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AHHOTaNINA

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

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETECHIIUIA:

IIK-1 «CnocobHocTh K (GOPMHUPOBAHWIO TEXHUYECKMX TpeOOBaHMM M 3aJaHUil Ha
INPOCKTHPOBAHWE U KOHCTPYMPOBAHHE ONTHYECKHMX W  ONTHKO-3JIEKTPOHHBIX IPHOOPOB,
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 IIPOJAYKTOBY

[IK-3 «CnocoOHOCTh K aHalM3y, pacueTy, MPOEKTHUPOBAHUI0 U KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHMYECKHM 3a/JlaHUEM THUIIOBBIX CHUCTEM, HPUOOPOB, ONTOTEXHHKH Ha
CXEMOTEXHUYECKOM U D3JEMEHTHOM YpPOBHSIX, B TOM YHCIE€ C HCIOJIb30BAaHUEM CHCTEM
ABTOMATHU3UPOBAHHOT'O ITPOEKTUPOBAHUS»

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 HMX 4ucily OTHOCATCS KBAaHTOBBIE T€HEPATOPbl U YCUIIMTENIH, MOAYJSTOPbI
ONTUYECKOTO H3ITy4YeHHs], (POTOIUOJBI U MPOUYHE KBAHTOBBIE MPUOOPHL. B pe3ynbraTe u3yueHus
HACTOALIEH NUCUUIUIMHBI CTYAEHTHI MOJIy4aT 3HaHUS, UMEIOIIME HE TOJBKO CaMOCTOSITEIbHOE
3HaYeHHE, HO U SBIAIOIIMECS (QYHAAMEHTOM JJI U3YUYEHHS pPsiia MOCIEAYIOIUX CHeIHalbHbBIX
JTUCILUILIINH, a TAKKE MPAKTUYECKON pabOThI CIIEIIMAIMCTOB B 00JIACTH J1a3€PHBIX TEXHOJIOTUM.

[IpenogaBanue AMCHUIUIMHBI MpEeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO  mpolecca: Jekyuu, JAabopamopHvle  pabomvl,  nNpaKkmuyeckue — 3aHAMUS,
camocmosamenvbHas paboma cmyoeHma, KOHCYIbmayuu.

[IporpaMMoil IUCHUIUIMHBI TPESYCMOTPEHbI CIEAYIOIIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B hopMe 3a4era.

OOmast TpyT0eMKOCTh OCBOCHHS IUCIMIUIMHBI COCTaBJISET 2 3a4ETHBIX CJIMHHIBI, 72
yaca.

S3bIK 00yueHus 0 JUCHUILIINHE «PYCCKUID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

OO0ecnieyeHre MOATOTOBKH CTYJCHTOB B O0JIACTH OCHOB KBAaHTOBOW AJICKTPOHHMKH, & UMEHHO B
BONpocax (yHKIIMOHUPOBAHMSI KBAHTOBBIX ONTHUYECKUX YCUIMTEICH U TEHEPATOPOB, YCTPOHUCTB
MOAYJISIIAA  ONITHYECKOTO HW3JIyYeHHUs, (POTONMPHUEMHBIX YCTPOWCTB, KOTOpPBIE MOTYT OBITh
MCII0JIb30BAHbI B J1a3€PHOM TEXHUKE U JIA3€PHBIX TeXHOJOTUsAX. OCHOBHOM 3a/ja4ueil TUCIIUTUIMHBI
SBJISICTCS M3y4deHHE (U3MUECKHX OCHOB (YHKIIMOHUPOBAHHUS TAaKUX IMPHOOPOB, a TaKXKe HX
BO3MOKHOCTEHN U IIPUMECHEHUM.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHUKaAMU
00pa30BaTebHBIX OTHOIIEHUH, 00pa30BaTEIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUIIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001aaTh CISAYIOMUMHU
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPhI UX JTOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynma) | Kox u naumenoBanue | Koa u HauMeHOBaHHE HHAMKATOPA JOCTHXKCHUS
KOMIIETEHIINH KOMIETCHIINH KOMIETCHIINH
[1K-1.3.1 3HaTh TpeboBaHus, MPEabIBISIEMbIE K

[TK-1 CriocobHOCTh K | pa3pabaThIBaeMOi ONTOTEXHUKE, ONTHYECKUM U

dbopMUpPOBaHHUIO OIITUKO-3JIEKTPOHHBIM MPUOOpaM 1 KOMILIEKCaM

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

TpeOoBaHUM U TpeOOBaHUS K apaMeTpam, MpeabsBIsieMbIeM K

3aJlaHUi HA pa3zpabaThIBa€MOI ONITOTEXHUKE, ONTHYECKUM U
[TpodeccuonanpHbie | MPOSKTUPOBAHUE U OIITUKO-3JIEKTPOHHBIM MPUOOpaM 1 KOMILIEKCaM
KOMITETCHIINH KOHCTPYHPOBAHUE C YYETOM M3BECTHBIX IKCIIEPUMEHTAIBHBIX U

ONTUYECKUX U TEOPETUYECKHUX PE3yIbTaTOB

onTuko- 3ekTpoHHbIX | [1K-1.B.1 B1ageTs HaBbIkaMu onpeeeHusl,

pubopoB, KOPPEKTUPOBKU U 0OOOCHOBAHUS TEXHUYIECKOTO

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

COCTaBHBIX YacTel XapaKTePUCTHK OJIOKOB U y3J10B ONTHYECKUX U

ONTHKO-JIEKTPOHHBIX TPHOOPOB

ITK-2 CriocobHOCTSH K

MaTeMaTHYECKOMY

MOJICJINPOBAHUIO

IIPOLIECCOB U

00BEKTOB

ONTOTEXHUKH U UX

HCCIIEIOBAHUIO HA [1K-2.3.1 3HaTh pa3nuyYHbIE YUCIEHHBIE METOIbI,
[Ipodeccuonanbusie | 6aze B TOM YHCJI€ PEATM30BaHHbBIE B TOTOBBIX
KOMITETEHIINH npohecCuOHATBHBIX OuOIMOTEeKax MpPU PEeIIEHUH KOHKPETHBIX

MaKeTOB OTNITHYECKUX 33724

ABTOMATU3UPOBAHHOTO

MIPOCKTUPOBAHUS U

CaMOCTOSITEJIbHO

pa3pabOTaHHBIX

MPOrpaMMHBIX

MIPOJTYKTOB

[1K-3 Croco6nocts k | [TK-3.3.1 3HaTh TUIIOBBIE CUCTEMBI U IPUOOPHI
[TpodeccuonanpHble
KOMITETEHIIHH aHaJIN3Y, pacyery, OTNITOTEXHUKH Ha CXEMOTEXHHYECKOM U

MIPOCKTUPOBAHUIO U 3JIEMEHTHOM YPOBHSIX, BKIItOUas




KOHCTPYUPOBAHHIO B | pa3paboTaHHBIE, B TOM YHCIIE, C

COOTBETCTBHH C HCIOJIb30BAaHUEM HUCKYCCTBEHHOTI'O MHTEIIEKTa
TEXHUYECKUM ITK-3.V.1 ymeTs onpenensith Gu3nIecKue
3aJJaHUEM TUIIOBBIX MIPUHIIMIIBI ICWCTBUS TUIIOBBIX CUCTEM U
CUCTEM, TPHUOOPOB, pUOOPOB, ONITOTEXHUKH B COOTBETCTBUU C
ONTOTEXHUKH Ha TEXHUUYECKUMHU TPEOOBAHUSIMHU C

CXEMOTEXHHUYECKOM U | UCIIOJIb30BAHUEM TEOPETUYECKUX METOOB,
3JIEMEHTHOM YPOBHSX, | IIPOrPAMMHBIX CPEACTB IPOEKTUPOBAHUS U
B TOM 4HCJIE C KOHCTPYUPOBAHMS

UCIIOJIb30BaHUEM
cucreM
aBTOMAaTU3UPOBAHHOIO
IIPOECKTUPOBAHUS

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHaa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YyYarOITUMUCS
MIPU U3YYCHHUH CIICTYIONIUX TUCIUILINH:

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

— « PalmoTeXHUYEeCKMECICITMUCUTHAIbI,

— «Du3uKay.

3HaHUsA, MOJYyYEHHbIE NPH M3YyUYEHUM Marepuana JJaHHOM AMCIUIUIMHBL, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK M UCTIOJIB3YIOTCS IPU U3yUYCHUU IPYTUX TUCIMUILIAH:

— « OCHOBEI TECOPUH ONTUYCCKUX CUTHAJIOBY,

— « OnTO-3JIEKTPOHHEIE IPHOOPEI K CUCTEMBIY,

— «lIpuknagHas onTuKay.

3. OObeM U TpyI0EMKOCTh TUCIUTLIAHBI
JHanaple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4EeOHOM
paboThI 10 TUCIUILTHHE (M paclpeie]IieHue 3TOH TPYAO0EMKOCTH TI0 CEMeCTpaMm) MPeACTaBICHbI B
tadnuie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
N5
1 2 3
Oowan mpyooemKocmp oucyunIunbl, 2/ 72 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexuun (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13),
17 17
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii mpoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (dac) 21 21
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. ConepxaHue JUCITUTITUHBI
4.1. Pacnpezgenenue TpyA0€MKOCTH TUCHUIUIMHEI 110 pa3JeiaM U BUAAM 3aHATUMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh ITPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

P Jlekuuu | 113 (C3)| JIP KII CPC
a3/1elbl, TEMBI JUCITATIIAHE (1ac) (4ac) (4ac) (gac) (dac)
Cemectp 5
Pazgen 1.
Tema 1.1. 2 2 2 3
Tema 1.2. 3 3 3 4
Tema 1.3. 3 3 3 4
Pazgen 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
Hroro 17 17 17 0 21

[IpakTnueckass TOATOTOBKA 3aKJIIOYAaE€TCI B  HEMOCPEICTBEHHOM  BBINOJHEHUU
o0ydJalomMMHUCs  OMNpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 @du3nyeckre OCHOBBI KBAHTOBBIX TPUOOPOB YCUIICHUS U
reHepaluy ONTUYECKOTO U3ITyYEeHHUS

1.1 Buasl KBaHTOBBIX IIEPEX010B, KO3 HULIMEHTH DWHINTEIHA,
MHBEPCHAs HACEJIEHHOCTbD, IIMPHUHA CIIEKTPAJIBHOM JINHUN
MOTJIOLIEHUS AKTUBHOT'O BELLIECTBA

1.2 Ontrueckne pe3oHaTOphl, CXEMBI, CIIEKTPAJIbHbBIE
XapaKTEPUCTHUKH, IEPECTPAUBAEMBIE PE3OHATOPHI

1.3 YcnoBus ycuiieHUs U TeHepaluu KojJeOaH!i B KBAHTOBBIX
cuctemMax. Moaymsius J1a3epHOro U3ITy4eHUs

2 Marepuansl 1OJIyIIPOBOIHUKOBOW ONTOIEKTPOHUKH,
IIOJIYITPOBOTHUKOBBIE HCTOYHUKN U IPUEMHUKH ONITUYECKOTO
U3JIy4YeHUs

2.1 I'a3oBbIe na3epsl. TBepAOTENbHBIE J1A3€PhI

2.2 BeriomorarenbHOe N3Ty4YeHHe HaKauKy B CHCTEMaXx C
MHOT'MMH YPOBHSIMU DHEPIUHU

2.3 TlomynpOBOJHUKOBBIE JIa3€PhI

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/ICHBI B TAOIUIIE 5.




Ta6mmma 5 — [IpakTHdecKue 3aHsITHS U BX TPYJIOEMKOCTh

N3 Hux Ne
No | Tempbl npaktuyeckux | @opmbl MPAKTUYECKUX | TpPyd0EeMKOCTb, |IPaAKTUYECKOM |pa3jieia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | TMCLIMII
(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 ¢dbopmMma rpymnmosas
PE30HATOPOB JIMCKYCCHUS
4 Tunel HaKayky B WuTepakTuBHAsA 2 2
Ja3epax u dbopma rpymnmnosas
YCHJIUTEIISIX JIUCKYCCHS
5 Jlazepsi ¢ WNHTepakTuBHAs 2 1
MOTYJISIIIACH dbopma rpymmoBas
JTOOPOTHOCTU U JTUCKYCCUS
CUHXPOHHM3ALUEN MOJT
6 | [lomynpoBOAHUKOBBIE WNHTepakTuBHAs 2 2
nasepsl. Dopma ¢dopma rpymnmnosas
my4dKa JIICKYCCHUS
7 OpHovacToTHBIE WuTepakTrBHAsA 2 2
na3epsl dbopma rpymnmnosas
JIUCKYCCHS
8 RGB nazepst WuaTepakTuBHAS 3 2
dbopma rpymnmnosas
JTUCKYCCHSI
Bcero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1ab0opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh IPUBEACHBI B TabMIIE .
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix paboT TpyHO0eMKOCTS, | MPAKTHUCCKOH | pasena
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(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 | ViccnemoBaHue MOTYNPOBOTHUKOBBIX JIA3€POB 5 2
Bcero 17




4.5. KypcoBoe nMpoeKTUpoBaHUE/ BHITOTHEHUE KyPCOBOW PabOThI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

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
M3ydeHne TeOpeTUYecKOro Marepuasia
15 15
nucuurnHbl (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. Ilepeuens yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYITIO)

yqe6HO'MCTOHI/I‘{eCKHe MaTCepuaibl I CaMOCTOSATEIbHOU pa6OTI>I O6y‘IaIOIJ_II/IXC$I 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 DJICKTPOHHBIX YUEOHBIX H3TaHUH

KomnuaecTBo 9K3eMITISpOB B
HIudp/
bubnuorpaduueckas ccplika Oubmoreke
URL anpec
(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

681.08 sI- | M. Snr. OnTHka 1 1a3epsl, BKIOYas 7
60 BOJIOKOHHYIO OTITUKY M OTITUYECKHE

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

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

¢usuky, CII0, Jlans, 2010, 352 c.




7. TlepedyeHb IEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos uH(OPMaLMOHHO-
TEJIEKOMMYHUKAaLIMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadsmie 9.

Tabmua 9 — IlepedeHb DICKTPOHHBIX 00pPA30BATCIBHBIX PECYPCOB  HMH(OPMAIUOHHO-
TEJIICKOMMYHHUKAIIMOHHON ceTH «HTepHeT)

URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B DBC «JlaHb» 0CyMIECTBISETCS IO JOTOBOPY
No 695-7 ot

30.11.2011
http://lib.aanet.ru/ Joctym k anekTpoHHBIM pecypcam [V AIT

(aBTOpM3aALUS 11O
HOMEPY YMTATEIbCKOTO Ousera)

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

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

[Tpumepsl 6ubnuorpagpuueckoro onucanus no 'OCT
http://guap.ru/guap/standart/prim.doc 7.1-200
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8. Ilepeuenp MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOIO IPHU OCYHIECTBICHHU
00pa30BaTEILHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTIONIB3yEMOT0 IPOTPAMMHOTO OoOecTieueHHs npeacTaBieH B Tabuune 10.

Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He mpenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca MO AUCIUILTUHE

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

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He mpenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CocraB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPeCTaBlIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

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



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

1 | JlexuuoHHas ayuropus 51-06-03, yn1. bonpmas
Mopckas, 1. 67, mut. A

2 | CnenuanusupoBaHHas aboparopust «JlazepHol TEXHUKH U 51-06-03, yn. bonpas
Ja3epHBIX TEXHOJIOTHII» Mopckas, 1. 67, mut. A

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCTaI[N
10.1. CoctaB OIICHOYHBIX CPEICTBJS MPOBEACHUS IPOMEKYTOYHOH AaTTECTAIlUH
00ydaromuxcs Mo JUCHUIUINHE MPUBEACH B Tadiuie 13.
Tabmuua 13 — CocTaB OIIEHOYHBIX CPEACTB ISl IPOBEICHHSI POMEKYTOYHOH aTTeCTalluu

Bua npoMexyTo4HOM arTecTaluu [IepedyeHp OLICHOUHBIX CPEACTB

3auer Cnucoxk BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI OOYYalOUMMHCS MPUMEHSETCs S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas npuBe/eHa B Tadumie 14. B TeueHune cemecTpa MOXKET HCIIOJIb30BaThCS
100-0annpHast ~ mKajma ~ MOXIYJBHO-PEUTMHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu olleHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepuar,

— YBEpPEHHO, JIOTHYHO, [TOCIIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUPAasiCh HAa 3HAHWS OCHOBHOM U JOIOJHHUTEIILHOW JIUTEPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIC TTOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOJIHO BJIJIe€T CHCTEMOM CIIeIMATN3HPOBAHHBIX MOHSITHH.

COTIIMYHO»
<Ga4YTCHO»

— o0yuJaroIuiics TBEPI0 YCBOWIJI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYILIECTBY WU3JlaraeéT €ro, ONWUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apTyYMEHTUPYET HAy4YHBIE MMOJIOKEHHUS;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIQJICET CUCTEMOM CIICIMaTU3UPOBAHHbBIX OHSATHM.

«XOpOoLIO»
GavTCHO»

— o0yyaronuiicst yCBOMIJI TOJIBKO OCHOBHOHM NMpPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMUpasch HAa 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypHI;

— JIONyCKaeT HECYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPYJHEHHUS B TNPAKTHUYECKOM NPUMEHEHHWU 3HAHUUN
HaIpaBJICHUS;

— cJ1abo0 apryMeHTHPYET HayuHbIE MOJI0KEHHUS,

— 3aTpyIHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTUYHO BJIA/IEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITH.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«HEY/IOBJIETBOPUTEILHO
«HE 3a4TEHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTCIIBHOM 4YacTH IPOrpaMMHOIO
MaTepuana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  MPH
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBJICHUY;

— UCTIBITBIBACT TPYJHOCTH B PAKTHYCCKOM IMPUMEHCHUH 3HAHHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKCHHUS;

— He GOPMYJIUPYET BBIBOJIOB M 0000IIICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3amMeHa peIcTaBlIeHbl B Tadimie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 3K3aMeHa

Ne /i [Tepeuyens BonmpocoB (3a1a4) s IK3aMeHa Koz
UHAMKATOpa
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
Bompocsr (3amaun) st 3aueta / mudd. 3auera npepcraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/ [Tepeuens BompocoB (3a1a4) ais 3adera / qudd. 3auera HHIKATOPA

1 DHepreTU4ecKrue COCTOSHUS KBAHTOBBIX CUCTEM, KBAHTOBbBIE IIK-1.3.1
IIEPEXOJIbI.

2 PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHUE KBAaHTOBBIX cucteM, | [1IK-1.Y.2
penakcanusi.

3 CrioHTaHHOE M BBIHYKJIEHHOE U3NTyueHue, K03 PHUIIMEHTHI I1IK-1.B.1
OWHINTEHHA.

4 [IprurHbI yIIMPEHUs CIEKTPAJIBHON JIMHUM. [1K-2.3.1

5 CrpykTypHas cxema JeicTBus Jiazepa, ycwienue B kBantopon | [1K-3.3.1
CUCTEME.

6 Crioco0blI co3/1aHNsI MHBEPCHOW HACETICHHOCTH, [K-3.¥.1
MHOTOYPOBHEBBIE CXEMbl HAKAYKU

7 Pe3oHaTopbl, OCHOBHBIE IIOHSTHSL. IIK-1.3.1

8 Busl pe3oHaTOpOB. MK-1.Y¥.2

9 Moayssiimst JOOPOTHOCTH B JIazepax IIK-1.B.1

10 CuHXpoHHU3a1Usl MOJT B MHOTOYAaCTOTHOM Jia3epe [IK-2.3.1

11 He-Ne na3ep, 1uarpaMMa Hakauku, KOHCTpyKuus, napameTpsl. | I1K-3.3.1

12 Jlazep Ha pyOHHE, 0COOEHHOCTH HaKA4YKH, KOHCTPYKIIHS, [IK-3.V.1
napaMeTphl.

13 Jlazepuble nuoas! (JIZ1) Ha 0OAMHOYHON CTPYKTYpE, PaKTOPbI [K-1.3.1
YBEJIMYEHUs] IOPOTOBOI0 TOKA

14 JI] na AT'C, npuHuumn paboTsl, 0COOEHHOCTH, CTPYKTypa [IK-1.¥ .2
AKTHUBHOTO BEIIECTBA

15 Xapakrepuctuku JIJI Ha JIT'C [IK-1.B.1

16 OnnovacroTHsie JI/I. IMK-2.3.1

17 Caerousnyyaromie 11oabl, 0COOEHHOCTH, BUJIBI, T1IK-3.3.1
XapaKTEPUCTHKH

18 RGB na3zepsl [IK-3.V.1

19 BcnomoraTenbHOe H3IydeHUE HAaKauKH [1IK-1.3.1

20 YcroitunBbIe pe30HATOPHI IK-1.Y.2

21 HeycroitunBble pe30HaTOPBI [IK-1.B.1

22 ["ayccoBbl TyukH [IK-2.3.1




23

OTKpBITbIE PE30OHATOPHI IIK-3.3.1

24

XHUMHUYECKHUE Ja3epbl I1K-3.V.1

[lepeuenr TeM [ KypcOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOW pabOTHI

Mpe/ICTaBIeHbI B Tabmuie 17.
Tabauna 17 — Ilepeyerb TeM Ui KYPCOBOTO IPOEKTUPOBAHHUS/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO IMPOEKTUPOBAHUS/BBIITOIHEHHS
KypCOBOM paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

BOHpOCBI AJIL OPOBCACHUSA HpOMC)KyTO‘IHOfI arrecCralluu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabmwuie 18.

Tabauna 18 — IlpumepHbii epeyeHb BOPOCOB JJIsl TECTOB

Ne /1

Kon

IIpuMepHBIii IEpeYeHb BOIIPOCOB IS TECTOB
MHJMKATOpa

1

Buapl KBaHTOBBIX IIEPEXOA0B, X OCOOCHHOCTH. TIK-1.3.1
a) U3JIy4aTeIIbHBbII,

0) Oe3usmyyaTeNbHBbII;

B) BCE€ BBIIICTIEPEUHUCIICHHBIC;

') HA OJIMH U3 BBINICTICPEUNCICHHBIX.

YmupeHue CieKTpaibHOW JIMHUU 33 CYET CTOJIKHOBEHUH - TO! [IK-1.¥.2
a) OJIHOPOJIHOE YIIHPEHHE;
0) HEOTHOPOTHOE YIITUPEHUE,

CrexTp u31y4yeHus Py OJHOPOIHOM YIIUPEHUU OMHUCHIBACTCS [IK-1.B.1
rayCCOBCKOM KpUBOIA?
a) na,

0) HeT.

SIBneHHne HACBIIIIEHHUS — 3TO. T1IK-2.3.1
a) BBIpABHUBAHUE HACCICHHOCTEH ypOBHEIi;

0) nHBepCHs HACEIEHHOCTEH TIOCTUTaeT CBOET0 MAaKCUMaJIbHOTO
3HAYCHUS.

KBaHTOBBII reHepaTop ¢ ONTUYECKON HAKaYKOM IO JIByXypOBHEBOU [IK-3.3.1
cxeme paboTaTh:
a) MOXET;

0) HE MOXKET.

CBer majaet Ha MOBEPXHOCTh HATpus, paboTa Bbixoja gortoanekrpono | [1IK-3.V.1
Kotoporo paBHa 2,113B. Haiitu MmakcuManbHbIE CKOPOCTH
(OTO3TIEKTPOHOB, €CIIM JUTMHBI BOJIH MAJIAl0NIEr0 CBeTa MPUHUMAIOT
3aJJaHHbIC 3HAYCHHUSI.

a) B ynbTpaduoneroBoit obnactu cnekrpa (A=330 u 250 Hm);

0) »xentoro ceeta (A=589 um);

B) KpacHOro cBeta (A=644 um).

JloOpoTHOCTE 00BEMHOTO pe30HaTOpa BhIMIe J0OpoTHOCTH onTHdeckoro | ITK-1.3.1
pe3oHaropa?
a) na,

0) HeT.

OnTryeckuil pe3oHaTop — 310! [IK-1.¥ .2
a) MHOTOMO/TOBBIIA;
0) OJJTHOMO/TOBBIIA.

JIoOpOTHOCTH ONMTHUYECKOTO PE30HATOpA HUXKE JOOPOTHOCTH [IK-1.B.1
CHEKTPAJIbHOM JIMHUU?




a) na,
0) HeT.

10 Kakue notepu onTu4eckoro pe3oHaTopa Ha3bIBalOT IOJE3HBIMU: [K-2.3.1
a) Ha M3ITyYCHHH;
0) B aKTUBHOM BEIIIECTBE.

11 BuauMplii y9acTOK ONITHUYECKOTO JMana3oHa BKIOYAET IJIMHBI BOJIH: [1K-3.3.1
a) oT 2 10 50 MKM

0) ot 10 10 350 M
B) ot 0,38 10,78 MKM

12 Kakoe u3 cioBocodeTaHuii HE TOXKIECTBEHHO TEPMUHY «BbIHYKJIeHHbIM | [1K-3.V.1
epexony:

a) MHIYIIUPOBAHHBII MTEPEXO/I;
0) CTUMYITUPOBAHHBIN MTEPEXOI;
B) peayLIMPOBAHHBINA EPEXO/I.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmoTtpeno

10.4. Meroguueckue  Marepuanbl,  ONPEACISAIONIME  HPOIEIYyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTUpYOmUX MOPSIAOK U IpOLEAypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Meroanueckue yKazaHus Juisi 00y4aroIuXcsi 0 OCBOGHUIO JTUCITUILINHBI

11.1. Metoauueckue yka3zaHus [ OOYYarOIIMXCS IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEHWEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOU JICKITUH B
paMKax JUCIHHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMe, a B OCBOCHHHU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIINX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUsS BBIMOIHSAET METOJ0JIOTHUECKYIO,
OpTaHW3AIMOHHYI0 U WHPOpMAIMOHHYI0 (QyHKIMU. JIEKIus pacKkphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oOjacTu 3HaHUS, €€ MpoOJeMbl, AaeT LEeIbHOE MPEJCTaBICHHE O NUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YUYAOIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aHMOCBA3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHON TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN paObOThI COBMECTHO C TPEIOIaBaTelIeM,

— pa3BuTHE TNPO(PEeCCHOHATBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TPEeaMETy |
CaMOCTOSITEILHOTO TBOPUYECKOT'O MBIIITICHHS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSITENILHON paOoTHI,

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTHUS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKAMIIINE TOIbL;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepwall (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKECHUS, TIPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH WX B Pa3IMUHBIX
bopmyarpoBKax);




— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepuaja IpU MPOBEACHUM KOPOTKHX JAUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHUS OT/IETBHBIX TEMATUK IO JTUCHHUILINHE.

CTpyKTypa IpeJoCTaBICHUS JSKIMOHHOT0 MaTepHaa:

— KBaHTOBBIEC NIEPEXO/Ibl B AKTUBHOM BEILIECTBE J1a3epa;

—  ONTHYECKHUE PE30HATOPHI;

—  YCJIOBHSI YCUJICHUS U T€HEPAIMH KOJICOAHUN B KBAHTOBBIX CHCTEMaX;

—  METOJibl MOJYJISIIAU JIA3€PHOTO U3ITYUYCHHUS,
dboTonprUEeMHBIE YCTPONCTBA, TAapaMETPhl M XapaKTEPHUCTUKH.

11.2. Metoauyeckue yka3aHus ISl 00y4JaroIMuXCs M0 YYaCTHIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYaIOIIeToCs SIBISICTCS CUCTEMAaTH3aIusl U 0000IIeHne 3HaHUT
Mo H3y4yaeMoW Teme, pasaeny, (QopMUpOBaHHE YMEHUsS paboTaTh C JOMOJIHUTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMK, COMOCTABISATh W CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3peHHs M T.I. B COOTBETCTBHHM ¢ BeIymieil
TUTAKTHYECKON TEJBI0 COJCPKAHUEM CEMHHAPCKHUX 3aHATHH SIBISIOTCS Yy3JI0BBIE, Hamboliee
TPYIOHBIC Uil TIOHUMaHHUS M YCBOCHHS TEeMbl, pa3ieibl JUCHUIUIMHBL Crneunduxoil maHHOU
(OpMBI 3aHATHH SBIISIETCS COBMECTHAs pa0boTa MpernojaBaTesisi ¥ 00ydaromerocs: HaJ peieHueM
MOCTaBIIEHHOW MpoOJeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelIOBaHUS
VHIUBUYAJIbHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO IO TeMe MPOCIYLIIaHHOW JIEKIUH
HEOOXOJMMO O03HAKOMHUTBCS C IUIAHOM €ro IPOBEICHHUsS, C JIMTEPAaTypod ¥ HAYYHBIMHU
nyOJIMKAIUsAMU TI0 TEME CEMUHApA.

TpeboBaHuUsI K MPOBEJICHUIO CEMUHAPOB
Cemunapvl npogoosimcsi 6 UHMEpaKmueHol ¢opme 6 6uoe 2pynnogvix OUCKYCCUUl NO
NPeoIoNCEHHbIM npenooasamenem memam

11.3. Metoau4eckue yka3zaHUs UIsi OOyYalOIMUXCS IO TPOXOXKICHUIO TPAKTHUYECKUX
3aHITUI

[IpakTuueckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX ()OPM OpraHu3aluu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIIOIHEHUU 00yJalOIUMUCS 1O PYKOBOJACTBOM IMpenoaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHUi C 1ETbI0 YCBOCHUS HAYYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JeATeIHbHOCTH.

[lenpr0 MpakTHUECKOTO 3aHATHUS ISl 00YUYAIOIIEroCs SBISIETCS MPUBUTHE O00yUYarOIIMMCS
YMEHUI U HaBBIKOB NMPAKTUUECKOW E€ATETbHOCTH 10 N3y4YaeMOM AUCIUIUINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH 00YUYAIOIIUMCS MPAKTUISCKUX 3aHATHIA:

— 3aKkperuieHue, yriayOJeHue, pacllMpeHue M JeTau3alus 3HAHUW TpU pPElIeHUU
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH U METOJUKaMU H3Y4YeHHs] KOHKPETHOH yueOHOM
U CIHATIINHEL

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITTOJIHEHMS 3aIaHHI

— ofecrnieueHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIyalbHOU (Gopm
00y4eHwusl.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM
Ipaxmuyeckue 3auamus npoeoOAMCs 6 UHMEPAKMUBHOU ¢hopme 6 6ude 2pynnosvix
OUCKYCCULL NO NPEONONCEHHBIM Npenoodasamenem memam




11.4. Meroauyeckue yKa3zaHUsS MJis OOYYaIOIMIUXCS IO BBIMOJTHEHHUIO J1IA0OPAaTOPHBIX
pabor

B xone BeimonHeHus m1abopaTOpHBIX pPadOT oOydamImuics AODKEH YIriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAMUOHHONW XapaKTEPUCTUKON 0O0yyaromerocs.
Brimonnenue madopatopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATBHO-TIPAKTHYECKON, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 51ab0paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpeNesiseMOoll Y4eOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33a4 00y4aroIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE W JCTaNIM3allUs TEOPETHUYECKUX 3HAHWUM, MOTYYEHHBIX Ha
JCKIUSX;

— TOJy4YeHHe HOBOM MH(OpPMALMHU 110 U3yYaeMON JUCIHUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U PUOOpPAMH.

3ananue U TpeOoOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

3aoanue u mpebosanus Kk 1a60pamopHuIM pabomam npeocmagienda 8 TUYHOM KabuHeme
cmydenma. B nabopamopnuix pabomax mpebyemcs paspabomamsb  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio OJisk ONMU4ECKUX CUCEM.

CrpykTypa u hopma oTueTa 0 1abopaTopHOM paboTe

B omuem o pesyrbmamax evinoiHeHHOU 1AOOPAMOPHOU pabomvl He0OX0OUMO
BKIIOYUMb:  MUMYIbHBII  JTUCH  KpamKue meopemuyecKue c8eoeHus ¢ HeobXo0umMbviMu
unIoCmpayusmMu Ol Omeemos Ha KOHMPOJIbHblEe 60NPOCHl, OCHOBHbIE 3ABUCUMOCMU, NO
KOMOPbIM 8bINOHACMCS paciem napamempos; 000CHOBAHUS 8bl100PA MAMEPUATO8, PAZMEPOS U
00NyCcKo8;, UCXOOHble OaHHble U Pe3yIbmamvl pacuyema,; 4epmedicu, aHaau3 pe3yivmamos u
86160001 NO pabome.

TpeboBanust k ohopMIEHUIO OTYETA O JJabopaTopHOU paboTe
Omuem oghopmasiemcs Kaxrcovbim yuauumcs UHOUBUOYanibHo Ha aucme gopmama A4.
TumynvHwlli TUCm codepaircum 0aHHble 0 pabome (mema, oucyuniuna), PHUO asmopa u
npenooasameiis,;
yenu u 3a0aqu;
meopemuyecKue 6600Hble OAHHbLE,
Hanuyue mexHu4ecKko20 OCHAUJeHUsl;
8b10paHHble MEMOoObl NPOBEOeHUsl IKCHEPUMEHMA,
NONYYeHHble 8 npoyecce UCCIe008aHUsL pe3yTbmamyl (C NPULOHCEHUEM NOONUCAHHO2O
NPOMOKONA),
AHANU3 Pe3YIbMAamos IKCnepuMenma;
3aKnoUenue U bl800bl

11.5. Metoauueckre yka3aHUs Ui OOYy4YaloOlmUXCS IO MPOXOXKICHHIO KypCOBOTO
MIPOEKTUPOBAHMUS/BBITIOIIHEHUS KYPCOBOM pabOThI

KypcoBoii nmpoekT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS Yy 00YHAIOLIUXCS OTbITA
KOMILIEKCHOTO PEIICHUsI KOHKPETHBIX 33]1a4 POPeCCHOHATBHOMN eI TETLHOCTH.

KypcoBoii npoekt/ paboTa mo3BosseT o0yyaromeMycs:

CTpyKTypa MOsSCHUTEILHOU 3aHCKU KYPCOBOTO MPOEKTa/ paObOTHI
He npedycmompeno




TpeboBanusa K 0hOPMIIEHHIO MOSICHUTEIbHON 3aIIMCKH KYPCOBOr'0 IpoeKkTa/ padOThI
He npeoycmompeno

11.6. Mertoauueckue ykazaHus JUIsl OOyYalOUIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy 1O
3aJ]aHUI0 U TP METOJUYECKOM PYKOBOJICTBE IpEINoaBareis, Ho 0e3 ero HermocpeACTBEHHOTO
YYaCTHSL.

s oOyyarommxcsi 1Mo 3a04HOM (hopMe OOydeHHs, caMOCTOsATEIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENILHON paboThl, y oOywaromierocst (GhopMupyercs
nenecooOpa3Hoe IIaHUpPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HAaBBIKM B YCBOCHHH W CHCTCMATHU3ALIUA HpHOGpCTaCMLIX 3HaHI/If/'I, O6CCHCLII/IB3,CT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATIBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4arOUUXCASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal o JUCLUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHITIOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIInuXcs
10 32049HOU (hopme 0OyIeHUs).

11.7. Meroauueckue ykazaHusi Uil OOYYarOMIMXCS MO MPOXOXKICHHIO TEKYIIETro
KOHTPOJISI YCIIEBaEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MpPEIyCMaTPUBAaeT KOHTPOJb KayecTBa 3HAHUIA
00y4YaIOUIMXCs, OCYIIECTBISIEMOro B TEYECHHE CEMECTpa C IENbI0 OIICHUBAHUS XOJa OCBOCHHSI
JUCIIATUTAHBIL.

11.8. Mertoauueckue yKazaHUs i OOYYaromUXCSA IO MPOXOXKACHUIO MPOMEKYTOYHOM
aTTecTanuu.

[IpomexxyTouHass  arrecranuss  OOydyarONMXCS ~ NpPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX peSy,HI)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOYACT B
ceOs:

— 3aueT — 3TO (hopMa OLEHKU 3HAHUI, MOJYYECHHBIX OOYYAIOUIMMCS B XOJIe U3yUCHHUSI
y4eOHOM MCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUYHAas (110 OKOHYaHUU CEMECTpPA) OIIEHKA 3HAHUMN
00yJaromuMcsl IO OT/ACIBHBIM pa3jiesiaM JUCIUILUTUHBI ¢ aTTECTAIIHOHHON OLEHKOW «3a4TEHO»
WJIH «HE 3a4TEHO».



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






