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1. Buabl yueOHOM 1eATeJIbHOCTH, clIOC00 1 (OpMBI €e NPOoBeAeHus

Bunpl yueOHOI nesTenbHOCTU: aylIUTOpHbIE 3aHATUS | 3aueTHas enuHuna (36
9acoB), CaMOCTOsATeNIbHAasE paboTa 7 3a4eTHBIX eauHuI] (252 yaca), Bcero 8 3a4eTHBIX
enunuir (288 vacos).

dopma mnpoBeAeHUS AYAUTOPHBIX 3aHATUH — JIGKUUH, JlabopaToOpHble U
MPAKTUYCCKUE 3aHATHS, B paMKax YacOB CaMOCTOATEIHHOW pPabOTBI 1O YKa3aHUIO
npenojaBaTesis acHUpaHTbhl MpPopadaThIBAIOT TEMbl M OCBAMBAIOT TEOPETHUUYECKUE
BOIPOCHKI, U3JIaraeMbIe B JICKIIMOHHOM Kypce, a TaKXKE CAMOCTOSTEILHO U3YYalOT JPYTrHe
BOIPOCHI POTPAMMBI.

2. [lepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00y4YeHHUsI
[Iponiecc w3yuyeHHs] AUCHUMIUIMHBI HAMpaBIeH Ha (HOPMUPOBAHUE CIETYIOIIUX
KOMIIETECHIINN:
YHUBepCanbHbIX

» CIoCOOHOCTh K KPUTHYECKOMY aHAJM3y M OILEHKE COBPEMEHHBIX HAyYHbIX
JIOCTH)KEHUHM, T€HEPUPOBAaHUIO HOBBIX HJICH IpH PELICHUHM HCCIEA0BAaTEIbCKUX U
NPaKTUYECKUX 3a]1ad, B TOM YHCIIEe B MEKIUCIUILTUHAPHBIX oonacTsx (YK-1);

» crocoOHOCTh MPOEKTUPOBATH U OCYIIECTBIIATH KOMIUIEKCHBIE HCCIIEJOBAHUS, B TOM
quciae MEXIUCHUIUIMHAPHBIE, HAa OCHOBE IEJIOCTHOTO CHCTEMHOTO HAay4YHOTO
MHUPOBO33PEHHSI C UCTOJIB30BAHUEM 3HAaHMN B 00JacTH MCTOPUHU U (puimocopuu HayKH
(VK-2);

» CIIOCOOHOCTH IJIAaHUPOBATh M pelIaTh 3a7a4u COOCTBEHHOTO NMPOo(hecCnoHaIbHOTO
u muaHocTHOro passutus (YK-5);

oowenpogeccuonanbvuvix

» CIIOCOOHOCTh ~ CaMOCTOSITENIFHO  OCYIIECTBJISITh  HAYYHO-HCCIEI0BATEIbCKYIO
JESITETFHOCTh B COOTBETCTBYIOIIEH MpPO(ECCHOHANBHON 00JacTH C HCIOJIB30BaHHEM
COBPEMEHHBIX METOJIOB HCCJICIOBAHUSA M HH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
texunosioruii (OITK-1);

» TOTOBHOCTb K MPETOJaBaTEILCKOM JeSTEIFHOCTH 10 OCHOBHBIM 00pa30BaTeIbHBIM
nporpammam Beiciero oopasosanus (OITK-2);

npogeccuonanvrvix

» CIOCOOHOCTh TPOBOJIUTH CAMOCTOSATEIbHBIE WCCIEAOBAaHUS TPUPOIBI CBETa U
SBJICHUM TPH €ro paclpoCTPaHEHWH M B3aWMOJECHCTBHHM C BEIIECTBOM, BIAJCTh
COBPEMEHHBIMH METOJIaMHU ONTHYECKOH CIIEKTPOCKOIHUH, a TAK)KE pa3padaThiBaTh HOBBIC
ONITUYECKHE METOABl HCCIeNOoBaHUS (YHIAMEHTAIbHBIX CBOWCTB MaTepUH, HOBBIC
KOMMEpYECKHe/TIPOMBIIIJICHHBIE ONTHYECKUE TEXHOJOTUHM M METOJbl JIHarHOCTUKU
MPUPOTHBIX JTHOO TEXHOTCHHBIX 00beKTOB M Mporieccos (ITK-1);

» CHOCOOHOCTH IUIAHUPOBATh H OPTraHW30BaTh (PU3UUECKHE UCCIIEIOBAHUS, IIPUMEHSThH
Ha TPaKTUKE IIOJyYeHHblE 3HAHMS M HAaBBIKM JJIsI HANMCAaHHWs HAy4YHBIX CTaTew,
COCTaBJICHUSI U O(OPMIICHUS HAYYHO-TeXHUYeCKuX nokymenTanuu (I1K-2);



» CIIOCOOHOCTH IPUHUMATh Y4acThe B pa3pabOTKe HOBBIX METOJIOB M METOJINYECKUX

MI0/JIXOJIOB B HAYYHBIX HCCieqoBaHusaX B oonactu ontuku (ITK-3).
B pesynbrare ocBOCHMS AUCIUIUIMHBI ACIUPAHT JIOJKEH
3namp:

» METOJIbl KPUTUYECKOTO aHAJIM3a M OIICHKH COBPEMEHHBIX HAayUHBIX JOCTIDKEHUH, a
TaKK€ METOJIbl TeHEPUPOBAHMSI HOBBIX HAEH NpPH PEUICHUU HCCIEAOBATEIbCKUX U
MPAKTUYECKUX 33/1a4 B 00JIACTH ONTUKH;

» pOJIb U MECTO ONITHKH B (DOPMHUPOBAHUHU COBPEMEHHOM (PU3MUECKON KapTUHBI MUPA,
CTaJINU €€ IBOJIIOIMH U B3aUMOCBSI3b C JPYTHUMH paszieiamMu GU3HUKH;

» OCOOCHHOCTHM HAyYHOW TCPMHHOJIOTHH, TIIOHATUHHBIA  ammapar OITHKH,
WCIIOIb3yEMbIE MPU MPEACTABICHUU PE3yJIbTATOB HAYYHOU NEATENbHOCTU B YCTHOM U
MUCbMEHHOU (opme;

» GyHIaMEHTaJIbHbIC 3aKOHOMEPHOCTH, CBSI3aHHBIC C SBJICHHSAMH BOJIHOBOM
(busmueckoit), reomeTpuUecKoil (JIy4eBOl) M KBAHTOBOM OTTHKH;

» OCHOBBI TCOPHHM B3aMMOJICHCTBUS CBETa C BEIIECTBOM, HEIMHCHHOW ONTHKH,
CTAaTHCTUYECKON ONTUKHU U (PU3UKH JIA3€POB;

» TPUHIUIBI TIOCTPOCHUS ONTHYECKHX CHUCTEM M HHCTPYMEHTOB, JIETCKTUPOBAHUS
ONTHYECKOTO U3JIyYCHUs, METOAbl ONTUYECKON CIIEKTPOCKOHH;

» CYIICCTBYIOIIME METO/bl U METOJIUYCCKHE TTOXO0/Ibl B HAYYHBIX HCCJICIOBAHHSIX B
00J1aCTH ONTUKHA U BO3MOYKHBIE CTIOCOOBI UX Pa3BUTHS;

Ymems:

» aHATM3UPOBATh AJTbTCPHATHBHBIC BAPUAHTHI PEIICHUS MPAKTUICCKHUX 33]1a4 ONITHKH
Y OIICHUBATh MOTCHIIMAIBHBIC BHIUTPHILIN/TIPOUTPHIIITN PeATU3AIlMU STUX BAPUAHTOB;

»BbIOMpaTh WM TNPUMCHITh TPH  PENICHHHM 33aJa4  ONTHKU  aJICKBaTHBIC
AKCIIEPUMEHTANbHBIE U PACUETHO-TEOPETUUECKUE METO/IbI UCCIIEI0BAHUS;

Baaoemp:

» HaBbIKaMH TMOKCKa (B TOM YHCJIE C MCIIOJIb30BaHHEM HH()OPMAIIMOHHBIX CUCTEM M
0a3 TaHHBIX) U KPUTHUECKOTO aHaIu3a HH(OpMAIH B 00JIACTH ONTHKY;

» HaBBIKAMH CTPYKTYPUPOBAHKS HAYYHOTO 3HAHUS B 00IaCTH ONTHKU;

» HaBbIKaMH MPOBEJCHHS 0a30BBIX ONTHYECKUX IKCIECPUMEHTOB C HCIIOJIb30BAHUEM
COBPEMEHHON ammapaTypbl W METOJOB HWHTEPIpPETAllUU  SKCIEPUMEHTAIbHBIX
pE3yJIbTaTOB.

>

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH IPOrpaMMBbl

Henvto  puctmmuiuebl  «ONTUKa» — SBISETCS  YIUIYOJIGHHOE — HM3y4YeHHUE
ANEKTPOMArHUTHOW TEOpPUU CBETa, (PU3NYECKON OINTUKH, B3aUMOJICHCTBUS CBETa C
BEIIECTBOM U ONTHUYECKHUX SIBJICHUN B Pa3lIMYHBIX cpefax. PaccMaTpuBarOTCs 37€MEHTHI
TreOMETPUYECKOM ONTUKU C YyUETOM PACIPOCTPAHEHHS CBETA B ONITUYECKUA HEOHOPOTHBIX
cpenax. AHATU3UPYIOTCS MPOIECCHI OTPAKEHUS U MIPEJIOMIICHHS CBETA MPU TPOXOKACHUU
yepe3 TrpaHMIly paszgena cpen. M3ydaroTcss BOJIHOBbIE CBOWCTBA CBETa, BKIIIOYas
noJisipu3aniioHHbie 3P dekTrl, nudpakiuo u uaTepdepeHimo. [ToagpodHo 00Cy)KIat0TCsa
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MPOLIECCHl B3aUMOJICHCTBUS AJIEKTPOMArHUTHOTO M3JYyUYEHUS C BELIECTBOM (IOTJIONIEHUE
CBeTa, KOMOMHAIIMOHHOE paccessHue, (POTOTIOMUHECIIEHITIUS U Jp.), B TOM dnciie 3hPexTh
HenMHEeWHOM  ontuku. IlpuBoguTcs 0030p OCHOBHBIX  METOJOB  ONTHYECKOH
cnekTpockonuu. [IporpamMma Kypca nocTpoeHa B COOTBETCTBUU € TPAJUIIMOHHBIM KypCOM
«Onrtukay, NpenofaBaeMblM B BBICHIMX YYEOHBIX 3aBEACHHSIX, YTO IO3BOJISET
chopMupoBaTh y OOyYarOIMIMXCS TOHWMAaHWE BHYTPEHHEW JIOTUKH TIIOCTPOEHUS U
npenojaBaHusi Kypca y4eOHOM MUCHUIUIMHBL. B Kypce MCHONb3yroTcs MpencTaBICHUS
CMEXHBIX 00yacTel (PU3MKU: KBAHTOBOW MEXAaHUKH, aKyCTHKH, KBAHTOBOM 3JIEKTPOHUKH,
3IEKTPOAUHAMUKH.

JIMCIMIUIMHA OTHOCUTCS K 00A3amenbHblm JUCIUIUIMHAM, BXOJIUT B cocTaB bioka
1 «lucumminHbl (MOAYJIN)» U OTHOCUTCS K BapuaTuBHOM yactu OIIOII acniupaHTypsl 110
HarnpasieHuo 03.06.01 «du3uka u acTpoHOMUS», HanpaBlIeHHOCTH (TTpoduis) 01.04.05
«Ontukay. Uunekc (o yuebnomy miany) — B1.B.OJ1. Jucuumniuna usydaercs Ha 2
Kypce.

AKTyanbHOCTh Kypca OOyCIOBJI€HAa OOJbIION MPaKTUYECKON 3HAYMMOCTBIO
ONTUYECKUX SIBICHUM M HEOOXOAMMOCTBIO CO3JaHUS PA3IUYHOTO POJA ONTHYECKUX
YCTPOMCTB ¥ PUOOPOB.

Martepuan, u3ydaeMblil B X0Ji€ OCBOEHUS JUCLUUIUIUHBI, SBISETCS 005S3aTeIbHOM
COCTaBJISIIOIIECH SK3aMeHa KaHIUIAaTCKOro MuHMMyMma 1o cneuuanbHoctd 01.04.05 -
«Onrtukay. OcBOeHHME AAHHOW JUCUUIUIMHBI Ja€T BO3MOKHOCTh OPHEHTHPOBATHCS B
HAy4YHOU JHUTEepaType Mo COBPEMEHHBIM Mpo0IeMaM ONTHKH, UCIIOJIb30BaTh €€ METOJIbI U
JOCTH>KEHUSI B HAYYHBIX MCCIIEJIOBAHUSX W B IPENOJABATEIbCKON JEATETbHOCTH IO
OCHOBHBIM IporpamMmam BbICHIET0 00pa3oBaHus. J[OMOJHEHWEM K JAaHHOW AUCIUILINHE
ABIAIOTCS  oOsi3arenbHas jaucuuiimHa «KBaHToBas onTHka», Oojee MOAPOOHO
pacKpbIBaroIasi OCHOBBI HEPEISATUBUCTCKOM KBAHTOBOM TEOPUHU CBETA, U TUCLIUIUIMHBI 110
BBIOOpY «OmnTHueckas crekTpockonus» / «KBaHTOBbIE ONTUYECKHUE TEXHOJIOTHUUY», B
KOTOPBIX YYUTHIBaeTCs crenuduka TeMbl HAyYHO-KBAIM(DUKAITMOHHOW paboThI
acnupanTta. V3ydeHue MaHHOW IUCIUIUIMHBI Oa3UpyeTCss Ha BY30BCKOW IMOATOTOBKE
CTYJICHTOB TI0 BBICIIIEH MaTeMaTHKe, 00IIeH U TEOPETUIECKON (hU3HUKE.

4. TpynoeMKoCTh JUCHHMILIHHBI
OO01mas Tpy10eMKOCTh JUCIUILTAHBI COCTABIISIET 8 3aUETHBIX EAMHHUII, B TOM YHCIIC
1 3E aynurtopubix 3aHsatuii u 7 3E camocTosTenbHOM paboThI.

Ne | Tuctmmnuna | Kype | Buasl yaeOHoi paboThl, BKIIOUAs CAMOCTOSITETbHYIO paboTy
aCIMPAHTOB U TPYJOEMKOCTH (B Uacax)

Jlexuuu | [Ipaktuueckue JIao0. CamocrosTennHas
3aHATHUS 3aHATUA pabora
1 | Onortuka 2 20 12 4 252




5. Conep:kanue TUCHMILIAHBI

5.1 Jlekuuonnvie 3anamus
(ayoumopnasn nazpyska 20 uacos, camocmosmenvHasn pavoma 138 uacoes)

n/n

HaumeHnoBaHue pa3jaea
AMCUHMILIAHBI

Conep:xkanue pasuesa

DIEKTPOMArHUTHOE
U3JIy4eHue

DIEeKTpOMarHuTHOE U3JIy4eHUe B BAKyYyM€.
[Tongpuzanus. CBeTOBOE MAaBJIEHHWE. ODHEPIUs CBETa.
CnexrtpanbHoe paziokeHue. YpaBHeHuss Makcsesa.
Bekrop YmoBa-lloviHTHHrA. MarepuanbHbie
ypaBHeHud. Jlucriepcusi M MOTJIOUIEHWE B JIMHEMHOU
n30TponHOM cpene. OnNTHKa aHU30TPONHBIX CpEI.
Tenzop nusaeKkTpuyecKoil mpoHuaeMoctu. OnTudecKu
OIHOOCHBIE U JIBYOCHBIE cpelbl. JIByiydenpenoMIICHHE.
Knaccudukanms KPUCTAJIJIOB. Hapenennas
aHu3oTponus. OCHOBHBIE XAPAKTEPUCTHUKU TEIIOBOIO
m3nydenusa.  Ombitel  Kupxroda.  CrnekrpanbHas
I0THOCTh, Qopmyna [lnanka. M3nydenue aGCcontOTHO
gyepHoro tena. @otoHbl. CIIOHTAaHHOE U BBIHYXJICHHOE
u3nydyenue. VHBepcHas — HaceneHHOCTb.  DddexT
Homnepa u abeppauusi cera. Porordpdexr. Dddext
KomnroHa.

Henuueiinag ontuka

Hemuneitno  onrtmdeckue  3¢¢extel.  MexaHu3MBbI
ONTUYECKON HenumHeWHocTu. HemmHenHas noJsipusanus
U BOCIPUMMYHUBOCTb. METOJ MEIJIEHHO MEHSIOUIUXCS
aMIUINTYyA. YpaBHEHHE  KoyIeOaHUST  HEJIMHEHHOro
ocumuisitopa. Cpenbl ¢ KBaJpaTUYHOM W KyOWYecKoil
HEJIMHEMHOCThIO.  ['eHepanust BTOpPOM  TapMOHHKH.
CamodoxycupoBKa u nedOKyCHUpOBKa nyya.
[Tapamerpuueckoe YCUJICHHE. Hecraunonapusie
YKOPOUEHHbIC YPABHEHUSI. AHCTUCTOKCOBBI KOMITOHEHTHI
BBIHYKJIEHHOTO KOMOWHALIMOHHOTO PacCEesHUSI.

OnTuueckue ycTponcTaa

PacnpocTpanenue uznmydenus B JinH3ax. Yroiu bprocrepa.
[Ipusmer  I'mana-Teinopa u  ['mana-Tomricona.

JenurenbHas IJIACTUHA. ®da3oBble [JIACTUHBI
(moxyBOIHOBAS, YeTBEPTHBOJIHOBAS). Teopus
TupaKIIMOHHOM PELIETKH. HNutepdepomerpsl.

CrekTpoMeTpbl M IOJUXpOMATOphl.  JleTexkTopbl
WIEKTPOMAarHMTHOrO  M3day4yeHus.  Mukpockon u
teneckon. Pypbe cnekTpomMeTpsl. JIBOMHOM M TPOMHOU
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MOHOXPOMATOpP. BonokoHnHo-ontnyeckue

cuekrpoMerpel. JlazepHelie pe3oHaTopbl. DOTOHHBIE

KpUCTAJJIBI.

3aKOHbBI
pacrpocTpaHeHHs CBETa

q)OTOMeTpI/I‘IeCKI/Ie BCJIMYMHEIL. OCHOBHBIE  3aKOHBI

reOMETPUYECKON OIITUKH. [TpuHIUn ®epmMma.
[TpubmmkeHNsT TE€OMETPUIECKONW ONTHKHU: MPOCTEHIINE
onruyeckue cucreMbl. CIOXKEHUE ONTHUYECKHX CUCTEM.
uHTEepEpEeHLINH.

IIpOCTPAaHCTBCHHAA

Ycnosue Bpemennas U

KOrepeHTHOCTh.  lIpocBerienue
ontuku. Jlusnexrpuueckue ["onorpadus.

Untepdpepomerp Dabpu-llepo. fABnenue nudpakuuu.

3CpKalia.

[Mpunuun [rolirenca-®Openens. Teopuu audpakumuu

@penens u Kupxroga. J{uppakmonHbie pemeTKy.

OcCHOBHEIE
CIIEKTPOCKOINYECKHUE
METO/IbI

PeneeBckoe  paccesHue  cBera.  OnTuyeckud U
anekTpoontuueckuii 3pdext Keppa. [IpaBuia otd6opa B
Y ®-CrieKTpOCKOIHH.

Xpomodopbl u 170:¢

XapaKTepUCTUIHOCTb. [Tornomenue U3ITy4YeHUs
MOJIEKYJISIpHBIMU Kosiebanusimu. [IpaBuna or6opa B KP u
UK cnekrpockonuu. Cnontannoe KP, BeinyxkenHoe KP.
XapakTepUCTUYECKHE TPYIIUPOBKU U 4acTOThl B KP u
HK

OCHOBHBIE 3aKOHBI JJIOMHMHCCLCHIIMH. (DJ'IIOOpeCHeHHI/I}I u

cnektpockornuu. [lpunuun  ®panka-KongoHa.

docdopecuenmus. KpantoBeiii Beixoa. @opmyna Kama.

Cnektp  BO30Oyxaenus. Ilpomeccsl  neakTHUBalUM

3JEKTPOHHOTO BO30YKICHUSI. DEeMTOCEKYH/IHbIE

TCXHOJIOTHH. CI/IHXpOHHOC ACTCKTHUPOBAHUC.

OnTuyeckoe reTCpoOaANMHUPOBAHUC. HpI/IHHI/IHI/IaJ'IBHaH

ONTHYECKAs CXeMa «BO30YKIAlOUUN — 30HAUPYIOIINMA

HUMITYJIbCBD). cDOpMaJ'II/I?»M YCTBIPECXBOJIHOBOI'O CMCIICHMUA.

5.2. Jlabopamopuwie 3anamus

(ayoumopnasn nazpyska 4 uaca, camocmosamenvhas paboma 33 uaca)

/o

HanmenoBanue
pa3aesia AUCUUILIMHBI

IIpuMeps! BBIIOJHAEMBIX IKCIIEPHMEHTAJBHBIX
pador

OCHOBHEIE
CHEKTPOCKOMMYECKUE
METOIbI

Ananuz CIICKTPOB KOM6I/IHaHI/IOHHOFO pacCCAHUA B
OpPTaHNYCCKHUX KXKUAKOCTIAX

Henuneiinas ontuka

['enepanust BTOpoii rapMOHUKHA HA HEJIMHEMHOM
kpucramuie BBO
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5.3. Ilpakmuueckue 3anamus
(ayoumopnasn nazpyska 12 uacos, camocmosmenvnasn pavoma 81 uac)

Ne HanmenoBanue TemaTuka ceMmMHapoB
n/m | pasaeia IUCUMILIMHBI

1. Henuneinas ontuka HenuuenHas nonsspu3yemMocTb CpeAbl U HEIIMHENHO-
ONTUYECKUE SABJICHUS

2 DNEeKTPOMArHUTHOE AHomanbHas nucriepcus cBeta. @OTOHHbBIE KPUCTAILIBL.
U3JIly4eHue

3. | OcHoBHBIE deMTOCEKyHIHAs CIIEKTPOCKONNS HaKayKa—
CIIEKTPOCKOIMYECKUE 30HJUPOBAaHUE: HABEJECHHOE IIPOCBETIICHUE
METO/bI

4 3aKOHBI JudpakinOHHBIE SIBICHUS HAa IBYX M TPEXMEPHBIX

pacupoCTpaHEeHUsI CBETA. | CTPYKTYpax.

5 Ontuyeckue YCTpOfICTBa CrioHTaHHOE U BBIHYKJICHHOC U3JIYUYCHHUC B KBaHTOBOU

cucreme. [IpyHIMI NEWCTBUA U YCTPOKCTBO Jia3epa.

6. @opMbI TEKyIEro KOHTPOJISI ¥ MPOMEKYTOUYHOM aTTecTalMu, (DOHT OLEHOYHBIX
CpPeACTB

Texyumii KOHTPOJIb OCBOCHUS JUCUUILIMHBI IPOBOJUTCS PETYJIAPHO, HAUYMHAS CO
BTOpOI Heen 00y4eHus, B (popMe KOHTPOJIIS OCEIIaeMOCTH, YCTHOTO OIIPOCa 10 TEME,
aHaJan3a Pe3yJbTaTOB PEILICHUs MPAKTHUYECKUX 3a7ad U BBINOJHEHHBIX JIa0OPATOPHBIX
pabor.

IIpoMEKYTOYHBIM KOHTPOJb IIOAPA3yMEBACT IPOBEACHUE KOJUIOKBHUYMa II0
y4eOHOMY MaTepHally HECKOJIbKUX TEM.

@opMOIi UTOrOBOTO KOHTPOJIS M0 AUCIUIUIMHE SBIIAETCS 3a4eT.

@opMON  NPOMEXYTOUYHOM  aTTECTALMM — KAHAUJATCKUM DK3aME€H 110
crnenuaiibHocty 01.04.05 — Ontuka.

6.1. Texywuit konmponv: Konumponvuvie memovt u 60npocovt 011 npoeedeHus
meKyu|ezo u umo206020 KOHmMpOaA no oucyuniune «Onmukay:

Tema 1 DjieKTpOMarHuTHasi TEOPUS CBETA:
VpaBuenus Makcgeiuia. Bektop YmoBa-IloiinTuara. BoiHoBoe ypaBHenue. Ilnockue u
chepuueckue BoaHbl. [lapabonnueckoe nmpubamkenne. Moibl cBOOOTHOTO MPOCTPAHCTBRA.
da3oBas ¥ rpynnosas ckopoctu ceeta. [lomapuzanus ceera. Bekrop [xonca. [Tapamerpsl
Crokca. Cdepa Ilyankape. Pacuernoie Metomsl [[xonca u Miomnepa. Turmbl
MOJSIPU3ALMOHHBIX YCTPOUCTB. OTpake€HHWE W MPEJOMIICHUE CBETA HA TPAHUILIE pa3jielia
n30TponHbIX cpel. Popmyiiel Openens. [lonHoe BHyTpeHHEe oTpaxkeHue. KomrekcHas
JTUAJICKTPUYECKasi MPOHUIIAeMOCTh. OTpakeHHE CBETa OT IMOBEPXHOCTH MPOBOJIHHKA.
['myOuna mpoHWKHOBeHUs. PacmpocTpaHeHue cBeTa B aHU30TPOIHBIX M THPOTPOITHBIX
cpenax. BoaHOBbIE MOBEPXHOCTH B KpUCTaIIaxX. JIyu v BOJIHOBbIE HOpMAaJIU. DILTUTICOU]
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O®penenst. OnTuyeckue CBOWCTBA OJHOOCHBIX U JIBYOCHBIX KpUCTAJUIOB. JIBOMHOE
ayuyenpenomiienne. Konudeckas pedpaxuus. Dnexkrpoontuueckue 3¢gdextsr Keppa u
[Tokkenbca. Ontrueckast akTuBHOCTh. D ekt Dapanmes. OnTuka IBWKYIIUXCS CPE.
OmnbiTel ®u30 1 Maiikenbcona. [IpeoopazoBanus Jlopenna. [IpogonabHbIN U TOEPEYHBII
s dexTr Jomnmiepa.

Tema 2 I'eomeTpHYecKas ONTHKA:

ACHMITOTHYECKOE  pEHIEHHWE  BOJHOBOI'O  ypaBHEHUA.  ['eOMeTpoOonTHYecKOoe
npuOmmkeHue. YpaBHeHue siikoHana. OOjacTh NPUMEHEHHUS JIy4eBOTO MPUOIIMKEHUS.
[Mpunnun ®epma. ['omouentpuueckue mnydyku. [loHSATHE ONTHYECKOTO H300paKEHUS.
[TapakcuanbHoe mnpubmmkenue. Ilpenmomienne Ha cdepuyeckoidl MOBEPXHOCTH.
Coeprnueckue 3epkana u nuH3bl. OOpa3oBaHHE KayCTHK B ONTHYECKHX CHCTEMaXx.
['eomeTpuueckue abeppalvd TPETbero M 0o0Jiee BBICOKMX MOPSAKOB. XpoMaTHdecKas
abeppatusi. TUIbI ONTUYECKUX PUOOPOB.

Tema 3 UnTepdepenuns u Audpakuusi CBETOBbIX BOJH:

KomnekcHas crenenb korepeHTHocTU. Teopema Ban-Ilutrepra—Llepauke. J[ByxiyuyeBas
U MHoromydeBas  uHTepdepeHums. CrnBuroBas u  CHEKI-UHTEphepoMeTpus.
Mmuorocnoiiasie  TokpbiTus. Judpakmus. dudpakinuonnsie uHTErpasibl Kupxroda—
[Noiirenca. qudpaxkuus Openens u @paynrodepa. pdext Tans60. Bausaue gudppakuuu
Ha pa3pelaiouylo CHIy CHCTeM, 00pasyroninx nzodpaxenue. udpakuonHas pemerka.
[Tapabonuueckas Teopus audpakiuu; rayccoB mydok. ABCD — meTon; KOMIUIEKCHBIN
napaMmeTrp KpuBU3HBL. OCOOEHHOCTH NU(PAKIMK HEKOT€PEeHTHOro u3iydeHHsl. OCHOBBI
BEeKTOpHOU Teopuu nudpakuuu. OOpatHble 3amaun Teopun audpakuuu. CuHTE3
ONTHUYECKMUX dJeMEHTOB. Kilaccnueckas Teopus B3aUMOACHCTBUSI H3IIYyYEHUS C
BemiecTBOM. Pe3onancHoe mnpubmmkenue. Jucnepcuonnsie cootHomeHust Kpamepca—
Kponura. Ontuueckue uytanuu. Ontuueckuit 3ddexr Ilrapka. DoTtoHHOE X0 U
CaMOMHIYLMpPOBaHHas Mpo3padyHocTb. ConuToHbl.  PemakcanmoHHbBIE  IPOLIECCHI.
VYpaBHeHue 11 Martpuibl IMIOTHOCTH. (CamocoriacoBaHHbIE YpPAaBHEHHs Ul IOJIA,
MOJIIPU3ALIAY U PA3HOCTHU 3aceNieHHOCTeH. DPPEKT HACKIIIECHUS.

Tema 4 Teopus u3j1yuyeHHus 1 B3aMMO/CCTBUS CBETOBbIX BOJIH C BelIeCTBOM:
3akonbl TeroBoro usnydenus. @opmyna [lnanka. ®ortosadpdexr. KBantoBanume moss.
Oneparopsl pOXKACHUS U YHUUTOKEHUSI POTOHOB. ['aMUIbTOHHAH KBAHTOBAHHOI'O MOJIS.
KomMmyTanmonsnsle  cooTHomeHuss i omnepatopoB  nosd.  OnHO(OTOHHBIE U
MHOTO()OTOHHBIE TpoIecChl. BEeposSATHOCTH CIIOHTAHHBIX W BBIHYKJICHHBIX IEPEXOI0B.
Koapduumentsr Oiinmreiina. KpaapynoiapHble ¥ MarHUTO-AMIOIbHBIE MEPEXOJIBI.
KooneparuBubie »3ddextel. Cpepxuznyuenue. KorepeHTHoe u  KOMOWHAIIMOHHOE
paccessHus. HenuHelHble BOCHPUMMYMBOCTH. PacnpocTpaHeHue BOJH B HEJIWHEWHOMU
cpene. Meron MeIJIEHHO MEHSIOIIMXCS aMIUIUTYA. Y CJIOBUE CHHXpOHU3MA. ['eHepanus
ONTHUYECKUX  TapMOHUK. TpexBonHOBoe  B3aumojelctBue.  Ilapamerpuueckoe
npeoOpa3oBanue yacToTbl. CaMopoKycHpOBKa cBeTa. BbIHYKI€HHOE 1 KOMOMHAIIMOHHOE
paccesinue. BrinyxxaenHoe paccesnue Manpensiitama—bpuitosna. YeTelpexBOJIHOBOE



B3aumo/ieiictBue. ObpamieHre BoJHOBOroO GppoHTa. BemecTBo B CBEpXCUIBHOM CBETOBOM
ToJie.
Tema 5 CraTucTuyeckasi ONTHKA:
BpemeHnHass M MPOCTPAHCTBEHHAss KOTEPEHTHOCTb CBETOBBIX IMOJIEH; KOPPEJSIIMOHHBIE
(GYHKIIMK TEepBOrO M BbICHIMX MOpsAAKOB. CHekTpalibHOE MpejcTaBieHue. Teopema
Bunepa—Xununna. Wuatepdepomerpuss unTeHcHBHOCTeH. OmbiT bpayna-TBucca.
KBaHTOBBIE CBOKCTBAa CBETOBBIX IMOJEH. POKOBCKOE, KOTEPEHTHOE U CKATOE COCTOSHHUE
noiisi. Pacnipenenenue boze—Oiinmreitna. [lapametp Boipoxkaenus noius. IlyacconoBckas,
CyOIlyacCOHOBCKasi M CYIEPIIyaCCOHOBCKasi CTaTHCTUKAa (OTOHOB. CBS3b CTATHUCTHK
dotoHOoB U (oTooTcyeToB, Gopmyna Maunaens ans pacnpenenacHus (HOTOOTCUETOB.
JHpoGoBoii mym. CTaTucTHUECKHE CBOMCTBA JlazepHOro m3nydeHus. 3akoH Kupxroda u
IIyMbl KBaHTOBBIX ycuiuTeneidl cBera. DIyKTyallMOHHO-TUCCUIAIMOHHAS TeopeMa.
Koppensimmonnast  cnektpockonusi. O(G(eKTsl TpyNIUPOBKM U aHTUTPYHITUPOBKHU
¢oronoB. CrioHTaHHOE MapaMeTpuyeckoe paccesnue cBeta. budoronsl. [lepemyrannbie
cocTosiHus cBeta. OnTuyeckas peanusanus KyOuToB U ux npeodpazoBanus. CoCTOSHUS
benna. ITapagokc Diinmreitna—Ilomonsckoro—Po3ena. HepaBencTBa benna. Cratuctuka
YaCTUYHO IOJIIPU30BaHHOTO M3iyueHus. [lonspuzannonnas marpuna. Pacnpoctpanenue
BOJIH B CIy4allHO HEOJHOpOoAHOU cperae. KoppensiuoHHbE U CTPYKTypHble (yHKUIUU
ammumaTyapl U (a3el. Ontudeckue monaenu atmochepHoit TypOyneHTHOCTH. PaccesiHue
CBETa B JHCIEPCHOM cpefe; ypaBHEHUE TMepeHoca, Auddy3noHHOE NpUOTHKEHNE.
Paccesinue cBeta B OMOTKaHH.
Tema 6 CnexkTpockonus:

Crnextpbl aTomMoB. CuctemMaTHKa CIEKTPOB MHOTO3JEKTPOHHBIX aTOMOB. THIBI CBsi3ei
anekTpoHoB. Ormpenenenue Habopa TepMmoB. Mcxonuele TepMbl. MynbTUIUIETHAS
ctpykrypa. [lpaBuna orbGopa. BzaumoneiictBue koHdurypamnuii. CHeKTpbl MOJEKYIL.
Anuabarnueckoe npuOmmwkenue. [pynnel cummerpun Mmonekyid. KonebarenbHbie
cnekTphl. Kimaccudukanys HopManbHBIX KOeOaHUii 0 TUITaM CUMMETpHUH. BeipoxkieHue.
Pesonanc @epmu. IlpaBuima orbGopa B KoOJIeOATENBHBIX CHEKTpPaX TMOMJIOMICHUS U
KOMOMHAIIMOHHOTO paccesHus. BpamarenbHas CTpykTypa KoseOaTelabHbIX IO0J0C.
ONeKTpOHHbIE  CHEKTphl  Mosekyid. Kiaccudukanusi  3JIEeKTPOHHBIX — COCTOSHUN
IByXaTOMHBIX MoJieKyJsl. Ilpunnun ®panka—Konnona. Tumbel CBS3M 2JIEKTPOHHOTO
JBUKEHUS U BpaleHus. CriekTpockonus TBepaoro Tena. Ilepexopl moa aeicTBreM cBeTa
B wuaeambHoM Kpuctaie. [lormomenue B HH(pakpacHOM oO0JacTh CHEKTpa U
B3auMOJIelicTBUE cBeTa ¢ (oHOHHOW moacuctemMol. Ilepexoabl B 3JIEKTPOHHOM
noacucreme. Ilormomenne cBeta B MeTaulax. 3ampelieHHas 30Ha U o01acThb
IPO3pavyHOCTH B AMAIIEKTPUKAX. OKCUTOHBI Banbe-Morta u Openkens. Ob6macTh
dbynaamenTansHOrO noromnieHus. I[lepexoasl ¢ ocToBHBIX ypoBHEH. DPdektsl Oxe u
®ano. [lonstue o nonsipuToHax. CHeKTPOCKOIUs AePEKTHBIX COCTOSHUN B KpHUCTaJUIaXx.
ABTONOKaNIM3alMsl SKCUTOHOB M JBIPOK B JUANEKTpUKaxX. Bropuunbie 3¢ddexTsl B
KpUcTaliax: JIOMHUHECHEHIUs, ¢doToamuccusi, nedexrooOpasoBaHue MOJ JIEUCTBHEM
ceera. Jlromunecuennusa. Knaccudukanus JIOMUHECIIEHITUH 10 JUTUTEILHOCTH CBEUCHUS
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u croco0y ee BO30yxaeHus. MosekynspHas ¥ peKOMOWHAIMOHHAS JTIOMUHECUEHIHS.
3akoH Crokca—Jlommens. [IpaBuno 3epkanbHON CUMMETPUU CHEKTPOB IMOIJIOLIECHUS U
JIOMUHECHEeHIMN JIeBIIMHA U YHUBEPCAIbHOE COOTHOIIEHHE Mexay HUMH CTenaHoBa.
3akoH BaBuiioBa. TpuruieTHbie COCTOSIHUSA MOJIEKYJI M UX POJIb B IIPOLIECCAX JI€Tpajaliuu
Y MUTpaIIU SHEPTHH 3JIEKTPOHHOTO Bo30ykaeHusi. Cxema Tepennna—JIstonca. Tyuienue
(TemIiepaTypHO€, KOHLEHTPALIMOHHOE, MOCTOPOHHUMHU BEIIECTBAMH) JIFOMUHECLEHIUH.
be3b3iyvyarensHblil epeHOC PHEPTUU DJIEKTPOHHOrO BO30YXJIeHHUs. JIFoMUHECICHITUS
MOJIEKYJISIPHBIX ~ KpucTaiuioB. Teopus [laBeimoBa. KoomepatuBHbple 1poueccsl B
JIOMUHECHEHIMU. 30HHAs MOJENb JIOMUHECLUEHLUUN JUAJIEKTPUKOB. Pa3MHOXeHHe
AIIEKTPOHHBIX BO30YXKIEHUI B TBepAoM Teine. TepMoBbICBeUMBaHME M HH(]pakpacHas
ctuMyssinus. [IpuMeHeHre IIOMUHECHIEHTHBIX KPUCTAJIIIOB B HAYKE, TEXHUKE U MEAULMHE.
Tema 7 IkcniepuMeHTAJbHAS U NPUKJIATHAA ONITHKA:
M cTOYHMKH ONTUYECKOTO U3TydYeHHUs. TennoBble, ra30pa3psAHbIE U JIa3€pHbIE HCTOYHUKH.
CuHXpoTpoHHOE H3iayuyeHue. OnTuueckue Marepuaibl. XapaKTepUCTUKHA HMPUEMHHKOB
U3JIyYEHUS: CIIEKTpAJIbHAs U UHTErpajbHas YyBCTBUTEIBHOCTD, IIyMbl, THEPLUUOHHOCTb.
[Tpubopst ¢ 3apsaoBoit cBs3pto (I13C) - nuneiiku, MaTpuibl. TeXHUKA CIIEKTPOCKOTIHH.
CeerounbTppl, MNpPU3MEHHBIE ©  JUQPAKIUOHHBICE  CHEKTPAIbHBIE  MPUOOPHI,
unteppepometprl. Dypbe-ciekTpockonusi. OCHOBHBIE XapaKTEPUCTUKH MPUOOPOB:
anmapaTHas (YHKIHS, pa3pelieHue, CBeTocuia, aucnepcus. JlazepHas CeKTpOCKOMuS.
3anuch U 00paboTKa onTuyeckoil nHGopmanuu. MexaHu3M 3alucu U BOCIIPOU3BEICHUS
BOJIHOBBIX IMOJIEM C TMOMOIIbIO JABYMEPHBIX U TpEeXMEpHBIX rojorpamm. Lludposbie
rojorpammel. [lepexoHbie U nepeaaToyHble PYHKIIMN ONTHUYECKUX CHCTeM 00paboTKu
uHpopmanuu. M3zommanapHocts. Hcmonb3oBanue MeronoB @Dypbe-ONTUKU IS
ONTHUYECKON (UIBTpallMu U pacno3HaBaHus o00pa3oB. Koppekuus M pexoHCTpyKLHUs
n3o0paxkeHuil. MeTobl KOMIBIOTEPHOW OITHKH. Bonokonnasa onrtuka. Tumsl
BOJIOKOHHBIX CBETOBOJOB. MO/l ONTHUYECKHUX BOJIOKOH. 3aTyXaHHME W JIHUCIEPCHUS] MOJI.
HampaBnennsie orBeTBUTENU. BonokoHHBIE nuHUM cBsi3u. Henunelinbie >(dexTs B
ONTUYECKUX BOJIOKHAX.
Tema 8 OnTHuka j1a3epoB:

[Mpunun pabotsl na3epa. Cxembl Hakauku. Teopus JIomba. DddexThl 3aTsaruBaHus
4acTOThl M BBIrOpaHus Jblp. JI3mMOoBckuil mpoBan. Ontuueckue pe3oHaTopbl. Mombl
ONTUYECKUX pe30HAaTOpOB. CBOMCTBA JIa3€pHBIX MMy4YKOB. Tumsl j1azepos. TBepaorenpHbIe
nazepbl. ['a3oBble Jasepbl: Ja3epbl Ha HEUTPAIBHBIX aTOMaxX, MOHHBIE JIa3ephl,
MOJIEKYJISIPHBIE JIA3€PBL, JIA3EPbl HA CAMOOTPAHUUYEHHBIX ITepeXxoax. XUMUYECKHUE JIa3€PBbl.
[TonmynpoBogHMKOBBIE Jlazephl. Jlazepsl Ha MEHTpax OKpacku. Pexumbl paboThI Ja3epoB.
HermpepbiBHBIE ¥ UMITYJILCHBINA peXUMBI. [IMUKOBBIN peskum. Moaymsiius JOOPOTHOCTH.
Cunxponuzanus Moa. ['eHepanusi CBEpXKOPOTKUX UMITYJIbCOB. [IpMHIMIBI aganTUBHON
OTNITHUKU; KOPPEKIIMSI BOTHOBOTO (PpOHTA JTa3epPHBIX MyUYKOB.
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6.2. Kpurepuu OlleHKH H IIKAJIA OLEHNBAHUSA Pe3y/JIbTATOB OCBOCHUS TN CIUILIHHBI

«OnrTukax»:
Ne Pe3yabTaT 0CBOCHMS JUCUMILIMHBI bana Moka3zarenu
n/n OLICHUBAHUSA
3Hanue
1. | METO/I0B KpUTHUUECKOTO aHAIN3A U OLIEHKU 1 HEJ0CTAaTOUHBII YPOBEHb
COBPEMEHHBIX HAayUYHBIX JOCTH)KEHHMH, a 3HAHUS
TaK)k€ METOJOB TI'E€HEPUPOBAHUS HOBBIX 2 JIOCTaTOYHBIN YPOBEHb
UEN IpU pelIeHUH HCCIIE0BATENIbCKUX U 3HAHUS
MPAKTUYECKUX 3a/1a4 B 00JIaCTH ONTUKU 3 BBICOKHI YPOBEHb
3HaHUsA
2. | pomu W MecTa ONTHKH B (pOpMHpOBAHHU 1 HEJ0CTAaTOYHBII YPOBEHb
COBPEMEHHOH (hHU3MUECKO KapTHHBI MUPA, 3HAHUS
CTaAuU €€ DBOJIOLUUU U B3aUMOCBS3H C 2 JIOCTaTOYHBIN YPOBEHb
APYTUMU pazfenaMu GU3NKH 3HAHUS
3 BBICOKH YPOBEHb
3HaHUsA
3. | ocobeHHOCTEHl HAyYHOW TEPMHUHOJIOTHUH, 1 HEIOCTaTOYHBIA YPOBEHb
MOHATUIHOTO anmnapara OITHKH, 3HAHUS
UCIONb3YEMBIX  TNIpU  MPEACTaBICHUU 2 JIOCTaTOYHBIN YPOBEHb
pE3yNbTaTOB HAyYHOM JESITENIbHOCTH B 3HAHUS
YCTHOM M MUCbMEHHOU popme 3 BBICOKHM YPOBEHb
3HaHUsA
4. | bynmaMeHTaIbHBIX 3aKOHOMEPHOCTEN, 1 HEJ0CTAaTOYHBII YPOBEHb
CBA3aHHBIX C  SIBJICHUSMH  BOJIHOBOM 3HAHUS
(pu3uueckoit), reoMeTpuUeCcKoi (JTy4eBoit) 2 JIOCTAaTOYHBIN YPOBEHb
Y KBAaHTOBOH OITUKH 3HAHUS
3 BBICOKU YPOBEHb
3HaHUsA
5. | OCHOB TeopuM B3aUMOJEWUCTBHSI CBETa C 1 HEJIOCTaTOYHbIN YPOBEHb
BELIECTBOM, HEJIMHENHON OIITHKH, 3HaHUsA
CTAaTUCTUYECKON ONTUKH U (PU3UKH JIa3€POB 2 JIOCTaTOYHBIN YPOBEHb
3HAHUS
3 BBICOKH YPOBEHb
3HaHUsA
6. | OpUHLMIIOB  TIOCTPOCHMSI  ONTHUYECKHX 1 HEJIOCTAaTOYHBIN YPOBEHb
CUCTEM M MHCTPYMEHTOB, I€TEKTUPOBAHUS 3HAHUS
ONTHYECKOTO U3JIy4YEHUSs, METOJI0B 2 JIOCTaTOYHBIN YPOBEHb
ONTUYECKON CIEKTPOCKOIUH 3HaHUsA
3 BBICOKU YPOBEHb

3HaHUA
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CYILIECTBYIOIIUX METOJOB U METOAUYECKUX 1 HEJIOCTAaTOYHBIN YPOBEHb
MOAXOJ0OB B HAYUYHBIX HCCJICJIOBAaHUAX B 3HAHUS
00JIaCTH ONTUKU U BO3MOXKHBIX CIIOCOOOB 2 JIOCTaTOYHBIN YPOBEHb
WX Pa3BUTHS 3HAHUS
3 BBICOKHUI YPOBEHB
3HAHUS
YMmenune
aHAJIM3UPOBATH ATbTEPHATHBHBIC BAPUAHTHI 1 HE yMeeT
pelIeHusl MPaKTUUYECKUX 3aJlay ONTHKU U 2 YaCTHYHO OCBOCHHOEC
OIICHUBATh IMOTCHIHAIbHBIC yMEHUe
BBIUTPBIIITN/TIPOUTPHIIIN PEATH3AUA ITHX 3 chopMHUpOBaHHOE
BapUAHTOB yMeHHe
BBIOWpATh W TPUMEHSTh IPU PEHICHUH 1 HE yMEeT
3a7a4 OIITHKH aJIcKBaTHBIC 2 YaCTHYHO OCBOCHHOEC
AKCIEPUMEHTAIbHBIC u pacyeTHo- yMeHHe
TEOPETUUYECKUE METO/IbI UCCIICIOBAHUS 3 chopMHpPOBAHHOE
yMEHHe
Baanenue
HaBbIKAMH TIOMCKa (B TOM HYHCIE C 1 HE BIaJeeT
HCII0JIL30BAHUEM WH(pOPMAIIMOHHBIX 2 YaCTUYHO OCBOCHHBIC
cucteM M 0a3 JaHHBIX) M KPUTHYECKOTO HaBBIKU
aHaju3a HHGOPMaLUK B 001aCTH ONTUKU 3 c(OopMHUPOBaHHbIE
HaBBIKU
HaBBIKAMU CTPYKTYpPUPOBAaHUSI HAYYHOTO 1 HE BJIaJICEeT
3HAHUS B 00JIACTH ONTUKU 2 YaCTUYHO OCBOCHHBIC
HaBBIKU
3 chopmMupOBaHHbIE
HaBBIKU
HaBBIKAMU MPOBEACHUS 0a30BBIX 1 HE BIIaJCeT
ONTHYECKUX IKCIIEPUMEHTOB C 2 YaCTUYHO OCBOCHHBIC
HCII0JIb30BAHHEM COBPEMEHHOM HaBBIKU
arrmaparypsl ¥ METOJI0B HHTEPIIPETALNHI 3 chopMHUpPOBaAHHBIC
AKCTIIEPUMEHTAIBHBIX PE3YIHTATOB HaBBIKU
Hmozo oannoe | 24-36 «3a4YTEHO»
MCHEE «He 3a4YTEeHO»
24

Ilpn _orcyTcTBMM _3a4era oﬁvqammniica He JIONYCKAEeTCs K TNPOMEKYTOYHOM
ATTEeCTAIINHN
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6.3. Ilpomesxcymounaa ammecmayua: KaAHOUOAMCKUI  IK3AMEH NO
YmMEEPIHCOEHHOU npozpamme
Kannunarckuii sx3amen mo gucruiummae «ONTHKa» MPOBOIUTCS B YCTHOU (opMe 1o
BOMpOCaM MpOrpaMMBbl, Ha dK3aMeHe MpejiaraeTcsi Tpu Bompoca (6e3 ounetos). [locne
YCTHOTO OTBETa MOTYT 3aJaHbl JONOJHUTEIbHBIE W YTOYHSAIOUIME BOIPOCHI, HE
BBIXOJIAIIINE 32 MPeIebl IPOrPaMMBbl KAHIUIATCKOTO 3K3aMeHa.

6.4. Kpumepuu ouenku npomexcymouHnoi ammecmayuu

- Bce Bonpoch! pacKphITHI MMOJHOCTHIO;
- OOyuarommiics BjaieeT OCHOBHBIMHU TEOPUSMHU U TITyOOKO TOHUMAET UX
COJepKaHHE;
- Hmeer sicHOE TIpeIcTaBIICHUE CBS3U TEOPUH U MPAKTHUKU B paMKax
s M3JIaraeMoro MaTepuaa;
E - YBepeHHO BiajieeT HeOOXOJUMBIMU METOIAMHU PEIICHHSI KOHKPETHBIX 3a/1a4,
5 MOJKET MPOUJLTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUSI TEOPHH KOHKPETHBIMH
MIpUMEPaAMU;
— SIcHO M YeTKO aeT OCHOBHEIC ompeeieHus. BiiageeT TepMUHOIOTHYECKIM U
MOHATUIHBIM aIapaToM;
- Pa3BepHyTO OTBEUaeT Ha JOTOIHUTEIHHBIE BOTIPOCHI.
- Bonpocs! packpseITHI 110 CYIIECTBY;
- OOyyaromuiicsi B IIeJIOM BJIIE€T OCHOBHBIMU TE€OPHSIMH U TIOHUMAET UX
COJepKaHHE;
- HWmeer obmiee nmpeacTaBIeHUE O CBSI3U TEOPUU M MPAKTUKU B paMKax
g M3JIaraeéMoro MaTepuana;
S | - Bnageer B eaoM HEOOXOAMMBIMU METOJJAMH PELIEHUS] KOHKPETHBIX 33/1a4,
>c<° MOJKET MPOUILTIOCTPUPOBATH OCHOBHBIE MOJIOKEHUS TEOPHH KOHKPETHBIMH
MIpUMEPaAMU;
- B nmocrarouHoii Mepe BiajieeT MOHATHIHBIM 1 TEPMHHOJIOTHYECKUM
anmaparom;
- Hmeer 3aTpyAHEHUS MPU OTBETE HA JOMIOJHUTEIBHBIE BOIPOCH.
o | — Bompocel pacKpeIThI, HO HE OJIHOCTHIO;
% | - Cnaboe moHMMaHMeE CBSI3H TEOPHH U MPAKTHKH;
§ - OOyuarommiics MOKeT IPOMLTIOCTPUPOBATH OCHOBHBIE TIOJI0KEHHUS TEOPUHT
§. KOHKPETHBIMH NIPUMEPaMH, HO UMEET 3aTPYTHEHHUSI IPH PEIICHUN HEKOTOPBIX
2 3a1a4;
% - OOyuaronmiics He IEMOHCTPUPYET YBEPEHHOTO BJIaJICHUS IOHATUHHBIM U
= TEPMHUHOJIOTUIECKUM aIapaTom;
> |- JloTIOTHUTETFHBIE BOITPOCHI BHI3BIBAIOT 3aTPYIHEHUE.
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- bonpmias 4acTe BOIPOCOB HE PACKPBITA;

- OOyuaromuiics He MOXET IPOMJUTIOCTPUPOBATH OCHOBHBIE TIOJIOKEHUS TEOPUU
KOHKPETHBIMU IIPUMEPAMH, HE MOKET IPUMEHUTH TEOPHUIO IPU PELICHUN
KOHKPETHBIX 33]1a4;

Her 0TBETOB Ha AOMOJIHUTEIBHBIE BOIIPOCHI.

HeynoBiieTBOPUTETBLHO
|

7. IlepedyeHnb y4eOHOM JJuTEpPaTYphI U pecypcoB ceTu ""UHTepHeT' , HE0OXOAMMBIX
JJIS1 OCBOCHUS TUCUMILTHHBI

7.1. OCHOBHAS JINTEPATYPA
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3. baucranos A.A. Kpucraiibl KBAHTOBOM M HETMHEHHON ONTUKH: y4eOHOE TTOCOOHE ISt
BVY3o0B. - M.: MUCHUC, 2000

4. Brombepren H. Henuneitnas ontuka. [lep. ¢ anrn. C.A. Axmanosa u P.B. XoxioBa. —
M.: Mup, 1966

5. Bopu M., Bonsd 3. OcHoBbl onrtuku. — M.: Hayka, 1970

6. Boabkenmreitn M.B. Monekysipaast ontuka. — M.-JI.: Toc. 30-Bo TeXH.-TeOperT.
auT-pel, 1951

7. Bykc M.®. DrieKTprUueCcKie U ONTUYECKUE CBOMCTBA MOJIEKYI U KOHICHCHPOBAHHBIX
cpen: yuebHoe nocobue. — JI.: U3a-po JII'Y, 1984

8. TapObyun M. ®@usuka onruyeckux sipieruid. Ilep. ¢ anrin. B.U. IpockypsikoBa. — M.
Oneprus, 1967

9. Jutubepn P. ®usuueckas onruka. Ilep ¢ anrn. JI.A. Baiinmreitna u O.A. Illycruna.
[lox pen. U.A. SlkoBneBa. — M.: Hayka, 1965

10.Kanaues A.A., Camapiie B.B. ®0oTOHHOE 3X0 U €ro IpUMEHEHHE: YIeOHOE TIOCOOHE.
— Kazanp: KI'Y, 1998

11 Knaynep k., Cymapmadn 3. OCHOBBI KBaHTOBOW onTuku. Ilep. ¢ aHruL
b.41. 3enbnoBuua u ap. — M.: Mup, 1970

12.Komenes B.I1. 'eomerprueckas ontuka: yueonoe nmocooue. — Tomck: M3a-8o Tom. yH-
Ta, 1989

13.Mawuguens JI., Bonbg . Onruueckas KOTepeHTHOCTb U KBAHTOBAs ONTHKA. [1ep. ¢ aHriL.:
C.H. AugpuanoBa, A.A. Kanauesa u ap. — M.: ®uzmatiut, 2000

14.Cusyxun JI.B. O6mwuii kypc ¢pusuku. B 5 tomax. T.4. Onrtuka : yueOHOE mocoOue At
BYy30B. — ®u3zmatiut, 2006
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15.Cxammu M.O., 3y6aiipu M.C. KBanrosas ontuka. Ilep. ¢ anri. A.A. Kanadyesa u 1p. —
M.: ®uzmatiaut, 2003

16.Coxosnos B.B. ®usnueckas onruka: yuednoe mocodbue. ITox pen. B.B. ®omuna. —
Tomck: U3a-Bo Tomck. yH-Ta, 1989

17.®pum C.D. Onrudeckne METOABI U3MepeHHii: yueoHoe mocobue. U.2 — JI.: U3n-Bo
JIY, 1980

7.2. JONOJIHUTEJIbHASA JIUTEPATYPA

1. Axmanos C.A., JlpskoB IO.E., Yupkun A.C. BBenecHume B CTaTHCTHYECKYIO
pamuodusuky u ontuky. — M.: Hayka, 1981.

2. Bpexosckux JI.M. Bonnsl B cioncTsix cpefax. — M.: Mzx. AH CCCP, 1957

3. BacunneB A.H., Muxaiinun B.B. Beeienue B CIIEKTPOCKOIUIO TBEPAOTO Tena. — M.
UznarennsctBo MI'Y, 1987

4. Tynmen JIx. Beenenwe B dypbe-ontuky. Ilep. ¢ anrn. B.O. Tamunkoro wu
M.IIL. I'onogest. — M.: Mup, 1970

5. Jlenone H.b. B3anmoelicTBre J1a3epHOTO U3JIy4eHUs ¢ BemecTBoM. Kypc eknuii. —
M.: Hayka, 1989

6. Enpsmesnd M.A. AToOMHas ¥ MOJIEKYJISIpHast CIEKTpocKomust. — M.: @usmarrus, 1962
7. 3aiiman JI. DnekTponsl 1 GoHOHBL. — M.: WJI, 1962

8. Hcumapy A. PacipocTpaHeHue U pacCestHUE BOJH B CIIyIailHO-HEOJHOPOIHBIX CpeIax.
T. 1,2. — M.: Mup, 1981

9. Kapnos H.B. Jlekuuu 1mo kBaHTOBOM 3j1eKTpoHuke. — M.: Hayka,1988
10.Kwurens Y. KBanroBas Teopus TBEpABIX Tel. — M.: Hayka, 1967
11.Kurrens Y. Beenenne B pusuky TBepaoro tena. — M.: Hayka, 1978
12.Kopones @.A. Teoperndeckas ontuka. — M.: Beiciuas mkoia, 1966.

13.Jlanpay JI.A., JIupmun E.M. KsanrtoBas wmexanmka. — M.: TocymapcTBeHHOE
U3JIATENbCTBO (PU3MKO-MATEeMATHUECKON JuTepaTypsl, 1963

14 . Tanpay JIJ., Jlupmmi E.M. Cratuctuyeckas pusuka. — M.: Hayka, 1963

15.JTepmun JI.B., Canenkuit A.M. JliomunectieHnus u ee usmeperus. (MoekyspHas
moMmuHecteHus ). — M.: UznarensctBo MI'Y, 1989

16.MarBees A.H. Onruka. — M.: Beicmias mxkosa, 1985

17.Munep M. Tonorpapust (Teopus, OSKCIEPUMEHT, npuMeHeHue). — JL:
Mammnoctpoenue, 1979

18.1TanTen P., ITyrxod I'. OCHOBBI KBAHTOBOI AJIEKTPOHHUKH. — M.: Mup, 1972

19.1Tapeirun B.H., banakmmii B.M. Ontudeckas o6padotka nunapopmaruu. — M.: U3a-Bo
MI'Y, 1987

20.Co6enpman N.U. BBeneHne B TEOPUIO aTOMHBIX CIIEKTPOB. — M.:dusmarrus, 1963.
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21.Comumeno C., Kposuwesau b., Tlopro II. JIudpaxius U BOJIHOBOIHOE
pacnpocTpaHeHUe ONTUYECKOro usnydenus. — M.: Mup, 1989

22.Crpaxosckuii .M., Ycnenckuii A.B. OcHOBBI KBAHTOBO# 2JIEKTPOHUKH. — M.: M31-BO
Bricmeit mixonsl, 1973

23.TepuoB .M., Muxaitnun B.B. Cuaxporponnoe usinydenue. Teopusi 1 SKCIIEPUMEHT.
— M.: DHeproaromuzaart, 1986

24 . Xanuu S1.W. OcHOBBI IUHAMUKH J1a3epoB. — M.:duzmariur, 1999
25.11len W.P. IlpuHuumiel HeMHEHOM ontuku. — M.: Hayka, 1989

26.4puB A., FOx I1. OnTrueckre BOJIHBI B KprucTauiax. — M.: Mup, 1987

7.3. HEPEYEHb PECYPCOB UH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET»
7.3.1. HEKOMMEPYECKMUE DJIEKTPOHHBIE BUBJIMOTEYHBIE CUCTEMBbI
(OBC) CBOBOJJHOI'O NOCTVYIIA
»  bubmmotexa MEXKIYHApOIHOTO U31aTeJIbCTBA INTECHOPEN -
http://www.intechopen.com/
»  Hayunas snextponnas 6uommoreka eLIBRARY.RU www.elibrary.ru
»  Hayunas snekrponHas 6ubnmoreka KubepJlenunka http://www.cyberleninka.ru/
»  lTlomHOTekcTOBas AJEKTPOHHAs oubnuorexa POOU
http://www.rfbr.ru/rffi/ru/library
»  DOmnektponHas OubOnmuorexka «Hayunoe wHacnemue Poccum»  http:/www.e-
heritage.ru/index.html
»  DOnekrponnas oubmuoreka UDOTT PAH http://www.issp.ac.ru/libcatm/elib.html
»  DiekTpoHHas OHMOIIMOTEKa MEXIYHApPOIHOTO HAy4YHO-O00pa30BATENBHOrO caifTa
EqWorld - http://eqworld.ipmnet.ru/indexr.htm

7.3.2. PEOEPATUBHBIE BA3bl TAHHBIX HAYYHbBIX I/IBI[AHI/IPI N HAYYHBIE
ITOMCKOBBIE CUCTEMbI
»  ArXiv: Open access to 1,146,534 e-prints in Physics, Mathematics, Computer

Science, Quantitative Biology, Quantitative Finance and Statistics (DmekTpoHHBI#
apXxuB myOIuKaun OMOIMOTEeKN KopHuemnbckoro YHHBEPCUTETA)
http://xxx.lanl.gov/archive

»  Directory of Open Access Books (DOAB) http://doabooks.org/

>  Directory of Open Access Journals (DOAJ) http://www.doaj.org

» Science Research Portal — nHay4HO-mOMCKOBasi CHCTEMa, OCYIIECTBIISIOIIAS
MMOJHOTEKCTOBBIN ITOMCK B JKypHaJIaX MHOTHUX KPYIHBIX HAYYHBIX U3AATCIbCTB, TAKHUX
kak Elsevier, Highwire, IEEE, Nature, Taylor & Francis u zp., B OTKPBITBIX Hay4HBIX
0azax mannbix: Directory of Open Access Journals, Library of Congress Online Catalog,
Science.gov u Scientific News http://www.scienceresearch.com

»  Mexnaynapoanas pedeparuBHas 0a3a 1mo (puU3MKe, aCTPOHOMHUH, TCOPUU YACTHI]

ADS(NASA) http://adsabs.harvard.edu/
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»  Poccuiickuit WHJEKC HAY4HOT'O LIUTUPOBAHUS (PUHLI)
http://elibrary.ru/project_risc.asp

7.3.3. )KYPHAJIbI 1 KHUT' 1
> List of Free Physics Books | Physics Database http://physicsdatabase.com/free-
physics-book
» Nature Communications http://www.nature.com/ncommes/index.html
New Journal of Physics http://iopscience.iop.org/journal/1367-2630
Optics Express https://www.osapublishing.org/oe/home.cfm
Physical Review X http://journals.aps.org/prx/
Physics Books - Free Computer Books
http://www.freebookcentre.net/Physics/Physics-Books-Online.html
» Scientific Reports http://www.nature.com/srep/
> JKypHansl pusuko-Texuuueckoro mucturyra um A.®D. Moppe PAH: «Kypuan

YV V V

TeXHUUECKOU Hu3nkm», «IlrcpMa B xKypHaiI TeXHUYeCKOH GU3UKn», «Pu3nka TBEpI0ro
Tenay, «Du3nka 1 TEXHUKA MOTyTPOBOJHUKOBY http://journals.ioffe.ru/

» Tpyapr wuHCTMTYyTa  O0OmEH  ¢m3ukm wMm. A.M. IIpoxopoBa PAH
http://www.gpi.ru/trudgpi.php

7.3.4. ObPA3OBATEJIBHBIE U CITPABOYHBIE PECYPChI « MIHTEPHET»

» bubnmoreka I'ymep. ['ymanuTapHsie HayKH.
http://www.gumer.info/bibliotek_Buks/Pedagog/

» Wudopmammonnass cucrema «EnumHOEe OKHO JocTyma K 00Opa3oBaTeIbHBIM
pecypcamy http://window.edu.ru/

» WHdopmanmoHHas CHpaBOYHO-ipaBoBas cucremMa «KOHCYabTaHT — TUTFOCH
http://www.consultant.ru/ (HekoMMepueckasi Bepcusi)

» Jlazepnslit mopran http://www.laser-portal.ru/

» OOpa3zoBarenbHble  Marepuaibl HIY  mo  mazepam u  (oToHUKe
http://www.nsu.ru/srd/lls/russian/lIs-teach.htm

» OTKpBITHII MOPTa IO KBAHTOBBIM KOoMITbtoTepam http://www.quantiki.org/

» Crenuaau3vpoBaHHBIA  TOpTal MO  WH(OPMAIMOHHO-KOMMYHUKAITMOHHBIM
TEXHOJIOTHSIM B 00pa3oBanuu http:// www.ict.edu.ru/

» CnpaBouno-uHpopmannonusiii moprai [PAMOTA.PY http://www.gramota.ru/

» Texuunueckas oubmmoreka http://techlibrary.ru/

» ®enepanbubiii nopran «Poccuiickoe oopazoBanue» www.edu.ru

» DOHiukionenus — JiasepHod  Gu3uMKM W TexHosoruw  http:/www.rp-

photonics.com/encyclopedia.html
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8. Onucanne MaTepuaaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /IJIsl OCBOCHHS
AUCHMILIUHBI

OOyueHwue 1Mo TUCIUTIINHE BeIETCS C MPUMEHEHUEM KaK TPAIUIIMOHHBIX METO/IOB
(Jlekuu, MpakTHUYECKHe 3aHATHUS, JabopaTopHble paboOThl), TaK U C HCIOJb30BAHUEM
MHHOBAlIMOHHBIX TOJXOJOB: aKTHMBHOE Y4YacTHE ACHUPAHTOB B HAYYHBIX CEMHHapax
nonpazaeneanii KOTU — obocobnenHoro crpykryproro noapasaenenuss OUL[ KazHI]
PAH no npoduiio noAroToBkH, NpeacTaBieHUe AOKJIAI0B HA HAy4YHON KOH(pepeHIuu
Moo eix yaeHbIx KOTU — o6ocobnennoro crpykryproro noapasneneans UL KazHI]
PAH u MonoAeXHBIX HAyYHBIX IIKOJIaX, MOATOTOBKA HAYYHBIX CTaTel, MOATOTOBKA
MIPE3EHTALNI 10 JIUTEepaType ISl JOMOIHUTEIBHOTO U3YYEHUS.

AyIuTOpHBIE 3aHATHUSL, EIbIO0 KOTOPBIX SIBIISIETCSI OCBOCHUE TEOPETUUECKUX OCHOB
JUCHUIUIMHBI, TPOBOASATCS B MHTEPAKTUBHOM  (QopMe ¢ HCHOJNb30BAaHUEM
MyJIbTUMEIUHHOTO  oOopyaoBaHus.  [Ipe3eHTanuu  MO3BOJAIOT  KaueCTBEHHO
WUTIOCTPUPOBATh  TPAKTUYECKUE 3aHATHS cxemMamu, (GopMmyiamMH, dYepTexami,
pucynkamu. Kpome TOro, mpe3eHTanuu Mo3BOJSIOT YeTKO CTPYKTYpPHUPOBATh MaTepuan
3aHSTH. DIIEKTPOHHAS MPE3CHTAINS MTO3BOJISET OTOOPA3UTh IPOIECCHl B TUHAMUKE, UTO
MO3BOJIAET YIYULIUTh BOCIIPUATHE MAaTepUaa.

[IpakTuyeckue 3aHATHS (CEMUHApbl) UMEIOT CBOEH LIEJIbI0 OCBOEHUE PACUYETHO-
TEOPETUYECKUX METOJIOB, UCTIOIb3YEMbIX MPHU PEILICHUHU 3a]1a4 ONTUKH, & TAKKE PA3BUTHUS
HABBIKOB PAIIMOHAIBLHOTO BHIOOpA METOJIOB PEIICHUSI.

B xome nabopaTopHBIX 3aHATHI acMpaHTaM MPEIOCTABISETCS BO3MOXKHOCTh Ha
MIPAKTUKE OCBOUTH TEXHUKY MPOBEACHUS 0a30BbIX ONITUYECKUX IKCIIEPUMEHTOB, U3YUUTh
crienu(puKy IKCIEPUMEHTAIBHBIX MCCIEAOBAaHUN B 00JIaCTU ONTHUKH, MO3HAKOMHUTCS C
MPUHIAIIAMH  PabOTBl W BO3MOXKHOCTSIMH  JKCIIEPUMEHTAJIbHOW  ammapatypel U
000pyA0BaHUS, UCIIOJIB3yEeMOT0 TP MPOBEJICHUHM HAYYHBIX HCCIIENIOBAaHUN B 001acTH
ONTHKHU, & TAK)KE METOJIaMH UHTEPIIPETALIUH SKCIIEPUMEHTAILHBIX PE3yJIbTaTOB.

CamocTtosTenpHas paboTa aCMpPaHTOB MOJpa3yMeBaeT yriayOJeHHOE OCBOCHHE
TEOPETUYECKOr0 MaTepuasa, BBIINOTHEHUE WHAMBUIYAIbHBIX 3aJaHUN, MOJATOTOBKY K
TEKyIIeMy, MPOMEXKYTOUHOMY M HUTOrOBOMY KOHTPOJIKO YycIeBaeMocTH. B memsx
dbopMUpoBaHUS CIIOCOOHOCTH K KPUTHYECKOMY aHAIN3Yy UH(GOPMAIIMH U TIOUCKY MyTeH
pelieHus TMOCTaBICHHBIX 3a7a4 B JalbHEWIIed MnpodecCuOHATbHON AesTEIbHOCTH
UCIIOJIb3YETCS TEXHOJOTus MpoOJeMHOro oOydeHus, TpeOyromas 3HAUYUTEIbHBIX
BPEMEHHBIX PECYPCOB, YTO MPEAYCMOTPEHO CTPYKTYPOU JUCUUILIMHBI, U IPEANOIaraeT
CaMOCTOSITENIPHYI0 ~ MPOpPabOTKy  yueOHO-TpOOJEeMHBIX  3aJad  aclHUpaHTaMH,
BBITIOJIHSIEMYIO C TPUBIIEYEHUEM OCHOBHOW M JIONMOJIHUTENIBHOW JIUTEPATyphl; MOUCK
HEOOXOIMMON  HAyYHO-TEXHHYECKOW HMHGPOpPMAlMd B  OTKPBITBIX HCTOYHUKAX,
KOHCYJIbTALlUHU C IPENOAABATEIIEM.

CamocTosiTenbHas paboTa aCIUPAHTOB OCYIIECTBIISETCS: B IOMAIIIHUX YCIOBUSX,
B UWTAJbHOM 3ajie OUOTMOTEKH, Ha TMEPCOHAIBHBIX PabOYMX MECTaxX AacCIHUPAHTOB C
nocTynoM K pecypcam «MHTepHer», B HayuHbIX noapasaeneHusax KOTU -
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ob6ocobnenHoro crpykrypHoro mnoxapazaenenus OUI[ KasHI[ PAH c¢ moctymom k
J1ab0paTOpHOMY 000PYAOBAHUIO U IPUOOPAM.

CamocTostenpHass  paboTa  MOAKpEIUIseTcss  y4eOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM O00ECIeYeHHEM, BKJIIOYAIOUIUM YUYeOHUKH, y4eOHO-METOAMYECKHE
MOoCcOOus, KOHCIIEKTHI JIEKIUH, pecypchl «IHTepHEeT.

MartepuanbHO-TeXHHYECKOe o0ecneYeHne JUCHUIIINHBI:

» OubnmoTeka € YWTAJIbHBIM 3aJI0M, KHIDKHBIM (OHA KOTOpPOW COCTaBiseT
CHeIMalIn3UpOBaHHAs METOINYECKas U yueOHas TUuTepaTypa, HayyHasi IEpUOINKa;

» 3aJ1, OCHAIEHHBIN CTAIMOHAPHBIM ITPOEKTOPOM, IKPAHOM U OOBIYHOMN JOCKON — [T
MIPOBE/IEHUS JIEKIIMOHHBIX 3aHATUN;

» ydyeOHasi ayIuTOpHs, OCHAIICHHAs MEPEHOCHBIMH IMPOCKTOPOM M JKPAaHOM IS
MIPOBEJICHUS TPAKTUUECKUX 3aHATHUI;

» WHIUBUAyalbHbIE pabodyWe MecTa AaclUpaHTOB, OCHAIIEHHBIC MNEPCOHATBLHBIM
KOMITBIOTEpAMU C JIOCTYNOM K ceTu «VHTepHeT», JOKaJIbHOW CETH M 3JIEKTPOHHOMN
uH(popmanoHHo-o0pa3zoBarensHoi cpene OUI KasHI[ PAH.

B yuebGHOM mpomecce acmupaHTbl HCIONB3YIOT COBPEMEHHOE Hay4yHOE
000opy10BaHKE IIEHTPa KOJJIEKTUBHOTO TMOJIH30BAHMS JIA0OPATOPUU OBICTPONIPOTEKAIOIIUX
MotekyIsipHbIX TiporieccoB KOTU — o6ocobienHoT0 cTpyKTYpHOTO TIo1pa3aenenus OUIL]
KazHIl PAH - coBpeMeHHBIE CIEKTPOMETPbI, HWCTOYHUKH JA3€pHOTIO W3JIy4EHMUS,
uHTEpPepoMeTphl, AUGPAKIIMOHHBIE PEMIETKH, ocuuuiorpadsl, (HOTOYMHOXKUTENH,
MHOT03JIEMEHTHbIE MPUEMHUKH U3TyUYEHUs], HEIMHENWHbIE KPUCTAJIIbI.
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