTH KYPCA
IIpakTuueckue 3ansaTus (18 yacos)
3ansaTue 1. BBenenue. [Ipupoaa cBera (2 yaca)

2-3. Unurepdepennus cBera (4 yaca)
1. Uurepdepeniuss MOHOXpOMATHUYECKUX BOJH. OnTHYecKas pa3HOCTh XOJa.
YcnoBus
2. Pacuer unTeppepeHIIMIOHHON KapTUHBI OT IBYX UCTOYHHUKOB.
3. Uurepdepenuus B TOHKUX IieHKax. [1oockl paBHOrO HaKJIOHA U paBHOU
tonmuHbl. Konpia HetoToHa.

3ansaTue 4-5. luppakuus ceera (4 yaca)
1. Meron 30H @peHes.



2. Nudpakuus Openens Ha KPYriIoM OTBEPCTHH.

3. Judpakuus Opaynrodepa. udpaxiys cera Ha mieiu.
4. JludpakiuonHas pemnietka. JuppakiinoHHBINA CIIEKTP.

5. Kpurepuii pazpemmmoctu Penes.

6. Paspemaromas cnocoOHOCT U TUCTIEPCUS PEILIECTKH.

3ansaTe 6. OCHOBBI TeOMeTPUYECKOIl ONITUKH (2 yaca)
1. 3akoHBI rEOMETPUYECKON ONTHKU
2. AOCOJIOTHBIN U OTHOCUTEIBHBIN MOKA3aTEIH MPETOMIICHHUS.
3. SIBJIeHHE OJIHOTO BHYTPEHHETO OTPaKCHUSI.
4. TIpoxoxaeHue CBeTa Yepe3 IpU3My.
3ansitue 7. OCHOBBI reOMeTPUYECKOM ONITHKH (2 yaca)
1. Jlunzel. opmyna JIUH3HI.
2. IlocTpoeHue m300pakeHUs] MpeAMETa MPU PA3TUYHBIX IOJOKEHUAX €To
OTHOCUTEJILHO (POKYCa pacCEeUBAIONICH U COOMPAOIICH JTUH3.
3. Onruueckasi cuiia JUH3HI.

3ansaTtue 8. [loaspuzauus ceera. B3aumogeiictBue cBera ¢ BelieCTBOM
(2 yaca)

EcrecTBEHHBIN U NOJISIPU30BAHHBINA CBET.

3akoH Mamroca.

JIBOITHOE JTyUenpesoMIICHHUE.

[Toctpoenue I'toirenca st OTHOOCHBIX KPUCTAJIOB.
Bpaienre miockocTH NoJIsipu3alui.

Jucniepcust cBeTa. DJIEKTPOHHAS TEOPUS JUCIIEPCHUMU.
®opwmyna 3enbMmeriepa (BBIBO).

HopmanbHast u aHOMalibHasi JUCTIEPCHUS.

NGO~ WDE

3ansaTue 9. KBanroBasi npupoaa csera (2 yaca)
1. ®otoH. Macca, ummyisc GoToHa.

2. Dddext Komnrona.
3. 3akoHbl BHenIHero ¢poTo3ddexra. YpaBHeHrne DHIITEHHA.

JlabopaTtopHblie paboThl (/2 4yaca)

1. JlaGoparopnas padora Ne 4.01 3akOHBI JIMH3 M ONITHYECKUX IPHOOPOB (4 Jaca)
Jlabopatopnas pabora Ne 4.02 [lucmepcusi u paspemiaromniasi CIoCOOHOCTh
npu3Mmsl (4 yaca)

JlaGoparopnas padota Ne 4.03 3akon Mamnroca (4 Jaca)

JlabopaTtopHnas pabota Ne 4.04 Tudpakuus cBeTa Ha 1menu (4 gaca)
JlabopaTtopnas pabota Ne 4.06 Konwiia Hetotona (4 yaca)

JlaGopartopnas pabora Ne 4.07 OmnpeneineHue TMoOKazaTels MpPeIOMIICHUS
KHUJKOCTH C MIOMOIIBIO pedpakToMeTpa (4 yaca)

7. JlaGopatopHas padota Ne 4.08 JlazepHsiii uaTepdepometp (4 yaca)

no
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8. JlaGopatopnas pabora Ne 4.09 OmnpeneneHue KOHIEHTPAIIMM PacTBOPOB
KOJIOPUMETPUYECKUM METO/I0M (4 yaca)

9. Jlabopatopnas pabota Ne 4.10 NUzyuenue cBerodunsTpoB (4 yaca)

10.JTab6opatopnast pabota Ne 4.11 3axon bprocrepa (4 yaca)

11.JIaboparopHas padora Ne 4.X OrmpezaesieHue MoKa3aTeNsl NPEIOMIICHHS CTEKIa
IIPY OMOIIM MUKpOcKomna (4 Jaca)

12.JTaGoparopnas pabota Ne 4.13 Omnpenenenne KOHIICHTPAIMH caxapa B pacTBOpax
C IOMOIIIbIO MosipuMeTpa (4 yaca)

13.JTaboparopHast padora Ne 4.05 Omnpenenenue (HOKYCHOTO PAaCCTOSHUS 30HHOM
MJIACTUHKY (4 yaca)

14 JIaGopatopHass pabota Ne 5.03 WM3yueHue cmekTpa aroma BOJIOpOJa U
ornpejeneHue nocrossuHo Punbepra (4 gaca)

15.JIaGoparopnas padota Ne 5.08 Omnpeznenenue noctossHHou [lnanka mpu moMoru
doTtorpdexra (4 yaca).

16.JIaGoparopHas padora Ne 4.12 M3ydenue 3akoHOB BHemHero (oroaddexra
(4 gaca)

17.JTaboparopnas padota Ne 4.09 Omnpenencarie  KOHIEHTpAIlMHM  OKPAIICHHBIX
PacTBOPOB U3 CHEKTPOB MOIJIOIEHUS cBeTa (4 Jaca).

18.3augerHoe 3ausaTre. Kommoksuywm (4 gaca).

I1l. YYEBHO-METOJJAYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIIUXCA

bonbmioe 3HaueHune B mpolecce oO0ydeHUsT MMEET camocTosiTelnbHas padoTa
CTYJIEHTOB, Ha KOTOPYIO OTBOAMTCS 3HAUMTENIbHAs YacTh YacOB y4yeOHOro IIaHa.
CamocrosiTenbHasi ~ paboTa  CTYJAEHTOB  CONPOBOXAAETCS  METOJUYECKUM
PYKOBOJICTBOM CO CTOPOHBI IIPENOIABATEINS U BKIIOYAET
e paboTy C nuTepaTypod JUisi MOATOTOBKH MPEABAPSIOUIETO JIEKIIHIO
KOHCIIEKTa 10 BOIIPOCaM , BBIIAHHBIM IIPENO1aBATEIIEM,
e paboTy C KOHCIIEKTaMU JIEKIMI U JIUTEPaTypoH,
® [IOATOTOBKY K 3aHSTHSM,
® TIOJrOTOBKY K KOHTPOJIbHBIM paboTam.
OcHOBHBIMU (pOpMaMU KOHTPOJISI 3HAHUN CTYAECHTOB SIBJISIOTCS:
® TECTOBBIC 3aJaHMS,
e colecel0BaHUs BO BpEMsI BBINOJIHEHUS W 3alllUTHl OTYETOB MO Jlabopa-
TOPHBIM paboTam,
® KOHTpPOJIbHBIE PAOOTHI,
® CEMECTPOBBIEC K3aMEHBI WJIH 3a4E€ThI.

IV. KOHTPOJIb JOCTV)XEHUS LIEJIEU KYPCA

‘ No ‘ Kontponupyemsie moayiu / ‘ ‘ OueHOoYHbIE CPENCTBA -




/Tl | pa3aeibl / TeMbI JUCITUATITUHBI Konp! 1 aTarmsl HanMMEHOBAaHHUE
opMHpOBaHHs TEeKYLIUI MIPOMEKYTOUHAS
KOMIICTCHIUH KOHTPOJIb aTTecTalus
1 Paznen Nel. OIIK-9; | 3nanue, YO-1 I1P-1
OCHOBHBIE CBOWCTBA [IK-3, 4 | ymeHue YO-2
AJIEKTPOMATrHUTHBIX BOJH
Tema 1. OcHOBHBIE
CBOMCTBA YIIPYI'MX BOJIH
2 Tema 2. OcHOBHEBIE CBOIiCTBA OIIK-9; | 3nanwue, YO-1 [1P-2
OMB I1K-3, 4 | ymenue YO-2 [1P-7
3 Paznen Ne2 Unrepdepennms u | OIIK-9; | 3nanue, YO-1 I1P-7
TuQpaknus cBeTa [1K-3, 4 | ymenue YO-2
Tewma 1. MaTEepdepennns cpera
4 | Tema 2. lucpaxuust cBeTa OIIK-9; | 3nanue, vVO-1 [p-7
I1K-3, 4 | ymeHue YO-2
5 | Tema 3. I'onorpacdus OIIK-9; | 3nanue, YO-1 [1P-2
I1K-3, 4 | ymeHue YO-2
6 Paznen Ne3. OIIK-9; | 3nanwue, YO-1 I1P-2
[TpubnuxeHue BOITHOBOM I1K-3, 4 | ymeHue YO-2
ONTHKU
Tema 1. ['eomerpuueckas
ONTHKA
7 | Pa3zmen Ned BzaumoneiicTBue OIIK-9; | 3uanue, VO-1 I1P-7
CBETa C BELLIECTBOM [1K-3, 4 | ymeHue YO-2
Tema 1. [lonspusanus cBera
8 Tema Ne2. Jlucnepcus cBeta OIIK-9; | 3nanue, YO-1 T1P-7
[1K-3, 4 | ymeHue YO-2
9 | Tema 3. Paccesnue cBeta OIIK-9; | 3nanue, YVO-1 I1P-2
[1K-3, 4 | ymeHue YO-2
10 | Pa3gem Neos. OIIK-9; | 3nanue, YO-1 I1P-1
KBaHTOBBIE CBOICTBA CBETA [1K-3, 4 | ymenue YO-2 [p-7
Tema 1. 3ak0HBI TEINIOBOTO
U3ITydeHUS
11 | Tema 2. ®OTOHBI U UX OIIK-9; | 3nanue, YO-1 I1P-2
CBOICTBa I1K-3, 4 | ymeHue YO-2
W TOroBs1ii KOHTPOJIb OIIK-9; | 3nanue YO-4
[1K-3, 4 | YMmenue

V. CHUCOK YYEBHOM JUTEPATYPBI U UH®OPMAIIMOHHOE
OBECHEYEHUE JNCIUIIJINHBI
OcHoBHas JauTEparypa

(anexmponmvie u nevammbvie uz0amUs1)

1. Uponor U.E. BomnoBsie mporecchl. OCHOBHBIE 3aKOHBI: ydeOHOEe mocolue s
¢usnyeckux cneunambHocTed By30B. M.: BUHOM. Jlaboparopus 3nanuii, u3a. 7-¢.



2015. — 263c. 7-e W3/
http://lib.dvfu.ru:8080/lib/item?id=chamo:797587 &theme=FEFU

2. CasenseB U.B. Kypc obmeii ¢pusuku. B 5-u 11. Tom 4. Bomuel. Onrtmka. Vu.
nmocoome. M3n. Jlawp, 5-¢ wm3m. - 2011r. 256¢. ISBN: 978-5-8114-1210-5
http://e.lanbook.com/books/element.php?pll id=707

3. Jlaaacoepr I'.C. Ontuka Yu. mocobue. U3n. ®uszmatiur. 6-¢ uza. Crepeorur. -
2010r. — 848c. http://e.lanbook.com/books/element.php?pll id=2238

4. byrukoB E.W. Ontuka. Yue6noe nmocobue. U3a. Jlanb. —2012r. — 608c. ISBN: 978-
5-8114-1190-0 http://e.lanbook.com/books/element.php?pll id=2764

5. Anemkesnu B.A. Kypc o6meilt ¢dusuku. Onrtuka. YueOHuk. W3parenbcTBo:
du3MaTIuT., 2011r. 320c. ISBN: 978-5-9221-1245-1
http://e.lanbook.com/books/element.php?pll_id=2098
6. @pum C.O., Tumopera A.B. Kypc o6mieit duzuku: Yuebuuk. B 3-x 1. T.3. On-

tuka. AtomHas ¢pusuka. - CII6.: JIans, 2009.- 656 c.

7. T'nureuxkas T.H. WccnenoBanue 3akoHOB BHemrHero ¢otoaddekra (YuedbHo-
METOAMYECKOE MMOCOOHE IS CTYACHTOB (PM3HUECKUX CICIUATBHOCTEH YHUBEPCH-
TETOB) Y4eOHO-METOIMUECKOE MOCOONE K CaMOCTOATENIbHOU paboTte. — Bianuso-
CTOK: u3a-Bo JlanbHeBocCT. yH-Ta, 2010 . — 11 c.

JlonmosiHUTEIBLHAS JIUTEpaTypa
(onexmponnvie u neuammvie uz0anus)

1. ®etinman P., Jleitton P., Canac M. — deitHMaHOBCKHE JIEKITUU 10 Gu3uKke. — M.
Mup, 2004. — Boim. 1-9.

2. Banumes M.I'., [ToB3uep A.A. Kypc o6mieit ¢pusuxu: yuedHoe mocooue. CII06.:
M3n-Bo «JIaawy, 2009. 576¢.

3. Hetnad A.A., SABopckuit b.M. Kypc ¢puzuku. — M.: Beicias mkoina, 2002.

4, Cena JI.A. Enqununibl pu3nueckux BeIMYUH U UX pa3zMepHocTH. - M.: Hayka,
1977.

5. DU3NYECKUN SHIMKIONEANYECKUH citoBaphb. - M.: CoB. sHuMkIoneaus, 1983.

6. dusnyeckas sHImKIoneaus. - M.: Cos. sHiuknoneaus, 1988.

7. Hponos U.E. 3anauu no oOmeii pusnke : YueOHoe mocoOue Jjisi By30B -/-€

u3., ctepeoT.: Mocka: bunom, 2007. - 431 c.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOM ceTH
«AHTepHeT»
CTyAeHTBI MOTYT TTOJIYYUTh JTOCTYI K 3JICKTPOHHBIM 00pa30BaTeIbHBIM PECypcaM uepe3
caitr JBD®Y (moctym ¢ caiita Hayuno#i OuGmmorexku JIBDY) URL:
http://www.dvfu.ru/web/library/rus_res
1.  Enunoe okHO JocTyma K oOpasoBareiabHbiM pecypcam URL: http://window.edu.ru



http://lib.dvfu.ru:8080/lib/item?id=chamo:797587&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=707
http://e.lanbook.com/books/element.php?pl1_id=2238
http://e.lanbook.com/books/element.php?pl1_id=2764
http://e.lanbook.com/books/element.php?pl1_id=2098
http://www.dvfu.ru/web/library/rus_res
http://window.edu.ru/
http://window.edu.ru/

2. DJIEKTPOHHO-OUOIMOTEYHAs cucreMa WUsnarenscTBa "Jlaup" URL:
http://e.lanbook.com

d TAKXKC B CBO60,ZIHOM HOCTYIIC B HHTGpHCTI

3. Studentlibrary [Dnexkrponnas 6ubnnoreka yuebnoi PDF-nureparypbl u yueOHu-
KOB TSt BY30B. (OecrmaTHbIC MTOJTHOTEKCTOBBIE YUCOHUKH | URL:
http://www.studentlibrary.ru/cgi-bin/mb4

4.  BupryamsHble mnabopatopHbie pabotel http://barsic.spbu.ru/wwwi/lab_dhtml/,
http://www.all-fizika.com/article/index.php?id_article=110

5. http://www.physbook.ru/

6. http://optics.phys.msu.ru/studentam/uchebnye-materialy/

7. http://phys.org/physics-news/

VI. METOAUYECKHUE YKA3ZAHUSA 1O OCBOEHUIO IUCHUIIJINHBI

HeoTbemnemoi 4acTbio AUCHUIUIMHBI «DHU3UKa» ABISETCA JTAOOPATOPHBINA MPAKTUKYM.
JlabopaTopHBI MPaKTUKyM HAUYMHACTCS C BBOJHOTO 3aHATHS, HAa KOTOPOM
mpernojaBaTesib MPOBOAUT TMOAPOOHBI HMHCTPYKTaXX IO TpaBWIaM TEXHUKHU
Oe3zonacHOoCTH TpU padboTe B JaHHOM Jlaboparopuu. K BBINOJIHEHHIO JTAOOPATOPHBIX
paboT JOMyCKArOTCSl TOMBKO T€ CTYJAEHTHI, KOTOPHIE YCBOUIU TPEOOBAHMS MO TEXHUKE
0€30MacHOCTH.
BrinonHenune nabopatopHbIX paboOT COCTOUT U3 CIEIYIOIINUX 3TAIOB!

1) u3ydyeHue TeOpeTUYECKOro MaTepraia U METOAUKHU BbINOJHEHUs JIabopaTOpHOU pa-

OOTBI 110 METOAUYECKOMY ITOCOOHMIO M pEKOMEHAYEMOM TUTEpaType K JaHHOU padoTe;

2) U3ydyeHHE FKCICPUMEHTAIBHON YCTAHOBKHU, PEKUMOB €€ PabOThI;

3) HoJy4eHHUs y IPEeroaBaTelis A0MyCKa K BBIMOJIHEHHUIO JTJAOOPaTOPHOU pabOThI;

4) BBITIOJHEHUE YKCIICPUMEHTA,;

5) 00paboTKK SKCIEPUMEHTATIBHBIX JaHHBIX, PACUCT MOTPEITHOCTEH;

6) odopmieHHE TMCBMEHHOTO OTYETa M cada ero Ha MPOBEPKY MPETOAaBaTeo;

7) OTBETHI HAa KOHTPOJIbHBIC BOTIPOCHI IO TAHHOH JJabopaTopHOU padoTe.

Otuet no nabopaTopHOM paboTe JOJIKEH BKIIIOYATH CIAEAYIOIINE Pa3/Iebl:
1) Ha3zBaHue 1abOpaTOPHOM pabOTHI, €€ HOMED;

2) 1enb paboThI;

3) mepedeHb UCTIOIB3YEMBIX PUOOPOB, MPUHAICKHOCTEH U 000PYIOBAHUS;
4) npUHIIMNIMATIbHAS] CXEMa YCTAaHOBKH;

5) pacuetHbie GOPMYIIBI, XapaKTEPUCTUKHU HCTIOIB3YEMbIX MPUOOPOB;

6) TaOJHIIBI C pe3yJbTaTaMU U3MEPECHHUI;

7) rpaduaeckoe npeacTaBICHUE Pe3yIbTaTOB;

8) pacueTbl MOrPEITHOCTEN U3MEPEHHUS;

9) oKOHYATENbHBIN PEe3yJIbTAT C YUETOM MOTPEITHOCTEH U3MEPEHUS;

10) BeIBOMIBI TIO padoTe.


http://e.lanbook.com/
http://e.lanbook.com/
http://www.studentlibrary.ru/cgi-bin/mb4
http://barsic.spbu.ru/www/lab_dhtml/
http://www.all-fizika.com/article/index.php?id_article=110
http://optics.phys.msu.ru/studentam/uchebnye-materialy/
http://phys.org/physics-news/

VIl. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTUHA U
MMPOI'PAMMHOI'O OBECIIEYEHUA

[Ipu ocymiecTBieHnH 00pa30BaTEIHLHOTO MpPOIEcca CTyICHTaMu U MPOodheccopCKo-
MIPENO/IaBATEIbCKUM COCTAaBOM HMCHOJIBb3YETCs CIENYIOIEe MPOrPaMMHOE 00eCIEUeHHE:
Microsoft Office (Excel, PowerPoint, Word u T. m), Open Office, mporpammuoe
obecrnieueHue AMEKTPOHHOTO pecypcea caitta JIBDOY, skitouas O6C [[BOY.

[Ipu ocymiecTBieHHH 00pa30BaTEIBHOIO Tpoliecca CTyICHTaMH U TTpodeccopcKo-
NpernoJaBaTeIbCKUM  COCTaBOM  HUCIIOJIB3YIOTCSL  CIIEAyIoIIMe  HUH()OPMAIMOHHO
cupaBounble cuctembl: ObC [IBD®Y, Oubmuoreku, pecypcbl U MOPTaibl IO
€CTECTBO3HAHUIO.

ViIl. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIUIIJIMHbI

JlaGopatopHble pabOTHI BBHIOJMHSIOTCS HAa COBPEMEHHOM OO0OpYyIOBaHUH B
CHCIMATM3UPOBAHHBIX  JTabopaTopusix:  JabopaTopHble  pabOTBl O  OMNTHKE
BBINIOJTHSAIOTCS B Tabopatopuu Ne L530.

Mmorue nmabopatopHbie pabOThl KOMIBIOTEPU3UPOBAHBI, IOMUMO 3TOTO, B KaXKJIOM
nabopaTopuu Kapeapbl UMEIOTCS. KOMIIBIOTEPHI C BBIXOJOM B IHTEpHET.

Jlekiuu ¥ CEeMHMHApCKUE 3aHATHS TPOBOAATCS B AYAHTOPHSIX, 00OPYIOBAHHBIX
KOMIIBIOTEPHBIM IPOEKTOPOM U € BbIX00M B MHTEepHeT, B kopmycax L u D.



IIpunoxenue 1 k padoueii mporpaMmMe y4eOHO M CUUIIHHBI

MMHHUCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUIMCKOM ®EJIEPALIN
denepaabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpodhecCuOHaTBLHOT0 00pa30BaHus
«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OFECIIEYUEHUE CAMOCTOSTEJBHON
PABOTBHI OBYUYAIOLINXCA
no Jucuuiuiuie «OnrTuka
Hanpagienue noaroropku — 03.03.02 ®usuka

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2015



Ilnan-rpadguk BoINOJHEHHSI CAMOCTOSITEIbHOM Pad0OTHI MO0 JUCUUIJINHE:

Bun
Jara/cpokn . HopMmsbl BpeMeHu
Ne CaMOCTOSITEIbHOI dopma KOHTPOJS
BbINIOJIHECHH S HA BBINOJIHEHHE
padoThI

1 2 Henens IToaroroBka k PaboTa Ha ceMmuHapCKUX
CEMUHAPCKUM 3aHATHIX, 3aIUTa
3aHATHUSM, PEIICHHE TeopuH K j1ab.pad., oTder
WHIMBUTYaJIbHBIX o 11a6.pad., KOHCIIEKT 110
3a7a4. MJIaHY-BOIIPOCHUKY
[ToxgroroBka Kk 3 gaca
BBIIOJIHEHUIO
1abopaTopHOi
paboThI, MOJATOTOBKA
KOHCIIEKTA TI0 IJIaHYy-
BOIIPOCHHKY.

2 4 penens ITonroTroBka K Pabota Ha cemuHapckux
CEMHUHAPCKUM 3aHATUSX, 3allATa
3aHATHUSM, PEIICHHUE TeopHH K 1a0.pad., oTyer
WHUBUIYaJIbHBIX 110 J1a0.pad., KOHCIIEKT 1O
3aaad. [ToaroroBka k| 1m1aHy-BOIIPOCHUKY 3 vaca
BBIIOJIHEHUIO
1abopaTopHOit
paboThl, TOJATOTOBKA
KOHCIIEKTA TI0 TIJIaHy-
BOIPOCHHUKY

3 6 Henens ITonroroBka K PaGoTa Ha cemuHapcKux
CEMHUHAPCKUM 3aHATHAX, 3alUTa
3aHATHSIM, pEllIEHUE Teopuu K 1al.pald., oT4yer
WHIUBUIYaIbHBIX o 1a6.pad., KOHCTIEKT 1Mo
3a1a4. [ToaroroBka k | mIaHy-BOIIPOCHUKY 3 aca
BBITTOJTHEHHIO
nabopaTtopHOit
paboThl, TOJATOTOBKA
KOHCIIEKTA TIO TIJIaHy-
BOIPOCHHUKY

4 8 Henens IToaroroBka K PaboTa Ha cemuHapCcKUX
CEMHUHAPCKUM 3aHATHSX, 3alUTa
3aHATUSM, PelIeHUE Teopuu K 1a0.pald., oTuer
WHJIUBUTYaJIbHBIX o 1a6.pad., KOHCTIEKT 1Mo
3aaa4. [loarotToBka Kk | MIaHYy-BONPOCHUKY 3 aca
BBITTOJTHEHHIO
nabopaTtopHOit
paboThI, TOJATOTOBKA
KOHCIIEKTA TIO0 TIJIaHy-
BOIPOCHHUKY

5 10 menens IToxroroska k PaboTa Ha ceMuHapCKUX
CEMUHAPCKUM 3aHATHAX, 3alUTa 3 yaca

3aHATUAM, PCUHICHUC
HHIWBHUIYAJIbHBIX

TeOopuH K ab.pad., oT4eT
110 J1a0.pad., KOHCIIEKT 110




3anay. [lonroroBka k
BBITIOJTHCHUO
nabopaTopHOH
paboThI, MOATOTOBKA
KOHCIIEKTA TI0 TUIaHY-

IUIaHY-BONPOCHUKY

BOIPOCHHUKY
12 uenens IToxaroroBska k PaboTa Ha ceMmuHapCKUX
CEMUHAPCKUM 3aHATHUSX, 3AIUTA TCOPHH
3aHATHUSM, PEIICHHUE K J1a0.pal., OTYET Mo
WHIMBUTYaJIbHBIX na6.pad., KOHCIIEKT 10
3amad. [lonroroBka Kk | TIaHY-BOIIPOCHHUKY 3 aca
BBITIOJTHEHHIO
nabopaTopHOH
paboThl, TOATOTOBKA
KOHCIIEKTa TI0 TUIaHy-
BOIIPOCHUKY
14 wenens [ToxaroroBska K PaboTa Ha ceMuHApCKUX
CEMHUHAPCKUM 3aHATHAX, 3al[UTa
3aHATHUSAM, PCIICHHUE TEOpHH K 1a0.pad., oT4eT
WHIMBUTYaJIbHBIX 1o 71a0.pad., KOHCIIEKT 10
3agad. [lonroroBka Kk | miIaHy-BOIPOCHUKY 3 yaca
BBITTOJIHEHHIO
nabopaTopHOH
paboThl, MOATOTOBKA
KOHCIIEKTa TI0 TUIaHy-
BOIIPOCHUKY
16 nenens ITonroroBka K PaGoTa Ha cemuHapcKux
CEMHUHAPCKUM 3aHATHUSAX, 3alIUTa TEOPUU
3aHITHUSIM, pEllIEHUE K 71a0.pa0., OT4eT 1o
WHIUBUTyaJIbHBIX na6.pab., KOHCTIEKT 10
3a1a4. [ToaroroBka Kk | mIaHy-BOIIPOCHUKY 3 yaca
BBITTOJTHEHHIO
nabopaTopHOit
paboThl, MOATOTOBKA
KOHCIIEKTa TI0 TIaHy-
BOIIPOCHUKY
18 nenens IToaroroBka K PaboTa Ha cemuHapCcKUX
CEMHUHAPCKUM 3aHATHUSX, 3AIUTa TEOPHH
3aHATUSM, PelIeHUE K 71a0.pa0., OT4eT 1o
WHJIUBUTYaJIbHBIX na6.pab., KOHCIIEKT 10
3aaa4. [loarotToBka Kk | MIaHy-BOMPOCHUKY 3 vaca
BBITTOJTHEHHIO
nabopaTtopHoOit

paboThI, MOJrOTOBKA
KOHCIIEKTa 110 TUIaHy-
BOIPOCHHUKY




XapakTepuCcTHKA 3aJaHUI 1JI1 CAMOCTOSITeJIbHON Pa00ThI CTYIEHTOB U
MeTOAUYECKHE PEKOMEH/IAIUN 110 UX BHINIOJIHECHUIO
10 AucHUILIUHEe «ONTHKA»

CamocrosTenbHas pa60Ta CTYACHTOB IIPCACTABJICHA CIICAYIOIIUMHU BUIAMMU:

Iloozomoeka k mecmuposanuio
[logroroBka K TECTUPOBAHMUIO 3aKIIOYAETCS B CaMOIPOBEPKE CTYJIECHTOM

YCBOCHHOI'O MaTc€pualia ImyTcM OTBCTOB Ha BOIIPOCHI.

Bonpocwt onsa camonposepku no meme «Onmuxar:

CBoOoHOE anekTpomMarHuTHoe nojie. CucremMa ypaBHeHU MakcBeia sl CBO-
OO0ZHOTO AJIEKTPOMArHUTHOTO MOJisA. BBIBOJ ypaBHEHMs IJIOCKOW 3JIEKTpoMar-
HUTHOM BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

N3nydyeHne 30eKTpOMarHUTHBIX BOJH (qumnoJib I'epuia, aTOMHBIN JIMHEHHBIN OC-
uuIITOp). BeiBoA ypaBHEHHs c(hepruyecKOl 3JE€KTPOMArHUTHOM BOJIHBL. BoiHo-
Basl 30Ha, [uarpamma uznydeHus. CpeaHsis MOIIHOCTD U3JIy4eHUs (BBIBOI).
[IIxana 351eKTpOMarHuTHEIX BOJH. CBET, nmpupojaa ceera. CBeTOBask BOJHA: ypaB-
HEHUE CBETOBOM BOJIHBI, €€ XapaKTEPUCTUKUA U CBOMCTBA.

3akoHbl reoMeTprueckor ontuku. [Ipuannn depma. BeiBoa 3aKOHOB reoMeTpu-
YECKOM ONTHUKM HAa OCHOBE JIEKTPOMArHUTHON TEOPUU CBETA.

CooTHONIEHNE AMIUIMTYJl CBETOBBIX BOJIH IIPU OTPAKEHUM W MPEIOMIIEHUU HA
rpa”ule pasnena 1syx cpea. ®opmyisl Openenst (BbIBOJ, OOLIUNA clTydail).
Ananuz dhopmyn Openens Mo aMmMTyaaM. SBJIeHHE TTOJHON MOJSPU3aIliU CBe-
Ta IPU OTPAKEHUH, 3aKOH bproctepa. MexaHu3M NOJIIpU3aLMK CBETA MIPU OTpa-
KEHUH U MPEITIOMIICHUU.

CoOTHOIIIEHUE aMIUTUTY Nagarouiel, OTPaKEHHOW W MPEJOMIIEHHOW CBETOBBIX
BOJIH Ha TPAaHULE pa3lena ABYX CPell NMPU HOPMAJIbHOM M CKOJIB3SILIEM I1aJICHUU
CBETA.

Koaddurmentsr oTparkenus u mpeomieHus: cBeta. ['paduyeckoe mpecranie-
Hue hopmyn Openens. Ananus Gopmyn Openens o dazam.

[TonHOE BHYTpEHHEE OTpakKeHHE CBETa. AHAJIN3 NMOBEACHUS OTPAXKEHHOW M Ipe-
JIOMJICHHOW CBETOBBIX BOJH Ha ocHOBE (opmyn Dpenensa. OnTuyeckue BOJIHOBO-
TTBI.

WNurepdepennus cBera. Y caoBUs BOSHUKHOBEHUSI HHTEPPEPEHIIMOHHON KAPTUHBI
OT JIBYX AJICKTPOMATrHUTHBIX BOJIH. CTpyKTypa MHTEPPEPEHIIMOHHOTO MO OT
JIBYX TOUEUHBIX KOT€PEHTHBIX HCTOYHUKOB.

Bunumocts nHTEp()EPEHIIMOHHON KapTUHBI. 3aBUCUMOCTh HHTEP(EPEHIIMOHHOM
KapTUHBI OT PACCTOSIHHS MEXKy MCTOYHHWKAMHU U TIOJIOKEHHs dKpaHa HaOIro/e-
Hus (onbiT FOHTA). 3aBHCHMOCTh MHTEPPEPEHIIMOHHON KAPTHHBI OT MPOTSKEH-
HOCTHU UCTOYHUKA. [[pocTpaHCTBEHHAsI KOTEPEHTHOCTD U €€ XapaKTEPUCTUKHU.
3aBUCUMOCTh UHTEP(HEPEHIIMOHHOW KapTHUHBI OT CTENEHU KBA3MMOHOXpPOMATHY-
HOCTHU UCTOYHHMKA CBETa. BpeMeHHass KOTepEHTHOCTh U €€ XapaKTEPUCTUKH.



e Meroasl ocymiecTBiaeHUsT nHTep(epeHnun (meneHrne GpoHTa BOITHBI U JIETICHUE
aMIUTATYAbl BOJHBI). [10M0CH paBHOTO HAKJIOHA M TMOJOCHl PABHOM TOJIIIUHBI.
Kosbna HerotoHa.

o Jludpakuus ceta. [Ipunnun Iroitrenca-®Openens (BoiBox). Meton 308 Openens
(BBIBOM).

e 3aBUCUMMOCTbH uyucia 30H OpeHens OT paanyca OTBEPCTHS, OT B3aUMHOI'O pacro-
JIO’KEHUSI UICTOYHMKA, AuadparMbl U 3KpaHa HaOmoaenus. Judpakuus Openens
Ha KPYIJIOM OTBEPCTHUH U IUCKE. 30HHAS MJIACTUHKA.

o Jludppakuus dpaynrodepa Ha menu. BivsHue mmpuHsl mend Ha AUPPaKIHOH-
HYIO KapTUHY.

o Teopus nubpakuMOHHON pelIeTKH. AHaIU3 paclpeiesieHus HHTEHCUBHOCTH B
mudpakuuonHoi kaptuHe Opaynrodepa or qudpaKkIIMOHHON PEIIETKH.

e Pacuer audpakiroOHHON KapTUHBI.

e BsaunmozeicTBue cBeTa ¢ BemecTBOM. HopmanbHas m aHOMallbHAsg IUCIEPCHS.
DJIEKTpOHHAs TeOpHUs aucrepcu. KOMIUIEKCHOCTh IMOKa3aTes NpPEJIOMIICHUS.
®opmyna 3enbmeriepa (BbIBON).

e JSIBieHue moryonieHUs: cBeTa BeniecTBOM. 3akoH byrepa-JlamGepra. 3akon bepa.
KoaddummenT normomeHus cpeTa.

e [IpoxoxaeHue cBera yepe3 ONTHYECKH HEOAHOPOAHYIO cpeny. PaccesHue ceera.
3akoH Panes (BeiBox). [lonsipusaiust paccestHHOTO CBETa.

e BpaileHue MIOCKOCTH TNOJISIPU3allMA CBETA ONTUYECKA AKTUBHBIM BEIIECTBOM.
3akoH buo (BpamarenbHas aucnepcus). Teopus BpamaTeIbHONW JUCTIEPCHUH.

e [IpoxoxaeHue cBeTa 4yepe3 aHU30TPOIHBIE Cpeabl. SBIIEHNE JBOWHOIO Jydenpe-
nomieHue. OCHOBBI KpUCTALIOONTUKU. CTpPyKTypa IUIOCKOM MOHOXpOMaTHhye-
CKOM BOJIHBI B aHU30TPOITHOM CpeJie.

e Teopusa nBoiiHoro nyuenpenomieHus (3akoH @penens, BeiBoa). [IpaBuna pacue-
Ta MOJIOKEHUS W HampapjieHuss GpoHTa BOJHBI Ha OCHOBE npuHiMna [roifrenca
JUISl AaHU30TPOITHOM CPEBI.

e UckyccrBennasi anuzorponusi: nerporpadus, spdexr Keppa, sapdexr Korron-
MyTtoHa.

e PaBHoBecHoe TermoBoe usnydeHue. 3akoH Kupxroda. AGCOIIOTHO YepHOE TeJO.
3aBUCUMOCTH UCITYCKATEIHHOU CIIOCOOHOCTH aOCOTIOTHO YEPHOTO Tejia OT IJTUHBI
BoIHBI. 3akoH Ctedana-bonbiMana. 3akoH cMemenns Buna (heHomeHomornye-
CKasi TepMOJIMHAMUKA TEIIJIOBOTO U3JIyYCHUS).

e PaBHOBecHOe TeruioBoe uznydenue. @opmyna Panes-Jxunca, «ynbTpaduoneTo-
Bast katactpoda». @opmyna uznyuenus Ilnanka.

o KgsanToBbie cBoiicTBa cBeTa. BHemHmilt u BHyTpeHHHN (HOTOAhD(PEKTH. 3aKOHBI
CroneroBa. HenpocTtaTku KIacCMYECKOW TEOpUM W3IMydYEeHUs. YpaBHEHUE OilH-
mreiiHa s Gororddexra.

Iloozomoeka K 1adopamopuvim padbomam
[loarotoBka Kk gabopaTOpHBIM padOTaM 3aKIIOYAETCS BO BHUMATEIbHOM
OPOYTEHUU METOJUYECKUX YKAa3aHUU TI0 BBINOJHEHUIO JAa0OpaTOpPHOM paboTHI,



KPaTKOT'0 U3JIOXKEHUs €€ CYTH Ha CTPAaHMIy Pa3BEPHYTOrO JIMCTAa U IMOATOTOBKE K
co0eceIoBaHUIO0 C IpernojaBaTesieM M0 KOHTPOJBHBIM BompocaMm. B Tom ciyuae,
€CJIU CTYZIEHT He ycrea o0padoTaTh SKCIIEpUMEHTANIbHBIE JaHHBIE Ha Ja00OPATOPHOM
3aHATHH, OH JOJDKEH 3aKOHYMTH PACUEThI JOMAa M HA CIEAYIOLIEM 3aHSATUU CIATh
0 OpPMIICHHBIH OTYET Ha MPOBEPKY.

Bonpocsl Kk J1adopaTopHbIM padoraM N0 ONTHKE NPHBEACHBI B METOAMYECKHMX
YKa3aHUAX K KaxK10i JJadopaTopHoii padore.

Pewenue 0omamnux KOHMPOJILHBIX 3A0a4

J171s caMOIIPOBEPKHU TOTOBHOCTH CTYJICHTA K BBITIOJHEHHUIO KOHTPOJILHOM paboThI,
npejyiaraeTcsl pelinTh TPECHUPOBOUHBIC 3a/1a4yM, Pa3MEIICHHBIC B 3JICKTPOHHOM Kypce
Blackboard, ¢ ykazanusimu u oTBeTamMH.

KoHTpoJIbHBIC 3a/1a4H BBITOIHSIOTCS TUCHBMEHHO.

Memoouueckue peKomeHOayuu K 6bINOJHEHUI0 KOHMPOTbHOU PAdombl

Pexkomenayercs cnenyronuii nopsaok padotsl. CHadajga HYKHO BHHUMATEIbHO
IIPOYMTATH YCIIOBUSA 3aa4M U IONBITATHCA €€ pelInTh. Eciu BO3ZHUKAIOT 3aTpyAHEHUS
IIPU PELIEHUH, TO HY>KHO OOpaTUTHCS K YKa3aHHSIM, 3aTEM CHOBA BEPHYTHCS K PEIICHHUIO
3amaun. Pemus ee, MpoOBEPUTH MOTYYEHHBIA OTBET.

KonTpoasnas padora Nel mo pasgeny 4 «Onrukay
(I'eomempuueckasn onmuxka. [lonapuzauyus u oucnepcus ceema)

NunuBuayanbHeie 3anaud (4 1IT.) JJIs8 KOHTPOJBHOW pabOThl MOAOHpAIOTCS
npernojiaBaTelieM u3  MeTojauueckoro mocobus [8]. B merogmueckom mocoOum
MPUBEICHBI TPUMEPHI pelieHusl 3afgad 1o TemMaMm «l'eomeTpuueckas ONTUKA» U
«lTonspuszanus ceeTay.

KonTpoasnas padora Ne2 nmo pasgeay 4 «Onruka»
(Uumepghepenuusn u ougppakyus ceema)

WuauBuayanbHblie 3a1a4u (4 1MIT.) MOAOUPAlOTCs U3 METOIUYecKoro mocoodus [9].
[lepen BbITIOTHEHHEM KOHTPOJILHON pabOThl PEKOMEHIYETCSl MPOYUTATh METOANIECCKUE
yKa3aHusl, UMEIOIINECs B MOCOOHMH B Hadaje KaXK0l TEMBbI.

Iloozomoeka K 3auemy unu IK3ameHy

3ader W HK3aMEH HalpaBlieHbl HA MPOBEPKY 3HAHUM, YMEHUH U HaBBIKOB,
KOTOpBIE CTYIAEHT mpHoOpeTraeT B TeueHue cemectpa. [lpu  perymsapHoi,
CHUCTEeMAaTUYECKON paboTe B CeMecTpe, CBOCBPEMEHHOW OTYETHOCTHU MO 3aJaHHUSM,



CTYJIEHTY He TpeOyeTcsi JOMOJHUTEIbHOE BpeMsl Ha TIOJIFOTOBKY K dK3aMeHy (3adery),
OH OIIEHKY MOJIy4aeT 10 PEUTHUHTY.

TpeOoBanus K MpeaCTABJICHUIO U 0(POPMJIICHUIO CAMOCTOSATEILHOU
padoTHhI

e JlaGopaTopHbie pabOTHI

N3ydyeHne METOIMKH BBIIIOJIHEHUSI pa0OThI IPOU3BOJUTCS CTYACHTAMHU O Haydaja
3aHATUH CaMOCTOSITEIBHO W BKJIIOYaeT B ce0d u3ydyeHHe (U3NYECKON CyTH
HCCIIEyEMOTO SIBJICHUS W NPUHLMIIHAIBHOM CXEMBl JKCIEPUMEHTAIBHOW YCTAaHOBKH.
JIng »3TOro B Hadalle KaXJOro METOAUYECKOrO0 YKa3aHUs HWMEETCS KpATKUU
TEOPETUYECKUN MaTepHaN. J[ONMONMHUTENBHBIMN MATEpUAT MOYKHO MOJYYUTh, H3ydas
y4eOHYI0O M HAy4yHYIO0 JIMTEpaTypy, CIHUCOK KOTOPOM MPHUBOJUTCA B KaKIbIX
METOAMYECKUX YyKa3zaHusaxX. llociie HM3ydeHHs TEOpEeTMYECKOro MaTepuaa CTYIEHT
JOJDKEH 3HAaTh OTBETHl HAa KOHTPOJIbHBIE BOMpOCHL.. B TeTpamu s nabopaTopHOro
npakTUKyMa (pabodasi TeTpajb) AOJDKHBI OBITH MOJTOTOBJICHBI pacueTHbIC (HOpPMYIIbI,
TaOJNMUbl  JUIsl  3alMCH  W3MEPEHHBIX 3HAUCHMM, BbIUEpPUEHA  IJIEKTpUYECKas
[IPUHLMNKAIbHASA CXEMa DKCIIEPUMEHTAIBHON YCTaHOBKH.

JlomariiHsst KOHTpoJIbHas paboTa

1. KoHTponbHas paboTa BBIMOJHSIETCS B 2JIeKTpoHHOM Kypce Blackboard.

2. Ha BhINONIHEHNE KOHTPOJIBHOM pabOThI JAaeTCs HEesl.

3. YcrioBue 3a1a4n MEPEMUCHIBACTCS MTOJTHOCTHIO 0€3 COKpaIeHUH.

4. KpaTko 3amuChIBaIOTCSl JaHHBIC 3a/ladydl B TeX E€AMHUIIAX, KOTOPHIE yKa3aHbI B
YCIIOBUH U TIPOU3BOAMUTCS TIEpeBo pazMepHocTH BenuunH B CU 1 yka3bIBatoTcs
BEITUYMHBI, KOTOPHIE HY>KHO OTPE/IEITHTh.

5. Bce 3agauu pemarorcst B cucreme CU.

6. B Oomplieii yacTu 3a1a4 HEOOXOAMMO BBIMTOJIHATH YEPTEKHU WM PUCYHKH ¢ 000-
3HAUYCHHUEM BCEX BEJIMYUH. PUCYHKH BBITIOJHSIOTCS aKKypaTHO, MCTOJNB3Ys dep-
TEKHBIC HHCTPYMEHTHI.

7. B pemiennn yka3bIBalOTCS SBJICHUSI U 3aKOHBI, KOTOPBIE HCIIONB3YIOTCS IS pe-
IIICHUS C 3aITMChI0 COOTBETCTBYIOMINX (POPMYII.

8. C MmoMoIIbI0 ATUX 3aKOHOB, YYUTHIBAs YCJIOBHUE 3a7a4M, HY)KHO IMOJYIUTh HEOO-
XOJIMMBIE PACUCTHBIC (POPMYITHI.

9. BriBog opMyn M pelIeHHEe 3a/1a4 CIIeIyeT CONMPOBOXAATh KPATKUMHU, HO HUCUEp-
IIBIBAIOIIMMU TTOSICHEHUSIMH.

10.ITosryunB pacyeTHyro GopMyily, HEOOXOIUMO MPOBEPUTH €€ pazMEepHOCTh (pas-
MEPHOCTh JIOJDKHA COBITQJaTh C Pa3MEPHOCTHIO MCKOMOH (DM3MYECKOW BEIINYH-
HBI);

11.TTocre TPOBEPKH Pa3MEPHOCTH MOJYYCHHBIX (OPMYJ MPOBOAUTCS UYHUCIECHHOE
pelieHre 3a1a4u (BbIYUCICHHUS ).

12.ITocne BeIYKCICHUI HEOOXOIUMO 3aMKcaTh OTBET.



IIpunoxenue 2 k padoyveil nporpaMmme y4eOHON AUCHUTITTHHBI

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepaabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpodhecCuOHaTBLHOT0 00pa30BaHus
«/laibHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET)

(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/I ONEHOYHBIX CPEJCTB
no Jucuuiuiuie «Onruka
Hanpagienue noaroropku — 03.03.02 ®usuka

®opma NOArOTOBKH OYHAA

BaaguBocTok
2015



IMacnopT ¢oHAa OLIEHOYHBIX CPEACTB MO AUCHUIIMHE «ONTHKA)

Kon n popmyaupoBka Jranbl GOpMHUPOBAHUSA KOMIIETEHIIMHU
KOMIIeTEeHIIUH

CriocoGHOCTh NOJTYYUTh

OpraHn3aloOHHO- 3 OcCHOBHBIE TOCTUKECHUS HAYKU U TEXHUKH B 00JIaCTH OI-
YIIPABJICHYECKHUE HABBIKU Haer TUYECKHUX TTPHUOOPOB
npu paboTe B HAy4YHBIX

rpynnax u Apyrux Majblx
KOJIJICKTHBAX MCIIOJIHUTENCH
(OIIK-9) YmMmeer Hcnonp30BaTh COBPEMEHHBIE ONITHYECKUE TPHOOPHI

KynbpTypoii Hay4HOTO MBIIUICHHS; CHOCOOHOCTBIO K BOC-
Bnageer | mpusruto, aHanusy, 00001IIeHHIO HHPOPMAIIH, [T0CTA-
HOBKE IIeJIei ¥ BEIOOPY ITyTeH MX TOCTHKEHHUS

Crnioco6HOCTh 3nact Teopernueckrne OCHOBaHUS ONTHUKH, OCHOBHBIE (PU3NUE-
IKCIUTyaTUPOBATh U CKHE NOHSTHS ¥ 3aKOHBI, OITMCHIBAEMBIE ONTHKOIA.

00CITy’)KUBATh COBPEMEHHYIO

(bH?»PI‘ICCKy}O anmaparypy YwMmeet Pemarts THIOBBIC 3a4a4UM IO OITHKE.

obopynosanue (I1K-3)
Braneer | TouHbIMH U PUOIHKEHHBIMA METOJAMU OIITHKH.

CriocoGHOCTh IOHUMATh U et [IpHMHLKIIBI PEATU3ALMHI TIPOTPAMM 3JIEKTUBHBIX KyPCOB

M3JIaraTh MOJIy4aeMyro UH- JUTs1 00111e00pa30BaTENEHOMN TITIKOJHI.

(opmartiio 1 mpezCTaBAATH - OCyIIeCTBISITh TEMAaTHYECKOE MIAHUPOBAHUE;

pe3ybTaThl YU3NIECKHX - PaspaGarbiBaTh (JOPMBI OPraHU3AIMU 3AHATHIA;

uccnenosanuii (I1K-4) VYmeer - IToaOuparh OLIEHOYHBIE CPEACTBA IS OLIEHKH PE3YJIbTa-
THBHOCTH OCBOEHHMS YJAIUMHKCS COJEPKAHUS FJIEKTUBHO-
ro Kypca

HaBpikamu peanusanuu yueOHbIX TporpaMm 0a3oBbIX U
Bnageer | aneKTHBHBIX KypcOB B 00pa30BaTENIbHBIX YUPEKIECHUIX
o011ero oopa3oBaHus

KOHTPOJIb JIOCTMXEHU S LIEJIEN KYPCA

Ne Kontponupyemsie Mmoynu / O1eHOuUHBIE Cpe/ICTBA -
1/ | pa3gensl / TeMbI JUCIUTUTAHEL Kopmp! u starmsr HAaNMECHOBAHHE
¢dbopmupoBaHus TEKYIIHUH MIPOMEKYTOUHAsS
KOMITCTEHIIHA KOHTPOITh aTTecTanus
1 Pasznen Nel. OIIK-9; | 3uaune, YO-1 I1P-1
OcHoBHBIE CBOWCTBa I1K-3, 4 | ymeHue YO-2

AJIIEKTPOMATrHUTHBIX BOJIH
Tema 1. OcHOBHEIE
CBOICTBA yIpyrux BOJIH

2 | Tema 2. OCHOBHEIC CBOMCTBA OIIK-9; | 3nanue, VO-1 I1P-2
OMB I1K-3, 4 | ymeHue YO-2 I1P-7

3 | Paznen Ne2 UnTepdepentus u | OIIK-9; | 3nanue, YO-1 I1P-7




nudpakius cera [IK-3, 4 | ymeHue YO-2
Tema 1. MaTepdepenuns cBera
4 | Tema 2. ludpakuus cBeTa OIIK-9; | 3nanue, YO-1 [1P-7
I1K-3, 4 | ymenue YO-2
5 | Tema 3. T'onorpadus OIIK-9; | 3nanue, YO-1 I1P-2
I1K-3, 4 | ymeHue YO-2
6 | Pasmen Ne3. OIIK-9; | 3uaune, YO-1 I1P-2
[TpubimxeHne BOTHOBOM [IK-3, 4 | ymeHue YO-2
OITHUKU
Tema 1. 'eomeTpuyeckas
OIITHKA
7 Pasznen Ne4 Bzanmoneicreue OIIK-9; | 3nanwue, YO-1 I1P-7
CBETa C BELLECTBOM I1K-3, 4 | ymenue YO-2
Tema 1. [lonsipuzanus ceera
8 | Tema Ne2. JTucnepcus cBera OIIK-9; | 3nanue, YO-1 I1P-7
I1K-3, 4 | ymeHue YO-2
9 | Tema 3. Paccesaue cBera OIIK-9; | 3uaune, YO-1 T1P-2
I1K-3, 4 | ymeHue YO-2
10 | Pasgem Nes. OIIK-9; | 3uaune, YO-1 T1P-1
KBaHTOBEIE CBOMCTBA CBETA [1IK-3, 4 | ymenue YO-2 I1P-7
Tema 1. 3aKOHEBI TEINIOBOTO
W3JIYYCHUS
11 | Tema 2. ®OTOHEBI U UX OIIK-9; | 3uanue, VO-1 I1P-2
CBOIICTBa I1K-3, 4 | ymeHue YO-2
W TOroBbIii KOHTPOJIb OIIK-9; | 3nanue YO-4
[1K-3, 4 | YMmenue

IIkaJjia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Kon n Jrtansl GOopMHPOBAHUA KpUTEpHUHU NMoKa3arejJu
(¢opmysmpoBka KOMIIeTeHI[UH
KOMIIeTeHIUH
CnocoOHOCTh OCHOBHBIE 3HAHHE CnocoOHOCTh
MOJYYUTh (usnyeckue (buznyecKkux chopmynupoBaTh
OpraHHU3alOHHO- 3aKOHBIL 3aKOHOB; OCHOBHBIE
YIpaBICHYCCKNE OCHOBHBIE METO/BI | OCHOBHBIX dusnueckue
HaBBIKM IIpU paboTe Y TIpUEMBI METOJIOB U 3aKOHBI;
B HAYYHBIX TPYyIIIax MIPOBEICHUS PUEMOB CIOCOOHOCTh
U IPYTUX MaJIbIX (bu3nIecKoro TIpOBE/ICHHS IIPOBECTU
renommpene | amer | erepeni | g | e
(OTTK-9) (moporoBsIit 06pabOTK JKCIIEPUMEHTA U SKCIIEPUMEHT U
YPOBCHE) JKCIIEPUMEHTAIbH criocobon ggy?ggf v
bIX NaHHBIX; oopadorki 3K(IJ)HepI/IM}éHTaJ'II)H
JKCIIEPUMEHTAIbH
OCHOBE! BIX JIaHHBIX; BIX AQHHBIX,
B3alMOCBS3U ’ CIIOCOOHOCTh
w3k ¢ 3HaHUE OCHOB CHOPMYJTHPOBATS
TEXHUKOI, B3aMOCBS3U OCHOBHEIC
nponssozcTBoM n | PHHKM € B3aHMOCBSI3H
npyruMu Haykamu | TOXHUKOM, dbu3mKH C




HanOoJIee BaXKHbIE
H

IIPOU3BOJACTBOM U
JPYTUMU HayKaMH

TEXHHKOM,
IMPOU3BOACTBOM U

(¢yHIaMeHTanbHbIE | HauboJee BaKHBIE | APYTUMU
JOCTUKCHUS u HayKaMH
(usnueckolt HayKu | ¢ynnameHTanpHble | Hauboiee
JOCTHXKEHUS BaXXHBIC U
dusuueckoit Hayku | GyHAaMCHTAIIbHBI
€ IOCTH>KEHUS
buznyeckoit
HAyKH
YMEHHE Ha OCHOBE | CIIOCOOHOCTH
busnueckux peluTh 3a1a4y,
3aKOHOB peIlaTh BOCIOJIb30BaBIIHN
3ajaqd, yMCHHUC Cb OCHOBHBIMHU
MIPUMEHSITh 3aKOHBI | UCIIOJIB30BATh (bu3HUECKHMH
(bglsmcn TUTS METOJIbI M IPHEMBI | 5oy pany:
00BsICHEHUS POBEJCHUS
PoBell CIIOCOOHOCTh
pa3IMYHbIX (bu3nIecKoro
IIPOBECTHU
MIPOLIECCOB; JKCIIEPUMEHTA U .
buznIecKuit
MIPUMEHSITh CHOCOObI
JKCIIEPUMEHT U
JIOTHYECKHE 00paboTKu p
\eer IPUEMBI skcrepuMenTanpy | OCYIICCTBUTD
(}1]1 OBHH MBILIJIEHUS - bIX JAHHBIX; 00paboTKy
o 171?) YT | ananus u cunres yMeHue npuMeHsTh | IKCICPUMCHTAIbH
MpH pEUICHUU JIOTUYECKHEC bIX TAHHBIX;
3ajad; MIPUEMBI HAy4YHO
Hay4YHO MBIIUICHUS - 000CHOBHIBaTh
000CHOBBIBATh aHAJIN3 U CUHTE3 IPUHUMAEMBbIC
NIPpUHUMACMBbIC IIpU pCHICHUN METOOBI PEIIECHUS
METOABI peHIeHI/ISI 33)13‘{; HpO(I)eCCI/IOHaJ'IBH
npodeccnoHanbHbl | HAyYHO BIX 337134
X 3a/1a4 000CHOBBIBATh
pPUHUMAaEMbIe
METO/IbI PEIICHUS
npodhecCuOHATBHBI
X 3a/1a4
BIIAJICHUE CIOCOOHOCTh
METOJIaMU
HaBbIKaMHU BbIOOpa | POM3BECTU
TEOPETUICCKHUX U BLIGO
sKcriepuMeHTanpH | 0N TAMAIBHOTO OHTI/II\I/)IaJ'II)HOFO
BIX MccreoBanmii | [IYTH PCLICHIA 5
I — 387144 M [IPHEMOB crocoba perieHus
b
3ama4
HaBbIKanmit popeAeHA CH):)CO,6HOCTB
BJIaJICET pelieHus 3a1a4 (pusnueckoro
. HCIIOJIb30BAHHUS
(BbICOKHMH) | MpO(ecCUOHANBHO | DKCIEPUMEHTA U
. BBIUMCIUTENHHBIX
i 1eATENIBHOCTU C | cIocO00B
IIPUBJIICYEHUEM opab TpOTpaMM Tpu
a00TKH
C(I))OTBGTCTB IeT0 R obpabor
o y1o OKCHEPUMEHTANBH | oy crenyveHTaNBH
bIX TAHHBIX C BIX JaHHBIX [IPU
MATEMATHUYECKOTO | oo o ono oM I —
anmnapara
BBIYHCIINTCIBHBIX q)HSquCKOFO




porpamm; IKCIEPUMEHTA;
Crnioco6HOCTB 3HaHUE CriocobHOCTD
AKCILTYaTUPOBATh U (bu3HYeCKux chopMyIIUpOBaThH
00CITy)KUBATh 3aKOHOB,; OCHOBHBIE
COBPEMEHHYIO OCHOBHBIC OCHOBHBIX (usnueckue
(usuIeCcKyro busiraeckue METOJIOB U 3aKOHBI;
3aKOHBI;
alénapaTypy " 1K e IIPUEMOB CIIOCOOHOCTH
BaHU - OCHOBHBIE METO/IbI
g opyzoBaHue ( T TOHEMEL MPOBECHUS IPOBECTHU
) p e buznyeckuit
pOBEICHHA U3UYECKOTO
IKCIIEPUMEHT U
busmeckoro IKCIICPUMEHTA U oy SCTBHTB
SKCIIEPUMEHTA U cr1oco6os 0BpaboTKy
C10co0k! obpadorki IKCIEPUMEHTAIIBH
00paboTKu SKCIICpUMCHTAJIbH p
. BIX JIAHHBIX;
3HaeT OKCIIEPUMEHTAIBH | BIX JaHHBIX;
. CIIOCOOHOCTh
(TIOpOTOBBIN | BIX JIAHHBIX; 3HAaHUE OCHOB
chopMynHupoBaTh
YPOBEHB) OCHOBBI B3aHMOCBSI3H OCHOBHLLE
B3aMMOCBSI3U ¢buzuku ¢
. B3aMMOCBSI3H
¢bu3uku ¢ TEXHUKOH, P ——
TEXHUKOMH, IIPOM3BOJICTBOM U o
TEXHHUKOMH,
IIPOU3BOJICTBOM H UMHU HayKaMH
P A APYT YK TIPOM3BOJICTBOM U
JIPYTUMH HayKaMHi | HauOoJiee BaKHbIC
JIPYTUMH
HauOoJee BAKHBIC | 1
HayKaMu
u (ynnameHTaNbHBIE | Loeo oo
JaMEHTAITbHBIC
,(le)g(IjTI/I)KeHI/IH P BAAHBIC 1
% ¢busnyeckoil Hayku (byHIAMEHTATBHEI
¢u3nueckoil HayKu
€ JIOCTYKCHUS
buznyeckoit
HayKH
YMEHHE Ha OCHOBE | CIIOCOOHOCTH
(buznuecKkux pELIUTh 3324y,
MNPHUMCHATH 3aKOHBI | 3aKOHOB pCUIaTh BOCIIOJIE30BAaBIIU
busuku s 3a/1a4M; yMEHUE CBh OCHOBHBIMH
OO0BSICHEHUS WCITIOJIb30BATh (bu3MyecKuMHU
Pa3IMYHBIX METOABL U IIPHEMBIL | pop 0o
b
MIPOIIECCOB; MIPOBEICHUS CIIOCOGHOCTE
MPUMEHSTh (u3nueckoro
IPOBECTHU
JIOTUIECKUE IKCIIEPUMEHTA U usaccKi
H3NYECKHIA
\eer MIPUEMBI CIOCOO0BI
KCIIEPUMEHT U
(}1; OTBHH MBIIUICHUS - 00paboTku Jkerepume
o 1711)) YT | ananus n cunres skcriepuMenTanpy | OCYHICCTBUTD
TPH PElICHUN BIX JIaHHBIX; obpaboTky
3a1ad4; yMeHHEe MpUMeHsTh | IKCICPUMEHTAILH
HAy4YHO JIOTUYECKUE bIX JIaHHBIX;
000CHOBHIBATh MIPUEMBI Hay4YHO
MIPUHUMAaEeMbIe MBIIIICHUS - 000CHOBBIBATh
METOJIbI PEIICHUS | aHAIU3 U CUHTE3 PUHUMACMbIC
HpO(beCCI/IOHaJ'IBHBI IIpH pCHICHUN METOIBI PELICHU
X 3a1a4 3anad, npodeccuoHaIbH
HayqHO BIX 3314

000CHOBBIBATH




IIPUHUMACMBbIC
MCTOABI pCHICHUS

npodecCuOHATBHBI
X 337124
BJIa/ICHUE CIOCOOHOCTh
METOJaMH HaBbIKaMU BbIOOpa | MPOU3BECTH
TCOPECTUUCCKUX U OIITUMAJIBHOTO BI->I60p
OKCHEPUMEHTANBH | rryTy peLeHus ONTUMAJILHOTO
BIX UCCICIOBAHUN | 34710 [PHEMOB crocoba perieHus
B (hu3uKe; HpOBEIEHHs! 3anaq,6
HaBbIKaMU CIIOCOOHOCTh
(hbu3mIecKoro
BIIAJICET pelieHus 3a1a4y SKCTICPHMEHTA 1 UCTIOJIb30BaHUS
(BbICOKHMH) | MpOdecCHOHATBHO BBIUMCIIUTEIbHBIX
. croco6oB
1 AeSITeTLHOCTH C G046 porpaMM Ipu
MPUBJICYCHUEM 00paboTKH 00paboTKu
cooTBeTcTBytomero | JKCHCPUMEHTAIBH | yyepepyvenTanba
busuKo- bIX TAaHHBIX € BIX JAHHBIX IIPU
MaTEMaTHIECKOI'O HCIOJIb30BAHUEM MPOBEICHUU
amrapara BBIYACIUTCIIbHBIX bu3nIecKoro
Iporpamm; IKCIICPUMECHTA;
CnocoGHOCTS TT0- 3HAHUE CnocoGHOCTh
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IIOJIy1aeMyo NH- 3aKOHOB; OCHOBHBEIC
opmario u npes- OCHOBHBIC OCHOBHBIX dusnueckue
CTaBJIATh PE3YJIbTA- (usmeckne METOJIOB 1 3aKOHBI;
Tbl PU3HYECKHX HC- SAKOHbI; TIPHEMOB CIIOCOGHOCTH
cnenoBanuii (ITK-4) OCHOBHEIC MCTOJEL IPOBEJICHUS IIPOBECTU
Y TIPUEMBI .
mp oI; e (u3nueckoro puzmueckui
bu3mueckoro JKCIIEPUMEHTA U IKCIICPHUMEHT H
OCYIIIECTBUTD
OKCIIEPUMEHTA U CI0C060B 06ya6OTK
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YpOBEHB) OCHOBBI B3aMMOCBSI3H OCHOBHDIE
B3aUMOCBS3HU (busuku ¢ B3AMOCESI3H
(bu3HKY C TEXHHUKOM, FR—
TEXHHUKOM, TMPOU3BOJICTBOM M | "
MIPOU3BOJICTBOM U | IPYTUMH HayKaMu HpOI/ISBO,[[::TBOM "
JNPYTHMH HayKaMH | HauOoJee BaKHBIC l—
HauOoJee BaXXHbBIE | u HayKamn
u (yHnaMeHTANBHBIE | Loeo oo
GyHnameHTanbHbIe | noctmkeHus BAKHLLE I
AOCTIKCHHA (bu3nUecKOl HAyKH (byHIAMEHTATHHBI
¢bu3nveckoil HayKu
€ JIOCTYOKCHUS
buznyeckoit
HAYKH
yMeeT IPUMEHAITH 3aKOHBI YMCHHE Ha OCHOBC CITOCOOHOCTH
(mpoBUHYT | QU3UKHU IS pusnueckux pELINTH 3a1a4y,
BIi) 00BbACHEHUS 3aKOHOB peIIaTh BOCIIOJIb30BaBIIHN




Pa3IUYIHBIX

3aaa4yn, YMCHHC

Cbh OCHOBHBIMH

IIPOLIECCOB; HCIIOJIb30BATh busnueckuMu
MIPUMEHSITh METOJIbI ¥ TIPUEMBI | 3aKOHAMH,
JOTHYECKHe MIPOBEACHUS CIIOCOGHOCTE
MIPUEMBbI (u3nueckoro nposecTn
MBIIILJICHUS - :-)Kcne%HMeHTa u (busaeckuit
aHaJIU3 U CUHTE3 CHOCOObI SKCTIEPHMEHT H
[IPU PELICHUN 00paboTKu
OCYILIECTBHUTD
3azady; JKCIIEPUMEHTAIbH
. 00paboTKy
HAY4YHO bIX JAHHBIX;
JKCIIEPUMEHTATIbH
000CHOBBIBATh YMEHHE TPUMEHSITh p
MIPUHIMAECMbIE JOTHYECKHE bIX TaHHBIX,
METOJBI PEIIEHHUS | IPUEMBI HayqHO
npoeCCHOHATBHBI | MBIIIJICHUS - 000CHOBBIBATH
X 3a7a4 aHaJIN3 U CUHTE3 IPUHUMACMBIC
IIPH PEIICHUU METO/IbI PEIICHUS
3a/ay; npodeccuoHanbH
HAy4IHO BIX 3a/1a4
000CHOBBIBATh
PUHUMACMBIC
METO/IbI PEIlICHUs
po(heCCUOHATILHBI
X 3a7a4
BJIa/ICHUE CIIOCOOHOCTh
METOJIaMU HaBBIKAMU BbIOOpa | MPOW3BECTH
TEOPETUYECKUX U ONTUMAJIBLHOIO BBIOOP
OKCIEPUMEHTANBH | [ryTy peleHus ONTUMAILHOTO
BIX HCCIENIOBAHUH | 357194 1 pueMoB croco0a pereHust
B (husmKe; TPOBEEHHs! 3anaq,6
HaBBIKaMU (bu3mIECKOTO CTIIOCOOHOCTh
BJIaJIeeT pelieHus 3a1a4d UCTIONIb30BaHUS
. 9KCHEPUMEHTA U
(BbICOKHMH) | MPO(eCcCHOHATBHO BBIYHCIINTEIIbHBIX
. croco0oB
I 1eATENIbHOCTH C nporpaMM Ipu
00paboTku
MIPUBJICYEHUEM 00paboTku
cooTeTcTBytomero | JKCICPUMEHTATIBH | 5y enepymentanbh
¢busuko- bIX JIaHHBIX € BIX JaHHBIX [IPU
MareMaruueckoro | MCIOJIb30BaHUEM MIPOBEICHUU
amnmapara BBIYHCIMTEIBHBIX buznyeckoro
MIPOTpaMM; JKCIIEPUMEHTA;




ITPUMEPBI HTHAUBUY AJIBHBIX 3ATAY, U 3AJIAY, IPUBEJIEHHBIX
B KOHTPOJIbHbBIX PABOTAX:

Paszngea Nel

3agaua Ne 4.187(r). Mcxonsa u3 oOIIEro BBIpAKEHUSA I BEKTOpa YMOBA, HaWTH
CpelHee IO BPEMEHM 3HAUYECHHE IPOEKIMM BEKTOpa YMOBA < j(x)> Ha OChb X I

CJIEIYIOIIMX MIOCKUX YIIPYTHX BOJH B Cpelie ¢ 00bEMHOM INIOTHOCTBIO p

S =acos(wt—kx)+bcoskx* cosmt

PexoMeHnaanmu K penieHuIo.

1) Bocnions3yitTech onpeaeneHreM BEKTopa Y MoBa.

2) Yurure, uro ¢ =¢&(X,t) — ONUCHIBAET CTOSIUYIO BOJIHY.

3) Beeaure cosa=a/-/a’+b” ; sina=b/-/a’+b® U MPOBEIUTE CIOKEHHUE BOJIH.

4) IIpoBeauTe ClIOKEHUE BOJIH U BOCIIOJIB3YUTECh OIMPE/IeIEHHEM BEKTOpa Y MOBa.

3amaua Ne 4.227. B Bakyyme BJI0JIb OCH X PACIPOCTPAHSAIOTCS JIBE MJIOCKHUE OJMHAKOBO
MOJISIPU30BAHHBIC AJICKTPOMArHUTHBIEC BOJIHBI, SJICKTPUYECKHUE COCTABIISIOIINE KOTOPBIX
W3MEHSIIOTCA 110 3aKOHY

E,=E,cos(wt kx) u E,=E;cos(wt kx+a).

Haittu cpennee 3HaueHrE MIIOTHOCTH MTOTOKA YHEPTUU.

PexomeHanuu K pelieHuo.
[IpoBenuTe clO)K€HUWE BOJIH M PACCUMTANTE CpPEIHEE 3HAYEHUE IUJIOTHOCTH ITOTOKA
SHEPIruH, BOCIIOIH30BABIIUCH ONIPEACICHUEM CPEIHEr0 OT (DYHKITHH.

3amauya Ne 4.257. [TocTOSIHHBIA MO MOIYIIO SJEKTPUYECKUNW IHUMOJIb C MOMEHTOM [
BpAILlalOT C MOCTOSIHHOW YIJIOBOM CKOPOCTBIO @ BOKPYT OCH, NMEPHEHIUKYJISIPHONU OCU
TUTIONS. U TpOXOoAsiel yepe3 ero cepeauHy. HallTu MOIIHOCTh W3JIy4EHUS TaKOTO
JTUTIOJSL.

PexomeHaanuu K pelieHuo.

1) 3anummre BEKTOP AUIMOIBLHOTO MOMEHTA B MPOEKIMAX HA OCH CUCTEMbl KOOPAUHAT
X0V, nexalen B INIOCKOCTH BpalllEHUsI MOMEHTA.

2) HabGepute BTOpYIO MPOM3BOJHYIO OT BEKTOPA IUIMOJIHLHOTO MOMEHTA U PACCUUTANTE
MOIIHOCTb U3JIyYEHHUS.

NuauBuayajibHble 33124 U3 cOOpHUKA 3a1a4 [7]:

Tema 1 - 4.230+n
Tema 2 - 4. 257+n



Pa3zgesa Ne2

3agaua Ne 5.96. Chepuyeckas mOBEpXHOCTh IIOCKO-BBIMYKJION JIMH3bI COMPUKACAETCS
CO CTEKJISIHHOM IIAaCTHHKOW. IIpocTpaHCTBO MEXAy JIMH30UM U IJIACTUHKOW 3alOJIHEHO
cepoyraepooM. [lokazaTenn npesoMiIeHHs JUH3bI, CEPOYIIIEPOIA U IJTACTUHKH PaBHBI
cootBeTcTBeHHO N1 = 1.50; n2 = 1.63; n3 = 1.70. Paguyc xpuBu3HBI chepuyeckoi
MOBEpPXHOCTU JHH3BI R = 100 cm. Onpenenuth paguyc MATONO TEMHOIO KOJbLa
Hrrotona B otpaxkerHoM cere ¢ 4=0,50 mknu.

PexoMeHaanuu K peuieHMIo.

1) ConpoBoiute pelieHue 3a1auu PUCYHKOM.

2) Ilpu pacuere ONTUYECKOW PA3HOCTH XOJa, BO3HHUKAIOIIEH B CHCTEME, YUYTUTE
u3MeHeHue (a3bl IPU OTPAKEHUU OT OOJIee MIIOTHOM cpebl.

3agaua Ne 5.67. Hexotopoe koiieb0aHue BO3HHMKAeT B pe3ysibTare CJIOXKeHHs N
KOTE€PEHTHBIX KOJIeOaHUN OJTHOTO HAIMPaBJICHUSI, UMEIOIINX CIACAYIONTUN BUI:

& =acos[ot+(k 1)a], rme K — Homep komebanms (K =1,2,...,N), a — pasnocts a3
mexay K-m m (K - 1)-m konebGanwsivu. HalT amMIumTyny pe3ysIbTUPYIOIIETO
KOJIeOaHMsl.

3agaua Ne 5.147. Ilpu HOpManbHOM MaJICHUH CBETa HA NUPPAKIUOHHYIO PEIIETKY
mupuHbl 10 mm 00HAPYKEHO, UTO KOMIIOHEHTHI KelaTou Jiuauu Hatpust (589,0 u 589,6
HM) OKa3bIBAIOTCS Pa3pelICHHBIMU, HAUWHAS C TSATOTO MOPsAKa ciekTpa. OLEeHHUTh:

a) IEpUOJI 3TON PEIIETKY;

0) Npu KakoW IMIMPUHE PEIICTKH ¢ TaKUM K€ MEPUOJIOM MOXKHO Pa3pelluTh B TPEThEM
nopsiike  AyONieT crekTpaabHOW JuHMM ¢ 4=460,0 M, KOMIOHEHTBI KOTOPOTO
paznuyatorcs Ha 0,13 um.

NunuBuayanbHbie 3aa4u U3 cOOpHUKa 3a1a4 [7]:

Tema 1 —5.96 +n
Tema 2 —5.148 + n

Pa3zngea Ne3

3amaua Ne 5.37. Tonkas cobupatoimas JvuH3a ¢ (OKYCHBIM paccTosiHueM f = 25 cm
MPOCIUPYET U300pAKEHUE TIPEAMETA HA IKPaH, OTCTOSIIUN OT JIMH3bI HA PACCTOSTHUE
[ = 5,0 m. Dxpan npuasunyiu K jguase Ha 41 =18 cm . Ha ckonbko ciienyeT nepeMecTuTh

MIPEAMET, YTOOBI OTATH MOTYYUTh YETKOE H300paKEHNE Ha €ro IKpaHe?
Pexomenaanuu k pemennio. (Ilogo06HbIC pekoMeHIauM K 3a1adam 5,38; 5,39).
1) [TocTpotite n3o0pakeHne, co3aBaeMoe TOHKOM JIMH30M.

2) Bocnonp3yiitech popMyII0il TOHKOM JTMH3BI U TOHATUEM YBEJIUYCHHUS.

NunuBuayanbpHbIe 3aa4u U3 cOOpHUKa 3a1a4y [7]:
Tema 1 -5.38, 5.39, 5.42, 5.46, 5.48, 5.52, 5.57.



Pa3nen Ned

0) cTereHb MOJSIPU3AIMU TPOIIEAIICTO Yepe3 TUIACTHHKY ITydKa, €CIU TaTaroIHi
CBET — €CTECTBEHHBIN.

1
\/ PexomeHaanum K pemeHmnIo.
? ) e a) 1. Cnenaiite puCyHOK.
3 2. Yyurure, 4T0 KOYPPUIIMEHT OTPaKEHHS paBEH
g _ n? 1
4 7 p=( ).
n’+1
4\ 3. Bocnonp3yiitecb  popmynamu  Dpenens
IIOCJIEIOBATEIBHO [UIsI BTOPOIO M YETBEPTOIO
MTy4KOB.
11 p)°
0) 3anumuTe BhIpaKEHUE, ONMPEACIISIONIee CTENEHb MOISIPU3AINU, P T o) rae
p
P — KO3hOUIMEHT OTpPaKEHHsI COCTABISIONICH, MEPHEHANKYISAPHOH K IUIOCKOCTH

nagcHUA.

3agaua NeS.197 Keapiepas miacTUHKa, BbIPE3aHHAs MAPAIUICIBHO ONTHYECKOW OCH,
ITIOMEIIEHA MEKy IBYMSI CKPEIEHHBIMH IOJISAPU3aTOPAMU TAK, YTO €€ ONTHYECKAst OCh
coctaBnser yron 45° ¢ MIOCKOCTAMH IIPONMyCKaHUsS MONSAPHM3aTOpOB. Ilpu Kakoii
MHUHUMAJbHON TOJIIMHE IJIACTUHKUA CBET ¢ 4, =643um OyAeT MPOXOAWTH uYepe3 3Ty

CUCTEMY C MAaKCHUMalbHOM HWHTEHCUBHOCTBIO, @ CBET C 4, =564mm OyJeT CHUIBHO
ocnabnen? PazHocTh mokasarenei npenomieHus n, n, =0,0090

PexoMeHnIalum K pelieHHIO.
Paccuuraiite oOnTHYECKYXO pAa3HOCTh XOAA JIydEM M BOCIIOJB3YUTECH YCIOBUSMH
uHTEepHEPEHITMOHHBIX MAKCUMYMOB (MJIK MUHUMYMOB) HUHTEHCUBHOCTH.

3agauaNe 5.219. DiekTpoH, Ha KOTOPBIA JEHCTBYeT KBa3uymnpyras cuina KX u cuia
TPEHHUSI yX, HAXOAUTCSA B MOJI€ IJIEKTPOMATHUTHOTO M3Iy4YECHUs. DJIEKTpUUYECKas CO-

CTaBJISIONIAs TOJII MEHSETCA BO BPEMEHHM IO 3aKOHY E =E coset. IIpeneOperas nei-

CTBUEM MArHUTHOM COCTAaBJISIOIICH I10JISI, HAMTH:

a) ypaBHEHUE JBUKECHHUS DJIEKTPOHA;

0) cpeaHIOI MOIIHOCTbD, MOTJIOMIAEMYIO 3JIEKTPOHOM; YacTOTY, IIPH KOTOPOH OHa
OyIeT MakCMMaJlbHA, U BEIPAKEHUE 11 MAKCUMAJILHOM CpeTHe MOIITHOCTH.
PexoMeHaauMu K pelieHMIo.

1) 3anummTe BTOpoi 3aKkoH HbIOTOHA NIl ANEKTPOHA U MPUBEAUTE €r0 K yPaBHEHUIO
BBIHYJIEHHOTO TAPMOHUYECKOTO OCHMILIATOPA.
2) Bocnionb3yiTech BEIPAXKEHUEM JIJIS1 MOIIIHOCTH, MOTJIOUIAEMOM 3JIEKTPOHOM.

3agaua Ne 5.232. Ilyyok cBeTa MHTEHCUMBHOCTH lo MagaeT HOpMalabHO Ha IUIOCKOIIA-
paUIeTBHYIO MTPO3PAYHYO TUIACTHHKY TOMIIMHEI |. [Ty4ok comep kUt Bce JIMHBI BOJIH B




JUAna3oHe OT 4, mo 4, O,Z[PIHaKOBOfI CHCKTp&JIbHOfI NHTCHCHUBHOCTH. OHpe,ZIeJII/ITB HHTCH-

CUBHOCTb IIpOomICAIMCTO 4YCPE3 INIACTHHKY ITy4dKa, €CJIM B 3TOM JHAIIa30HC JJIMH BOJIH
ITOKAa3aTCJIb IIOTJIOICHUA JIMHEMHO 3aBUCHUT OT 4 B npeaesax oT 0,nfd, u KOB(b(i)I/IHI/ICHT

OTpaXKEHUS KaKJOW MOBEPXHOCTHU pPaBeH p . BTOpUUHBIMU OTpaXXKeHUSIMU PEHEOPEYb.
Pexomenpauumn k pemennio. 1) Bocnone3ylitech 3akoHOM Byrepa u yururte, 4TO WH-

TEHCUBHOCTb TAK)KE€ YMEHBIIIAETCS 3a CUET OTPAKEHUU B (1—p)? pas.

2) Haiinure cymMmMapHyt0 HHTEHCUBHOCTD, IPOMHTEIPUPOBAB IO BCEM BOJIHAM.

WNHauBHTyalbHBIC 3a/1a4d U3 COOpHHMKA 3a1a4 [7]:
Tema 1 - 5.169+n, 5.184+n,

Tema 2 —5.214 +n,

Tema 3 —5.227 +n,

Pa3znea NeS

3agaua Ne 5.265. Uznyuyenue CosHIA MO CBOEMY CHEKTPAJIbHOMY COCTaBY OJIM3KO K
U3JIyYEHHIO A0COJIIOTHO YEpPHOTO Tena, JUIsi KOTOPOrO MAaKCHUMYyM HCIYCKaTEIbHON
CIIOCOOHOCTH MPUXOIUTCA Ha JIUHY BOJIHBI 0.48 mxm. Hailtu maccy, Tepsemyro
ConHIleM €XECEKyHIHO 3a cUeT ATOro uanydeHus. OLeHuTh BpeMms, 3a KOTOpOE mMacca
Connua ymenbmurces Ha 1%.

PexomeHanuu K pelieHuo.
Bocnonb3yiitecs 3akonom Ctedana—bonbimana.

3agauya Ne 5.300. Iloka3aTh ¢ MOMOUIbIO 3aKOHOB COXPAaHEHHMS, YTO CBOOOJIHBIN
AJNIEKTPOH HE MOXKET MOJTHOCTHIO MOTJIOTUTH (DOTOH.

PexkoMeH1aluu K pelieHH 0.
Bocnonp3yiiTech 3aKOHaMM COXPAHEHHS DHEPTMU M MMITyJbca JJIsl J3JIEKTPOHA U
dhoToHa.

NuauBuayajabHble 32124 U3 cOOpHUKA 3a1a4 [7]:
5.266+n
5.312-n

OLHEHOYHBIE CPEACTBA JIAA DK3AMEHOB

K sx3amenam nomycKarTCs CTYACHTHI, MOJHOCTHIO BBIMOJHUBIIHNE JIAOOPATOPHbBIC
paboThI U HE UMEIOIIKE 110 HUM HUKAKUX 3aJI0JDKEHHOCTEH.
1. HWurencuBHocTh DMB, umHTeHCHUBHOCTh cBeTa. CBeToBOW MOTOK. CrneKkTpasibHas
YyBCTBUTEIBHOCTD.

2. Cwuia cBera. Kannena. CseroBoit motok. JIromeH. OcBemieHHOCTh. OCBEIIEHHOCTD
TOYEYHOTO UCTOYHUKA.



13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

24.
25.

26.
217,
28.
29.
30.

31.

Nurepdepennust 18yx BoiH. OnTuyeckas pasHocTh xoja. [lone unrepdepenuuu.

Paccrosinne Mexay vMHTEp(PEpEeHIHMOHHBIMHU T0JIOCAaMU, IIMpUHA HUHTEphEepeHIu-

OHHOM I10JIOCHI.

BpemenHas korepeHTHOCTh. Bpems n IiMHa KOT€pEHTHOCTH.

[IpocTpancTBeHHAss KOre€pEeHTHOCTh. Pajnyc 1 00beM KOrepeHTHOCTH.

WuTepdepenius npu oTpakeHUH OT TOHKUX TUTacTUHOK. [lomockl paBHOTO HakIO-

Ha.

ITonocs! paBHOM TonmMHEL. Konsia HeroToHa.

[Tpyranmn ['roiirenca — @penens.

Hudpakuus Openens OT MPOCTEUIINX MPErpal: OT KPYIJIOoro OTBEPCTHSI.
Hudpakuus Openenst oT npocTeHIvX Nperpaa OT KPYriioro IUcKa.

Hudpakuus Opaynrodepa ot mienm.

HudpakunonHas pemieTka. [ 1aBHbII MakCUMyM U €ro nopsanok. JJo6aBouHbie MuU-

HUMYMBI.

Jucnepcus u pasperniaromias cwia JudpakimoHHON pereTku. JInnelHas u yrio-

Basl IMUCIIEPCUSL.

OCHOBHBIE 3aKOHBI T€OMETPUUECKONU ONTHKH.

OCHOBHBIE MOJOKEHUS MAaTEMAaTUYECKOM TEOPUU ONTHYECKUX CUCTEM: TOMOILEH-

TPUYECKUE CHUCTEMbI, CTUTMATU3M, aCTUTMATU3M; TIPUHIUIT B3aUMHOCTH (00OpaTH-

MOCTb CBETOBBIX JTy4d€il).

@DOKYCHBIE paCCTOAHUS U ONITHYECKAs CHIIa cCUCTeMbl. DOpMyJia TOHKOM JIMH3BI.

EcTtecTBeHHbIN 1 nOyIApr30BaHHbINA cBET. [IITOCKOCTh KOJI€0aHU U MIIOCKOCTh MO-

nsipuzanuu. CteneHp noiaspusanuu. 3akoH Mantoca.

DIIUNTAYECKAs U KPYroBas MOJspru3ausl.

Hucnepcust cBeta (rpynmnoBasi CKopocTs). HopmanbHas 1 aHOMallbHAsT TUCTIEPCHS.

CpaBHEHUE C SKCIIEPUMEHTOM.

3akon Kupxroda. JHepreruueckas CBETUMOCTh (SIpKOCTh) Tena. McmyckarenbHas

U TOrJIoIaTeIbHas CiocoOHOCTh Tena. [loHaTre abCcoa0THO YEpHOTO Tena.

3akoH Credana-bonpimMana.

3akoHbl Buna: 3ak0oH cmenienns Buna; kputepuii Buna.

3akoH Panes-J[>xunca. KoHuenmus cTosiaux 3J€KTPOMArHUTHBIX BOJIH. Y IbTpadu-

oJieToBas KaracTpoda.

®opwmyna Inanka. ['unoresa Ilnanka. IloHsTre kBaHTa cBETA.

®dotorddext. 3akonnl CroneroBa. KpacHas rpanuna doroddpdexra. dopmyna

Oiinmrelina. Buytpenauit porosddexr.

Oddexr Komnrona. Ummynbe, sneprust poToHa.

SIBiIeHMS, MOATBEPKAAOIINE KBAHTOBBIE CBOMCTBA CBETA.

Macmtabbl aTOMHBIX SIBIICHUN - CTPYKTYpa, pa3Mepbl U YHEPTUsI aTOMOB. 3aKOHO-

MEpPHOCTHU B aTOMHBIX CIIEKTpax.

Oneitel Pezepdopna. [nanerapuas moaens atoma. Ee HecocTosITEIbHOCTD. OIIbI-

Tbl @panka u ['epua.

[Toctynatsl bopa. [IpaBuiio KBaHTOBaHKS MOMEHTA UMITYJIbCA, KBAHTOBAHUE DHEP-

ruu. bopoBckas Teopus aroma Bogopoaa. Ee HecoOCTOSTEIbHOCTb.

I'unoresa ne-bpoitns. yanusm BoiH 1 yactull. OnbiThl [3Buccona u Jxepmepa.



32. Ilpunuun "HeomnpeneneHHocTu [elizeHOepra U BOJHOBBIE CBOWMCTBA YacTHIl. [ToHs-
THE€ COCTOSIHUSI B KBAHTOBOW MEXaHHKE.
33. KBaHToBaHHe MOMEHTAa UMITyJbca. MarHUTHBIH MOMEHT. KBaHTOBbIE COCTOSIHUS
atoma. CoOCTBEHHBII MEXaHUIECKU MOMEHT DJICKTPOHA (CTIHH).
34. Ipunmun [laynu. Pacnpenenenue 37eKTPOHOB MO KBAHTOBBIM COCTOSIHUSIM B aTO-
Me. [lepnonnueckas cucrema aneMeHToB MeHaeneena.



KpnTepml OII€CHKH Ha 3K3aMEHE€ M0 JUCIIUITJIMHE

«OnTuka»

Ouenka

TpedoBaHus K CPOPMUPOBAHHBIM KOMIIETEHUIMSIM

OTJINYHO

OTBeT CcTyaeHTa AEMOHCTPUPYET MPOUYHBbIE 3HAHUS (PU3UKH,
OTJMYAeTCS TAYyOMHOW U TOJHOTOM PACKPBITUS TEMBI,
BIAJCHUE  TEPMHUHOJOTMYECKHM  aIlllapaToM;  YMEHHE
OOBSICHAThH CYLIHOCTb, SIBICHUM, NPOLIECCOB, JEJIaTh BBIBOIbI
u 0o0oOueHus, JaBaTh AapryMEHTHPOBAHHBIE  OTBETHI,
IIPUBOJNTH IPUMEPHI

XOPOIIO

OTBeT CTylIeHTa IOKa3bIBaeT IPOYHBIC 3HAHUSA (PU3HKH,
OTIIMYaeTCsl TIyOMHOW W TOJHOTOW PACKPBITHS TEMBL;
BJIQJICHUE  TEPMHUHOJIOTUYECKUM  almapatoM;  yMEHHUE
OOBSICHSITH CYIIIHOCTD, SIBJICHUM, MPOIIECCOB, COOBITUM, JIeTIaTh
BBIBOJIbI M 0000IIIEHNUS, JaBaTh apryMEHTUPOBAHHBIE OTBETHI,
NPUBOJIUTHL TpuMephbl. OJHAKO [OMyCKaeTcs OJIHAa - [IBE
HETOYHOCTH B OTBETE.

YAOBJETBOPUTECJIbHO

OTBeT cTyAeHTa, CBUAETEIBCTBYIONIMI B OCHOBHOM O 3HAHUU
Gbu3MKM, €€ OCHOBHBIX 3aKOHOB M TEOpuH, ciabo
c(hOpMHUPOBAHHBIMU HABBIKAMH aHAIN3a SBJICHUM, POIIECCOB,
HEJIOCTATOYHBIM YMEHUEM JaBaTh apryMEHTHUPOBAHHBIE
OTBETbl W  NPUBOAUTH  IPUMEPBI;  HEAOCTATOYHOMU
JIOTUYHOCTBIO M MOCJIEA0BATENBHOCTHIO OTBETA. Jlomyckaercs
HECKOJIbKO OIIKUOOK B COACPKAHUU OTBETA.

HEYJA0OBJICTBOPUTECIBHO

OTBeT cCTyneHTa, OOHApYXWBAIOIIUA HE3HaHUE (PU3UKH,
OTJIMYAIOIINICA HE3HAHUEM OCHOBHBIX 3aKOHOB TEOPHH,
HeCOPMHUPOBAHHBLIMU ~ HaBBIKAMHU  aHaAJIW3a  SIBJICHUM,
MIPOIIECCOB; HEYMEHHUEM JIaBaTh apTYMEHTHUPOBAHHBIE OTBETHI.




IIpunoxenue 3 k padoueii mporpaMmmMe y4eOHO M CHUIIHHBI

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCHUHCKOI ®EJIEPALIMU
denepaabHOE TOCYJaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MpodhecCuOHaTBLHOT0 00pa30BaHus
«JlabHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET)

(ABDY)
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