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AHHOTaNINA

Hucuumumaa «OCHOBBI KBAaHTOBOH 3JIGKTPOHUKH» BXOJUT B  00pa3oBaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocTd 12.03.02 «OnroTexHuKa» HapaBIeHHOCTH « ONTHKO-3JIEKTPOHHBIE TPHOOPHI U
KOMILIEKCh». Jlucuuminaa peanusyercs kadeapoit «No23».

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
NPOCKTHPOBAHWE M KOHCTPYHPOBAaHUE ONTHUYECKUX M ONTUKO- 3JIEKTPOHHBIX MPHOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeiD»

[1IK-2 «CrnocoOHOCTh K MaTeMaTHYeCKOMY MOJICIIMPOBAHUIO IPOLECCOB U OOBEKTOB
ONTOTEXHUKH M UX HCCIEA0BaHUIO Ha 06a3e mpodecCHOHATBHBIX TAKETOB aBTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHUS U CAMOCTOSITENIBHO pa3pad0TaHHBIX IPOrPAMMHBIX IIPOAYKTOBY

[MIK-3 «CnocoOHOCTh K aHalIM3y, pacueTy, MPOEKTHUPOBAHHIO UM KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHUYECKUM 3a/laHUEM THUIIOBBIX CHCTEM, IPUOOPOB, ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U D3JEMEHTHOM YPOBHSIX, B TOM YHCIE C HCIOJIb30BAHUEM CHCTEM
ABTOMATHU3UPOBAHHOT'O ITPOEKTUPOBAHUSI»

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYTI BOIMPOCOB, CBA3aHHBIX C HW3YYCHHEM
(U3UYECKUX OCHOB, TPUHIMUIOB JCHCTBUSA, XapPAaKTEPUCTUK M TApPaMETPOB BAKHEUIINX
KBAaHTOBBIX NPUOOPOB M YCTPOMCTB, KOTOpbIE HAXOAAT MPUMEHEHHE B JIa3€pHOW TEXHUKE U
TexHoJorusaXx. K MX 4ucily OTHOCATCS KBAaHTOBBIE T€HEPATOPbl U YCUIMTENIH, MOAYJSTOPbI
ONTUYECKOTO H3ITy4YeHHs], (POTOIUOJBI U MPOUYHE KBAHTOBBIE MPUOOPHL. B pe3ynbraTe u3yueHus
HACTOALIEH IUCUUIUIMHBI CTYJEHTHI MOJIy4aT 3HaHUS, UMEIOIINE HE TOJBKO CaMOCTOSITENIbHOE
3HaYeHHUE, HO U ABJIAIOIIMECS (YHAAMEHTOM AJI U3YUYEHHS pPsiia MOCIEAYIOIMUX CHEeIHalbHbBIX
JTVCIIUTUIAH, a TAK)K€ MPAKTUYECKON paObOTHI CIIEHUAIMCTOB B O0JIACTH Ja3epHBIX TEXHOJIOTHH.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT cCiexyrome ¢GOopMbl OpraHU3alHuU
y4eOHOTro mporiecca: JEKINH, JJa0opaTopHbie padOThl, MPAKTUUECKUE 3aHITHS, CAMOCTOATEIbHAS
paboTa cTyeHTa, KOHCYJIbTAIlHH.

[IporpaMMoil NHUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOUIUE BHUABI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B hopMe 3a4era.

OOmast TpyT0eMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBISET 2 3a4ETHBIX CJIMHHIBI, 72
Jaca.

S3pIK 00yuYeHus IO JUCHMIIUHE KPYCCKHUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

ObecrnieueHne MOATOTOBKU CTYACHTOB B 00JacTH OCHOB KBAaHTOBOM AJIEKTPOHHMKH, a UMEHHO B
BONpocax (yHKIIMOHUPOBAHMSI KBAHTOBBIX ONTHYECKUX YCHIIUTEICH U TEHEPATOPOB, YCTPOUCTB
MOJIYJIALIMM ONTHUYECKOrO H3Iy4YeHHs, (OTONPUEMHBIX YCTPONCTB, KOTOpPBIE MOTYT OBITh
MCII0JIb30BAHbI B J1a3€PHOM TEXHUKE U JIA3€PHBIX TeXHOJOTUsAX. OCHOBHOM 3a/ja4ueil TUCIIUTUIMHBI
ABIIIETCS M3y4yeHHE (U3NYECKUX OCHOB (DYHKUMOHHPOBAHHUS TaKWX NHpUOOpPOB, a Takke HX
BO3MOKHOCTEHN U IIPUMECHEHUM.

1.2. JlucummimHa BXOAWUT B  COCTaB  4YacTH, (HOPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTesbHBIX OTHOIIEHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICILIETO 0Opa3oBaHus (l1ajee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JanaTh CIEAYIOIUMU
KOMIETSHIMSIMHU WM WX YacTaMU. KoMIEeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynma) | Kox u nHaumenoBanue | Koa u HauMeHOBaHME MHAMKATOPA TOCTHXKCHUS
KOMIIETEHIINH KOMIETCHIINH KOMIETCHIINH
[1K-1.3.1 3Hath TpeboBaHus, MPEabIBISIEMbIE K

ITIK-1 CnocobHOCT K | pa3pabaTbiBa€MOi ONTOTEXHUKE, ONTHUYECKUM U

dbopMUpPOBaHHUIO OIITUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILIEKCaM

TEXHUYECKHUX [IK-1.Y.2 ymeTp aHanu3upoBaTh U ONPEIEIATh

TpeOoBaHUM U TpeOOBaHUS K MapaMeTpam, MpeabsBIsieMbIeM K

3a/IaHuI Ha pa3pabarbiBaeMON ONTOTEXHUKE, ONTUYECKUM U
[TpodeccuonanpHbie | MPOSKTUPOBAHUE U OTITUKO-DJIEKTPOHHBIM MpUOOpaM M KOMILIEKCaM
KOMITETCHIIH KOHCTPYHPOBAHUE C YUYETOM U3BECTHBIX IKCIIEPUMEHTAIBHBIX U

ONTHUYECKUX U TEOPETUUECKUX PE3YIbTATOB

onTuko- 3ekTponHbIX | [1K-1.B.1 B1ageTs HaBbIKaMu omnpeeeHus,

pubopoB, KOPPEKTUPOBKHU M 0OOCHOBAHHS TEXHUYECKOTO

KOMILJIEKCOB M MIX 3a/IaHMs B YaCTH MPOEKTHO-KOHCTPYKTOPCKHUX

COCTaBHBIX YacTel XapaKTePUCTHK OJIOKOB U y3JI0B ONTHYECKUX U

ONTHKO-DJIEKTPOHHBIX TPHOOPOB

ITK-2 CriocobHOCTSH K

MaTeMaTHYECKOMY

MOJICJINPOBAHUIO

MIPOLIECCOB U

00BEKTOB

ONTOTEXHUKH U UX

HCCIIEIOBAHUIO HA [1K-2.3.1 3HaTh pa3nuyuHbIE YUCIEHHBIE METO/IbI,
[Tpodeccuonanpubie | 6aze B TOM YHCJI€ PEATM30BaHHbBIE B TOTOBBIX
KOMITETEHIIMH pohecCHOHATBHBIX OuOIMOTEeKaxX MPU PEIICHUU KOHKPETHBIX

MaKeTOB OTNITUYECKHUX 33724

ABTOMAaTU3UPOBAHHOTO

MIPOCKTUPOBAHUS U

CaMOCTOSITEJIbHO

pa3pabOTaHHBIX

MPOTPaMMHBIX

IPOAYKTOB

[1K-3 Croco6nocts k | [TK-3.3.1 3HaTh TUNIOBBIE CUCTEMBI U TIPUOOPHI
[Tpodeccuonanbubie
e — aHaJIN3Y, pacyery, ONTOTEXHUKHU HAa CXEMOTEXHUYECKOM U

MIPOCKTUPOBAHUIO U 3JIEMEHTHOM YPOBHSIX, BKJIIOUas




KOHCTPYHPOBAHHUIO B
COOTBETCTBUH C
TCXHUYCCKUM
3a/IaHMEM THIIOBBIX
cucTeM, MpruodopoB,
OINITOTEXHUKH Ha
CXEMOTCXHUYCCKOM U
DIICMEHTHOM yPOBHSIX,

pa3paboTaHHbIE, B TOM YHCIIE, C
UCIIOJIb30BAaHUEM HCKYCCTBEHHOI'O MHTEIIEKTa
[IK-3.VY.1 ymeTs onpeaensaTs Gpusnueckue
IPUHIUIBI 1€HCTBUS THUIIOBBIX CUCTEM U
puOOPOB, ONITOTEXHUKU B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHUSAMU C
HCII0JIb30BAHUEM TEOPETUUECKUX METOMOB,
IPOTrPaMMHBIX CPEJICTB MPOSKTUPOBAHUS U

B TOM 4YHCJIC C
HCIIOJIB30BaHHUEM
CHUCTEM
ABTOMATHU3HUPOBAHHOI'O
MMPOCKTUPOBAHUA

KOHCTPYUPOBAaHUSA

2. Mecro nucuuruinHbl B cTpykType OI1

JucuuninHa MoXeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPU U3YYCHHUH CIICTYIOUIUX TUCIHUILIH:

— «Maremaruka-1 (anamuTHYeCKas TEOMETPHUSL U JIMHEHHAs anreopay,

— « PalmoTeXHUYEeCKMECICITMUCUTHAIbI,

— «Du3uKay.

3HaHus, TMOJYyYEHHbIE NPH HM3YYEHUM MaTepuana JIaHHOW AUCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U UCTIOIb3YIOTCS MPU U3YUYEHUHU APYTUX TUCHUTLIINH:

— « OCHOBEI TECOPUH ONTUYCCKUX CUTHAJIOBY,

— « OnTO-3JIEKTPOHHEIE IPHOOPEI K CUCTEMBIY,

— «lIpuknagHas onTHKay.

3. O0beM U TPyJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYAOEMKOCTH OTIENIbHBIX BHI0B Yy4eOHOM
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPyA0EeMKOCTH 10 CeMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
N5
1 2 3
Oowan mpyooemKocmsp oucyunIuHbl, 2/ 72 2] 72
3E/ (4ac)
H3 nHux uacoe npakmuuecko no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:
nexuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 21 21
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3ager 3auer
OK3.%%)

* o
HpI/IMeanI/Ie: KaHAUJATCKHUU 3K3aMCH




4. ConepxaHue JUCITUTITMHBI
4.1. Pacnpezaenenue TpyI10€MKOCTH JTUCLHUILIMHEI 110 pa3/ieiaM U BUAAM 3aHATHMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pa3iesnbl, TeMbI TUCITUTITHHBI Jlexunn | 113 (C3)| - JIP KII CPC
ACTIRL, JctL (gac) (gac) (gac) (gac) (dac)
Cemectp 5
Paznen 1.
Tema 1.1. 2 2 2 3
Tema 1.2. 3 3 3 4
Tema 1.3. 3 3 3 4
Paznmen 2.
Tema 2.1. 3 3 3 3
Tema 2.2. 3 3 3 3
Tema 2.3 3 3 3 4
HUroro B cemectpe: 17 17 17 21
Htoro 17 17 17 0 21

[IpakTnueckass TOATOTOBKA 3aKJIOYAEeTCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
o0ydJalomMMHUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

HOMep pasaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUOHHBIX 3aHATUH

1 ®du3nuecKkre OCHOBHI KBAaHTOBBIX MIPUOOPOB YCUIICHUS U
Te€HEepaIy ONTUYECKOTO U3TyUeHHUS

1.1 Bunabl KBaHTOBBIX MIEPEX010B, KOADPUIIMEHTH DUHINTEITHA,
WHBEPCHAs HACENIEHHOCTb, IIIMPHUHA CIIEKTPATIbHON JTMHUU
MTOTJIONICHUS aKTUBHOT'O BEIleCTBa

1.2 OnTrueckne pe3oHaTopbl, CXEMbl, CHEKTPAIbHBIE
XapaKTEPUCTUKHU, IEPECTPANBAEMbBIE PE3OHATOPHI

1.3 YcnoBus ycuieHus U TeHepaIui KoJieOaHuii B KBAHTOBBIX
cucreMax. Moy JIsimus JT1a3epHOTo U3TyUeHUS

2 Marepuaiibl OIyNIpPOBOIHUKOBOW ONTOAIEKTPOHUKH,
MOJYIPOBOJIHUKOBBIE HCTOYHUKU U PUEMHUKHU ONTUYECKOTO
U3IIy4YEeHUs

2.1 I'azoBbIe nazepol. TBepaOTENbHBIE JTa3€PhI

2.2 BcnoMmoraTenbHOE U3IIy4eHUE HAaKauyKHh B CUCTEMax ¢
MHOTMMH YPOBHSMH SHEPTUU

2.3 TlomynpOBOJHUKOBBIE JIa3€PhI

4.3. TlpakTtuueckue (CEMHUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U BX TPYJIOEMKOCTh

U3 Hux Ne
No | Tempbl npaktuueckux | @opmbl MPAKTUUYECKUX | TpPydO0eMKOCTb, |IPAKTHYECKOM |pasjieiia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Cemectp 5
1 Pacnpoctpanenue WNurepakTuBHas 2 1
ONTUYECKUX ITyYKOB dbopma rpymnmosas
B U30TPOITHOM cpejie JIICKYCCHS
2 CriekTpayibHbIC WNHTepakTuBHas 2 2
XapaKTePUCTUKU ¢dbopmMma rpymnmoBas
aKTUBHOMH cpezbl JTUCKYCCHUS
jazepa
3 | Bugsl u ocobeHHOCTH WNHTepakTuBHAs 2 1
ONITHYECKUX dbopma rpymmosas
PE30HATOPOB JIICKYCCHUS
4 Tunel HaKayky B WuTepakTuBHAsA 2 2
Ja3epax u dbopma rpymnmnosas
YCHJIUTEIISIX JIUCKYCCHS
5 Jlazepsi ¢ WNHTepakTuBHAs 2 1
MOTYJISIIIACH dbopma rpymmosas
JTOOPOTHOCTU U JTUCKYCCUS
CUHXPOHHM3ALUEN MOJT
6 | [lomynpoBOAHUKOBBIE WNHTepakTuBHAs 2 2
nasepsl. Dopma ¢dopma rpymnmnosas
my4dKa JIUCKYCCHUS
7 OpHovacToTHBIE WuTepakTuBHAsA 2 2
na3epsl dbopma rpymnmnosas
JTUCKYCCHSI
8 RGB nazepst WuaTepakTuBHAS 3 2
dbopma rpymnmnosas
JTUCKYCCHSI
Bcero 17
4.4. JlabopaTtopHble 3aHATUS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabMIIE .
Tabauna 6 — JlaBopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaunmenoBanue nabopatopHbix paboT TpyHOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemectp 5
1 WccnenoBanue renuii-HEOHOBOTO Jiazepa 4 1
2 HccenenoBanue noynpoBOJHUKOBBIX 4 2
v3Jydaresien
3 HccnemoBanue akyCcTOONTHIECKOTO 4 1
MOJIYJIATOPA Ja3€PHOTO U3ITyUEHUS
4 | VccnemoBaHue MoTyNpOBOJHUKOBBIX JIA3€POB 5 2
Bcero 17




4.5. KypcoBoe nMpoeKTUpoBaHUEe/ BHITOTHEHUE KyPCOBOW PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 5,
Bun camocrositensHoi paboThl
qac qac
1 2 3
W3yuenne TeoOpeTUIecKoro Marepuasia
15 15
qucuuriaHel (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brmonnaenue pedeparta (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 5 5
ycneBaemoctu (TKY)
Jomamnnee 3aganue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU
arrectaruu (I1A)
Bcero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUS
JUISL CAMOCTOSTENTEHON PabOThl 00YUaOIMIUXCS TTO AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualbl JUIsl CaMOCTOSTeNIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

KomuecTBo 5K3eMILTIPOB B
HIudp/
buGnuorpaduueckas ccpliika Oubmoreke
URL anpec
(KpoMe SIIEKTPOHHBIX SK3EMILISIPOB)

681.08 - M. Sur. OnTuka u na3epsl, BKIOYas 7
60 BOJIOKOHHYIO OTITUKY H OTITUYECKHE

BOJTHOBOJIEL. [1ep. ¢ anri. - M.: Mup. - 2005. -

544c.
621.373 K- | I'JI. Kucenes. KBanToBas u ontudeckast 12
44 anektponuka, CI16, Jlans, 2011, 306 c.
530.1 I1-18 | ITapmakoB A.H. BBenenue B KBaHTOBYIO 5

¢usuky, CII0, Jlans, 2010, 352 c.

7. TlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn «IHTepHeT»




[Tepeuenn AIICKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedeHb SICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB  HH(OPMAIMOHHO-
TEJIICKOMMYHUKAIIMOHHON ceTH «HTepHeT
URL agpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B DBC «JlaHb» 0CymIECTBASECTCS IO JOTOBOPY
No 695-7 ot
30.11.2011
http://lib.aanet.ru/ Joctym k a5ekTpoHHbIM pecypcam [V AIT

(aBTOpM3aALUS 11O
HOMEPY YUTATEIbCKOTO Ousera)

https://guap.ru/guap/standart/pravilal.r | IIpaBuia ohopmiieHHS TEKCTOBBIX JTOKYMEHTOB IO
I'OCT 7.32-20

http://regstands.guap.ru/db/docs/7.32 ['OCT 7.32-2001. Otuet o0 Hay4HO-
MCCJIEI0BATENIbCKOM padorTe.

[Tpumepsl 6ubnuorpapuueckoro onucanus no 'OCT
http://guap.ru/guap/standart/prim.doc 7.1-200

https://kaf70.mephi.ru/content/public/ | H.B. KpbuioB. JIekiiuu 1o KBaHTOBOM 3JIEKTPOHUKE
uploads/files/pdf/karlov.pdf

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 0O€CHeueHUs, HCIOJIb3yEMOIo MpH OCYLIECTBICHUU
00pa3oBaTENLHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoIiecca MO AUCIUILTUHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
Tabmmite 11.

Tabmuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBiIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHIUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 | JlexuuoHHas ayiuropus 51-06-03, yn1. bonpmas



https://kaf70.mephi.ru/content/public/

Mopckas, 1. 67, mut. A

2 | Cneumnanu3upoBaHHas 1aboparopus «JlazepHol TEXHUKH U 51-06-03, yi. bonbmas
JIa3€PHBIX TEXHOJIOTHUI MOpCKaﬂ, II. 67’ T, A

10. Onenounble cpencTBa sl MPOBEACHHS POMEKYTOUYHOMN aTTeCTaIlKN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTALlUU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHUSI IPOMEKYTOYHON aTTeCTalluU

Bun npoMexxyTOUHOM aTTecTaluu [lepeueHb OLICHOYHBIX CPE/ICTB

3auer Crrcox BOIpOCOB;
TecTsr;
3anauu.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOXYJIbHO-PEWTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHS CPOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITUI
5-0ayuipHad MmIKaia paKIep (bopup

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHUpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHHUTENHHOW JUTEpaTyphl,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABJICHWS;

— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEIMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHas, TPaMOTHO H
[0 CyIIeCTBY HW3JIaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BIAJCCT CHCTEMOM CIIEIHMAIM3UPOBAHHBIX OHSITHH.

«XOPOILIIO»
«3aYTCHO»

— o0yyaromuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONUpasCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHH 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMeHTHPYeT HayUHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUM.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHONW 4YacTH MPOrPaMMHOIO
MaTepuaa;

— IONMyCKaeT  CYUIECTBEHHbIE  OIIMOKA W  HETOYHOCTH  IpH
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHECHHUY 3HAHUU;

«HEYOBJIETBOPUTEIIHLHO
«HE 3aUTEHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— HE MOXKET apryMEHTHUPOBATh Hay4YHbIE MTOJIO0KEHUS,
— He (hOpPMYITUPYET BHIBOAOB U 000OIIICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bomnpocs! (3amaun) nmst s5Kk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 SK3aMeHa

Kon
Ne n/mt [lepeuenp BonpocoB (3aa4) AJs IK3aMEHa HHKATOPA
Y4eOHbIM IJIAHOM HE IPEAYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mms 3adera / qudd. 3adera
Kon
Ne n/nn [Tepeuens Bonpocos (3agau) i 3ayera / nud¢. 3auera HHKaTOpa
1 DHepreTu4ecKre COCTOSHNUS KBAaHTOBBIX CUCTEM, KBAHTOBbIE [IK-1.3.1
epexopl.
2 PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHME KBAHTOBBIX cucteM, | [IK-1.V.2
peslakcarysi.
3 CrioHTaHHOE ¥ BBIHYKJIEHHOE H3ITyueHHe, K03 puimeHTot [IK-1.B.1
OHHIITENHA.
4 [IpyunHBI yIIMpEHUs CIEKTPaIbHON JIMHUH. [IK-2.3.1
5 CrpykTypHas cxema JIelcTBuUs J1a3epa, ycuiaenue B kBantoson | [1K-3.3.1
CUCTEME.
6 CriocoObl co31aHusl HHBEPCHOM HACEIEHHOCTH, [IK-3.V.1
MHOTOYPOBHEBBIE CXEMbl HAKAYKH
7 Pe3oHaTopbl, OCHOBHBIE IIOHATHS. IIK-1.3.1
8 Bunbl pezoHaTopoB. MK-1.¥.2
9 Mopynsitiusi TOOpPOTHOCTH B Jia3epax I1K-1.B.1
10 CuHXpoHHU3a1Ms MOJI B MHOTOYaCTOTHOM JIa3epe [1K-2.3.1
11 He-Ne nasep, amarpaMmMa Hakauku, KOHCTpyKIus, mapamerpol. | [1K-3.3.1
12 JIazep Ha pyOHMHE, OCOOCHHOCTH HaKaukH, KOHCTPYKLU, [IK-3.V.1
apaMeTphl.
13 JIazepusle nuossl (JI) Ha oAMHOYHON CTPYKTYpE, (PaKTOPbI IK-1.3.1
YBEJIMUYEHUS] IOPOTOBOTO TOKA
14 JIJ] ma AT'C, npuHumn paboTsl, 0COOEHHOCTH, CTPYKTypa [IK-1.¥ .2
AKTUBHOTI'O BEIIECTBA
15 Xapakrepuctuku JIJ] na JII'C I1K-1.B.1
16 Onnouacrorabie JIJI. T1IK-2.3.1
17 CaeTou3iyyaromue J10/1bl, 0COOCHHOCTH, BHIBI, TIK-3.3.1
XapaKTePUCTHKHI
18 RGB nazepst MK-3.¥.1
19 BcnomorarenbHoe H3J1y4eHUE HAKaYKU MIK-1.3.1
20 YcroitunBbIe pe30HATOPHI IIK-1.Y.2
21 HeycToitunBbie pe30HATOPHI I1K-1.B.1
22 ["ayccoBbl IyukH I1K-2.3.1
23 OTKpBITBIC PE30HATOPHI I1K-3.3.1
24 XHUMHUYECKUE JIa3ephl MNK-3.V.1




[lepeyenp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM Jjisi KYPCOBOTO NMPOSKTUPOBAHMSI/BHIIIOIHEHHUSI KYPCOBOM paboThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS
- KypCOBOM paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsT TPOMEXKYTOYHOW aTTECTallMM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Tabauna 18 — IlpuMepHbIi IepeyeHb BONPOCOB il TECTOB

. Kon
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 Kakoii mapameTp npuHIMIUAIBHO OIpenesseT Bbioop akTuBHOM cpenbl | [TK-1

AJI1 TBEPAOTCIIBHOTI'O JIa3€pa B TCXHUYCCKOM Sa,I[aHI/II/I?

A) Mexanuydeckasi IpOYHOCTb KpHCTalIa

B) Tun ucnonb3yemoro pesoHaTopa

C) DHeprernueckas 1uarpaMma ypoBHEH aKTUBHOI'O MOHA
D) CTouMOCTh ONITUYECKOr0 MaTepuasa

2 Kakue xapakTepuCTHKH j1a3epa T0KHBI ObITh 3a)MKCUPOBAHbI B IK-1
TEXHUYECKOM 3aJ[aHHH IIPH pa3paboTKe OMTO-3JIEKTPOHHOTO
WU3MEPHUTEIBHOTO Mprbopa?

A) JliinHa BOJHBI U3JTy4eHUs

B) YpoBeHns pacxoaumoctu myuka

C) IToTpebasiemast MOLTHOCTH (POTONPHEMHUKA
D) CtabunpHOCTb YacTOTHI F€HEpPALIUU

E) KoadduuueHT oTpaxkeHus 3epkaia

3 Pacnionosxute stamnbl pa3paboTKH TEXHUYECKOTO 3aJJaHUs Ha CO3/IaHNe IK-1
KBaHTOBO-ONTHYECKOTO MPHOOpa B MPABUIIbHOM MOCIEI0BATENEHOCTH

A) AHanu3 NpUKJIAAHBIX TPeOOBaHUM U PYHKIIMOHAIBHBIX 3a7a4

B) Onpenenenne q0mycTUMBIX TUana30HOB (PU3MUECKUX TapaMeTpOB
C) Yuér cTangapTOB 1 HOPMATUBHBIX OIpaHUYEHUN

D) ®opmanu3zanus tpebosanuii B Buje T3

4 YcTaHOBHUTE COOTBETCTBUE MEKIY TEXHUUECKUMU Xapakrepuctukamu u | [TK-1
WX BIUSHUEM Ha MapameTpsl pudopa:

A) Jlnuna BoiHbI reHepanuu — 1) CekTpaabHOE COOTBETCTBUE
cucreme npuéma

B) CrabunbHocTh MOLIHOCTH M3ay4yeHust — 2) [loBTopsieMocTb
pE3yJIbTaTOB U3MEPEHUN

C) AnameTp BBIXOJHOTO IMy4YKka — 3) DHepreTuyeckas INIOTHOCTh Ha
00BeKTe

D) lnurensHOCTh UMITyJIbCa — 4) BpemeHnHoe pa3pernieHne
U3MEPUTEIIBHON CUCTEMBI

5 [Touemy npu pazpabotke T3 Ha KBAHTOBO-3JIEKTPOHHBINA IPUOOP [IK-1
HEOOXOMMO yUHUTHIBATh CIICKTPAILHBIC U SJHEPTETHUCCKHE
XapaKTEPUCTUKH CPEJIbl AKCILTyaTaIuun?

6 1. BeiOop 01HOTO IPaBMIIBHOTO OTBETA I1K-2




Kaxkoit Tunn MmaTeMaTH4eCKUX MOJIeNIel UCTIONb3YETCs JIs ONUCAHUS
JIMHAMUKH TeHEpaIuu B jlazepax?

A) Cuctembl TMHEHHBIX YpaBHEHUI

B) CraunonapHsle rpaHu4HbIE 3a7ja41

C) Cuctembl HemUHEHHBIX MU PEpeHINATBHBIX YPaBHCHUM
D) Ypasuenus [lyaccona

Kakue uncnennbie METOAbl IPUMEHSIOTCS IIPH MOJCIMPOBAHUN PaOOTHI
KBaHTOBO-3JICKTPOHHOTO 1prbopa?

A) Meton Pynre-Kytrot

B) Merox Monte-Kapio

C) MeTo1 KOHEYHBIX DJIEMEHTOB
D) Meton Jlarpan»a BTOpOro pojia

[1K-2

Pacnionoxxure sTansl YUCIEHHOIO MOJIEIUPOBAHUS BO30OYXKACHUS U
penakcaly B akTUBHOM cpejie Jlazepa:

A) Onpenenenuie rpaHUYHBIX U HAYaJIbHBIX YCIOBUI

B) ®opmynupoBka cucTeMbl ypaBHEHUN 1JIs IIIOTHOCTU UHBEPCUU
C) IIpeobpazoBaHue MOJENIN B UUCIEHHBIN aJITOPUTM

D) O6paboTka pe3ynbTaTOB M BU3YaIU3alMsl TApaMETPOB

[1K-2

YcTaHOBUTE COOTBETCTBUE MEXKAY UCIIOIb3YEMBIMU IIAKETAMU
MOJICIIMPOBAHUS U UX (DYHKIIMOHAIBHOCTBIO:

A) COMSOL Multiphysics — 1) Pacuér TerioBsix u
3JIEKTPOMArHUTHBIX MIPOIIECCOB B aKTUBHOM cpefe

B) MATLAB + Simulink — 2) MonenupoBanue 1MHaMUKU YpPOBHEN U
OTKJIMKA HAKaYKU

C) Zemax OpticStudio — 3) AHanu3 pacpocTpaHEHUs! ONITUYECKUX
IIYYKOB B CUCTEME

[1K-2

10

Kakue npeumyniectBa 1aéT NpUMeHEHNE COOCTBEHHBIX MPOTrPaMMHBIX
CPEICTB MPHU UCCICOBAHUH HECTAHAAPTHBIX KBAHTOBO-OMTHUYECKUX
cucrem?

[1K-2

11

Kakas 3agaua peraercst Ha CXeMOTEXHUYECKOM YPOBHE TIpH pa3paboTke
KBaHTOBO-OITUYECKOTO Mpudopa’?

A) Pacuér BpeMeHHOH 3a7epKK1 MPOXO0XKACHUS CUTHAJIA B JINH3E
B) IlogOop marepuana JUIEKTPUIECKUX TOKPHITUN

C) Ompenenenne CTPYKTYphl M TapaMETPOB AJIEKTPOHHOTO OJI0Ka
yIpaBJIEHUS JIa3epOM

D) Onpenenenne TOYEK KPEIJICHUS ONTHYECKUX DJIEMEHTOB

[1K-3

12

UTO BXOAMT B 3TAIBI CXEMOTEXHUYECKOTO MPOCKTUPOBAHUSI KBAHTOBO-
3JIEKTPOHHOTO YCTpOMCTBA?

A) Co3nanne TOTUYECKON CTPYKTYPHI YIIPABIISIOMIETO MOTYJIS

B) [Ton6op KOMIOHEHTOB € Y4ETOM IMapaMeTPOB KBAHTOBOTO IeHEPAaTOpa
C) IIpoexTupoBanue nHTEpPeEiica moab30BaATEINSA

D) Pacuér TemnoBoro pexxuma JIeKTPOONITHYECKOTO OI0Ka

[1K-3

13

Pacrnionoxxure sTanbl IpOEeKTUPOBAHUS JIEKTPOONTHIECKON CXEMBI:

A) IlocTpoeHne MpUHIUITHATBHON CXEMBI
B) Onpenenenne pyHKIMOHATIBHBIX OJOKOB

I1K-3




C) Cornacosanue ¢ T3 no napamerpam
D) Ilposepka cxemsl B cpeae CAIIP

14 YCcTaHOBHTE COOTBETCTBUE MEXKITY FJIEMEHTaMHU cXeMbl U ux Qpynkuueii B | [1K-3
Ja3epHOil cucreme:

A) INutanue akTuBHOM cpenpl — 1) [Momgnepkanue pabovero Toka u
HaNPSDKEHUS

B) Cucrema crabmimzaruu temmnepaTtypsl — 2) [Hognepxanue
3aJJaHHBIX XaPaKTEPUCTUK FCHEPAIIUU

C) brok cuaxponm3anuu — 3) YrpapieHue UMIyIbcaMu U (Ha3oit
reHepaIuu

D) 3amutHeiii Moayas — 4) [IpegoTBpaiienue neperpysku jgasepa

15 [ToueMy Ha 3Tane cXeMOTEXHUYECKOI'O IPOEKTUPOBAHUSI BA’KHO [1K-3
YUUTBIBATh 3JEKTPOMAarHUTHYIO COBMECTUMOCTb 3JIEMEHTOB KBaHTOBO-
ONTUYECKOM cucTeMbl?

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3a09HON (hOPMBI
oOydeHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACHSAIONIME  HPOIEIyphl  OICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJbHBIX HOpMaTuBHBIX akTtax [VYAIIL, peraMeHTHpyOmUX MOPSIAOK U IHpOLEAypy
IPOBEIEHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00YUYaIOIIUXCsl IO OCBOCHUIO JUCITUTUTHHBI

11.1. MeTtoauueckre yka3zaHus [ OOyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HA4€HHE JIEKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOoKoe M sCHOE H3JIoKeHHe ydeOHoro marepuana. HasHaueHue cOBpEeMEHHOM JieKIuu B
paMKax TUCLUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(POpPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaJIBbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO I103HAHMs, HOBEHMIINX
JOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporiecce JEKIHUsS BBIIOIHSAET METO/I0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMHU. JIeKIusl pacKpbIBAaeT MOHATUHHBIN ammapar
KOHKpETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUTMMUCH JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS 1IENEBOM YCTAHOBKOM K Ka)KJJOM KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € MpENoJaBaTeseM;

— pa3BuTHE NOPOPECCHOHATBHO-JENOBBIX  KayecTB, JIIOOBM K MpeAMeTy H
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHONW PabOTHI;

— T[IOJIy4€HHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTUSI HAyKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJMIKalIINe TO/IbI;




— HayuyuThCsl METOJUYECKH oOpadarbiBaTh MaTepuasl (BBIACIATH TJIABHBIC MBICITH H
MIOJIOKEHUSA, IPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3iIU4HBIX
(bopMyITUPOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM Da3aTOYHOIO MaTepualla IpU IPOBEIEHUM KOPOTKHX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npenocraBiacHus JEKIHOHHOIO MaTepuaa:

— KBaHTOBBIE IIEPEXO/IbI B AKTUBHOM BEILECTBE JIa3epa;

—  ONTUYECKHE PE30HATOPHI;

—  YCIIOBMSI YCWJICHMSI U T€Hepaluy KojJeOaHU B KBAHTOBBIX CUCTEMAX;

—  METOIbI MOYJIALIMH JIA3€PHOTO U3ITyUYECHUS,

— (QoTomnpueMHsle yCTpoiicTBa, MapaMeTphbl U XapaKTEePUCTUKH.

11.2. Meroanueckue ykazaHus sl 00yJaronIuxcs 1Mo Y4acTHIO B CeMUHapax

OCHOBHOM 1eNbIO 17151 00YYaIOIerocst sIBJISIETCS CUCTeMaTu3alus U 00001IeHue 3HaHui
Mo M3y4aemMol Teme, pasjaeny, (OpMHUpOBAHHE YMEHHUS paboTarh C JIOMOJHHUTEIbHBIMU
UCTOYHUKAMU HMH(OpPMAIMK, COMOCTABISATh M CPABHMBATh TOYKHM 3PEHHS, KOHCIEKTHPOBATH
IIPOYMTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs M T.I. B cooTBeTcTBHUM € Bexylel
TUAAKTHYECKON IENbI0 COJEp)KaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCSA Y3J0Bble, Hauboliee
TPYAHBIE Ui TOHUMAHHUS W YCBOCHHS TEMBI, pa3fesibl MUCHUIUTMHBL Crenudukond aaHHON
(dbopMBbI 3aHATUH SABIISETCS COBMECTHas paboTa MpernojaBaTelis 1 00ydaromerocs: HaJ peleHueM
IIOCTaBJIEHHOW MpoOJeMbl, a IHOMCK BEPHOIO OTBETa CTPOMTCS Ha OCHOBE YEpEI0BaHUs
WHIUBUAYAIbHON U KOJUIEKTUBHON AESITETbHOCTH.

[Ipy mMOArOTOBKE K CEMHUHApPCKOMY 3aHATHIO IO TEME MPOCIyLIaHHOW JIEKIUU
HEOOXOJUMO O3HAaKOMUTBCS C IUIAHOM €ro IpPOBEIEHHUs, C JIUTEpaTypod U HayYHBIMHU
nyOIMKalUsAMU 110 TEME CEMUHAapa.

TpeboBaHusI K MPOBEIEHUIO CEMHUHAPOB
Cemunapvl npogoosimcsi 6 UHMEPAKMUBHOU (opme 6 6ude 2pynnosvlx OUCKYCCUll NO
NPeoIoNCEHHbIM npenooasamenem memam

11.3. Meroanueckue ykazaHHs UIsI OOYYArOIIUXCS IO TPOXOXKICHHUIO TPAKTHUYECKUX
3aHATUH (eciu npedycmompeno yueoHvIM NIAHOM NO OAHHOU OUCYUNTUHE)

[IpakTiueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
npoliecca, 3aKIroyvaroniascs B BBIIOJHEHUH 00yYaloUIMMUCS 10T pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENbI0 YCBOEHHUS HAayYHO-TEOPETHYECKHX OCHOB YueOHOM
JUCLUTUIMHBL, TPUOOPETEeHNs] yMEHUN M HaBBIKOB, OIBITA TBOPUECKON AEATEIbHOCTH.

enbro mpakTUYECKOro 3aHATHS ISl 00yYaroIIerocs SBISETCS MPUBUTHE 00YUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOW JUCIUILIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaIOLIUMCS TIPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOjleHue, pacllupeHHe M JeTalu3alus 3HaHUW M[pU pPEeLIeHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJIaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOM yueOHOM
JUCIUIINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHMSI TOJYYEHHBIX 3HAHUU s
BBITIOJIHEHMS 3a/1aHUM;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaJbHOH (GopMm
00y4eHwusI.

TpeOoBaHWs K IPOBENECHUIO IPAKTHUYECKUX 3aHATHHA




IIpakmuyeckue 3aHaAmMuUsL NPOBOOSIMCS 8 UHMEPAKMUBHOU (opme 6 6ude 2pynnosvlx
OUCKYCCULl NO NPEONOHCEHHBIM NPenoodasamenem memam

11.4. Meroauueckue yKa3aHus sl OOyYarOIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
paboT (ecau npedycmompero yueoOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMicsS [OJDKEeH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue ey X OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILIHBI;

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHYECKHX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKITHSIX;

— TOJlyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMOW JUCIUIUINHE;

— T[pHOOpeTeHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaToOpHBIM
o0opyaoBaHHEM U pubopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

3aoanue u mpebosanus K 1a60pamopHuLIM pabomam nPeocmasiend 8 TULHOM KabuHeme
cmyoenma. B nabopamopuevix pabomax mpebyemcs pazpabomamv  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio 011 ONMU4eCKUX CUCmeM.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM padboTe

B omuem o pezyremamax evinoineHHoOU 1aOOPAmMOpHOU pabomvl  HEOOX0OUMO
BKIIOYUMb.  MUMYAbHBII  JUCT  KpAmKue meopemudeckue Cc8edeHus ¢ HeoOX00uUMblMU
unrocmpayusmu  Ojisi OMeemo8 HaA KOHMPOIbHbIE BONPOCHL, OCHOBHbLE 3ABUCUMOCHIU, NO
KOMOPbIM 8bINOIHACMCS paciem napamempos; 000CHO8AHUs 8blOOPA MAMEPUANO8, PAZMEPOS U
00NYCK08; UCXOOHblE OAHHbIE U PEe3YIbmambvl pAcyema, Hepmedicu; AHAIU3 pe3yibmamos u
661860061 N0 pabome.

TpeboBanus k ohopMIECHUIO OTYETA O TaOOpPaTOpPHOU paboTe
Omuem oghopmasiemcs KarcoviM y4amumcsi UHOUBUOYaIbHO Ha nucme hopmama A4.
Tumynvuwiii 1ucm codepicum danHvle o pabome (mema, oucyunauna), PHO asmopa u
npenooasameisi,
yenu u 3a0aqu;
meopemuyecKue 6600Hble OAHHbBLE,
Hanudue mexHuyecKko20 OCHAWEHUsL,
8bIOpaAHHbBLE MEMOObl NPOBEOEHUS. IKCNEPUMEHMA,
HOJYYEeHHbLEe 8 NpoYyecce UCCIe008aAHUs Pe3YIbMambyl (C NPULOHCEHUEM NOONUCAHHO20
NPOMOKONQ);
amanus pe3yibmamos dKCnepumMenma;,
3aKIIOUEHUE U 8blBOObL

11.5. Meroauyeckue yKazaHus JUIsi OOYYalOUMIUXCS IO TMPOXOXKICHUIO KypPCOBOTO
POEKTHPOBAHUS/BBINIOJIHEHUS] KYPCOBOM paboThl (eciu npedycmompeno yueOuviM HAAHOM NO
OaHHOU OucyuniuHe)

KypcoBoii mpoekt/ pabota mpoBOIUTCA € LIEIbI0 (OPMHUPOBAHUS Y O0YHAIOIIUXCS OTBITA
KOMIUIEKCHOTO PEIICHHUS KOHKPETHBIX 3a7a4 MPOPEeCCHOHATIBHOM IESITeTbHOCTH.

KypcoBoii mpoext/ pabota mo3BosisieT 00yyaromeMycs:



CTpyKTypa MOSICHUTEIBLHOM 3aIIMCKU KYPCOBOI'0O IIPOEKTa/ paboThl
He npedycmompeno

TpeboBanust k 0hoOpMIICHUIO TOSICHUTEIbHON 3alIMCKH KYPCOBOTO MPOEKTa/ paboThl
He npedycmompeno

11.6. Mertoauueckue ykazaHus JUIsl OOYYaIOUIMXCS 110 MPOXOXKICHUIO CAMOCTOSITEIHbHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0e3 ero HemocpeJACTBEHHOTO
YYaCTHSL.

Jiis oOyyarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, cCaMOCTOsATEIbHas padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
Y HaBBIKA B YCBOCHHWU WM CHCTEMAaTH3alUU MPUOOPETaeMBbIX 3HAHUH, 00ECIEUYMBACT BBICOKUMN
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4aroUXCASBISIOTCS:

—  y4eOHO-METOAMYCCKHI MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsI 10 BBHIMOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIuxcs
10 32049HOU (hopme 0OyIeHUs).

11.7. MeTtoauueckre yKa3aHusl [UIsl OOYYAarOMIMXCS TIO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCTIEBAaEMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH TMpEeAyCMaTpUBAeT KOHTPOJIb KayecTBa 3HAaHUUN
00yYJarOIUXCsl, OCYIICCTBIIIEMOTO B TEUCHHE CEMECTpa C IICNIbI0 OICHUBAHMS XO0Jla OCBOCHUS
JTCIIATUTAHBI.

Obs3amenvHo 0151 3aN0JHeHUs npenooasamesiem. YKazvl8aromces mpebo8anus u Memoobl
npoGedeHUst meKyuwjeeo KOHMPOJsL YCNe8aeMoCmu, a MaKice KAaK pe3yibmamvl MeKyuezo
KOHMpOJsL ~ ycnesaemocmu — OYOym — yUumwl8amvCsi NHPU  NPOBEOCHUU  NPOMENCYMOYHOU
ammecmayuu.

11.8. Metoauueckue ykazaHus Al OOy4aroOUIUXCs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTallUU.

[IpoMexyTouHass ~ arTectamus  OOYYAMOIIUXCS  MPEAyCMaTpHBAeT  OICHWBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB OOy4YeHHs Mo nuciuruiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOYydYaloImMMCS B TIPOIECCEe
W3YYCHHS BCCH JUCIUIUIMHBI WJIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHONW PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHHUS MPAKTUYECKUX 3a7ad. DK3aMeH, KaK IpPaBHIIO, MPOBOJIUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKOW «OTIUYHOY,
«XOPOIIIOY», «YIOBIECTBOPUTEIHHOY, «HEYTOBICTBOPUTEIHLHOY.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOTYYEHHBIX OOYYaAIOMIUMCS B XO/I€ U3yUCHUS
y4eOHOM JTUCITUTUTHHBI B IIEJIOM MU TPOMEXYTOUHAs (TI0 OKOHYAHHH CEMEeCTpa) OICHKA 3HAHUN
00y4JarmuMcs M0 OTIEIbHBIM pa3fieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIIEHKOW «3a4TeHO»
WIH «HE 3a4TEHOY.

— muddepeHIMpoBaHHBIA 3a4eT — 23TO (opMa OIEHKH 3HAHWH, IOTYyYEHHBIX
00y4JarmUMCs TPU U3YYCHUH TUCIHUIUIMHBI, TIPU BHITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, HAyYHO-HUCCIIEAOBATEILCKAX PAabOT U MPOXOXKACHUH TPAKTHK C aTTECTAIIMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOIIIOY, KyJAOBICTBOPUTEILHOY, «HEYIOBICTBOPUTEIILHOY.

Obsi3amenvHo 0151 3aN0JHEHUs Npenooasamesiem. YKa3ol8aromces mpebo8anus u memoobl
NPO6edeHUs NPOMENCYMOYHOU Ammecmayuu.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit

12.




