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AHHOTAIUA

JucuumuinHa «JIeKTpOHHBIE U KBaHTOBBIE prOopsl CBUY» BXOIUT B 00pa3oBaTeIbHYIO
IpOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpHara 1o HaIpaBJICHHUIO OJATOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HaMpaBIeHHOCTH « ONTHKO-3JIEKTPOHHbBIE IPUOOPHI U
KOMIUTEKCh». Jlucumminnaa peanusyetcs kadeapoit «No2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

[IK-1 «CnocoOHocTh K (OPMHUpPOBAHUIO TEXHHYECKUX TpeOOBaHMM M 3aJaHUil Ha
OPOEKTHUPOBAHWE M KOHCTPYHPOBAHHE ONTHYECKMX M OINTHUKO- JJIEKTPOHHBIX MpPHUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

IIK-2 «CnocoGHOCTh K MaTeMaTHYECKOMY MOJIEIMPOBAHUIO IPOLECCOB U OOBEKTOB
ONTOTEXHUKH M MX MCCIICAOBAHUIO Ha 06a3e mpodecCHoHaNbHBIX TAaKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUSA U CAMOCTOSITEIbHO pa3pabOTaHHBIX IPOrPAMMHBIX IPOILYKTOBY»

[IK-3 «CnocoOHOCTh K aHAIU3y, pacyeTy, MPOEKTUPOBAHHIO M KOHCTPYHPOBAHUIO B
COOTBETCTBUM C TEXHMYECKHM 3a/laHUEM THUIIOBBIX CUCTEM, IpPHUOOPOB, ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YpPOBHSX, B TOM 4YHCJIE C HCIOJIb30BAHUEM CHUCTEM
aBTOMATH3UPOBAHHOT'O IPOEKTUPOBAHUS»

CopepxaHue IUCLUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C HPUHLUIIAMU
IOCTPOCHUS KBAHTOBO-3JIEKTPOHHBIX YCTPOHCTB M HMX NPUMEHEHUEM IpU pa3paboTKe CUCTEM
nepeaayd, oOpaOOTKM U 3amuThl HMHOOpPMAIMK B TEICKOMMYHHKAIIMOHHBIX CHCTEMaXx;
U3yYeHHUEM KOHCTPYKIMM M XapakTepUCTHK Iepefaloliel M INpPUEeMHOM ammapaTypsl
ONTUYECKOTO JMana3oHa; BIMSHUEM BHEIIHUX BO3JCUCTBUI Ha KaHAIbI Nepeaadd nHpopMauu
B OIITUYECKOM JHara3oHe.

[IpenogaBanue AUCUMILIMHBI MpeAycMaTpUBaeT cieayroume (opMbl OpraHU3aIUH
y4e0HOT0 Tporiecca: JISKIUH, 1a00paTOpHbIe paOOThI, MPAKTUICCKUE 3aHSATHUS, CAMOCTOSITEIIbHAS
paboTta oOyJaromerocs.

[IporpaMMoOli AUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIUE BUIbl KOHTPOJSA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAS aTTecTalus B popMe IK3aMeHa.

OO6mast TpyJJOEMKOCTh OCBOCHUS JUCIUIUIMHBI COCTaBIsIeT 4 3a4eTHBIX enuHulbl, 144
yaca.

SI3bIK 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS IO TUCITUILTAHE

1.1. [lenwu npenogaBaHus JUCIUATUTHHBI

[enpro mpemogaBaHus AUCIUTLINHBI SBIISETCS 3HAKOMCTBO C (DM3MUYECKUMU OCHOBAMH
ANEKTPOHHBIX U KBaHTOBBIX NpubopoB CBY u ontudeckoro nuamna3ona. J{s HOCTHKEHUS ATON
[EJTH CTaBATCS 3aJaud W3yUYCHUS CICAYIOIIUX BOIMPOCOB: MPUHIUIBI TOCTPOCHUS KBAHTOBO-
AIIEKTPOHHBIX YCTPOMCTB W MX MPHUMEHEHHE MpU pa3pabOTKe CUCTEM Iepeaaydu, oOpadoTKu U
3amuUThl HHQOPMAIIMK B TEIEKOMMYHHKAITMOHHBIX CHCTEMaX; KOHCTPYKIIMH M XapaKTePUCTUKU
nepefaroeii W TNPUEeMHOM ammapartypbl ONTHYECKOrO JHMana3oHa; BIMSHHE BHEIIHHX
BO3JICHCTBUI HAa KaHAJIBI TepeAadyd WHEGOPMAlMd B ONTHYECKOM JHMANa30HEe, IOJIydYeHUs
HABBIKOB TMPAKTHMYECKON pabOThl M M3ydeHUs KBAHTOBbIX mpubopoB CBY u onTuueckoro
JrarasoHa (IIpy BRIMOJIHEHUH J1a00paTOpHBIX padoT).

1.2. JlucuumniuHa BXOAMT B  COCTaB  4acTd, (OPMUPYEMOH  y4aCTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEIbHON MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHsp mIaHUPYEMBIX PEe3yJIbTATOB OOYUEHUS MO TUCIUIUIMHE, COOTHECCHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHHUILTUHBI OOYyYAOIIUNACSA JAODKEH 00JaJaTh CIETyIONIMHE
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbl X JOCTHKEHUS PUBEJICHBI B

Tabimuue 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpynna)

Ko n naumenoBanue

KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA

KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH
[1K-1.3.1 3Hath TpeOoBaHus, NPEAbSBISIEMbIE K
ITIK-1 Crioco6HOCTh K | pa3pabaTbiBaeMOl ONTOTEXHUKE, ONTUYCCKUM U
(bopMHIpoOBaHUIO OTITUKO-3JIEKTPOHHBIM PUOOPaM U KOMIUIEKCaM
TEXHUYECKUX [IK-1.Y.2 yMeTh aHaIU3UpOBaTh U ONPEACIATh
TpeOOBaHUN U TpeOOBaHUS K IapaMeTpaM, IPEIbsABISEMbIEM K
3aJlaHu} Ha pa3pabaTbIiBaeMOi ONTOTEXHUKE, ONTHYECKUM U
[IpodeccuonanbHble | IPOEKTUPOBAHUE U OTITUKO-3JIEKTPOHHBIM MPUOOPaM U KOMIUIEKCaM
KOMIIETEHITHH KOHCTPYUpPOBaHUE C YYETOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
ONTUYECKUX U TEOPETUUECKUX PE3YJIbTaTOB
onTuKo- 31eKTpoHHbIX | [IK-1.B.1 Bnaners HaBbIKamMu onpeaeineHus,
puOOopOB, KOPPEKTUPOBKHU M 0OOCHOBAHUS TEXHUYECKOTO
KOMIUIEKCOB U UX 3aJlaHus B 4YaCTU MPOEKTHO-KOHCTPYKTOPCKHUX
COCTaBHBIX YacTen XapaKTEPUCTHUK OJIOKOB U y3J10B ONTHYECKUX U
OINITHUKO-3JIEKTPOHHBIX MTPHOOPOB
ITK-2 CnocobHOCTH K
MaTeMaTH4YeCKOMY
MOJIETUPOBAHUIO
MIPOLIECCOB U
00BEKTOB
ONTOTEXHUKH U UX
[1IK-2.3.1 3HaTh pa3nuyYHbIE YHCIECHHBIE METO/IBI,
UCCIJIEIOBaHUIO HA
[TpodeccuonanbHbIe ase B TOM UYHCJIE PEAIN30BAHHBIE B TOTOBBIX
KOMIIETEHIINH O6uOIMOTEKax MPU PEIICHUH KOHKPETHBIX
po(hecCHOHATBLHBIX
ONTUYECKHUX 3a/1a4
MaKeTOB
aBTOMATHU3UPOBAHHOIO
MIPOEKTUPOBAHUS U
CaMOCTOSITENILHO
pa3paboTaHHBIX

IIPOrpaMMHBIX




IIPOJTYKTOB

[Tpodeccronanbubie
KOMITCTCHIHH

I1K-3 CrocoOHOCTE K
aHaIIN3Yy, pacyery,
MPOCKTHUPOBAHUIO U
KOHCTPYUPOBAHUIO B
COOTBETCTBHHU C
TEXHUYECKUM
3a/IaHHEM THIIOBBIX
cHucTeM, puOOpoB,
ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U
3JICMEHTHOM YPOBHSIX,
B TOM YHCJIIE C
HCIIOJIb30BaHUEM
CHUCTEM
aBTOMATHU3HPOBAHHOTO
MIPOEKTUPOBAHUS

[1K-3.3.1 3HaTh THIOBBIE CUCTEMBI U IIPUOOPHI
ONTOTEXHUKH Ha CXEMOTEXHHUYECKOM U
3JIEMEHTHOM YPOBHSX

[TIK-3.VY.1 ymeTb onpenensats pundeckue
IIPUHLIMIIBI I€HCTBUS TUIIOBBIX CUCTEM U
IpUOOPOB, ONITOTEXHUKU B COOTBETCTBHHU C
TEXHUYECKUMU TPEOOBAHUSIMU C
HCIOJIb30BAaHUEM TEOPETHUYECKHX METO/IOB,
IIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUSA U
KOHCTPYUPOBaHUS

[1K-3.VY.2 ymeTs pa3zpabaTbIBaTh
(yHKIMOHATIBHBIE, CTPYKTYPHBIE CXEMBbI CUCTEM
U IpUOOPOB ONTOTEXHUKU B COOTBETCTBHHU C
TEXHUYECKUMHU TPEOOBAHUSMHU C
HCII0JIb30BAHUEM TEOPETUUECKUX METOOB,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
KOHCTPYUPOBaHUs

— «Du3ukay,

2. Mecro mucturuiuHbl B cTpykType OI1
JucuumnnuHa MoxeT 6a3upoBaThCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YUYaIOIUMUCS
IIPY U3YYECHUH CIEAYOIUX JUCUUIUIAH:

— «MaremaTuka (MaTeMaTUYECKUI aHATIU3)»,

— «DneKTpoAMHAMUKA U PaCIpPOCTPAHEHUE PAJHOBOJIHY,
— «OJEeKTPOHUKAY,

— «OCHOBBI OIITHKNY,
— «McTOYHNKY U TPUEMHHUKH ONTUYECKOTO U3ITyUEHUS»,

3HaHMs, TOJY4YEHHbIE NPU U3YYEHUH MaTepuana JaHHOU

JUCHUIIIIMHBI, UMCIOT KaK

CaMOCTOSITENIBHOE 3HAYEHUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3yUYEHUU IPYTUX JUCLIUILINH!
— «Ycrporictea CBY 1 aHTEHHBI»,

«upoBbie yCTPOHCTBA U MUKPOIIPOLIECCOPBD)

3. O0BeM U TPYAOEMKOCTh TUCIUILTHHBI
Jlannaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUJIOB yYY€OHOM
paboThI 1O TUCIUILTHHE (M pactpeie]IeHue 3TOH TPYJA0EMKOCTH TI0 CeMeCcTpaM) NPeCTaBICHbI B

Tabnuiie 2.
Tabmmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTUTUHBI
TpynoemMKoCTh 110
Bun yuebHoit paboThI Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
H3 Hux uacoe npakmuueckoi n0020moeKu 34 34
AyoumopHnule 3anamus, BCETO 4ac. 68 68
B TOM YHUCJIC:
neknuu (JI), (wac) 34 34
npakTudyeckue/cemunapckue 3anarus (I13), 17 17
(dac)
naboparopabie padotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (1ac)




9K3aMeH, (4ac) 45 45
Camocmoamenvnas padboma, Bcero (4ac) 31 31
Buo npomesccymounoit ammecmayuu. 3a4er,
mudd. 3auger, sk3ameH (3auer, udd. 3ay, JK3. JK3.

Dk3.*¥)

*k
IIpumedanue: kaHIUAATCKHUI IK3aMEeH

4, ConepmaHI/Ie JUCHUITIIMHBI

4.1. Pacnpepnenenue TpyA0€MKOCTH TACIUILIAHEI IO pa3eiaM U BUIaM 3aHITHIM.

PEB,[[CJIBI, TEMbI JUCHUIIMHBI U UX TPYAOCMKOCTb IPHUBCACHLI B Ta6J'II/ILIe 3.

Ta6mmia 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, HX TPYJIOEMKOCTh

Paznensl, TEMbI JUCLMILIMHBI

Jlexun
(qac)

I13 (C3)
(qac)

JIP
(gac)

KIT
(qac)

CPC
(gac)

Cemectp 7

Paznen 1.

Tema

1.1 Ocobennoctu CBY u ontuyeckoro
Jarna3oHOB

1.2 HazHaueHne KBaHTOBBIX TPUOOPOB

1.3 Knaccudukanus KBaHTOBBIX IPUOOPOB

Pazmen 2.

2.1 DHepreTuyecKre ypoBHU B aKTUBHOM
BEIIECTBE

2.2 OCHOBHBIE TIOHSTHS U ONPEICICHUS B
KBAHTOBOH 3JIEKTPOHUKE

2.3 HaceneHHOCTH YHEPIETUYECKUX YPOBHEN IIPH
TEPMOIMHAMHYECKOM PABHOBECUU

2.4 Ilepexopl MUKPOUYACTHUI] MEKITY
SHEpPreTHYeCKUMHU YPOBHSAMU

2.5 CrioHTaHHBbIE NTEPEXO0/IbI

2.6 Beinyx1eHHbIC (MHAYIIMPOBAHHBIE) MIEPEX 0 IbI
2.7 CooTHOMIEHHUS MEX Ty KOXPPHUIIHEHTaAMU
OWHIITENHA

2.8 PenaxkcallMOHHBIE IEPEXOIbI

2.9 lllupuHa ciekTpadibHOU JTUHUHN

2.10 B3aumoseiicTBuE KBAaHTOBBIX CHCTEM C
3JIEKTPOMArHUTHBIM U3ITy4YeHHEM

2.11 Bo3MOXHOCTb yCUJIEHUS M T€HEPALIUY B
KBAaHTOBBIX IPUOOpax

2.12 U3ny4deHue sHEprUM MOJIEKYJIaMU B
pe3oHaTope

2.13 CnocoObl co3iaHusl HHBEPCUN
HaCeJIEHHOCTE!

2.14 D¢ dexr Ulrapka

2.15 Dddexr 3eemana

10




Pazgen 3.

3.1 PaGouee BerecTBO

3.2 DHepreTu4yecKre YpOBHHM MapaMarHUTHBIX
MOHOB

3.3 PenakcaniioHHbI€ MPOLIECCHI B
napaMarHUTHBIX KpUCTaIax

3.4 DNeKTpOHHBIN NTapaMarHUTHBIN Pe30HaHC
3.5 Ananus pabotsr KITY

3.6 ITpunITMT pabOTHI TPEXYPOBHEBON CXEMBI 10 ) 3 8
3.7 PacueT MHBEpPCHOM pa3HOCTU HACEIEHHOCTEH
3.8 [TapameTpsl u xapakrepuctuku KITY

3.9 IlapameTpbl OTpakaTeILHOTO
oaHope3onatopHoro KITY

3.10 upoxkomnonocusie KITY

3.11 ITapamerpsr KITY Gerymieii BoHBI

3.12 Co6crBennsie mrymsl KITY

3.13 Konctpyknuu KITY

Paznen 4.

4.1 YcTpoHcTBO 1 MPUHIUN IEHCTBHS aTOMHBIX U
MOJIEKYJIAPHBIX T€HEPATOPOB

4.2 Pabouee BemecTBo

4.3 I'eneparop Ha MyYKe aTOMOB BOJAOPOJA

4.4 [TapameTpbl U NPUMEHEHHUE ATOMHBIX U 3 4 5 3
MOJIEKYJISIPHBIX T€HEPaTOpOB

4.5 IlyckoBoit IOTOK

4.6 BrixoHasg MOIIHOCTH

4.7 UlupriHa TUHUY U3ITy4EHUs

4.8 CTabUIBHOCTB YaCTOTHI

4.9 IlaccuBHbIE KBAaHTOBBIE CTAHAAPTHI YaCTOTHI

Hroro B cemectpe: 34 17 17 31

Uroro 34 17 17 0 31

[IpakThueckass MOATOTOBKA 3aKJIIOYaeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0yyaromMUMHUCS ~ ONpPENEeNeHHBIX  TPYAOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oy;ymien
poQpeCCUOHATIBHOM J1eATENBbHOCTBIO.

4.2. CopaepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B Tabnuile 4.

Ta6muia 4 — CosepkaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 BBeaenue

Ocob6ernoctr CBY u onrTiueckoro quara3oHoB

Ha3naueHnue KBaHTOBBIX MPUOOPOB

Knaccugukarusi KBaHTOBBIX IPHOOPOB

2 OcHOBBI KBAHTOBOI 3J1eKTPOHUKH

OHepreTuyecKkue YpoBHHM B aKTUBHOM BELIECTBE

OCHOBHBIC TIOHATHSA U ONpCacICHUA B KBAaHTOBOM OJICKTPOHHUKE

HacenennocTtu sHepreTnyeckux ypoBHe# npu
TEPMOJIMHAMHYECKOM PABHOBECHHU




Ilepexoibl MUKPOYACTHIL MEKY SJHEPIreTUYECKUMH YPOBHIMHU

CroHTaHHbIE IEPEXObI

BrinyskeHHble (MHAYIIMPOBaHHbBIE) MEPEXOIbI

CoorHouieHus: Mexay kKoadduunenraMmu DUHIITEHA

PenakcanmoHnbie Mepexoabl

[IInprHa CIEKTPAIBHOMN JIMHUHU

B3aumopeiicTBre KBAaHTOBBIX CUCTEM C 3JI€KTPOMArHUTHBIM
W3IIyYCHUEM

Bo3M0KHOCTB YCUJICHUSA U IT'CHCPAIMU B KBAHTOBLIX HpI/I60an

W3nyueHue sHepruu MoJIEKyJaMH B pe30HaTOpe

Cnoco0bl co31aHusI HHBEPCUU HACEJICHHOCTEH

Dddext lTapka

Dddekt 3eemana

3 KBaHnToBBIE nmapaMaroHuTHbIC YCUJIUTEC/IN

Pabouee BemecTBo

OHepreTuyecKkue YpoBHU NapaMarHuTHBIX HOHOB

PeJ'IaKcaI_II/IOHHBIe IMPOHCCCHI B ITAPpAMAIHUTHBIX KPUCTAJJIAX

OJNEKTPOHHBIN NTapaMarHUTHBIA PE30HAHC

Amnanus padotsl KITY

[Tpunumn paboThl TPEXYPOBHEBOW CXEMBbI

Pacuer HHBCpCHOfI Pa3HOCTHU HaceJICHHOCTEH

ITapameTpsl u xapakrepuctuku KITY

[TapameTpsl OTpakaTeapbHOro ogHope3oHaTopHoro KIIY

[Iupokonosnocusie KITY

[Tapamerpst KITY 6erymieit BosHbI

Cob6ctennbie mymbl KITY

Koncrpyknuu KITY

4 KBaHTOBBIE CTAaHAApPThI YaCTOTbI

YCTpOoUCTBO M IPUHLIMIL JEHCTBUSL AaTOMHBIX U MOJIEKYJISIPHBIX
TE€HEPaTOPOB

Pabouee BermecTBo

I'enepaTop Ha mydke aTOMOB BOJOPOAA

ITapameTpb! U NPUMEHEHNUE ATOMHBIX U MOJIEKYJISIPHBIX TEHEPATOPOB

IIyckoBoii NOTOK

BbIXo1Has MOIIIHOCTE

[ITupuHa TMHUY U3ITYYEHUS]

CTaOWILHOCTE YaCTOTEI

ITaccuBHBIC KBAHTOBBIC CTaHAAaPThI YaCTOThBL

4.3. TlpakTtnueckue (CEeMHHAPCKHUE) 3aHATHS
Tembl IPaKTHUECKHUX 3aHATUH U UX TPYIOEMKOCTh IIPUBEICHBI B TA0IHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHATHS U UX TPYJIOEMKOCTb

N3 aux Ne
Ne | Tewms! npaktnyeckux | @opmel npakTudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |pasnena
/1 3aHATHHI 3aHATHH (gac) MOATOTOBKH, | JUCIIHAI
(uac) JIUHBI
Cemectp 7
1 | Onpenenenue MIMHBI 2 2 1
BOJIHBI U3JTy4YCHHUSI
2 | OmpenencHue 2 2 2
MOKa3aTest




KBaHTOBOI'O
YCUJIEHUS B TPEX
YPOBHEBOM CUCTEME

Omnpenenenue
KOHIICHTPALIU!
qacCcTHll Ha
HEPreTUYECKOM
ypOBHE TIpH
TEPMOJANHAMHYECKOM
paBHOBECHH

Br160op cuctemsl
MOCTPOCHHUS
KBaHTOBOI'O
ycunuTens (Tpex-
WIN YEThIpeX-
YPOBHEBBIE)

Onpenenenue

K03 unreHTa
YCUJICHUS
MHOT'OPE30HAaTOPHOTO
KITY

Ornpenenenue
LIUPHUHBI
CIIEKTPaJIbHOM JTUHUU
reHeparopa Ha
aTomax BOJOpoaa

Onpenenenue
BBIXOJTHOM
MOIITHOCTHA aTOMHOT'O
reHeparopa

Onpenenenue
3aBHUCHMOCTH
9acTOTHI TIEPEX0/ia OT
HAIPs>KECHHOCTHU
BHEIITHETO
AIIEKTPHUYECKOTO
oJIse

Bcero

17

17

4.4. JlabopaTopHblE 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTh

Ne
n/m

HaumenoBanue nabopaTopHbIX paboT

TpynoemMKocTsb,
(dac)

N3 Hux
MPaKTUYECKOM
MOJATOTOBKH,
(dac)

Ne
paszznena
JIACIINAIT

JINHBI

Cemectp 7

HccnenoBanue razoBoro ONTHYECKOTO
KBaHTOBOro reHepatopa Ha He — Ne vacts 1

3

HccnegoBanme ra3oBoro OIITHISCKOTO




KBaHTOBOTO reHepatopa Ha He — Ne wactp 2

3 | UccnenoBaHue XapakTEpUCTHK OTKPBITOTO 3 3 4
pe3oHaTopa 4acTsb |

4 | UccnenoBaHue XapaKTEPUCTHK OTKPBITOTO 2 2 4
pe30HaTOpa YacTh 2

5 | UccnenoBanue METO10B BHELIHEN 3 3 2
MOJTYJISIITUH JTa3€PHOTO U3ITYYCHUS

6 | MccnemoBaHus oTpaKaTeIbHBIX 3 3 3
XapaKTEPUCTHK

Bcero 17 17

4.5. KypcoBoe npoeKTHpOoBaHNE/ BBHITIOJIHEHHE KyPCOBOM PabOTHI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Buasl camocTosTeNbHON pabOThI U €€ TPYA0EMKOCTh PUBEIEHBI B Ta0nuLe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrosTensHOM paboThI
qac qac
1 2 3
W3ydenne TeOpeTHIeCcKOro MaTepraia
21 21
qucturiaael (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/J13)
Konrposasusle padboTsl 3a04ankoB (KP3)
[ToaroroBka Kk MpoOMeEKYTOUHOU 5 5
arrecrauuu (ITA)
Bcero: 31 31

5. [epeueHsb yueOHO-METOIUIECKOTO 0OCCIICUCHHSI
JUTSL CAMOCTOSITEIIbHOM Pa0OThI 00YUAIOIIMXCS IO TUCIIUILTHHE (MOJIYIIO)

Y4eOHO-MEeTOAMUECKHE MAaTepPHaIbl JIIi CAMOCTOSITEIBHON PabOThl OOYyJaromIMXCsl yKa3aHbl B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepeyeHb mevaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpUBeIeH B TadmuIe 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

KomuecTBo 3x3eMILIIpOB B
bubnmorpaduueckas ccpiika oubmoteke (kpome
AIIEKTPOHHBIX IK3EMIUISIPOB)

HIudp/
URL anpec

621.372 M | MansimeB B. A. OCHOBBI KBAaHTOBOM 3JE€KTPOHUKH | 12
26 U JIa3epHOM TeXHUKHU. YueObHoe nocodue. - M.:




Bercur.mk., 2009. - 543 c.

681.58 3 17 | Ilpunnumns! nazepos [yuedHoe mocobdue] / O. 15
3Bento ; niep.: 1. H. Koznos, C. b. Co3unos, K. I'.
AnamoBud ; Hayu. pen. T. A. IllImaoHoB. - 4-¢ u3y..
- CII6.: JIans, 2008. - 720 c.

530.1 B31 | Beprenec C. H. Jlekiuu no KBaHTOBOM 13
AJIEKTPOJIMHAMHUKE: yaeOHOe Tocodue. - M.:
®dusmatiut, 2007. - 244 c.

621.391. b | Cucremsl 1a3epHON KOCMUYECKON CBS3H: yueOHOe
63 noco6wue. Y.: 2/ A. P. bectyrus [u ap.]; C.-Ilerepo.
roc. YH-T a3pokocM. pubopoctpoenus. - CII6.:
['OY BIIO "CII6I'YAII", 2009. - 169 c.

530.1 H66 | M. Hunscen, M. Yanr. KBanToBBIC BEIYMCICHUS U
KBaHTOBas nHpopmanus. nep.: M. H. Bsusrii, [1. M.
OctpoBckuii ; aBT. npeauci. K. A. Banues.
Mownorpadus. - M.: Mup, 2007. - 822 c.

621.38 M MupouaukoB M.M. TeopeTrnueckue OCHOBbI

64 ONTHUKO-AJIEKTPOHHBIX IPUOOPOB. YueOHOe
nocooue. CII6.: JIans. 2010. 704 c.

621.30 K Kucenes JI. I'. KBaaToBas u onruyeckas

17 aNeKTpoHHKa. YuebHoe nocodue. M.: URSS. 2-e

u3a. 2011. 320 c.

7. IlepedyeHb AIIEKTPOHHBIX 00PA30BATEIHHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB MH(pOPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOOUMBIX JUI OCBOEHHUS JUCLUIUIMHBI
npuBeseH B Tabmme 9.

Tabmuma 9 — IlepedyeHp DIEKTPOHHBIX O0pa3OBaTENbHBIX pPECYypcoB HH(DOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOU ceTH «HTEepHET»
URL anpec HaumenoBanue
http://lib.aanet.ru/ DnexkrponHas oubmuoreunas cucrema ['YAII

(U1t TOCTYIa HEOOXOMMa aBTOPH3AIIHS IO
HOMEPY YUTATEIBCKOTO OMIIETA).

http://techlibrary.ru/ TexHunueckas OMOIMOTEKA.
[lepeBoiHbIC U PYCCKOSA3BIUHBIC U3IaHUS,

00beTMHEHHBIE B OOIINI KaTaloT HAy4YHO-
TEXHUYECKOM JINTEPATyPHI.

http://www.rsl.ru Poccwuiickas rocymapcTBeHHass OMOIHOTEKA
http://www.nlr.ru Poccuiickas HalmoHaIbHAs OMOINOTEKA
http://www.libfl.ru Bcepoccuiickast rocygapcTBeHHas Ou0IroTeKa
MHOCTPaHHOU nauTeparypsl uM. M.M.Pynomuno
http://www.rasl.ru bubnmorexa Axkanemun Hayk
http://www.benran.ru bubnmrorexa PAH 1o ectecTBeHHBIM HayKam
http://www.gpntb.ru lNocynapcTBeHHas MyOJIMYHAs HAYYHO-

TEXHUUYECKAsA OMOIMOTEKA

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

TexXHHUeckas oudmmoreka CuOMPCKOTO

ornenenns PAH



http://lib.aanet.ru/
http://techlibrary.ru/
http://www.rsl.ru/
http://www.nlr.ru/
http://www.libfl.ru/
http://www.rasl.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/

http://lib.febras.ru [lenTpansHas HayuHas OUOIHOTEKA
JanpaeBocTounoro otaencHus PAH

http://www.uran.ru LlentpanpHas HayyHasi OUOIMOTEKa Y pabCKOTO
otnenenus PAH
http://www.loc.gov/index.html bubnmorexa Konrpecca
http://www.bl.uk bpuranckas HanpoHaabHast OHOIMOTEKA
http://www.bnf.fr ®paHIly3cKasi HallMOHANbHAsE OMOIHOTEKa
http://www.ddb.de HeMmenkas HargmoHaibpHast OnOInoTeka
http://www.ruslan.ru:8001/rus/rcls/resources bubinoreyHas ceTh yUpeKIACHUN HAYKH U
obpazoBanust RUSLANet
http://www.pl.spb.ru LlenTpanbHas ropoJicKasi yHUBEpCaIbHas
oubmmoTexa uM. B.MasikoBckoro
http://www.lib.pu.ru Hayunas 6ubnuorexa um. M.I'oppkoro CaHkT-
[TerepOyprckoro I'ocy1apcTBEHHOTO
yausepcureta (CII6IY)
http://www.unilib.neva.ru/rus/lib/ dynnameHTanpHas 6ubnrorexka CaHKT-

[TerepOyprckoro I'ocyaapcTBeHHOTO
[Tonmurexunueckoro ynusepcurera (CIIOITIY)

8. Ilepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA
8.1. [lepeyerp mMPOrpaMMHOTO OOECIICUCHHSI, HCIIOJIB3YEMOTO TIPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUTLINHE.
[TepedeHpb UCTIOIB3yEMOTO MMPOTPAMMHOTO OOECTICUeHUS TIpeicTaBieH B Tadymie 10.

Tabnuua 10— Ilepedyenps nmporpaMMHOro o0ecreueHHs

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3YEMBIX pu
OCYIIIECTBIEHIH 00pa30BaTENFHOTO MpoIiecca Mo AUCIUIIITHHE

[lepeyenp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyenp HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHHYECKas 0a3a
CoctaB MaTepHalbHO-TEXHHUECKONH 0a3bl, HEOOXOAUMOW M  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca Mo TUCITUILUIHHE, TIPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 6a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOUN 0a3bl (Tipu HEOOXOAMMOCTH)

1 | MyneTumeauiiHas JeKIIMOHHAS ay IUTOPHS

Crnenmanu3upoBaHHas J1adbopaTopust b.M., 67, aya. 11-01b



http://lib.febras.ru/
http://www.uran.ru/
http://www.loc.gov/index.html
http://www.bl.uk/
http://www.bnf.fr/
http://www.ddb.de/
http://www.ruslan.ru:8001/rus/rcls/resources
http://www.pl.spb.ru/
http://www.lib.pu.ru/
http://www.unilib.neva.ru/rus/lib/

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOTHON aTTeCTaIluN
10.1. CoctaB OICHOYHBIX CPEACTBAJNS TPOBEACHHUS MPOMEKYTOYHON AaTTecTaluu
00y4JaroIuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEACHUS IPOMEKYTOYHON aTTeCTalluu

Bua npomeXyTO4HOM arTecTaluy [IepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crnrcok BONpoCoOB K 3K3aMEHY;
TecTsl.

10.2. B kadecTBe KpUTEPUEB OICHKA YPOBHSI C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4arolMMHCcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIIMH, KOTopasi puBeaeHa B Tadnuie 14. B Teyenue cemecTpa MOXKET MCIOJIB30BaTHCS
100-0annpHast ~ mKaja ~ MOJYJIBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBUiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIIETEHUUN

Or1eHKa KOMITETEHLINH

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0ayutpHad mIKama P p (op

— oOyuaromuiicss TayOOKO U BCECTOPOHHE YCBOWJI IPOrPaMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €0 M3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JIMTEPaTypBhI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MPAKTUICCKON
JeSITETIbHOCTHIO HAIIPABIICHHUS;

— yMeJio 0O0CHOBBIBAET M apTyMEHTUPYET BbIIBUTAaEMbIE UM UJICH;

— JieJ1aeT BBIBOABI M 00OOIICHHS;

— cBOOOJTHO BJIAJICET CHCTEMOM CTIICIMAIM3UPOBAHHBIX MMOHITHH.

KOTIIMYHO»
(GauTCHO»

— 00yyJaromuics TBEpI0 yCBOWI MPOrPaMMHBIA MaTepuai, TPaMOTHO U
M0 CYIIECTBY M3JaraeT €ro, ONUpasiCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,

— He JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOM JIESITEIIbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTHUPYET Hay4YHBIC ITOJI0KCHHUSI;

— IeJa€eT BBIBOJBI M 00OOIIEHHS

— BJIQJICET CUCTEMOM CTICIMaTN3UPOBAHHBIX TOHSITHMH.

«XOPOLIO»
«3a4TEHO

— o0yuaronuiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEPATYPBHI;

— JIOIyCKaeT HeCyIeCTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYJHEHHS B IMPAKTUYECKOM NPHUMEHECHUM 3HAHUU
HaIlpaBJICHU;

— c1a00 apryMEHTHPYET HayUHbIE MMOJI0KEHHUS,

— 3atpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSATHUM.

«YJIOBJICTBOPUTEITLHOY
«3AYTCHO»

— oOyJaromuiicss He YCBOWJI 3HAYUTENBHON 4YacTH MPOrPaMMHOTO
MaTepHaa;

— J0IIyCKacT CYHICCTBCHHBIC OILIINOKH n HECTOYHOCTHU npu
paccMOTpeHHH MPO0JIeM B KOHKPETHOM HAIIPABIICHUY;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHHUH 3HAHUU;

— HE MOYKET apryMEHTHUPOBATh HAYYHBIC ITOJIOKEHHS,

— He (OPMYJUPYET BHIBOJOB M 000OIIECHHUH.

«HEYIOBIETBOPUTEITEHOY
«HE 3a4TCHO»

10.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WIIM UHBIC MaTEPUAJIBL.
Bompocs (3amaun) 11 s5K3aMeHa rpeacTaBieHsl B Tabmure 15.

Tabnuna 15 — Bonpocs! (3agaun) 1i1s 9K3aMeHa




Kon

Ne n/mt [lepeuens BonpocoB (3a1a4) Ui SK3aMeHa
UHAMKATOpa

1. Ocobennoctu CBY 1 oniTHYeCKOro auamna3oHoB [IK-1.Y.2
2. Knaccugukaius KBaHTOBBIX IPHOOPOB I1K-1.3.1
3. DHEPreTHYeCKUe YPOBHH B aKTHBHOM BEIIECTBE I1K-1.3.1
4. OcCHOBHbIE MOHATHUS U ONIPEIETICHHS B KBAHTOBON AJIEKTPOHUKE IIK-1.3.1
5. HaceneHHOCTH 3HEPreTH4eCKUX ypOBHEH IPU TEPMOJIUHAMUYECKOM [IK-1.¥ .2

paBHOBECHHU
6. [Tepexoapl MUKPOUYACTHLL MEXKY SHEPTeTHUECKUMH YPOBHIMHU IIK-1.¥.2
7. CrioHTaHHBIE IEPEXObl [IK-1.¥.2
8. BoiHyxeHHbIE (MHIYLIMPOBaHHbBIE) IEPEXObI [IK-1.¥ .2
9. PenakcanrionHbie nepexoibl T1IK-1.YV .2
10. [[IuprHa CIEKTPAIBHOMN JIMHUHU [IK-1.¥ .2
11. B3anmoneincTere KBAaHTOBBIX CUCTEM C 3JIEKTPOMArHUTHBIM IIK-1.Y.2

U3JITy4YEeHUEM
12. B03MOKHOCTB YCHJICHUS M T€HEPALIMU B KBAHTOBBIX MpHOOpax IK-1.Y.2
13. W3nyyeHue sHepruu MoJIeKyJaMH B pe30HaTOpe [IK-1.¥.2
14. CrniocoObl co31aHUsI HHBEPCHH HACEICHHOCTEH [1IK-3.¥.2
15. Oddexr Tapka I1K-3.3.1
16. Oddekr 3eemana I1K-3.3.1
17. KBanToBble napamarautHele ycunurenu (KITY) I1K-1.3.1
18. Pabouee BemecTBo I1K-3.3.1
19. OHepreTu4ecKue ypoBHU IapaMarHUTHBIX HOHOB I1K-3.3.1
20. PenakcanimonHplie npolecchl B TapaMarHUTHBIX KpUCTaJLIax I1K-3.3.1
21. OJNEeKTPOHHBIN NapaMarHUTHBIA PE30HAHC [1K-3.3.1
22. Ananuz padotsl KITY IIK-1.Y .2
23. [TpuHuMn paboThl TPEXYPOBHEBON CXEMBI IIK-3.V.1
24. PacyeT HHBEpCHOM Pa3HOCTU HACEJIIEHHOCTEN I1K-2.3.1
25. [Tapametps! u xapakrepuctuku KITY I1K-1.3.1
26. [TapameTpsl oTpaxarenpHoro ogHopeszonaropaoro KIIY IIK-1.B.1
217. [lIupoxkomnonocueie KITY I1K-1.3.1
28. [Tapametpst KITY Gerymieit BosiHbI I1K-1.B.1
29. Cob6cTBennsbie mrymbl KITY I1K-1.Y .2
30. Konctpyknuu KITY I1K-3.Y .2
31. KBaHTOBBIE CTaHAAPTHI YACTOTHI ITK-1.3.1
32. Y CTpOUCTBO M MPUHIMII ACHCTBUS ATOMHBIX U MOJIEKYJIIPHBIX [IK-3.¥.1

TeHEpaTOpOB
33. Pabouee BemecTBo T1IK-1.3.1
34. I'eHepaTOop Ha ITyYKe aTOMOB BOAOPOJA IIK-1.3.1
35. [TapameTpsl ¥ MpUMEHEHHE ATOMHBIX U MOJIEKYJISIPHBIX T€HEPATOPOB IIK-1.V.2
36. ITyckoBoii MOTOK I1K-1.3.1
37. BbIxo/1Hast MOLITHOCTh I1IK-1.B.1
38. [MupuHa TUHUHN U3ITYUYESHUS I1IK-1.B.1
39. CTaOuIbHOCTD YaCTOTHI I1IK-1.B.1
40. ITaccuBHBIE KBAHTOBBIE CTAHAAPTHI YACTOTHI TIK-1.3.1

Bompocsr (3agaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Kon
Ne n/m [Tepeuens Bonpocos (3agau) s 3aueta / nudd. 3aueta JHKaTOpa

Y4eOHBIM IIAHOM HE MPEIYCMOTPEHO




[lepeuenr TeM [N KypcOBOTO TMPOECKTUPOBAHUS/BBHIMONHEHUS KYpCOBOH pabOTHI
MpeCTaBICHBI B Tabmwuie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYpCOBOTO POEKTUPOBAHMUS/BBITIOJIHEHUSI KYPCOBOM paObOTHI

Ne /i1 [TpuMepHBIii IepeYeHb TeM I KypCOBOTO TIPOSKTUPOBAHUS/BBIITOTHEHHS
B KypcoBOH paboThl

Y4eOHBIM MJIAHOM HE IPEYCMOTPEHO

Bonpocel g npoBeneHUs IMPOMEXYTOYHOM aTTecTallMd B BHJE TECTHUPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — [IpuMepHbIi IepedeHb BOIIPOCOB JJIsl TECTOB

o Kon
Ne n/mn [IpuMmepHBIii IepeyeHb BOIIPOCOB ISl TECTOB
HMHAMKATOpa
1. | 3anumuTe BIpaKEHHE JJIs1 SHEPTUU DJIEKTPOHA B aTOME BOJI0POIa IIK-1.V.2
2. | 3anumuTe BBIpaXCHHE /IS MpaBUiia 4acToT bopa [IK-1.¥.2

3. | 3amumuTe BBIpaXKEHHUE AJIS pacnpeaesieHus aToMoB 110 sHepretudeckum | [IK-1.Y.2
YPOBHSIM B COCTOSIHUM TEPMOJIMHAMUYECKOTO PABHOBECHSL.

4. | 3anuimuTe BhIpaXKEHUE JJIS INIOTHOCTH MHBEPCHOM HACEIIEHHOCTH. IIK-1.¥.2

5. | 3anummre BeIpaKeHUE I COOCTBEHHBIX YACTOT OTKPBITOTO [IK-1.Y.2
pe3oHaropa.

6. | 3anumuTe yclIOBHE reHEepaIiu Jia3epa. IIK-1.V.2

7. | 3anumuTe BhIpaxkeHue s 3akoHa Credana-bonpivana. [IK-1.¥.2

8. | 3ammuuTe BhIpaXKEHUE AJs 3aKkoHa BuHa IIK-1.¥.2

9. | 3anmmuTe ycIoBHE HHBEPCHON HACEICHHOCTH JIJIS [IK-1.¥ .2
II0JIyIPOBOIHUKOBOTO JIa3epa.

10. | OnummmTe 3aBUCHMOCTH MOIITHOCTH TeIMH-HEOHOBOTO JIa3epa OT [IK-1.Y.2

JIMaMeTpa ra3opaspsgHoi TpyOKu

[TepedeHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydJeHHs, Ipe/ICTaBICHBI B Ta0wmIe 19.

Tabnuua 19 — ITepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOIBHBIX PaOOT

He npenycmotpeno

10.4. MeTtoguueckiue  Marepuanbl,  ONpEACTSAIONIME  TPOIEAYpPhl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOMIMUX 3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTHpYyrOMMX MOPSAJOK MU MIPOLEAYypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTecTalluu O0ydaroImuxcs
I'VAIL

11. Metoauueckue yKa3aHus st 00YJaroIIUXCsl IO OCBOCHUIO JTUCIUTLTAHBI

11.1. Meroanueckue ykazaHUs JUIsi OOydYalOIMIUXCS 1O OCBOCHHUIO JIEKIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
NIyOOKOe M SICHOE HW3JIOKEHHE ydeOHOro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(OpPMAIMIO 10 TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWSA, HOBEHIIHMX
JOCTIKEHUHN HAaydHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHSAET METOHOJIOTHIECKYIO,
OpTaHHU3AIMOHHYI0 U WH(POPMAITMOHHYIO (DYHKIWHU. JIeKIHs pacKphIBaeT MOHATHHHBIN ammapat




KOHKPETHOW 00JacTé 3HaHUs, €€ HpoOJIeMBbl, JaeT LENbHOE NPEJICTABICHUE O IHUCIUILIMHE,
NIOKa3bIBAET B3aMMOCBSI3b C JPYTUMHU JAUCIUIUINHAMU.

[Lnanupyemble pe3yIbTaThl IPH OCBOSHUH 00YYaIOMIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TMOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OTIPEEISEeTCS IEIeBOH YCTAHOBKOU K KayKI0H KOHKPETHOW TeMe;

— MOJy4EHHE OIbITa TBOPUECKOH pabOThl COBMECTHO C IPETOIaBaTEeNIEM;

— pa3BuUTHE TPOPECCHOHATBHO-NIEIOBBIX  KayecTB, JIOOBH K TPEAMETY H
CaMOCTOSTEIIFHOI'O TBOPYECKOTO MBIIILTICHHUS.

— MOsBJIEHUE HEOOXO0MMOro MHTEpeca, He0OOXOAUMOTO I CAMOCTOSATEIbHOM padoThI;

— T[OJIyueHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUSI HAyKM M TEXHUKH U O
IPOTHO3€ UX Pa3BUTH Ha OJVKaNIIINE TOJIBI,

— HAYYHTBhCSI METOAWYECKH 00padaThiBaTh MaTepuai (BBIACISATH TJIABHBIE MBICIU H
HOJIOXKEHUS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  pa3lIUYHbIX
bopMyIIHpOBKax);

— MOJy4eHHE TOYHOTO NOHMMAaHHs BCEX HEOOXOAUMBIX TEPMHUHOB U ITOHSATHH.

JIeKIIMOHHBIN  MaTepuanl MOXKET COINpPOBOXKAATHCA JAEMOHCTpauueill cnailioB
UCTIOJIE30BAaHUEM DPAa3aTOYHOTO MaTepualia IpH TPOBEIECHUH KOPOTKHX JTHCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa npeoCcTaBIeHUS JEKIIMOHHOTO MaTepraa;

— M3JI0’KEHUE MaTepualla C UCIOJIb30BAHUEM JIOCKH;

— M3JI0)KEHUE MaTepHaa C CIOJIb30BaHNEM IIPOEKTOPa, IEMOHCTPAIHS CIIAi/I0B;

— TIOSICHEHME KOHCTPYKLHHU DJIEKTPOHHBIX MPHOOPOB U OJIOKOB C HCHOJIb30BAHHUEM
CTCHJIOB;

11.2. MeTtoauueckue yKa3aHWs UIS OOYYarOIIUXCs IO TPOXOXKICHHIO TPAKTHIECKUX
3aHATHI

[IpakTrueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIliy yueOHOTO
mporiecca, 3aKI0Yaroasicsl B BHIOTHEHUN 00yJalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IETbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YUEOHOMU
JTUCITUTUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH EATeIHLHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUSA TSI 00YUYAIOIIETOCs SIBISETCS IPUBUTHE O0yJArOIIIIMCS
YMEHHUI U HABBIKOB MPAKTHUECKOU JIEATETbHOCTH MO U3yYaeMOM AUCIUIUIMHE.

[Inanupyembie pe3yabTaThl IPH OCBOCHUH O00YUYAIOIIMMCS TPAKTUIECKUX 3aHITHI:

— 3aKperuieHue, yriayOsieHue, paclldpeHHe M JAeTalu3alus 3HaHUW TpU pPelIeHUU
KOHKPETHBIX 3371a4;

— Ppa3BUTHE TIO3HABATEIHHBIX CIIOCOOHOCTEW, CaMOCTOSITEIIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3YYeHHs] KOHKPETHOM YyueOHOI
JUCHUTLITNHBI;

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYEHHBIX 3HAHUM JJIS
BBINIOJIHEHUS 3aJaHUI;

— o0ecrnedyeHre palMOHAIBLHOTO COYETaHUs KOJJIEKTUBHON M WHAMBHUAYyAIbHON (Gopm
00y4eHusl.

TpeGoBanus K MPOBEACHUIO NPAKTUICCKUX 3aHATUN

CryneHT 00s3aH O3HAKOMUTBCS C COJAEpKAHHEM 3aJaud, NPEAJIOKEHHOH eMy Ha
IPAKTUYECKUX 3aHATUAX. [IOHATH ee cMBbICT M HaMeTUTh IUIaH peuieHus. [lanee oH ucnonab3yeT
a100 JEeKIHH, JINOO CIPaBOYHYIO JIUTEPATYPY U pellaeT 3a/1auy CaMOCTOSTEIbHO.

11.3. Meroanueckue ykazaHus JUIsl OOYYalOUIMXCS IO BBIMOJTHEHUIO J1a0OPaTOPHBIX
pabot



B xone BeimonHeHus 1a00OpaTOpHBIX paboT oOydaroIUics AOKEH YIIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBIAJAECTh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONH XapaKTEPUCTHKONW OOYYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTeW U KOHTPOJIBHBIX MEPOIPUATUN.

BrimonHenue 51abopaTopHbIX paboOT OO0yyaromMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpEeNessseMON Y4YeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIuM peIIeHUe CIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TMpHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIUINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JETAJM3alMs TEOPETUYECKUX 3HAHWM, IOJyYEHHBIX Ha
JEKLUSAX;

— IOoJIyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW UCIUILINHE;

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ JabOpaTOpHBIM
000pyI0BaHUEM M MPUOOPAMH.

HaumenoBanue 1abopaTopHbIX pabOT W COOTBETCTBYIOLIEE WM KOJUYECTBO Y4YEOHBIX
YacoB IPUBE/IECHBI BhILIE B TAOIUIIE 5.

JlaGopaTopHble 3aHSATHS MPOBOMATCS B CHENHMalIbHON nabopatopun «KBaHTOBBIE
npuboper CBU» kadenpsr Ne 21 «PaauoTeXHUYECKHX W ONTOAJICKTPOHHBIX KOMILJIEKCOB» B
aynutopuu 11-016 Ha yn. b. Mopckoii.

Jlis BBINOJHEHUs J1a0OpaTOpHBIX paboT, oOyuaromuecs Ha JOOPOBOJBHOW OCHOBE
(GOpMUPYIOT U3 COCTaBa IPYIIILI HECKOJIBKO «Opuram» mo 2 — 3 uenoBeka B Kaxaou. Kaxmoii u3
«Opuran» mpernojaBaTesneM HazHadaeTcs j1aboparopHas padora. Kaxxnoit mabopatopHoii padore
IPEIIECTBYET KOJUIOKBUYM, KOTOPBIH MPOXOAUTCS cleAyonmmM odpa3oM. KaxoMmy cTyieHTy B
«Opuraze» InpenojaBareslb NEPCOHAIbHO 3a7aéT 1 — 2 Bompoca, Kacaroluecs JuOo Mopsiika
BBITIOJIHEHHSI JTAOOpaTOPHOH paboThl, MO0 (HU3NYECKON CYTH HCCIEIyeMOTO B HEW SBICHHUS.
CryneHT cuuTaercs JOMYyIIEHHBIM K BBIMOJHEHUIO Ja0OpaTOpHON paboThl TONBKO THOCIHE
YCIEIIHOM CJ1a4u KOJUIOKBUYMA.

DKcIepUMEeHTaIbHbIE JaHHbIE, MOy4YE€HHbIE B X0/1€ BBIIOJHEHUS J1JaOOPaTOpHON paboThI
U TIpeJICTaBJICHHbIE B TaOIMYHOU (popMe, 3aHOCATCS B MPOTOKOJ. JlommycKaeTcs HaJTuuue 0THOTO
IPOTOKOJIA HAa «OpHUramy».

3ammra 7a00paTOpPHBIX pabOT TpeArnoyiaraeT HaIWYhe OT4éTa y KakJIoro W3
oOyuatomuxcs. OTuéT JODKEH OBbITh BBINOJIHEH [0 BCEM IpaBUJIaM, MPEAyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSIMHU K J1a00opaTopHOii paboTe 1 HOpMaTHBHOM nokyMeHTanueit BY3a.

ITociie 03HaKOMIIEHMSI C COIEPKaHUEM OTUYETA U MPEACTABICHHBIMU B HEM PE3yJIbTaTAMU
UCCJIEIOBaHMsI, IpenojaBaTesib 3aJaéT KaXIOMy U3 OOy4YaroIIMXCsl HECKOJBKO BOIIPOCOB,
KacaroIuxcsi MO0 TEOpeTHYEeCKOro MarepHaia, HU3JI0)KEHHOI0O B METOJMUYECKUX YKa3aHUsX,
a1M00 aHanu3a MOJYYEHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX. TONBKO MOCE YCHEHIHbIX OTBETOB
oOyuyaromerocss Ha BOIIPOCHI MpENoJaBaTeNss U YCBOGHHS UM TEOPETHYECKOro Marepuala,
CTaBUTCS OLICHKA.

Takum  oOpa3omM, @pH MNPOBEACHUM JIAOOPATOPHBIX  3aHATHH  IpenojaBaTesb
OCYILECTBIISIET KOHTPOJIb YCIIEBAEMOCTH ITOCPEICTBOM CIEAYIOIIMUX CPEICTB:

® OILIEHUBAIOTCS OTBETHI CTYJIEHTOB MPH cllaye KOJUIOKBHUYMa;

® OIICHMBAETCS YCIIEUIHOE BBIMOJIHEHHE IPOTrpaMMbl UCCIIEI0BaHUM, U3TI0)KEHHOH B
METOJAMYECKHX YKa3aHUSAX U TPaMOTHOE 0(hOpMIIEHUE TPOTOKOJIA;
® OICHMBaeTCs TpaMoTHOe odopmieHue oTyéra mo JsaboparopHol pabore B
COOTBETCTBUHM C TPEOOBAHUSAMH METOAMYECKHX yKa3aHUH, a TaKkkKe Halu4due B
0TYETE BBIBOJIOB O PE3yJIbTaTaX MPOBEIEHHBIX UCCIIETOBAHMIA;
® OIICHMBAIOTCS OTBETHI CTYACHTOB B XOJI€ 3aLIUThI TaOOpaTOPHOI paboTHI.
Bce oreHky, B TOM 4HCIIie HTOTOBast, BBICTABIISIFOTCS 110 5-0abHOI MIKae.



Jnist KayKAoM M3 yKa3aHHBIX B Tabnuie 5 mabopaTopHbix padoT B 6nbimoteke I'YAIL u B
naboparopuu B ayn. 11-010 umeroTcss METOIUYECKHE YKAa3aHUS.

B Meroanueckux yka3aHHMSX K BBIIIOJIHEHUIO JaOOpAaTOpHBIX pabOT 00O3HAYEHbI LIETU
KaX/10i paboThl, MPUBOIUTCS MepeUeHb JJaOOPaTOPHOrO 0OOPYAOBAHHS U CXeMa JIabopaTOpHOU
yCTaHOBKH. B cxaroil ¢hopme HaHbI OCHOBHBIE TEPMUHOJIOTHYECKHE TOHATHS, OTHOCSIINECS K
UCCIICIOBAaHHIO, Pa3bsICHEHA CYTh UCCIEAYEMbIX (PU3MUECKUX SBICHHM, MPUBEICHBI PACUETHBIC
¢dopmynbl. Tam ke mnpencTaBiieHbl TAaOIHMIBI SKCIEPUMEHTAIBHBIX JAHHBIX, IOJYUYEHHBIX
0o0yyaromuMHUCs B XOJ€ BBINOJHEHHs JabopaTopHoil paborel. Kpome Toro, meromuueckue
yKa3aHUs COJIEprKaT Kak IJIaH MCCIIEI0BaHuUs, TaK U METOAUKY OOpaOOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX, COCOOBI MX MpeICTaBlIeHus (IIOCPEICTBOM TalOIHIl ¥ TPapHKOB), a TAKXKE IPUMEPHBIE
KOHTpPOJIbHbIE BOMpPOCHl. OTHENbHBIM IYHKTOM B METOJMYECKHX YKa3aHUSAX H3JI0)KEHO
coJepxKaHue oT4éra o J1abopaTopHo pabore.

3aanue ¥ TpeboBaHUs K MPOBEICHUIO JIaA00PATOPHBIX PaboT
Obsi3amenvHo 0151 3anoIHeHUs. npenodasamenem

CrpykTypa ¥ hopMa 0TYETA O JaOOpaTOpHOM padboTe

[IpuBomsATCS B METONWYECKUX YKa3aHMSIX K BBINOJHEHUIO J1a0OpaTOpHBIX padoT,
npejcTaBieHHbIX B Tabnuie C, a Takxke B pasjiene HOpMAaTUBHOM nokymMeHTauuu caita 'Y AIl
http://quap.ru/guap/standart/titl_main.shtml.

TpeboBanus k oopMIIEHUIO OTYETA O J1JAOOPATOPHOU paboTe

[IpuBonsATcs B METONMYECKMX YKa3aHMSIX K BBIIOJHEHUIO J1a0OpaTOpHBIX padoT,
npezcTaBieHHbIX B Tabnuue C, a Takke B pasjienie HOpMaTuBHOM AokyMmeHTanuu caiita ['YAII
http://quap.ru/quap/standart/titl_main.shtml.

11.4. Meroauueckue ykazaHus AJi1 00y4aroIUXCsl 10 MPOX0XKIECHUIO CaMOCTOSTEIIbLHON
paboThI

B Xoje BBITIONHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUYAOIIUICS BBIMIOIHSIET padoOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE IMpernojaBaTelis, HO 0e3 ero HemocpeJACTBEHHOTO
y4acTusl.

s oOywaromuxcs 1Mo 3a04Hoil ¢opMe 0OydeHHs, caMOCTOsATENIbHas paboTa MOXKET
BKJIIOUATh B C€0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOywaromierocs (opmupyercs
nenecoodpasHoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU U CHCTEMAaTH3allUd NMPUOOpETaeMbIX 3HAHWil, 00ecreuynBaeT BBICOKUUN
YPOBEHb YCHEBAaEMOCTH B TNeEpUOJ OOydYeHHUs, TOMOTaeT TOJIYYUTh HABBIKM TOBBIIICHHS
pohecCHOHANBEHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuallaMd,  HalpaBISIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOJNYECKUI MaTepHa 1o TUCIHILINHE;

— METOJIMYECKHE YKa3aHMs IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydarommxcst
1o 3a09HOU (hopmMe OOydeHHS).

11.5. Meroanueckue yKazaHusi Uisi OOyYaOIIMXCA 10 TMPOXOXKIACHHIO TEKYIIEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH TMPEIyCMATPUBAECT KOHTPOJIb KadyecTBa 3HAHUU
00y4JaroIuXCsi, OCYIIECTBIIEMOTO B TEUEHUE CEMECTpa C IIENIbI0 OICHUBAHUS XO0Jia OCBOCHUS
JUCIUTUIAHBI.

Cucrema OIEHOK 0 MPOXO0XKJIEHUIO TEKYIIETO KOHTPOJISI YCIEBAEMOCTH OCYIIECTBIISICTCS
B COOTBeTCTBUU ¢ TpeboBanusiMu IlomoxkeHuit «O TeKylmieM KOHTPOJIE YCIEBAEMOCTH U

MPOMEXKYTOUHOU arrectanuu cryaeHToB ['YAII, oOydarommxcs Mo mporpamMMaM BBICIIETO


http://guap.ru/guap/standart/titl_main.shtml
http://guap.ru/guap/standart/titl_main.shtml

obpazoBanus» u «O MOIYJIBHO-PEHUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOH paboThI
ctyneHToB B 'Y AID».

11.6. Meroauueckne yka3zaHUs JJIsi OOYYaIOMIMXCS IO TPOXOXKICHHUIO MPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTouHass ~ arrecTamusi  OOy4alOIIUMXCS  MPEAYyCMAaTPUBAECT  OLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4YeHHs Mo auciuiuiiHe. OHa BKIIIOYAET B
ceost:

— DJK3aMeH — (opma OLIEHKM 3HaHUM, MOJYUYEHHBIX OOydYaromMMcs B Ipolecce
W3YYEeHHS BCEH NUCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThI, CIOCOOHOCTH
NPUMEHATh WX JJIs pEelIeHUs MPAKTHUYECKUX 3a1ad. DK3aMeH, KaK IPaBUiIO, MPOBOJHUTCS B
NepuoJl HK3aMEHALMOHHOM CECCMM M 3aBepIIAETCs AaTTECTAllMOHHOM OLIEHKOW «OTIIMYHOM,
«XOpOILIOY, «yAOBIETBOPUTEIILHOY, «HEYIOBIETBOPUTEILHOY.

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTECTAllMM OCYIIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOH arrectaruu cryAeHToB [ YAIL, oOydaromuxcs mo mporpaMmMaM BBICIIETO
obpazoBanus» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y Ally.
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