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AHHOTaIUI

Hucuunnuna «KBantoBsie mpubopsl CBY» BXoauT B 00pa3oBaTeibHYIO MpOTrpamMmy
BBICIIETO ~ O0pa3oBaHMs IO  HAMpPaBIEHWIO TMOATOTOBKM/  crnenuanbHOocTH  11.03.01
«PannoTexHuka» HampaBleHHOCTH «PaiMOoTeXHUYEeCKHue CpeacTBa Iepefadd, mpueMa u
00paboTku curHayioBy. Juciuminaa peanmusyercs kaempoit «No2 1.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

[IK-3 «CnocobeH ocymiecTBIsATh cOOp M aHAINW3 UCXOIHBIX MAHHBIX IJIsi pacdyeTra |
POEKTUPOBAHUS JI€TANIEH, Y3JI0B U YCTPOUCTB PAAHMOTEXHUUECKUX CUCTEM)

[MIK-4 «CriocoOeH BBIMONHATh PacyeT W MPOCKTUPOBAHUE JIETAJICH, Y3JIOB U YCTPOUCTB
PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUU C TEXHHUUYECKUM 3a/laHUEM C HCIIOJIb30BAHUEM
CPEZCTB aBTOMATH3AIMH IPOSKTHPOBAHUS

Copep:kaHue TUCIHUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM
CTYZICHTOB C OCHOBHBIMH HOHSATHSMH H OIPEICICHUSIMH KBAHTOBOU 2JICKTPOHHUKH; C N3y4YEeHHUEM
ocobenHocteil nuanazoHa CBY u onTHueckoro auama3oHa JUIMH BOJIH, SHEPreTHYEeCKHX
YpOBHEW B AaKTHBHOM BEIIECTBE W YCIOBUHM NepexoAa YacTHI MEXIYy SHEPreTHYeCKUMH
YPOBHSIMU;  OCHOBHBIX C M3yY€HUEM SIBJICHHUS B3aUMOJCWUCTBHUS KBAaHTOBBIX CHCTEM C
AIIEKTPOMArHUTHBIM H3JIy4€HHEM; Ha3HAYCHHEM U KiacCH(UKalMel KBAaHTOBBIX YCHJIHUTEICH U
TreHepaToOpoB;  NPUHLUIAMU pabOThl KBAHTOBBIX MapamMarHuTHeiXx ycuiurene (KITY) ;
U3y4YeHHE MIPUHIUIIOB ACUCTBUS AaTOMHBIX U MOJIEKYJIIPHBIX T€HEPATOPOB.

[IpenogaBanue JUCHMIUIMHBL TpeIyCcMaTpUBAET cienytomme (OpMbl OpraHU3alUuu
y4eOHOTO mpolecca: JeKIHH, JJA00paTopHbIe pabOThl, CAMOCTOSITEIbHAS PadOTa CTYACHTA.

[IporpaMMoii AUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIONUIME BUABI KOHTPOJIA: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B popme audPpepeHIIMpOBaHHOTO 3a4eTa.

OO6mas TpyJO€MKOCTh OCBOEHHUSI AUCLMILIUHBI COCTaBisAeT 4 3a4eTHhIX eAuHuLbl, 144
Jaca.

S3bIK 00yUeHUs IO JUCIUILTUHE KPYCCKHM »



1. IlepeudeHb mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUILIIMHE
1.1. [enu npenogaBaHust JUCUUIUIHHBI
OCHOBHBIMU LENISIMU TPENIOIaBAHNS JUCLMILINHBI SBJISIOTCS | O3HAKOMJIEHHUE CTYJCHTOB

C OCHOBHBIMH IOHATHSMH U ONPEIEICHUSAMHM KBAHTOBOW JJIEKTPOHHMKH; HM3YYEHHE OCHOBHBIX
ocobenHocteil nuanazona CBY u onTtuueckoro nuama3oHa JJIMH BOJH; U3Y4YEHHE SBJICHUS
3JIEKTPOHHOI'O TTApaMarHUTHOTO PE30HAHCa U MPUHIMIIOB pPaOOThl KBAHTOBBIX MapaMarHUTHBIX
yeunutenei (KITY) pasnuyHbIX THMNOB;, W3YyYE€HHWE TNPUHIMIOB JCHCTBUS AaTOMHBIX H
MOJIEKYJISIDHBIX T€HEPAaTOPOB, MX  OCHOBHBIX IIapaMETPOB M BO3MOKHOCTEM INPUMEHEHUS;
MOJlyY€HUE MPAKTUUYECKUX HABBIKOB II0 OSKCIEPUMEHTAJIbHOMY MCCJIEJI0BAHUIO SBJICHUMN
KBAaHTOBOM 3JIEKTPOHUKH, K1 OCOOEHHOCTEH paboThI 3JEKTPOHHBIX M KBAaHTOBBIX NprOopos CBY.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MpOrpaMMbl BICHIET0 00pa3oBaHus (ajee —
OI1 BO).

1.3. TlepeuyeHb maaHUpyeMbIX pe3yJIbTaTOB O0YUYEHHS M0 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMH pe3yibTatamu ocBoenus: OI1 BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OOyYaroIUiCs NOJDKEH 00JIafaTh CleAYIOIIMMU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMneTeHIMy 1 MHAUKATOPbl UX JOCTH)KEHUS IIPUBEJICHBI B

Tabimue 1.

Tabauna 1 — [lepedyeHp KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymnmna) Kozn u HaumeHoBaHNE HHIUKATOPA JOCTHKCHHUS
HaUMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIIUH
KOMIIETEHIINH
[1K-3.3.1 3HaTh OCHOBHbBIE TEXHUYECKUE
[1K-3 Cnocoben
XapaKTEPUCTUKHU PaJUOTEXHUUYECKUX CUCTEM
OCYILECTBIIATH COOp
[IK-3.Y.1 ymeTs ocy1iecTBiasTh COOp U aHAIN3
U aHaJIu3 UCXOJHBIX
UCXOAHBIX JaHHBIX JUIS pacdyeTa u
JIAaHHBIX NI pacyeTa y .
[Tpodeccrnonanbubie MIPOEKTUPOBAHMUSI JIeTaNel, Y3JI0B U YCTPONCTB
Y TIPOEKTUPOBAHUS
KOMIIETEHIINH . PaAMOTEXHUUECKUX CUCTEM
JieTallel, y3JI0B U
CTDONCTR [1K-3.B.1 BnaseTs HaBbIKaMU OOOCHOBAHUS U
yerp MH)KEHEPHOTO pacuyeTa OCHOBHBIX TEXHUYECKUX
PaIMOTEXHUYECKUX . .
cHeTeM XapaKTEePUCTHK JIeTaje, y3/10B U yCTPOUCTB
PaaMOTEXHUYECKUX CUCTEM
[1K-4.3.1 3HaTh NpUHIMIBI KOHCTPYUPOBAHUS
OTJIENbHBIX JETAJIEH, Y3JI0B U YCTPONCTB
PaAMOTEXHUYECKUX CUCTEM; TIOPSI0K
I1K-4 Criocoben Ipe0CTaBIIEHUs pa3padaThIBaeMbIX IPOEKTOB U
BBITIOJHATH pacyeT U | TEXHHUYECKOH JTOKyMEHTAIlM Ha HOPMOKOHTPOJIb
IIPOEKTUPOBAHUE [IK-4.Y.1 yMeTp BBIONHATH pacueT U
JieTanei, y3JioB u MIPOEKTUPOBAHUE JAECTAIIEH, Y3JI0B U YCTPOUCTB
YCTPOMICTB PaAMOTEXHUYECKUX CUCTEM; UCTIOIb30BaTh
PaMOTEXHUYECKUX | HOPMAaTUBHbBIE MIPABOBbIE aKThI, CIIPABOYHBIE
[TpodeccuonanbHbIe | CHCTEM B MaTepHuasl 411 KOPPEKTHOTO POEKTUPOBAHUS
KOMIIETEHIINH COOTBETCTBHH C JeTanen, y3JI0B U yCTPOMCTB paAMOTEXHUYECKUX
TEXHUYECKUM CUCTEM
3aJIaHUEM C T11K-4.B.1 Bi1ageTh HaBBIKAMHU IIOATOTOBKH
HCIIOJIb30BaHNEM CTPYKTYPHBIX M (DYyHKIIMOHAJIBHBIX CXEM
CPEICTB PaaMOAIIEKTPOHHBIX YCTPOMCTB U CUCTEM B
aBTOMATHU3ALMH COOTBETCTBUH C TPEOOBAHUSIMH TEXHUYECKOTO
IIPOEKTUPOBAHHUS 3aJJaHusl; COBPEMEHHBIMHU CPEJICTBAMU

ABTOMAaTUYECKOM MOATOTOBKH IPOEKTHOU U
KOHCTPYKTOPCKOM JOKYMEHTAIMU COTJIaCHO
cranaaptam cepur ECKJI u CIIJIC




2. Mecro nuctuiinHel B cTpykType OIT

JucnunnuHa Oa3upyeTcss Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYJIEHTaMHU IMpU H3yYEeHUU
CJIEIYIOIINX JUCLHUIUINH:

— DJIEKTpOHMKA

— PaguorexHuyeckue Leny U CUTHAJIbI

— DIIeKTpoIMHAMUKA U PACIIPOCTPaHEHHUE PaJMOBOJIH
3HaHMs, IIOJYyYEHHBIE MPU H3YYCHUMM MaTepuaja JaHHOM IUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYCHHE, TaK U UCIIOIb3YIOTCS IIPU U3YUYEHUU APYTUX JUCLUIIINH!

— VYcrporicta CBY u aHTeHHBI

— OCHOBBI KOHCTPYUPOBAHUS U TEXHOJIOTUU IIpou3BozicTBa POC

3. O0BeM U TPyIOEMKOCTh JTUCITUTUTAHBI
Jlannple 00 o0meM oO0beMe MUCHUILUIUHBI, TPYIOEMKOCTH OTICNIBHBIX BHIOB y4eOHOI
paboTHI IO JUCHIHUTUIMNHE (M pacIpeIelieHUe 3TOH TPYIOEMKOCTH IO CEMeCTpaM) MPeACTABICHBI B
tabnure 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIIINHBI

TpynoeMmkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemkocma OuCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
Ayoumopusie 3anamusn, BCETO 4ac. 16 16
B TOM YHCIIE!
nexnuu (JI), (wac) 8 8
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
naboparopusie padotsl (JIP), (dac) 8 8

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (4ac)

Camocmosamenvnas paboma, Bcero (dac) 128 128
Buo npomesccymounoit ammecmayuu’. 3a4er, Tndd

mudd. 3auger, sk3ameH (3auer, Hudd. 3ay, ) Hudd. 3au.
K3 *) 3au.

*k
IIpumeyaHue: kaHaMIaTCKHil SK3aMeH

4. CopeprxaHue JUCITUTUITUHBI
4.1. PacnpeneneHue TpyIOEMKOCTH JUCIUILIMHBI IO pa3/ieiaM U BUJaM 3aHSITHI.
Pazgenbl, TEMBI TUCIIUTITUHBI KX TPYJIOEMKOCTh TTPUBEJICHBI B Ta0IHUIIE 3.
Tabnuna 3. — Paznensl, TeMbl TUCHUTUIMHBI U UX TPYJI0EMKOCTh

Pasgensl, TeMBI TUCIIMITIIHHEI Jlexun I13 (C3) | JIP KII CPC
(gac) (dac) (gac) (qac) (qac)
Cemectp 6
Pasnen 1. Beenenue. 2 20
Pasgen 2. . OCHOBBI KBAaHTOBOI 2 6 36
ANEKTPOHUKH
Paznen 3. ) KBaHTOBBIE 2 2 36
napamarauTHelie yeuautenu (KITY).




Paszen 4. KBaHTOBBIE CTaHIAPTH 2 2 36

qaCTOThI
HWrtoro B cemecTpe: 8 8 128
Hroro: 8 |0 8 0 128

4.2. CopaepxaHue pa3/ieJioB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI MPUBEICHO B TabnwuIle 4.

Ta6mmia 4 - ConepxaHue pa3feoB U TeM JEKIIMOHHBIX 3aHATUI

Howmep pasznena

Hazpanue u COACPIKaHUC Pa3aCioB U TCM JICKIITMOHHBIX 3aHATHH

Paznen 1.

Beenenmue.
Ocobennoctu CBY u onrumueckoro auama3oHoB. HasHaueHnue
KBaHTOBBIX MpuO0opoB. Kitaccudukaiins KBaHTOBBIX MPHOOPOB

Pazmen 2.

OCHOBBI KBaHTOBOU 3JIEKTPOHUKHU

OHepreTUeckre YpPOBHM B akTHBHOM BemiecTBe. (OCHOBHBIE
MOHATHS W ONpENeIeHUS B KBAaHTOBOW JJIEKTpoHHKe. HaceineHHOCTH
SHEPreTUYECKUX  ypOBHEH TpPH  TEPMOJAMHAMUYECKOM  PAaBHOBECHH.
Ilepexoap1 MUKpOYACTHIT MEXKTYy DHEPTETHIECKUMHU ypoBHsIMH. CIIOHTaHHBIE
nepexoasl. BeIHyXAeHHbIE (MHAYLIUpOBaHHBIE) mepexoabl. COOTHONIEHHS
Mexny koddduiueHntamMmu OiHINTeHHa. PenakcalMoHHBIE —MEPEXOJbI.
[[lupuna cnexkTpanbHOW NUHUU. B3ammonelcTBHE KBAaHTOBBIX CHUCTEM C
3JIEKTPOMATHUTHBIM H3ITyYCHHEM. BO3MOXHOCTh yCHIIGHHUS W TEHEpaIiy B
KBaHTOBBIX mpuOopax. M3nyuyeHwe 3HEPrHUM MOJCKYJaMH B PE30HATOPE.
CriocoOrl cozmanust uHBepcuu HaceneHHocTed. Dddekr Ilrapka. Dddext
3eemana

Pasgen 3.

Kanrossie napamarantasie yeunurenn (KITY).

Pabouee BemecTBO. JHEpreTMUECKHE YPOBHU IapaMarHUTHBIX
HMOHOB. PenakcanyoHHbBlEe TIpoIlecChl B IMapaMarHUTHBIX —KpHUCTajlax.
DNeKTpOHHBIN MapaMarHuTHBIN pe3oHanc. AHanu3 pabdotsl KITY. puaimm
paboThl  TPEXypOBHEBOW  CXEMbl. PacueT  WHBEpPCHOM  pa3HOCTH
HaceneHHocTeil. [lapamerpsr n  xapaktepuctuku KIIY. Ilapamertpsr
oTpaxatenbHoro oaHopezoHatopHoro KIIY. Ilupokononocusie KIIVY.
ITapamerper  KIIY  Gerymett Bomabl. CoOctBeHHBIe mymbel KIIVY.
Konctpyxkimu KITY

Paznen 4.

KBaHTOBBIE CTaHIAPTHI YACTOTHI
YCTpOHCTBO M NPUHUUI ACHCTBHS ATOMHBIX M MOJIEKYJISIPHBIX
re"eparopoB. Pabouee BemiectBo. I'eHeparop Ha ITyuke aTOMOB BOJOPOAA.
[TapameTpsl M NpUMEHEHHE AaTOMHBIX M MOJIEKYJSPHBIX T'€HEPAaTOpPOB.
ITyckoBoil noToK
Breixognas momuocts. lupuna nmuann m3nydenns. CTaOMIbHOCTD
yacToThl. [laccuBHBIE KBAHTOBBIE CTAHAAPTHI YAaCTOTHI

4.3. TlpakTtnueckue (CEeMHHAPCKHUE) 3aHATHS
Tembl IPaKTHUECKHUX 3aHATUH U UX TPYIOEMKOCTh ITPUBE/ICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHITHS U UX TPYJIOEMKOCTh

No
No TeMbl MPaKTUYECKUX . | TpynoemkocTs, |pa3aena
. DopMBI TPAKTUYECKUX 3AHITHI
/11 3aHSATHN (dac) JTUACIIUII
JIUHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

Bcero




4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBEJCHBI B TaOIUIIE 6.

Tabnua 6 — JlabopaTopHbIe 3aHSATHSI U UX TPYIOEMKOCTb

Ne Tpynoe Ne
HaumeHnoBaHnue 1abopaTopHbIX padboOT MKOCT, (Mac) paszznena
/m ’ JACITUTUTAHBI
Cemectp 6
HccnenoBanue XxapakTepuCTUK OTKPBITOTO 2 2
pe3oHaTopA.
HccnenoBanue METO0B BHELTHEN MOIYISIUU 2 2
JIa3€PHOr0 U3ITYYCHHUS.
HccrnenoBanme oTpakaTeIbHBIX XapaKTEPUCTHK B | 2 3
ONTHYECKOM U MHPPAKPACHOM JHAaNa3oHax U3Iy4YeHUs
HccnenoBanue ra30Boro ONTHYECKOT0 KBAaHTOBOTO | 2 2
redeparopa Ha He — Ne
Bcero: | 8

4.5. KypcoBoe npoeKkTupoBaHKe/ BEITIOTHEHUE KYPCOBOH pabOTHI

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroIXCs

Buapl caMocTosITeIbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC /.

Tabauna 7/ — Busbl camocToaTeabHON paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositensHO# paboTh
qac qac
1 2 3
N3yueHue TeopeTnueckoro Marepuana 103 103
qucturuael (TO)
Kypcosoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI3)
Brmonnenue pedepara (P)
[ToaroToBka K TeKyuemMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Homamnee 3aganue ([13)
KoHnTtponbHbie paboTsl 3a0unnukoB (KP3) 20 20
[ToaroroBka kK mpOMeKyTOYHON
arrectaruu (I1A)
Bcero: | 128 128

5. Ilepeuenp yueOHO-METOUUECKOTO 0OECTICYCHHUS
JUISL CAMOCTOSITENIBHOM pabOoThl 00yHYaIOMINXCS 110 TUCIUILTHHE (MOJLYJIIO)
Y4eOHO-MeTOANYEeCKHE MaTepuabl sl CaMOCTOSITENbHOW paboThl O0ydaromuxcs yKas3aHbl B

. 7-11.

6. IlepedeHp MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3TAaHHHA




[lepeyeHb mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MPUBEIEH B Ta0muIe 8.
Tabnuua 8 — [lepeyeHb neyaTHBIX U 3JICKTPOHHBIX YUEOHBIX M3/1aHUM.

Mudp bubnuorpaduueckas ccouika / URL ampec Konuuectso
9K3EMILISIPOB B
O6ubnanoreke
(KpoMe 3JIeKTPOHHBIX
9K3EMILISPOB)
621.372M 26 | Mansbimes B. A. OCHOBBI KBaHTOBOU 12

AIIEKTPOHUKH U JIa3epHON TEXHUKH. YueOHoe
noco6ue. - M.: Bercur.mik., 2009. - 543 c.
681.58 3 17 [Tpuntumne! 1azepoB [yueOHoe nocodue] / O. 15
3Bento ; niep.: . H. Koznos, C. b. Co3unos, K.
I'. AnamoBuy ; Hayd. pea. T. A. [1ImaoHoB. - 4-¢
u3g.. - CI16.: Jlans, 2008. - 720 c.
530.1 B 31 Beprenec C. H. Jlekiiuu o KBaHTOBOM 13
NEKTPOJAMHAMUKE: yaeOHOe mocodue. - M.:
®usmarnut, 2007. - 244 c.
621.391. b 63 Cucrembl 1a3epHON KOCMUYECKOM CBSI3U: 15
ydyebHoe rmocobue. Y.: 2/ A. P. bectyrus [u ap.];
C.-Ilerep0. roc. yH-T a3pOKOCM.
npudopoctpoenus. - CI16.: TOY BIIO
"CIIoI'Y AIT", 2009. - 169 c.
530.1 H 66 M. Hunbcen, M. Yanr. KBanToBbie BeruuciacHus | 24
Y KBaHTOBas uHpopmanus. nep.: M. H. Bsubii,
IT. M. OctpoBckuii ; aBT. npeauci. K. A.
Banues. Monorpagus. - M.: Mup, 2007. - 822 c.
621.38 M 64 MupomnankoB M.M. Teopernyeckue 0CHOBBI 26
ONTHUKO-DJICKTPOHHBIX MPUOOPOB. YUueOHOE
nocobue. CIIO.: JIans. 2010. 704 c.
621.30 K 17 Kucenes JI. I'. KBanToBas u ontudeckas 16
aNeKTpoHHKa. YuebHoe nocodue. M.: URSS. 2-e
3. 2011. 320 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENLHBIX PECYPCOB

WH(OPMAIMOHHO-TEIICKOMMYHHUKAITMOHHOH ceTh « HTepHET»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMAIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX IS OCBOCHHS JUCIMILTAHBI
npuBeseH B Tabmuie 9.

Ta6muia 9 — Ilepeuens pecypcoB nHdopmarmonHo-TenekoMmmyHukamonto cetu MHTEPHET,
HEOOXOUMBIX JIJISl OCBOSHUS TUCIUTUTHHBI

URL anpec HaumenoBanue

http://goo.gl/VhqlsU | Auapymiko, JI. M. DnekTpoHHbie U KBaHTOBBIE TpruOOpbl CBY: YueOHuK 11st
BY30B 110 criell."'MHorokanajibHas 3JeKTpocBs3b”, "Paanocssss u
pamguosemiaauey / JI. M.Auapymko, @emxopos H. /1. - M.: Paauo u cBsi3b,
1981. - 207 c.

http://goo.gl/nIMD70 | Arpagsai, I'. [IpumMeHeHne HEMMHEHHON BOJIOKOHHOM ONTHKH: y4eOHOE
nocobue/ I'. Arpasan ; pen. U. 1O. llenuctok. - CII6.: Jlanp, 2011. — 592 c.

http://go0.gl/M3IGNn | ba3zoBsie iekmuu 1o 3ekTpoHuke: B 2 T. : coopuuk/ XK. U. Andepos [u ap.];
pen. B. M. Tlponeiiko. - M.: Texnocdepa, 2009.

http://goo.gl/1dG7fL | Kucenes, I'. JI. KBantoBas u ontuueckas 3JIeKTpOHHKA: yaeOHOe mocobue /
I'. JI. Kucenes. - 2-e u3n., ucnp. u jori.. - CI16.: Jlans, 2011. - 320 c.

8. Ilepeuenp MHPOPMAITMOHHBIX TEXHOJIOTUI




8.1. [lepeyerp mTpPOrpaMMHOTO OOECIEUYEHUs, HCIOJIB3yEeMOTO IPH OCYIIECTBICHUU
00pa30oBaTeNILHOTO MpoIiecca M0 AUCLUIITHHE.
Ilepeuens nCmoNIb3yeMOro NpoOrpaMMHOT0 o0ecriedeHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeuenp wucCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALMOHHO-CIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKas 0a3a
CoctaB MarepHalbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca MO TUCIUIUIHHE, TIPECTaBICH B TabmuIel 2.
Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

. . Howmep aynuropun
HaumeHnoBaH#e cOCTaBHON YacTH MaTepUAIbHO-TEXHUIECKON
Ne m/m (pu
0a3bl
HEOOXOIMMOCTH)
MynbTuMeauiiHas JEKUUOHHAs ay IMTOPUS
Jlaboparopnas «KBanToBeix mpudbopos CBY» b.M.,67 ayn.11-016

10. OmnenouHble CpeaCcTBa AJIs TPOBEACHHS MPOMEKYTOUHOMN aTTeCTaIl|
10.1. CocTaB OLEHOYHBIX CPEACTBIISI MPOBEACHUS TPOMEKYTOYHOH aTTeCTAIHH
00yyJaronuxcs mo JUCIUTIINHE TPUBEeH B Tadsmie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl MPOBEACHHS IPOMEKYTOTHON aTTeCTaIluu

Bug HpOMC)KyTO‘-IHOfI aTTCCTallun HCpC‘-ICHB OIICHOYHBIX CPCACTB

HuddepenunpoBaHHbIi 3a4ET Cnucok BOIpoCoB;

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH O0ydarouMMucs MpUMEHsieTcs S-0ajlibHasi IIKana OLUEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KOoTopas puBeeHa B Tabnuie 14. B Teuenne cemecTpa MOXXET UCIOIB30BATHCS
100-6ammpHast ~ mIKajlla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCHUTETa,  IpaBHIA
UCIIOJIb30BAaHUsl KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETSHUIUH

Or1reHKa KOMITETEHITUI

XapaxreprucTtrka chOpMUPOBAHHBIX KOMIIETEHIHI
5-0aiutbHas mKaia P P (popimp

— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOrpPaMMHBIN
MaTepual;

— YBEPEHHO, JIOTHYHO, ITOCJIEJOBATEIBLHO U TPAMOTHO €TI0 M3JIaracr;

— ONUpasiCh Ha 3HAHWS OCHOBHOM W JOMOJHUTEIBHOW JIUTEPATYpBI,
TECHO IPUBSI3bIBAET YCBOCHHBIE HAYYHBIE MOJOXKEHUS C MPAKTUYECKOU
JIESATENBHOCTBIO HAPaBIICHUS;

— YMeJIo 0OOCHOBBIBAET M apTyMEHTUPYET BbIIBUTAEMbIE UM HJIEH,

(OTIIMYHO»
(GauTCHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

— JIeJTaeT BBIBOABI M 00OOIIEHHUS;
— cBOOOJIHO BJTaJICET CHCTEMOM CIIeIMaTN3UPOBAHHBIX TOHITHH.

«XOpPOoLIo»
Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWJ IMPOrpaMMHBIA MaTepHall, TpaMOTHO U
[0 CYIIeCTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEM;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKOH JCSITEIbHOCTHIO
HaIPaBIICHUS;

— apTyMEHTHPYET Hay4YHbIC TIOJIOKEHUS;

— JIeJ1aeT BBIBOABI K 00OOIIEHHS;

— BJIQJICET CUCTEMOM CIeIMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTEIILHOY
(GauTCHO»

— oOyuaroluiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[I0 CYLIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAaeT HECYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— WCIIBITBIBAECT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHHUN 3HAHWMI
HallpaBJICHUS;

— cn1abo apryMeHTUpyeT HayyHbIe TOJI0KEHUS;

— 3aTpyAHsAeTCs B (POPMYIMPOBAHUU BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIAJEET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«HEYOOBJICTBOPUTEIILHOY)
«HE 3a4YTCHO»

— o0OyJaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MNPOrPaMMHOTO
MaTepuana;

— JIOMyCKaeT  CYyIISCTBCHHbIE  OMMUOKHM W  HETOYHOCTH  TIPU
paccMOTpeHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BHIBOJIOB M 00OOIIECHHUH.

10.3. TumoBbie KOHTPOJLHBIC 33JAHUS WIIM UHBIC MATEPUATBL.
Bormpocs (3amaun) 11 s9K3aMeHa rpeacTaBieHsl B Tabmure 15.

Ta6nuia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne i/t

Ilepeuenp BonpocoB (3aa4) AJis IK3aMeHa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bomnpocsr (3amaun) mis 3avera / mudd. 3adera npeacTaBiaeHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adyera

Nen/m | [lepeuenb BompocoB (3a1a4) A 3aueta / qudepeHIMpoBaHHOTO 3a4eTa
1 Ocob6ennoct CBY u onTryeckoro auamna3oHOB
2 Knaccudukanusi KBaHTOBBIX PHOOPOB
3 DHepreTUYecKre YPOBHH B aKTHBHOM BEIIIECTBE
4 OCHOBHBIE TIOHSITHSI U OTIPEJICIICHUS] B KBAHTOBOU DJIEKTPOHHKE
5 HaceneHHOCTH SHEpreTHYecKiX ypoBHEHN MPU TEPMOJIUHAMUYECKOM PAaBHOBECHH
6 [lepexoapl MEKPOUYACTHII MEXKTY YHEPTETHUECKUMH YPOBHIMH
7 CroHTaHHbIE IEPEXOAbI
8 BrinyxaeHHbie (MHIYITMPOBAHHBIC) IEPEXOIBI
9 PenakcaiimoHHbie epexoibl
10 [IupuHa crieKTpaibHOMN JIMHUU
11 B3anMoielicTBre KBaHTOBBIX CHCTEM C JIEKTPOMArHUTHBIM H3JIyYEHUEM
12 B03MOXHOCTB YCHUJICHHS ¥ TeHEepallii B KBAHTOBBIX MPUOOpax




13 W3nyyeHne sHEPTUU MOJIEKYJIaMHU B PE30HATOPE

14 CrniocoObl co31aHusI HHBEPCHH HACEICHHOCTEH

15 Dddexr lTapka

16 Dddext 3eemana

17 KBanToBble mapamarautHsle ycunurenu (KITY)

18 Pabouee BerecTBo

19 OHepreTuyeckre ypOBHU apaMarHUTHBIX HOHOB

20 PenakcanmoHHble IpolLecChl B IapaMarHUTHBIX KpUCTaslax
21 ONEKTPOHHBIN NTapaMarHUTHBIA PE30HAHC

22 Amnanuz pabotsl KITY

23 [Tpuniun paboThl TPEXypPOBHEBOI CXEMBbI

24 Pacuer MHBEpCHOM pa3HOCTU HACEIEHHOCTEH

25 [Tapametps! u xapakrepuctuku KITY

26 [TapameTtpsl oTpaxarenpHoro ogHopezonaropsoro KIIY

27 [Iupoxononocusie KITY

28 [Tapamerpsi KITY Geryieit BoTHBI

29 Co6ctBennblie nymsl KITY

30 Koncrpykuuu KITY

31 KBaHTOBBIE CTaHAAPTHI YACTOTHI

32 Y CTpoiCTBO M IPUHIKII JEHCTBHSI ATOMHBIX M MOJIEKYJISIPHBIX T€HEPAaTOPOB
33 Pabouee BerecTBo

34 ['eHeparop Ha My4yke aTOMOB BOJIOPOJia

35 [TapaMeTpbl 1 IPUMEHEHUE aTOMHBIX M MOJICKYJIIPHBIX T€HEPATOPOB
36 ITyckoBoO# IOTOK

37 BbixoHasi MOITHOCTh

38 IyupyHa TMHUK U3JTyYEHUs

39 CTaOMIBPHOCTD YaCTOTHI

40 [TaccuBHBIE KBAHTOBBIE CTAHAAPTHI YACTOTHI

Ilepeyenp Tem [UIs KypCOBOTO TPOEKTUPOBAHUS/BBIOIHEHHS KypCOBOW pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMS/BBITIOTHEHHUS! KypCOBOM paboThI

Ne /11

[TpruMmepHBIii epedeHb TeM Ul KypCOBOTIO IPOEKTUPOBAHUS/BBITOTHEHHS
KYpCOBOH paboThI

Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

Bonpocsl s mpoBeneHUs NPOMEXKYTOYHOM aTTecTalMd B BHJIE TECTUPOBAHUS
npeJICTaBJICHBI B Ta0wmIe 18.

Tabnuma 18 — [IpumepHBIi TepedeHb BOITPOCOB ISt TECTOB

Ne o/t

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCUUIUIMHE OOydYarolUXcsl 3a09HON (hOPMBI
00ydeHus1, IpeICTaBIeHbI B Ta0wmie 19.

Tabnuna 19 — IlepeyeHb KOHTPOIBHBIX PadOT

Ne i/t

[lepeyeHb KOHTPOIBHBIX PabOT




10.4. MeTtognueckue  Marepuanbl,  ONPEACTSAIONIAE  TPOUEAYpPhl  OLCHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOMIMUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTHpYHOIMX MOPSAAOK U MPOLEAYpY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOW aTTecTalluu 00ydaroImuxcs
I'VAIL

1. Meroauyeckue ykazaHus JJisi 00y4al0NIUXCHA M0 0CBOEHHUIO M CIUNIMHBI

[{enpr0 TUCHUTIIINHEI SIBISAETCS — ~03HAKOMIICHHE CTYJEHTOB C OCHOBHBIMU ITOHATUSIMU U OIIPEIEIIEH

- U3y4eHHe OCHOBHBIX ocoOeHHocTel nuanazoHa CBY u onTuueckoro auamnasoHa
JUIMH BOJIH;

- U3Yy4YEHUE DHEPreTUUYECKUX YPOBHEW B aKTUBHOM BELIECTBE U YCIIOBHUM Iepexoa
YaCTHUL MEXAY SHEPT€TUYECKUMHU YPOBHSIMHY;

- U3y4YEHUE SIBJICHHUs B3aMMOJEHUCTBUS KBAHTOBBIX CUCTEM C 3JIEKTPOMArHUTHBIM
U3IIy4EHUEM;

- 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMM NPHUHLMIIAMH PaOOThl, HA3HAYEHUEM U
KJ1accu(puKaluei KBaHTOBBIX YCUJIUTENEH U reHepaToOpOB;

- W3Y4YEHUE YCIOBUU U3JIyYEHUS SHEPTUU MOJIEKYJIAMU B PE30HATOPE;

- U3y4eHHe CII0COO0B CO3JJaHHsl NHBEPCUH HACEIIEHHOCTEH;

- U3Y4YEHUE SBICHUSA DJIEKTPOHHOIO IapaMarHUTHOIO PE30HAaHCAa U IIPUHIUIIOB
paboThl KBaHTOBBIX MapamMarHuTHbIX ycuureneil (KIIY) pa3nuynbix TUIIOB;

- U3y4YEHUE MPUHLMIIOB JEHCTBHUS ATOMHBIX M MOJEKYJISPHBIX I€HEPaTOpOB, HUX
OCHOBHBIX IIaPaMETPOB U BO3MOKHOCTEN IPUMEHEHUS;

- [IOJIyYEHUE MPAKTUYECKUX HABBIKOB I10 JKCIIEPUMEHTAIBHOMY HCCIICIOBAHUIO
SBJICHUN KBAaHTOBOM DJIEKTPOHUKH, U OCOOEHHOCTEH pabOThl 3JEKTPOHHBIX U KBAHTOBBIX
npubopos CBY.

MeToanyeckue yKa3aHusi JAJIsi  OOYYAKOIIMXCS 10 OCBOEHHMIO JIEKIIMOHHOTIO
MaTepHaJia

OCHOBHOE Ha3HAaY€HHUE JIEKIIMOHHOTO MaTepuala — JOTUYECKU CTPOUHOE, CUCTEMHOE,
rIyOOKOe M SICHOE€ H3JIOKeHHe ydeOHOoro matepuana. HasznaueHue COBpEMEHHOHW JEKIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 10 TeMEe, a B OCBOCHUU
byHAaMEHTANBHBIX MPOOJIEM JUCIUIUIMHBI, METOJIOB HAYYHOTO TO3HAHUS, HOBEUIINX
JTOCTIKEHUI HAay4yHOW MbICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHAET METOAOJIOTHIECKYIO,
OpTaHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO GyHKINH. JIEKIus pacKphIBaeT MOHATHHHBINA ammapar
KOHKpPETHOW oOnacTu 3HaHWS, €€ MpoOJEeMBbI, JaeT LEIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C JPYTUMU JUCITUTUTHHAMM.

[TnaHrpyeMbl pe3yJIbTaThl IPU OCBOSHUH 00YYAIOIIMMCS JICKIIMOHHOIO MaTepHUaJa.

— TIOJIy4YEeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHWUM, YPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

—  TIOJy4YEHHUE OTbITa TBOPUYECKOM pabOTHl COBMECTHO C MPEIOAaBaTENIeM;

— pasBuTHE MNPOGECCHOHATBHO—EIOBBIX  KAdecTB, JIIOOBM K MpeaMeTry W
CaMOCTOSITEIBHOT'O TBOPYECKOTO MBIIILJICHHUS.

— TIOSIBJIEHHE HEOOXOIMMOTO MHTEPECa, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON paOOTHI;

— TIOJy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha ONFIKAMIINE TOJIBI;

— HAY4YUTCS METOAMYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TIABHBIE MBICIH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, TIIOBTOPSATh HMX B  Pa3IUYHBIX
bopmyHrpoBKax);

— TOJIyY€HHE TOUYHOTO MOHUMAHUS BCEX HEOOXOUMBIX TEPMUHOB U TIOHITHH.

JIeKUMOHHBIA MaTepual MOXET COMNPOBOXKAATHCA JAEMOHCTpPALMECH  CIIAiIoOB U
WCIIONb30BAaHUEM Ppa3laTOYHOTO MaTepuaja TMPU MPOBEACHUU KOPOTKUX AUCKYyCCHU 00
OCOOCHHOCTSX MPUMEHEHHS OTICIBHBIX TEMATHK MO JUCITUTIINHE.




CTpyKTypa Npe0CTaBICHHUS JICKIIMOHHOTO MaTepraa;
— H3JIOKEHHE MaTepualia C UCIOJIb30BAHUEM JIOCKH;
—  H3II0OXKEHHE MaTepHalia ¢ UCTIOIb30BaHUEM MTPOEKTOpa, JEMOHCTPAIIHS CIIaiI0B,
—  MOSICHEHUE KOHCTPYKIIMH IEKTPOHHBIX MPHOOPOB U OJIOKOB C HCIOJIB30BAHUEM CTCHIIOB

MeToanueckne ykKa3aHusi JJIs O00Yy4alOUIMXCH IO NPOXOKIACHUIO JTAOOPATOPHBIX
pador

B xone BwimonHeHus 71a0OpaTOpHBIX paboTa OOyYarOMIMIACS JOJDKEH YIIyOuTh W
3aKpPENUTh 3HAHWS, MPAKTUYECKHE HABBIKM, OBJAJETh COBPEMEHHOW METOJAMKON M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBHUHM C KBATU(PUKAMOHHONW XapaKTEPUCTUKOW OO0YyYaromerocs.
Bremmonnenue mabopatopHbiX pabOT COCTOUT M3 IKCHEPUMEHTANIbHO-TPAKTHYECKOM, pacueTHo-
AQHAJMTUYECKON YaCTe U KOHTPOJIBHBIX MEPOIPUATHUN.

Boinonnenue nmabopaTopHbIXx padboT 0OydaromUMCS SIBISIETCS HEOTHEMIIEMOM 4YacThiO
U3yUYeHHs] JUCHUIUIMHBI, ONpEeIeNseMold ydeOHbIM IUIAHOM UM OTHOCHUTCS K CpPEICTBaM,
o0ecreyrBaroIMM PEIIeHNE CIETYIOIIUX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIIEJOBAaHHUS MPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKax JJAHHOW JUCIUILINHBL,

— 3aKpeIUleHHe, Pa3BUTHE M JleTalu3alusl TEOPETUYECKUX 3HAHUM, MOJyYEHHBIX Ha
JEKIMSIX;

— IoJIyueHHe HOBOM MH(OpMAIUK [0 3y4aeMOW AUCIUILIMHE;

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOH  paboTbl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3aganue u TpeOOBaHUS K NPOBEACHHIO J1A00PATOPHBIX PadoT

3amaHue JaeTcs B BUAE METOAMYECKOrO MaTepHaja, ¢ KOTOPBIM CTyAEHT paboTaeT Io
dbopMysiaM, U3JI0)KEHHBIM B JIEKIUSAX. M3710KEHBI B METOMYECKUX YKa3aHUSX K BBINOJIHEHUIO
71a00paTOpHBIX paboOT

Crpykrypa u ¢gopma oT4era o 1a00paTopHOIi padore
Crpykrypa u opma otdera o 1a00opaTOpHOil paboTe ykazaHa B METOJIMYECKHUX MTOCOOMSIX
M0 COOTBETCTBYIOUINM paboTam

TpebdoBanus k 0popMIICHHIO 0TYETA 0 J1A00PaTOPHOI padoTe

W3noxeHbl B METOUYECKUX YKa3aHUAX K BBIITOJHEHHIO Ja00OpaTOPHBIX paboT

Crnrcok yueOHO-MEeTOIMUECKIX yKa3aHUN U3JJaHHBIX Kadeapoil K MPOBEeIECHUIO

71a00paTOpHBIX paboT

1 UccnenoBanue MeTO/IOB BHEUIHEW MOJYJSIUU JIa3€pHOTO M3Iy4yeHHUs. Meroauueckue
yKa3aHUs K BBIOJIHEHUIO JJabopaTtopHoii paboTel. Cn6 1992. JI.A. JIutBunuyk, T.I1. Mumypa.

2 WccnemoBaHue Tra3oBOr0 OINTHYECKOTO KBAaHTOBOTO TeHepatropa Ha Ge — Ne.
Metoauueckue yka3aHusi K BBIOJHEHMIO JlabopaTtopHOi pabotel. Cri6 1991. JI.A.JIuTBHHUYK,
T.I1. Mumypa.

3 HccnenoBaHue XapaKTEpUCTHK OTKPBITOTO pe3oHaTopa. MeToaudeckue ykazaHus K
BBIMOJIHEHUIO J1abopaTopHbIx pabor. CnbO 1984. B.I.Anexcangpos, [I.A.JIUTBHHUYK,
I'.b.SlueBnu

MeToanuyeckne yKa3aHufl AJIs 00yYAIOIUXCH MO MPOXO0KIECHUIO CAMOCTOATEIbHOM
padoThI

B Xoze BBINIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 00YYArOIIUIICS BBINOJIHAET PadoTy MO
3aJJaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IIPEToaBaTeis, HO 0e3 ero HermocpeaCTBEHHOTO
ydJacTusl.



s oOy4arommxcsi 1Mo 3a09HOM ¢GopMe OOyYeHHS, CaMOCTOSTEIbHAs padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mpomecce BBHIMONHEHHUS] CaMOCTOSATENLHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esecoodpasHoe MIaHUPOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUs
U HaBbIKM B YCBOGHHM U CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HAHUI, oOecredyuBaeT BBICOKUI
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOydeHHUsl, IOMOraeT IMOJY4YUTh HABBIKM IOBBIIICHUS
po(hecCHOHAILHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuallaMd,  HAMpaBISAIONIMMU  CaMOCTOSATENIbHYIO  paboTy
00yJaromuXxcs SABISIOTCS:

— y4eOHO-METOANYECKUNA MaTepHal 10 JUCLUILINHE;

— METOJMYECKHE YKa3aHMs IO BBINOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3204HOU (hopme 00y4deHus).

[TprMepHBIii IepeueHb TEM CAaMOCTOATEIbHON PabOTHI:

. OnTuyeckuii KBAaHTOBBIN reHepaTop Ha pyOuHe.

. OKT na UAT c Heopumom.

. OKT Ha renuii-ueone (He-Ne).

. OKT" Ha nonax aprosa.

. OKT na CO u CO2.

. OKT na mapax metanioB (Meau).

. 'asonunammnueckue OKT'.

. OKT nHa oprannueckux Kpucrajax.

. OKT Ha nonynpoBoaHHKaX.

10. JTazepHas Jokamusi.

11. PacnpocTpaneHue 1a3epHOro U3J1y4EHUs.

12. Monynsuust ONTHYECKOTO U3ITy4YECHHUS.

13. Meroab! niprueMa JIa3epHOTO U3JLy4CHHUS.

14 Knaccudukaius 1 KOHCTPYKIMH IPUEMHUKOB ONTHYECKOTO TUATa30HOB.
15. OtpaxarenabHble XapaKTEPUCTHKH OOBEKTOB B ONITHYECKOM JIHANa30He.
16. JIazepHbIE CKAaHUPYIOIINE CUCTEMBI.

17. JIazepHble TMHUHU CBA3H.

18. BoJOKOHHO-ONTHYECKHE CUCTEMBI IIEPEIauH.

O 01N DN b W~

Mertoanyeckne ykazaHusi VI O0y4YAIOIIUXCH IO INMPOXO0KACHHIO NMPOMEKYTOYHOH
arrecTauuu

[IpomexyTtounass  arrectauus  OOydYaloOIIMXCS  MpEAyCMaTpUBaeT  OICHUBaHHE
IPOMEKYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus no aucuuiuinHe. OHa BKIIOYAET B
ceos:

— nuddepeHIUpOBaHHbIM 3aueT — 3T0 (opMa OLEHKU 3HAHUH, TOITy4YEHHBIX
00yyaromuMcs pU U3YYESHUHU JUCIMIUIMHBI, IPU BBITOJHEHUH KYypPCOBBIX MPOEKTOB, KYpCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIIMYHO», «XOPOLIO», «yAOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBLHO.

Cucrema OLEHOK IPU IMPOBEACHUM NPOMEKYTOUYHOM AaTTECTAlMM OCYIIECTBIIAECTCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TekymieM KOHTpOJE YCHEBAaEMOCTH U
MPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs MO HporpaMMbl BBICIIETO
oOpazoBanusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIGHKM KadecTBa y4eOHOW paboTh
cTyneHToB B ['YAIDy.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHHU U JTOTIOTHEHHUH

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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