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AnHoTanus

Hucuunnuna «KBantoBsie mpubopsl CBY» BXoauT B 00pa3oBaTelbHYIO MpOTrpamMmy
BBICIIETO OOpa3oBaHWsi — TMporpaMMmy OakajaBpwara II0 HANpPAaBICHUIO TTOATOTOBKH/
crneunanbHocTH 11.03.01 «PannorexHuka» HampaBieHHOCTH «PannoTexHuueckue cpenctaa
nepenayu, npuemMa u o0paboTku curHanoBy. Jucnuruinna peanusyercs kapeapoit «Ne2 1».

JucuuninuHa HaleneHa Ha GOPMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOIINX KOMIIETCHIIUHI:

IIK-3 «Cnoco0eH ocymiecTBISATh COOp M aHAJIW3 MCXOAHBIX JAaHHBIX IS pacyeTra u
MPOEKTUPOBAHUS JIETaNIEH, Y3JI0B M YCTPONCTB paJUOTEXHUUECKUX CHCTEM»

[NIK-4 «CriocoOeH BBINOJHATH pacyeT U MPOEKTUPOBAHME JETalIeH, y3JIOB U YCTPOMCTB
PAaAMOTEXHUYECKUX CHCTEM B COOTBETCTBHHM C TEXHHYECKUM 33JaHUEM C HCIIOJIb30BaHHEM
CPEIICTB aBTOMATU3AIMH TTPOSKTUPOBAHHMSD)

CopepxaHue TUCHUIUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBA3aHHBIX C O3HAKOMIJICHHEM
CTYJICHTOB C OCHOBHBIMH MOHSITHSIMH U OTIPEICIICHUSIMU KBAHTOBON SJICKTPOHUKHU; C U3YUCHUEM
ocobenHoctedt aumanazoHa CBY wum onrThyeckoro auama3oHa JIMH BOJH; DHEPreTUYECKHX
YpOBHEH B AaKTHBHOM BEIIECTBE W YCJOBHMI TEpeXoJla YacCTUI] MEXAY JHEPreTHUECKUMU
YPOBHSIMU; Ha3HaYeHHEM M KilaccupuKalueld KBAHTOBBIX YCHJIUTENEH U TEHEpPaTopoB;
MPHUHIUIIAMA PabOThl KBAaHTOBBIX MapaMarHUTHbIX ycunureneit (KITY) ; uzydenue mpuHIMIIOB
NEHCTBUS aTOMHBIX Y MOJIEKYJIIPHBIX T€HEPATOPOB.

[IpenonaBanue AMCHUIUIMHBI TPEAyCMaTpUBAET cleayronme (OpMbI OpraHU3AINH
y4eOHOT0 TpoIriecca: JICKIUH, JIa0opaTopHbIe pabOThI, CAMOCTOsATEIbHAs paboTa CTyICHTA.

[IporpaMMoli JAUCHUIUIHHBI TPETYCMOTPEHBI CIEAYIONMME BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs arTecTanus B popme nudpepeHInpoBaHHOTO 3aueTa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIHMILTUHBI COCTABIIACT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4YeHUs IO TUCITUTUTNHE «PYCCKUH »



1. TlepedyeHb nmuaHUPYEMBIX pPe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

[enbto mpenogaBaHusi TUCLUILIMHBI SBISETCS 03HAKOMJIEHHE CTYAEHTOB C OCHOBHBIMH
HOHATUAMHM M OIpPEJENICHUSIMU KBAHTOBOW 3JEKTPOHUKH; M3Y4YEHHE OCHOBHBIX OCOOCHHOCTEH
muanazoHa CBY u ontuyeckoro auamna3oHa IJIUMH BOJIH; M3YUYEHHUE SIBJICHHS AJIEKTPOHHOIO
apaMarHUTHOTO PE30HAaHCa W NMPHUHLMIIOB paOOThl KBAHTOBBIX MapaMarHUTHBIX YCHUJIMTENEH
(KITY) pa3nuyHblX THUIOB; W3y4YEHHE MNPUHIUIOB ACHCTBUS ATOMHBIX M MOJIEKYJSPHBIX
TFEHEpAaTOpOB, MX OCHOBHBIX IapaMETPOB M BO3MOXHOCTEH NPUMEHEHHUS; IOJIIy4eHHE
IPAKTUYECKUX HABBIKOB 110 AKCIEPUMEHTAJBLHOMY HCCJIEIOBAHUIO SIBICHUH KBAaHTOBOMU
JIEKTPOHUKH, U 0COOEHHOCTEH padOThI AMEKTPOHHBIX U KBaHTOBBIX pubopoB CBY.

1.2. JlucuuminmHa  BXOOUT B COCTaB  4YacTH, (opMupyeMoW  ydaCTHHKaMHU
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIET0 00pa3oBaHus (ajee —
OI1 BO).

1.3. TlepeueHb MIaHUPYEMBIX PE3yJIbTATOB 0OYUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
IUTAaHUpYEMbIMH pe3yibTatamMu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCLUUIUIMHBI OOYyYaroIIMICS NOJDKEH 00JIafaTh CIEAYIOUIMMU
KOMIETEHIMSIMU WM UX yacTsMHU. KoMIeTeHIMu 1 MHAUKATOPbl UX JTOCTHKEHUSI IPUBEJICHBI B

Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMI U UHAUKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpynmna) Kon n HanMeHOBaHue HHAMKATOPA JOCTHKEHUS
HAaUMEHOBAaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHINH
[1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKUE
[1K-3 Criocoben
XapaKTEPUCTUKH PalMOTEXHUYECKHX CUCTEM
OCYIIIECTBIATH COOP
[IK-3.Y.1 ymeTh ocymiecTBasATs COOp U aHAIN3
Y aHaJIU3 UCXOJHBIX
HCXO/IHBIX JIaHHBIX JUIA pacyeTa u
JTAHHBIX JJIs pacueTa . .
[Ipodeccruonanbhbie MIPOEKTUPOBAHMS IeTaJIE, Y3JI0B U YCTPONCTB
Y TIPOEKTUPOBAHUS
KOMIIETEHIINU . PazMOTEXHUYECKHX CHCTEM
JeTasei, y3iIoB u
CTDONCIE [1K-3.B.1 BnaneTs HaBbIKaMU OOOCHOBAHUS U
yerp MH)KEHEPHOr'0 pacyeTa OCHOBHBIX TEXHUYECKUX
parTuOTEXHUYECKUX . .
cneTeM XapaKTEePUCTHK JI€Talel, y3/10B U YyCTPONUCTB
PaluOTEXHUYECKHX CHCTEM
[1K-4.3.1 3HaTh NPUHIMIIBI KOHCTPYUPOBAHUS
OTJENBHBIX JIeTaJIeH, Y37I0B U YCTPOICTB
PaAMOTEXHUYECKUX CUCTEM; TIOPSAIO0K
ITK-4 Criocoben MIPEJOCTaBICHUS pa3padaTbIBaEMbIX IPOEKTOB U
BBITIOJHATH PAacyeT U | TEXHUYECKOH TOKyMEHTAllM1 HA HOPMOKOHTPOJIb
IIPOCKTUPOBAHUE [IK-4.Y.1 yMeTp BBIIONHATH pacyeT U
JieTanes, y3JoB u IIPOEKTUPOBAHUE ETANIECH, Y3JI0B U YCTPOUCTB
YCTPOMHCTB PaZnOTEXHUYECKHX CHCTEM; HCII0JIb30BaTh
PaZMOTEXHUYECKUX | HOPMATUBHbIE IIPABOBBIE AKThI, CIIPABOYHBIE
[TpodeccuonanbHble | CUCTEM B MaTepHaibl Uil KOPPEKTHOTO MPOSKTUPOBAHUS
KOMIIETEHIINH COOTBETCTBUH C JeTanel, y3JI0B U yCTPOMCTB paAMOTEXHUYECKUX
TEXHUYECKUM cucTeM
3aJIaHHEM C [1K-4.B.1 BnaaeTh HaBbIKaMU OJATOTOBKU
UCTIOJIb30BaHUEM CTPYKTYPHBIX M (DyHKIIMOHAJIBHBIX CXEM
CpEJIICTB PaaAMO’IIEKTPOHHBIX YCTPOICTB U CUCTEM B
aBTOMaTH3aluU COOTBETCTBUM C TPEOOBAHUAMH TEXHUYECKOTO
IIPOEKTUPOBAHUS 3aJlaHusl; COBPEMEHHBIMU CPEICTBAMU

aBTOMATHUYECKOW MOJArOTOBKH MPOEKTHOM U
KOHCTPYKTOPCKOW JJOKYMEHTAIUU COTJIACHO
cragpaptam cepur ECKJI u CIIJIC




2. Mecro nucuuiuinHbl B cTpykType OII

JucuuruimHa MOKeT 0a3MpoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYArOIIUMUCS
IpU U3YyYEHHUH CIEAYIOUINX JAUCIUITINH:
- DIIEKTpOHMKA
— PapgnoTrexHuueckue en U CUrHaJIbI
— DIIeKTpOAMHAMHKA U pacIIpOCTPAHEHNE PAIUOBOIIH.

3HaHUA, TOJy4YeHHbIE NPU HM3YyUYEHHU MaTepuana JaHHOW JUCUUIUIMHBI, UMEIOT Kak
CaMOCTOSTENIbHOE 3HAUE€HUE, TaK U MOTYT UCIOJIb30BATHCS MPH U3YUESHUHU APYTHX AUCIHUILINH:
- Ycerporictea CBY 1 aHTeHHBI
— OCHOBBI KOHCTPYHUPOBAHUS U TEXHOJIOTHH Ipou3BoicTBa POC

3. OOBeM  TPYIOEMKOCTh JUCITUTLTAHBI
Jlanubie 00 o0mieM oO0beMe AUCIUIUIHHBI, TPYJAOEMKOCTH OTIEIBHBIX BHUIOB y4eOHOM
paboTHI 1O AUCUUIUINHE (M paclpepeNieHue 3TOH TPYI0EMKOCTH 110 CEMeCTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabmuua 2 — O6beM U TPYAOEMKOCTh AUCIUIITMHbI

TpynaoemMkocTb Mo
Bun yuebHOM paboTh Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKkocmp ouCyuUnIuUHLL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil n0020moeKu 8 8
Ayoumopnuie 3auamus, BCETo 4ac. 16 16
B TOM YHUCJIE:
nexrun (JI), (gac) 8 8
npaktuyeckue/cemurapckue 3anarus  (113),
(dac)
naboparoprsie padotsl (JIP), (dac) 8 8
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 128 128
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3ameH (3auer, Hudd. 3ay, M. Hudd. 3au.
K3 **) 3au.

*k o
IIpumedanue:  KaHIUAATCKHIA SK3aMEH

4. CopepxaHue AUCIUIUINHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH TUCHUIUIAHEI TIO pa3/iejiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCUUILINHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIE 3.

Tabauna 3 — Pa3nensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pasgensl, TEMBI TUCHUITLINHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (dac) (dac) (gac) (dac)
Cemectp 5
Pasgen 1. Beenenue. ) 20
Paszen 2. OCHOBEI KBAHTOBOI ) 4 36
JJICKTPOHUKH




Paznen 3. KBantoBsie ) ) 36

napaMarautHele yeunutenu (KITY).

Pa3 .

qacil(e);? KBanToBBIE cTaHIAPTHI ) ) 36

Pazpgen 5.

Hroro B cemecTpe: 8 8 128
Htoro 8 0 8 0 128

[lpakTHyeckas TOATOTOBKA 3aKJIIOYaeTCd B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4yaromMMHUCS ~ OMNpENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX C  Oy;ymien
npodeccHoHaIbHON AEATEIBHOCTHIO.

4.2. CopnepxaHue pa3iesioB U TEM JIEKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B TabiuIle 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pa3znena HasBanue n copeprkanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHN

Pazgen 1. Beenenue.
Ocob6ennoctu CBY u ontnueckoro auamna3oHoBs. HazHaueHue
KBaHTOBBIX MprbopoB. Kiaccudurkaiusi KBaHTOBBIX TPUOOPOB

Pasnen 2. OCHOBBI KBAHTOBOM JIEKTPOHUKH

DOHepreTuuecKue ypoBHU B aKTUBHOM BellecTBe. OCHOBHBIC
TIOHATHUS U ONIPEJICIICHUs] B KBAHTOBOM 3JIekTpoHuKe. HacenenHoctn
SHEPTeTHYECKUX YPOBHEH MPH TEPMOAMHAMUIECKOM PaBHOBECHH.
[Tepexo1bl MUKPOYACTHI] MEXKTy SHEPTETHUESCKUMHU YPOBHSIMU.
CHOoHTaHHBIE

nepexo/sl. BeIHY X IeHHbIE (MHAYINPOBAHHBIE) TEPEXOIBI.
CooTHomeHust

Mexy kodhdunmenTamMmu DWHIITeHA. PenakcamoHHbIe IEPEeX0/Ibl.
[IupuHa cnekTpanbHON TUHUK. B3anmoaeiicTBEe KBAHTOBBIX CUCTEM C
OJICKTPOMArdiUTHBIM U3JTY4YCHUCM. Bo3MmokHOCTE YCUIICHHUA U
TeHepalliy B

KBaHTOBBIX MpuOopax. M3myueHne sHEpTUH MOJIEKYJIaMHU B
pe3oHarope.

CriocoOrI co3anust MHBepcHU HaceneHHocTeld. Dddext LTapka.
OddexT 3eemana

Pazmen 3. KsanToBsie mapamarautabie yeumutenn (KITY).

PaGouee BeniecTBO. DHEPreTHUECKUE YPOBHHU MTapaMarHUTHBIX

MOHOB. PenakcaiimoHHbIe MPOLECCH B MTapaMarHUTHBIX KpUCTAILIAX.
DNeKTPOHHBIN TapaMarHuTHBIN pe3oHanc. AHanu3 padotsl KITY.
TTpuniun

paboTHI TPEeXypOBHEBOM CXeMbI. PacueT MHBEPCHOM pa3HOCTH
HacesneHHoctel. [lapamerpel u xapakrepuctuku KITY. ITapamerps
oTpaxartenbHoro ogHopesonaropuoro KITY. Ilupokononocusie KITY.
IMapamerpsl KITY Oerymieit Bostabl. CoOocTBeHHBIC IyMbl KITY .
Konctpyxkiun KITY

Paznen 4. KBanTOBBIE CTAaHIAPTHI YaCTOTHI

Y CTpoicTBO U MPUHIMI IEUCTBUS AaTOMHBIX U MOJIEKYJISIPHBIX
reHepaTopoB. Pabouee BemectBo. ['eHepaTop Ha IMy4yKke aTOMOB
Bojiopoaa. [lapameTpsl ¥ MpUMEHEHHEe aTOMHBIX M MOJIEKYJISIPHBIX
renepatopos. [IyckoBoi nmotok. Beixoanas momntHocTs. llupruna
JIMHUU U3J1yUCHHA. CTaObuabHOCTh YacTOTEL. IlacCMBHEIE KBAaHTOBLIE
CTaHAAPTHI YaCTOTHI




4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B TaOIHILIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

W3 Hux Ne
Ne | Tems! npaktuueckux | POpMBbI MPAKTUUECKUX | TPyd0EMKOCTh, |TPAKTHUECKOH |pasnuerna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI
(uac) JIMHBI
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO
| |
Bcero
4.4. JlaGopaTopHBbIC 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TAOIHIIE 6.
Ta6mmia 6 — JlabGopaTopHbIe 3aHATHS M KX TPYJIOEMKOCTh
N3 nux No
Ne HaumeHoBanue 1a60paTopHBIX pabot TpyaoeMKocTh, | MpaKTUYECKO | pa3nerna
/11 (gac) MOATOTOBKH, | JUCIHII
(dac) JIUHBI
Cemectp 5
1 | UccnenoBanue xapakTepUCTUK OTKPBITOTO 2 2 2
pe3oHaTopa.
2 | UccaemoBaHue ra30BOr0 ONITHYECKOTO 2 2 2
KBAaHTOBOTO
reHeparopa Ha He — Ne
3 | UccaenoBanue METONOB BHEIIHEH 2 2 3
MOYJISIIIAH
JIA3€PHOTO M3ITYYCHHSI.
4 | UccnenoBaHue oTpakaTeabHBIX 2 3 4
XapaKTepUCTHK B
ONITUYECKOM U MH(PAKPACHOM JHAMA30HAX
U3ITy4eHus
Bcero 8

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThI

VY4eOHbIM MIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl camocTosITeIbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrosTensHoM paboTh
qac qac
1 2 3

N3yueHune TeopeTHIeckoro MaTepuaa

103 103
qucturuael (TO)
KypcoBoe npoektuposanue (KII, KP)




Pacuerno-rpaduueckue 3amanus (PI'3)
Brimonnenue pegepata (P)
[ToaroroBka K TeKy1emMy KOHTPOJIIO 5 5
ycneBaemoctu (TKY)
Jomamnee 3aganue (/[3)
KonTponbhble pabotsl 3a0uHuKOB (KP3) 15 15
IToaroroBka K MpoMeXKyTOUHOU 5 5
atrecrauuu (ITA)

Bcero: 128 128

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS

JUTSL CAMOCTOSITEIHHON pabOThI 00YUaAIOLTUXCA M0 TUCIUIUTHHE (MOIYJITIO)

Y4eOHO-MEeTOAMYECKHE MaTepHalibl s CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B

n.a. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX U31aHUI
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/1aHUN IPUBENIEH B TaOauIe 8.
Tabnuua 8— [lepeueHb MeUYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

ludp/
URL anpec

bubnunorpaduueckas ccpiika

Kommuectso 3x3eMILIsIpoB B
OnoIHoTEKe

(KpoMe 3JIEKTPOHHBIX IK3EMIUISIPOB)

621.372 M
26

Maunspies B. A. OcHOBEI KBAHTOBOI
AJICKTPOHHKY ¥ JIa3ePHOU TEXHUKH. Y4eOHOE
nocodue. - M.: Beicur.mk., 2009. - 543 c.

12

681.58 317

[Tpuntume! azepos [yueOHoe nocodue] / O.
3Benro ; niep.: . H. Koznos, C. b. Co3uHoB,
K.

I'. AnamoBuy ; Hayu. pea. T. A. [IIMaoHOB. -
4-e

u3g.. - CI16.: Jlans, 2008. - 720 c.

15

530.1 B 31

Beprenec C. H. Jlekiiuu no KBaHTOBOM
AJIEKTPOIMHAMHUKE: yaeOHoe ocodue. - M.:
®dwusmatiut, 2007. - 244 c.

13

621.391. b
63

CucTeMsbl Ta3epHON KOCMHYECKON CBSI3H:
yueOHoe mocobue. U.: 2/ A. P. bectyrun [u
ap.J;

C.-IletepO. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CI16.: TOY BIIO
"CIIoI'YAIT", 2009. - 169 c.

15

530.1 H 66
M.

Hunbcen, . Yanr. KBanTOBEBIE BEIUHCICHUS
Y KBaHTOBas MHpopmanus. nep.: M. H.
Bsiabii,

I1. M. OctpoBckuii ; aBT. mpenuci. K. A.
Banues. Monorpadus. - M.: Mup, 2007. -
822 c.

24

62138 M

MupowmnnkoB M.M. TeopeTnueckue 0CHOBBI

26




64 OTITUKO-3JIEKTPOHHBIX MPHOOPOB. YueOHOE
noco6ue. CIIO.: Jlanp. 2010. 704 c.

621.30 K Kucenes JI. I'. KBanToBast 1 ontudeckas 16
17 ANEKTpOHMKA. YueOHoe mocobue. M.: URSS.
2-e

m3n. 2011. 320 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMALMOHHO-
TEJIEKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JMCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATENBHBIX PECYpPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHN ceTu «IHTepHeT»
URL anpec HaumenoBanue

http://goo.gl/VhqlsU | Auapyuiko, JI. M. DnekTpoHHbIE U KBAHTOBBIE IPUOOPHI

CBY:YueOHuk mis

BY30B 110 criell."'MHOrokaHajibHasi 3J1€KTPOCBs3b ", "PannocBs3e u
pamguoBemiaauey / JI. M.Auapymko, @enpopos H. /. - M.: Pagno u

CBSI3b,
1981. —-207 c.

http://goo.gl/nJMD70 | Arpasan, I'. [Ipumenenre HeTMHEHHON BOJIOKOHHOM ONTHUKU: yueOHOE
nocobue/ I'. Arpasan ; pen. U. YO. lenuctok. - CI16.: JIans, 2011. —
592 c.

http://goo.gl/M3IGNn | ba3oBble nekiuu o snnekTpoHuke: B 2 T. : coopuuk/ XK. M. Andepos [u

ap.;
pen. B. M. IIponeiiko. - M.: Texnocdepa, 2009.

http://goo.gl/1dG7fL | Kucenes, I'. JI. KBaHTOBast 1 onTu4eckas 3JeKTPOHUKA: yIeOHOE
nocobue /
I'. JI. Kucenes. - 2-e uzn., ucnp. u jorir.. - CI16.: Jlans, 2011. - 320 c.

8. Ilepeuenb MH(OPMAITMOHHBIX TEXHOJIOTUI
8.1. Ilepedyenp mporpaMMHOrO OOECIEUEHHUs, HCIOIb3YEMOTrO IPH OCYIIECCTBICHUH
00pa30oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepeyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOrO MPOIlecca Mo JUCIUILTHHE

[lepeyenp uCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabmme 11.

Tabmuua 11— Ilepedens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBaHue

He npenycmotpeno




9. MarepuanbHO-TeXHUYecKas Oa3a

CoctaB MarepHalbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIIECTBIICHUS
00pa30BaTeNILHOTO MpoIiecca MO AUCIUILTUHE, IPECTaBiIcH B Tabuiel?2.

Tabmuna 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (pu HEOOXOAMMOCTH)
1 MynbsTUMeauitHAs T€KUUOHHAs ay AUTOPUS B.M.,67 ayn.11-016

2 | JIaboparopus «KBanroBsix mpubopos CBU» b.M.,67 ayn.11-016

10. OuenouHble CpeaCTBA AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHHUS IPOMEXKYTOUHOHW aTTecTaluu
00yyJaronumxcs no JUCUUIIINHE TPUBECH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIECHOUHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOUHOM aTTecTallu

Bua npomexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

JuddepeHurpoBaHHbIif 3a4ET Crnncok BOnpocos;

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHS CHOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4YarolMucs NMpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS

100-0ammpHas  1Kania

MOJyJIbHO-PEHTHHIOBOM ~ CHUCTEMbl ~ YHHMBEpPCUTETa,  IpaBHia

HCITIOJIb30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBCTCTBYIOIIWM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu oneHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

O1eHKa KOMIIETEHIINHI

5-OayuIbHAas IIKaIa

XapaxTepucTuka cpopMHPOBAHHBIX KOMIIETEHIIMI

— oOyuaromuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

— YBEPEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO M TPAMOTHO €T0 HU3J1araer;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIBHOW JMTEPaTypBHI,

«OTJIIMYHO» "
GAYTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIE MOJIO0KEHUS C MPAKTHIECKOMN
JIeATEeTbHOCTBIO HAIIPaBJICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJICH;
— eJaeT BBIBOIBI U O0OOIIEHHUS
— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSITHHA.
— o0yJarouiicss TBEPIO YCBOWII MPOTPAaMMHBINA MaTepHal, TPaMOTHO U
M0 CYILIECTBY WM3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;
CXOPOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIC 3HAHUSI C MPAKTUYECKON JAEsITENbHOCTHIO
«3aYTEHOY
HaIlpaBJICHUS,
— apryMEHTUPYET HayUYHBIE MOJIOKECHHUS;
— JIeJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOrpaMMHBIN MaTepual,
M0 CYILECTBY M3JaraeT €ro, ONMpasiCh Ha 3HAHHUS TOJBKO OCHOBHOM
«yJIOBJIETBOPUTEITBHOY :
JTUTEPATYPHI,
«3aYTEHO»

— HAOIMyCKacCT HCCYHMICCTBCHHBIC OIINOKH H HCTOYHOCTH,
— UCIIBITBIBACT 3aTPYAHCHHA B IIPAKTHYCCKOM IIPUMCHCHHUH 3HAHUM




OreHKa KOMIIETEHIINHI

5-0ajuIbHAas IIKaIa

XapaxrepucTrka COpMHUPOBAHHBIX KOMITETEHIHI

HaIpPaBJICHUS;

— c11ab0 apryMEHTUPYET HayUHbIE ITOJI0KEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJa/I€€T CUCTEMOM CHELMATN3UPOBAHHBIX TOHATHH.

«HEYIOBJIETBOPUTEITHHO)
«HE 3a4TEHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIbHOM YacTW MPOrpaMMHOIO
MaTepuaa,

— JIOTMyCKaeT  CYyIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMOTpeHHH TTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCIIBITBIBACT TPYAHOCTH B IIPAKTUYECKOM IIPUMEHECHUY 3HAHUU;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHUS,

— He (OPMYJIUPYET BHIBOJIOB M O0OOIIICHUIA.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 5K3aMeHa MpeJicTaBieHbl B Tabnuue 15.

Tabmuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Ne /1t

Kon

[lepeuens BompocoB (3a1a4) AJs HK3aMEHa
WHJIUKATOpa

Y4eOHBIM IIaHOM HE MPEYCMOTPEHO

Bomnpocs! (3agaun) mis 3adera / nud¢. 3auera npeactaBieHs! B Tadnuue 16.
Ta6mumia 16 — Boripocs! (3amaun) nis 3avera / audd. 3avera

Ne n/nn Ilepeuens BonpocoB (3agay) uist 3aueta / audd. 3auera

Kon
WHJMKATOpa

1 Ocobeunoctu CBY 1 onTHUecKoro auara3oHa. I1K-3.3.1

Knaccudukanus KBaHTOBBIX IPUOOPOB.
DHepreTudyecknue ypoBHU B aKTHBHOM BEIIIECTBE.
OcHOBHBIE IOHATHS U ONIPEACIECHUS B KBAHTOBOU
JIEKTPOHUKE.

HaceneHHOCTH SHEpreTHYECKUX ypOBHEH Npu
TEPMOJMHAMHYECKOM PaBHOBECHUHU.

2 [lepexoapl MUKpOYacTULl MeX Y 3HepreTndeckumu yposusimu. | [1K-3.V.1

CrioHTaHHBIE IEPEXOBI.

BoinysxeHHbIE (MHIyLIUPOBAaHHbBIE) IEPEXOIbI.
PenakcanmoHHbIE IEpEXOABI.

[IInprHa CrIEKTpaIbHOMN JINHUH.

B3aumoeicTBruE KBaHTOBBIX CHCTEM C 3JIEKTPOMATHUTHBIM
U3ITYy4YECHHEM.

3 Bo3MoxHOCTh ycuneHus ¥ reHepaluy B KBaHTOBBIX mpubopax. | [TK-3.B.1

W3iryyeHne sHEPrUU MOJIEKYJIaMU B PE30HATOPE.
Crnoco0Obl co31aHusi THBEPCHH HACEIICHHOCTEH.
D dexr HTapka.

D¢ ekt 3eemana.

4 KBanrossle mapamarauthele yeunurenu (KITY). I1K-4.3.1

Pabouee BemecTso.




DHepreTudyeckrue ypoBHU apaMarHUTHBIX HOHOB.
PenakcanmoHHbIe poliecchl B MapaMarHUTHBIX KpUCTALIAX.
DNEKTPOHHBIN MapaMarHUTHBIA PE30HAHC.

Amnanu3 pa6ots! KITV.

[IpuHIMnI paboThl TPEXYPOBHEBOU CXEMBI.

PacueT nHBEpCHOM pa3HOCTU HACEIIEHHOCTEN.

[TapameTpsl u xapaktepuctuku KITY.

[TapameTtpsl oTpaxaTenbHoro ogqHopezonaropaoro KIIV.
[InpoxkonosocHeie KITY.

ITapametpsr KITY Gery1eii BOJTHBI.

Cob6ctBennsble mrymsl KITVY.

Koncrpykunnu KIIV.

KBaHTOBBIE CTaHIAPTHI YACTOTHI.

IIK-4.V.1

YCTpOUCTBO U IPUHLUI JEHCTBUS AaTOMHBIX U MOJIEKYJISIPHBIX
TEHEPaTOPOB.

Pabouee BeriecTBo.

I'enepaTop Ha IydKe aTOMOB BOJOPOJA.

[TapameTpsl 1 TPUMEHEHNE ATOMHBIX U MOJIEKYJISIPHBIX
TEHEPaTOPOB.

ITyckoBol NOTOK.

BrixogHas MOITHOCTE.

upuHa TMHUM U3ITy4EHUS.

CTabMIbHOCTh YaCTOTHI.

[TaccuBHBIE KBAHTOBBIE CTaHJAPTHI YACTOTHI.

IIK-4.B.1

[lepeuenp TeM nns KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM paboThI
npeCTaBICHBI B Tabwuie 17.
Ta6mmma 17 — [lepedyern TeM 11 KypCOBOTO MPOSKTHUPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

[IpumepHbIi IepeyeHb TEM IS KypCOBOTO POSKTHPOBAHUS/BBITIOIHEHUS

No /it N
KypCOBOM pabOoThI
Y4eOHBIM IJIaHOM HE TPETyCMOTPEHO
Bompockl  u1si  poBeNeHUS TPOMEXKYTOYHOM aTTeCTalli B BHIE TECTUPOBAHHS

npecTaBieHbl B Tabmuie 18.

Tabnuua 18 — IIpumepHbIil mepeueHb BOIPOCOB JJIsl TECTOB

Ne i/t

[IpuMepHBIii IepeyeHb BOIIPOCOB ISl TECTOB

Kon
WHINKATOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOJIBHBIX PAaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00yd4eHus, peICTaBIeHbI B Ta0muIe 19.

Ta6muma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PabOT

1 HccnenoBanue xapakTepUCTUK OTKPBITOrO pe30HATOpA.

2 HccnenoBanue ra3oBoro ONTHYECKOro KBAHTOBOro reueparopa Ha He — Ne




3 HccnenoBanue METO10B BHEIIHEW MOYJIALIMN
J1a3€pHOT0 U3yYCHHUS.

4 HccnenoBanue oTpa)kaTeIbHBIX XapaKTEPUCTHK B ONITUYECKOM U MHPPAKPACHOM
JIMATNa30HaxX U3JTy4YCHHUS.

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUS
WHAMKATOPOB, XapaKTEpU3YIOIIUX ATanbl (HOPMHUpPOBAHHUS KOMIETEHIMM, cojepx aTcs B
JOKaJbHBIX HOpMaTUBHBIX akTax [YAIl, pernameHTHUpyOMUX TMOPSAOK U MPOUEAYPY
MPOBEJCHUS TEKYILEro KOHTPOJIS yCIIeBAEMOCTH U MPOMEXKYTOUHOM aTTecTallui 00yYaronuxcs
I'VAIL

11. Meronuueckue yKa3zaHus JIsl OOyJArOIIUXCSI IO OCBOCHHIO JUCITUTITMHBI

MeToandecKkue YKazaHuda JJd Oﬁy‘lalO]_l[I/IXCﬂ Mo OCBOCHHIO JICKIITMOHHOI'O

MaTepuaJa

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOIO MaTepuajga — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOoKoe M SCHOE M3JI0KeHHe ydyeOHoro Martepuana. Ha3zHaueHHe COBpEMEHHOW JEKIMH B
paMKax AHUCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOPMALMIO IO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJeM TUCHMIUIMHBI, METOJOB HAyYHOrO TIIO3HAHMSA, HOBEHIINX
JOCTH)KEHUM HaydHOH MbIciau. B ydyeOHOM mporecce JIeKIus BBIIOIHIET METOJ0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MH(POPMALMOHHYIO (YHKUMU. JIEKIUs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKPETHOW 00slacTH 3HaHus, €€ mpoOsieMbl, JAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKAa3bIBACT B3aUMOCBS3b C JPYTUMU JUCLUIUIMHAMM.

[Inanupyemsble pe3yabTaThl IPU OCBOSHUH 00YYarOIKUMCS JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEAEIISICTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— IOJYYCHHC OIIbITa TBOp‘-IGCKOﬁ pa60TBI COBMCCTHO C IPCIIOAABATCIICM;

— Ppa3BUTHUC HpO(i)eCCI/IOHaHBHO—I[eJIOBLIX Ka4cCCTB, JII00BU K MpeaAMeETy n
CaMOCTOATCIILHOTO TBOPYCCKOI'O MBIIIIJICHUS.

— TOSBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTENILHON paOoTHI;

— IIOJIy4YCHHC 3HAHUU O COBPpCMCHHOM YPOBHC pa3BUTHA HAYKU WM TEXHUKU U O
IMPOTrHO3C UX PA3BUTHA HA OmmKaitme T'OJbI,

— HayuyuTCsl METOJMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH IJIABHBIE MBICIU H
NOJIOKECHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  pa3IMYHBIX
dbopMynupoBKax);

— MOJYYCHHEC TOYHOI'O IOHMMAaHUSA BCEX HCO6XO,I[I/IMBIX TEPMHUHOB U MOHSATHUH.

JIeKuMoHHBIA MaTepual MOXKET COMNPOBOXKIATHCS JAEMOHCTpPAMEH  ClIaiiloB U
UCIIONB30BAaHMEM Ppa3laTOYHOTO MaTrepuajia MPU TMPOBEACHUU KOPOTKUX IUCKyccHid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMAaTHUK TI0 TUCIUTIIINHE.

CTDVKTVDa IIPCAOCTABJICHHUA JICKIMOHHOI'O MaTcpHraja.

—  UBJIOKEHUE MaTepHalia ¢ UCIIOIb30BAaHUEM JIOCKH;

— HUCIIOJIB30BaHUC MATCpUalia C UCITIOJIb30BAaHUECM MIPOCKTOPA, ACMOHCTpALIA CHaﬁHOB n
APYTrUux WUIIOCTPAIMOHHBIX MATCPUAJIOB JJI JIYUHICTO YCBOCHUSA MaTCpUalia,




— H3JIOKECHUE U IOSICHEHUs KOHCTPYKLUHU IyJIbTOB, CEPBEPOB, YEIOBEKO-MAIIMHHBIX
UHTEp(}EICOB € MCHOTB30BAaHUEM CTCH/IOB.

MeToanueckue ykKa3aHusl s O0Oy4alOIIUXCHA IO TNMPOXOKIAECHHIO J1A00PATOPHBIX
pador

B xozme BbImoMHEHHS J1a0OpPaTOpHBIX paboT oOydaromMHCsA JOJKEH YIIIyOuTh H
3aKpeNuTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOJIMKON M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Breimmonnenue mabopatopHbIX pabOT COCTOUT M3 SKCHEPUMEHTANIbHO-MPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKOMN YacTed U KOHTPOJIBHBIX MEPOIPUATHUN.

BrimonHenne nmabGopaTOpHBIX PabOT 00ydYarOIMUMCS SIBIISETCS HEOTHEMJIEMOW YacCThIO
U3yUYeHHs] TUCHMIUIMHBL, OIpeNeiseMOi ydueOHbIM IUIAaHOM, M OTHOCUTCS K CpPEICTBaM,
o0ecrneyrBaroIMM pelIeHre CIEIYIOINX OCHOBHBIX 3aa4u y 00y4aroIerocs:

— TpuoOpeTeHHe HaBBHIKOB HCCIIEJIOBAHMS MPOLIECCOB, SBIEHUH UM  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUILTUHBI;

— 3aKpeIUIeHUE, Pa3sBUTHE W JeTajlu3alus TEOPETHYECKUX 3HAHWM, MOJIyYEHHBIX Ha
JICKITUSIX

— TOJydeHHe HOBOW MH(OPMAITUH 10 N3y9aeMOW AUCIUILINHE,

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abopaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ananue U TPeOOBAHUSA K MPOBEACHUIO JIA0OPATOPHBIX padoT

3ajaHue Jaercs B BUAE CTaTMCTUYECKOTO MaTepuana, ¢ KOTOPbIM CTYJIEHT padoTaeT 1o
dopmynaM, U3IT0)KEHHBIM B JICKLIUAX.

Crpykrypa u ¢popma or4era o 1a00paTopHOii padore

Wznoxens! Ha caifre I'YAII (http://guap.ru/guap/standart/obl _main.shtml).

TpebdoBanus K 0(h)OpMIIEHUIO 0TYETA 0 JIaDOPaTOPHOIl padoTe
N3noeHbl B METOAMYECKUX YKa3aHUSIX K BBIIIOJHEHUIO J1a0OpaTOPHBIX padoT.

Metoanueckue ykazaHusi it 00y4alOIIUXCS MO MPOXO0XKAECHUI) CAMOCTOATEIbHOM
padoThbI

B xone BBINOMHEHUSI CAMOCTOSITENIBHOW PaOOThI, 00yYarOUIUICs BBITOIHAET PaboTy IO
3a/IaHUI0 M TIPU METOJUYECKOM PYKOBOJICTBE MpemnojaBaTesi, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTHsl.

s oOywaromuxcs 1Mo 3a04Hoil dopMe 00ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIIOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHUS CaMOCTOSATENBHONW paboThl, y oOyuaromerocs (Gpopmupyercs
1enecoo0pa3Hoe IIaHUpPOBaHUE pabovyero BpeMeHU, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUd MPUOOpETaeMbIX 3HAHUM, o0ecredynBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEPHOJ OOYYCHHS, IOMOTAeT TMOJYYUTh HABBIKA TOBBIIICHUS
pohecCHOHANBFHOTO YPOBHSL.

MeroandyeckuMyu ~ MaTepHalaMH,  HAIMpaBJSIOMIMMHU  CaMOCTOSITEJIBHYIO — paboTy
00y4aromuxcst SBISIOTCS:

—  y4eOHO-METOJUYECKH MaTepHal Mo JUCIHUILTHHE;

— METOAWYECKUE YKA3aHUS 1O BBIMOJHCHUIO KOHTPOJIBHBIX PabOT (AJs1 00yUYarOIiXCst
0 3209HOU (hopMe 0OyICHHS).



IlepeyeHsb TeM Ui CaMOCTOSATENIbHOU PabOTHI:

OcoGennoctu CBY u ontudeckoro quana3zoHoB.

[lepexombl MUKpPOYACTHIL MEXTY SJHEPTE€TUYECKUMHU YPOBHIMM.

W3nydeHne s3HepruM MoJIeKyJaMHu B pe30HaTope.

KBaHTOBBIE MapaMarHUTHBIE YCUIIUTEH.

[Tapamerpsr u xapakrepuctuku KITY.

CriocoObl co3aHNsl THBEPCUH HACEIEHHOCTEH.

[IInprHa CrIEKTPaIbHOM JINHUH.

B3aumoneicTBrE KBAHTOBBIX CUCTEM C 3JIEKTPOMArHUTHBIM U3JTy4YCHHEM.

KBaHTOBBIE CTaHIAPTHI YACTOTHI.

0. ITaccuBHBIE KBaHTOBbIE CTaHAApPThl 4acTOThl DyHKIMOHAIBHBIE TpeOOBaHUA K
TPEHAKHBIM KOMILJIEKCAM.

i i AU o e

MeTtoanyeckue yka3aHusi JIJisi 00yYAIOIIHUXCH MO TPOXOKIEHUI0 MPOMEKYTOYHOM
aTTecTaluu

HpOMe)KYTOLIHaH arrecranuda 06yqalomnxca npeaycMarpuBacT OLCHUBAHUC
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB OO0y4YeHHs MO auciuiuinHe. OHa BKIIOYAET B
ceost:

— muddepeHIMpoBaHHBIN 3a4eT — 93T0 ¢opMa OIEHKH 3HAHWH, IOTYYEHHBIX
00yYaroMIMMCs TIPU M3YYCHUU TUCIMILIMHBI, IPU BBITOJHEHHH KYPCOBBIX MPOEKTOB, KyPCOBBIX
paboT, HAYIHO-UCCIIEIOBATEIBLCKUAX PA0O0T U MPOXOXKICHUH MPAKTHK C aTTECTAIIHOHHON OICHKOM
COTIIMIHOY, «XOPOIIIOY», Ky IOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHO.

Cucrema OLIEHOK IpU IPOBEIEHUU IPOMEKYTOYHOW aTTECTAllMU OCYIIECTBISIETCA B
CcoOTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennii «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH U
NPOMEXYTOUHOW aTrectanuu cTyAeHToB ['YAII, oOywaromuxcs 1O HporpaMMaM BBICHIETO
obpazoBanus» u «O MOIYJBbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHToB B 'Y AIDy.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.

kadenpoii
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