MUHHCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHMS POCCUICKOM
®EJIEPALIN

(be)lcpaﬂbﬂ()c rocynapCTBEHHOC aBTOHOMHOE oﬁpazosaTensuoe YUpEIKACHHUE BBICIIETO
obpasoBaHus
"CAHKT-IIETEPBYPI'CKMI TOCY IAPCTBEHHBINA YHUBEPCUTET
ADPOKOCMMYECKOI'O [TPUBOPOCTPOEHMST"

Kadenpa Ne 21

YTBEPXJAIO
PykoBoauTens HanpaBneHus

_A.T.H.,npod.

(IOMKHOCTB, y4. CTCNCHB, :ma%
A.®. Kpsuko »

(uHHLHABL, c])ammyy /

(moanucs)

30 mas 2023 r.

PABOYASI [TPOTPAMMA TUCIHHITJIMHBI

OeKTpOHHbIE U KBaHTOBbIe Mpubopsr CBY
(HaMMEHOBAHHC JIHCLIMILTHHBI)

Kon HanpaBneHus NOAroToBKU/

12.03.02
CreLManbHOCTH
HaumeHoBaHuE HarnpaBneHus
OnroTexHuka
[OArOTOBKH/ CMIELHATbHOCTH
HaumeHoBaHue
ONTHKO-31EKTPOHHBIE IPUOOPHI M KOMILIEKCHI
HanpaBIeHHOCTH
®dopma 06yueHus O4Has

Canxr-Ilerep6ypr - 2023 .

JInct cornacoBanus paboyeii mporpaMsr AUCUMIUIHHBL

[Mporpammy coctasun (a)

JIOLL K. T.H. B.A. AokoB
(ROMXKHOCTD, y4. CTENEHD, 3BAHHE) \fnefnuch nara) (MHumanst, GamunKs)
IIporpamMma ogobpena Ha 3acenanum kadenpsl Ne 21
30 mas 2023 r., mpoTokon Ne 7
3asenyromuii kadenpoit Ne 21
JLT.H.,1Ipodh. /4 A.®. Kpsiuko
(y4. cTeneHs, 3BaHue) (nonﬂb' ndra) (vuuumansi, Gamuns)
Otsercreennblii 3a OIT BO 12.03.02(02) _M‘%
JOIL,K.T.H. ( H.A. I'napkuii
(OMKHOCTD, yu. CTENEHD, 3BAHHE) (noxnuce, nata) (muuumanet, Gamums)

JIOL,K.T.H.,JOIL. O.J1. bansiuesa

(IOJKHOCTD, y4. CTENEHD, 3BAHUE) (Muuumanel, Gamums)



AHHOTALIMA

JucuuiuinHa «JIeKTpOHHBIE U KBaHTOBBIE puOopsl CBUY» BXoIUT B 00pazoBaTeIbHYyIO
pOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpuara 10 HaIpaBJICHUIO TOJATOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBIeHHOCTH « ONTHKO-3JIEKTPOHHbIE TPUOOPHI U
KOMIUTEKCBD». Jluctumimaa peanusyercs kadempoid «No2 1.

JlucuuiuinHa HareseHa Ha () OpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOIMX KOMITETCHIIUMI:

[IK-1 «CnocoOHOCTh K (QOPMHUPOBAHUIO TEXHUYECKUX TpeOOBaHUI M 3aJaHUNl Ha
IPOEKTUPOBAHWE M KOHCTPYHPOBAHHE ONTHYECKMX M OINTUKO- HJIEKTPOHHBIX MPHUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

[IK-2 «CrocoOHOCTh K MaTeMaTHYeCKOMY MOJCIMPOBAHUIO TPOIECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIICAOBAHHIO Ha 6a3e nmpodeccHoHaNbHBIX MAaKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS M CAMOCTOSITEIBHO pa3pabOTaHHBIX IPOrPAMMHBIX IPOILYKTOBY»

IIK-3 «CrnocoOHOCTh K aHaJM3y, pacueTy, MPOEKTUPOBAHUIO M KOHCTPYMPOBAHHUIO B
COOTBETCTBUM C TEXHMYECKUM 3a/laHUEM THUIIOBBIX CHUCTEM, HpPHUOOPOB, ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YpPOBHSX, B TOM 4YHCJIE€ C HCIOJb30BAaHUEM CHCTEM
aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBAHUS»

CopepxaHue IUCLUIUIMHBI OXBAaThIBAE€T KPYI BOIIPOCOB, CBSI3aHHBIX C NPHUHLMIIAMU
IIOCTPOEHUSI KBAHTOBO-3JIEKTPOHHBIX YCTPOWCTB M MX NPUMEHEHUEM IpHU pa3paboTKe CUCTEM
nepeaayd, oOpaOOTKM U 3amUThl HHQOpPMAIMK B TEIEKOMMYHHKAIIMOHHBIX CHCTEMax;
U3yYEeHHUEM KOHCTPYKIMM M XapaKTEepUCTHK Iepefalollell M NpPUEeMHOM ammaparypsl
ONITUYECKOTO JIMara3oHa; BIMSHUEM BHEIIHHUX BO3JACUCTBUI Ha KaHAIbI Nepeadn nHpopMaIuu
B ONITUYECKOM JHara3oHe.

[IpenogaBanue IUCHUILIMHBI TIPEAyCMaTpUBaeT clenyionme (GopMbl OpraHU3aIuu
y4e0HOT0 mporiecca: JEKIUH, Ta00paTOpHbIe pabOThI, MPAKTUICCKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota oOyuatrorerocs.

[IporpamMmMoli AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIUE BUIBI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIHMIUTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
qaca.

S3bIK 00y4YeHUs IO TUCITUIUTNHE «PYCCKUH »



1. TlepedyeHb nmaaHUPYEMBIX pe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1. Ilenu mpemnomaBaHus TUCIUILIHHBI

HGHBIO npenoaaBaHuA AUCHUIUIMHBL SABJIACTCA 3HAKOMCTBO C (1)I/I3I/I‘ICCKI/IMI/I OCHOBaMHu
ANEKTPOHHBIX U KBaHTOBBIX IpubopoB CBY u ontuyeckoro nuamna3ona. s JOCTHXKEHUS TOU
OeiM CTaBATCA 3aJadud HU3YUYCHUS CIACAYIOIHX BOIIPOCOB: MPHUHIMIILI IMOCTPOCHUSA KBAHTOBO-
AJIEKTPOHHBIX YCTPOWCTB M MX MPUMEHEHHUE NMPH Pa3pabOTKE CUCTEM Nepeaadyd, o0padOTKU |
3alINUThI PIH(bOpMaIII/II/I B TCIICKOMMYHHKAIIUOHHBIX CHUCTCMAX; KOHCTPYKIHUN U XaPAKTCPUCTHKHU
nepefamneil W MPUEMHOW —ammaparypbl ONTHYECKOTO JMAna3oHa; BIUSHHE BHEIIHUX
BOSI[GfICTBI/IfI Ha KaHaJlbl [Iepcaadyun I/IH(bOpMaHI/II/I B OITHYCCKOM JHAIIA30HEC, IMOJTYYCHHA
HABBIKOB TMPAKTHYECKON paboThl M H3yueHHUs KBAHTOBbIX MpubopoB CBY u onTuueckoro
nuarnasoHa (IIpy BRIMOJTHEHUH J1ab0paTOpPHBIX padboT).

1.2. JlucuuruinHa  BXOAWT B COCTaB  dYacTH, (opMuUpyeMOW  ydaCTHUKaAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMbl BBICIIET0 00pa3oBaHus (nayiee —

OI1 BO).

1.3. TlepedeHb IIaHUPYEMBIX PE3YIHTATOB OOYUYECHHUS MO TUCIMIUIMHE, COOTHECEHHBIX C
IJIaHUpYyEeMbIMH pe3ysibTaTamMu ocBoeHus: OI1 BO.

B pesynprare m3ydeHus AUCHMILTAHBI OOYYArOIIUNCSA JODKEH 00JaJaTh CIeXyIONMMHE
KOMIETSHIMSIMU WM WX yacTsMHU. KoMneTeHIMy 1 MHAWKATOPhI X JOCTHKEHUS TPUBEJICHBI B

tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpynmna)

Kox u HaumenoBanue

KOI[ U HAMMCHOBAHUC NHAUKATOpPA JOCTUIKCHUS

KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
[1K-1.3.1 3HaTh TpeOOBaHUs, IPEIbIBIAEMbIC K
ITIK-1 Crioco6HOCTh K | pa3pabaTbiBaeMOl ONTOTEXHUKE, ONTUYCCKUM U
¢dbopmMHpOBaHHUIO OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
TEXHUYECKUX [IK-1.Y.2 yMeTh aHATU3UPOBATh U ONPEAEIATh
TpeGoBaHuil 1 TpeOOBaHUs K TapaMeTpam, IpeabBIsieMbIEM K
3aJlaHUi Ha pa3pabaThIBa€MOM ONTOTEXHUKE, ONTHYECKUM U
[IpodeccronanpHble | IPOCKTUPOBAHUE U OIITUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILIEKCAM
KOMIIETEHIINH KOHCTPYUpPOBaHUE C YYETOM M3BECTHBIX IKCIIEPUMEHTATIbHBIX U
ONTUYECKUX U TEOPETUYECKUX PE3yJIbTaTOB
onTuko- 3eKTpoHHbIX | [IK-1.B.1 BnageTs HaBbIKaMu ONpEACIICHUS,
npubopOB, KOPPEKTHPOBKH U 000CHOBAHUS TEXHUYECKOTO
KOMIUIEKCOB U UX 3aJlaHUs B 4aCTU MPOEKTHO-KOHCTPYKTOPCKHUX
COCTaBHBIX YacTeH XapaKTePUCTHK OJIOKOB U y3JI0B ONTHYECKUX H
OITHUKO-3JIEKTPOHHBIX MPHOOPOB
[TK-2 Cnioco6HOCTH K
MaTeMaTHYeCKOMY
MOJICIIUPOBAHUIO
MIPOLIECCOB U
00BEKTOB
ONTOTEXHUKH U UX
HCCIIE OBAHMIO Ha [1K-2.3.1 3HaTh pa3nuyHbIC YHCICHHBIE METO/IHI,
[Tpodeccruonanbubie 6ase B TOM YHCJI€ PEalu30BaHHBIE B TOTOBBIX
KOMITETCHITHH OMOIMOTEKaX MPU PEIICHUH KOHKPETHBIX
pohecCHOHATBHBIX
ONITUYECKUX 3a/1a4
MaKeTOB
aBTOMATHU3HPOBAHHOTO
MIPOEKTUPOBAHUS U
CaMOCTOSITEIIBHO
pa3pabOTaHHBIX

IIPOrpaMMHBIX




IIPOJIYKTOB

[Ipodeccuonanpubie
KOMIECTCHIIH

IT1K-3 CrnocoOHOCTE K
aHaIIN3Yy, pacyery,
MPOCKTHUPOBAHUIO U
KOHCTPYUPOBAHUIO B
COOTBETCTBHUH C
TEXHUYECKUM
3a7jaHUEM THIIOBBIX
cucTeM, pruodopoB,
ONTOTEXHUKH Ha
CXEMOTEXHHYECKOM U
9JICMEHTHOM YPOBHSIX,

I1K-3.3.1 3HaTh THUIOBBIE CUCTEMBI U IPUOOPHI
ONTOTEXHUKH Ha CXEMOTEXHUUYECKOM U
AJIEMEHTHOM YPOBHSX

[TIK-3.VY.1 ymeTb onpenensats puzndeckue
IIPUHLIMIIBI I€HCTBUS TUIIOBBIX CUCTEM U
IpUOOPOB, ONTOTEXHUKU B COOTBETCTBHUH C
TEXHUYECKHMHU TPEOOBAHUSIMHU C
HCIIOJIb30BAaHUEM TEOPETHYECKUX METOJIOB,
IIPOrPaMMHBIX CPEICTB MPOEKTUPOBAHUS U
KOHCTPYUPOBaHUS

I1K-3.VY.2 ymeTs pa3pabarbiBaTh

(GYHKIIMOHATIBHBIE, CTPYKTYPHBIE CXEMBI CHCTEM

B TOM 4YHCJIC C
n HpI/I60pOB OIITOTCXHHUKHU B COOTBCTCTBUHU C

HCIIOJIB30BaHHUEM

TEXHUYCCKUMH Tpe6OBaHI/15[MI/I C
CHCTEM

HCIOJIb30BAHUEM TCOPCTUYCCKUX METOJOB,
ABTOMAaTU3UPOBAHHOI'O

IMpOorpaMMHLBIX CPEACTB IPOCKTUPOBAHUSA U
MMPOCKTUPOBAHUA

KOHCTPYUPOBaHHMS

2. Mecro nucuuiuinzsl B cTpykType OI1

JucnumnauHa MoKeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIONTUMUCS
IIPU U3YYEHHUH CIIEAYIOUINX AUCLIUILINH:

— «Dusukay,

— «MaremaTuka (MaTeMaTHYECKUI aHATIU3)»,

— «DneKTpoAMHAMHKA U PACIPOCTPAHEHUE PATHOBOJIHY,

— «ONEKTPOHUKAY,

— «OCHOBBI OITHKNY,

— «McTOYHNKY U IPUEMHHUKHN ONTHYECKOTO U3ITyUEHUS»,

3HaHUA, TOJYYEHHBbIE NPU HM3YyYEHHU MaTepuana JaHHOM [UCLUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAYE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUEHUHU APYTHX AUCLHUILINH:

— «Ycrporictea CBY u aHTEHHBD?,
«upoBbie yCcTpOHCTBA U MUKPOIIPOLIECCOPBD)

3. O0BeM U TPyAO0EMKOCTh TUCIIUTLTAHBI

Janneie 06 obmemM o0beMe AMCUUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB Y4eOHOMH
paboThI O AUCLUILINHE (M paclpeAeeHue 3TON TPYJOEMKOCTH IO CeMeCTpaM) IPeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUITUHBI

TpyroemMKOCTb 110
Bun yue6Hoit paboThl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocma OuUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoi n0020moeKu 34 34
AyoumopHnwie 3auamus, BCEro 4ac. 68 68
B TOM YHCJIE!

nekuu (JI), (gac) 34 34

npaktuiyeckue/cemunapckue 3anarus  (I13), 17 17

(dac)

naboparopublie padotsl (JIP), (dac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (uac)




9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (4ac) 31 31
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3ameH (3auer, Hudd. 3ay, JK3. OK3.

Dk3.*¥)

I3 o
Ilpumeuanue:  KaHIUIATCKHIA SK3aMEH

4. CopepxaHue AUCIUIUIMHBI

4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUILIAHEI TIO pa3/iejiaM U BUIAM 3aHSITHIM.

Pa3nensbl, TeMbl AUCUUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmIuUIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILIMHBI, X TPYAOEMKOCTh

Paznensl, TEMbI JUCHMILIMHBI

Jleknun
(gac)

I13 (C3)
(gac)

JIP
(dac)

KIT
(gac)

CPC
(dac)

Cemectp 7

Paznen 1.

Tema

1.1 Ocobennoctu CBY u ontuueckoro
JINAIa30HOB

1.2 HaznaueHue KBaHTOBBIX TPUOOPOB

1.3 Knaccuduxaiiysi KBaHTOBBIX PUOOPOB

Pazgen 2.

2.1 DHepreTuyecKre ypoBHU B aKTUBHOM
BEIIECTBE

2.2 OCHOBHBIE TIOHSTHS U ONPEJEICHUS B
KBAHTOBOM 3JIEKTPOHUKE

2.3 HaceneHHOCTH SHEPIETUUECKUX YPOBHEN IIPH
TEPMOJMHAMHYECKOM PaBHOBECUU

2.4 Ilepexopl MUKPOUYACTHUL] MEKIY
SHEPreTUUYECKUMH YPOBHSIMU

2.5 CrioHTaHHbIE IEPEXOAbI

2.6 BeinyxaeHHbIe (MHIYIIMPOBAHHBIE) TIEPEXO/IbI
2.7 CooTHOLIEHHS MEX Ty KO PUIMEHTaMH
OWHIITENHHA

2.8 PenakcalliOHHbIE TIEPEXObI

2.9 lllupuHa cieKkTpadabHOW JTUHUHU

2.10 B3aumoielicTBiE KBAHTOBBIX CUCTEM C
3IEKTPOMArHUTHBIM U3JTy4eHUEM

2.11 BO3MOXHOCTb yCUIIEHUS U TEHEPALIUU B
KBaHTOBBIX ITPUOOpax

2.12 U3ny4eHue sHEPrUM MOJIEKYJIaMU B
pe3oHarope

2.13 CriocoObl co31aHUsI HHBEPCHH
HaCEeJIEHHOCTEN

2.14 3¢ ¢exr Ulrapka

2.15 Dddexr 3eemana

10




Pazpnen 3.

3.1 Pabouee BeriecTBO

3.2 DHepreTu4ecKkre YpOBHHM MapaMarHuTHBIX
VOHOB

3.3 PenakcanrioHHbI€ NPOLIECCHI B
napaMarHUTHBIX KPUCTaIax

3.4 DeKTPOHHBIN TapaMarHUTHBIN pe30HAHC
3.5 Ananus pa6otsr KITY

3.6 IlpunIMI pabOTHI TPEXYPOBHEBON CXEMBI 10 5 3 8
3.7 PacueT MHBEPCHOI pa3HOCTH HACEIEHHOCTEN
3.8 [TapameTpsl u xapakrepuctuku KITY

3.9 ITapameTpbl OTpaXkaTEIbHOTO
oaHope3oHatopHoro KITY

3.10 IIupokomnonocusie KITY

3.11 ITapamerpsr KITY Gerymieit BoHBI

3.12 Cob6crBennsie mymsl KITY

3.13 Koncrpyknuu KITY

Paznen 4.

4.1 YcTpoHCTBO 1 MPUHIUN IEHCTBHUS aTOMHBIX U
MOJIEKYJIAPHBIX TEHEPATOPOB

4.2 Pabouee BewecTBo

4.3 I'eneparop Ha NMy4Ke aTOMOB BOJIOPOAA

4.4 [TapameTpbl U NPUMEHEHHUE ATOMHBIX U ] 4 5 ]
MOJIEKYJIAPHBIX TEHEPATOPOB

4.5 IlyckoBoit TOTOK

4.6 BrixoHasg MOIIHOCTH

4.7 lllupuHa TUHUH U3ITYUECHUS

4.8 CTaOWIBHOCTD YaCTOTHI

4.9 IlaccuBHbIE KBaHTOBBIE CTAHAAPTHI YACTOTHI

Htoro B cemecTpe: 34 17 17 31

Hroro 34 17 17 0 31

[IpakTHueckass MOATOTOBKA 3aKJIIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
o0yyarolyUMHUCsT  ONpENEeNEeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;yuien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
CopepxaHre pa3aesioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uIe 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep pasnena HasBaHue u coneprxaHue pa3aenoB U TeM JIEKIIMOHHBIX 3aHATHN

1 BBeaenue

Ocob6ennoctr CBY u onrtideckoro quara3oHoB

HasnaueHnue KBaHTOBBIX MPUOOPOB

Knaccudukanust KBAaHTOBBIX PUOOPOB

2 OCHOBBI KBAHTOBOH 3JIEKTPOHUKH

SHCPFCTI/I‘ICCKI/IC YPOBHH B aKTUBHOM BCIICCTBC

OCHOBHBIE TTOHATHSA U OMnpcacICHUA B KBAHTOBOM OJICKTPOHUKEC

HaceneHHOCTH 3HEPreTUYECKUX YPOBHEN IIPU
TEPMOJMHAMHYECKOM PaBHOBECUU




[Iepexo1bl MUKPOYACTHIL MEKTy SJHEPIreTUUECKUMHU YPOBHIMU

CroHTaHHbIE IEPEXOAbI

BrinysxaeHHble (MHOYIIMPOBaHHbBIE) MEPEXOIbI

CoorHotuienus: Mexxay ko3 duumenramu DiHIITEeHA

Penakcanmonnbie Mepexoabl

[IInprHa CIEKTPAIBHOMN JIMHUHU

B3aumoseiicTBHE KBaHTOBBIX CHCTEM C 3JIEKTPOMATHUTHBIM
M3ITyYCHUEM

B03MOKHOCTB YCHIJICHUS M TeHEPALIMU B KBAHTOBBIX MpHOOpax

W3nyyeHue sHepruu MoJIeKyJaMH B pe30HaTOpe

Crioco0bl co3aHNsl THBEPCHH HACEICHHOCTEH

Dddexr lTapka

Dddext 3eemana

3 KBaHTOBBIE nmapaMarouTHbIC YCUJIUTEC/IN

PabGouee BemecTBo

OHepreTudyecKue YpoBHH NTapaMarHUTHBIX HOHOB

PeHaKcaHI/IOHHBIC IMPONCCChI B MapaMarHMTHBEIX KpUCTaJlJIaX

ONEKTPOHHBINM TapaMarHUTHBIA PE30HAHC

Amnanus pabdotsl KITY

[TpuHIIMT paboTHI TPEXYPOBHEBOI CXEMBI

PacyeT nHBEpCHON pa3HOCTH HACEJIIEHHOCTEN

ITapameTpsl u xapakrepuctuku KITY

[TapameTpsl oTpaxaTesbHOro ogHopezoHaropsoro KITY

[Iupokononocusie KITY

[Tapamerpsi KITY Gerymieit BOTHBI

CobctBennble mymsl KITY

Koncrpykunu KITY

4 KBaHTOBBIE CTAHAAPThI YaCTOTbI

YCTpoiCTBO ¥ IPUHITMIT ICHCTBUS aTOMHBIX ¥ MOJICKYJISIPHBIX
TeHEPaTOpOB

Pabouee BerecTBo

I'eHepaTop Ha yyke aTOMOB BOJOPOAA

HapaMeTpLI 1 IPUMCHCHUC ATOMHBIX W MOJICKYJIIPHBIX TCHECPATOPOB

ITyckoBoit moTOK

BrixomHass MOIITHOCTE

I[TupuHa JIMHUK U3ITYYEHUS

CTabuIbHOCTh YaCTOTHI

IlaccuBHBIC KBAaHTOBBIC CTAHAAPTHI YaCTOTHL

4.3. TlpakTtuueckue (CEeMHHAPCKHUE) 3aHATHS
TeMbl pakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6mmma 5 — [IpakTudeckue 3aHATHS U UX TPYJIOEMKOCTh

N3 aux Ne
No | Temsbl mpakTruueckux | @OpMbI NPaKTHUYECKUX | TpPyAOEMKOCTh, |IPAKTHYECKOM [pasjaesia
/1 3aHATHI 3aHATHN (dac) MOJATOTOBKH, | TMCIIHII

(gac) JINHBI
Cemectp 7
1 | Onpenenenue JIMHBI 2 2 1
BOJIHBI U3JTYUYCHUS
2 | Onpenenenue 2 2 2
IMOKAa3aTelIst




KBaHTOBOI'O
YCUJIEHUS B TPEX
YPOBHEBOM CUCTEME

Omnpenenenue
KOHIICHTPAIIU!
qacCTHUll Ha
HEPreTUYECKOM
YpOBHE TIpH
TEPMOJIUHAMHYECKOM
pPaBHOBECHH

Br16op cuctemsl
IIOCTPOCHHUS
KBaHTOBOI'O
ycuiutens (Tpex-
WIN YEThIpeX-
YpOBHEBBIE)

Onpenenenue

ko3 dunreHTa
YCUJICHUS
MHOT'OpPE30HAaTOPHOTO
KITY

Ornpenenenue
LIMPUHBI
CIEKTPaJIbHOM JINHUU
reHepaTopa Ha
aToMax BOJOpoJa

Onpenenenue
BBIXOJTHOM
MOITHOCTHA aTOMHOT'O
reseparopa

Onpenenenue
3aBUCUMOCTH
94acTOTHI TIEPExXo0/ia OT
HaIpPSKEHHOCTH
BHEIIIHETO
AIEKTPUIECKOTO
OJIS

Bcero

17

17

4.4. JlabopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUNA U UX TPYJAOCMKOCTh IPUBEACHBI B TA0IHIIE .

Tabnuua 6 — JlabopaTopHble 3aHATHS U MX TPYIOEMKOCTb

No
/11

HaumenoBanue nabopaTopHbIX paboT

TpynoeMKocCTb,
(gac)

N3 Hux
IIPaKTUYECKOU
HOJTrOTOBKH,
(dac)

Ne
paznena
JIACIIHAIT

JIMHBI

Cemectp 7

UccnenoBanue ra3oBoro onTUYECKOro
KBaHTOBOro reHeparopa Ha He — Ne yactsp 1

I/ICC.HGIIOBaHI/Ie ra3oBOro OonTHU4YCCKOIro




KBaHTOBOT0 reHeparopa Ha He — Ne vacts 2

3 | UccnenoBanne XapaKTEPUCTHK  OTKPBITOTO 3 3 4
pe3oHaTopa 4acTthb |

4 | UccnenoBaHne XapaKTEpUCTUK OTKPBITOTO 2 2 4
pe30HaTOpa YacTh 2

5 | UccnenoBanue METON0B BHEIITHEN 3 3 2
MOJYJISILIMM JIA3€PHOTO U3TYUYEHUS

6 | MccrnenoBanus oTpakaTeIbHBIX 3 3 3
XapaKTePUCTHUK

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BEITIOTHEHUE KYPCOBOH pabOThI
Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaroIIXCs
Buiel caMocTosITeNIbHOM pabOTHI U €€ TPYAOSMKOCTh PUBEICHBI B Tabuuiie 7.

Tabauna 7 — Bunbl camocToaTeIbHON padOThI U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3yuenue TeopeTnueckoro Matepuaia
21 21
nqucturuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brimonaenue pedepara (P)
IToaroroBka K TeKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3aganue (/[3)
Kontposasuble padoTsl 3a04HuK0B (KP3)
[ToaroroBka Kk MpoOMEKYTOUHOM 5 5
arrectanuu (I1A)
Bcero: 31 31

5. Iepeuensb yueOHO-METOANYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSATENIbHON PabOThl 00YYarOIIMXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHEe MaTepuabl JJsl CAaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX U3aHUN
[lepeyeHp nevaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBEIeH B Ta0muIe 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

KomnmuecTBo 3K3eMInIsipoB B
bubnuorpaduueckas ccpuika OonbmoTeke (Kpome
AIIEKTPOHHBIX K3EMILISIPOB)

Mudp/
URL anpec

621.372 M | MasnbimieB B. A. OCHOBBI KBAaHTOBOM AJIEKTPOHUKU | 12
26 U JIa3epHOI TeXHUKU. YuebHoe mocoodue. - M.:




Bricor.mik., 2009. - 543 c.

681.58 3 17 | Ilpunnumns! nazepos [yuedHoe mocobdue] / O. 15
3sento ; niep.: 1. H. Kosnos, C. b. Co3unos, K. I'.
AnamoBud ; Hayu. ped. T. A. [lIMaoHOB. - 4-¢ u3z..
- CI16.: Jlanb, 2008. - 720 c.

530.1 B31 | Beprenec C. H. Jlekiiuu o KBaHTOBOM 13
AJIEKTPOIMHAMHUKE: yaeOHoe mocodue. - M.:
®dmmatiut, 2007. - 244 c.

621.391. b | Cuctemsl n1a3epHOl KOCMUYECKOMN CBS3U: yueOHOE
63 nocobwue. U.: 2/ A. P. bectyruH [u ap.]; C.-ITerepd.
roc. yH-T a3pokKocM. nmpudopoctpoenus. - CII6.:
['OY BIIO "CIIGI'YAII", 2009. - 169 c.

530.1 H 66 | M. Hunscen, 1. Yanr. KBaHTOBBIC BEIYMCIICHHS U
KBaHTOBas nHpopmanus. nep.: M. H. Bsusrii, I1. M.
OctpoBckuii ; aBT. ipeauci. K. A. Banues.
Mownorpadus. - M.: Mup, 2007. - 822 c.

621.38 M MupownnkoB M.M. TeopeTnueckue OCHOBBI

64 OTITUKO-3JIEKTPOHHBIX MPHOOPOB. YueOHOe
nocobue. CI16.: Jlans. 2010. 704 c.

621.30K Kucenes JI. I'. KBanToBas u ontudeckas

17 anekTpoHuka. Yuebnoe nocodbue. M.: URSS. 2-e

m3a. 2011. 320 c.

7. IlepeueHb 3JIEKTPOHHBIX 00pPa30BaTENIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
[lepeuenn AEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcos nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX ISl OCBOCHUS TUCLMILUIMHBI
npuBezeH B Tabmmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30OBaTENbHBIX PECypcoB HH(OPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT
URL anpec HaumenoBanue
http://lib.aanet.ru/ DOnexrpoHHas oubamoreunas cucrema ['Y AT

(mmst moctymna HeoOXoauMa aBTOPU3AITUS TIO
HOMEPY YUTATEIBCKOTO OMIIETA).

http://techlibrary.ru/ Texanueckas OMOIMOTEKA.
[lepeBoHBIC U PYCCKOS3BIUHBIC U3IAHUS,

00beTUHEHHBIE B OOIIMI KaTalor HAy4YHO-
TEXHUYECKOH JINTEPATYPBI.

http://www.rsl.ru Poccuiickas rocygapcTBeHHasi OMOIMOTEKA
http://www.nlr.ru Poccuiickas HanmoHanbpHast OudInoTeKa
http://www.libfl.ru Bcepoccuiickas rocygapcTBeHHas 6u0iaroTeka
WHOCTpaHHOU Jiuteparypsl uM. M.U.Py nomuno
http://www.rasl.ru bubnmnorexa Axanemun Hayk
http://www.benran.ru bubmmorexka PAH mo ectecTBeHHBIM HayKaM
http://www.gpntb.ru lNocynapcTBeHHas myOauyHas HAYIHO-

TEXHUUYECKAs OMOIMoTeEKa

http://www.spsl.nsc.ru/ lNocynapcTBeHHas myOIuYHAsI HAYYHO-

TexHnueckas oubmuoreka Cubupckoro
ornenenus PAH




http://lib.febras.ru entpanpHas HaydHast OMOIMOTEKA
JanpHeBocTouHoro otaciacHus PAH

http://www.uran.ru LentpanbHas HaydHasi OubmuoTeka Y paibCKoro
otaenenus PAH
http://www.loc.gov/index.html bubnmmorexa Konrpecca
http://www.bl.uk bpuranckas HanmoHanpHas OMOIMOTEKA
http://www.bnf.{fr OpaHIy3cKasi HallMOHANbHAsl OMOIHOTEKa
http://www.ddb.de HeMmenkas sanmonansHas Ou0Inoreka
http://www.ruslan.ru:8001/rus/rcls/resources bubnuoreunas ceTh yUpeKICHUN HAyKU U
obpazoanmst RUSLANet
http://www.pl.spb.ru LlenTpasbHas ropoJicKasi yHUBEpCaIbHas
6ubnunoreka uM. B.MaskoBckoro
http://www.lib.pu.ru Hayunas 6ubnaunorexa um. M.I'opbkoro CaHkT-
[TeTepOyprckoro I'ocynapcTBEHHOTO
yausepcurera (CII6IY)
http://www.unilib.neva.ru/rus/lib/ dyHnameHTanpHas oubnnorexka CaHKT-

[TerepOyprckoro I'ocynapcTBeHHOTO
[Tommmrexamueckoro yausepcurera (CIIOITTY)

8. IlepeuyeHb MHPOPMAITOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp mpoOrpaMMHOTO OOECIEUYEHHUs, HCIIOJIB3yEMOro TIPH OCYIIECTBICHUH
00pa3oBaTENLHOTO MpoIiecca MO JUCIUILTHHE.
[IepeueHp UCHOIB3yEMOrO MPOrPaMMHOI0 00ecieueHus IpeicTanieH B Taduuue 10.

Tabnuua 10— IlepedyeHs mporpaMMHOro o0eceyeHHs

Ne i/t HaumeHnoBanmue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeyenp uCMONB3yEMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabmme 11.

Tabnuua 11— Ilepedyenp HHPOPMALITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast Oa3a
CoctaB MarepHalbHO-TEXHHUECKON 0a3bl, HEOOXOAMMOW JJs  OCYIIECTBICHUS
00pa3oBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, MPeCcTaBleH B Taomiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bI (ipu HEOOXOMMOCTH )

1 MynbTumMeuiiHast JIEKIUOHHAS ay AUTOPHUS

2 | Cnenuanu3upoBaHHast 1JabopaTopust b.M., 67,ayn. 11-01b




10. OuenouHble CpeaCTBA AJIS IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHHUS IPOMEXKYTOUHOHW aTTeCcTaluu
00yyJaronuxcs no JUCUUIIINHE TpUBECH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIEHOYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOYHOM aTTecTallu

Bua npomexyTo4HOM arTecTaluu [IepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BONpoCoOB K SK3aMEHY;
TecTsl.

10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMS)
KOMIIETEHIIMH 00y4YarolMHcsa NMpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTUHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBUiia
WCIIOJIB30BAaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmmua 14 —Kpurepuu onieHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINH

Or11eHKa KOMITETEHLINHI

XapaxrepucTrka chOpMHUPOBAHHBIX KOMITCTCHITHIA
5-OayUIbHAas IIKaIa P P (op

— oOyuaromuiicss TayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araeT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOW JHTEPaTypBHI,
TECHO IMPHBSI3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHUS C TIPAKTUICCKOM
JeSITeTIbHOCTBIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U apTYMEHTUPYET BBIABHTaEMbIC UM HJICH;

— eJaeT BBIBOABI M O0OOIIEHHUS;

— cBOOOJIHO BJIAJICET CHCTEMO CHEIUATM3UPOBAHHBIX MMOHITHH.

«(OTIIMYHO»
(GaYTCHO»

— o0yuJarouiicss TBEPIO YCBOMII MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;

— HE JIOITyCKAET CyIIECTBEHHBIX HETOUYHOCTEM;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C IPAKTUYECKOW JESATEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHBIE TOJIOKECHHUS;

— JIeJIaeT BBIBOJIBI K 000OIIEHMS;

— BJIAJICET CUCTEMOM CHEIUATTM3UPOBAHHBIX OHATHUH.

«XOPOIIIO
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOMU
JIUTEPaTYPHI;

— JIOITyCKAaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUsS B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUI
HaIpaBJICHUS;

— c11ab0 apryMEeHTUPYET HayUYHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHHI;

— 9YaCTUYHO BIAJCET CUCTEMOU CIELIMAIM3UPOBAHHBIX OHITHM.

«yJIOBJIETBOPUTEIILHO
«3aYTEHO»

— oOyyaromuiics He YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;

— JIOMyCKaeT  CYyIIECTBCHHbIE  OMMOKM W  HETOYHOCTH  TIpH
paccMOTpeHHH po0IeM B KOHKPETHOM HalpaBlICHUH,

— HCTBITHIBACT TPYJHOCTH B MTPAKTUYECKOM MPUMEHEHNH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAyYHBIE ITOJIOKEHUS,;

— He pOopMYJIUpPYET BHIBOJAOB U 0000IIEHUII.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTEHO»

10.3. TumnoBble KOHTPOJIbHBIC 3aJ[aHUS WIIM HHBIC MAaTCPUAIIBI.
Bomnpocsr (3amaun) miist sKk3aMeHa mpeIcTaBIeHbl B Taommie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa




Kon

Ne /i [Tepedens BonmpocoB (3a1a4) it SK3aMeHa
MHAMKATOpa

1. Ocob6ernoctr CBY u onrTiueckoro quara3oHoB I1IK-1.V .2
2. Knaccugukarims KBaHTOBBIX IPHOOPOB I1K-1.3.1
3. DHEPreTU4eCcKre YPOBHU B aKTUBHOM BEIIECTBE I1K-1.3.1
4. OcHOBHbIE IOHATHUS U ONIPEAEICHUS B KBAHTOBOW AJIEKTPOHUKE I1K-1.3.1
3. HaceneHHOCTH 3HEPreTUYECKUX YPOBHEN IIPU TEPMOJUHAMUYECKOM [IK-1.¥ .2

paBHOBECHHU
6. IIepexoibl MUKPOUYACTHUL MEXKIY DHEPIE€TUUECKUMU YPOBHAMU IIK-1.¥.2
7. CrioHTaHHBIE EPEXO/IbI IIK-1.Y .2
8. BoiHyKeHHbIE (MHIYLIMPOBAaHHbBIE) IEPEXObI IIK-1.¥.2
9. PenakcanirioHHbIe epexoibl [1IK-1.YV.2
10. [[IuprHa CIEKTPAJIBHON JIMHUHU IIK-1.¥.2
11. B3anmoneincTsre KBAHTOBBIX CUCTEM C 3JIEKTPOMArHUTHBIM IIK-1.V.2

U3Jy4YEHUEM
12. B03MOKHOCTh YCHIJICHUS! M T€HEPALMU B KBAHTOBBIX MpHOOpax IIK-1.¥.2
13. W3nyyenue s3HEprun MOJIEKYJIaMH B pE30HATOPE IIK-1.Y.2
14. Crioco0bI CO3aHMsI FHBEPCUU HACEIIEHHOCTEH [1K-3.Y.2
15. Dddext [lTapka I1K-3.3.1
16. O¢ddexr 3eemana I1K-3.3.1
17. KBanToBble napamarautHele ycunurenu (KITY) I1K-1.3.1
18. Pabouee BemecTBo I1K-3.3.1
19. OHepreTu4ecKre YpoBHU IapaMarHUTHBIX HOHOB I1K-3.3.1
20. PenakcanimoHHbIe NpoLeCChl B TApaMarHUTHBIX KpUCTaJLIax I1K-3.3.1
21. ONEeKTPOHHBIN NapaMarHUTHBIA PE30HAHC I1K-3.3.1
22, Amnanu3 pabotsr KITY I1K-1.Y.2
23. [Tpuniun paboThl TPEXYPOBHEBOM CXEMBbI ITIK-3.V.1
24. Pacuer MHBEPCHOM Pa3HOCTH HACECIICHHOCTEH I1K-2.3.1
25. [Tapamerpsl 1 xapakrepuctuku KITY I1K-1.3.1
26. [TapameTpsl oTpaxarenpHoro ogHopeszonaropaoro KIIY IIK-1.B.1
27. [IIupoxononocusie KITY I1K-1.3.1
28. [Tapametpsl KITVY Oeryiueii BOJTHBI IIK-1.B.1
29. Co6cTBennsbie mymbl KITY I1K-1.Y .2
30. Koncrpyxknuu KITY I1K-3.¥ .2
31. KBaHTOBBIE CTaHIAPThI YACTOTHI I1IK-1.3.1
32. Y CTpOUCTBO M MPUHLUII JEHCTBHSL ATOMHBIX U MOJIEKYJISIPHBIX IIK-3.V.1

T'eHEepaTopOB
33. Pabouee BerecTBO [1IK-1.3.1
34. ['eneparop Ha nmy4ke aTOMOB BOOpOAA I1K-1.3.1
35. [TapameTpsl U MPUMEHEHHE ATOMHBIX M MOJIEKYJISIPHBIX TEHEPATOPOB IK-1.Y.2
36. ITyckoBo# MOTOK IK-1.3.1
37. BrixomgHas MOILIHOCTE I[1IK-1.B.1
38. [IlupuHa TMHUY U3TYyUYECHUS I1K-1.B.1
39. CTabuIbHOCTh YaCTOTHI I1K-1.B.1
40. ITaccuBHBIE KBAHTOBBIE CTAHJAPTHI YACTOTHI I1K-1.3.1

Bomnpocsr (3amaun) mns 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Ne i/ [Tepeuens BompocoB (3amaw) auist 3aueta / qudd. 3adera I/IHI[II/I<I?;Opa

Y4eOHBIM IJIaHOM HE MPEYCMOTPEHO




[TepeyeHbr TeM Ui KypCOBOTO IPOCKTHPOBAHHS/BBIOJIHEHUSI KypCOBOM pPadOThI
npezcTaBiIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHb TeM JJIsl KYpPCOBOTO MPOSKTHPOBAHUS/BBIMOIHEHHS KYPCOBO pabOThI

Ne 11/ [TpumMepHBIi TepeyeHp TEM IS KypPCOBOTO IPOSKTHPOBAHUS/BBITIOITHEHUS
B KypcoBOH paboThl

Y4eOHbIM MJIaHOM HE NPEIYyCMOTPEHO

Bompocel 11 IpoBeneHHMsT TPOMEXYTOYHOW aTTeCTalliki B BUJE TECTUPOBAHUS
npecTaBICHBI B Tabmwmie 18.

Tabnuua 18 — [IpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

. Kox
Ne /it [IpuMepHBIii TepeyeHs BOIIPOCOB ISl TECTOB
UHAMKATOpa
1. | 3anummre BeIpaKeHUE JJIsl SHEPTUU AJIEKTPOHA B aTOME BOJOPOJIa IK-1.V.2
3anuiuuTe BeIpaXKEHUE I TpaBuiia yacToT bopa IIK-1.¥.2

3. | 3anummuTe BeIpakKeHHE I paclpenesieHus aToMOB 1o sHepretudeckuM | [IK-1.V.2
YPOBHSIM B COCTOSIHUM TEPMOJIMHAMUYECKOTO PAaBHOBECHSI.

4. | 3anummure BbIpaKEHUE JUIs INIOTHOCTH MHBEPCHOM HACEICHHOCTH. IIK-1.¥.2

5. | 3anumuTe BRIpaXKEHHE 711 COOCTBEHHBIX YaCTOT OTKPBITOTO [K-1.Y.2
pe3oHaropa.

6. | 3anumuTe yclIOBHE TeHepaluu Ja3epa. IIK-1.Y.2

7. | 3anumuTe BhIpaxeHue ais 3akoHa Credana-bonapimana. IIK-1.¥.2

8. 3anuimmuTe BeIpaxKeHue i1 3akoHa Buna IIK-1.V.2

9. | 3anumure ycioBHEe MHBEPCHOM HACENEHHOCTH IS [K-1.¥ .2
MOJYIPOBOIHUKOBOTO Jlazepa.

10. | OnummTe 3aBUCUMOCTh MOITHOCTH T€JIMH-HEOHOBOTO Jla3zepa OT [K-1.¥ .2

JIMaMeTpa ra3opa3psgHo TpyOKu

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JAMCHMUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
0o0yueHwus1, mpeicTaBlIeHbl B Tabiuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it ITepeyeHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. Meronudyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUS
UHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUpPOBAHHUS KOMIETEHIMM, coepx aTcs B
JOKaJIbHBIX HOpMaTUBHBIX akTax [YAIl, pernameHTHUpyOMUX TMOPSAOK U MPOUEAYPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIeBAEMOCTH U MPOMEXKYTOUHOM aTTecTalui 00y4aronuxcs
I'VAIL

11. Meronuyeckue ykazaHus s 00y4YarOUIUXCs O OCBOCHUIO TUCITUTUIMHBI

11.1. Metoguueckne yKa3zaHus [ OOYyYarOIIMXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuara.

OCHOBHOE Ha3Hay€HUE JIEKIIMOHHOIO MaTepuala — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe U SICHOE H3JIOKeHHEe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOW JIEKIIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOMYYUTh BCIO MH(POPMAIMIO 1O TEME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIeM AUCIHUIUIMHBI, METOJO0B HAYYHOTO TO3HAHUS, HOBEUIINX
JTOCTIKEHUI HaydHO MbIciu. B ydeOHOM mpoliecce JeKIHUsl BBIMOIHIET METOJOJOTHYECKYIO,
OpTraHU3aIMOHHYI0 U WHPOPMAIMOHHYI0 (DyHKIWHU. JIeKIHs pacKphIBacT MOHATHIHHBIN anmapat




KOHKPETHOW 00nacTu 3HaHUs, €€ MpoOJeMBbl, JaeT LEIbHOE IPEACTABICHHE O TUCLUILINHE,
NIOKa3bIBAET B3aMMOCBS3b C JPYTUMHU JAUCIUIUINHAMHU.

[lmaHupyemble pe3yIbTaThl IPH OCBOCHUH 00YYaIONIMMHUCS JICKIIMOHHOTO MaTepuaa;

— TOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OTIPEEISEeTCS EIeBOH YCTAHOBKON K KayKI0H KOHKPETHOH TeMe;

— TOJIy4eHHE OIbITa TBOPUYECKOH paboThl COBMECTHO € IPEINOIaBaTeleM;

— pasBuTHE TPOPECCHOHATBHO-IENOBBIX  KAayecTB, JIIOOBH K TpeAMETy |
CaMOCTOSATEIIFHOTO TBOPYECKOTO MBIIIITICHUS.

— TOSBJECHUE HEOOXOJMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITEIbHON paboThI;

— TOJyYeHHE 3HaHMH O COBPEMEHHOM YPOBHE pPa3BUTUS HAyKH M TEXHUKH H O
IPOTHO3€ UX Pa3BUTH Ha OJMKaNIINE TO/BI,

— HAYYHTBhCS METOAWYECKH 00palaThiBaTh Marepuan (BBIIECNATH TJIABHBIE MBICIH U
NOJOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOAAM, IOBTOPSATh WX B  Pa3IUYHBIX
bopMyIIHpOBKax);

— MOJy4eHHE TOYHOTO NOHMMAaHHS BCEX HEOOXOIMMBIX TEPMHUHOB U ITOHSATHH.

JIeKUMOHHBIIT MaTepHal MOXET CONPOBOXKIATHCS JIEMOHCTpAlel ClaioB |
UCTIOJIb30BAaHUEM DPA3aTOYHOrO MaTepuasia IPH TPOBEACHUM KOPOTKHX TUCKYyCCHH 00
0COOCHHOCTSIX TPUMEHEHHUS OT/ACIBHBIX TEMATHK 10 JHCIUILTHHE.

CTpyKTypa NpeoCcTaBICHUS JEKIIMOHHOTO MaTepraIa;

— M3JI0)KEHUE MaTepHala C UCTIOJIb30BaHUEM JOCKH;

— M3JI0)KEHUE MaTepHaa C NCIOJIb30BaHUEM IIPOEKTOPa, IEMOHCTPAIHS CIIAiI0B;

— TOSICHEHHE KOHCTPYKIMHU 3JIEKTPOHHBIX NPHOOPOB M OJIOKOB C HCHOJIb30BAaHHEM
CTEHJIOB;

11.2. MeTtonudeckue yKazaHdus Il OOYYArOMIMXCS IO TMPOXOXKICHHUIO MPAKTUYCCKHIX
3aHIATHI

[IpakTudeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
nporecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMILJIEKCa Y4YEOHBIX 3aJaHUi C LEJTbI0 YCBOCHUS HAYYHO-TEOPETHYECKHUX OCHOB YUEOHOMU
JTUCIUIUIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OTIBITA TBOPUECKOHN JESITETLHOCTH.

[enpro mMpakTHUECKOTO 3aHATHUS JJIsI 00YUYaIOIIEToCs SIBISIETCS MPUBUTHE O0YUYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTHYECKOM JIEATEIbHOCTH MO U3y4aeMON AUCIUIUIMHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHI:

— 3aKperuieHue, yriayOjeHue, pacHIMpeHHe W JeTalu3alus 3HAHWK TPH PEIICHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEIIbHBIX  CIIOCOOHOCTEH, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHUE HOBBIMH METOJAMH W METOAMKAMH HM3Y4YCHHUS KOHKPETHOM Y4eOHOM
JMCIMIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS TIOJTYYEHHBIX 3HAHWM ISt
BBITTOJTHCHHUS 3aIaHUM;

— ofecrnedyeHre palMOHAILHOTO COYETaHUsl KOJJIEKTUBHON U WHAMBHUAYAIbHON (Qopm
o0ydeHusl.

TpebOoBaHKs K IPOBEACHUIO IPAKTUUECKUX 3aHITHI

CryneHT 00s13aH O3HAKOMHUTBCS C COJCp)KAHHWEM 3aJavd, TPEIJIOKCHHOW eMy Ha
MPAKTUYECKUX 3aHATUAX. [IOHATH €€ CMBICH U HAMETUTH IUIaH pelieHus. [lanee oH ucnonap3yer
100 JIEKIMH, TUOO CIIPABOYHYIO JINTEPATYPy U PeIIaeT 3a/1ady caMOCTOSATEIbHO.

3. TOAUYECKUE VKA3aHUA Ul YAIOIMXCSA 110 BBINOJIHEHUIO 11 TOPHBIX
11.3. Mero €CKHe asa o0y4aro C 0 OJIHEHHIO J1a00opaTo
pabot



B xone BeimonHeHus n1a00paTOpHBIX pPAaOOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKHUE HABBIKH, OBJAJETh COBPEMEHHON METOIUKOM M TEXHUKOU
OKCTIEPUMEHTAa B COOTBETCTBHH C KBAIM(PUKAIMOHHONW XapaKTEPUCTHUKOW OOYyYaromerocs.
BrimonHenue 1abopaTOpHBIX pabOT COCTOUT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJIMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHUN.

BrimonHenue 51abopaTopHBIX paboOT OO0yyaromMMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHre CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpETeHHE HAaBBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILTUHEI;

— 3aKpeIUIeHHe, pa3BUTHE U JAETalIM3alus TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JEKIMSX;

— MoJyueHHe HOBOW MH(OpMAIUH 110 U3y4aeMOW AUCLUILINHE,

— §OpuoOpeTeHHEe  HABBIKOB  CAMOCTOSITENBHOM  paboThl ¢ JaOOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

HaumeHnoBanue 1abopaTopHBIX pabOT M COOTBETCTBYIONIEE UM KOJMYECTBO YUEOHBIX
YacoB MPUBE/IEHBI BhILIE B TAOIUIIE 5.

JlaGopaTopHble 3aHSATHS MPOBOMATCS B CHEIHMaIbHON nabopatopun «KBaHTOBBIE
npudoper CBU» kadenpsr Ne 21 «PagmoTeXHUYECKHX W OMNTOAJICKTPOHHBIX KOMIUJIEKCOB» B
aymutopuu 11-016 na yn. b. Mopckoii.

Jlnst BeIMOTHEHUsT J1abopaTOpHBIX padoT, oOydarommecs Ha J0OPOBOJIBHOM OCHOBE
bOopMUPYIOT U3 COCTaBA TPYIIILI HECKOIBKO «Opuram» mo 2 — 3 yenoBeka B Kaxaon. Kaxmoii u3
«Opuraay mpenojaBaresieM HazHaudaeTcs jabopatopHas padota. Kaxmoit madoparopHoit padore
NPEIIECTBYET KOJUIOKBUYM, KOTOPBI MPOXOIUTCS CleayouM oopa3zoM. Kaxomy cTyieHTy B
«Opurazey» InpenojaaBaTeslb NEPCOHAIbHO 3a7aéT 1 — 2 Bompoca, Kacaroluecs JuOo Mopsiika
BBINOJIHEHUS JTAOOpaTOpHON paboThl, MO0 (pU3MUYECKON CYTH HCCIEAYeMOro B HEH SBICHHS.
CryneHT cuuTaeTrcs JAOMYILIEHHBIM K BBINOJHEHUIO Ja0OpaTOpHON paldoThl TOJBKO IIOCHE
YCHEWHON cJauM KOJUIOKBUYMa.

OKcIepUMEHTAIbHbIE JaHHbIE, TIOy4YE€HHBIE B XO/I€ BBIIIOJHEHUS JIAOOPaTOPHON paboThI
U TIPE/ICTaBJICHHbIE B TaOIMUHON (popme, 3aHOCATCS B MPOTOKOJ. JomycKaeTcs HaJuuue 0JJHOTO
IPOTOKOJIA HAa «OpHUramy».

3ammra 7a00paTOpPHBIX pabOT TpeArnosiaraeT Halu4yhe OoT4éra y KaxkIoro us3
oOyuatomuxcs. OTU€T JOMKEH OBITh BBINOJHEH [0 BCEM IIpaBHUJIaM, IPEAyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSMHU K J1a0opaTopHoii paboTe 1 HOpMaTHUBHOM ToKyMeHTanuei BY3a.

Ilocne o3HakOMIIEHUS C COAEpKAHUEM OTUETA U MPEJICTABICHHBIMU B HEM pe3ysbTaTaMU
UCCIICIOBAaHM, TpenojaBareib 3aJaéT KaxJOMy H3 OOYYaoOLIMXCS HECKOJIBKO BOIIPOCOB,
KacaroIluxcsl MO0 TEOPETHYECKOro MarepHaia, HU3JI0)KEHHOIO B METOJMUYECKUX YKa3aHUsX,
a100 aHaIM3a MOJIyYEHHBIX AKCIEPUMEHTANIBHBIX JAaHHBIX. TOJBKO IOCHE YCHEIIHBIX OTBETOB
o0yuyaromerocss Ha BOIIPOCHI MpENOJaBaTeNss U YCBOCHHS UM TEOPETUYECKOTr0 Marepuana,
CTaBUTCS OLICHKA.

Takum oOpa3omM, ©pH NPOBEIEHUM JIAOOPATOPHBIX  3aHATHM  HpenojaBaTellb
OCYUIECTBIIIET KOHTPOJIb yCIIEBAEMOCTH MOCPEICTBOM CIIEAYIOIIUX CPEACTB:

® OILIEHUBAIOTCS OTBETHI CTYJIEHTOB IIPH CJlay€ KOJUIOKBUYMa;

® OIICHMBAETCS YCHEIIHOE BBINOJHEHUE IPOrPAMMBI UCCIEAOBAHUI, U3JI0KEHHOU B
METOJIMYECKUX YKA3aHUIX U TPAMOTHOE 0OPMIICHHE TPOTOKOJIA;

e OILIGHHMBaeTCs TrpaMoTHOe odopmieHHe oT4éTa MO JabopaTopHOW paboTe B
COOTBETCTBUHM C TPEOOBAHUSIMHU METOIMYECKHX YKa3aHHM, a TakKe Haaudue B
OTUY€TE BBIBOJIOB O pe3ysbTaTax MPOBEAEHHBIX UCCIIEIOBAHNM;

® OILIGHUBAIOTCS OTBETHI CTYJIEHTOB B X0/JI€ 3alIUTHI JJA0OPATOPHOH PabOTHI.

Bce orieHKH, B TOM 4HCJIe UTOTOBAsl, BEICTABJIAIOTCS 10 S-0aJbHOM IIKae.



Jlig xaxoi u3 yka3zaHHBIX B TaOmuie 5 abopaTopHbix padboT B 6ubnunoreke I'VYAII u B
naboparopuu B ayn. 11-010 uMeroTcs METOIUYECKHE YKa3aHHUS.

B MeTtogmueckux ykazaHHSX K BBITOJHEHHIO JaOOpaTOPHBIX PabOT 00O3HAYECHBI LIEITH
KaX/10i paboThl, MPUBOIUTCS MepeUeHb JaOOPaTOPHOro 0OOPYAOBAHHS U CXeMa JIabopaTOpHOU
yCTaHOBKH. B cxaroil ¢hopme HaHbI OCHOBHBIE TEPMUHOJIOTHYECKHE TTOHSITHS, OTHOCSIINECS K
UCCIICIOBAaHUIO, Pa3bsICHEHA CYTh UCCIEAYEMbIX (PU3MUECKUX SIBICHHM, MPUBEICHBI PacUETHBIC
¢opmynbl. Tam ke mnpencTaBlieHbl TAaOIMIBI SKCIEPUMEHTAIBHBIX JAHHBIX, IOJYUYEHHBIX
o0yyaromuMuCs B XOJA€ BBINOJHEHHs jabopaTopHoil pabotel. Kpome Toro, meromndeckue
yKa3aHUsI COJepkKaT KaK IUIaH UCCIIETOBAaHMS, TaK U METOJUKY 00OpaOOTKH SKCIEPUMEHTAIHHBIX
JAHHBIX, COCOOBI X MpeiCTaBlIeHuUs (IIOCPEICTBOM TabauIl ¥ ITpaMKOB), a TAKKE IPUMEPHBIE
KOHTpPOJIbHbIE BOMpPOCHl. OTHENbHBIM IIYHKTOM B METOJUYECKHX YKa3aHUSAX H3JI0KEHO
coJiepKaHue oT4éra o J1abopaTopHoii pabore.

3amanue ¥ TpeOoBaHUs K POBECHUIO J1a00PATOPHBIX paboT
Obsi3amenvHo 015 3anoIHeHUs npenodasamenem

Crpykrypa u hopMma oTdeTa 0 1abopaTopHOr paboTe

[IpuBonATCS B METONMWYECKMX YKa3aHMSIX K BBIMOJHEHUIO 1a00paTOpHBIX paboT,
npejcTaBieHHbIX B Tabnuue C, a Takke B pasjiele HOpMAaTUBHOM nokymMeHTauuu caita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

TpeboBanus K 0hOpMIIEHHIO OTYETA O Ja00PATOPHOH padoTe

[IpuBoasiTCI B METONMYECKHX YKAa3aHUAX K BBIMOJHEHUIO JIA0OPATOPHBIX padoT,
npencTaBieHHbIX B Tabnuie C, a Takke B pasliele HOpMAaTUBHOM nokymeHTanuu caiita ['YAII
http://guap.ru/guap/standart/titl_main.shtml.

11.4. Meronuueckue yka3aHus A1 0OYYaIOUIUXCS 10 MPOXOKIACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThl, 0OYYarOMIUIiCS BBIMOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHSL.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThl, Yy oOydaromerocss GopMHpPYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HAHUM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NeEpuoJ OOydeHHUs, IOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
podeCCHOHATBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo AUCIHUILTHUHE;

— METOJIMYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
0 3209HOU (hopme 0OyICHHUS).

11.5. Meronuyeckue ykasaHusl [ OOy4yaroUMXcs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMATPUBAET KOHTPOJb KadyecTBAa 3HAHUHI
00yyaroImuxcs, OCyIIECTBIEMOr0 B TE€YEHHUE CEMECTpa C IEJIbI0 OLEHUBAHMS XO/a OCBOCHHUS
JTUCIUIUIAHBI.

Cucrema OLIEHOK 10 IPOXO0XKIECHUIO TEKYLIETO KOHTPOJIS YCIEBAEMOCTU OCYLIECTBIIAETCS
B COOTBEeTCTBHHM ¢ TpeOoBanusMu Ilonoxxkenuit «O TeKyleM KOHTpOJE YCIIEBAEMOCTH H

IpPOMEXYTOUHON arrectauu cryAeHToB ['YAIIL, oOydarmuxcss mo mporpaMMaM BBICILIETO



obpazoBanus» u «O MOIYJIBbHO-PEUTHHTOBON CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThl
ctyneHToB B ['YAIDy.

11.6. Meronnyeckue yka3aHus Ui 0OydarolIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTallUU.

[IpomexyTounass  arrectauus  OOydYarOIIMXCS — NpEeAyCMaTpUBaeT  OLCHUBAaHHE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO auciuiuinHe. OHa BKIIOYAET B
ceOst:

— DJK3aMeH — (opma OLEHKM 3HaHUM, NOJYYEHHBIX OOydYaromUMci B IPOLECCe
U3YyYECHHS BCEH NUCIUIUIMHBI WA €€ YacTH, HAaBBIKOB CAMOCTOSTENbHON padoThl, CIIOCOOHOCTH
OPUMEHSTh HMX JJIS PEHICHUS NMPAaKTUYECKHX 3a7ad. DK3aMeH, KaK MNpaBWIIO, TMPOBOAMTCS B
NepUoj HSK3aMEHAIIMOHHOW CECCHM W 3aBEpINAeTCS AaTTEeCTAI[MOHHON OIEHKON «OTIHMYHOM,
«XOPOILIO», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

Cucrema OIIEHOK MPH MPOBEICHUU MPOMEXKYTOYHOW AaTTeCTAllUU OCYIIECTBISIETCS B
cooTBeTCTBUU ¢ TpeboBaHusMU [lonoxenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTU U
MPOMEXKYTOUHOM artectanuu ctyAeHToB [ YAIIL, oOydarmuxcss mo mporpaMMaM BBICIIETO
obpazoBanusi» u «O MOIYJIBbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4ueOHOW paboThl
ctyaeHToB B 'Y AID.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL
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