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1 Henn u 3a1aun u3y4eHUs1 TUCHUTLTUHBI

1.1 eap AMCHUILIHHBI
YueOnass paucuumiauHa «KBaHTOBas paanodusnka» CTaBUT CBOCH LEIbI0 H3Y4YCHHE
MIPUHIIMIIOB pa0OTHI MPUOOPOB KBAHTOBOH pagrio(GU3UKH, HX YCTPOHUCTBO, 00JIaCTH MPUMCHCHHS.

1.2 3agaun TUCHUILINHEI
— ¢hopMHUpOBaHHE CHCTEMAaTUYECKUX 3HAHWU MO OCHOBHBIM pa3zesiaM KBAaHTOBOW paguo(PpU3UKHU,
HEOOXOIUMBIX NJisi BBIMOJHEHUS CAMOCTOSATEIbHBIX HAYUYHBIX HCCJIEIOBAHUM M J1aOOPATOPHOTO
MPaKTUKyMa B paMKax y4eOHOTO Kypca;
— O3HAKOMJICHHE C OCHOBHBIMH YCTPOHCTBAMHU KBAHTOBOW PAaTUOPU3NKH U TPOUCXOISIIIUMHU B
HUX (QU3NYECKUMH TMPOIECCAMU, W3YYEHHE TEOPETHYECKHX U JKCIEPUMEHTATbHBIX OCHOB
KBaHTOBOH paguo(pU3UKH.

1.3 MecTo AucUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
Juctummmaa «KBaHTOBast paarou3rKay BXOJUT B 0a30BYIO YacTh MPO(ECCHOHATLHOTO ITHKIIA
noarotoBku s HampaBneHus: 03.03.03 «Pampunodusuka». HM3ydyenue e¢ Oazupyercs Ha
CIIEYIOIINX TUCIUILINHAX: «Briciias MmatemaTukay, «O0mas gusnuka», «PannosnekTrpoHukay,
«KBaHTOBast MEXaHUKaY.

1.4 IlepeyeHbs MJIAHMPYEeMBIX Pe3yJbTATOB O00y4YeHHS MO AUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTATAMU 0CBOEHHUS 00pa30BaTe/IbHON NPOrpaMMbl

N3yuenne paHHOW y4eOHOM JUCHMIUIMHBI HAalpaBleHO Ha (QopMHUpOBaHUE Y
oOyuaromuxcst npodeccronanbHbix komnereHuui (I1K):

No Nunexc Coneprxanue B pesynbrare n3ydeHus: yaeOHON AUCIIATITMHBI
" | KOMIIET KOMIICTECHITUN oOyyaromuecs JOMKHBI
.. CHIUU (wnm e€ yactn) 3HATh | yMeThb \ BJIA/IETh
1 HK-Z CrocobeH K MMPOBCACHUIO HAYYHO-UCCIICAOBATCIBCKUX U OINBITHO-KOHCTPYKTOPCKUX
pa60T 10 U3YUCHHUIO U CO3JaHUI0 HOBBIX 3JICMCHTOB U KOMIIOHCHTOB AJII CUCTCM
nepenadn nHPOPMAIHH
I1IK-2.1 | OcymiecTBiasieT 0a30Bble IPUH- | PACCUUTHIBATH KJIaCCUYCCKUMH U
IpOBECHKE paboT 1o IUIIBI  TEOPHUU | MPOCTEHIINE COBPEMEHHBIMHU
00paboTKe 1 aHAIN3Y B3aHUMOJECHCT- KBAHTOBBIE OII- METOIaMU pacye-
HAy4YHO-TEXHHUYECKOM BUSI M3JIY4YEHUsI | TUUECKHE YCT- Ta apaMeTpoB
vH(OpManuu u C BEIIECTBOM,; poiicTBa Ja3€pHBIX CPel.
PE3YIBTATOB
HUCCIENOBAHUN
2 ITK-3 | CnocoOeH K 3KCIUTyaTalliid ¥ TEXHHYECKOMY OOCITYKUBaHHUIO CIIOKHBIX
(YHKIMOHABLHBIX Y3JI0B PaIHOIIEKTPOHUKN
[IK-3.1 | cymectBisieT OCHOBHBIE TUIIBI | OJIB30BATHCA METOJIaMU UC-
TECTHPOBAHUE PAOOTEl | j1a3epOB U npodeccuo- CJIEIOBaHUSI TIPO-
CIIOKHBIX MIPUHITUTIBI KX HaJIbHOH 1I€CCOB, MTPOXO-
(byHKIUHMOHANBHBIX Y3TOB | paGoTgy TEPMHUHOJIOTHEH | [SIIIUX B KBAHTO-
PaIuOdIIEKTPOHHOM BEIX CHCTEMaX,
anmnaparypsl
TTOMEIIICHHBIX B
pe30HaTOp

2. CTpyKTYypa M cojiep:KaHue JUCIUIITHHBI
2.1 PacnpenesieHue TPy10€MKOCTH TMCHUILIMHBI IO BHAaM padoT

OO6mas TpyA0EMKOCTh JUCIUIUIMHBI cocTaBisieT 3 3ad.ef. (108 gacoB), ux pacnpeneiacHue
0 BUJaM paboT MpeACTaBICHO B TabHIIE.



Bun yuebHol paboThl

Bcero

8-i1 cemecTp

4acoB (dacer)
KonrakTtHasi paboTa, B TOM 4ncJjie: 50,3 50,3
AyauTOpHBbIE 3aHATUA (BCEro): 44 44
3aHsATHA JEKIIMOHHOTO TUTIA 22 22
JlabopaTopHbIe 3aHATHUS - -
3aHATHSA CEMUHAPCKOI0 TUIA
(ceMHHApBI, TPAKTUYECKUE 3aHSATHU) 22 22
Nuast kOHTaKTHasi padora:
KonTpons camoctostensHoi padotsl (KCP) 6 6
ITpomexyrtounas arrecranus (M1KP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHucJIe: 31 31
[TpopaboTka yueOHOT0 (TEOpPETHUECKOr0) MaTepuaia 14 14
Pedepar 7 7
[ToaroToBka K TEKyEMY KOHTPOJIIO 10 10
KoutpoJn:
IToaroroBka K 3K3aMeHy 26,7 26,7
yac. 108 108

Ooman B TOM 4YHCJIe KOHTAKTHAsA pa-

TPYAOEMKOCTh 0ora 50,3 50,3

3a4. efl. 3 3

2.2 CTpyKTypa IMCHHUIIHHBI:

Pacnpenenenue BuoB yueOHOW pabOThI M UX TPYJOEMKOCTH IO pa3ieaM AUCIUTUINHBI.
Paznenbl nuCUIIMHbL, U3y4aeMble B 8 CEMECTpeE:

KonuvecTBo yacos
Ne AynuTtopHas CamocrosiTenbHas
pas3n HaumenoBanue pa3zaenon
Bcero pabota pabota
e a1 [ 13 | JIP
1 2 3 4 5 6 7
dusznuecKue OCHOBBI PaOOTHI
l.  |kBaHTOBBIX MPUOOPOB. 17 6 6 - 5
7 OTKpBITBIE ONITHYECKHUE PE3OHATO- 18 4 4 ) 10
PBI U CBETOBBIE ITyUKH JIa3€POB
Tumsl 1a3epoB U pa3HbIe METO/IbI
3.  |mOJy4YeHUs UHBEPCHOW HACEJIEHHO- 17 6 6 - 5
CTH
4 BBS:I[GHI/IG B TEOPHIO CTAllMOHAP- 23 6 6 ) 11
HOM TeHepanuu
Hmozo no oucuuniune: 75 22 22 - 31
Kontponb camocrositenbHOM 6
pabotsl (KCP)
IIpomexxyTouHas arrecranus 0,3
(KP)
[ToaroroBka K TEKyIemy 26,7
KOHTPOJIIO
O01mas Tpya0eMKOCTh 10 108
AUCHUILINHE




2.3 Copep:xanue pa3iesioB JUCUMILIUHbI:

2.3.1 3auaTus JeKIUOHHOI'0 THIIA

HaumenoBanue dopma TEKyIIEero
Ne Copnepxxanue pasznena
paszznena KOHTPOJISI
1 2 3 4

®uznyecKre OCHOBBI
paboThI KBAHTOBBIX
puOOPOB.

[IpeameT KBaHTOBOW pagroODHU3UKH.
IIpumepsl NposBIEHUS KBAaHTOBBIX SBIIE-
HU. BOBHMKHOBEHHE KBAHTOBOW MEXaHHU-
ku. [IpuMepsl UCIOIB30BaHNS YPaBHEHHUS
[Ipenunrepa.

[Tpunuun kBa"TtoBoro ycuienus. Hacenen-
HOCTb U HHBEPCHAsl HACEICHHOCTh YPOBHEH.
[IpeBpaienre ycuiuTensi B reHepaTop.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI
U 3aaHUSA

OTKpBITBIE ONITHYE-
CKHE PE30HATOPBI U
CBETOBBIE ITyUKH JIa3e-
poB

Bunel ontruueckux pe3oHaTopoB. [[Byx3ep-
KQJIbHBIE 1 MHOT03€pKAJIbHBIE PE30HATOPHI.
JIydeBoii METO/ B TEOPUU OTKPBITHIX PE30-
HaTtopoB. Kputepuii ycTOMUMBOCTH JTydeil B
pE30HATOPE IO MEPBOMY MPUOIHKEHHUIO.
PacueT coOCTBEHHBIX YacTOT U MOJIEH OT-
KPBITOT'O PE30HATOPa METOAOM Mapabdosu-
yeckoro ypaBHeHuda. Kayctuueckue 1o-
BEPXHOCTH B pe30oHaTOpe. Mobl BBICIINX
MOPSIIKOB. Y CTOMYMBOCTh pe30HATOpa. g-
IJIOCKOCTb.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI
U 3a0aHus

Tumnbl 1a3epoB U pas-
HbIE METO/BI MOTyYe-
HUs MTHBEPCHOW Hace-
JIEHHOCTH

O0630p METOJIOB CO3[aHHUSI MHBEPCHUU Hace
JICHHOCTH; BO30Y>KI€HUE CBETOBBIM IOTO-
KOM (OnTHYeCKas Hakadyka); BO30YXICHUE
ANIEKTPOHHBIM yIapoM; BO30yXIeHue 3a
CYET HEYNpYyrux CTOJIKHOBEHUH aTOMOB;
BO30Y>KJCHHE TMPHU AUCCOIHAIIMH MOJEKYI
(mpu CTOJIKHOBEHUM MOJIEKYJI); MHXKEKIHS
HOCHTEJIEH 3apsa10B uepe3 n-p Nepexo/l.
TBepnorensubie OKT'.

I"azoBbie OKT'.

ITonynpoBonuukosbie OKT'.

OKT" Ha )XUOKHX aKTUBHBIX BEIlECTBaX U
OKT Ha KpacuTesx.

OTBETHI HA KOH-
TPOJBHBIE BOMTPOCHI
U 3aIaHASA

BBenenne B Teopuio
CTallMOHAPHOU I'eHe-
panuun

EcrectBeHHOE ymIMpeHUE CHEKTPAIbHOM
nuHuK atoma. OTHOPOIHOE U HEOTHOPO/I-
HO€ YIIUPEHUE CIEKTPaIbHbIX JIUHUHI aH-
camoOs aTOMOB.
[IpoxoxxneHue W3IydeHHs B cpene. 3aKol
byrepa. Koadounuentsr Ditnmreiina. Wu
Bepcus HaceneHHocTH. Hacelmenue ycuie
Hus. KuHernueckue ypaBHEHHs IS TpeEX
YpPOBHEBOM cxeMmbl. Pacuer HachILIEHU
ycunenus.  Haceimennsiii  koadduumen]
YCWJIEHUS i1 OJHOPOAHO W HEOAHOPOIH
YUIMPEHHOU JIMHUY IIEPEXOAA.

OTBETHI HA KOH-
TPOJIbHBIE BOIIPOCHI
U 3aaHUSA




2.3.2 3aHATHA CEMHHAPCKOIO THIIA

No HaumenoBanue TeMaTrnka NpakTUYECKUX 3aHATHI dopma TEKyIIEero
B paszznena (cemHnHapoB) KOHTPOJISI

1 2 3 4

1. |®wusmdeckue ocHO- [Pemenue 3amad mo temam: M3znydenwe u|KoHTposibHas paboTal
BbI pa0OTHI KBaH- |HOTJIOIIEHHE 3JIEKTPOMArHUTHBIX BOJH Be-|[IpoBepka mnomarine-
TOBBIX MPUOOPOB. |mecTBOM. CIIOHTAaHHOE U BBIHYKJIEHHOE W3- IO 3aJlaHus

Jy4YEHHUeE.

2. |OtkpsIThie onTHYe- [Pemenue 3anau o Teme: Pacuet coOctBeH- |KoHTponbHas pabota
CKH€ PE30HATOPBI U |HBIX YaCTOT U MOJIEN OTKpBITOro pe3oHaTtopa|llpoBepka nomarine-
CBETOBBIC MMYYKH  |METOAOM NapaboIuvecKoro ypaBHEHHS. r0 3a/1aHUsI
J1a3epoB

3. |Tunsl nazepoB u  |Pemenue 3amau mo Teme: Metoabl co3aanust [KoHTposbHas paboTal
pa3HbIe METO/IbI MHBEPCHH HACEIEHHOCTH [IpoBepka nomariiHe-
MOJIyYEHUs] UH- r'0 3a/1aHUsl
BEPCHOM HaCEeJIEH-

HOCTH

4. |BBenmenue B Teo- |Pemenue 3amau o temam: MuBepcus Hace-|KonTtponbsHas paborta
puto cranoHapHol [neHHocTH. Haceimenne ycunenus. Kuneru-|IIposepka aomaniHe-
reHepanuu YECKHE YpPaBHEHMS I TPEXYpPOBHEBOU r'0 3a/1aHUsI

CXEMBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 00ecTiedeHUs JI CAMOCTOATEIbHOI PadoThI
00y4arIMXCs M0 JUCHUIIMHE (MOYJII0)

[lepeueHpb yueOHO-METOAUUECKOTO 00ECTIeYEHU s TUCITUTIINHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
IIpopabotka Metoauueckue ykazaHus 110 U3y4EHUIO TEOPETUYECKOI0 MaTepHaa,
1 |yueOHOrO yTBEpKJICHHbIE KadeIpoi paanodU3uKu 1 HAHOTEXHOJIOTUH, TPOTO-
(Teopetnueckoro)|kos Ne 7 ot 20.03.2017.
MmaTepuana

Y4eOHO-METOIMYECKHE MaTepUabl Ui CaMOCTOSITEIbHON pPabOThI OOyYaromuXcs W3 YHCIa
WHBaJUIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOXHOCTAMHU 370poBbs (OB3) mpemocraBisioTcss B
(dbopmax, aTanTUPOBaHHBIX K OTPAHWYCHUSAM MX 30POBbS 1 BOCTIPUSTHS WH(POPMAIIHN:

J11s1 U1 ¢ HApYIICHUSIMH 3PCHHUS

— B (opMe INEKTPOHHOTO JOKyMeHTa. [lyis

JIMII C HAPYIICHUSIMH CITyXa:

— B IIeYaTHOH ¢opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

I[HSI JIMI] C HApYUICHUAMHU OIMMOPHO-ABUTATCIILHOTO allllapaTta:

— B Te4yaTHou opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IEpEYCHb MOXKET OBITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-YarOIINXCSI.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns mpoBeneHUsT MEHBILIECH YacTH JEKIMOHHBIX 3aHSITUH HCHOJIB3YIOTCS MYJIbTUMEIUNHbBIC
Cpe/ACTBa BOCIPOU3BEACHHUS AKTUBHOIO COACPKUMOTIO, MO3BOJISIIOLIETO CIIYLIATENI0 BOCHPHUHH-
MaTh OCOOCHHOCTH H3y4aeMoO# mpodeccuu, 3a4acTyl0 UTPAOIINE PEIIAloNly0 pojib B TTOHMMA-
HUM ¥ BOCIPUATUH, a TaK k€ (OPMHPOBAHUU TNPO(PECCHOHANBHBIX KOMIETEHIMNA. bombimas
YacTh JICKIUHA U MPAKTHUYECKUE 3aHSATHS MPOBOJIATCS C HCIOIB30BAHMEM JIOCKH M CIPAaBOYHBIX



MaTepHaJIoB.

[Io mucuuIUIMHE NPOBOAATCS ABYXYAacOBBIE JIEKIIMOHHO-IPAKTUYeCKHe 3aHATusA. lIpu stom B
KaKJOM MOJYJIE IPOBOASATCS NPAKTHYECKUE 3aHATHS, IOCBAICHHBIC PEIICHUIO TUIIOBBIX 3a/1a4 110
pacyeTy OCHOBHBIX XapaKTEPUCTUK U NTapaMETPOB aHAIU3UPYEMBIX dJIEKTPOMArHUTHBIX I10- JICH.

IIpu mpoBeaeHNN NMPAaKTUYECKUX 3aHATHHA HUCIOJIB3YETCs MHTEpaKTHBHAsA (popMa: BU3yallu- 3aliys
CJIIOXKHBIX IIPOCTPAHCTBEHHO-BPEMEHHBIX JJIEKTPOMATHUTHBIX SIBICHUHM C HCIOJIB30BAaHUEM
KOMIIBIOTEPHBIX CUMYJATOPOB B mpoluecce NMpakTU4eCKUX 3aHATHH MPOBOAUTCS OOCYXIEHUE U
pa300p penieHnit MPUKIaIHbIX 3a/1a4.

Taxoil ”HHOBALIMOHHBINA MOAXOJ] MO3BOJIMJI BHEJIPUTH B IPOLECC MpenogaBaHus y4eOHOU TUCIIUIINHBI
«KBanroBas panunodusnka» HOBbIE CpeACTBa, (POPMBI U AKTUBHBIE IPOTrPECCUBHBIEMETO/IbI O0YUEHHUSI.
Hcnonb3yeMble TEXHOJOTMM CHOCOOCTBYIOT —peajM3allid CTYACHTAaMH CBOETO JIMYHOCTHOTIO,
MIO3HABATEIBHOTO M TBOPYECKOrO IMOTEHIMajla M BBIIOJHEHHIO YYeOHBIX U yded- Ho-
HCCIIEI0BATENbCKUX pabOT MO JTUYHBIM TPACKTOPHUSIM.

Jinst i ¢ OrpaHMYeHHBIMM BO3MOXKHOCTSMM 370pPOBbs NMPEAYCMOTPEHA OpraHU3alus KOH-
CYJIbTAllMil C UCIIOJIBb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHbIe CpeACTBA IS TeKYIIero KOHTPOJISI YCHEeBAeMOCTH M IMPOMEKYTOYHOMI
arrecTanuu
TEKyIIM KOHTPOJb: MPOBEpKA JOMAIIHUX 3aJaHUN MO CEeMHHApCKUM 3aHATHSAM. OTBETHl Ha

KOHTPOJIbHBIC BONPOCHI U HAa AOMOJHHUTCIBHBLIC BOIPOCHI, KAaCAarOmMECA COOTBCTCTBYIONIMX pPa3-
ACJI0B OCHOBHOM JUCHUITIIINHBI.

[TpoMeXyTOUHBII KOHTPOJIb: 3a4eT
4.1 DoH/1 OLIEHOYHBIX CPEeACTB /sl IPOBeIeHUs TeKylleil aTTecTAlNu.
4.1.1 IIpuMepbl KOHTPOJBLHBIX BOIIPOCOB 10 pa3jaejaM yueOHOH MPOrpamMmbl.

KoHTponbHbIE BONIPOCH IPEAHA3HAYECHBI:

— IS YCTHOTO OIIPOCa Ha JIEKIUOHHBIX 3aHATHAX;

— 7151 BHYTPHCEMECTPOBOM aTTeCTallUy;

— B KaueCTBE JI0NOJHUTENIBHBIX TEOPETUUECKHUX BOIIPOCOB HA CEMUHAPAX

Pa3zoen 1. @uzuueckue 0CHOGbL padOMbl KEAHMOBHIX NPUOOPOE.

Pabotsl Illpeaunrepa, Ilmanka u Jupaka mo cO3JaHUIO KBaHTOBOW Teopuu. BeposrHocTu
TIOTJIOIIEHUS U BBIHYKJICHHOTO M3nmyueHus. Koo duunents! DitHmTeiina.

Paszoen 2. Omkpovimoie onmuueckue pe3oHamopsl U C6enogvle NYUKU 1a3epoe.

OnTtumanbHas CBSI3b Ha BBIXOZAE Jasepa. Pexum

MoAyJSIIMM ~ A00poTHOCTH  [IMYKOBBIA  pexum

TBEPAOTENIBHBIX J1a3¢pOB.MOHOXPOMaTHYHOCTb.

KorepentHocth. CTeneHb NPOCTPAHCTBEHHOW M BPEMEHHON KOI'€PEHTHOCTH.
HampasiieHHOCTb H3ITy4eHus J1a3epa.

Pazoen 3. Tunwvt nazepoé u pasnuvie mMemoosbl RNOAYYEHUA UHBEPCHOU HACETEeHHOCMU.
[IpuBenute cpaBHUTENbHbIE XapaKTEPUCTUKHM Ta30BbIX JIa3€pOB Ha HEUTpaNbHBIX aToMax,
MOJIEKYJISIPHBIX U MOHHBIX Ja3€pOB.

TBepaoTenbHble 5a3eppl He pyOuMHE U HEOJHUME.

[TonynpoBOAHUKOBBIE U XUMHUECKUE JIa3€Phl.

Pazoen 4. Bsedenue 6 meopurw cmayuonaphoii 2enepawuu. HeomnopoaHoe

ymupenue. JlonmmiepoBckoe yIIMpeHWe B Tra3oBbIX Jazepax. Koagoumuent
noryomenus. Hakauka akTUBHOM Cpeabl.

TpexypoBHeBass cucTteMa B PE30HAHCHOM IIOJIE M3JIydeHHA. UeTbIpexypoBHEBas

CHUCTEMA B PE30HAHCHOM I10JIE U3ITY4YCHMUS.

OO0pa3ubl KOHTPOJIbHBIX 32124

1. Cunras nns pyOuHoBoro jasepa Wiz > Wii, A3l U HCNONB3ys ypaBHEHMs OajlaHca Hace-
JIEHHOCTEH (111 TMaroHABHBIX 3JIEMEHTOB MATPHUIIBI MFIOTHOCTH IOJCHCTEMBI), TIOKa- )KUTE, Y4TO
pa3HOCTh HaceJIeHHOCTe! Ha paboueil mape yposHeit E2 u E1 ynosnerBopsier ypaBuenuto: dN/dt =



(N - No ¢ ) /T1 s¢pp TpH OTCYTCTBUHM Ja3epHOM TeHepanuu. Hali- qute BeipakeHust 1711 Nospp 1 T1
>pp . Kak 3TH BBIpOKEHHUs 3aBUCSAT OT MOIIHOCTH TMoiisg Hakauku ? OO6o3HaueHus: Wi3 -
BEpPOSITHOCTh MOTJIONIEHUs (OTOHA HaKauku B EAUHMUIYY BpeMeHH, W31 - BEpOSTHOCTH
WHIYLIUPOBAHHOTO W3IyYEHUs MO JCHCTBHEM WCTOYHHMKA HaKaykd, W32 - BEpOSTHOCTh
0e3bI3IIy4aTeIbHOr0 Mepexoia MexIy ypoBHSAMU 3 U 2, A32u A3l - BEpOATHOCTb CIIOHTAHHOTO
W3ITyYeHUSI.

2. Cumras omHo 3epkano B pe3onarope ®dabpu-llepo "rmyxum" ( Ri = 1 ), a apyroe momy-
npo3pauHbiM (R2 = R ), nHaiiaure 3aBucMMOCTh MoImHOCTH Jazepa oT R. CymecTtByer In
onTUMasbHas BeauurHa R ?

3. AKTHBHas cpeia Jja3epa 3amlojHsSeT BCE MPOCTPAHCTBO MEXAY IUIOCKOMapasieIbHbIMU
3epkajaMHu pe3oHaTopa. Ko>(duimeHT ycuieHuMs cpeibl B OTCYTCTBHH Mons oo = 0,008 cm!
(HeHacwimeHHoe ycuieHue). B pamkax ogHoMepHOH 3amauu ( z - HampaBJICHUE OCH Jiazepa ) |
CUMTas, YTO NMPHU HAIMYUU B PE30HATOPE BOJH MHTEHCUBHOCTEH I+ u I koad- PpunmenT ycunenus
WU3MEHSETCS KaK o(z) = a0 [ 1 + (I ++1 2)/Io]"!, naittu unTeHcuBHO-cTH BoaH I + u 1. Ha
sepkanax. lwac= 30 Br/cM’- Hachlmaromas HMHTEHCHUBHOCTh, L = 100 c¢M - JIMHA Ja3epHOro
pe3onaropa, R1 =1 u R2 = 0,49 - koaddunmenTs oTpaxeHus3epkai. Y cloBUe caMOBO30YKICHUS
Ja3epa CYMTaTh BBITTOJIHEHHBIM.

4. OneHuTh MUHUMAJIBHYIO MOITHOCTH JIammbl-Hakadku ( K.1.ja. = 100 %), HEOOXoauMyto Jist
CO3/1aHHUs MHBEPCUM B TBEPAOTEILHOM Jla3epe ¢ KOHIEHTpalueil akTuBHLIX wac- Tvi n =10 cm
3, o6bemoM kpuctanna V = 10 cm?. UacToTa cepeauHbl II0I0CH ONTHYE-CKOi Hakauku paBHa [ =
6-10' ', BpeMs KU3HM YacTHIl HA BepXxHeM pabodeM ypoBHete: = 3-107 cek.

5. Hapucyiite u 00bsicHuTe TpaduK 3aBUCUMOCTH MOITHOCTH Jiazepa OT BEJIMYHMHBI OTpake- HUS
BBIXOJIHOTO 3€pKajia pe30HaTopa.

6. Paccunraiite MUHUMAIBHO HEOOXOAMMYIO MOIIHOCTh MCTOYHHMKA HAKAYKHU JJISi HEOJUMO- BOTO
nasepa Ha kpucrtamwie YAG. Ykazanue: Vcronp3oBath ciaeayomuii Habop mapa-metpoB 3toro OKI :
BEPOATHOCTh CIIOHTAHHOTO WM3JIydeHMs Ha pabodeM nepexoze A 32 = 5-10° ¢!; mentp monocs
nornomeHus A ~ 800 am. Jlymuaa BostHb! u3nydeHus 1,06 mxMm. [loporosast pa3HOCTh HaceIeHHOCTEH

Nosgpp = 10 cm™, 06bem paboueit cpeapr V=10 cm’.



4.2 ®oHJ OLIECHOYHBIX CPEACTB I MPOBEACHNUS MPOMEKYTOYHOM ATTeCTAllUN
Ilepeuenb BonpocoB, KOTOPbIe BLIHOCATCS HA IK3aMeH

IIpenmet KBaHTOBOI painoPHU3UKH.

IIpuMepsl IPOSIBIICHUS KBAHTOBBIX SIBJICHUN. BO3ZHUKHOBEHNE KBAHTOBOW MEXaHUKH.
[Tpumeps! ucnons3oBanus ypasHenus lpegunrepa.

Pewmenue ypasnenus llpeaunrepa 11 NOTEHIUATIBHOMN SIMBL.

Pemenue ypasHenus lpenunrepa i 0JHOMEPHOTO FTApMOHHUYECKOTO OCLUIIIATOPA.
Pemenne ypasHenus lllpennHrepa nis IByMEpPHOIO TapMOHUYECKOTO OCLUILIATOPA.
CumMeTpuUHBIE M AaHTUCUMMETPUYHBIE BOJHOBbIE (DYHKIIMH

BbIpOKI€HHBIE COCTOSTHUS.

9. TynnenbHbIN 3¢ PeKxT. BeposTHOCTh TYHHETUPOBAHMUS.

10. TyHHeNbHBIN 1O, TYHHEIbHBIH POOOii.

11. HanosnexTpoHHbIE IPUOOPHI.

12. Pe30HaHCHO-TYHHEJIBHOM U0

13. CrnoHTaHHBIE U BBIHYKJICHHBIE IEPEXO/IBI.

14. YmumpeHnue crieKTpabHbIX JUHUN. MexaHnu3msl ymmpenus TuHul. OJHOpOIHOE U
HEOJHOPOJHOE YUIMPEHUE.

15. TlpuHUMIBI pabOTHI JIa3epOB

16. JlnHaMUKa HACEICHHOCTH YHEPIreTUUYECKUX YPOBHEN, CKOPOCTHBIE YPaBHEHUS.

17. W3MeHeHue pa3HOCTH HACEJIIEHHOCTEW YPOBHEHN B IByXYypPOBHEBOI CUCTEME.

18. Ycunenue B akTuBHOU cpeze. DPHEKT HACHIIECHUS

19. BausHue HaKauKy U T€HEpalMK Ha YPOBEHb HHBEPCUMU.

20. CpaBHUTEIbHbBIEC XapaAKTEPUCTUKU TPEX-, U YETHIPEXYPOBHEBBIX CUCTEM.

21. Onruueckue OTKPHIThIE PE30HATOPHI.

22. Ponb pe3oHaToOpa U CIOHTAHHOTO U3JTy4YEHUS MPU BO3HUKHOBEHUU T€HEPAIIUH.

23. CpoiicTBa JIa3epHBIX IIyYKOB: MOHOXPOMAaTHYHOCTb, KOT€PEHTHOCTh, HAIPaBJIEH- HOCTb,
APKOCTb.

24. BepoATHOCTH MOTJIOLIEHUS U BBIHYKIEHHOIO U3TyUEHUSI.

25. CKopocCTHBIE ypaBHEHUS YETHIPEXYPOBHEBOIO JIa3epa.

26. T'azoBpie nmazeppl. OOmas xapaktepucThka. IIporecchl co3maHusi MHBEPCHUU. ATOMap- HbIC
nazepel. l'enmuit HeoHOBbIM nasep. MonHble sasepsl. Monekynspusie nasepbl. Jla- 3ep Ha
YTIIEKUCIIOM Ta3e. [Ipyrue TUIBI Ta30BbIX JIa3€POB.

27. TeepnotenbHble a3epbl. O0IIas XapakKTepUCTUKA K OCOOCHHOCTH. Y CTPONCTBO.

28. XXuIKOCTHBIE JIa3ephl.

29. TlonynpoBOAHUKOBbIE HWH)KEKIIMOHHbIE Ja3epbl. OCHOBHBIE OCOOEHHOCTH. Xapakre-
PUCTHKH, IPUMEHEHHE.

PO NN B L=

9K3aMEH MPOBOJUTCS B YCTHOU (hopMe, TP ATOM CTYyIEHTaM 3aJar0Tcs 3 BOMpOca U3 00IIero
MIEPEYHsT BOIIPOCOB K 3a4ETYy.

Pexomenayercs cinenyromue KpUTepUun OLICHKU 3HAHUM.

O1ieHKa «HEY/I0BJIETBOPUTEIbHO/2) BBICTABISICTCS B TOM CITydae, €CJIM CTyICHTAEMOHCTPUPYET:
- TIOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHana;

- HE3HaHHE OCHOBHBIX 3aKOHOB, MMOHATUH M TEPMUHOB yUEOHOM TUCIMIUTHHBI, HEBEPHOE
OTIEpUPOBAHUE MU,

- TpyOBbIe CTUIMCTUYECKUE U PEUEBBIC OITHOKHU.

OueHka «y/10BJIETBOPUTEIBHO/3)» CTABUTCS CTYI€HTaM, KOTOPBIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT y4eOHO-IIPOrpaMMHBIN MaTepuai B 00beMe, HEOOX0IMMOM IS TIpeJi-
CTOsIIIeH yueOnl U paboThI 10 podeccu;

- BIIEJIOM YCBOHWJIM OCHOBHYIO JINTEPATYPY;

- B OTBETax Ha BOIPOCHI UMEIOT HAPYIICHHS B ITOCIIEIOBATEILHOCTH U3JI0KEHUS y4eOHOTO
Marepuana, JeMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUSI BOIIPOCaA;

- HMEIOT KpaTKHe OTBETHI TOJIFKO B PaMKax JIEKIIMOHHOTO Kypca;



- IPUBOAAT HeueTKue (popMyJIMpOBKH GU3NYECKUX MTOHIATUH U 3aKOHOB;
- HMEIOT CYIIECTBEHHBIE IOTPEIIHOCTU U IpyOble OIMOKH B OTBETE Ha BOIPOCHI.

OrnieHKa «X0po10/4» CTaBUTCS CTyA€HTaM, KOTOPBIE MIPU OTBETE:

- O0HapyXHBArOT TBEPJ0€ 3HAHHUE MIPOrPAMMHOTO MaTepHalia, KOTOPBIA U3JIaraloT CUCTeMa-
TU3UPOBAHO, MOCJIEI0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hau0oJiee 3HauuMyIo JOMOJHUTEIBHYIO TUTEPaTypy;

- AOIMYCKAIOT OTACIBHBIC ITOIPECITHOCTH U HC3HAYUTCIILHBIC OIIMOKH IIPpU OTBCTE;

- B OTBETax He JOIMyCKaeT CEphE3HbIX OIMNOOK U JIETKO YCTPaHSIET OTAEIbHbIE HETOUHOCTH C
MTOMOIIBIO JOMOJIHUTENBHBIX BOIIPOCOB MPENOIaBaATENs.

O1eHKa «OTJIMYHO/S) CTaBUTCA CTYACHTaM, KOTOPbIE TIPH OTBETE:

- 00HapyXHMBaIOT BCECTOPOHHEE CHCTEMATHYECKOE U ITyOOKOE 3HAHUE MPOrPAMMHOT0 Ma-
Tepuasa (3HaHHE OCHOBHBIX ITOHATHI, 3aKOHOB U TEPMUHOB YUYEOHOMN AUCUUIUIMHBI, YMEHUE
OTIEPUPOBATH UMH);

M3JIaraloT MaTepuall JIOTHYHO, TTOCIIEI0BATEIBHO, PA3BEPHYTO U YBEPEHHO;

- M3JIArarT MaTepHal ¢ JOCTATOYHO YSTKUMH (HOPMYITHUPOBKAMH, OITBEPKIAEMBbIMHU IPpa-
¢bukamu, nuppaMu WM IpUMEpamMH;
BJIAJICIOT HAYYHBIM CTUJIEM PEUH;

- JIEMOHCTPHUPYIOT 3HAHHWE MaTepHaja JIEKINUH, 0a30BbIX YICOHUKOB U JIOTIOTHUTEILHOM JTU-
TEpaTypBhl.

OrneHouHble CpPEeACTBA I WHBAIKIOB U JIUL C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS
BBIOMPAIOTCS C YIETOM MX MHIUBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

- IIp¥ He0OXOAMMOCTH MHBAJIUIAM U JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSMU 3/J0POBbS
MIPEIOCTABIIAETCS AOMOJHUTENBHOE BpEeMs JUIsl TIOATOTOBKU OTBETA Ha 3a4ETeE;

- IIpH NPOBEJCHMUHU MPOLEAYPhl OLIECHUBAHUS PE3YIbTaTOB 00YUYEHUSI MHBAIUIOB U JIMIL C OT-
PaHUYEHHBIMH BO3MOXHOCTSAMHU 3JI0POBbSl MPEIYyCMaTPUBAETCS HCIOJIb30BAHUE TEXHUYECKUX
CpeCTB, HEOOXOTUMBIX UM B CBS3H C UX MHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

- IIpH HEOOXOAMMOCTH /ISl OOYYAIOIINXCS C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbBSI U
MHBAJINOB NPOLEypa OLIEHUBAHUS Pe3yJIbTaTOB 00YUYEHHS O AUCHUILUIMHE MOXKET MPOBOAUTH-CS
B HECKOJIBKO ITaroB.

[Tponienypa oueHuBaHUS pe3yibTaTOB OOYYEHMsS MHBAJIUIOB U JIUIl C OTPAaHUYEHHBIMU BO3-
MOXKHOCTSIMH 3JI0pOBBSI [0 JHUCLUIUIMHE (MOAYIIO) MpPEAyCMaTpUBaeT MpeoCTaBIeHUE HHPOp-
Manuu B popmax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM HUX 310POBbs U BOCIIPUATUS HH(DOpMaIUK:
JUig nu1 ¢ HapyIIeHUAMHU 3pEHUS:

- B (pOopMe EKTPOHHOTO JOKyMeHTa. s

JIMI C HApYIICHUSAMH CiIyXa:

B TiedaTHoOM (opwme,

B (hopMe€ AIIEKTPOHHOT'O TIOKYMEHTA.

Jlnist a1 ¢ HapyLeHUs MU ONIOPHO-/IBUraTeIbHOTO arapara:
B IeUaTHOU Qopme,

B (pOpMeE FIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIIA IEpEeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIUXCS.

5. IlepeyeHb OCHOBHOII W /JONOJHUTENbHON Y4YeOHOH JuTepaTypbl, He00XOAMMON IJsi
OCBOEHM S TUCUMIITIMHBI (MOXYJIs1)

5.1 OcHoBHas uTEpaTypa:

1. Tapacos JI.B. ®u3uka nazepa. U31.2, ucnp. u gon. —M.:, u3a-po "®@uzmaraut" 2010 r.

2. Anixnep 1O., Aiixnep I'.-U. Jlazeprl. Mcnonnenue, ynpasnenue, npuMenenue. M.: — HU3a-Bo
"Texnocgepa", 2008 .

3. Kapnos H.B. Jlekuuu no kBantoBou 3iexkrponuke. M. Hayka.1988

4. 3Bento O. ®usuka nazepos. NJI. 1996.



5.2 lomoaHuTebHAS TUTEpATypa:

5. Hewmtpenep B. Jlazepnas cnektpockonust M. Hayka. 1986.

6. CnopaBouyHuk 1o jazepam nop pen. [Ipoxoposa A.M. M. Hayka. 1978.

7. Tlucapenko B.®. Jlazepsl. KyoI'Y. DnexkrponHoe nzmanue. 1999.

JIJ1 OCBOGHMSI TUCUUIUIMHBI MHBAIUAMU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU310POBbS
UMEIOTCA M3JaHMsI B DJIEKTPOHHOM BHUJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX

«JIanby, «lOpaitty, «YauBepcuterckas 6uommoreka ONLINEY.

5.3. Illepuoanyeckue U3IaHMUS:

1. KBaHTOBas 25IeKTpOHMKA

2. XKypHan TexHU4ecKor (QU3HUKH.

3. Uzsectus BY3o0B. Cepusi: ®usuka.
4. Ycnexu pu3nyecKux HayK.

6. Ilepeuens pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHMKAIMOHHOW ceTH «HWHTep- HeT»,
He00XO0AUMBIX IS OCBOCHMS TUCHUIIIHHBI (MOXYJIA)

1. http://eqworld.ipmnet.ru/ru/library/physics/optics.htm

2. DnextponHas 6ubnauoreka. http://e-library.ru

3. DnexkTpoHHO-OMOIMoTeuHas cucreMa http://e.lanbook.com

7. MeToauyeckne yKazaHus JJIs1 00y4alOMUXCs M0 OCBOCHUIO TUCHMIINHBI (MOYJIs1)

@®opMUpOBaHUE Yy CTYICHTOB CIIOCOOHOCTEH M YMEHHs CaMOCTOSTENBHO J00BIBAaTh 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB, CHUCTEMAaTH3UPOBATh IONy4YeHHYI0 HH(popManuio U 3(pdekTuBHO e¢
UCIOJIb30BaTh MPOMCXOJUT B TEUEHUE BCEro MNepuoja OOydeHHs 4depe3 ydyacThe CTYAEHTOB B
JCKIIMOHHBIX M MPAaKTUYECKUX (CEMHHAPCKHX) 3aHATHSIX, IPUYEM CaMOCTOsTeNIbHAs paboTa CTy-
JICHTOB UTPAET PELIAIOIIYI0 POJIb B X0JI€ BCEro y4eOHOro mpoiiecca.

Jlns TOHUMaHMs JICKIIMOHHOTO MaTepuajia W KadeCTBEHHOTO €ro YCBOCHHUS CTyJCHTaM He-

00X0IMMO BECTH KOHCHEKTHI JIEKIIMHA. B TeueHne JeKIuu CTyJIeHT JelnaeT MOMETKU M0 TeM BO-

mpocam JIEKIIUH, KOTOpble TPEOYIOT YTOUYHEHHH U JOTIOTHEHUH. Bompockl, KoTophie MmperoiaBa-

TEJIb He OTPa3WJI B JIEKLIUH, CTYJICHT JOJDKEH U3ydaTh CAMOCTOSATEIBHO.

[Ipu MoOAroTOBKE K CEMHHAPCKUM 3aHATHAM CJEIyeT HCIOJIb30BaTh OCHOBHYIO JUTEpATypy M3
MIPEJCTABICHHOTO CIIMCKA, a TaKXe PYKOBOJCTBOBATHCS TPUBEACHHBIMU YKAa3aHUSIMH M PEKO-
MeHaauusamu. Jinst Hanbomnee riyOOKOro OCBOCHUS TUCHMIUIMHBI PEKOMEHIYETCs M3ydaTbh JIUTE-
parypy, 0003HauEHHYIO KaK «J{0omoHuTEebHAS) B IPEICTABICHHOM CITHCKE.

Ha cemuHapckux 3aHATUSAX PEKOMEHIYETCS MPUHUMATh AaKTHBHOE YydYacTHE B OOCYXICHUHU

po0JieM, BOHHKAIOIIUX MPH PEIICHUH YYEOHBIX 3a/lad, pa3BUBATh CIIOCOOHOCTh HA OCHOBE IIO-

JTY4YCHHBIX 3HAHWH HaXoAWUTh Hanbomee 3((eKTUBHBIC pelIeHHs MMOCTABICHHBIX MPOOJIEeM 1o Te-

MaTHKE CEMHUHAPCKUX 3aHSATHHA.

CryneHTy peKOMEHIyeTCs CIeayIoMIasi CXeMa IMOATOTOBKU K CEMUHAPCKOMY 3aHITHIO:

- npopabOTKa KOHCIIEKTAa JICKITH;

- YTEHHE PEKOMEHJOBAHHON OCHOBHOW M JOIOJIHUTENBHON JIUTEPATyphl MO HU3y4aeMOMY pa3ieny
JTUCIUTUTAHBL,

- peuleHue AoMallHUX 3aj1ad. [Ipu BBINONHEHWHW YNPAKHEHMS WM 3aJadd HY>KHO CHadaia
MOHATH, YTO TpeOyeTcs B 3a/1a4e, KaKOH TeOpeTHUECKUil MaTrepuan Hy>KHO HUCIOJIb30BaTh, HAME-
TUTb IUIaH PELICHU 3aJauu.

- Ilpy BO3HMKHOBEHHM 3aTPyJAHEHUN cienyeT c(OpMyIMpOBaTh KOHKPETHBIE BOMPOCHI K
MpenoaBaTeto.


http://eqworld.ipmnet.ru/ru/library/physics/optics.htm
http://e-library.ru/
http://e.lanbook.com/

B ocBOeHUM IUCIUTUTMHBI HHBATUAAMH U JIMIAMU C OTPAaHHYEHHBIMH BO3MOKHOCTSIMHU 3JI0OPOBbSI
OonplIOe  3HAUYEHHWE HWMEET UWHAMBUAyalbHas yuyeOHas pabota (KOHCYNbTallMH) —
JIOTIOJTHUTEIHHOE Pa3bsiICHEHUE YIeOHOTO MaTepHaia.

WNupuBuyanbpHbIE KOHCYJIBTAIlMM 10 TPEAMETY SBISIFOTCS  BaXXHBIM  (haKTOPOM,
CHOCOOCTBYIOUIMM HHIUBUAYaATU3alMH OOYYCHHUS M YCTAHOBJIEHUIO BOCIIMTATEILHOIO KOHTAaKTa
MEXIy TMpernojaBaTesieM M OOYYaroIUMCS HHBAJIHIOM WIH JIHIIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSL.

VY cnenHocTh OCBOSHHSI CTYJICHTOM YUeOHOH JUCIUTUIMHBI OTPAXKACTCS B €T0 PEHTHHIE —CyMMe
6a/muioB, KoTopas (opMupyeTcss B TEUCHHE CeMecTpa O pPe3ysibTaTaM BBINOJHEHHS YCTHBIX
OIIPOCOB U aKTUBHOCTH HA CEMUHAPCKUX 3aHATHUSIX.

B ocBoeHUM AUCIUIITMHBI HHBAIMAAMHI U JIMLIAMH C OTPAaHHYEHHBIMH BO3MOXHOCTSMH 3/I0POBbSI
OoJpIlIOe  3HAYEHWE WMEET WHAWBUIAyallbHas ydeOHas paboTa (KOHCYJNbTAllMH) —
JIOTIOJTHUTEIBHOE Pa3bsiCHEHUE YUeOHOTro MaTepuania.

WupuBuyanbpHbIC KOHCYJIBTAIIMM [0 TPEAMETY SBISIFOTCS  BaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM HHIUBUIYaTU3allMH OOYYEHUS U YCTAHOBJICHHIO BOCIIUTATEIHLHOTO KOHTAKTa
MEXIy TpernojgaBaTesieM M OOYyYalomMMCS WHBAIAIAOM WM JIMIOM C OTpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBBSI.

8. IlepeueHb MH(OPMANMOHHBIX TEXHOJIOTHI, HMCHOJb3yeMbIX INPH OCYIIeCTBJIEHUH O00-
Pa30BaTEJIbHOIO MPOLECCa M0 AUCHHUILINHE (MOAYJIIO).

8.1 IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI.

— oOecrnieueHue BBIXOAA B CeTh VIHTEpHET Ka)XJI0ro y4yacTHHKa y4eOHOro Ipolecca B Jito0oe
BpEMs U U3 PA3JIMYHBIX MECT Hpe6I)IBaHI/I$I;

— pa3BUTHE €IUHOr0 WHGPOPMALMOHHOTO MPOCTpPaHCTBAa 00pa30BaTENbHBIX HWHAYCTPUH H
MPUCYTCTBUE B HEM B PA3JIMYHOE BPEMS M HE3aBUCHUMO JAPYT OT JPYyra BCEX YYaCTHHKOB 00pa3o-
BaTEJIBLHOI'O ¥ TBOPYECKOIO MPOIIECcCa;

— co3laHue, pa3BuUTHE U OI(PPEKTUBHOE HCMNONB30BAHUE YNPABISAEMBIX HH(OPMALMOHHBIX
00pa30BaTeNbHBIX PECYpPCOB, B TOM YHCJE JIMYHBIX MOJIb30BATENBCKUX 0a3 M OAaHKOB JIaHHBIX U
3HAHUH ydalmuxcs v rneaaroroB ¢ BO3MOKHOCTBIO ITIOBCEMCECTHOI'O JOCTYyIIa AJId pa6OTI)I C HUMMU.

8.2 IlepeueHb HE00XOAMMOI0 NPOrPAMMHOIO OOecreYeHHusl.

1. OpuruHanbHble TPOTPaMMbI M TPOTPAMMBI-CUMYJIATOPHl JUIS BBIIOJIHEHUS PAaCYETHO-
rpaduuecKux 1 1abopaTopHbIX paboT Ha DBM.

8.3 Ilepeuenb MHGPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:
1. OnekrponHas Oubinuoreynas cuctema eLIBRARY.RU:
http://www.elibrary.ru

2. AHHOTUPOBaHHBIN TeMaTHYecKHi katanor HTepHeT pecypcoB 1o Gpu3mke:
http://www.college.ru/

3. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

4. bonbmias HayyHas Oubnuoreka:

5. @usnueckas  SHUUKIONEIUS:

http://www.femto.com.ua/articles/

9. MarepuanbHo-TeXHHYeCKass  0a3a, HeoOXoauMMasi JAJsi  OCYIIECTBJIEHUS
00pa3oBaTeILHOI0 Npouecca N0 AMCHMILINHE (MOIYJIIO).

No Bz paGor MatepuanbHO-TeXHHYeCKOe 00ecredeHne JUCIUTIITNHBI
(MOZyJIsT) ¥ OCHAILIEHHOCTh
1. | JlekuuonHsle AynuTopusi, OCHallleHHas! IEPEHOCHBIM MPOEKTOPOM U MEJIOBOM
3aHATHUS JTIOCKOM.
2. Cemunapckue AynuTopusi, OCHaIIeHHas! IEPEHOCHBIM IPOEKTOPOM U MEJIOBOM
3aHATHUS JTIOCKOI.
3. ['pynmoBsie Ayautopusi, OCHaIllEHHAas! KOMITBIOTEPHOI TEXHUKOU C TOJIKITIO-



http://www.elibrary.ru/
http://www.college.ru/
http://www.scintific.narod.ru/literature.htm
http://www.femto.com.ua/articles/

(MHIUBUyaTbHBIC)

YyeHHueM K cetu MHTepHeT.

KOHCYJIbTAllU1
Texymuii KOHTPOINIb, | AyIUTOPHS, OCHAIICHHAS TEPEHOCHBIM MIPOSKTOPOM M MEIIOBO#
MIPOMEKYTOUHAS JIOCKOH.

aTTecTanus

CamocTosrenbHas AyauTopusi, OCHallleHHas! KOMIIBIOTEPHON TEXHUKOH C IMOJKITIO-

pabota

yeHueM K cetu HTepHer.
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