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1 O000meHHast CTPYKTYpa rocy/1apcTBEHHON UTOTOBOI aTTecTalNU
l'ocynapctBeHnHas utoroBasi arrectanus no Hampaienuto 12.03.05 JlazepHas TeXHUKA U JJa3epHbIC
TexHonorun (mpodwib: JlazepHble CHCTEMbl U KBAHTOBBIE TEXHOJIOTMH) BKJIIOUAET TOCYJapCTBEHHBIH
sk3aMmeH (I'D) u BbIMycKHYIO KBanmpuKaroHHyto padory (BKP).

O06o0061eHHast CTPYKTypa rocyAapcTBeHHOM uToroBoil arrecrammu (I'MA) mpuBenena B Tabmuie

1.1.

Ta6muma 1.1 - O600mennas crpykrypa [TA

Koawl

Komnerenuun

| §C)

BKP

OK.1

CHOCOOHOCTH (POPMUPOBATH MHUPOBO33PEHUECKYIO MTO3UITUIO HA OCHOBE
bunocodckux 3HAHUN

+

OK.2

CIIOCOOHOCTh AHAJIIM3UPOBATH OCHOBHBIC 3TAIlbl U 3dKOHOMCPHOCTH
HUCTOPUYCCKOI'O Pa3BUTHUA 06H_IGCTBa JJISL (I)OpMI/IpOBaHI/ISI Fpa)KI[aHCKOf/'I
IIO3NIIHH

OK.3

CIIOCOOHOCTH MCIIOIH30BaTh OCHOBBI AKOHOMUYECKUX 3HAHUH B
pasIuYHBIX chepax NeaTeTbHOCTH

OK 4

CIOCOOHOCTh MCIIOJIb30BaTh OCHOBBI IIPABOBBIX 3HAHUI B PA3IMYHBIX
chepax neaTenTbHOCTH

OK.5

CIIOCOOHOCTHh K KOMMYHHUKAIIUY B YCTHOM M MUCbMEHHOM popmax Ha
PYCCKOM M MHOCTPAHHOM $3bIKax JUIsl PELEHUs 3a/1a4
MEXJIMYHOCTHOTO U MEXKYJIBTYPHOTO B3aUMOICUCTBUS

OK.6

CHOCOOHOCTH paboTaTh B KOMaH/E, TOJIEPAHTHO BOCTIPUHUMAs
COLIMAJIbHBIC U KYJIbTYPHBIE D3NN

OK.7

CIIOCOOHOCTE K CcaMOoOpraHu3anuu u CaMOO6p330BaHI/IIO

OK.8

CIOCOOHOCTH MCTIOJIH30BATh METO/IBI M CPE/ICTBA (hU3MUECKOM
KyJbTYpBI JJ1s1 00ecrieueHus MOJHOLIEHHOM COUaNbHON U
poecCHOHaNBHOM NesSTeIbHOCTH

OK.9

CIIOCOOHOCTH MCIIOIB30BaTh MPUEMBI IEPBON MOMOIIH, METO/IbI
3alIUTHl B YCIOBUSIX YPE3BBIYANHBIX CUTYAIIHH

OIIK.1

CIIOCOOHOCTB MPEJICTABIIATH AJEKBATHYIO COBPEMEHHOMY YPOBHIO
3HAHUU HAYy4YHYIO KapTUHY MHpa Ha OCHOBE 3HAHMSI OCHOBHBIX
I0JIO’KEHUH, 3aKOHOB M METOJI0B €CTECTBEHHBIX HAyK U MATEMaTUKU

OIIK.2

CIOCOOHOCTH OCYIIECTBIISTH MTOKUCK, XpaHEHUE, 00pabOTKy U aHAIN3
UH(POPMALIMHU U3 Pa3IMYHBIX HCTOYHUKOB U 0a3 JaHHBIX, IPECTABIIAT
ee B TpedyeMoM (hopMaTe ¢ MCIOJIb30BaHHEM HH(POPMALIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUH

OIIK.3

CHOCOOHOCTDH BBISBIISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOIieM,
BO3HHKAIOIIUX B X0JI¢ TPO(PECCHOHATILHON ACSITEIIPHOCTH, TPUBJICKATh
JUIS UX pelieHus (pu3nKo-MaTeMaTHUecKHii anmapar

OIIK .4

CHOCOOHOCTh YUUTHIBATh COBPEMEHHbBIE TEHACHIIUN Pa3BUTHUS TEXHUKU
Y TEXHOJIOTUH B CBOEH MpodeccroHaNbHOMN e TeIbHOCTH

OIIK.5

CHOCOOHOCTh 00pabaTHIBATh U MPEJICTABIATH TaHHBIE
OKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ

OIIK.6

CIOCOOHOCTH cOOMpaTh, 00pabaThIBaTh, AHATU3UPOBATH U
CHCTEMaTH3HPOBATh HAYYHO-TEXHUYECKYIO0 HHPOPMALIMIO IO TEMAaTHUKE
WCCIIEJOBAHHUS




OIK.7 CIOCOOHOCTH UCIOJIb30BaTh COBPEMEHHBIE MPOTPAMMHEBIE CPEICTBA

MOATrOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JOKYMEHTALIMU +
OHK 8 CHOC06HOCTB HNCITIOJIB30BAThH HOpMaTI/IBHbIe I[OKyMCHTBI B CBOGI71
) HESITECIbHOCTHU +
IK.1 CIOCOOHOCTH K aHAJIM3Y TIOCTABICHHOMN 3aJ]a4ul UCCIIEIOBAaHUH B
: obnactu mpruOOPOCTPOCHHS +

TOTOBHOCTb K MaT€MaTHYECKOMY MOJEINPOBAHUIO IIPOLIECCOB U
K.2 00BEKTOB NPUOOPOCTPOCHUS U UX UCCIIEAOBAaHUIO Ha Oa3e

: CTaHJIaPTHBIX NMAKETOB aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHUS U + +

CaMOCTOSITEIILHO Pa3pab0TAHHBIX MPOrPaMMHBIX TPOAYKTOB

K3 CIIOCOOHOCTH K IPOBEJCHUIO U3MEPEHU U UCCIIEIOBAHUS PA3IMUHBIX

: 00BEKTOB MO 3aJaHHON METOIUKE +
[K.4 CIOCOOHOCTH K HaJaJIKe, HACTPOMKE, FOCTUPOBKE M ONBITHOM MPOBEPKE

’ puOOpPOB U CUCTEM +

2 Conep:xanue U NOPSIOK OPraHU3aIUH IrOCy1apCTBEHHOI0 IK3aMeHa
2.1 ConepxaHue rocyiapcTBeHHOI0 IK3aMeHa

2.1.1 TocymapcTBEHHBIH SK3aMEeH SBISETCS KBaTU(PUKAMOHHBIM M TpEeJHA3HAYeH IS
OTIpeJIeTICHUSI TEOPETUYECKON TMOJTOTOBIEHHOCTH BBIMMYCKHUKA K PEIICHUIO MPO(EeCCHOHANBHBIX 3aj1ad,
ycranoBieHHbIX PI'OC BO.

2.1.2 TocymapCTBEHHBIA 3K3aME€H NPOBOAMUTCSA MO MaTepuajgaM HECKOJbKUX JIUCIMIUINH
00pa30BaTeNbHON MPOTPaMMBI, PE3yNbTaThl OCBOCHHSI KOTOPBIX HMEIOT OINpEAeNsioniee 3HAYCHHUE IS
poeCCHOHATTEHOM JeSTENHPHOCTH BBIITYCKHUKOB.

2.1.3 CopepxaHue KOHTPOJIUPYIOIIUX MATEPUATIOB U KPUTEPUH OLEHKH TOCYJIapCTBEHHOTO
sK3aMeHa MPHUBECHBI B POHIE OIIeHOUHBIX cpeacTB [MA.

2.2 Ilopsi0K OpraHu3aluyM rocy1apCTBEHHOI0 IK3aMeHa

2.2.1 TocynmapcTtBeHHBINM 5K3aMeH Mo HampasieHuto 12.03.05 JlazepHass TeXHUWKa W Ja3epHbIC
TexHonoruu (mpoduib: JlazepHble cHCTEMbl M KBAHTOBBIE TEXHOJOTHH) MPOBOAMUTCS OYHO B YCTHOM
dbopme 1o Ouneram C 00S3aTENbHBIM COCTABJIICHHMEM KPAaTKUX OTBETOB B MHUCHMEHHOM BHJE Ha JUCTaX
Oymaru co mramiom (akyibTeTa.

2.2.2 T'ocynapCTBEHHBIM SK3aME€H MPUHUMAETCS TOCYJAApCTBEHHOW 3K3aMEHAIIMOHHOW KOMHCCHEH
(I'OK) B cpokw, ompesieieHHbIe COOTBETCTBYIOIIMM KalleHAApHBIM rpaduKoM y4eOHOTo mporiecca.

2.2.3 Jlns oTBeTa HA OWJIETHI CTYACHTAM MPEAOCTABIACTCS BO3MOXXHOCTH MTOATOTOBKU B TeueHHE 60
MUHYT. /{71 0OTBETa Ha BOMPOCHI OUJIETa KAXKIOMY CTYICHTY MPEIOCTABISETCS BPeMsl JIsl BBICTYTUICHUS
(e Oomee 20 muHyT), mocine yero mpenacenarens ['DK mpennmaraer ee wieHaMm 3a1aTh CTYISHTY
JIOTIOTHUTEIbHBIE BOMPOCH B paMKaX TEMaTWKH BOMPOCOB B Owyere. Ecnu cTyneHT 3aTpymHseTCs Mpu
OTBETE Ha JOMOJHHUTENbHBIE BOMPOCH], dieHbl ['DK MoryT 3amaBaTh BOMPOCKI B paMKaxX TeMaTHKU
MPOrpamMMbl TOCYIapCTBEHHOTO SK3aMEHa.

2.2.4 Pe3ynbTaThl roCyJAapCTBEHHOIO HK3aMeHa OOBSBISAIOTCA B JIGHb €ro MPOBEACHHUS Mocie
odopmiieHus nmpoTokonoB 3aceaanus [ OK.

3 Coaep:kaHue M NOPSAOK OPraHU3ALMHU 3aLUThI BHINYCKHON KBAJIN(UKAIMOHHON padoThl



3.1 Copepxanue BbINYCKHON KBAJM(PUKAMOHHON PadoThI

3.1.1 BemmyckHas xkBanupukanmonHas pabora (BKP) mnpencraBnser co0oif  BBINOIHEHHYIO
oOydaromuMmcsi  paboTy, JAEMOHCTPUPYIOLIYI0  YPOBEHb  IMOATOTOBJIEHHOCTH  BBIYCKHUKA K
CaMOCTOSITENIbHON PO eCcCHOHATBHOM e TETbHOCTH.

3.1.2 BKP umeer cneayromiyto CTpyKTypy:

— 3aJlaHMe Ha BBIITYCKHYIO KBAIU(UKALMOHHYIO padoTy,

— aHHOTAaIlMs,

— cojepxaHue (epeueHb pasieion),

— BBeJeHHE (BKIIIOYAIOLIEe aKTyalbHOCTh BEIOpDAaHHON TEMATUKH),
— LIeJIM U 33/1a4M UCCIIe0BAHMS,

— aHAJIUTUYECKUH 0030p JUTEpaTyphl,

— HcchenoBarenbekas (IpOeKTHast) 4acTb,

— DKOHOMHYECKas 4acTh,

—  3aKJIIOYEHHE,

—  CIIMCOK HCHOJIb30BAHHBIX HCTOYHUKOB (B TOM YHCJI€ UICTOUHUKU HA HHOCTPAHHOM SI3bIKE),
— TIpUIIOKEHUS (TIpU HEOOXOAUMOCTH).

3.2 IlopsiioK 3alIUTHI BHINYCKHON KBAJM(PUKALMOHHOI padoThI

3.2.1 Hopsnok 3amutel BKP onpenensercs neiictByromuMm IlonoxeHrneM o rocyaapcTBEHHOM
WUTOTOBOM aTTECTAIIMU BBIMTYCKHUKOB (heepaIbHOTO TOCYJaPCTBEHHOTO OFOKETHOTO 00pa30BaTeILHOTO
yupexJieHusl Bbiciiero odpaszoBaHus «HoBocMOMpCKUiT TOCy1apCTBEHHBIM TEXHUYECKUH YHHBEPCUTET»
1o 00pa30BaTeIbLHBIM MPOrPaMMaM, PeaTU3yEMbIM B COOTBETCTBUU C (heJIepaIbHBIMU TOCYIaPCTBEHHBIMHU
00pa3oBaTeNbHBIMH CTAHAAPTAMH BBICIIIETO 00pa30BaHUS.

3.2.2 3ammra BBITYCKHON KBaJU(UKAIMOHHOW pabOThI MPOBOJAMTCS Ha  3aceJaHUU
rocyJapCTBEHHOM 9K3aMEHAIITMOHHONW KOMHUCCHH.

3.2.3 Meroauka u kputepuu oneHkd BKP npuBenenst B honae oneHounsix cpencts ['HA.

4 CniuCOK UCTOYHHMKOB /IJIfl MOATOTOBKH K IOCYJapCTBEHHOI UTOTOBOM aTTecTalluu
4.1 OcHOBHBIE HCTOYHHKH

1. 1.baknanoB E. B. OcHoBbI na3epHoit ¢husuku : [yueOnuk] / E. B. baknanos ; HoBocu®. roc. TexH.
yH-T. -  Hosocubupck, 2011. - 130 c¢. : wi. - Pexum  jgocryna:
http://www.ciu.nstu.ru/fulltext/tutorials/2011/11 baklanov.pdf

2. 2. MansimieB B. A. OcHOBBI KBaHTOBOMW 3J€KTPOHUKH M JIA3€PHOM TEXHUKH : [yueOHOe mocodue
JUII  BY30B TII0 CHEIUATBHOCTH "DJIEKTPOHHBICE NPHOOPHI W YCTPOWCTBA" HaIpaBICHUS
"DneKkTpoHuKa U MUKpodIeKkTponuka'] / B. A. Mansimes. - M., 2005. - 542, [1] c. : un.

4.2 JlonoTHUTE/IbHbIE HCTOYHUKH

1. I'punun B. H. Onrosnexrponnsie npubopsl, cuctemsl u cetu / B. H. I'punun, B. I1. Imutpues,
M. B. imutpues ; Poc. akaz. Hayk, LlenTp naHopMm. TexHOIOTHI B TpoeKTHpOoBaHuu. - M., 2007. -
226, [1] c. : u., cxemsl, TaOII.

2. 3sento O. IIpunnmmnel iazepos : nep. ¢ adra. / O. 3Bento ; niep. ¢ anri. E. B. Copokuna u [ap.],
nox pen. T. A. IlImaonoBa. - M., 1990. - 558 c. : ui.

3. TuroB E. A. I'ayccoBbl myyku U ONTHYECKHE PE3OHATOPHI : yueOHOoe mocobue anst 3-4 KypcoB
OTD nanpasnenus 553100 / E. A. Turos ; HoBocu0. roc. TexH. yH-T. - HoBocubupck, 1998. - 78
C.: U

4.3 MeTtoanueckoe odecrevyeHue


http://www.ciu.nstu.ru/fulltext/tutorials/2011/11_baklanov.pdf

1. BeimonHeHWe W OpraHW3aIs 3allUT BBIMYCKHBIX KBAIU(DUKAIMOHHBIX PAabOT CTyACHTaMU:
Metoanueckue ykaszanws. / HoBocmO. roc. TexH. yHuBepcuter, coctaB. [.A. [ertsaps, M.IO.
[{ene6poBckas. — HoBocubupck: U3n-so HI'TY, 2006. — 27 c.

2. bespykona B. C. Kak nanucats pedepar, kypcoByro, auriom / B. C. be3pykosa. - CII6., 2004. -
176 c. : un.
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CoOcTBeHHOE BpeMst M COOCTBEHHAsI IJTMHA.

2. KopnyckynsipHO-BOIHOBOM Ayaln3M 3JEKTPOMAarHUTHOTO TOJIS U MUKPOYACTUL], €TO
IIPOSIBJICHUE B DKCIIEPUMEHTAX.
3. PanuannonHnas BeposTHOCTD nepexona. Bpems xu3nu cocrosiHus 2P aroma
BOZOPOZA.
Y1Bepxknato: 3aB. kadenpoit JIC N.N. Kopenb
(moamnuce) (mara)

1.3 Metoauka oleHKH

bunetsl k sx3ameHy (opMupyrOTCS M3 BONPOCOB, MpEACTaBIEHHBIX B myHKTe 1.5. buier
COZEPUT TPU TEOPETUUECKUX Bompoca. Bompocsl Ousera BbIOMpAIOTCS CIlydallHBIM 00pa3oM H3
IIEpeYHs] BONPOCOB B COOTBETCTBUM C TEMATUKOM JAMJAKTUYECKUX eauHML «Teopus
AJIEKTPOMAarHUTHOTO mosis», «KBaHTOBas MexaHuka», «DJIEMEHThl TEOpPUHU Jiazepay. OK3aMeH
NPOBOAMUTCSA B YCTHOH (opMme ¢ 00s3aTeNIbHBIM COCTABICHHEM KpPAaTKMX OTBETOB B MHCbMEHHOM
Bujge. MtoroBas omeHka 3a ToCydapCTBEHHBIM 5K3aMEH BBICTABISETCS B COOTBETCTBHM C
KpUTEPUSAMHU, IPUBEJCHHBIMU B 1I. 1.4.

1.4 Kpurepun oneHkn

[To pe3ynbTaraM OTBETOB CTYACHTa Ha BONPOCHI OWJIETa W JIOTIOJTHHUTEIBHBIC BOIPOCHI
(yTouHsitolMe CyTh OTBETa) TOCYJApCTBEHHAs JK3aMEHAIMOHHAs KOMUCCHS  OIICHHBACT
c(OpMUPOBAHHOCTH KOMIIETEHIINI Ha pa3HbIX YPOBHSIX.

CooTBercTBUE YpOBHEH CHOPMUPOBAHHOCTH KOMIIETEHIIUH, KPUTEPHEB OLIEHKU U 0aJsioB MO
100-6anpHOM IKaIe npuBeaeHo B Tabmwmie 1.4.1.

Taomuma 1.4.1

YpoBeHb
KpuTtepuu ouenku chopmMupoBaHHOCTH Jluanazon
prrep pMup . 0as10B
KOMIIeTeHIUH
CTYJIEHT NPAaBUJIBHO U MIOJTHOCTBIO OTBETHUII HA TPU
BOIIPOCA HK3aMEHALIMOHHOTO OMJIETa, a TaKXKe .
p H ’ [IponBuHYTHII 87-100

JIOTIOJIHUTENBHBIE BOIIPOCHI, YTOYHSIOLINE CyTh OTBETA,
YeM IoKa3aJl yIIyOlIeHHbIe 3HAHHS
CTYJIEHT NPAaBUJILHO OTBETUJI HA BCE BOIIPOCHI, HO
HE0CTAaTOYHO Pa3BEPHYTO WM OTBETUJI MUHUMYM Ha JBa .

A Pasbepiy Y e ba3zosslit 73-86
BOIpoca OuieTa abCONIFOTHO NPAaBUIBHO U JJOCTaTOYHO
pa3BEepHYTO
CTYZIEHT B LIEJIOM ITPaBWJIBHO OTBETUJI MUHUMYM Ha OJUH
BOIIpOCa OWJIeTa, 3HAHUSI HE CTPYKTYPHUPOBAHBI U IToporosslii 50-72
IIOBEPXHOCTHBI
CTYJIEHT MPaBUJIBHO OTBETUJI HE OoJiee yeM Ha OIUH

Y P Huxe noporosoro 0-50
BOIPOC IK3aMEHALIMOHHOIO OUiIeTa

HToroBas olieHKa 1O TOCYJIapCTBEHHOMY 3K3aMeHy BbIcTaBisieTcs 1o 100-0aypHON mikane,
no OyksenHoi mkane ECTS u B TpaauuumonHoil ¢opme (B COOTBETCTBUH C JCHCTBYIOIUM
[TonoxxenneM o0 6ATITLHO-PEUTUHTOBOM CHCTEME OLICHKH JOCTHX)eHuM cTtynentoB HI'TY).

1.5 IlpuMepHBbIii IepeYeHb TEOPETHYECKUX BOIIPOCOB

Z[I/II[aKTI/I‘leCKaH CAHUIa ((TGOPI/ISI QJICKTPOMATrHUTHOI'O II0JISD).



IIpoctpancTtBo — Bpems. MupoBas nuHus. [IpenenpHas cKOpOCTh pacnpoCTpaHEHUS
CUTHAJOB, €€ He3aBUCUMOCTh OT BbIOOpa MHEPIHAIBbHON CHCTEMBI OTCUETa.
WutepBan. OTHOCUTENIBHOCTh IPOMEXYTKOB BPEMEHM M JUIMH  OTPE3KOB.
[IpeobpazoBanms Jlopenia. Co6cTBeHHOE BpeMsi M1 COOCTBEHHAS JIJTHHA.
PensATUBUCTCKMI TNPUHIMI KOBapUAHTHOCTU  (YHIAMEHTANBHBIX  (DU3NYECKUX
3aKOHOB. [[pMHIIMI HAMMEHBIIIETO IEUCTBUS B PEISITUBUCTCKOW MeXaHUKe. JleficTBue
u ¢yukuus Jlarpamxka cBoOOAHON wacTuibpl. Macca, 9SHEprus, HMMITYJIbC.
[IpeoOpa3oBaHue SHEPTUHN U UMITYJIbCA.

YeTbIpexMEpPHBII MOTEHLIHAN d1eKTpoMarHuTHoro nosid. dynkuus Jlarpanxka 3apsna
B AJIEKTpOMarHuTHOM mosie. O60061meHHbIi nmiynbe. Oynkuus ["amunbToHA.
HanpsokeHHOCTh ~ AJIEKTpUYECKOro M MarHuTHoro mojeil.  KammOpoBounas
WHBAapUaHTHOCTh. TeH30p 3yieKTpoMarHUTHOroO nojsi. [IpeoOpazoBanus Jlopenna st
HanpsHKEHHOCTEH 1moseil, MHBapuaHTHI oISt (6€3 BHIBOJIA).

VYpaBHeHns MakcBemia B BakyyMe. IINOTHOCTB 3Hepruum M INIOTHOCTH ITOTOKA
sHepruu (Bektop [loiHTHHTA).

Bonnosoe ypaBHenue. Kanubposka Jlopenuia. MoHoxpoMarudeckasi IJIOCKasi BOJIHA.
[Tonspuzanus BOJIH.

WNuBapnantHocts (Qas3pl. [IpeobpazoBaHnme 4YacTOThl M BOJHOBOTO  BEKTOpA.
IIpononbHEIi U onepednslid A3gdexTs omepa.

VYpaBHeHns MakcBenna B IHIJEKTPUYECKOM cpene. Bsanmmuas — opueHTanus
BOJIHOBOT'O BEKTOPA, HAIIPSYKEHHOCTEN MOJIEH U DJIEKTPUYECKON MHAYKIMU B INIOCKOM
BOJIHE.

[laneHune IUIOCKOM BOJIHBI Ha IIOCKYIO TpaHUIy paslena ABYX IUDIEKTPUKOB.
®opmynsl @penens. Yroa bprocrepa.

Z[I/II[aKTI/I‘-IeCKaSI CAMHHUIa «KBaHTOBast MEXaHUKaY

10.

1.

12.

13.

14.

15.

16.

17.
18.

19.

KopnyckynsipHO-BOTHOBOM TyaJIM3M 3JIEKTPOMATHUTHOTO IOJISI U MUKPOYACTHIL, €T0
IIPOSIBJIEHUE B KCIIEPUMEHTAX.

Onucanve COCTOSIHMSI MHUKPOYAcTHIIBI B KBAHTOBOW MEXaHUKE. YpaBHEHHE
Hlpenunrepa. Wurepmpertanuss  BonHOBOM — QyHkumu. [ImoTHOCTH  mOTOKa
BEPOSITHOCTH.

[IpencraBnenue ¢usnyeckux BenMuuH onepatopamu. CoOCTBEHHblE (QYHKLUU U
coOCTBEHHbIE 3HayeHMsI omneparopoB. Mx ¢usnueckuit cmbici. CpenHee 3HauYeHHE
(u3n4ecKoil BeTUUNHBI B 33JaHHOM COCTOSIHUU.

OpHoMepHOE  JABM)KEHHE KBAHTOBOM  4YaCTUIbl B  IMOTEHIMAJIBHBIX  MOJAX
npsAMOYroiibHOM  ¢opmbl. Maremarndyeckas mocTaHoBKa 3afgaud. OCHOBHbBIE
KBaHTOBOMeXaHHUECKUE 3P (EKThI.

MoMeHT uMIyibca 4YacTHLBI B KBAaHTOBOM MexaHHMKe. OrepaTopsl MOMEHTa, HX
coOCTBeHHBIC (DYHKIIMU M COOCTBCHHBIC 3HAYCHUSI.

CranuoHapHble COCTOSHHS aroma Boaopoja. KBaHTOBBIE uuClla, SHEPreTUYECKHUH
CIIEKTp, BOJIHOBbIE (DyHKLIMU.

KBaHTOBBII rapMOHMUYECKUH OCUMILIATOP. BOIHOBBIE (QyHKIMM M SHEPreTHUecKuit
CIEKTp CTAalMOHAPHBIX COCTOSHUM.

OpOuTanbHbIM MarHUTHBI MOMEHT aToMa BoZilopoaa. Marneton bopa.

Crua snektpoHa. Omneparopbl cnuHa. X coOCTBeHHBIE (DYHKIIMM W COOCTBEHHBIC
3HaueHMs1. CIMHOBBIN MarHUTHBIA MOMEHT. PU3NYECKHE NTPOSIBICHUS CIIMHA.
[IpyHIMIT  HEPa3NMUYMMOCTH  TOXKAECTBEHHBIX uacTull. Ero maremarmueckas
(opMyIMpOBKa B KBAHTOBOW MEXaHHKE.



20.

21.

22.

23.

24.

O/HO2JIEKTPOHHOE NPUOIMKEHHE B TEOPUM CIOXKHBIX aToMoB. OOmmMii BuA
BOJIHOBBIX (DYHKIUI OJTHO3IEKTpoHHOTO npubmmkenus. [Tpunnun [Maynu.

OOMeHHOE B3aMMOJICHiCTBME Ha TMpHUMEpe JBYXAJIEKTPOHHOM cucteMbl. Poinb
00OMEHHOT0 B3aUMO/JICHCTBHUS B 00pa30BaHUM XUMHUUECKOH CBS3U MEXIYy aTOMaMHu.
KBaHTOBBIE TIEpPEXOJBI MOJ JAECHCTBUEM BO3MYLIEHMSI, 3aBHCAILIETO OT BPEMEHHU.
[lepBoe mnpubnMKEHHE TEOPUM BO3MYIUEHUH i BO3MYUICHHM, TapMOHUYECKH
3aBUCSILIUX OT BPEMEHH.

Pe3onancHoe mnpubnmxKeHHe B TEOPUU KBAHTOBBIX IEPEXOAO0B (JIBYXYPOBHEBOE
npubnmxenune). Ocrusuianuu Padu.

KBaHTOBBIE CHCTEMBI BO BHEUIHEM JJEKTPOMAarHUTHOM Ioyie. [ aMUJIbTOHHAH
BO3MYIIEHHUs. J{UNOIbHOE MPUOIIKEHHE.

Junaktuyeckas eAuHULA « IEMEHThI TEOPUH JIa3epar

25.

26.

27.

28.

29.

30.

31.

32

PagnanyionHass BepoATHOCTH mepexona. Bpems »xu3HuM cocrosHus 2P atoma
BOZOpPOAA.

OpHOpPOJHOE M HEOAHOPOJHOE YUIMPEHHUE CHEKTPAIbHBIX JUHUH. JlorepoBckas
(dbopma TUHUN U3ITyICHUSI.

Kunernueckue ypaBHEHUS Ul MATpULbl IIOTHOCTH. DU3HUYECKUH  CMBICI
JMaroHaJbHbIX U HEIMarOHaIbHbBIX 3JIEMEHTOB.

PezonaHcHBI KOA((GUIMEHT MOTJIOIIEHUsT M MOoKa3aTeldb NPEIOMIIEHUS CHIIbHOW
Oerymield BOJHBI IS HEMOJBWKHBIX aTOMOB. J((dEKT HachIeHHs, HapamMeTp
HACBILLEHMS], TT0JIEBOE YIIUPEHNE JIMHAN NOTJIOLICHHUS.

PezonancHBIE KOX(QHUIMEHT TMOTJIOMIEHNST CHWIBHOW Oerymieil BOJHBI B Tase
JBWKYIIUXCS aTOMOB. M3MeHeHne QyHKUUU pacnpeieseHns aTOMOB M0 CKOPOCTAM
n3-3a Oeryiieit BosHbl. [[pipka bennera.

PezoHaHCHBIN KO3((UIMEHT MOIJOIIEHUS CTOSYeH BOJIHBI B ra3e JBIDKYIIUXCS
aromoB. [Iposain JIrmba.

[Tpunun  pabotel  Jazepa. YcioBue reHepauuu. [lopor  pe3oHaHCHBIX
HaceJeHHOCTeW. MONTHOCTh reHepaluy B OJHOYaCTOTHOM PEXHUME.

. JIazep ¢ HENMMHENHOM MOIVIOIIAOIIEN AUYEeUKOM. [Tk MOITHOCTH.

2 ITacnopT BHINYCKHOM KBaJIN(PUKANMOHHOI padoThI

2.1 O6o01eHHas CTPYKTYPa 3alllUThI BLINYCKHOI KBaJnukanuonHoi padorsl (BKP)
O6o006menHas crpykrypa 3amutsl BKP npusenena B tabauue 2.1.1.

Taomuma 2.1.1

Koapnl

Paszneanl u dTanbl

IMoka3zaresu c)opMUPOBAHHOCTH BKP

OK.1 cnoco0HOCTH GOPMHUPOBATH MMPOBO33PEHYECKYI0 MO3MIUI0 HA OCHOBE (puitocopcrux

3HAHUH

y3

YMETH apryMEHTUPOBAHO BBICTpAUBATh
AO0Ka3aTCJIbCTBA, JIOTUKY IMTOHUMAHHA aKTYaJIbHBIX

OKJIA,
npodeCCHOHATIBHBIX U HPAaBCTBEHHBIX MPOOIEM A A

OK.2 cnnoco0HOCTh aHAJIM3MPOBATH OCHOBHBIE 3TAIBI H 3AKOHOMEPHOCTH MCTOPUYECKOI0

pa3BuTHsl 001IecTBA /Jisi GOPMUPOBAHUS TPAKIAAHCKON MO3ULINM

yl

yMETh POPMYITUPOBATH COOCTBEHHYIO MO3HIIUIO 10 Hoxnan
COBPEMEHHBLIM NpobJIeMaM OOIIECTBEHHO-




MMOJIMTUYCCKOT'O pa3BUTUA

OK.3 cnoco0HOCTb MCI0JIb30BATH OCHOBBI IKOHOMHUYECKHUX 3HAHUI B Pa3jiM4HbIX cepax

AeATeTbHOCTH
3HATh NOAXO/bI K POPMHUPOBAHUIO
35 MPOM3BOJICTBEHHBIX 3aTpaT Ha U3TOTOBJICHNE JKOHOMHMYECKHI
IpoayKIuu (padoT, yciyr) paszaen
OK.4 cnioco0HOCTH HCNOJIb30BATH OCHOBBI IPABOBBIX 3HAHUI B pa3In4YHBIX cpepax
AesITeJIbHOCTH
YMETb OCYIIECTBIISATh PeaN3allii0 HOPMAaTUBHO-
yl MIPABOBBIX aKTOB B c(hepe npodeccuoHalIbHOM IMosicHuTe/ILHASK
JeSITeTbHOCTH 3aluCKa

OK.5 cnoco0HOCTh K KOMMYHHMKAIIUM B YCTHOH ¥ MHUCbMEHHOI JopMax HA PYyCCKOM U
HHOCTPAHHOM fI3bIKaX IJIfl pelICeHUus 3a1a41 MEKIIMIHOCTHOIO U MEKKYJIBTYPHOI'O
B3aMMOJAEHCTBUSA

a1 BJIa/IETh HABBIKAMU MPEICTABICHUS PE3YIbTaTOB
HAy4YHOU pabOThl HA MHOCTPAHHOM SI3bIKE AHHOTALHA

OK.6 cioco0HOCTH padoTaTh B KOMAaH/Ie, TOJEPAHTHO BOCIIPUHUMAS CONUAIbHbIE U
KYJbTYPHbIE Pa3JIHYHUs

YMETh alalTUPOBATHLCS B MPO(HECCHOHATIEHOM

KOJIJIEKTHUBE, BBICTPAauBaTh MapTHEPCKUE
OTHOIIECHHUS B COIMANILHO-TPYI0BOH cdepe, JMoxaan
paboTath B KOMaH/e

y3

OK.7 criocoOHOCTh K CAMOOPTraHM3allMu U CAM000OPA30BAHHIO

YMETbh BBICTPAUBATh WHINBUAYATbHbBIE
yl 00pa3oBaTebHbIE TPACKTOPHUH, ean u 3agaun
po)eCCHOHATIBHBIN POCT U Kapbepy HCCJIeTOBAHUS

OK.8 cnoco0HOCTb MCI0JIB30BATH METOAbI M CPEACTBA (PU3HUECKON KYJIbTYPbI A5
obecrnevyeHHs MOJTHOLEHHOM COIUAIBLHOM U MPo(dhecCHOHATILHOM AeSITeJIbHOCTH

31 3HATb OCHOBBI 310POBOI'0 O6p333 KHN3HU

OK.9 cnnocoOHOCTh HCN0/Ib30BATh IPHEMbI IIEPBOii MOMOIIH, METObI 3AIIUTHI B YCI0BHAX
YpPe3BbIYANHBIX CUTYAIIHH

YMETb BBIOUpPATh METOJIBI 3aLIUTHI OT OMACHOCTEH
NPUMEHHUTENBHO K cepe cBoeit

yl pohecCHOHATBFHOM ESATEILHOCTH U CIIOCOOBI Pasnen oxpaHbl
oOecrnieueHrss KOM(OPTHBIX yCIOBUI Tpyaa
KHU3HENIEATSITLHOCTH

OIIK.1 crioco0OHOCTb NMPEACTABJATH AIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHNH HAYYHYIO
KAPTHHY MHPA HA OCHOBE 3HAHHUSI OCHOBHBIX O0JIOKEHUI1, 3aKOHOB H METO10B
€CTeCTBEHHbIX HAYK U MATEMATHKHU

3HaTh OCHOBHBIE 3aKOHBI (PU3UKH, SBIISIOIINECS
36 0a30BBIMH 151 peliieHus 3a1a4d npodeccronanproii | HMccmenoBareabcka
JeATebHOCTH 1 4acTh

OIIK.2 cniocoOHOCTHh OCYyHIECTBJIATH NOUCK, XPAHEHUEe, 00pa00TKy M aHAINU3 HH(popManU
U3 Pa3JIMYHbIX HCTOYHUKOB U 0a3 TaHHBIX, IPEACTABJIATH ee B TpedyeMom ¢opmare ¢
HCI0JIb30BAHHEM HH()OPMAIMOHHBIX, KOMIILIOTEPHBIX M CeTEBbIX TEXHOJIOTHl

a1 YMETh OCYIIECTBIATh 00pabOTKY U aHAIN3

HccaenoBareibeka
nHhopmaruu

A 9aCThb

OIIK.4 ciocoOHOCTH YYUTHIBATH COBPEMEHHbIE TEHIEHIINH PA3BUTHA TEXHUKH U
TEXHOJIOTMH B CBOCH NMPO(eCcCHOHATBHOM AeSITeJIbHOCTH

33 | 3HATh COBPEMEHHBIE TEHICHIIUN PA3BUTHA | O0630p JuTEepaTypsbl

6




Ja3epHBIX MPHOOPOB

OIIK.5 cnioco0HOCTH 00padaThIBATH M MPEACTABJATH JaHHbIE IKCIIEPUMEHTAIbHBIX

HCCJIeI0BAHUI
TUIOBBIMU METOAMKAMHU U TEXHUKOH BBIIIOJHEHUS
32 Ja3epHbIX U3MEPEHUI pa3IUYHbIX BETUYHUH U HccnenoBarenbcka
XapaKTePUCTHK 1 4aCTh

OIIK.6 cniocodHOCTH COOMpPaTh, 00padaThIBATh, AHAJIM3MPOBATH U CUCTEMATH3HPOBATH
HAYYHO-TeXHHYECKYI0 MH()OPMALMIO 110 TeMAaTHKe HCCIeT0BAHNS

32 MOJIB30BATHCS MH(POPMAITMOHHBIMH PECypCaMu st
pemieHus 3a7a4 B 00JIaCTH JIa3epHON TEXHUKHU O030p 1uTEpaTYpPBI

yMETbh cOOMpaTh, 00padaThIBaTh, aHAIU3UPOBATH U
33 CHUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYIO

O030p 1uTEpaTYpHI
MH(POPMALIMIO IO TEMATUKE HCCIIEIOBAHUS

OIIK.7 cioco0HOCTh MCIO/IB30BATH COBPEMEHHbIe IPOrpaMMHbIe CPeICTBA MOAT0TOBKH
KOHCTPYKTOPCKO-TeXHOJIOTHYeCKO# JIOKYMEHTAUMHI

0QOpMIIATH YePTEKHU U KOHCTPYKTOPCKO-

32 TEXHOJIOTHUYECKYIO IOKYMEHTALUIO ONTUYECKUX,

OIITUKO-DJIEKTPOHHBIX U JIA3EPHBIX IPUOOPOB U
CHCTEM C HCIoab30BanueM [[1DBM

HccaenoBaresbcKa
1 9aCTh

OIIK.8 cnocoO0HOCTh HCNOJIb30BATH HOPMATHBHBIE IOKYMEHThI B CBO€Ii /1eAITEJIbHOCTH

31 YMETb HUCIIOJIb30BaTh HOPMATHBHLIC AKThI B C(pepe

o IHosicuurTeabHan
po(hecCHOHATTLHOM e TEIEHOCTH

3alMcCKa

ITK.2 roToBHOCTH K MaTeMaTH4YeCKOMY MO/Ie THPOBAHHUIO NIPOLECCOB M 00bEKTOB
NpuOOPOCTPOEHHUS M UX MCCJIeJOBAHNIO HA 0a3e CTAHIAPTHBIX IAKETOB
aBTOMATH3MPOBAHHOI0 MPOEKTHPOBAHUSA M CAMOCTOSATEIHbHO Pa3padoTaHHbIX
NPOrpaMMHBIX MPOAYKTOB

3HATh UHCTPYMCHTAJIBHBIC TPOrPAMMHBIC CPE/ICTBA

2 WHXEHEPHOU U KOMIBIOTEPHOU rpaduku, padoTy ¢

MPUKIIATHBIMU TTAKETaMHU U Tpa@UIeCKUMHU
peIaKTOpaMy HHKEHEPHOH rpaduKu

HccaenoBarTeibcka
1 9aCTh

2.2 CTpyKTypa BbINYCKHONH KBATH(UKANMOHHOH PadoThI
BrinmyckHas kBanudukamoHHas padoTa COIEPKUT CIEAYIONIUE pa3Ieibl:
BrinmyckHas kBanu@puKalmoHHas padoTa COAEPKUT CIAEAYIOLIUE pa3Ieibl:
—  3aJIaHM€ Ha BBITYCKHYIO KBAM(DHUKAITMOHHYIO PaboTy,
—  aHHOTAIWS,
—  BBeJCHHE (BKIIOYAIOIIEE aKTYaTbHOCTh BEIOPDAHHON TEMATUKH ),
—  1IeJIU ¥ 33/1a4y UCCIIE0OBAHNUS,
—  aHAJUMTHUYECKHM 0030p IHUTEpaTypshl,
—  mccnenoBarenbckas (MpOeKTHas) 4acTh,
—  SKOHOMHUYECKHUH pazzeln
— Pasnen oxpansl TpyJa,
—  3aKIIOYCHHE,
—  CHOHCOK HCIOJB30BaHHBIX HCTOYHUKOB (B TOM YHCIIE HCTOYHUKU HA HHOCTPAHHOM SI3BIKE),
—  NPWIOXKEHUs (MIPH HEOOXOAUMOCTH).

2.3 MeToanKa OlleHKH BBITYCKHOI KBATH(UKAIMOHHONH padoThI

2.3.1 Beimycknas kBanudukanmonHas padora orneHuBaercs Ha 3acefganuu ['OK. Unenst ['OK
OLIEHUBAIOT COZEp)KaHUe pabOTHl M €€ 3aIIUTY, BKIIOYAIONIYIO JOKJIAJ U OTBETHl Ha BOIPOCHI, MO
KpUTEPUSIM, NIPUBEACHHBIM B pazzeine 2.4.



2.3.2 CornacoBaHHasi UTOTOBasi OLIEHKA BBICTABIIAETCS HA OCHOBaHMM OLIEHOK wieHoB I'OK ¢
Y4EeTOM OIIeHKH PYKOBOAMTENS paboThl. MToromas oleHKa Mo pe3ysibTaTaM 3alluThl BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN paboThl BeicTaBisiercs nmo 100-0aipHOM mikane, mo OyksBenHoi mkaine ECTS
U B TpaJWUUMOHHOM Qopme (B COOTBETCTBMM C JedcTByromuM [lonoxeHuem o OaiibHO-
PEUTUHIOBOM CUCTEME OLIEHKU AOCTH>KEeHUH cTyaeHTo HI'TY).

2.4 Kpurepuu onenku BKP

Kputepuu onieHkH BBITYCKHOM KBaJIM(UKAIIMOHHONW paboThI MpuBeAeHbI B Tabnuie 2.4.1. Ha
OCHOBAaHUHU TPUBEJCHHBIX KpuTepueB npu orenke BKP nemaercs BhIBOA O c(hOpMUPOBaAHHOCTU
COOTBETCTBYIOIIMX KOMIIETEHIIUI Ha Pa3HbIX YPOBHSX.

Taonuma 2.4.1

YpoBeHb
Kpurepun ouenxku BKP chopmMupoBaHHOCT
W KOMITeTeH Ui

Jlnamaso
H 02J1JIOB

e crpyktypa U odopmuenne BKP  momHOCTBIO
COOTBETCTBYET BCEM NPEIbSABIIEMbIMU TPEOOBAaHUAMU

® CCIIEJIOBaHUE IPOBEACHO DIIYOOKO M TMOJHO, TeMma
packpsiTa

e B paboTe OTpakeHbl W OOOCHOBaHBI IOJIOKEHUS,
BBIBO/IBI, TTOJATBEPXKICHBl AKTYaJIbHOCTh M 3HAYUMOCTH
paboThl, apryMeHTaLus TOJy4YeHHBIX BBIBOIOB JI0CTATOYHAS

® OT3BIB PYKOBOJIUTENS HE COACPIKUT 3aMeUaHUN

e IpencTaBlieHHE paOdOTHl B YCTHOM JIOKJIAJE TOTHOCTHIO
OTpa)KaeT IMOJYYEHHbIE pPe3YJbTaThl, HWUIFOCTPATUBHBIN
Marepuai OTIHYaeTCs HATMISIHOCTHIO

® OTBETHl Ha BOIPOCHl KOMHCCUHU C(HOPMYINPOBAHbI
YETKO, C JOCTAaTOYHOM apryMEHTAlUeN U CBUIETENBCTBYIOT O
IIOJIHOM BJIaJICHUM MaTepHuajioM MCCIIEeJOBAaHUS

e crpyktypa u  odopmiuenue  BKP  orBeuaer
OOJBIIMHCTBY MPEIBIBISIEMbIX TPeOOBaHUI

® lCClIe/JOBaHUE IPOBEJCHO B IOJHOM o0beMe, TeMa
packphiTa

e B paboTe OTpakeHbI W OOOCHOBaHBI ITOJIOKCHUS,
BBIBO/IBI, TOJATBEP)KJEHBl aAKTYaJIbHOCTh M 3HAYUMOCTb
paboThl, HO apryMeHTalys IOJYYCHHBIX BBIBOJJOB HE
JOCTATOYHO ITOJIHAS ba3oBriii 73-86

® OT3BIB PYKOBOIUTENS HE COACPKUT NMPHHIUMHAIBHBIX
3aMeYaHun

e MpeicTaBlieHHe padoThl B YCTHOM JOKJIAJE OTpakaeT
OCHOBHBIC TIONYYCHHBIC PE3YJbTaThl, WILTFOCTPATUBHBIN
Marepuai OTIMYaeTcs HarlIsJHOCThIO

® OTBETHl Ha BOIPOCHI KOMHCCHHU C(HOPMYINPOBAHBI
YeTKO, HO C HEJIOCTAaTOYHOM apryMeHTaluen

e crpyktypa u  odopmueHune  BKP  orBeuaer IToporoserii 50-72
OOJBIITMHCTBY MPEABSIBISIEMBIX TPeOOBaHUIM

e TeMa MCCIIEJOBAaHUS PACKpPbITa HE IOCTATOYHO MOJTHO

® BBHIBOABI M TOJOXKEHHS B paboTe HEIO0CTaTOYHO
00OCHOBaHbI, HE  MOATBEPXKIEHBI  AKTyaJbHOCTb H
3HaYUMOCTb PaOOTHI

® OT3BIB PYKOBOAMTENS COACPKUT He Oonee IBYX

[IponBuHyTHIN 87-100




MPUHIUITHAIIBHBIX 3aMEUYaHui

¢ B YCTHOM [JOKJIaac npeacTaBJICHbl OCHOBHBIC
IMMOJTYYCHHBIC PE3YIIbTAaThI, HO €CThb HEAO0YCThI B
HWITIOCTPATUBHOM MaTcpUalic

® OTBETHI HA BOIIPOCHI KOMHUCCHUH CBUACTCIBCTBYIOT O
HCAOCTATOYHO IIOJTHOM BJIaJACHHUH MATCPHUAJIOM HCCICOAOBAHUS

e ctpyktypa u odopmienne BKP we oTBeuaer
OOJIBIIMHCTBY NPEABABISIEMbIX TPeOOBaHHIHA

® TEMa UCCIIEIOBAaHUs HE PAaCKphITa

® BBIBOABI M IIOJIOKEHUS B paboTe HEJO0CTaTOYHO
00OCHOBaHbI, HE  MOATBEPXKICHBI  AKTyaJbHOCTh U
3HAYMMOCTb PabOThI

® OT3bIB  PYKOBOAMTENS  COAEpXKHUT Oojee  nByx | Hmke moporosoro 0-50
NPUHIUITHATBHBIX 3aMEUaHUN

e mpeiacTaBiieHHEe paboOThl B YCTHOM JIOKJaJ€ HE
OTPa)ka€T OCHOBHBIE IIOJYYEHHBbIE€ pE3yJbTaThl, €CThb
CYIIIECTBEHHBIC HEJIOUETHI B MULTIOCTPATUBHOM MaTepuase

® OTBETHl Ha BONPOCHl KOMHUCCHUHU CBHJIETEIBCTBYIOT O
HEJ0CTAaTOYHOM BJIQJICHUH MAaTEPUAJIOM HCCIIEI0BAHUS
CocraBurenb N.U. Kopenb

(moxmuce)
« » 2018 .




