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1 HCJII/I " 3aJa91 U3YICHUS NUCHUITJINHBI

1.1 Heab AUCHUNIHHBI
VYyeOnas nucuuiuinHa «KBaHTOBas paguodu3nka» CTAaBUT CBOCH IEIbI0 U3YYCHHE
MIPUHIIAIIOB pa0OTHI MPUOOPOB KBAHTOBOH paaro(U3UKH, HX YCTPOHCTBO, 007IaCTH MPUMCHECHHUS.

1.2 3agayu AMCHUILINHDI
— (hOpMHPOBAHHE CUCTEMATHYCCKUX 3HAHUI IT0 OCHOBHBIM pa3jieiiaM KBAaHTOBOM paaro()U3HKH,
HEOOXOIUMBIX JIJISl BBIMIOJTHEHHSI CAMOCTOSTEIbHBIX HAYYHBIX UCCIICIOBAHUHN U TAOOPATOPHOTO
IIPAKTUKyMa B paMKax y4eOHOro Kypca;
— 03HAKOMJICHHE C OCHOBHBIMHU YCTPOWCTBAMHU KBAHTOBOW PaMO(U3UKHU U MIPOUCXOISIINMHE B
HUX (PU3UYECKHMH ITPOLIECCAMH, H3YUCHHE TEOPETHICCKUX U IKCIICPUMEHTAIBHBIX OCHOB KBaH-
TOBOH paO(pU3UKH.

1.3 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/IbHOI MPOrpaMMbl
Juctumummaa «KBanToBast paanodr3ukay BXOJUT B 0a30BYIO YaCTh MPOGECCHOHATHHOTO UK
noarotroBku Juis Harpasinenus 03.03.03 «Panunodusuka». M3ydenue e¢ 6a3upyercs Ha CleIyro-
IMX TUCHHUIUIMHAX: «Bpicimas marematukay, «O0mmas ¢pusnkay, «Pagnosnekrponukay, «KBaH-
TOBask MEXaHUKa.

1.4 TlepeyeHpb MIIAHUPYEMBIX Pe3yJ1bTATOB 00y4eHHUs M0 JMCHUILIMHE (MOY.110), CO-
OTHECEHHBIX € IVIAHUPYEMBIMH pe3yJIbTaTaMU 0CBOCHHS 00pa30BaTe/IbHOI IPOrpaMMBbl

N3ydenune naHHON y4eOHON AMCLUILIMHBI HANpaBJIeHO HAa (OPMHUPOBaHUE Y 00yyaro-
mmxcs npogeccuonanbHbix komnereHui (I1K):

No WNupekc Copepxanue B pe3ynbrate u3yueHus yueOHON NUCIUTITMHBI
~ | KOMIeT KOMIIETSHIINH 00y4aromrecs T0KHBI
T enumn (unu e€ 4acTy) 3HATh | yMeTb | BJIAIeTh
1 IIK-2 | CnocoOeH K MpOBEJCHUIO HAYYHO-HCCIIEI0BATEIbCKUX M ONBITHO-KOHCTPYKTOPCKHX
pa60T IO U3YUCHHUIO U CO3JaHUT0 HOBBIX 3JICMCHTOB U KOMIIOHCHTOB AJI1 CUCTEM
nepeaayr nHPOpPMaIuK
[IK-2.1 | OcymecTiuser 0a30BbIC IPUH- | PACCUUTHIBATH KJIACCUYECKUMH 1
IpOBEICHHE PaboT 110 IUIIBI  TEOPHUH | TPOCTEHIITNE COBPEMEHHBIMH
00paboTKe 1 aHATIN3Y B3aMMOJIEHCT- KBAHTOBBIE OM- | METOJaMHU pacue-
Hay4HO-TEXHHYECKOM BHS W3JIyYCHUS | THUECKUE yCT- Ta MapameTpoB
vH(pOpMaIUK U C BEILIECTBOM; poiicTBa Ta3epHBIX CPe/l.
pe3yJIbTaToB
HCCIIeIOBAHUI
2 IIK-3 | CrocobeH K SKCIUTyaTal[Mi U TEXHUYECKOMY 00CITYKUBAHUIO CIIOKHBIX
(hyHKITMOHANBHBIX y3JI0B PaIHO3IEKTPOHUKH
[IK-3.1 | cymiecTBisieT OCHOBHBIE THUIIBI | TIOJH30BATHCS METOJIaMH HC-
TECTUPOBAHHE PAbOTHI JIa3epoB U npodeccuo- CJICZIOBAaHUA IIPO-
CJI03KHBIX TIPUHIIUITBI KX HaJILHOH 1IECCOB, TPOXO-
(byHKIHOHANBHBIX Y3MOB | 1aGo1yy TEPMHHOJIOTHEH | IAIIUX B KBAHTO-
PaINOdIIEKTPOHHON BBIX CHCTCMAX,
anmnaparypsl
MOMEILEHHBIX B
pe3oHaTop

2. CTpyKTYypa M coJep:KkaHue TUCHUTTUHBI
2.1 Pacnipeaesnenue TPyA0€MKOCTH TUCHMIIJIMHBI 10 BUAAM padoT

OO61mmast TpyA0EMKOCTh JUCIUTUINHBI cocTaBisieT 3 3ad.eq. (108 gacoB), ux pacnpeneneHue
10 BU[aM paloOT MPECTaBICHO B TaOJIHIIE.




By yuebHoi# paboThr Beero | 8-ii cemectp
4acoB (dachrn)
KonrakthHas pabora, B TOM uncJie: 50,3 50,3
AyauTopHble 3aHsATHS (BCEro):
3aHATHUSA JIEKIIUOHHOTO THUIIA 22 22
JlaGopaTopHble 3aHsATHSA - -
3aHsATHSI CEMUHAPCKOI0 TUIIA
(ceMuHapbl, NPAKTUYECKUE 3aHATHS) 22 22
HNuas koHTaKkTHas padora:
Kontpoib camoctositenbHoi paboTsl (KCP) 6 6
[Tpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM YHCJIe: 67 67
[TpopaboTka y4eOHOTO (TEOPETHIECKOTr0) MaTepHralia 50 50
Pedepar 7 7
[ToaroToBka K TEKyIIeMy KOHTPOJIIIO 10 10
KoHTpoJb:
[ToaroroBka K 3K3aMeHy 26,7 26,7
yac. 144 144
Ooman B TOM 4YHCJIe KOHTAKTHAas pa-
TPYAOEMKOCTh 0ora 50,3 50,3
3ay. efl. 3 3

2.2 CTpyKTYypa AUCUMILIUHBI:

Pacnipenenenuie Bu1oB yueOHOM pabOThI M UX TPYIOEMKOCTH IO pa3jienaM JUCIUIINHBL.
Paznesnsl AMCHUIUIMHBL, H3y4yaeMble B 8 cemecTpe:

KoauuectBo yacos

Ne AynuropHas CamocrosiTenbHast
pasn HaumeHnoBanwme paznenoB
Bcero pabora pabora
o A1 [ m3 [ Jp
1 2 3 4 5 6 7
®duznyeckue 0OCHOBBI PadOTHI
1.  |kBaHTOBBIX MPUOOPOB. 30 6 6 - 18
2 OTKpBITBIE ONITUYECKUE PE3OHATO- 20 4 4 i 15
PBI ¥ CBETOBBIE ITyUYKH JIa3€POB
Twure! 1a3epoB U pa3HbIE METOIBI
3. |momy4yeHus HHBEPCHOM HaceleHHo-| 25,8 6 6 - 14
CTH
4 BBS)IeHI/Ie B TEOPHIO CTaIlMOHAP- 8 6 5 i 20
HOM TeHepanuu
Hmozo no oucyuniune: 22 22 - 67




2.3 Conep:xkanue pa3/ieioB JUCHUIJINHBI:

2.3.1 3aHAaTudA JEKIUOHHOI0 THIIA

HaumenoBanue dopma Texymiero
Ne Conepxanue paszaena p Yy
pasnena KOHTPOJIA
1 2 3 4

Dduznueckre 0CHOBEI

pabd

OTbI KBAHTOBBIX

npuOOpOB.

[Ipenmer KBaHTOBOH panOPU3UKH.
[Ipumepsl TposIBJICHUSI KBAaHTOBBIX SBJIE-
HU. BO3HHKHOBEHHE KBAHTOBON MEXaHU-
ku. [IpuMepbl UCNONB30BaHUSI YpaBHEHUS
[Ipenunrepa.

[Ipunnun kBanToBOrO yeunenus. Hacencn-
HOCTb M MIHBEPCHAas HACEJICHHOCTb YPOBHEM.
[IpeBpanienue ycunurens B reHepaTop.

OTBETHI HA KOH-
TPOJIBHBIC BOITPOCHI
U 3aJaHUA

OTKpBITHIC ONITHYE-
CKHE PE30HATOPHI U
CBETOBBIC ITYYKH JIa3e-

poB

Buasl ontnueckux pe3oHatopos. [[Byx3ep-
KaJIbHbIE I MHOT'03€PKaJIbHBIE PE30HATOPBHI.
JlyueBoii METO/ B TEOPUU OTKPBITHIX PE30-
HatopoB. Kpurepuii ycTOWYMBOCTH JTy4yel B
pEe30HATOpE M0 MEPBOMY MPUOIUKESHHIO.
Pacuer coOCTBEHHBIX YaCTOT U MOJIEH OT-
KPBITOTO PE30HATOpa METOIOM Mapabou-
yeckoro ypasHenus. Kayctudeckue 110-
BEPXHOCTH B pe30HATOpE. MOJIbI BBICIIUX
MOPSAJIKOB. Y CTOMYMBOCTh PE30HATOpPA. (-
IIJIOCKOCT.

OTBeTHI HA KOH-
TPOJIbHBIE BOITPOCHI
U 3a1aHUs

Tumnsl 1a3epoB U pas-
HBbIE METOBI MOTyYe-
HUs UHBEPCHOM Hace-
JIEHHOCTH

O0630p METOJOB CO3/JaHHUS MHBEPCUU Hace
JICHHOCTH; BO30Y>KJEHHUE CBETOBBIM IOTO-
KOM (OnTHYEeCKas HakKadka); BO30YXKICHHUE
JIEKTPOHHBIM  yJapoM; BO30YXJE€HUE 3a
CUYEeT HEYNPYTruX CTOJKHOBEHHUH aTOMOB;
BO30YXJI€HUE IPH JTUCCOLHALUU MOJEKYI
(Ipu CTOJIKHOBEHUU MOJIEKYJ); WHKEKIUS
HOCHTEJIEH 3aps10B uepe3 N-P Mepexon.
TBepnorensHbie OKT'.

I'azoBsie OKT'.

[TomynpoBoanukossie OKI'.

OKT Ha )uAKuX aKTHUBHBIX BELIECTBAX U
OKT' Ha kpacuTensx.

OTBETHI HA KOH-
TPOJIbHBIE BOPOCHI
U 3aaHNUA

Bge

JICHUE B TCOPHUIO

CTaHHOHapHOﬁ T'CHEC-

pa

5041

EcrecTBeHHOE ymuMpeHHE CHEKTPaIbHOMI
nuHUM atoma. OTHOPOHOE U HEOTHOPO-
HO€ YIIMpPEHUE CIIEKTPaIbHBIX JIMHUHN aH-
camOus aTOMOB.
[IpoxoxaeHue H3JIydeHUs B cpene. 3aKoj
Bbyrepa. Koadounuentsr Ditnmreiina. W
BepcHUs HaceleHHOcTH. Hacelmenue ycune
Hus. Kunernueckue ypaBHEHMs A1 TpeX
YPOBHEBOM cXembl. Pacuer HacChIIEHU]
ycunenus. HaceimieHsslii  koadduumen
YCWJIEHUSI JJI1 OJHOPOJHO W HEOIHOPOIH
YIIMPEHHOH JIMHUM IIEPEXO0a.

OTBeTHI HA KOH-
TPOJIBHBIE BOIIPOCHI
U 3aJaHusg




2.3.2 3aHATHS CEMUHAPCKOI0 THIIA

e HaumenoBanue TeMarnka NpakTUYECKUX 3aHITUI dopma TEKYILETO
h pasnena (cemuHapoB) KOHTPOJIA

1 2 3 4

1. |®usuueckue ocHO- [Pemenne 3amad mo Temam: M3imydenue u|KoHTponbHas pabora
BbI pa0OThI KBaH-  |TIOIJIOIIEHHUE AJIEKTPOMAarHUTHBIX BOJH Be-|IIpoBepka nomariHe-
TOBBIX MPUOOPOB. |mecTBOM. CIIOHTAaHHOE U BBIHYKJICHHOE M3- |TO 3aJlaHuUs

JTy4YECHHE.

2. |OtkpsIThie onTHYe- [Pemenue 3anau o Teme: Pacuer cooctBen- |KoHtponbHas pabota
CKHE€ PE30HATOPbI U [HBIX YACTOT U IMOJIEH OTKPHITOro pe3oHaropa|lIpoepka nomamnine-
CBETOBBIC IIYYKH  |METOJIOM MapabOIMYecKOro ypaBHEHHUS. ro 3aJlaHus
J1a3epoB

3. |Tumsl naszepoB 1 |Pemenue 3amad mo teme: Merossl co3nanus [KontponbHas paboral
pa3HbIe METObI HMHBEPCUH HACEIEHHOCTU [IpoBepka nomariHe-
MOJIyYEHUS UH- ro 3aJaHus
BEpPCHOM HaceJeH-

HOCTH

4. |BBenenue B Teo- |Pemenne 3amad mo temam: MuBepcust Hace-| KontposnbHas padora)
puto crauroHapHoii|ieHHocTu. Haceimenue ycunenus. Kuneru-|IIposepka nomaiine-
reHepan YECKUE YPABHEHHMS I TPEXYpPOBHEBOU ro 3aJaHus

CXEMBI.

2.4 TlepeveHb Y4eOHO-METOAMYECKOT0 00ecTIeYeHUsI IVIsS CAMOCTOATEILHOI PadoThI
o0yyaromuxcs Mo AMCHUILIHHE (MOAYJII0)

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLTAHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
[TpopaboTka MeTtoauyeckue yka3aHus 110 U3y4E€HUIO0 TEOPETUUECKOI0 MaTepuara,
1 |yueGHOro yTBEpKJICHHbIE Kadeapoit paanodu3uKu 1 HAHOTEXHOJIOTUH, IPOTO-
(Teopernueckoro) |kon Ne 7 ot 20.03.2017.
MaTepuaia

Y4ueOHO-MEeTOANYECKHE MaTepHaIbl i CaMOCTOSATEIbHONW pa0OThl OOYyYaIOIMIUXCS W3 YHCIa
WHBAJIHUIOB U JIMI[ C OTPaHUYCHHBIMH BO3MOXHOCTAMHU 310poBbs (OB3) mpemocraBnsitorcs B
dbopMax, afanTUPOBAHHBIX K OIPAaHUYEHHSIM UX 30POBbSI U BOCIPUATHS HH(OPMALIUU:

JIist U1 ¢ HApYIIEHUSIMU 3PEHUS:

— B (opMe BIIEKTPOHHOIO JTOKyMeHTa. st

JIAL] C HapYILIEHUAMU CIIyXa:

— B IIEYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jlyist v ¢ HapyIIeHUsSIMA OTIOPHO-ABUTAaTEIBHOTO anmapara:

— B TevyaTHou opwme,

— B (hopMe NEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA 00Yy-YarOIIuXCsl.

3. Obpa3oBaTejibHbIE TEXHOJIOTHHI

[ns mpoBeneHus MEHBIIEH YacTH JIEKIMOHHBIX 3aHSITHH HCHOJIB3YIOTCS MYJIbTUMEINNHBIE
CpeICTBa BOCIPOU3BEACHHUS AKTUBHOIO COACPKUMOTO, MO3BOJISIIOLIETO CIIYLIATENI0 BOCHPUHHU-
MaTh OCOOEHHOCTH H3y4aeMou MpodeCcChH, 3a4acTy0 UTPAOIIME PEIIAroly0 pojb B MOHHMA-
HUM M BOCHPUATHH, a TaK k€ (OPMHPOBAHUU TNPO(PECCHOHATBHBIX KOMIETECHIMNA. bompras
YacTh JICKIMA W MPAKTHYECKUE 3aHATHS MPOBOIATCS C HMCIOJIB30BAaHUEM JOCKH U CIPABOYHBIX
MaTepHuaoB.



ITo AUCHUIITIMHE TPOBOAATCA ABYXYACOBLIC JICKIUOHHO-IIPAKTHUYCCKUC 3aHATUA. HpI/I 3TOM B
Ka)XJIOM MOJyJI€ MPOBOASATCS MPAKTHYECKHIE 3aHATHS, TOCBAIICHHBIC PEIICHUIO THITOBBIX 337134 I10
pacyeTy OCHOBHBIX XapPaKTCPHUCTUK U MMAPAMCTPOB aHAJIM3UPYCMBIX SJICKTPOMArHUTHBIX I1O- JIEH.

[Tpu mpoBeCHUU TPAKTUYECKUX 3aHITUN UCIONB3YETCSl HHTEPAKTUBHAS (opMa: BHU3yasH- 3allus
CJIOKHBIX IPOCTPAHCTBCHHO-BPCMCHHBIX  3JICKTPOMATIHUTHBIX SIBJIECHUM C HCIOJb30BaHUEM
KOMITHIOTEPHBIX CUMYJISITOPOB B mpoliecce MpakTHYECKUX 3aHATUH TPOBOIAMTCS OOCYKICHUE U
pa3z00p perieHnit NpuKIaJaHbIX 3a/1a4.

Takoli MHHOBAIIMOHHBIM TIOJIX0/1 TIO3BOJIMJI BHEJIPHUTH B MPOIECC MPENOaBaHus YIeOHOU TUCIUTUINHBI
«KBanroBas pannodusnka» HOBbIE CpEACTBA, (POPMBI U aKTHBHBIE NMPOTPECCUBHBIEMETOIbI O0YUYCHHSL.
Hcnonb3yeMbple TEXHOJOTHMH CHOCOOCTBYIOT —pEaM3allid  CTYJACHTAMH CBOETO JIMYHOCTHOTO,
IIO3HABATCIIBHOI'O U  TBOPYECKOI'o IIOTCHIOHAJIa H BBITIOJIHECHUTO y‘-ICGHBIX u yqe6- HO-
UCCIIEIOBATEIIBLCKUX PA0OT TI0 JIMYHBIM TPACKTOPHUSIM.

Jis Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsI MPEIYCMOTPEHA OpraHW3aius KOH-
CYJIbTAIUH C UCIIOJIb30BAHUEM DJICKTPOHHOU TTOYTHI.

4. OuneHoYHbIe CPEACTBA VISl TeKYLero KOHTPOJSA YCIeBAeMOCTH H NPOMEXKYTOYHOI
aTTrecTanuu
TEKyIIMH KOHTPOJIb: MPOBEPKA JOMAIIHUX 33aJaHUN IO CEMMHAPCKUM 3aHATHSAM. OTBETHl Ha

KOHTPOJIbHBIE BOIIPOCHI M Ha JIOMOJHUTENbHBIE BOMPOCHI, KAaCAIOIIUECS COOTBETCTBYIOLIUX pPa3-
JIEJIOB OCHOBHOM JUCIIAILUIHHEI.

IIpomeKyTOUHBIN KOHTPOJIb: 3a4€T
41  doHJ OLIECHOYHBIX CPEACTB JJIA MPOBeIeHUs TeKyIlel aTTecTaluM.
4.1.1 Ilpumepbl KOHTPOJbHBIX BONPOCOB IO pa3/iesaM y4eOHOil MporpaMMbl.

KoHTponbHbIE BOIIPOCHI NTPEIHA3HAUEHBI:

— 711 YCTHOT'O OIIpOCa Ha JIEKIIMOHHBIX 3aHATHUSAX;

— 17151 BHYTPHCEMECTPOBOM aTTeCTaluy;

— B KauyecCTBE JOMOJIHUTEIBHBIX TEOPETUYECKUX BOIPOCOB HA CEMHHApPaX

Pazoen 1. @uzuueckue ocrnogvl padomvl K6AHMOBHLIX RPUHOPOE.

Pa6oter Illpenunrepa, [lnmanka u [Jupaka mo co3laHUIO0 KBAaHTOBOW Teopuu. BeposTtHocTu
MOTJIOUICHUS U BBIHYKIEHHOTO n3nyueHus. Koadpduumentsr DitHireiiHa.

Pazoen 2. Omkpvimble onmuuecKue pe3oHamopsl U C6emoesble NYUKU J1a3epos.

OnTtumanbHas CBS3b Ha BBIXOZAE Jazepa. Pexum

MOIYJNAIUA  JAOOPOTHOCTH  [IMYKOBBIA  pexkuM

TBEPAOTENBHBIX Ja3epoB.MOHOXpPOMATHYHOCTbD.

KorepentHocTh. CrTeneHb MNPOCTPAaHCTBEHHOM U BPEMEHHOM KOTE€PEHTHOCTH.
HanpasneHHOCTb U3ITydeHus ja3epa.

Pazoen 3. Tunwvt nazepoé u pazuvie MemoObl NONYYEHUA UHGEPCHOIU HACETEHHOCHU.
[IpuBenute cpaBHUTENbHbIE XapaKTEPUCTUKHU Ta30BbIX JIA3€pOB HAa HEUTPAIbHBIX aTromax,
MOJIEKYJISIPHBIX U MOHHBIX JIa3€pOB.

TBeprorenvHble Ja3epbl HE pPyOMHE U HEOIUME.

[TonynpoBOIHUKOBBIE U XUMUYECKUE Ja3€PHI.

Pazoen 4. Beeoenue 6 meopurw cmayuonapnou cenepayuu. HeomHopomHoe

ympenue. JlonmnepoBckoe ymupeHue B ra3oBbix Jazepax. Koaddunuent
noryiomeHus. Hakauka akTUBHOM Cpebl.

TpexypoBHeBasi cuUCTEMa B PE30HAHCHOM II0JIE M3JIy4EeHHs. YeThlpexypoBHEBas

CHUCTEMA B PE30HAHCHOM I10JI€ U3TyUYEHUS.

OO0pa3ubl KOHTPOJILHBIX 33124

1. Cuurtas gns pyomnoBoro nazepa Ws2 > Wai, Asi B HCHONB3ys ypaBHEHHsl OajlaHca Hace-
JICHHOCTEW (U1l THArOHAIBHBIX AJIEMEHTOB MATPHUIIBI TUNIOTHOCTU TOACUCTEMBI), TIOKa- )KUTE, YTO
pa3HOCTh HaceleHHOCTeH Ha paboueii nape ypoBHei E2 u E1 ynosierBopsier ypasuenuro: dN/dt =
(N - No s¢ps ) /T1 5pp TP OTCYTCTBHH J1a3epHOU TeHepanuu. Haii- nute Boipaxkenust 11 No spp 1 T1



»pp - Kak 3TH BBIpaKEHHUS 3aBUCAT OT MOLIHOCTH monsd Hakauku ? O6osnauenusi: Wiz -
BEPOSTHOCTb MOMIOIIEHUS (OTOHA HAKAauKu B €JUHMUIY BpeMeHH, W31 - BEpOSATHOCTb
MHAYLUUPOBAHHOIO U3IY4YEHUs IOJ JEMCTBMEM MCTOYHMKA Hakadku, W32 - BEpOSTHOCTH
0e3bI3IyyaTeabHOro nepexoja Mexay YpoBHAMHU 3 U 2, As2u A3z1r - BEPOATHOCTh CIIOHTAHHOI'O
U3ITy4YEHUS.

2. Cunrast omgHO 3epkajio B pesonatope Pabpu-Ilepo "rayxum" ( R1 = 1 ), a apyroe mosmy-
npo3paudbiM (R2 = R ), Haiiaure 3aBHCHMOCTH MOIIHOCTH Jja3epa oT R. CyimectByer J1in
onTUMalbHas BennuuHa R ?

3. AKTHBHas cpeia Ja3epa 3amojHSAET BCE MPOCTPAHCTBO MEXKAY IUIOCKOMapalieIbHBIMU
3epKanaMM pe3oHatopa. Kod(p(dHIMEHT yCHIGHHS cpeibl B OTCYTCTBHH HOJIA 0o = 0,008 cm™
(HeHachIlIeHHOE ycuiieHHe). B paMkax omHOMepHOU 3amaun ( Z - HalpaBJICHHE OCH Jla3epa ) W
CuMTas, YTO MPU HATUYUU B PE30HATOPE BOJIH MHTEHCUBHOCTEH [+ 1 I. koad- dunmeHT ycuenus
U3MEHSeTCS KaK o(z) = ao" [ 1 + (I ++1 )/lo]?, maiitn matencusHo-ctv Bonu | + u | . Ha
3epkanax. luac= 30 Br/cM2- Hachimaromas uHTeHCcUBHOCTh, L = 100 cM - maiMHA J1a3epHOTO
pe3onaropa, R1 = 1 u Rz = 0,49 - koadpunmenTs oTpakeHusI3epKai. Y CIOBUE CaMOBO30YKICHUS
Ja3epa CUuTaTh BBITIOJTHEHHBIM.

4. OueHuTh MHUHHMAJIBHYI0 MOIIHOCTH JIaMIbl-Hakauku ( K.r.g. = 100 %), HeoOXoauMyro Juist
CO3/IaHMS MHBEPCHHU B TBEPAOTENHLHOM Jla3epe ¢ KOHIEHTpaIuei akTMBHEIX dac- T n =10° cm
3, 0o6bemom kpuctamta V = 10 cm®. YacToTa cepeauHbl MONOCH ONTHYE-CKOM HAKAUKU PABHA * =
610 'y, Bpemst sKM3HM 4aCTHI HA BEPXHEM paboueM ypoBHete, = 3107 cexk.

5. Hapucyiite u 00bsicHUTE rpaduk 3aBUCUMOCTH MOLIHOCTH Jla3epa OT BEJIMYMHBI OTpake- HUS
BBIXOJJHOTO 3€pKaJla pe30HaTopa.

6. PaccumraiiTe MUHUMAIFHO HEOOXOIMMYIO MOIITHOCTh MCTOYHMKA HAKAYKU JJISI HEOIUMO- BOTO
nazepa Ha kpucramuie YAG. Ykazanue: Mcnonp3oBate ciemyronuii Habop napa-metrpos 3toro OKI :
BEPOATHOCTH CIIOHTAHHOTO M3JTydeHMs Ha pabodeM mepexone A 3z = 5-10° ¢l mentp momocsr
noryomenus A ~ 800 um. [Inuna BonHb! n3nyyenus 1,06 mxm. IToporosast pa3HOCTh HaceIeHHOCTEN

Nospp = 101® cm3, o6vem paboueit cpemsr V=10 cv®.



4.2 @oHJ OLEHOYHBIX CPEACTB /sl IPOBeAeHUsI IPOMEKYTOUYHON aTTeCTALUM

IlepeueHb BONPOCOB, KOTOPbIe BLIHOCSATCS HA IK3aMeH

[Tpeamer KBaHTOBOM pastnoPpHU3UKH.

[TpuMmepsl IpOsIBIEHUS KBAaHTOBBIX sIBI€HUI. BO3HMKHOBEHNE KBAHTOBOW MEXaHUKHU.
IIpumeps! ucnionb3zoBanus ypasHenus Llpenunrepa.

Pewenne ypasnenus Lllpenunrepa 1uist NOTEHIUAIBHOMN SIMBI.

Pemenue ypaBuenus lllpenunrepa aiast 0AHOMEPHOIO FapMOHUYECKOTI'O OCLIILIATOPA.

Pemenue ypasuenus lllpenunrepa aiast JByMEpHOI0 rapMOHUYECKOI0 OCLMILIATOPA.

CuMMeTpUYHBIE M aHTUCUMMETPUYHbIE BOTHOBBIE (DYHKITHH

BeIposkieHHbIE COCTOSHUS.

Tynuensupiid 23QQexT. BeposTHOCTh TyHHETHMPOBAHUS.

0. TyHHenbHBIN AUOM, TYHHEIBHBIN MPOOOH.

11. HaHo31eKTpOHHBIE MPUOOPHI.

12. Pe3oHaHCHO-TYHHEIBHOM U0

13. CrioHTaHHBIE U BBIHYKJICHHBIE MTEPEXOIBI.

14. VmupeHue crieKTpajabHbIX JMHUNA. MexaHu3Mbl yiupenus JuHul. OAHOpoIHOE U

HEOJHOPOJHOE YIIUPEHHE.

15. IlpuHIUIBEI paboOTHI JIa3epOB

16. JIlunamuka HacelICHHOCTH YHEPreTUYECKUX YPOBHEH, CKOPOCTHBIC YPABHEHHS.

17. M3MeHeHMe pa3HOCTU HACEJIIEHHOCTEH ypOBHEH B IByXypOBHEBOH CUCTEME.

18. VYcunenwue B akTuBHOM cpene. Dddekt HachImeHus

19. BnusHue HaKauky ¥ reHepaluy Ha ypOBEHb HHBEPCHUH.

20. CpaBHHTEIbHBIE XaPAKTEPUCTHKH TPEX-, H YETHIPEXYPOBHEBBIX CHCTEM.

21. OnTHYecKue OTKPBITHIE PE30HATOPHI.

22. Poib pe3oHaTopa ¥ CIOHTAaHHOTO M3JIYYEHUS MPH BOZHUKHOBEHUH T€HEPAIUH.

23. CBoiicTBa Ja3epHBIX MyYKOB: MOHOXPOMAaTUYHOCTb, KOT€PEHTHOCTh, HAIpaBJIE€H- HOCTb,

SIPKOCTb.

24. BeposTHOCTH MOTJIOIIEHUS U BBIHYKJIEHHOTO M3JTyUeHHS.

25. CKOpOCTHBIE ypaBHEHMS YETHIPEXYPOBHEBOTO Ja3epa.

26. T'azoBbie mazepsl. OOmas xapakrepucthka. IIpomeccel co3maHusi UHBEpCUH. ATOMap- HbIE

nazepel. l'enmuit HeoHOBBIM nasep. MonHble sasepsl. MounekynsgpHble nasepel. Jla- 3ep Ha

YTIIEKUCIIOM Ta3e. J[pyrue THITbI ra30BBIX J1a3epOB.

27. TeepnorenbHble 1azepbl. O0Ias XapaKTepUCTUKA U 0COOEHHOCTH. Y CTPOHCTBO.

28. JKuIKoCTHBIC JIa3ephl.

29. IlomynpoBOAHUKOBBIE HWHKEKIMOHHBIE Ja3epbl. OCHOBHBIE OCOOCHHOCTH. Xapakre-

PHUCTUKH, IPUMEHEHHE.

BoOooo~NoghkowdE

9K3aMeH MPOBOAUTCS B YCTHOH (popme, P 3TOM CTYAECHTaM 3aJJaloTcs 3 BOIIpoOca U3 0011ero
MepeyHs BOIPOCOB K 3a4eTy.

Pexomennyercs crnenyromue KpUTEPUN OLIEHKU 3HAHHUM.

OneHka «Hey/10BJ1eTBOPUTEIbHO/2)» BBICTABIISETCSA B TOM CIIydae, €CIIH CTYACHTAEMOHCTPHPYET:
- TIOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTEpHaIa;

- HE3HaHHE OCHOBHBIX 3aKOHOB, MOHITHH U TEPMUHOB yUe€OHON AUCHMILIUHBI, HEBEPHOE
OIIEpUPOBAHNE UMU;

- rpyOble CTUJIMCTUYECKHE U PEYEBBIE OIINOKU.

OneHka «y/10BJIeTBOPUTEIbHO/3)» CTABUTCS CTYACHTaM, KOTOPbIE IIPH OTBETE:

- B OCHOBHOM 3HAIOT Y4€OHO-TIPOrpaMMHBIN MaTepuai B 00bEMe, HEOOXOIMMOM IS TIPeJI-
cTosiier yueonl U paboThI 1Mo podeccu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETax Ha BONPOCH MMEIOT HAPYIICHUS B MOCIEAOBATEIbHOCTH N3JI0KEHHS y4eOHOTO
MaTtepHaia, JeMOHCTPUPYIOT TOBEPXHOCTHbIE 3HAaHUS BOIIPOCA;

- MIMEIOT KpaTKHe OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;



- IpUBOIAT HEueTKue GopMyIUpOBKU (HU3NUECKUX MMOHIATUN U 3aKOHOB;
- HMEIOT CYIIECTBEHHBIE IOTPEIIHOCTU U IpyOble OIMOKH B OTBETE HA BOIIPOCHI.

Onenka «xopomo/4» cTaBUTCS CTyI€HTaM, KOTOPBIE ITPU OTBETE:

- 00Hapy>XMBarOT TBEPAOE 3HAHKWE MPOTrPAMMHOI0 MaTepHaia, KOTOPbII U3JlararT cucremMa-
TU3UPOBAHO, IIOCIIEA0BATEILHO U YBEPEHHO;

- YCBOWIM OCHOBHYIO Y Hau0oJiee 3Ha4UMYIO JONOJHUTEIbHYIO JINTEPATYPY;

- JIOIIyCKAIOT OT/JEJIbHbIE MOIPEIIHOCTH U HE3HAUNTENIbHbIE OLIMOKU IPU OTBETE;

- B OTBETax HE JIONYCKAeT CePbE3HbIX OUIMOOK U JIETKO YCTPaHsIET OTJE/IbHbIE HETOUHOCTH C
HOMOILBIO JONOJIHUTENIBHBIX BOIIPOCOB IIPENO1aBaTels.

OneHka «0TJIMYHO/5) CTaBUTCS CTyAEHTaM, KOTOPbIE IIPU OTBETE:!

- 00Hapy>KMBaIOT BCECTOPOHHEE CUCTEMATHYECKOE U INTy00KOe 3HaHHE IPOrPaMMHOI0 Ma-
Tepuasa (3HaHUE OCHOBHBIX ITOHATHUH, 3aKOHOB U TEPMUHOB YUYEOHON AUCLUUIIIIMHBI, YMEHUE
OINIEpUPOBATH UMH);

- U3J1araroT MaTepuall JIOTHYHO, IOCIIEI0BATENBHO, PA3BEPHYTO U YBEPEHHO;

- W3JaralT MaTepua ¢ J0CTATOUYHO YETKUMHU (OPMYIHMPOBKAMHU, TOATBEPKIAEMBIMU I'Ppa-

bukamu, muppaMu WK IPUMEPAMU;
- BJIQJICIOT HAyYHBIM CTUJIEM PEUH;

- JIeMOHCTPHPYIOT 3HaHHE MaTepuaia JIEKINi, 0a30BbIX YUCOHUKOB U JIOTIOJIHUTEIILHOMN JIN -

TepaTyphl.

OneHouHble CPECTBA Ul MHBAIMUJOB U JIUL C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS
BBIOMPAIOTCS C YUETOM UX MHAWBHUYAIbHBIX CUXO(MU3NUECKUX 0COOEHHOCTEH.

- IIpU HEOOXOJMMOCTH MHBAJIMJIAM M JIMIIaM C OrPaHUYEHHBIMH BO3MOKHOCTSAMH 3710POBBS
MIPEIOCTABIISETCS TONOJHUTEIBHOE BpeMs JJis TOATOTOBKU OTBETA Ha 3a4eTe;

- IIpU NIPOBEACHUU MPOIEeTyphl OLICHUBAHUS PE3yJIbTATOB 00yUeHHs] MHBAJIUIOB U JIUI] C OT-
PAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBBSI NPEAYCMATPUBAETCS HCIOJIb30BaHUE TEXHUYECKHUX
CpEeACTB, HEOOXOTUMBIX UM B CBSA3H C MX MHIUBUAYATbHBIMU OCOOCHHOCTSIMU;

- [pu HEOOXOAMMOCTH JJIsl 00YUaIOUIMXCs ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbSI U
MHBAJIUOB NpOLIeypa OLICHUBAHUS Pe3yJIbTaTOB 00YUYEeHHUs O AUCLUILINHE MOKET TPOBOAUTH-CS
B HECKOJIBKO ITaroB.

[Tponienypa ouieHUBaHUS PE3yIbTaTOB OOYYEHUs MHBAIMJIOB U JIMIl C OIPAaHUYEHHBIMH BO3-
MOKHOCTSIMHM 3JJ0POBBSI IO JUCUUIUIMHE (MOJYJIIO) MpeaycMaTpUBaeT IperocTaBiieHne MHpop-
Maluu B GopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM HUX 3/10pPOBbs U BOCTIPUATHS HHPOPMALIUH:
Jlist u1 ¢ HapyIIeHUSIMU 3PEHUSL:

- B (opMe AIIEKTPOHHOTO JOKyMeHTa. J[iis
JIUI] C HApYLICHUSIMH CITyXa:
— B IIeYaTHOH (opme,
— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA.
Jlig nmun ¢ HapyIIEeHNs MU OTIOPHO-ABUTaTENbHOIO anmapara:
— B Ie4aTHOU (hopwme,
— B (hopMe 3JeKTPOHHOTO JOKYMEHTA.

JlanHblil nepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHI€HTa 00Yy-

YAFOIIHUXCS.

5. IlepeyeHb OCHOBHOH W /ONOJHHUTEJbHON Yy4eOHOM JHTepaTypbl, HeOOXOAUMON 1Jsi
OCBOECHHUS THCHMILINHBI (MOIYJIs1)

5.1 OcHoBHasi auTEpaTypa:

1. Tapacos JI.B. ®usuka nazepa. M3x.2, ucnp. u gon. —M.:, nu3n-so "®@uzmatiut" 2010 r.

2. Aiixnep 1O., Aiixnep I'.-U. Jlazepsl. Ucnonnenue, ynpasienue, npumenenue. M.: — U3n-Bo
"Texnocdepa", 2008 r.

3. Kapnos H.B. Jlekiuu no kBantoBo# snexrponuke. M. Hayka. 1988

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



5.2 JlonosHMTeIbHAS JUTEpaTypa:

5. Hemtpenep B. JIazepnas cnextpockomnus M. Hayka. 1986.

6. CmopaBounuk 1o iazepam noj pea. Ilpoxoposa A.M. M. Hayka. 1978.

7. Tlucapenko B.®. Jlazepsl. Kyol'Y. Dnextponnoe uznanue. 1999.

J1st OCBOCHMSI TUCIMITIIMHBI MHBATMIAMH U JIMLIAMHU C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU 310POBBSI
UMEIOTCS H3/IaHUSl B DJICKTPOHHOM BHUJE B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAax

«JIanby, «¥Opaitty, «YauBepcuteTckas ouommoreka ONLINE.

5.3. Ilepuoanyeckue u31aHus:

1. KBaHTOBas 3JI€KTPOHUKA

2. KypHay TexHU4YeCKON (HUHKH.

3. UzBectust BY30B. Cepusi: ®usuka.
4. Ycnexu (HpU3HUECKUX HAYK.

6. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «HWHTep- HeT»,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUIIJIMHBI (MOAYJIs1)

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

2. DnekTpoHHas oubmmoteka. http://e-library.ru

3. DnekrpoHHo-OMOMMOTEYHAst cucteMa http://e.lanbook.com

7. MeToauuecKkue YKazaHnus 1Jist oﬁyqamumxcﬂ 10 OCBOCHHUIO JUCHHUIIJIMHBI (MO}]yJIﬂ)

DopMHUpPOBAHUE Y CTYJIEHTOB CIIOCOOHOCTEH M YMEHHS CaMOCTOATENbHO JOOBIBATh 3HAHUS U3
pa3IMYHBIX HMCTOYHUKOB, CHUCTEMATH3UPOBATh MONy4YeHHYI0 HHpopMmanuio U 3(hdeKTHBHO e
WCIIOJIH30BaTh IMPOUCXOJUT B TEUEHUE BCETO TEpHOJia OOy4YeHHUs uepe3 ydacTHE CTYJIEHTOB B
JICKIIMOHHBIX U MPAKTUYECKUX (CEMUHAPCKUX) 3aHATHUAX, IPUUEM CaMOCTOsSITeNbHAsi paboTa CTy-
JIEHTOB UTPaeT pelIarollyIo Pojb B X0JI€ BCEr0 yUeOHOro mpolecca.

Jns moHMMaHUs JEKIMOHHOIO Marepuajga M KAaueCTBEHHOIO €ro YCBOEHHUs CTyJEHTaM He-

00X0IMMO BECTH KOHCHEKTHI JIEKIM. B TeueHue JIeKIuu CTyACHT JeaeT TTOMETKH 1O TeM BO-

pocam JIEKIINH, KOTOpbIe TPeOYIOT YTOUYHEHUN U JOomoNHEeHHi. Bompockl, KoTopble mpenoaasa-

TE€Jb HE OTPA3UJI B JIEKLIUHU, CTYACHT JOJDKEH U3ydyaTh CaMOCTOSATENbHO.

[Ipy moAroToBKE K CEMHMHAPCKUM 3aHATHUSIM CJEAYET HCIOJIb30BATh OCHOBHYIO JIMTEPATYPY W3
MIPEICTABJICHHOTO CIHCKA, a TaK)Ke€ PYKOBOJCTBOBATHCS IMPHUBEICHHBIMU yKa3aHUSIMU U PEKO-
MeHAanusMu. J[ns Hanbomnee TIIyOOKOro OCBOSHHS IUCHUIUIMHBI PEKOMEHIYETCS] M3ydaTh JIMTe-
patypy, 0003HaUE€HHYIO KaK «J{onmoJHUTENbHAs» B PECTABICHHOM CIIHCKE.

Ha cemuHapckux 3aHSTHSX PEKOMEHAYETCS MPUHUMATh aKTUBHOE ydYacTHE B OOCYKIECHUU

nmpo0JieM, BOZHUKAIOMINX TP PEIICHUN y4eOHBIX 3aja4, pa3BUBaTh CIIOCOOHOCTH Ha OCHOBE I0-

JTy4YEeHHBIX 3HAHUN HaXOAUTh HanOomee YPPEKTUBHBIC PEIICHUS MMOCTABICHHBIX MPOOJIEM MO Te-

MaTHUKE CEMHUHAPCKUX 3aHATHMH.

CryneHTy peKOMEeHIyeTCsl Cleyronasl cxema MOoArOTOBKH K CEMUHAPCKOMY 3aHSTHIO:

- mpopaboTKa KOHCIIEKTAa JIEKIIH;

- YTEHHE PEKOMEH]JIOBAHHON OCHOBHOM W JIONOJHUTEIBHOW JIUTEPATyphl MO U3Yy4aeMOMY pa3aeily
JUCLUIUIUHBI;

- pelleHue IOMAIIHMX 3ajad. IIpu BBINOJIHEHMM YHPaXXHEHUS WIM 33Jaud HYXKHO CHauaia
MOHATH, YTO TpeOyeTcs B 3ajaue, KaKOM TEOPeTHYECKH MaTepuall Hy’KHO UCIIOJIb30BaTh, HaMe-
TUTb IIJIaH PELICHUS 3aauu.

- Ilpy BO3HMKHOBEHMM 3aTpyJHEHUN cienyeT copMyIHMpoBaTh KOHKPETHBIE BOMPOCHl K
MPENo/1aBaTelo.


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

B ocBoeHUHM AUCIUIIMHBI MHBAIMAAMY U JIMIIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBSI
OonplIoe 3HAUEHHWE WMEeT UHAMBHUAyalbHas y4yeOHas paboTa (KOHCYNbTAllMH) —
JIONIOJTHUTEIIbHOE Pa3bsiCHEHNE yueOHOTO MaTepHaa.

WNunuBuyanbHbIe KOHCYJNbTAIlMM 10 TpPEeIMETY SBIAIOTCSA BAXHBIM  (aKTOPOM,
CIIOCOOCTBYIOIIMM MHAMBHUIYaIH3alUN OOYYEHHS M YCTAHOBJICHUIO BOCHHTATEIBHOTO KOHTAKTa
MEXIy TNpenojgaBaTejeM M OOyYalomUMCS WHBAIMIOM WM JIHIOM C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSL.

YcnemHocTh OCBOGHUS CTYJICHTOM y4eOHOH TUCHUIUIMHBI OTPAKaeTCs B €ro PEUTHHIE —CyMMe
OamnoB, KoTopas (OpMHPYETCS B TEUCHHE CEMECTpa IO pe3yiIbTaTaM BBINOJHEHUS YCTHBIX
OIIPOCOB U AKTUBHOCTH HAa CEMUHAPCKUX 3aHATHUSX.

B ocBoeHMM MMCHMIUIMHBI HHBAIWAAMH | JIMIIAMH C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI
OonplIoe  3HAUYEHHWE WMEeT UWHAMBHUAyalbHas y4yeOHas paboTa (KOHCYNbTAllMH) —
JIONIOJTHUTENILHOE Pa3bsiCHEHUE yuyeOHOTO MaTepHaa.

WunuBuyanbHbIe KOHCYJNBTAIIMK 110 TPEAMETY SBISIOTCA BaXHBIM  (haKTOPOM,
CIIOCOOCTBYIOIIMM WHIUBHyaIN3alH OOYyYEHHS W YCTAaHOBJICHHIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy TNpenojaBareleM H OOyYaloUIMMCS WHBAIWAOM WM JIMIOM C OTPaHMYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

8. IlepeueHb HH(OPMANMHOHHBIX TEXHOJOTHH, HCIOJb3yeMbIX NPH OCYIIEeCTBJIEHHH 00-
Pa30BaTeIbHOIO Mpolecca Mo JUCHUILINHE (MOIYJII0).

8.1 Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHIA.

— oOecrnieueHre BBIXOJA B CeTh VIHTEpPHET KaXIOTO y4YaCTHHKA Y4eOHOro Ipolecca B Jio0oe
BpEMA U U3 PA3JIMIHBIX MCCT Hpe6I)IBaHI/I$I;

— pa3BUTHE €IMHOTO WH(OPMAIIMOHHOTO TPOCTPAHCTBA O0Opa30OBaTENbHBIX HWHAYCTPUA U
MPUCYTCTBUE B HEM B Pa3IMIHOE BPEMS M HE3aBHUCUMO JPYT OT JPyra BCEX YYaCTHHUKOB 00pa3o-
BaTEJIBHOTO U TBOPUYECKOTO MPOIIECCa;

— co3llaHue, pa3BuUTHE U O(PPEKTUBHOE UCIOIB30BAaHUE YIPABIAEMBIX HMH(POPMAILIMOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, B TOM YHCIE JHYHBIX IMOJIb30BATEIHCKUX 0a3 M OAHKOB NaHHBIX U
3HAHUU ydalnuxcs v rnmeaaroroB ¢ BO3MOXHOCTBIO ITIOBCEMECTHOI'O JOCTYyIIa AJIid pa6OTBI C HUMMU.

8.2 IlepeyeHb HEOOXOAMMOIO NPOrPAMMHOIO o0ecrnevYeHusl.

1. OpuruHambHBIE TPOTPAMMBI W IPOTPAMMBI-CHMYJISTOPBI JUIS BBITIOJTHEHUS PAacYEeTHO-
rpaduueckux u 1adbopatopHbIx padoT Ha DOBM.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIPABOYHBIX CHCTEM:
1. Onextponnast Oubnuoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. AHHOTHpPOBaHHBIN TeMaTHYECKUii katanor HTepHeT pecypcoB 1o dusuke:
http://www.college.ru/

3. Karanor HAy4YHBIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

4. Bosnbiias Hayynas 6ubnuoreka:

5. dusnueckas  DHIMKIOIEIUS:

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

9. MarepuajbHO-TEXHHUYECKasan  0a3a, HeoOXoaMMasi JJsi  OCYIIECTBJICHUS
00pa30BaTeILHOI0 NPoIecca N0 AMCHUILINHE (MOTYJII0).

MatepuanbHO-TEXHUYECKOE 00eCTIeYeHNEe JUCIIUTLITHBI
Ne Bun pa6or
(MOJyJIsT) U OCHAIIIEHHOCTD
1. | JlekuuoHHble AynauTtopusi, OCHaILIEHHAas! IEPEHOCHBIM ITPOEKTOPOM M MEJIOBOM
3aHITHS JOCKOH.
2. CemuHapckue AynuTopus, OCHaIlleHHAs! IEPEHOCHBIM IPOEKTOPOM U MEJIOBOM
3aHATUSA JIOCKOM.
3. ['pynnoBkie AyIuTopus, OCHAILIEHHAs! KOMIBIOTEPHON TEXHUKOU C MOJIKIIIO-



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

(MHAMBUAYATBHBIC)

YyeHHueM K cetu MHTepHer.

KOHCYJIbTALUH
Texymuii KOHTPONb, | AyTUTOPHS, OCHAIICHHAS IEPEHOCHBIM ITPOSKTOPOM M MEJIOBOI
IIPOMEXKYTOYHAs JTIOCKOH.

aTTecTanus

CamocrosTenpHas Aynuropusi, OCHaIlleHHast KOMITBIOTEPHON TEXHUKON C MOIKIIIO-

pabora

YCHUEM K CE€TH HHTCpHeT.




