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OTBETCTBUU C (hejiepalbHbIM TOCYAapCTBEHHBIM 00pa30oBaTeNbHBIM CTaHIApTOM
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1 e 1 3aauM U3yUeHH s JUCIUTLTHHBI

1.1 Ilesb AU CHUII/IMHBI
YuebHast gucuuiuiiHa «KBaHTOBasi paguopU3MKa» CTaBUT CBOEM Le/bI0 U3ydeHHe
TIPUHLUIIOB PaboThl MPOOPOB KBAaHTOBOM pafiuo(H3HKH, UX yCTPOMCTBO, 006/1aCTH ITPUMEHeHUs!.

1.2 3agauun AUCIMNI/IMHBI
— (hopmMupOBaHMe CUCTeMaTUUeCKHX 3HAHWM 110 OCHOBHBIM pa3/lesiaM KBaHTOBOW paZiMo(PU3NKH,
HeOOXOIUMBIX [I/isi BBITIOJIHEHHWSI CAMOCTOSITE/TbHBIX HAYUYHBIX HWCC/IeJOBAaHUN U 71ab0paTOPHOTO
MIPaKTUKyMa B paMKax yueOHOTO Kypca;
— 03HAKOMJIeHHe C OCHOBHBIMHU yCTPOMCTBaMH KBAaHTOBOM paZiio(U3uKy U MPOMCXOASIIMMU B
HUX (H3UYeCKMMH TpoLieccamMmu, U3ydyeHre TeOpeTUUYeCKrX U SKCIiepuMeHTalbHbIX OCHOB KBaH-
TOBOH paZiioU3UKU.

1.3 MecTo AMCIUIUIHHBI B CTPYKType 00pa3oBaTe/IbHOI NPOrpaMMbl
Huctynza «KBaHTOBast pagrodu3rka» BXOAUT B 6a30BYO UacTh MPOGeCCHOHATBHOTO LKA
noarotroBku Ayist HaripaieHust 03.03.03 «Paguodusrika». M3yueHue eé 6a3upyeTcst Ha C/iefyro-
IUX JUCIUIUTMHAX: «Bpicias MaTematuka», «O01ras dhu3vka», «Pasno31eKTpoHUKa», « KBaH-
TOBAst MeXaHUKa».

1.4 TlepeueHb NMJIAHUPYEMbIX pPe3y/IbTATOB 00yueHHUsI N0 JUCHHILIUHE (MOJYJII0), CO-
OTHeCEeHHBIX C IVIAHUPYEeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHOW IIPOrPaMMBbI

W3yuenue gaHHOW yueOHOM AMCLUIUIMHBI HarpaB/ieHO Ha (OpMHpOBaHUEe Yy 00ydaro-
muxcs npoeccroHanbHbIX KomreteHuui (I1K):

No Nupekc Copgeprxanue B pe3ysibTaTe U3yueHus: yueOHON AUCLIUTITAHBI
. | KOMmeT KOMITeTeHLUU 00yuJaroIyecs JO/HKHbI
| eHI[UU (wnu ee yacTh) 3HaTh yMeThb BJ1a/IeTh
1 OIIK-1 |crocobHOCTh K OB/la- | 6a3oBble TPUH- | paCCUMTHIBATh KJIAaCCUUeCKUMHU 1
JeHHt0 0a30BBIMM 3HA- | UMbl  TEOPUH | TIPOCTEHIIIe COBpEMEeHHBIMU
HUSIMU B 00/1aCTH Ma- | B3aUMOJEeMNCT- KBaHTOBBIE OT- | MeTOAAaMHU pacue-
TeMaTUKH U ecTeCT- BUS U3/yueHUs | THUeCKHe yCT- Ta apaMeTpoB
BEHHBIX HayK, UX UC- C BellleCTBOM; policTBa Jla3epHBIX Cpe/l.
T10J1b30BaHUIO B IPO-
(heccroHaIbHOM fiesi-
TeTbHOCTH.
2 IMK-1 | criocobHOCTB TIOHU- OCHOBHbIE THUIIbI | O/Ib30BaThCS MeTOoJjlaMH UC-
MaThb MIPUHILIUITBI Pabo- | J1a3epoB U ripodeccro- CJieJOBaHUSI TPO-
Thl U METO/IbI 3KCILTya- | MPUHLIMIIBI KX HabHOU 1|eCCOB, TIPOXO0-
Tal[iy COBpeMeHHOU paboThI TePMUHOJIOTHEN | [AIUX B KBAHTO-
Pa/ii03/1eKTPOHHOM U BbIX CHCTeMaX,
OTITUYEeCKOM arirapary- TOMeIlleHHBIX B
pbI 1 060pyT0BaHUS pe3oHaTop

2. CTpyKTypa M cojiep)xaHue JUCIHHUIINHBI
2.1 PacnipeiesieHHe TPY/J0éMKOCTH AUCLUIUIMHBI 10 BUAAM padoT
OO0111ast TPYI0EMKOCTh AUCLUTIIMHBI cocTaB/sieT 3 3au.e/. (108 uacoB), ux pacrpezesieHue
110 BU/laM paboT Mpe/iCTaBIeHO B TaOHIIe.

Bupg yueGHOM paboThI Bcero | 8-ii cemectp
YyacoB (uacer)
KoHTakTHasi pafoTa, B TOM 4nciIe:
AypauTopHBIe 3aHATHS (BCero): 44 44
3aHATHS JIEKLIMOHHOT' O TUIa 22 22




JlabopaTopHble 3aHATHS - -
3aHSATHS] CEMUHAPCKOTO THIA 2 oy
(cemMuHapbl, MPAKTUUYECKHE 3aHSATHS)
MHasa KOHTaKTHas padora:
KonTtposs camocrositenibHOM pabothl (KCP) 4 4
ITpomexxyTouHas arrectairusi (MKP) 0,3 0,3
CamocrosTesibHasA paboTa, B TOM YHC/IE:
ITpopaboTka yue6HOro (TEOpeTHUECKOTr0) MaTeprara 59,7 59,7
KoHTpoJIb:
[ToAroTOBKa K 9K3aMeHy - -
Oo6man yac. 108 108
TPYAOEMKOCTh B TOM 4K (/Ie KOHTAKTHas pa- 483 483
oota g g
3a4. ef. 3 3

2.2 CTpyKTypa AUCLUII/IMHBI:

PacnipesiesieHre BUIOB yueOHOM pab0OThl U UX TPYJOEMKOCTH TI0 pa3/enaM AUCIUTIAHBL.
Pa3ziensl AuCLUNIMHEBL, U3yYyaeMble B 8 cemecTpe:

paboThI KBAHTOBBIX
IprbOopOB.

[Ipumepsl

IMMpOABJ/IEHUA KBAHTOBBIX sBJI€e-

HUll. BO3HUKHOBeHHe KBAaHTOBOM MeXaHU-
Ku. [IpuMepnl WCIO/Ib30BaHUS ypaBHEHUS
[IpeauHrepa.

[TpuHLMIT KBaHTOBOTO ycusieHusi. HaceneH-

KosmuectBo yacos
No
AynutopHas CamocTosiTesibHast
pas[ HavmeHnoBaHue pa3zenoB
era Bcero pabora pabora
JI 113 JIP
1 2 3 4 5 6 7
du3nuecKrue 0CHOBbI PaOOTEI
1. |KBaHTOBBIX MPUOOPOB. 30 6 6 - 18
9 OTKpBbITbIe ONTHYECKHEe Pe30HATO- 20 4 4 ) 12
PbI U CBETOBBIE MTYYKH JIa3€pOB
Twribl 1a3epoB U pa3Hble MeTO/Ibl
3. |mo/my4yeHMs MHBePCHOW HaceyleHHOo-| 25,8 6 6 - 13,8
CTH
4 BBS,[[EHI/IE B TEOPHIO CTaLlMOHAap- 78 6 6 ) 16
HOM reHepaLuu
HWmozo no ducyunauHe: 22 22 - 59,8
2.3 Cojepxanue pasjie/ioB JUCHUILTUHBI:
2.3.1 3aHATHA JTeKIIUOHHOT0 THUIIA
Ne HaumenoBanue Cogepxarze paszena dopma TeKylLero
pasziena KOHTPOJISA
1 2 3 4
1. ®du3nueckre ocHOBbI |[IpeMeT KBaHTOBOM paguohr3UKHU. OTBeThI Ha KOH-

TPOJIbHBIE BOTIPOCHI
Y 3a/laHUst




HOCTb U MHBEPCHasi HACe/IEHHOCTh YPOBHEH.
I[IpeBpalljeHKe yCUIUTESI B TeHepaTop.

OTKpBITBIE OITTHYE-
CKHUe pe30HaTopbl U
CBETOBBIe IMYUYKH Jia3e-
pos

Buzapl ontrueckux pe3oHaTopoB. IByx3ept

KaJ/IbHble 1 MHOTO3€epKa/lbHble Pe30HaTOPkI.

Jly4yeBoil MeTO/| B TEOPUM OTKPBITBIX Pe30-

HaTopoB. Kputepuii yCTOWUMBOCTH JIyuel B
pe3oHaTope IO TIEpPBOMY IPUOJIMKEHHIO.
PacueT COOCTBEHHBIX YacTOT W T0Jiel OT-
KPBITOTO pe30HaTopa MeTojoM Mapabosu-
yeckoro ypaBHeHus. Kayctuueckue m0-
BEPXHOCTU B pe3oHarope. Mozl BBICIIMX
MOPSIIKOB. Y CTOMYMBOCTb pe30HAaropa. g-
TIIJIOCKOCTB.

OTBeThbI HAa KOH-
TPOJIbHBIE BOTIPOCHI
Y 3a/1aHUs

'TWrbl 1a3epoB U pas-
Hble MeTO/IbI [10/TyYe-
HUsI NTHBEPCHOM Hace-
JIeHHOCTH

O0630p MeTOoZOB CO3[jaHUsT WHBEPCHM Hace
JIEHHOCTH; BO30Y’K/leHHe CBeTOBBIM TOTO-
KoM (OITHYecKasi HakKauka); BO30yxaeHHe
3/IeKTPOHHBIM  yZIapoM; BO30y)KJeHUe 3a
CUeT HeyINnpyrux CTOJKHOBEHUN aTOMOB;
BO30y)K/leHHe TIpU [IWCCOLUAIIM MOJIEKYJT
(Mpy CTONMKHOBEHUM MOJIEKY/); WHXKeKL[Us
HOCUTeJIeN 3aps/I0B uepe3 N-p Mepexos.
TseppotensHble OKI'.

I"azoBbie OKIT'.

[TonynpoBoguukoBbie OKI'.

OKI' Ha >KMIKUX aKTHMBHBIX BeIlleCTBaX W
OKI'" Ha KpacuTessx.

- OTBeTHI HA KOH-
TPOJIbHBIE BOTIPOCHI
Y 3aJjaHust

BBe/ieHre B TeOpHIO
CTallMOHApHOM reHe-
pauuu

EcrecTBeHHOe ylIMpeHUWe CHeKTpaJbHOM
muauK atoma. OJHOpOJHOe W HeoJHOPO/[I+
HOe yIIMpeHWe CIeKTpaibHbIX JIMHUNA aH-
cambyst aTOMOB.
[TpoxoxjeHue H3ay4yeHUs B cpefie. 3aKOH
Byrepa. Koadpdurmentsl OitHiuTeHa. VH-
Bepcusi HacereHHOCTU. HacolmieHue ycue-
Husi. KuHeTuueckue ypaBHeHUS AJisi TpeX-
yPOBHEBOM cCxeMbl. PacueT HaChIIleHUs
ycunenus. HacwbimleHHbId K03 duLieHT
yCuieHusi sl OJHOPOJHO U HeOJHOPOZH(
YILIMPEHHOU JTMHUU TIepexo/ia.

OTBeThHI Ha KOH-
TPOJIbHBIE BOTIPOCHI
Y 3a/IaHUsT

2.3.2 3aHATHA CEMMHAPCKOr'0 TUMA

HaunmMmeHoBaHue
paszesna

TemaTuKa MpaKTUYECKUX 3aHITUM
(cemuHapoB)

®dopma TeKylero
KOHTPOJIA

2

3

4

du3ryecKue 0CHO-
BbI pabOThI KBaH-
TOBBIX ITPUOOPOB.

Pemenne 3azau nmo Ttemam: M3nydeHue u
TIOTJ/IOIleHUe 3/1IeKTPOMarHUTHBIX BOJIH Be-
iectBoM. CIIOHTaHHOE M BBIHYK/|€HHOE W3-
JIy4yeHue.

KoHTposibHast pabora
ITpoBepka pomariHe-
ro 3a/laHus

OTKpBITBIE ONITHYE-
CKHe Pe30HaTOpbI U
CBETOBBIE TTYYKH

Pelrenue 3aziau o teme: Pacuet co6cTBeH-
HBIX YaCTOT U T0JIel OTKPBITOTO pe3oHaTopa
MEeTO/|0M NapaboMyecKoro ypaBHeHHUsl.

KonTtposnbHas pabora
[IpoBepka momaiiHe-
r0 3a/laHusl




71a3epoB
3. |TumbiazepoB 1 |Pemienue 3azayu o Teme: MeTozb! co3anust |KoHTponbHasi paboTa

pa3Hble METOJ[bI  |MHBEPCHUU HaCeTeHHOCTH [TpoBepka oMallHe-
T0JTyYeHus UH- 0 3a/laHus

BepCHOM HaceleH-

HOCTU

4. |BBegmenue B Teo- |Pemrenue 3amau ro temam: ViHBepcus Hace- |KoHTposnbHasi pabora
pUIO CTallMOHapHOM [neHHOCTU. Haceiijenue ycunenus. Kunetu- ([IpoBepka momariiHe-
re”Hepanuu YecKue YypaBHEHMsl [l TPeXypOBHEBOM|IO 3a/laHuUs

CXeMBI.

2.4 TlepeueHb yueOHO-MeTOJUUECKOT0 00ecriedeH s /I/Isi CAaMOCTOATETbHOU PadoThI
00yUaKOIIMXCSA MO JUCHUIUTHHE (MO/IY/TIO)

[TepeueHsb yueOHO-MeTOAMUECKOTO 00eCTIeUeHUsT AUCIATUTUHEI
Ne Bug CPC TI0 BBITIOJTHEHUIO CaMOCTOSITE/TbHOM paboThI
1 2 3
ITpopaboTka MeToauueckue yKa3aHuUs 10 U3yUeHHI0 TeoOpeTUUeCcKoro MaTepurarna,
1 |yuebHoro yTBep>K/leHHble Kadeapoii pafodu3uKu U HAHOTEeXHOJIOT UM, MPOTO-
(Teopetuueckoro)|kon Ne 7 ot 20.03.2017.
MaTepuasa

YuebHO-MeTO[UUeCKHe MaTepyasbl [/isi CAaMOCTOSATeTbHOM paboThl 00yJaroLuXCsi U3 Unc/ia
VWHBA/IMJIOB W JIWI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbsi (OB3) mpepocTaBisioTCs B
(hopmax, ajanTUPOBAaHHBIX K OrPaHUUYEHUSIM X 3[J0POBbsI U BOCIIPUATHSI MHPOPMALUK:

[yt Ty C HApYIIEHUSIMU 3PEHUS:

— B (hopMe 3/IeKTPOHHOTO JOKYMEHTa.

7151 UL C HApYIIEHUSIMU CTyXa:

— B mevaTHo (popme,

— B (popme 3/1IeKTPOHHOTO JOKYMEeHTa.

[yt Tv1] C HApYIIeHUSIMHM OTIOPHO-/IBUTATeIbHOTO arirapara:

— B reyaTHOM ¢opme,

— B (hopMe 3/IeKTPOHHOTO JOKYMEHTa.

[aHHBIA TlepeueHb MOXKET ObITh KOHKDETU3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTa 00y-
YaIOIIUXCSL.

3. O6pa3oBare/bHbIE TEXHOJIOTUH

[ npoBe/ieH!s1 MeHblllel YaCTH JIeKLIMOHHBIX 3aHATHIN UCII0/Ib3YIOTCS My/IbTUMe/JUHbIe
CpeficTBa BOCIIPOU3BE/IeHUs] aKTUBHOI'O COZep>KUMOIO, MO3BOJIAIOLEro C/IyLlaTe/r0 BOCIIPUHU-
MaTh 0COOeHHOCTH M3yuaeMoi Tpodeccry, 3a4acTyIo UTParoIIlie pellaroliyto PoJib B TIOHUMa-
HUU W BOCIIPUATHM, a TakK >ke (pOpMHpOBaHMM TpPOeCcCUOHATbHBIX KOMIeTeHIM. Bosbiuas
4yacTb JIEKLUM W TMpaKTHUUeCKue 3aHSATUS MPOBOJATCA C MCIOIb30BaHUEM [OCKH M CIPaBOYHBIX
MaTepuasoB.

[To pycuunuIviHe NIPOBOJATCA [IBYX4YaCOBble JIGKLIMOHHO-TIpAaKTUYecKue 3aHsaTus. [1py sToM B
KaXX/I0M MO/yJjie [IPOBOJATCS IIpaKTUUeCKUe 3aHATHS, ITOCBSLLeHHbIe PellleHHUI0 TUIIOBBIX 3a/a4
II0 pacyeTy OCHOBHBIX XapaKTepUCTUK U [lapaMeTPOB aHa/IM3UPyeMbIX 3/IeKTPOMarHUTHBIX I10-
nen.

[Tpy npoBesieHMM NpaKTUUeCKUX 3aHATHI UCII0/Ib3yeTCsl MHTepakTUBHas (hopMa: BU3yasu-
3aLMs C/I0)KHBIX POCTPaHCTBEHHO-BPEMEHHBIX 3/IEKTPOMarHUTHBIX SIBJIEHUM C UCII0/Ib30BaHUEM
KOMITBIOTEPHBIX CUMYJIITOPOB B mpoliecce mpakTUUeCKUX 3aHATUNA IPOBOAUTCS 00CYXJeHre U
pa30op pelieHU MPUK/IAJHBIX 3a7iay.

Takoil MHHOBALIMOHHBIN MMOAX0J TO3BOW BHEJPUThH B IPOLieCC MpernojaBaHus yuyeOHOM
JUCLIMIIIMHBI « KBaHTOBasi paziniodr3rKa» HOBbIe CPe/ICTBa, (POPMBI M aKTUBHbIE POrPeCCUBHbIE



MeTo/bl 00yueHus. Mcriob3yeMbie TeXHOOTUN CITIOCOOCTBYIOT peasin3aliiy CTYAEeHTaMH CBOEro
JIMYHOCTHOTO, TI03HABaTe/IbHOT'0 ¥ TBOPUECKOTO TIOTEHIIMAa/Ia U BBITIOJIHEHHUIO YUeOHBIX U yueo-
HO-UCC/IeIoBaTeTbCKUX PAOOT 10 JTMUHBIM TPAEKTOPHUSIM.

[7ist ULy C orpaHUYeHHBIMU BO3MOKHOCTSIMU 3/I0POBbBSI TIPe/lyCMOTPeHa OpraHu3aliysi KOH-
CyJ/IbTALIUM C UCTIO0JIb30BaHUEM 3/IEKTPOHHOM TTOUTHI.

4. OneHouHbIe CPeACTBA /Il TEKYIIero KOHTPO/ISA yCIeBaeMOCTH M IPOMEe)KyTOUHOU
arrecranuu
TeKyLIUM KOHTPO/b: MPOBEpPKa JOMAIlIHUX 3aJaHUil M0 CeMHHapCKuUM 3aHsaTusiM. OTBeThl Ha

KOHTPOJIbHbIE BOMPOCHI ¥ Ha [IOTIOJTHUTE/IbHbIE BOIIPOCHI, KaCarol[1ecsi COOTBETCTBYIOLMX pa3-
J1e7I0B OCHOBHOU [TUCLIUTIIVHBI.

[TpoMe)XyTOUHBIM KOHTPOJIb: 3a4eT
4.1 ®oH/| OLIEHOYHBIX CPE/JCTB /ISl IPOBe/eHUsI TeKYIlel aTTecTaluu.
4.1.1 IIpumepbI KOHTPOJIBHBIX BOMPOCOB M0 pa3/esiaM yue0HOH MporpamMMal.

KoHTpoJ/IbHBIE BOMPOCHI Npe/jHa3HaUYeHbI:

— 11 yCTHOTO OTPOCa Ha JIEKL[MOHHBIX 3aHATHUSX;

— J17151 BHyTPUCEMECTPOBOM aTTeCTalllu;

— B KaueCTBe [JOMOJIHUTE/IbHbIX TeOPeTUUeCKMX BOIIPOCOB Ha CeMUHApax
Pa3zoden 1. du3uueckue 0CHOB8bI pabombl KEAHMOBbIX NPUOGOPOE.
Pab6orsi [lIpeaunrepa, [Tnanka u JJyupaka Mo co3faHui0 KBAHTOBOW TEOPHH.
BeposiTHOCTU MOT/IOIeHNs U BBIHYKleHHOT0 u3nydeHus. KosduiuenTs! DiiHIITeHHA.
Pa3zden 2. OmKpbimble onmuy4ecKue pe3oHamopbl U ceenmoeble Ny4Ku /1a3epos.
OnrTumanbHas CBS3b Ha BbIXO/e jiasepa.
Pe>xuM MOy sILiiy JOOPOTHOCTH
[TMUKOBBIV pe’KUM TBep/I0Te/IbHBIX J1a3epoB.
MOHOXPOMaTHUUYHOCTb.
KorepenTtHocTb. CTeneHb NpOCTPaHCTBEHHOW Y BpEMEHHOM KOT€PeHTHOCTH.
HaripaBieHHOCTb U3/lyueHUs y1a3epa.
Pa3zden 3. Tunbl n1a3epoe u pazHbie Memoobl No/y4YeHUsl UH8epCHOU Hace/l1eHHOCmU.
[TpuBesvTe CpaBHUTEbHBIE XapaKTePUCTHUKU ra30BbIX J1a3epPOB HAa HEUTPa/IbHBIX aTOMaXx,
MOJIEKYJISIPHBIX U UOHHBIX JIa3epOB.
TBepAoTe/bHbIE 1a3epbl He pyOUHe U Heo/iuMe.
[TonyrpoBOJAHUKOBBIE U XUMUUECKUE Jla3ephl.
Pa3zden 4. BeedeHue 6 meopuio cmayuoHApHoU 2eHepayuul.
HeopHopozHoe yuvpeHue. JlomniepoBcKoe yilvpeHue B ra30BbIX ja3epax.
KoadduiyenT norsomenusi. Hakauka akTMBHOM Cpe/ibl.
TpexypoBHeBasi cCTeMa B pe30HaHCHOM I10J1e U3/TyUYeHUsl.
UeTbIpexypoBHeBasi CHCTeMa B Pe30HAHCHOM T10J1e U3/Ty4YeHUsl.

OO0pa3ipl KOHTPOJIBHBIX 3aia4

1. Wcnonb3ys BTopoii 3akoH Hbl0TOHA, 1 BhIpayKeHHe JJisi CUJIbl, 1eHCTBYIOLei Ha aTOM CO
CTOPOHBI Pe30HAaHCHOTO T0JIs, HalZUTe CUTYy Pe30HAHCHOTO /1aB/ieHUsI Ha aTOM B CHJ/Tb-
HOM CBeTOBOM ToJie. CrieniaTh Urc/ieHHbIe OL[eHKU.

2. Haiigute BbIpaykeHHWe /s TI0JIOCHI YCHJIeHHsI KBaHTOBOTO YCUIUTessl Oeryiieil BOJTHBI
anuHoM L. Hacbiijennem npeHeOpeub. Ykasanue: VIcronb30BaTh CTal{MOHAPHOE YpaB-

HeHMe TiepeHoca u3nyueHus B BomHe 4 __ 5. %l | tne z —ock pacmpocTpanenus
dz 1+u’ +1
BosHBI. O003HaueHus:: I — 6e3pa3mMepHasi MHTEHCUBHOCTb, ITOJTyYeHHasi HOpMUPOBaHUEM

Ha HaCHIIAOIIYI0 HHTeHCUBHOCTD [yt pabouero repexofa I y.c; B — KoaddurpeHT Hepe-



_WNowpy - KO3(PhULMeHT HeHaChIIIIeHHOT0

1" nac

ycuienus, U = (0 12 — ®) T, — 6e3pa3MepHast pacCTpOMKa YaCTOTHI OT I[eHTpa CeKTpasib-
HOU JIMHUM.

30HaHCHBIX TOTePb B AKTUBHOW Cpefie; o —

Ncnone3ys ypaBHeHMe niepeHoca U3/1y4yeHus: B CTallMOHAPHOW aKTUBHOM Cpejie KBaHTO-
BOTO ycuuTesisi beryiieid BOJTHBI: a__ g, L, r/le Z —0Ch pPacrpoCTpaHeHus

dz 1+u’ +1
BOJIHbI, HAWIUTe BbIpa)KeHUe /i1 MaKCUMaTbHO BO3MOXXHOW BeTUUMHBI Iy Ha BBIXO/IE.
O603Hauenus: I — 6e3pa3MepHast MHTEHCUBHOCTb, 1T0JyueHHass HOpMHUPOBAHHWEM Ha Ha-
CBIIIIAOLIYI0 MHTeHCUBHOCTB /1Jisi paboyero nepexoia Iy.c; B — KoadduieHT Hepe3o-

_ Voo - K03(h(dULIMEeHT HeHaChIIIeHHOT 0 YCU-

1 Hac

HaHCHBIX T10TePh B aKTUBHOII Cpefie; =

JIeHUA

CuwnTas a5 pyouHoBoro yazepa Wi, > Wiy, A3 U MCIIONB3ys YpaBHeHHUs OasaHca Hace-
JIEHHOCTeM (/11 AUaroHaJbHBbIX 3JIEMEHTOB MAaTpPHL{bl IOTHOCTU MO/[CUCTEMBI), TTOKa-
JKHUTe, UTO PA3HOCTh Hace/leHHOCTel Ha paboueit mape ypoeHeit E; u E; yjoBneTBOpSsieT
ypaBHeHuto: dN/dt = (N - Ng s4¢ ) /T1 54 TP OTCYTCTBUM /1a3epHOM reHepanyu. Haii-
JuTe BeIpAKeHUS I/ N spp ¥ T1 5pp . KakK 3TH BbIp@KeHHS 3aBUCAT OT MOLJHOCTH I10JIst
Hakauku ? O603HaueHusi: W13 - BEPOSITHOCTh IMOTJIONIEeHNsT (DOTOHA HAaKaUKH B €ZMHULLY
BpeMeHU, W3; - BepOSITHOCTh UHAYLIMPOBAHHOTO U3/Ty4YeHUsI TIOJ, [1eiCTBUEM UCTOUHHKA
HaKauku, W3, - BEPOSITHOCTb 0e3bI3/TyuaTe/TbHOTO Tepexo/ia MeXXy YPOBHSIMH 3 U 2, Az
U A31 - BEPOAATHOCTb CIIOHTAHHOT'O U3J/1yYeHHs.

Cunrast ofHO 3epkasio B pe3oHatope ®abpu-Ilepo "rnyxum" (R = 1), a apyroe nomy-
npo3pauHbiM (R; = R ), HaliauTe 3aBUCMMOCTb MOIIHOCTH Js1a3epa oT R. CyiiecTByeT /1
ornTHMMasbHas BeimurHa R ?

AKTHBHas cpejia jia3epa 3aroJiHseT BCe MPOCTPAHCTBO MeXX/y MJIOCKOIapasieTbHbIMU
3epkanamu pe3oHaTopa. KoadduieHT ycunenus cpefibl B OTCYyTCTBUM 107s o, = 0,008
cM ' (HeHachIIeHHOe ycueHre). B pamMKax oJHOMepHOIi 3a/1aut ( z - HarpaB/IeHHe 0CH
Jla3epa ) ¥ CuuTasi, 4YTO IIPU HAa/IMUMK B Pe30HaTOpe BOJIH MHTeHCUBHOCTeH L. 1 [ K03d-
(ULMEeHT yCcuIeHns u3MeHsieTcs Kak  &(z) = ot [ 1 + (I ++1 )/I,]", HaliT¥ HHTeHCUBHO-
ctuBoyH [, u . Ha3epkanax. I,= 30 Br/cm*- HAaCbILLAasi MHTEHCUBHOCTb, L =
100 cM - ayivHa na3epHOTo pe3oHaTopa, Ry = 1 u Ry = 0,49 - ko3 duijeHTbI oTpakeHUs
3epKa/. Y CJIOBHE CaMOBO30Y)K/I€HHS Jla3epa CUUTaTh  BITIOJTHEHHBIM.

OrleHUTh MMHUMA/IbHYFO MOIIIHOCTD JIaMITbI-HaKaukH ( K.1.7. = 100 %), HeobXxoaumMyto
[J1s1 CO3[jaHUs1 UHBEPCHHY B TBEP/IOTe/IbHOM Jla3epe C KOHLIeHTpaljell akTUBHBIX vac-
it n =10" cm™, o6vemom kpucrasia vV = 10 cm’. Yacrora cepevHbI M0JI0ChI ONITUYe-
CKOif HaKauky paBHa v = 6-10' T'1y, BpeMst )KM3HM YacTHI] Ha BepXHEM paboueM ypoBHe
ten = 3-107 cexk.

Hapucytiite u 06bsicHUTe TpaUK 3aBUCUMOCTH MOIITHOCTH Jla3epa OT BeJIMUMHBI OTpaske-
HUS BBIXOJHOT'O 3epKajia pe30oHaTopa.

PaccuuTaiiTe MUHUMa/IbHO HEOOXOIUMYHO MOIIIHOCTb UCTOUHUKA HAaKaUKH ZIJ1s1 HEOZAUMO-
BOro Jiazepa Ha Kpuctauie YAG. _Ykazanue: Vcronb3oBath c/ieqyromuid Habop Tapa-
MeTpoB 3Toro OKI : BeposSITHOCTb CTIOHTAaHHOTO U3/TyueHHs Ha paboueM niepexozie A 3 =
5-10% ¢'; wentp mosoce! nornomenust A ~ 800 HM. [IMHA BOIHBI H31yueHust 1,06 MKM.
1'[03por03aﬂ Pa3sHOCTb HacejeHHOCTed Nyygg = 10 CM'3, o0beM paboueii cpeabt V=10
M.



4.2 ®oHJ, OLIeHOYHBIX CPEJCTB /AJiA MPOBe/ieHUsl IPOMe)XXYTOUHOM aTTecTaluu

IlepeueHb BONPOCOB, KOTOPbIe BBIHOCATCA Ha 3a4ueT

1. TlpeamMeT KBaHTOBOW pauo(r3UKHU.
[TprMepsI NposiB/IeHNsI KBAHTOBBIX sIBJIeHUN. BO3HUKHOBeHNe KBAaHTOBOM MeXaHHKH.
[Tpumeps ncronb3oBanys ypaBHeHus Lllpeaunrepa.
Pemenue ypaBHenus LllpeauHrepa J/1s MOTeHLMATBHOM SIMBI.
Perenve ypaBHenus LllpeauHrepa Aj1s1 0HOMEPHOr0 rapMOHUYECKOT0 OCLIUJIISATOPA.
Pemenue ypaBHenus LllpeanHrepa 41 JByMepHOr0 rapMOHUYECKOr0 OCLIUIISITOPA.
CHMMeTpUUHbIe 1 aHTUCUMMeTPUYHbIe BOJTHOBbIE (DYHKI[UU
BrIpoxeHHbIe COCTOSTHUSA.
TyHHenbHbINA 3¢ ¢eKT. BepoATHOCTb TYHHE/IMPOBaHUS.

. TyHHe/TbHBIN JUO/I, TYHHETbHBIN TIPOOOH.

. HaHo3/1eKTpOHHBIe ITPHOOPEI.

. Pe30HaHCHO-TyHHe/IbHOM 10[

. CIOHTaHHbIe U BbIHY)K/IEeHHbIe [1epexo/bl.

. YIIMpeHue CreKTpanbHbIX JUHUM. MexaHu3Mbl ymvpeHusi JuHAWA. OJHOPOAHOE U

HEOIHOPOJHOE YILIVpeHNe.

15. ITpuHLMIIBI pabOTHI J1a3epoB

16. [JuHaMyKa HaceJ€HHOCTH SHepreTUUecKrX ypPOBHel, CKOPOCTHbIE YPaBHEHUSI.

17. VI3MeHeHHe pa3HOCTH Hace/eHHOCTel YPOBHeH B [IByXyPOBHEBOU CUCTeEMe.

18. Ycunenuve B akTUBHOM cpefie. DPQeKT HackIIeHuUs

19. BiusiHue HaKauku U reHepalyiy Ha ypOBeHb UHBEPCUM.

20. CpaBHUTe/IbHbIE XapaKTePUCTUKH TPEX-, U UeTbIPEXYPOBHEBBIX CUCTEM.

21. OnTuyecKue OTKPbITbIE pe30HATOPBbI.

22. Ponb pe3oHaTOpa U CIIOHTAaHHOT'O M3/1y4yeHusl IPU BO3HUKHOBEHUH eHepaLiyy.

23. CBolicTBa Jia3epHbIX MYYKOB: MOHOXPOMAaTUYHOCTh, KOT€PEeHTHOCTh, HarpaBJieH-
HOCTb, SIPKOCTb.

24. BeposiTHOCTH TOTJIOLEHUS U BBIHYKJE€HHOT'O U3/TyUeHUsl.

25. CKOpOCTHBIe ypaBHeHUs YeTbIpeXypOBHEBOI0 Jlasepa.

26. T"'a3oBrble ma3zepol. O0O11as xapakTepucTyka. [Iporecchl co3panust ”HBepcuy. AToMap-
Hble jia3epbl. ['ennii HeOHOBBIN /1a3ep. VIoHHBIe 1a3epbl. MonekyisipHble y1a3epsl. Jla-
3ep Ha yIJIeKUC/I0M rase. [Ipyrve TUIbI Fa30BbIX J1a3epoB.

27. TBeppoTenbHbIe j1a3epbl. O01]asi XapaKTePUCTUKA U 0COOEHHOCTH. Y CTPOMCTBO.

28. JKuaKocTHbIe j1a3epsl.

29. ITonyTipOBOIHUKOBBIE MH)KEKLIMOHHBIE 1a3epbl. OCHOBHBIE 0COOEHHOCTH. XapaKTe-
PUCTHUKH, IPUMEHeHUe.

LONU A WN

= =
— O

_ e
A~ WN

3aueT MPOBOJMTCS B yCTHOM (opMe, TIPH 3TOM CTY/IeHTaM 3a/Jal0TCsi 2 BOIpOca U3 00I1iero
TiepeyHst BOIPOCOB K 3aueTy.

PekomeHyeTcs Cie[[ytoliye KpUTEPUH OL[eHKH 3HaHUM.

OlleHKa «HeyA0B/IETBOPHTE/THLHO/HE 3aUTeH0» BLICTAB/ISIETCS B TOM C/Tydae, eC/Id CTYZEHT
JeMOHCTPHUPYeT:

- IOBEPXHOCTHOE 3HaHHE TeOPeTHUeCKOro MaTepHuara;

- He3HaHWe OCHOBHBIX 3aKOHOB, MOHATHM M TEPMUHOB YUYeOHOU AMCIMITIMHBI, HEBEPHOE
OTepUpPOBaHNE UMU;

- TpyOble CTUTMCTUYECKHE U peUeBble OLTHOKH.

OLleHKa «yA0B/IeTBOPUTE/IHbHO/3aUTeH0» CTaBUTCS CTY/JIeHTaM, KOTOpbIe IPU OTBETe:

- B OCHOBHOM 3HaIOT yueOHO-porpaMMHbIN MaTepuan B 00beMe, He0OXO0JUMOM /IS TIpe/I-
cTosiieid yuebbl ¥ paboThI TI0 TIpodeccuy;

- B 11eJIOM YCBOHJTU OCHOBHYIO JIATEPATYPY;

- B OTBETax Ha BOMPOChI UMEIOT HapYIIIEHHUs B TTOC/IeJ0BAaTe/IbHOCTH U3/I0KEHHUS yueOHOro
MaTepHalia, IeMOHCTPUPYIOT TOBEPXHOCTHBIE 3HAHUS BOIIPOCaA;

- UMEIOT KpaTKHe OTBEThI TOJIbKO B paMKax JIEKIIMOHHOTO KypCa;



- IPUBOASAT HeueTKre GOpPMYyIMPOBKU (PH3UUeCKUX TIOHSATHI U 3aKOHOB;
- UMEIOT CYIL[eCTBEeHHbIe TIOrPEeLIHOCTH U Ipy0ble OMMOKY B OTBETe Ha BOTIPOCHI.

O11eHKa «XOpOII0/3auTeH0» CTaBUTCS CTyZeHTaM, KOTOpble TIPU OTBeTe:

- 00Hapy>KMBaIOT TBEpZ0e 3HaHKe TIPOrPAMMHOI0 MaTepHasia, KOTOPbIN M3/1araloT CucTeMa-
THU3MPOBAaHO, M0C/Ie[J0BaTe/IbHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hanbosiee 3HaUMMYHO JIOTIOJIHUTE/TbHYIO JIUTEPATYPY;

- IOy CKAIT OT/ie/IbHBIE TIOTPEITHOCTY ¥ He3HaUMTe IbHbIe OIMOKY TPU OTBETE;

- B OTBeTax He JI0MyCKaeT Cephe3HbIX OIIMOOK U JIETKO YCTPAHSET OT/Ae/IbHbIe HETOUHOCTH C
TIOMOII[BIO ZIOTIOTHUTETbHBIX BOMIPOCOB TIPero/iaBaTerisi.

OlLleHKa «0T/IMYHO/3aUYTeH0» CTaBUTCS CTy/leHTaM, KOTOpbIe TIpYU OTBeTe:

- 0O0Hapy>KMBalOT BCECTOPOHHEe CHCTeMaTHuUecKoe U TTy00Koe 3HaHKe IPOrpaMMHOIo Ma-
Tepuasa (3HaHUWE OCHOBHBIX TIOHSTHM, 3aKOHOB U TEPMHUHOB yueOHOW AMCLUIUIMHBI, YMeHHe
orepypoBaTh UMK);

- U3/1araroT MaTepuas JOTMYHO, N0C/Ie0BaTelbHO, Pa3BePHYTO U YBEPEHHO;

- Y3/1aral0T MaTepuaj C JOCTaTOYHO YeTKMMH (hOpPMYJIMPOBKaMH, MOATBep)KJaeMbIMHU I'pa-
¢ukamu, urudpamMy WM npuMepamy;

- B/JIaJIel0T HayYHbIM CTUJIEM peuy;

- IEMOHCTPUPYIOT 3HaHKE MaTepuara JIeKI[uii, 6a30BbIX YueOHUKOB U JOTIOTHUATETHEHOM /-
TepaTypsl.

OtleHOUHbBIe CPe/ICTBA /ISl UHBAIW/IOB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
BLIOMPAIOTCS C YU€TOM UX WHAUBUYATbHBIX TICUXO()U3NUECKUX 0COOEHHOCTEH.

- TIpY He0OXOIMMOCTH UHBAJTH/IaM U JIULIaM C OTPaHUYeHHBIMU BO3MOKHOCTSIMH 3/10POBbBSI
TIPe/JOCTaBJISIETCS [JOTIOJIHUTE/ILHOE BPeMsI /IJIsl TIOATOTOBKY OTBETA Ha 3aueTe;

- TIpY TIPOBE/IEHUH MPOLIeAYPhI OL|eHUBAHKS Pe3y/IbTaTOB 00yueHus: MHBaIU/[0B U JIUL] C OT-
PaHUYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbSI TTPelyCMaTPHUBAETCS UCIO/Ib30BaHHE TEXHUUYECKUX
Cpe/iCTB, HEOOXOJUMBIX UM B CBSI3U C UX WH/WBU/YaTbHBIMUA 0COOEHHOCTSIMHU;

- TIpU HeOOXOIUMOCTH /1151 00YYarOIUXCSI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/]0POBbSI U
WHBaJ/IMZIOB TIPOLie/[ypa OLleHWBaHUS pe3y/IbTaToB 00yueHUs 10 JUCLIUTITMHE MOYKeT TTPOBOIUTh-
Cs1 B HECKOJTBKO 3TarloB.

[Mporieypa oljeHUBaHUS pe3y/IbTaToOB 00yueHUst MHBAIM/OB U JIUL] C OTPAHUYEeHHBIMHU BO3-
MOYKHOCTSIMH 3/I0POBbSI T10 JTUCIUITMHE (MOZY/TIO) TIpelyCMaTpUBAeT TIpeioCTaB/ieHre HHPOP-
Maluu B hopMax, afjanTHPOBAaHHBIX K OTPAHUYEHUSIM UX 3[J0POBbsI U BOCIIPUATHS MH(POPMALUK:

[yt TyL| C HApYIIEHUSIMH 3PEHUS:

- B (hopMe 37IeKTPOHHOTO JJOKYMEHTa.

[yt UL C HAPYIIEHUSIMU CTyXa:

— B reyaTHOM ¢opme,

— B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa.

7151 vL| C HApYIIeHUsIMHU OTIOPHO-/IBUTAaTeIbHOTO arirapara:

— B mevaTHo (popme,

— B (popMme 3/1IeKTPOHHOTO JOKYMEeHTa.

ITaHHBIA TIepeueHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBMCHMOCTH OT KOHTHHI€HTa 00y-
YaROI[UXCS.

5. IlepeueHb OCHOBHOW M JONOJIHUTEJIbHOW Yy4eOHOI /MTepaTypbl, He0O0X0AHMMOU
AJisl OCBOEHHUA JUCLUIUITUHBI (MOAYJIf)

5.1 OcHoBHas mMTEparypa:
1. Tapacos JI.B. ®usuka nasepa. 113x.2, ucnp. u gomn. —M.:, usg-so "®dusmatur" 2010 r.
2. Atixnep FO., Aiixnep I'.-W. Jlazepsl. ViciosnHeHuWe, yripaB/ieHye, ipuMeHeHre. M.: — U3a-Bo
"TexHocgepa", 2008 r.
3. KapsioB H.B. Jlekiu 1o KBaHTOBOM 3/1eKTpoHMKe. M. Hayka.1988
4. 3sento O. dusuka nasepos. NJI. 1996.



5.2 [lono/siHMTe/IbHAA JIMTepaTypa:
5. emtpenep B. JlazepHas cniektpockonusi M. Hayka. 1986.
6. CripaBOYHUK 110 j1a3epam oz pef. IIpoxoposa A.M. M. Hayka. 1978.
7. Ilucapenko B.®. Jlazepsl. Ky6I'Y. DnektpoHHoe u3zganue. 1999.

[nst ocBOeHUs AUCLIMIUIMHBI MHBA/IWJaMH Y JIML[aMU C OTPaHUYeHHBbIMUA BO3MO>KHOCTSIMU
3[I0POBbSI UMEIOTCSI M3ZaHUsI B 37IEKTPOHHOM BH/le B 37€KTPOHHO-OMOMMOTEUHBIX CHCTEMax
«Jla"b», «OpaiiT», «YHuBepcuretckas 6ubmmoreka ONLINE».

5.3. Ilepuoguueckue n3gaHus:

1. KBaHTOBas 3/IeKTPOHUKA

2. J)KypHan TeXHUYeCKOi (PU3NKH.

3. N3Bectusi BY30B. Cepusi: ®Pusuka.
4. Ycnexu pr3nuecKux Hayk.

6. IlepeueHb pecypcoB HH(OPMAIHOHHO-TeIEKOMMYHHKAI[UOHHON ceTu «VIHTep-
HeT», He00XO0AMMBIX /I/Ifl 0CBOEHHS AU CLUILIMHBI (MOAY/1s1)
1. http://eqworld.ipmnet.ru/ru/library/physics/optics.htm
2. DnekTpoHHas 6ubsmoTeka. http://e-library.ru
3. DnekTpoHHO-Oub/MMoTeUHast crcrema http://e.lanbook.com

7. MeToguuecKue yKa3aHHs /ISl 00yUYaIOIUXCA M0 0CBOEHHIO JUCIUTITMHBI (MOJY/Is)

®dopMHUpPOBaHKe y CTYZEHTOB CIIOCOOHOCTe! U YMEHMsI CAaMOCTOSITE/IbHO 00BIBATH 3HAHUS
W3 Pa3/IMUHbIX NCTOUHUKOB, CUCTEMATU3UPOBATh MMOJyUeHHYI0 HH(OpMaLHio U 3PPeKTHUBHO ee
HCIT0/Ib30BaTh MPOMCXOJUT B TEUeHHWe BCEro Tepuoja OOyueHHs uepe3 ydacThe CTY[eHTOB B
JIEKI[UOHHBIX U MPAKTHUECKUX (CEMUHAPCKUX) 3aHATHUSX, IPUUEM CAMOCTOsITe/IbHasi paboTa CTy-
JIEHTOB UTPaeT PelIaroIIyI0 POJib B X0/Ie BCero yueOHOro mpoijecca.

[I71st TOHMMaHUS! JIEKLIMOHHOTO MaTepHasa ¥ KaueCTBEHHOTO ero YCBOEHHsI CTyleHTaM He-
006X0/JUMO BECTH KOHCITEKThI JIEKI[MI. B TeueHue JIeKI[UM CTYAEHT JieJlaeT IIOMETKH 110 TéM BO-
MpOCaM JIeKLIMH, KOTOPbIe TPeOYIOT yTOUHEeHUH U I0TMOJTHEeH . BOMpockl, KOTOpbIe Mpero/iaBa-
TeJb He OTPAa3uI B JIEKL[UH, CTYAEHT J0/DKEH U3yUyaTh CAMOCTOSITE/TBHO.

[Tpu MOATOTOBKE K CEMUHAPCKUM 3aHSATHUSIM CJIeZlyeT KCII0/Ib30BaTh OCHOBHYIO JIATEPATYPY
13 MPe/ICTaBIeHHOr0 CIKCKa, a TAKKe PYKOBOZCTBOBATLCS IIPHUBEEHHBIMU YKa3aHUSAMU U PEKO-
MeHzalMsAMH. [Iis1 HauboJiee r/1yOOKOro OCBOEHUsI JUCLIUIJIMHBI pEKOMEH/1yeTCsl M3yJaThb JIUTe-
paTypy, 0003HaueHHY0 Kak «/[OIoIHUTe/IbHAs» B IIPE/CTABIEHHOM CITHCKE.

Ha ceMMHaApCKKX 3aHATHSIX PEKOMEH/1yeTCst IPUHUMATh aKTUBHOE y4acTHe B 00CYKIeHUN
npo6JieM, BO3HMKAIOIIHMX ITPU PeIlieH|H yueOHBIX 3a/iay, pa3BUBaTh CTIOCOOHOCTL Ha OCHOBE I10-
JTyY4eHHBIX 3HAHUM HAXOAUTh Hanbosee 3(h(heKTUBHEIE PEIIeHNs TOCTAB/IEHHbIX ITPOBJIeM 1o Te-
MaTHKe CeMHUHAPCKUX 3aHATHH.

CTyieHTy PeKOMEHYeTCsI C/ief[yIolasi CXema MoAr0TOBKYA K CEMUHAPCKOMY 3aHSTHIO:

- TpopabOTKa KOHCIEKTa JIEKIHIA;

- YTeHHWe DEeKOMEH/I0OBaHHOM OCHOBHOW M [JOTIOJTHUTEIbHOW JUTepaTyphbl MO M3ydyaeMOMY
paszeny JUCLUIUIMHBI;

- pelieHre JOMadllIHUX 3da/a4. HpI/I BBITIOJTHEHWH YTIPA>)KHEHHWSA WK 3dd41 HY>KHO CHaddJ/ld
TIOHATBL, UTO Tp86YETCH B 3aa44e, Kakoi TEOPETH‘{ECKI/Iﬁ MaTepHal Hy>KHO MCI10/Ib30BaTh, HaMe-
TUTD IVIaH pelIeHnsd 3aa4uu.

- Ilpy BO3HMKHOBEHWU 3aTpPyJHEHUM cjaefyeT CHOpPMYIUpPOBaTh KOHKDETHble BOMPOCHI K
Tiperno/aBaTe’ito.



B ocBoeHuy AWUCUUIIIMHBI UHBAIWJAMH U JIULIAMUA C OTPaHUYEHHBIMH BO3MOXXHOCTSIMU
30pOBbsi 0O/bIIIOE 3HaUueHWe HMeeT WHAWBWJYyalbHas yueOHasi pabota (KOHCYy/IbTaLUK) —
JIOTIOJTHUTE/TbHOE pa3bsiCHeHWe yueOHOro MaTepHara.

WuauBuayanbHble KOHCYIbTAllUM 10  TIpeMeTy  SIB/SIIOTCS  BaXKHBIM  (PaKTOpOM,
CTIOCOOCTBYIOIUIMM UHAUBUyanU3aiii 00yueHHs U yCTaHOB/IEHHIO BOCITUTATe/TbHOTO KOHTAKTa
MEXy TIperojiaBaTesieM W OO0yYaroIUMCs WHBAIUAOM WIH JIMI[OM C OTpaHUYeHHBIMU
BO3MO>XHOCTSIMU 3/J0POBBbSI.

YCrenHoCTh 0OCBOEHUsI CTYAEHTOM YueOHOW AWCIUIUIMHBI OTPaKAeTCsl B ero peWTHHTre
cymme 0OasioB, KoTopas (OPMHMPYeTCS B TeUeHHe CeMecTpa IO pe3y/bTaTaM BbITIOJTHEHHS
YCTHBIX OMIPOCOB U aKTUBHOCTH Ha CEMHUHAPCKUX 3aHATUSIX.

B ocBoeHuy AWCLMIIMHBI UHBalIWJaMu U JMLIAMA C OrpaHMYEHHBIMM BO3MOXXHOCTSIMHU
3/10pOBbsi 0O/IBIIIOE 3HAaUeHWE HMeeT WHAWBHJYyanbHas yueOHas paboTa (KOHCY/IbTallUuU) —
JIOTIOJTHUTE/TbHOE pa3bsiCHeHHe yueOHOro MaTepHara.

WupauBuayanbHble KOHCYJIbTalUM 10  TpeJMeTy SIBASIOTCS  BaXHbIM  (PAaKTOpPOM,
CIIOCOOCTBYIOIIUM UHAWBUYaTM3allii 00yUeHHUs ¥ yCTaHOB/IEHUIO BOCIIUTATE/IbHOIO KOHTAKTa
MEXIy TIperojaBaTesieM W OOYYarIUMCS WHBAIMAOM WM JIUIIOM C OrpaHUYeHHBbIMHU
BO3MO>XHOCTSIMU 3/J0POBBSI.

8. Ilepeuenb HH(OPMALHOHHBIX TEXHOJ/IOTHH, HCII0/Tb3Ye€MbIX MPH OCYIIECTB/IEHHH 00-
pa3oBaTe/IbHOrO0 Npomecca Mo JUCHHIINHE (MOAYJII0).

8.1 IlepeueHb HH(OPMALIMOHHBIX TEXHO/IOTHH.

— obecrieueHue BbIX0/la B ceThb IHTEPHET Ka)XK/[OT0 yUaCTHHUKA yueOHOTO rpoljecca B oboe
BpeMsI ¥ U3 Pa3/IMUHbIX MeCT MpeObIBaHUs;

— pa3BUTHe eMHOrO0 WH(OPMAIMOHHOTO TPOCTPAaHCTBAa 00Opa30BaTeNbHBIX WHAYCTPUA U
TIPUCYTCTBHE B HEM B Pa3/IMUHOE BpeMsI M He3aBUCHUMO JIPYT OT JIpyra BCeX yUaCTHHUKOB 00pa3o-
BaTe/IbHOT'O Y TBOPYECKOT0 TPOoLIecca;

— co3fiaHue, pa3BuTHe U 3(PdeKTUBHOe UCIO/b30BaHUe YIIpaB/sieMbIX WH(OpPMal[OHHBIX
00pa3oBaTe/IbHBIX PECYPCOB, B TOM UKCJ/Ie JTMUHBIX M0J/Ib30BaTe/ILCKUX 0a3 U OAHKOB JJAHHBIX U
3HAHUM yYaIUXCs U T1e/IaroroB C BO3MOXXHOCTBIO TIOBCEMECTHOTO /IOCTYTIA ZJist Pab0ThI C HUMU.

8.2 [TepeyeHb HEOOXOAUMOr0 MPOrPaMMHOI0 00ecreyeHusl.

1. OpurvHasbHble MPOrpaMMbl U IMPOTPAMMBbI-CUMYJISITOPbI Z1J151 BBITIOJTHEHUS] paCueTHO-
rpaduueckux v jabopatopHbix paboT Ha DBM.

8.3 IlepeueHb HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. DnexkTponHas 6ubmoTeuHas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. AHHOTUPOBAaHHbBIN TeMaTUUeCKWi KaTanor VIHTepHeT pecypcoB Mo (pU3uKe:
http://www.college.ru/

3. Katanor HayuHBIX pecypCoB:

http://www.scintific.narod.ru/literature.htm

4. Bosnblliast Hay4yHast 6ubMoTeKa:

5. ®usnyeckas 3HLUKJIONes:

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

9. MarepuajbHO-TeXHUYecKass 0a3a, HeoOxogumasi /I OCYIeCTBJIEHHS
00pa3oBaTeIbHOr0 MPoIecca Mo AUCHUIUTHHE (MOAYJTIO).

MatepuanbHO-TeXHUUeCKoe obecrieueHre JUCIUTIIMHbI
Ne Bug pabot
(Mozlyns1) ¥ OCHAIIeHHOCTh
1. | JlekunoHHBIE AyauTopusi, OCcHallleHHasi TepeHOCHBIM TTPOEKTOPOM U MeJIoBOM
3aHSTUS JIOCKOM.
2. CemuHapckue AypauTopusi, ocHallleHHasi lepeHOCHBIM ITPOEKTOPOM U MeJIOBOM
3aHSITUS JIOCKOM.
3. ['pynmnoBekie AyauTopus, oCcHallleHHasi KOMIIbIOTePHOW TeXHUKOMW C TTOAKJ/TO-




(uHAMBUAYya/bHBIE) | yeHHWEeM K ceTu VIHTepHeT.

KOHCY/IbTal[uu

TekyIuii KOHTPOJIb, | AyAUTOPHS], OCHAITleHHAs [TePeHOCHBIM IMPOEKTOPOM U MeJIOBOM
MPOMEXXYTOYHAast JIOCKOH.

aTTecTauus

CamocrosiTenbHas AynuTopus, OCHallleHHasi KOMITbIOTePHOU TeXHUKOM C TIOJKITIO-
pabora yeHHeM K ceTu VIHTepHeT.
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