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1 Hesu v 3a1aum U3y4YeHHU s TUCHHITHAHBI

1.1 eas AuCcHUNIMHBI
Vuebnas nucuuiuinHa «KBaHTOBas paguou3nka» CTaBUT CBOEW LENbIO H3Yy4YEHUE
NPUHIUIIOB pabOTH MPUOOPOB KBAHTOBOW PagO(U3UKH, UX YCTPOUCTBO, 00IACTH IPHUMEHEHHUSL.

1.2 3agauy JUCHUILINHEI
— (hopMuUpOBaHUE CHCTEMATHYECKUX 3HAHWUW IO OCHOBHBIM pasziejiaM KBAaHTOBOW paario(Hu3UKH,
HEOOXOUMBIX JUIsl BBIMOJTHEHUS CAMOCTOSTEIBHBIX HAyYHBIX HCCIECNOBAHUN W TaOOPATOPHOTO
MpaKTUKyMa B paMKaxX y4eOHOTo Kypca;
— O3HAKOMJICHHE C OCHOBHBIMH YCTPONCTBAMHU KBAHTOBOW PagnOPU3UKHA U MPOUCXOASIINMHU B
HUX (U3UYECKUMHU TMPOIECCaMH, H3YYCHHE TEOPETUYECKMX W HSKCIEPUMEHTAIBHBIX OCHOB
KBaHTOBOH paano(pU3UKH.

1.3 MecTO0 JUCUMIIIIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NMPOrpaMMbl
Hucuummna «KBanToBas panuodusnkay BXOAUT B 6a30BYI0 4acTh MPO()ECCHOHAIBHOTO UK
noarotoBku s HampabieHus 03.03.03 «Pammodmsuka». N3yuenue e¢ Oasupyercs Ha
CIEIYIOINUX TUCIUILINHAX: «Bpicimas maTemarukay, «O0mas gusuka», «PaanodnekTpoHuKay,
«KBaHTOBast MEXaHUKAY.

1.4 IlepeyeHs IUIAaHMPYEMBIX Pe3yJbTATOB O0y4YeHHsl IO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3y/IbTATAMM 0CBOCHHSI 00pa30BaTeIbHON MPOrpaMMbl

N3yuenne panHOW y4eOHOW AWCIMIUIMHBI HAmpaBiIeHO Ha (OPMHUPOBAHHE Y
oOyyaromuxcs npopeccuonanbubix komnereHiuii (I1K):

Ne Nupekc Conepxanne B pesynbpraTe n3ydeHus yueOHOM IUCHUTIITMHBI
" | KOMIeT KOMITETEHIINT oOyJaromnuecs T0JKHBI
T e (v eé yacTn) 3HATD | yMeTh \ BJIaJIeTh
1 HK-Z CoocobeH K MPOBCACHUTIO HAYYHO-UCCICAOBATCIILCKUX U ONIBITHO-KOHCTPYKTOPCKUX
pa60T 110 U3YYCHHIO U CO3JaHUIO HOBBIX DJIEMCHTOB X KOMIIOHCHTOB JJIsI CUCTEM
nepeaays HHPOpPMau
IIK-2.1 | OcymectBnsier 0a30BbIC MMPUH- | PACCUUTHIBATH KJIaCCUYECKUMU U
HpOBeeHHE paboT Mo LUUIBl  TEOPHUU | MpOCTeHIIne COBPEMEHHBIMU
00paboTKe 1 aHATTU3Y B3aUMO/ICUCT- KBAaHTOBBIE OII- | METOAaMU pacye-
Hay4YHO-TEXHUYECKOH BUSI U3JIy4YEHUsl | TUUECKHE YCT- Ta MapamMeTpoB
uH(popMauH 1 C BEIIECTBOM; poiicTBa Ja3€epHBIX Cpe.
PE3YIBTATOB
UCCIIEA0BAHUM
2 ITK-3 | CnocoOeH K dKCIUTyaTallud ¥ TEXHHYECKOMY OOCITY)KUBaHHUIO CIIOKHBIX
(DYHKLIMOHANBHBIX Y3JI0B PaIuO3ICKTPOHUKH
IIK-3.1 | cymecTBisieT OCHOBHBIEC THIIBI | IOJb30BATHCS METOJaMHU UC-
TECTUPOBAHHE PAOOTHI JIa3€poB U npodeccuo- clIeOBaHUs MPO-
CIIOJKHBIX TIPUHITUTIBI KX HaJIbHOH 1IECCOB, MIPOXO-
‘byHKHHOHaﬂBHHX}BHOB padoThI TEPMUHOJIOTUEN | JAIIUX B KBAHTO-
PAaAUO3JICKTPOHHOU BBIX CHCTEMAX,
arnmnaparypsl
MOMEIICHHBIX B
pe3oHaTop

2. CTpyKTYpa M coiep:KaHNe TUCIUIIIHHBI
2.1 PacnipenesieHue TPYI0€MKOCTH AUCIHUNJIMHBI 110 BUAaM padoT

OO6mmas TpyA0EMKOCTh TUCIUIUIHHBI cocTaBisieT 3 3ad.ef. (108 gacoB), ux pacmnpenencHue
10 BUJaM paboT MpeACTaBICHO B Ta0IHIIE.



Bcero

8- cemecTp

Bun yaeOHO# paboThI 4ACOB (aacs)
KonTrakTHasi pa6oTa, B TOM 4ucJie: 50,3 50,3
AyauTopHble 3aHATHS (BCero): 50 50
3aHATHS JIEKIIMOHHOI'O TUIIA 22 22
JlaGopaTopHbIe 3aHATHS - -
3aHATHSI CEMUHAPCKOI0 TUIIA
(ceMUHApBI, MPAKTHUECKUE 3aHATHUS) 22 22
WNHas koHTaKkTHasA padora:
Kontposb camoctositenbHoi padboTsl (KCP) 6 6
ITpomesxyrounas arrecranus (UKP) 0,3 0,3
CamocrosiTesbHast paboTra, B TOM YHcIe: 67 67
IIpopaboTka yueGHOro (TeOpeTHYecKoro) Mareprana 50 50
Pedepar 7 7
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 10 10
KoHnTpoJb:
[ToaroroBka K 3K3aMeHy 26,7 26,7
yac. 144 144

Oo0wmasn B TOM 4YHCJIe KOHTAKTHasA pa-

TPY/10eMKOCTh ooTa 50,3 50,3

3a4. ell. 4 4

2.2 CTpyKTYypa IMCHUILUIAHBI:

Pacnpenenenue BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jaeaaM JUCIUTUIUHBL
Paznenpl IUCIUTIIIMHBL, U3y4aeMbl€ B 8 CEMECTpeE:

Ne

KonnuecTtBo yacoB

AynutopHas CamocTosATenbHas
pasn HaumenoBanue pazaenos
era Bcero pabota pabota
JI 13 JIP
1 2 3 4 5 6 7
@usnuecKue OCHOBBI PaOOTHI
1.  |KBaHTOBBIX MPHOOPOB. 30 6 6 - 18
7. OTKpBITbIE ONITUYECKHUE PE3OHATO- 20 4 4 ) 15
PBI M CBETOBBIE ITyYKH JIa3€POB
Turbl 1a3epoB U pa3HbIe METOABI
3.  |mosydeHwusi HHBEPCHOW HaceleHHo-| 25,8 6 6 - 14
CTH
4 BBE}I[GHI/IG B TEOPUIO CTAllMOHApP- 8 6 6 i 20
HOW TeHepaluu
Hmozo no oucyuniune: 111 22 22 - 67
Kontponb camocrosiTenbHOM 6
pabotsl (KCP)
[IpoMexxyTouHas arrecTanus 0,3
(MKP)
[ToaroToBka K TeKymeMmy 26,7
KOHTPOJIIO
OO0mas Tpya10eMKOCTh 1O 144
AUCHUILINHE




2.3 Conepxxanue pa3/ieioB IMCUUILIAHBI:

2.3.1 3ausaTHa JeKIMOHHOI0 THIIA

HaumenoBanue
pasnena

Coneprkanue paszaena

dopma TeKyIEero
KOHTPOJIA

2

3

4

Dur3nyecKue OCHOBBI
paboThl KBAHTOBBIX
npuOOpOB.

[Ipenmer KBaHTOBOH pagnOPU3UKH.
[Ipumepsl nposiBIeHNs KBAaHTOBBIX SBJIE-
HUI. BOSHUKHOBEHHE KBAHTOBOM MEXaHU-
ku. [Ipumepbl MCIOIB30BaHUS YPAaBHEHUS
[Ipenunrepa.

[Ipunuun kBanToBOrO ycunenus. Hacencn-
HOCTb U UHBEPCHAs HACEJICHHOCTh YPOBHEM.
[IpeBpanienue ycunurens B reHepaTop.

OTBETHI HA KOH-
TPOJILHBIE BOITPOCHI
U 3a0aHus

OTKpBITBIE ONITHYE-
CKHE pPE30HATOPBI U
CBETOBBIE ITYUKH Jla3e-
poB

Buael ontnueckux pe3onaropos. [IByx3ep-
KaJIbHbIE 1 MHOTO3€pKaJIbHbIE PE30HATOPHI.
JIydeBoii METO/ B TEOPUU OTKPBITHIX PE30-
HatopoB. Kputepuii ycTOMYMBOCTH JTydeil B
pe30HaTope IO NMEPBOMY MPHOTHKEHHIO.
Pacyer coOCTBEHHBIX YacTOT U MOJIEH OT-
KPBITOTO Pe30HATOpa METOIOM Mapabdoiu-
yeckoro ypasHeHus. Kayctuueckue 1o-
BEPXHOCTH B pe3oHaTope. Moibl BBICIINX
MOPSAJKOB. Y CTOMYMBOCTh pe30HATOpA. g-
IIJI0CKOCT.

OTBETHI HA KOH-
TPOJIbHBIEC BOITPOCHI
U 3aJaHus

Tumel J1a3epoB U pas-
HBIE METOBI MOTyYe-
HUs UHBEPCHOU Hace-
JICHHOCTH

O030p METOHOB CO3MaHUS WHBEPCHH HAacCe
JIEHHOCTHU; BO30Y)KJIEHHE CBETOBBIM IMOTO-
KoM (omTuYeckas Hakadka); BO30YXKICHUE
ANIEKTPOHHBIM yIapoM; BO30yXIeHue 3a
CUYET HEYNPYTruX CTOJKHOBEHUH aTOMOB;
BO30YKJEHHE TMPU AUCCOLUAIMN MOJEKYJI
(IpU CTOJIKHOBEHUM MOJIEKYJ); MHXKEKIHUS
HOCHTEJIEH 3apsI0B uepe3 n-p Mepexo/.
Tepnorensubie OKT'.

I"azoBbie OKT'.

ITonynpoBonuukosbsie OKT'.

OKT Ha )XUOKUX aKTUBHBIX BEIIECTBAX U
OKI nHa kpacuresnsx.

OTBETHI HA KOH-
TPOJIbHBIC BOTIPOCHI
U 3a0aHU

BBeneHne B TEOpUIo
CTallMOHAPHOU I'eHe-
panuu

EcrectBeHHOE yIIMpEeHWE CHEKTPaIbHOU
nuHuu aroma. OTHOPOIHOE U HEOAHOPO/I-
HO€ YIIUPEHHUE CIIEKTPAIbHBIX TUHUN aH-
camost aTOMOB.
[IpoxoxxneHne W3Iy4dyeHHs B Cpele. 3aKol
Bbyrepa. Koaddunuentsr Diinmreitna. MH
BepcHsl HacejleHHOcTH. Hackienue ycuie
Hus. Kunernueckue ypaBHEHHS Al TpeX
YPOBHEBOM cXeMmbl. Pacuer HachlleHU]
ycuineHus.  HachlmeHHblid K03 dUIIHEH]
YCUJICHHUS! JJIE OJHOPOAHO UM HEOAHOPOJH
YIIUPEHHOW JIMHUM TIEPEX0/IA.

OTBETHI HA KOH-
TPOJIbHBIE BOITPOCHI
U 3aaHUSA




2.3.2 3aHATHA CEMHHAPCKOIO THIIA

Ne HanmenoBanue TemaTuka NpakTUYECKUX 3aHATUN ®opMa TeKyLero
B paszznena (cemMuHApOB) KOHTPOJIA

1 2 3 4

1. |®wusndeckue ocHo- [Pemenune 3amad mo Temam: M3mydenwe u|KoHTposibHas paboTal
BBl pa0OThI KBaH-  |TIOTJIOIICHHUE JJIEKTPOMATrHUTHBIX BOJH Be-|[IpoBepka momariHe-
TOBBIX MPUOOPOB. |mecTBOM. CIIOHTAaHHOE U BBIHYKJIEHHOE W3- [TO 3a/laHus

Jy4EHHUE.

2. |OtkpsIThIe OonTHYe- |Pemenue 3ana4 o Teme: Pacuet coOctBeH- |KonTponpHas pabota
CKHE PE30HATOPBI U [HBIX YaCTOT U MOJIEH OTKPBITOro pe3oHaropa|llpoBepka nomaniHe-
CBETOBBIC IIYYKH  |METO/0M MapabOoIMYECKOro ypaBHEHHUS. ro 3a/1aHUs
J1a3€poB

3. |Tumsl 1a3epoB U Pemenue 3amau mo reme: Metonbl co3nanus [ KonTponsHas pabota
pa3HbIE METO/IbI MHBEPCUH HACEIEHHOCTU IIpoBepka nomarHe-
MOJIyYEHUS UH- ro 3a/1aHUs
BEPCHOM HaCEJICH-

HOCTH

4. |BBenenue B Teo-  |Pemienue 3amay mo temam: MuBepcus Hace-| KonTposbHas pabora)
puio cTanroHapHoi|JieHHocTH. Haceienne ycunenusa. Kuneru-|IIpoBepka gomaniHe-
reHepanuu YECKUE YpPaBHEHHUsS NJisi TPEXYPOBHEBOM ro 3a/1aHUs

CXEMBI.

2.4 [lepeyeHb y4eOHO-MeTOAMYECKOT0 O0ecnedeHnsl 1JIs CAMOCTOSATEIbHOMH padoThl
00y4aroIUXCH MO JUCHUILIHHE (MOTYJII0)

IlepeuyeHp yueOHO-METOMUECKOTO 00ECTIeYeH ST TUCIIUILIHHEI
Ne Bun CPC TI0 BBITTOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3
[IpopaboTka Metoanyeckue ykazaHus 110 U3YyYSHUIO TEOPETUUECKOTO MaTepuaa,
1 |yueGHOrO yTBEpKICHHBIC Kadeapoi paauopu3nKd U HAHOTEXHOJIOTHUM, TTPOTO-
(Teoperuueckoro)|kox Ne 7 ot 20.03.2017.
MaTepuaia

Y4eOHO-MEeTOIMYEeCKHE MaTepuaibl Il CaMOCTOSTEIbHOM paboThl OOydaromuxcs H3 4YHCIa
WHBAJIHUJIOB W JIMI[ C OTPAaHWYCHHBIMH BO3MOXHOCTAMH 310poBbs (OB3) mpenocraBisioTcst B
dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBBS  BOCIIPUATHS HHPOPMALIUN:

Jnist a1 ¢ HapyIEeHUsIMH 3pEHHUSL:

— B (opMe IEKTPOHHOrO JOKyMeHTa. [lyis

JIMI] C HAPYIICHUSIMH CITyXa:

— B IIEYaTHOH (opme,

— B (OpMe IMEKTPOHHOTO JOKYMEHTA.

Jist a1 ¢ HapyIIeHUsSIMU OTTOPHO-ABUTaTEILHOTO arapara:

— B TevaTtHou dopwme,

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

JlaHHBII MTepevYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA 00Yy-JalOIINXCSL.

3. O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jns mpoBeneHuss MEHBLIEH YAacTH JIEKIUMOHHBIX 3aHATUNA MCHOJIB3YIOTCS MYJIbTHMEIUNHbBIC
CpEICTBA BOCIPOM3BEACHUSA AKTUBHOTO COJEPKUMOTrO, MO3BOJAIONIETO CIYHIATEI0 BOCHPUHU-
MaTh OCOOEHHOCTH M3Yy4aeMO#l MpoQeccHH, 3a4acTyl0 UTPAIOIIUE PEIIAIIIYI0 POJib B TTOHMMA-
HUW W BOCHPHSTHH, a TaK ke (opMupoBaHUU MPOPECCHOHAIBHBIX KOMIIETCHIIMA. boibas
YacTh JICKUIMU U MPAKTUYECKHUE 3aHATHUSI TPOBOJIATCSA C MCIOJIB30BAHUEM JIOCKM U CHPABOYHBIX



MaTepUAJIOB.
[To gucuumivHEe TPOBOAATCA JIBYXYACOBBIE JIEKIMOHHO-TIpAaKTHYeCKHe 3aHsaTudA. [Ipu stomM B
Ka)XJI0M MOJyJIE TPOBOAATCSA MPAKTUUECKHUE 3aHATHUSI, ITIOCBSIIEHHBIE PEIICHUIO TUIIOBBIX 3a1a4 110
pacyeTy OCHOBHBIX XapaKTEPHUCTUK U MapaMeTPOB aHAIU3UPYEMBIX JIEKTPOMArHUTHBIX MO- JICH.

[Ipu mpoBeneHNH MPaKTUYECKUX 3aHATUH UCTOIB3YyeTCsl MHTEPAKTUBHAsA (popMma: BU3YyaIH- 3allus
CJIO)KHBIX TMPOCTPAHCTBEHHO-BPEMEHHBIX 3JEKTPOMATHUTHBIX SIBJICHUM C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX CHUMYJISTOPOB B mporiecce MpakTUYECKUX 3aHSATHI MPOBOIUTCS OOCYXKIECHUE U
paszbop pereHui TpUKIa HBIX 3a7a4.

Takoil MHHOBAIIMOHHBIN TIOIXO]] MTO3BOJIMII BHEAPUTH B TIPOIECC MPETOAaBaHus YIeOHOM TUCITUTUINHBI
«KBanTOBast pagnodusnka» HOBBIE CPEACTBa, (POPMBI U aKTUBHBIE TIPOTPECCUBHBIEMETOIBI O0yUCHHUSI.
Hcnonb3yeMble  TEXHOJNOTHM  CHOCOOCTBYIOT —peall3allid  CTYICHTaMH CBOETO JIMYHOCTHOTO,
MO3HABATEIIBHOTO W TBOPYECKOTO TIOTCHIIMAJIa ¥  BBIOJTHEHUIO Yy4eOHBIX MW y4ebd- Ho-
HCCJIEIOBATEILCKUX PA0OT MO JTUYHBIM TPACKTOPHSIM.

Jnsg oy ¢ OrpaHUYEHHBIMH BO3MOYKHOCTSIMU 3JI0POBbSI IIPEAYCMOTPEHA OpraHU3alus KOH-
CYJIbTAllUM C UCTIOJIb30BAHUEM BJIEKTPOHHOM MOYTHI.

4. OueHOYHBbIE CpeACTBA JAJS TEKYLIero KOHTPOJISI YCIeBAaeMOCTH W IPOMEKYTOUHOI
aTTecTaluu
TEKYIIMH KOHTPOJIb: MPOBEpPKA IOMAIIHUX 3aJaHUN MO CEeMHHAPCKUM 3aHATHsAM. OTBETHl Ha

KOHTPOJIBHBIC BOIIPOCHI U HAa AOIOJHHUTCIBHBLIC BOIPOCHI, KACAOMUCCA COOTBCTCTBYIOIUX pPa3-
JACJI0B OCHOBHOH JUCHUITIIMNHBI.

[TpoMeKyTOUHBIN KOHTPOJIb: 3a4ET
4.1 ®oH/ OLICHOYHBIX CPEACTB VIS POBeAeHNUs TeKyllell aTTecTaluH.
4.1.1 IIpumepbl KOHTPOJIBLHBIX BOIPOCOB 110 pa3jenaM y4eOHOH MporpaMmbl.

KoHTpoJIbHBIE BOIIPOCHI IPEIHA3HAYEHBI:

— I YCTHOTO OIpOCa Ha JEKIIMOHHBIX 3aHATUSAX;

— U1 BHYTPUCEMECTPOBOW aTTECTALIUU;

— B KauyeCTBE JOMOJIHUTEIBHBIX TEOPETUUECKUX BOIPOCOB HA CEMUHApaX

Pazoen 1. @u3zuueckue 0cHOBbL padOMbL KEAHMOBBIX NPUDOPOE.

Pa6oter Illpenunrepa, Ilnanka u [upaka 1o cO3laHUIO KBAaHTOBOW TeOpuH. BeposTHOCTH
MIOTJIONICHHS ¥ BBIHYKACHHOTO n3nydeHus. Koaddunmentsr DiHmTeiHA.

Pa3zoen 2. Omkpoimole onmuueckue pe3oHamopsvl U C6enoevle NYYKu 1a3epoe.

OntrManbeHass CBSI3b Ha BBIXOJAE Jasepa. Pexum

MOIYSIMM  TOOpOTHOCTH  [IMYKOBBIN  pexum

TBEPAOTENIbHBIX JIa3epOB. MOHOXPOMaTUYHOCTb.

KorepentHocts. CreneHb MNPOCTPAHCTBEHHOM U BPEMEHHOM KOTEPEHTHOCTH.
HampaBneHHOCTB U3Ty4eHHUs J1a3epa.

Pazoen 3. Tunwvt nazepoé u pazHvie MemoObl NONYYEHUA UHGEPCHOU HACETEHHOCHU.
[IpuBenuTe CpaBHUTENBHBIE XapaKTEPUCTUKHM Ta30BBIX JIA3€pOB HA HEUTPAIBbHBIX aToMax,
MOJIEKYJIIPHBIX U HOHHBIX JIA3€POB.

TBepmotenbHble Ja3epbl HEe pyOMHE M HEOJUME.

[TonynpoBOAHUKOBBIE U XUMUYECKHE JIa3€PhI.

Pazoen 4. Beeoenue 6 meopuro cmayuonapuou cenepayuu. HeomHopomHoe

ymupenue. [lonmnepoBckoe yiumpeHue B ra3oBbix Jazepax. Koaddumment
noryiomeHus. Hakauka akTUBHOM CpeabL.

TpexypoBHeBasi cHCTEMa B PE30HAHCHOM II0J€ U3JIy4YeHHUs. YeTblpexypoBHEBas

CHUCTEMa B PE30HAHCHOM I10JI€ U3TYyYCHUSI.

O0pa3ubl KOHTPOJIbHBIX 32124

1. Cunras nns pyomHoBoro sazepa Wiz > Wii, A3l UM HCHONB3ysd ypaBHEHHUs OanaHca Hace-
JICHHOCTEH (IUIs1 TMarOHAIBHBIX AJIEMEHTOB MATPHUIIB! INIOTHOCTU TTOACHUCTEMBI), TIOKa- J)KUTE, Y4TO
pa3HOCTh HaceNeHHOCTe! Ha paboueil mape yposHell Ez u E1 ynosnerBopsier ypaBuenuto: dN/dt =



( N - Nos¢po ) /T1 »pp IpH OTCYTCTBUU JIazepHOU reHepariu. Haii- qurte BoipaxkeHus 11t Nospp 1 T1
»pp . Kak OTH BBIpaKEHHUS 3aBUCAT OT MOIIHOCTH ToJisi Hakauku ? O6o3znaueHus: Wiz -
BEPOSTHOCTh TMOTJIOIIEHUS (OTOHA HAKAuKM B EOUHMIY BpeMeHH, W31 - BEpOATHOCTh
WHAYLUUPOBAHHOTO U3IY4YCHHMs II0J JCWCTBHEM MCTOYHHMKA HAaKadykd, W32 - BEpPOSTHOCTH
0e3bI3IIy4aTeIHbHOT0 Mepexo1a MEXIy YpoBHSMHU 3 U 2, AU A3l - BEpOATHOCTh CIIOHTAHHOTO
U3ITy4EHHUS.

2. Cuutas ogHO 3epkano B pe3oHarope Dabpu-Ilepo "rmyxum" ( R; = 1 ), a apyroe momy-
npo3paudbiM (R2 = R ), HaliguTe 3aBucuMocTh MomiHocTH Jjasepa or R. CymecTtByer iam
onTUMaibHas BeauunHa R ?

3. AxTUBHasg cpena Ja3epa 3alojHSeT BCE MPOCTPAHCTBO MEXAY IUIOCKOMapaieIbHbIMU
3epkanamu pe3oHatopa. Ko>pdHIMeHT ycuieHus cpelsl B OTCYTCTBUH Hols oo = 0,008 cm’!
(HeHachIeHHOE ycuieHue). B paMkax omHOMepHOU 3amauu ( z - HaImpaBJICHUE OCH Jia3zepa ) |
CUMTas, YTO NMPH HAJIMYHMU B PE30HATOPE BOJH MHTEHCUBHOCTEH I+ u L. Koad- GuumenT ycunenus
U3MEHSETCS KaK o(z) = oo [ 1 + (I ++1 )/Io]", maittu untencusHo-ct o I + u 1. Ha
3epkanax. = 30 BT/cM’- Hachlmaromas MHTEHCHBHOCTb, L = 100 cM - JIMHA J1a3epHOTrO
pe3onaropa, Ri =1 u Ry = 0,49 - koadurmenTs oTpakeHUsI3epKan. Y CIOBHE CaMOBO30YXICHUS
Ja3epa CYMTaTh BBITTOJIHEHHBIM.

4. OueHUTh MUHUMAIBHYIO MOIIHOCTH Jammbl-Hakadku ( K.1.ga. = 100 %), HeoOXoaumyro uist
CO3/IaHMS] UHBEPCUHU B TBEPAOTEILHOM Jla3epe ¢ KOHLEHTpalueil akTuBHbIX wac- Tur n =10 cm™
3, 06bemoM kpucTamma V = 10 cm. YacToTa cepeuHbl MONOCK ONTHYE-CKOH Hakauky paBHa (=
6-10' I'tx, BpeMst sKM3HM YaCTHI] HA BEPXHEM paboueM ypoBHeter = 3-107 cek.

5. Hapucyiite u o0bsicHuTe rpaduK 3aBUCUMOCTH MOIIHOCTH Jla3epa OT BEIMUYMHBI OTpake- HUS
BBIXOJHOI'O 3€pKaja pe3oHaTopa.

6. PaccuuraiiTe MUHUMaJIbHO HEOOXOAMMYIO MOIIHOCTh MCTOYHMKA HAKAYKU JII HEOAMMO- BOTO
nazepa Ha kpuctamwie Y AG._Ykazanue: Vicnonbs3oBats ciemyrouuii Habop napa-merpos 3toro OKI :
BEPOSITHOCTh CIIOHTAHHOTO H3JIydeHHs Ha paboueMm mepexoze A 3 = 5-10° ¢’'; menTtp momocsr
norsomenus A ~ 800 um. /{nuna Bonusl n3nyyenus 1,06 mxm. Iloporosast pa3HOCTh HacEJICHHOCTEN
Nosgg = 1016 cM, 06bem paboueit cpenst V=10 cm>.



4.2 ®DoHJ OLIEHOYHBIX CPEACTB JIsl MPOBEACHUSA MPOMEKYTOUYHOM aTTecTaluu

ITepeyenb BOpPoCOB, KOTOPBbIE BLIHOCATCS HA IK3aMeEH

[Ipeamer KBaHTOBOM pagnOPUIUKH.

[TprumMepsl POSIBIICHUS! KBAHTOBBIX SIBJICHUI. BO3HUKHOBEHHE KBAHTOBON MEXAHUKHU.
IIpumeps! ucnionszoBanus ypasHenus [llpenunrepa.

Pewmenne ypasuenus Llpenunrepa 11 NOTEHIUAIBLHOMN SIMBI.

Pemenne ypasaenus Ipenunrepa ais 0THOMEPHOr0 rapMOHMYECKOT0 OCHHILISATOPA.

Pemenne ypaBuenus [llpenunrepa nis AByMEPHOI0 FapMOHUYECKOTO OCIUILIATOPA.

CHUMMETpUYHBIE U aHTUCUMMETPUYHBIE BOJTHOBBIE ()YHKIIHH

BBIpOKI€HHBIE COCTOSIHUS.

9. TyHnHenbHbIH 3ppekT. BepoaTHOCTH TYHHETUPOBAHHUS.

10. TyHHeNbHBIA U0, TYHHEJIbHBIH IPOOOIi.

11. HaHonnekTpoHHBIC TPHOOPHI.

12. Pe30HaHCHO-TYHHEIBHOM JUOM

13. CrioHTaHHBIE U BBIHYX/IEHHBIE IEPEXOBI.

14. Ymmpenue crieKTpajabHbIX JIUHUN. MexaHnu3Mbl yIupeHus JuHuu. OqHOPOIHOE U

HEOJTHOPOAHOE YIIMPEHHUE.

15. IlpuHtumne! paboThI Ta3epoB

16. JlnHaMuKa HaCEJICHHOCTH YHEPTETUUECKUX YPOBHEN, CKOPOCTHBIE YPABHEHMSL.

17. M3MmeHeHue pa3HOCTH HACEJIEHHOCTEW YPOBHEU B IByXYPOBHEBOU CHCTEME.

18. Ycuienue B akTUBHOM cpenie. DPPEeKT HACHIIICHUS

19. BiusiHue HaKauyKy ¥ T€HEpalMi HA YPOBEHb HHBEPCHHU.

20. CpaBHUTENBHBIE XapaKTEPUCTUKHU TPEX-, U YETHIPEXYPOBHEBBIX CUCTEM.

21. OnTuyecKkue OTKPBITHIE pE30HATOPHI.

22. Ponb pe3oHaToOpa M CIIOHTAHHOI'O U3JyYEHUs P BOZHUKHOBEHUU T€HEPALUH.

23. CBoiicTBa Jla3epHBIX MMYYKOB: MOHOXPOMATHYHOCTh, KOT€PEHTHOCTh, HAIPaBJEH- HOCTb,

SIPKOCTb.

24. BepOosITHOCTH MOTJIONICHUS U BBIHYXIECHHOTO U3Ty4YCHUSI.

25. CKOpOCTHBIE ypAaBHEHHUS YETHIPEXYPOBHEBOIO JIa3epa.

26. T'azoBble nazepnl. OOmas xapakrepuctuka. [Iporecchl co3naHus WHBEpCUU. ATOMap- HblE

nazepbl. ['enuii HeoHOBbIM na3ep. Monnblie nazepsl. MousekynspHbeie nazepsl. Jla- 3ep Ha

YIJIEKUCIIOM Ta3e. [Ipyrue TUIb ra30BBIX JIA3€POB.

27. TeepnotenbHble Nazepbl. OOIIas XapaKTEPUCTHKA U OCOOCHHOCTH. Y CTPOMCTRBO.

28. JKuakocTHBIE a3ephl.

29. I[TonynmpoBOMHUKOBBIE WHXXEKIMOHHBIE Ja3epbl. OCHOBHBIE OCOOCHHOCTH. XapakTe-

PUCTHKH, IPUMEHEHHE.

i A e

9K3aMEH MPOBOJNUTCS B YCTHOHM (hOpMe, PU ATOM CTYACHTaM 3aal0Tcs 3 BOIIpoca U3 o0Iero
MepEeYHs BOIPOCOB K 3aUETy.

PexoMeHnmyeTcs clienyronme KpUTepun OLEHKHA 3HAHUM.

OLieHKa «HEeYA0BJETBOPUTEIBHO/2) BBICTABIISIETCS B TOM CIIy4ae, €CIIU CTYIEHTIEMOHCTPUPYET:
- TIOBEPXHOCTHOE 3HAHHE TEOPETUUYECKOT0 MaTepuaa;

- HE3HaHWE OCHOBHBIX 3aKOHOB, MOHATHI U TEPMUHOB yUE€OHON AUCIMUILTUHBI, HEBEPHOE
OTIEPUPOBAHUE UMHU,

- rpyOble CTUIIUCTUYECKHE U PEUeBbIe OLUTHOKH.

OrneHka «ya10BJIeTBOPUTEIbHO/3» CTaBUTCS CTYI€HTaM, KOTOPBIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4eOHO-TIPOTPAMMHBIN MaTepHall B 00bEMe, HEOOXOIUMOM IS TIPe/I-
cTosiiiel yueObl U paboThI IO TIpodeccu;

- B LIEJIOM YCBOWJIA OCHOBHYIO JINTEPATYpY;

- B OTBETax Ha BOIPOCHI UMEIOT HAPYILIECHH B [TOCIEI0BATEILHOCTH U3JI0KEHHS y4eOHOTO
MarepHana, JEMOHCTPUPYIOT TOBEPXHOCTHbIE 3HaHUS BOIIPOCA;

- HMMEIOT KpPaTKHEe OTBETHI TOJILKO B paMKax JIEKIIMOHHOTO Kypca;



NOPUBOJAT HEUETKHE (DOPMYITHPOBKHU (PU3NUECKUX OHATHHI U 3aKOHOB;
- HMEIOT CYILECTBEHHbIE OTPEIIHOCTH U IpyOble OIIMOKH B OTBETE HA BOIIPOCHI.

Onenka «xopoio/4» cTaBUTCs CTyI€HTaM, KOTOPBIE ITPH OTBETE:

- 00HapyXMBaIOT TBEPJO€ 3HAHHE IPOrPAMMHOI0 MaTepuaa, KOTOPbIA U3JaratoT CUCTEMa-
TU3UPOBAHO, MOCJIEI0BATEIILHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M Hau0OoJiee 3HauuMyIO JONOJHUTEIbHYIO TUTEPaTypy;

- JIONYCKArOT OTJIEJIbHbIE IOIPEIIHOCTU M HE3HAYUTENIbHbIE OLIMOKH IIPU OTBETE;

- B OTBETax HE JIOIYCKAeT CePbE3HBIX OIIUOOK U JIETKO YCTPaHsIET OTJE/IbHbIE HETOUHOCTH C
MOMOILBIO JOIOJHUTENBHBIX BOIIPOCOB MIPENO1aBaTelsl.

OreHka «OTJIMYHO/S)» CTaBUTCSA CTYAEHTaM, KOTOpPbIE IIPU OTBETE:

- 00HapyXMBaIOT BCECTOPOHHEE CHCTEMATHYECKOE U ITyOOKOE 3HaHHE IPOrPaMMHOTO Ma-
Tepuana (3HaHUe OCHOBHBIX MTOHATHUI, 3aKOHOB U TEPMUHOB y4eOHOM JUCIUIUIMHBL, yMEHHE
OTICPUPOBATH UMH);

U3J1araloT MaTepuall JIOTHYHO, IOCIEI0BATENbHO, PAa3BEPHYTO U YBEPEHHO;

- W3J1araloT MaTepual ¢ JOCTaTOYHO YETKUMH (POpMyYIHpPOBKAMH, TIOATBEPKIAEMbIMHU Tpa-
dukamu, muppaMu UM IPUMEPAMU;
BJIJICIOT HAYYHBIM CTHUJIEM peuH;

- JIEMOHCTPHUPYIOT 3HaHUE MaTepuaa JEeKIHUi, 0a30BbIX YIeOHUKOB U JIOTIOJTHUTEILHON JIH-
TepaTyphl.

OueHoYHbIE CPeACTBa Ul MHBAJIUIOB U JIUIl C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI
BBIOMPAIOTCS C YUYETOM MX HHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

- Tpu He0OXOIMMOCTH MHBAIHIAM U JIUIIaM C OTPAaHHYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEIOCTABIISACTCS JOMOTHUTEIBLHOE BPEMs I OJATOTOBKH OTBETA HA 3a4ETe;

- TIpW IPOBEACHUM MPOLETyPHI OIICHNBAHHS PE3YJIbTATOB 00YUYEHHs HHBAIUIOB H JIHII C OT-
PaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI IIPEAYCMATPUBACTCS HCIIOJIIb30BAHUE TEXHUYECKUX
CPE/ICTB, HEOOXOMMBIX UM B CBSI3U C MX HHAWBUAYAJIbHBIMA OCOOCHHOCTSIMH;

- IpH HEOOXOAUMOCTH JJIsl 00YYaIOLINXCSl C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI U
MHBAJIM/IOB IPOLIEAypa OLICHUBAHUS PE3yIbTaTOB 00YUEHHS MO AUCIHUIUIMHE MOXKET IPOBOIUTH-CS
B HECKOJIBKO ATAIlOB.

[Ipouenypa oneHMBaHUS PE3yabTaTOB OOYyYEHHS WHBAIWIOB U JHI[ C OTPaHUYCHHBIMU BO3-
MOYHOCTSIMH 3J0POBBSI TI0 JUCHUIUIMHE (MOAYIIO) MpPeayCMaTpUBAeT IMpelocTaBlIeHue UHQOp-
Manuu B opMax, aJalTUPOBAHHBIX K OTPAaHWYECHUSIM UX 340POBbS M BOCTIPHATHS HHPOPMAIHN:
Jnist a1 ¢ HapyIEeHUsIMH 3pEHHSL:

- B (hopme a51eKTpOHHOTO TOKyMeHTa. [{s

JIMII C HAPYIICHUSMH CITyXa:

B TIe4aTHOM opme,

B ()OpMeE AIIEKTPOHHOTO JIOKYMEHTA.

Jinst aun ¢ HapyHIEHUSIMUA ONOPHO-JIBUTATEIBHOTO arnapara:
B I1e4aTHOH opme,

B (popMe IIEKTPOHHOTO JTIOKYMEHTA.

JlaHHBI IepeYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YJAIOIIUXCH.

5. IlepeyeHb OCHOBHOW W [ONMOJHHUTEJbHOH Y4YeOHOW JUTepaTypbl, HEOOXOAMMOW sl
OCBOEHM S TUCUUIJIMHBI (MOXYJIs1)

5.1 OcHoBHas JuTepaTypa:

1. Tapacos JI.B. ®uzuka nazepa. U3a.2, ucnp. u gomn. —M.:, uza-po "®duzmaraut" 2010 r.

2. Auxnep 1O., Aitxnep I'.-U. Jlazepsl. Ucnionnenue, ynpasieHue, npumenenne. M.: — U3a-Bo
"Texnocgepa", 2008 r.

3. Kapnos H.B. Jlekuuu no kBaHTOBOM 351ekTpoHUKe. M. Hayka.1988

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



5.2 JlonoJHUTeJbHAS JJUTEpPATypa:

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

6. CnpaBouHuK 1o sazepam nox pea. Ilpoxoposa A.M. M. Hayka. 1978.

7. Ilucapenko B.®. Jlazepsl. KyoI'Y. Dnexkrponnoe uznanue. 1999.

Jl11 0CBOEHMSI IUCLUUIUIMHBI MHBAIMIAMU U JIMLIAMU ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSAMHU30POBbS
UMEIOTCA M3/IaHUSl B DJICKTPOHHOM BHUJE B AJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax

«JIawby, «lOpaiity, «YHuBepcuterckas oudmmoreka ONLINE».

5.3. llepuoauveckue M31aHUsA:

1. KBanTOBas 3JIEKTPOHUKA

2. XKypnHan texunueckon (HU3UKH.

3. Uzsectusa BY3o.. Cepus: dusuxa.
4. Ycnexu pu3nyecKux HayK.

6. Ilepeyens pecypcoB HH(OPMALNMOHHO-TEJIEKOMMYHUKAIUOHHONH ceTu «HUHTep- HeT»,
He00XO0IUMBIX /IJI5l OCBOCHUS TUCHHUILIHHBI (MOYJIfA)

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

2. DnextpoHHas Oubnmoreka. http://e-library.ru

3. DnekTpoHHO-OMOIMOTEeUHast cucteMa http://e.lanbook.com

7. MeToguveckne yKazaHHus I 00y4alOIIMXCS M0 OCBOCHUIO TUCHHUILIMHBI (MOLYJIs1)

@opMHUpPOBaHUE Y CTYACHTOB CIIOCOOHOCTEH M YMEHHUSI CAMOCTOSTENIbHO JOOBIBaTh 3HAHUS U3
pPa3IUYHBIX HMCTOYHHMKOB, CHCTEMAaTHU3UPOBATh MOJYyYEHHYI0O HHPopManuioo U 3>PQPEKTUBHO €€
UCIIOJIb30BaTh MPOMUCXOAUT B TEUCHHE BCEro Iepuoja OOydeHHUs 4Yepe3 ydacTHEe CTYICHTOB B
JICKIMOHHBIX U MPAKTUYECKUX (CEMMHAPCKUX) 3aHATUAX, IPUUEM CaMOCTOSATEIbHas paboTa cTy-
JICHTOB UIPaeT PEIIAIONIyIO POJb B X0JI€ BCEr0 y4eOHOTo mpolecca.

Jis moHuMaHMs JIEKIIMOHHOTO MaTepHalla M KayeCTBEHHOI'O €ro YCBOEHMsI CTyJEHTaM He-
00XOAMMO BECTH KOHCHEKTHI JeKIHi. B TeyeHne JeKIuu CTyJIEHT JelaeT MOMETKU 10 TeM BO-
MpocaM JICKITUH, KOTOPbIe TPEOYIOT YTOYHEHUH W JOTOJHEHUH. Bompockl, KOTOphie mpernoiaBa-
TEJIb HE OTPA3WII B JICKIIUH, CTYJCHT JOJDKEH U3ydaTh CaMOCTOSTEIBHO.

[Ipy MOArOTOBKE K CEMHHAPCKUM 3aHSATHUSM CJEIyeT HCIOIb30BaTh OCHOBHYIO JHUTEpaTypy W3
NPEJCTAaBICHHOTO CIIMCKA, a TaKXKe PYKOBOJCTBOBATHCS INPHUBEIACHHBIMU YKa3aHUSIMH M PEKO-
MeHaauusMu. J{ns Hanbosnee riyOOKOro OCBOEHUS TUCHUIUIMHBI PEKOMEHAYETCS M3ydaTbh JIUTE-
parypy, 0003HauE€HHYIO KaK «J{omoiHnuTeNbHAs» B IPEACTABICHHOM CITHCKE.

Ha ceMuHapckux 3aHATHAX PEKOMEHAYETCS MPUHUMATh AKTUBHOE YydacTHE B OOCYKIECHUU
npo6JeM, BO3HUKAIOMIMX MPH PEIICHUH Y4eOHBIX 33a[ad, pa3BUBaTh CIIOCOOHOCTh Ha OCHOBE IO-
JyYEeHHBIX 3HAaHWM HaXOAUTh HanOoisiee Y(PPEeKTUBHBIC PEIICHUS MMOCTABICHHBIX MPOOJIEM IO Te-
MaTUKE CEMUHAPCKUX 3aHATHH.

CryneHTy peKOMeH1yeTcsl Celylomias cxema MoAroTOBKH K CEMUHAPCKOMY 3aHSATHUIO:

- TpopaboTKa KOHCIEKTa JIEKIHA;

- UYTEHUE PEKOMEHJIOBAaHHOM OCHOBHOW W JOIOJHHUTEIIBHOU JINTEPATYPHI M0 U3y4aeMOMY pa3acity
JUCLIUIUINHBI;

- pelieHWe AOMAaNIHUX 3aaad. l[lpu BBIMONHEHWM YIpPaXHEHUS WIM 3aJadd HYXHO CHadala
MOHSTh, YTO TpeOyeTcs B 3aJaue, KaKOH TEOPEeTHUECKU MaTepHual HY»KHO HMCIOJIb30BaTh, HaMe-
TUTH TUIAH PEIICHUS 3aauu.

- Ilpu BO3HMKHOBEHUM 3aTpyAHEHUH cuenyer cGOpMyIHpPOBaTh KOHKPETHBIE BOIPOCHI K
IIPENOAaBaTeIo.


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

B ocBoeHUM AUCIUIUIMHBI HHBAJIMAAMH U JIMLIAMHU C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbBSI
Oonplloe  3HAUYEHHWE HMeEeT WHAMBHUAyalbHas y4yeOHas paboTa (KOHCYNbTAllMM) —
JIONOJTHUTETIbHOE Pa3bsICHEHNE yIeOHOT0 MaTepHaa.

WnauBuyanbHbIe KOHCYJIbTAIlMM 10 TPEAMETY SBIAIOTCA BAXHBIM  (PaKTOPOM,
CIIOCOOCTBYIOIIMM WHIMBUIYATH3ALUN OOYYEHHS M YCTAHOBJICHHIO BOCHHUTATEIBHOTO KOHTAKTa
MEXIy TpenojgaBaTeleM M OOYyYaloUMMCS WHBAIWJIOM WIH JIMLIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 37I0POBBSL.

VYcnenHocTh OCBOGHUS CTYJCHTOM Y4eOHOM JUCHUIUIMHBI OTPAXKACTCA B €0 PEHTHHIE —CyMMe
OamoB, KoTopas (OpPMHpPYETCS B TEUCHHE CEMECTpa IO PEe3yJIbTaTaM BBIITOJHEHHUS YCTHBIX
OIIPOCOB U AKTUBHOCTH HA CEMUHAPCKUX 3aHITHUSAX.

B ocBoeHMM TUCIMIUIMHBI HHBAIUAAMH | JIMIAMH C OTPAaHHYCHHBIMU BO3MOXKHOCTSIMU 3/JOPOBBSI
OonplIoe  3HAUYEHHWE HMEeT WHAMBHUAyalbHas y4yeOHas paboTa  (KOHCYNbTAllMM) —
JIONOJTHUTEIIbHOE Pa3bsICHEHUE yIeOHOT0 MaTepHaa.

WnauBuyanbHbIe KOHCYJIbTAllMM IO TPEIMETY SBIAIOTCA BXHBIM  (PAKTOPOM,
CIIOCOOCTBYIOIIMM MHIMBHUIyaIH3alMH OOYUYCHHS W YCTAHOBJICHHIO BOCHHMTATEIBHOTO KOHTAKTa
MEXIy TpenojgaBaTeleM M OOydYalolmMMCS HMHBAJIUAOM MM JIMIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 37I0POBBSL.

8. Ilepeyenbr MHMOPMANMOHHBIX TEXHOJOTHi, HCIOJb3yeMbIX NPHU OCYLIECTBJIEHHUH 00-
Pa30BaTeJIbLHOIO Npolecca Mo JMCHUILINHE (MOLY110).

8.1 [IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOTHH.

— o0ecrieueHre BBIXOAA B CeTh VIHTEpHET KaXKJIOTO y4YacTHHKA y4yeOHOTO Mpoliecca B JIH000e
BpeMs U U3 pa3IMYHBIX MECT MPEeObIBAHUS;

— pa3BUTHE €IWHOTO WH(OPMALMOHHOTO TPOCTPAHCTBA O0OpA30BaTENbHBIX HUHAYCTPUH H
NPUCYTCTBUE B HEM B Pa3UYHOE BPEMsI U HE3aBUCHMO JPYT OT JIpYyra BCEX YYaCTHHKOB 00pa3o-
BaTEJIbHOIO U TBOPYECKOTO MPOLIECCa;

— co3laHue, pa3BuUTHE U HPPEKTUBHOE HCIOIB30BAHUE YIPABISEMBIX HH(POPMALMOHHBIX
00pa3oBaTeNbHbIX PECYPCOB, B TOM YHCIIE€ JIMYHBIX IMOJIb30BATENLCKUX 0a3 W OaHKOB JaHHBIX U
3HAHUH YYaIIUXCs U NEeIaroroB ¢ BO3MOXHOCTBIO TOBCEMECTHOTO IOCTYMA Il paOOThI C HUMH.

8.2 IlepeueHb HEOOXOAMMOIO MPOrPAMMHOIO O0ecIeYeHMSI.

1. OpuruHambHBIE TPOTPAMMBI U TMPOTPAMMBI-CUMYJSTOPBI Ui BBIMOJIHEHUS PAacYETHO-
rpadu4ecKux U 1abopaTopHbIX padoT Ha DBM.

8.3 Ilepeuenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnektponnass OumoOmmoteunas cucrema eLIBRARY.RU:
http://www.elibrary.ru

2. AHHOTHPOBaHHBIN TeMaTHYECKUH KaTtasior IHTepHET pecypcoB 1o (hu3uKe:
http://www.college.ru/

3. Karanor Hay4YHBIX peCypcoB:
http://www.scintific.narod.ru/literature.htm

4. Bonwmas nHayunas 6ubanoTeka:

5. dusnueckas  DHIUKIOICIUS:

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

9. MarepuajibHO-TeXHMYeckass  0a3a, HeoOXoamMasi JJsi  OCYLIECTBJICHHS
00pa30BaTeJbHOI0 NMPOLECcca MO IUCHUILINHE (MOYJII0).

Ne B paGot MartepuanbHO-TeXHUYECKOE 00ecredeHne AUCIIUITITUHBI
(MOmyJIs) U OCHAIIICHHOCTh
1. | JlekuuoHHsle AyauTopusi, OCHaIlleHHas! IEPEHOCHBIM IIPOEKTOPOM U MEJIOBOM
3aHATUS JIOCKOM.
2. CemuHapckue Aynurtopusi, OCHallleHHAas! IEPEHOCHBIM ITPOEKTOPOM M MEJIOBOM
3aHATUSA JOCKO.
3. I'pynnioBeie Aynutopusi, OCHAILIEHHAs! KOMIIBIOTEPHON TEXHUKOM C MOAKIIIO-



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

(MHIUBHTyATTEHBIC)

yeHueMm K cetu MHTepHer.

KOHCYJIbTaI[1
Texymmii KOHTPOIIb, | AyIUTOPHS, OCHAIIEHHAS TEPEHOCHBIM MTPOSCKTOPOM M METOBOM
IIPOMEXKYTOUHAs JIOCKOH.

aTTecTanus

CamocTosiTenbHast AyauTopusi, OCHaIllEHHAas! KOMIIBIOTEPHON TEXHUKOU C MOJKIIIO-

paborta

yeHueM K cetu MHTepHer.
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