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AHxHoTtanus

JucuuiuinHa «KpucramioonTuka M 3J€KTPOHHbIE ONTHYECKHE YCTPOMCTBA» BXOIUT B
o0pa3oBaTeNbHYI0 MpPOTrpaMMy BbICIIETO 0Opa3oBaHUSI — TIporpammy OakajgaBpuaTa IO
HarpaBjeHu0 moAroToBkH/ crnenuanbHOocTH 12.03.05 «JlazepHass TeXHHWKAa U JIa3epHbBIC
TEXHOJIOTUM» HAIPaBICHHOCTH «JlazepHas TEXHHWKa M Ja3epHbIe TEXHOJNOTUW». JucuurinHa
peanusyetcs kadenpoit «Ne23».

JucuuiuinHa HaresneHa Ha (POpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIONMX KOMIIETCHIIUMI:

[IK-1 «CnocobeH k pa3pabOTKe TEXHOJOTMYECKUX IMPOLIECCOB M3TOTOBJIEHUS THUIOBBIX
y3JI0B U JeTajel Ja3epHON TEXHUKH, Ja3ePHBIX ONTUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

ConepxaHue IUCHUIUIMHBI OXBATBHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TPUHIMIIAMHU

paboThl M TPUMEHEHHEM KPHUCTAUIOONTHYECKUX TMPUOOPOB B HAYUYHBIX HCCJICAOBAHHUAX U
COBPEMEHHOUW JJIEeMEHTHOW 0a3bl, K aHaIM3y IOCTAaBICHHOW 3a7aud MCCIEJOBAHUNA TIpH
M3y4YCHHH (U3NYECKUX TPOIECCOB M SBICHHUM, MPOUCXOASIIMX B ONTHYECKOM JHANa30HE
3JICKTPOMArHUTHBIX BOJIH B KPUCTAJUIMYECKUX AHU3O0TPONHBIX CpEIax, MOHTAaXE, HalaJKe
HACTPOWKE, IOCTUPOBKE, UCIBITAHUSIX, Cllade B DKCIUIyaTaIMIO OMBITHBIX 00pa3IoB, CEPBUCHOM
00CITy>)KMBaHUU U PEMOHTE TEXHUKH.

[IpenogaBanue NUCHUIUIMHEI PEAYCMaTPUBAET CeayIome GopMbl OpraHU3aIiu
y4eOHOro IMpoliecca: JeKIHUH, 1a00paTopHble pabOThl, MPAKTHUECKHUE 3aHATHS, CAMOCTOSITeNIbHAS
paboTa cTyAeHTa.

[IporpamMmMoit AMCHUIUIMHBI MPETYCMOTPEHBI CIIEIYIONME BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAS aTTecTalus B popMe 3aueTa.

OO6mrast TpyJ0EMKOCTh OCBOCHHS JUCIUILUIMHBI COCTaBIIACT 3 3a4€THHIX eauHHIBI, 108
4acoB.

SI3pIK 00yUYEHUS 110 TUCIUIUTMHE KPYCCKUN»



[lepeyenp mIaHUPyEMBIX PE3YIHTATOB O0YUEHUS 110 TUCIHUILIIHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

Iens npenogaBaHus AMCUUIIINHBI «KpHCTaIOONTHKA U AJIEKTPOONTHYECKHE
YCTPOUCTBa» (OPMHUPOBAHNE TEOPETHUECKON U TEXHMUECKOW MOJATOTOBKU CTYACHTOB
HanpasieHus 12.03.05 «Jla3zepHast TEXHHUKA U JIa3€pHbIE TEXHOJIOTUI» TI0 MPHUHLIUIIAM paboTHI U
MPUMEHEHUH KPUCTAIIOONTUYECKUX MPUOOPOB B HAYUHBIX HCCIIEJOBAHUSAX U COBPEMEHHON
TEXHHUKE.

1.2. JucuuruiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa3oBaTeNIbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MpOrpaMMbl BICHIET0 00pa30BaHus (ajee —
OI1 BO).

1.3. Ilepeuenp miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEeMbIMU pe3yibratamu ocBoenus: OIT BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OOYyYaroIUiCs MOJDKEH 00JIafaTh CleAYIOIIMMU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMneTeHIMu 1 MHAUKATOPbl UX JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepedyeHp KOMIETEHIMH U UHAMKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpynma) Kon n HaumeHoBaHUe HHIUKATOPA JOCTHIKEHUS
HauMEHOBaHIE
KOMITETEHIIN T KOMITETEHIIN
KOMIIETEHIINHU

[1K-1.3.1 3HaTh NPUHLIMIIBI TOCTPOEHUS U COCTaB
Ja3epHBIX MPUOOPOB, CUCTEM; MaTepHAIIbl U
TEXHOJIOTUH, UCII0JIb3YEMBbIE JIJIsl U3TOTOBJICHUS
Ja3epHON TEXHUKHU; METO/IbI pabOThI C HAYYHO-

[1K-1 CrocobeH k . N N
TEXHUYECKOH JINTEepaTypoi U HH(pOopMaIue

a3paboTke
pasp [IK-1.Y.1 ymeTp aHanmu3upoBaTh TEXHUUECKUE
TEXHOJIOTUYECKUX
TpeOOBaHUs, IPEAbSIBIIEMbIE K
IIPOLIECCOB
pa3pabaTbIBaeMbIM ONTHYECKUM y3J1aM U
M3TOTOBJICHUS

[Tpodeccrnonanbubie 3JIEMEHTaM JIa3epHbIX TPUOOPOB U CUCTEM;
TUIIOBBIX Y3JIOB U
KOMIIETEHIINH . . IIPOEKTUPOBATh OCHACTKY JUISl U3TOTOBJIEHUS
JeTasnei JazepHon . .
JeTasnel Jla3epHOM TeXHUKH; ONpeIesTh,
TEXHMKH, JTA3€PHBIX
OLITHKO (dbopMyIHpoBaTh 1 0OOCHOBBIBATH MAPAMETPHI,
PEXHUMBI M YCIIOBHUS peau3alun
AIIEKTPOHHBIX -
pa3pabaTbIBaeMbIX JeTanen
npuOOPOB U CUCTEM
[1IK-1.B.1 BnaseTs HaBBIKOM pa3paboOTKu
TEXHOJIOTMYECKUX MPOLIECCOB NU3TOTOBICHMUS
TUIIOBBIX ONTHYECKUX JAeTajell U3 cTexiia u
KpHUCTAJIJIOB

2. Mecro nuctuIuinHbl B cTpykType OI1
JuctunnuHa MOKeT 0a3upoBaThCs HA 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyUYarOIIUMHUCS

[P U3YYEHHUH CIEeNYIONINX AUCHUIUINH: - MaTemaTnka-1 (AHanmuTH4eckas reOMeTpHs U

JIUHeNHas anredpa);

- Marematuka-1 (MaremaTtuueckuil ananmus);

- Ou3ukKa;

- PagnorexHuueckre Uenu U CUTHAJIbI;

- DJIEKTPOHHUKA;

3HaHHWA U HaBBIKM, IOJIyYEHHbIE MPU M3YYEHUH MaTepuajia JaHHON JUCUUIUIMHBI B
COOTBETCTBUHU C yueOHBIM ruianoM HampasieHuss 20050062®, uMeT Kak CaMOCTOSTEIbHOE
3Ha4Y€HME, TaK U UCMOJIB3YIOTCS IPHU U3YUYEHUH IPYTUX TUCLIUILIAH:

- OCHOBBI KBaHTOBOM 3JIEKTPOHUKH;




- Onruka;

- Hennuelinas ontuka; - JIazepHble n3MepeHus.

3. O0OBeM U TPYIOEMKOCTh JTUCITUTLIAHBI
Jlanubie 00 oOmieM oO0beMe AUCIUIUIMHBI, TPYJIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOM
paboThI 1O TUCIUIUTHHE (M paclpeie]ICHHe dTOW TPYJIOEMKOCTH IO CEMECTpaM) MPeICTABICHBI B

Tabymue 2.

Tabnuna 2 — O0beM U TPYJOSMKOCTh AUCIHUILITUHBI

TpynoeMKocTh 1o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocmp oucyunaIuHwl, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuyeckoil no020moeKu 34 34
Ayoumopnuie 3anamus, BCEro 4ac. 51 51
B TOM YHUCJIE:
nekuuu (JI), (qac) 17 17
npakTuueckue/cemunapckue 3anarusa  (I13),
17 17
(uac)
nabopartopubie paboTsl (JIP), (vac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmoamenvnas padoma, Bcero (4ac) o7 o7
Buo npomesxcymounoit ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auver, Hudd. 3au, | 3auer 3auer

OK3.%%*)

*k
IIpumeyaHue: kaHaMIAaTCKHil SK3aMeH

[Tpyooemrxocms, pacnpederennas na yacer npakmuueckol nNOO20MOBKU He OOINCHA NPEGbLIUAMb
00wy MpPyooemMKocms no 8udy yuebHot pabomol].

4. ConeprkaHue TUCIUTUTMHBI

4.1. PacnpeneneHue TpyI0E€MKOCTH JUCIUIUIMHBI [0 pa3jielaM U BUJaM 3aHSATHIL.

Pa3;[em>1, TEMbI JUCTTUIIMHBI U UX TPYAOCMKOCTb IPUBCACHLI B Ta6J'II/II_Ie 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznensl nucuIinab Jexuuu | I13 (C3) JIP CPC
(gac) (gac) (gac) (gac)
Cemectp 5
Pa3nen 1. PaciipocTpaneHue 31eKTpOMarHUTHBIX BOJIH B 4 4 4 9
AQHM30TPOIIHBIX Cpeaax
Paznen 2. XapakTepuCTHKN aHU3OTPOIHBIX CPE/. 4 4 16
Pa3nen 3. DnexTpoonTruyeckas MOAYJISIIMS CBETA, 4 16
Paznen 4. DnexTpoonTUyecKkue yCTpoicTBa 5 5 5 16
HUroro B cemectpe: 17 17 17 57
HUroro: 17 17 17 57




[IpakTuueckass MOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
Oo0y4JaloImUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymiei
npodecCHOHATIBHOMN 1S TeNbHOCTBIO.

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHIM.
CopepxaHrie pa3JesioB U TeM JICKIIMOHHBIX 3aHIATUN MPUBEICHO B Ta0muIie 4.

Tabnuna 4 — ConeprkaHue paseioB U TEeM JIEKIIMOHHOTO ITUKJI

Howmep

pasena HaszBanue u copeprxaHue TeM JEKIMOHHBIX 3aHATHH

1
Tema 1.1. Beenenmne Ilpeamer kpucramioonTuka ¥ ero 3amgadu. CUMMETpHUs] KPHCTaJLIOB.
TpaHCISIMOHHAS U TOYEUHAs! CHMMETPHSA

Tema 1.2. DnexTpoMarHUTHbIE BOJIHBI B aHM3OTPOIHBIX Ccpeaax. TeH30p AUIEKTPUYECKOU
MIPOHUIIAEMOCTH aHU30TPOITHOH CpPENBI.

Tema 1.3. PacnipocTpaHeHue MIOCKUX BOJHBI B aHU30TPOIIHOM cpene Tema

1.4. PacnipocTpaHeHue MIOCKUX BOJIHBI B aHU30TPOITHOM cpejie.

I'maBHbIE HanpaBiieHUs B KpucTasuie. I1nockue BoaHbI B aHU30TPONHOM cpene. JIyueBoil u
BOJIHOBOW BeKTOpHI. [IoBepXHOCTH HOpMasel u JryueBas (BOJIHOBasI) TOBEPXHOCTb.
Knaccudukanns aHU30TPOIHBIX CPex

2 Tema 2.1. Dnnuncounn noxasateneil MpeIoMIICHUS.

Tewma 2.2. Kimaccudukaius aHU30TPOIHBIX CPEI.

Tema 2.3. PacmpocTpaHeHue cBeTa B OTHOOCHBIX KpUcTalax. Tema
2.4. JIBoifHO€E My4yenperoMIIEHNE Ha FPaHuUIle pa3zena.

3 Tewma 3.1. Bpamienne miockocTy HOISPU3aIiH.
Tewma 3.2. Dnekrpoontrueckuii 3hPexr.
Tewma 3.3. IIpomonbHast U MoniepevHast AIEKTPOOTITHYECKAS MOITYJIISIIHSL.

4 Tema 4.1. Unrepdepomerp Maxa-1lanaepa Ha HuoOGaTe IUTHS.

Tema 4.2 DNEeKTPOONTHYSCKUN MOAYISATOP JOOPOTHOCTH W CHHXPOHHM3ATOP MOJ Pe30HATOpa
nazepa

Tema 4.3. Dnexrpoontuyeckue 3Q(HEKThl B HEMATHUECKUX JKUIKUX KPUCTAIUIAX. Y CTPOICTBA
Ha KUJKUX KPUCTAJIax

Ipumeuanue: npu Hamuuuu AEKYUOHHBIX 3AHAMUL, NPOBOOUMBIX 8 UHMEPAKMUBHOLL
Gopme (ynpasnsemasn ouckyccusi unu beceoa, 0eMOHCMPAYUs Clatdo8 uiu y4eOHvix Quibmos,
MO32080U WMypM U Opyaoe), HeoOX00UMO 30eCb Npusecmu ux nepeueHb ¢ YKA3aHUuem
KOHKpemHou popmvi npogederus.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATUI U UX TPYJIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHsI U UX TPYJIOEMKOCTb

Ne TeMBbI NPaKTUYECKUX 3aHATUN ®opmbl Tpynoem Ne
n/m NPaKTHYECKUX | KOCTb, | pasjena
3aHATHH (dac) JIUCLIUILI
VHBI




Cemectp 5

1 | Tema 1.1. CummeTpusi KPUCTAIIOB. 1 1
2 | Tema 1.2. Tenzop JTUDJICKTPUIECKOM 1 1
MIPOHHIIAEMOCTH AaHU30TPOITHOM CPEIBI.
3 | Tema 1.3. PacnpocTpaneHue IOCKUX BOJIHBI B 1 1
AHU30TPOIIHOU Cpenie
Tema 1.4. JlyueBoli 1 BOJTHOBOW BEKTOPBI. 1 1
[ToBepxHOCTH HOpMaJICH! U JTyueBas (BOJIHOBAsT)
MIOBEPXHOCTb.
4 | Tema 2.1. Dnurncouns mokaszaresen mpeoMIIeHUs. 1 2
5 | Tema 2.2. . Knaccudukanus aHM30TPOIHBIX CPE. 1 2
6 | Tema 2.3. PacipocTpaHeHue cBETa B OJHOOCHBIX 1 2
KpHUCTaJIax.
7 | Tema 2.4. JIBoiiHoe JiyyenpesioMICHUE Ha TPAHULIE 1 2
paszzmena
8 | Tema 3.1 Bpamenue miocKOCTH MOJISIPU3AIUH. 1 3
9 | Tema 3.2 DnekTpoonTuiaeckuii 3P QexT. 1 3
10 | Tema 3.3. IIpogonbHas u monepevHast 1 3
AJIEKTPOONITUYECKAST MOTYJISITHSL.
11 | Tema 4.1. UaTtepdepomerp Maxa-Ilannepa Ha 2 4
HUoOaTe JIUTHUS.
12 | Tema 4.2. DneKTpOONTHYECCKUN MOITYIATOP 2 4
JOOPOTHOCTH ¥ CHHXPOHHU3ATOP MOJI Pe30HATOPA
nazepa
13 | Tema 4.3. DnexTpoonTHueckue 3¢ (HeKTrl B 2 4
HEMaTUYECKHX JKUAKUX KpHCTajiax. Y cTpoiicTBa Ha
KUJIKUX KPUCTAIIAX
Bcero: 17

Ilpumeuanue: npaxmuueckue (ceMuHapckue) 3aHAMUSA ~ MO2YM  NPOXOOUMb 8
UHMEPAKMUBHOU  (hopMme. peulenue CUMYAYUOHHBIX 3A0ay, 3AHAMUL NO  MOOEIUPOBAHUIO
PeanvHbIX  YCI08Ull, 0eNlogble USPbl, USPOBoe HPOEKMUpPO8aHue, UMUMAYUOHHbIE 3AHAMUS,
6ble30HblEe 3AHAMUSL 8 OpPeaHU3AYUU (NPeonpusmus), 0eno8as Y4eOHdas uepa, poiesdas uepd,
ACUXON02UYECKUTl MPEHUH, KelC, MO32080U WMYPM, 2PYNNO8ble OUCKYCCUU U M.O.

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATHIA U X TPYIOEMKOCTh MTPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

Ne n/m HammenoBanue n1abopaTopHBIX 3aHATHI Tpynoemko | Ne pazgena
CTh (4ac) | JUCIHMILINH
bI

Cemectp 5




1 [Tonsipru3anOHHbBIE XapaKTEPUCTHKH CBETA 4 1

2 WHTepdepeHus HeKOTepeHTHOTO CBeTa 4 2

3 WHaTepdhepeHmus KorepeHTHOTO CBeTa 4 3

4 Jucnepcusi B ONTHIECKOM BOJIOKHE 5 4
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThI
Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroIXCs
Buapl camocTosiTenbHON pabOTHI M €€ TPYA0EMKOCTh MPUBEICHBI B TAOIHIIE /.

Tabnuna 7 — Bunubl camocToaTeabHON paboThl M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 35,
Bun camocrositensHO# paboThI
yac yac
1 2 3
W3yuenue TeopeTHyeCcKOro Marepuaia
40 40
quciuminiel (TO)
Kypcosoe npoekruposanue (KII, KP) - -
PacuetHo-rpaduueckue 3aganus (PI'3) - -
Brmonnaenue pedeparta (P) 8 8
[ToaroToBka K TeKyuemMy KOHTPOJIIO 1 1
ycneBaemoctu (TKVY)
Jomarmraee 3aganue (J13) 7 7
KonTponbubie pabotel 3a0uHUKOB (KP3) - -
IToaroroska k mpOMeKyTOYHON 1 1
arrecrauuu (ITA)
Bcero: o7 o7

5. IlepeueHb y4eOHO-METOIUYECKOTO 0OCCTICUCHUS
JUTS CAMOCTOSITENIEHOW PabOThI 00yUaIOMIMXCSI IO TUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl IS CaMOCTOSITENIbHON padoThl 00yYaromMXcsi yKa3aHbl B
. 7-11.

6. IlepeueHb MEeYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeyeHp MeYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUI MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

[Mudp bubnnorpaduueckas ceeinka / URL aapec KomngectBo
HK3EMILISIPOB
B OnOImoTeke




Canex, M.Teilix Ontuka u portonuka. [IpuHIMIIEI U TPUMEHEHHUS.
Ilep. c. Anrn.: Yue6Hoe nocobue. B 2 1. T. 2 / b. Canex, M. Teiix —
Honronpyansiii: U3gatensckuit Jlom «MuTemnext», 2012. — 784 c.:
8. BkJI. ISBN 978-5-91559-135-5

@0 (2),
I'C(14), TCY3
D).

2. Spus A., IOx I1. OnTuyeckue BoOJHBI B KpucTaLiaax — M.: Mup,
1987 - 616 c.

@O0 (2),
I'C(14), TCU3
(1).

Ilepeuens JOTIOJTHUTEBHOU JIUTEPATYPBI

npuBe/eH B Tabnuue 8.

Tabmuna 8 — [lepeyeHb AOMOTHUTEIBHON JTUTEPATYPBI

HIndp

bubmmorpadudeckas cerika/ URL agpec

KomnuectBo
JK3EMILISIPOB B
ouodImoTexe

1. Mockanen O.[. DneKTpoOMarHUuTHbIE CUTHAJIBI B KBAHTOBOM
3JIEKTPOHMKE: KBAHTOBOE OIMCAHUE U KIIaCCHUECKOe MpHOImxKeHue //
U3Bectus Beicmnx yueOHbIX 3aBeneHnit. @usmuka. 2001. T. 44. Nel0. C.
512.

2. CrenanoB b.1. Beenenue B coBpemMeHHy10 onTuky. MuHck: Hayka u
TexHHKa. 1989.

3 [lepuna S1. KorepentHocts cBeta/ [lep. ¢ anrn. M.: Mup. 1974.

4. Bunorpagosa M.b., Pynenko O.B., CyxopykoB A.Il. Teopust BomH. 137.
2-e. M.: Hayka. 1990.

7. IlepeyeHb AJIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB

I/IH(I)OpMaI_II/IOHHO'TGHCKOMMYHHK&HHOHHOﬁ CCTHU ((I/IHTepHeT»

IIepeuyenn AJIEKTPOHHBIX
TEJIEKOMMYHUKAIL[HOHHON  CeTH
npuBesieH B Tabnmue 9.

00pa3oBaTEeNbHBIX
«uTepue,

pecypcoB nH(OPMAIIMOHHO-

H606XOI[I/IMBIX 1 OCBOCHHUA JUCHUITIIIMHBI

Tabmuma 9 — IlepedyeHb DSIEKTPOHHBIX O00pa30BaTEIBHBIX PECYpPcoB HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT
Ne URL anpec HaumenoBanue
/I
1 http://quap.ru/quap/standart/pravilal.rtf [MpaBuia odopmiteHUs TEKCTOBBIX
moxymenToB o 'OCT 7.32-2001
2 — http://regstands.quap.ru/db/docs/7.32-2001.pdf rOCT 7.32-2001. Ortuer o HAy4YHO-
MccnenoBaTenbekoii  pabore.  CTpykTypa U
mpaBuiIa 0HOPMIICHHSI
3 http://guap.ru/guap/standart/prim.doc [TpumepsI OubIHorpadMIECcKOro
omucanus (mo 'OCT 7.1-2003)
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4 ftp://ftp.radio.ru/pub/ugo / 'YcimoBHBIE rpapuueckie 0003HAUCHHS
DIIEMEHTOB DJIEKTPUUECKUX CXEM

8. Ilepeuens MH(POPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, HCHOIB3YEMOTO MpPU OCYIIECTBICHUU
00pa30BaTENILHOTO MpoIiecca M0 UCLUIIINHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Tadbmuie 10.

Tabnuna 10— [lepeueHs mporpaMMHOT0 00eCTIeueHUs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIEHHH 00pa30BaTEILHOTO MPOIiecca M0 AUCIUIIIHHE

[lepeyenp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens HHPOPMAITMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTENFHOTO MpoIiecca 1Mo AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

o Howmep aynuropun
Ne HauMmenoBanne cocTaBHOM 4acTU p (Hyi P
/1 MaTepPHATbHO-TEXHHYECKOM 0a3bl P
HEOOXOIMMOCTH)
2 MynbTUMeIHIHAS JICKITMOHHAS Ay TUTOPHS 51-06-05 BM
3 | Cnenmanu3upoBaHHas 1a00PATOPHS Ja3ePHBIX U 51-06-03 BM
BOJIOKOHHOONTHYECKHUX YCTPONCTB

10. OmeHouHBIE CpeACTBA TS POBEICHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEACTBAJNS TPOBEACHHUS MPOMEKYTOYHON AaTTecTaluu
00yJaroIuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUS IPOMEKYTOUHOMN aTTeCTaIluU

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTalluH Hepequb OIICHOYHBIX CPCACTB

3auer Crnrcok BONpocos;
TecTsr;
3agaun.

10.2. B kadecTBe KpUTEPUEB OIECHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIIMH OOyYaromiMuUCs TpUMEHseTcsl 5-0aiuTbHasl MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
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KOMIIETEHIIN, KOoTopasi MpuBeaeHa B Tabnuie 14. B TeueHne cemectpa MOXKET UCIOIB30BATHCS
100-6ammpHast  mKama  MOAYJBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIINUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'VAIL

Tabnuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETEHIIUH

Or1eHKa KOMITETCHITUN X N
5 U LILHas LKA apaKkTepUCTHKA C(HOPMHUPOBAHHBIX KOMITCTCHITUIA
— oOyyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepuan;
— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEILHO U TPAMOTHO €r0 M3JIaracr;,
COTIHOY — ONmMpasiCh Ha 3HAHWS OCHOBHON W JIOTIOJHHTEILHOM JIUTEPATypHI,
«GaTeHO TECHO TIPUBSI3LIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUICCKOM
JESITENbHOCTHIO HATPaBICHUS;
— yMeJi0 000CHOBBIBAET U apIYMEHTHUPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJKI M 0OOOIICHHS;
— cBOOOJIHO BJIQJICET CHCTEMOM CIICIIMAIN3UPOBAHHBIX HOHSITHIA.
— oOyuyaromuiicss TBEpI0 YCBOWJ MPOrpaMMHBINA MaTepual, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpPasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,
<XOpOIION — HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOW JESITeNbHOCTHIO
«3aUTEHOM
HaIPaBJICHUS;
— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— BIJIaJICET CUCTEMOM CIICIUATN3UPOBAHHBIX OHSITHM.
— 00yJaromuicss YCBOWI TOJbKO OCHOBHOW IPOrPaMMHBIA MaTepHal,
[0 CYIIECTBY H3JIaraeT €ro, ONHMpasch HAa 3HAHUS TOJILKO OCHOBHOMU
JTUTEPATYPHI,
— JIOMYCKaeT HeCYNIECTBEHHBIC OIMOKU M HETOYHOCTH,
«yJIOBJICTBOPUTENHHOY .
GATTOHON — UCTIBITBIBACT 3aTPYJHCHUS B IMPAKTHYCCKOM NPHMEHEHUW 3HAHHUI
HaIPaBIICHUS;
— cJ1a00 apTyMEHTHPYET HAyUHBIC MTOJIOKCHHUS,
— 3aTpyaHSIETCS B (OPMYITUPOBAHUHU BHIBOJIOB M 0000IIICHUI;
— YaCTHUYHO BJIAJCET CUCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.
— o0yJaromuicss HE YCBOWJI 3HAYUTEIILHOH 4YacTH MPOrPaMMHOTO
MaTepuana;
— IOMyCKaeT  CYHIECTBEHHbIE  OMMOKA W  HETOYHOCTU  MPHU
«HEYTOBJICTBOPUTEITHHO i
e SATICHON paccMOTPEHHH MTPOOJIEM B KOHKPETHOM HAIPABIICHUY; }
— UCTIBITBIBACT TPYJHOCTH B PAKTHYSCKOM MPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He GOPMYJIHPYET BBIBOJIOB H 0000IICHUI.

10.3. TumoBkie KOHTPOJILHBIC 33JJaHUS WIIM UHBIC MaTEPHAJIBL.
Bormpocs (3amaun) 11 sK3aMeHa rpeacTaBieHsl B Tabmuie 15.

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

Ko
Ne n/mt Ilepedyenpb BonpocoB (3a7au) Uit SK3aMeHa A
WHIMKATOpa
Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO
Bomnpocsr (3amaun) mis 3adera / qmudd. 3adera npeacTaBieHsl B Taduie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adera / qudd. 3auera
Kon
Ne /i [Tepedens BompocoB (3amaq) st 3aueta / qudd. 3auera
P P (ap21) 1 D WHIUKATOpa
1. CummeTpusi KpUCTaIIOB.
. .| TIK-1.3.1
2. TeH30p HIWDICKTPUYECKOW NPOHUIIAEMOCTH aHHU30TPOITHON




CpesibL.
3p PaCHpOCTpaHeHI/IC IIJIOCKHX BOJIHBI B aHH3OTpOHHOﬁ cpeac
4, JIy4yeBoii 1 BOTHOBOW BEKTOPHI. IK-1.V.1
S. [ToBepxHOCTH HOpMaJIEl U JTyueBast (BOJIHOBAs)
MOBEPXHOCTb.
6. DIUTATICOUN]T TTOKA3aTeNeH MPEeTIOMIICHUS
7. Krnaccudukanus aHu30TpOnHbIX Cpe.
8. Pacnpoctpanenue cBera B OJHOOCHBIX KPUCTAJUIAX.
0. JIBoiiHOE JIyuenpesoMIIeHHEe Ha TPaHuIIe pa3jelia
10. Bpamienue miockocTy noJisipu3aryi. [IK-1.B.1
11. DnekTpoonTHiecKuit 3G HeKT.
12.  TIponosibHas W MONEpPEYHAst DICKTPOONITUIECKAS
MOTYJISILIHSL.
13.  Hnrepdepomerp Maxa-Ilanaepa Ha HuoOGarTe JIUTHSL.
14,  DnekTpoonTHYECKHI MOAYIATOP T0OPOTHOCTH Jla3epa
15. CHUHXpOHHU3ATOP MO/ pe30HATOpA Jiazepa
16. DnekrpoonTtrdeckue 3HEeKThl B HEMAaTHIECKUX
KUJKUX KpUCTAIIIaX.
17.  VYcrpoiicTBa Ha )KHJIKHX KpHCTAJLIaX

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KypCOBOM paboThI

npecTaBiIeHbI B Ta0nwuie 17.

Tabnuua 17 — IlepeueHb TeM Jjisi KYPCOBOTO MPOSKTUPOBAHMS/BBIIIOIHEHHUSI KyPCOBOM paboThI

Ne n/m .
KYPCOBOH paboThI

[TpuMepHBIii IepedeHb TeM Ui KypCOBOTO MPOEKTUPOBAHUS/BBITOTHEHHS

Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

BOHpOCBI AJIL - IIPOBCACHUSA HpOMC)KyTO‘-IHOﬁ arrecCTalluu B BUAC TCCTUPOBAHUA

npeJICTaBJICHBI B Ta0wmIe 18.

Tabnumna 18 — [IpumepHBIi mepedeHb BOIIPOCOB ISl TECTOB

Ne n/mt [TpuMepHBIii IepeueHb BOIPOCOB I TECTOB

Kon
WHJIUKaTOpa

Uto Takoe aHWU30TpOnus ?

IloHsiTHiE aHU3OTPOIHOM CpEBbl.

UeMm oTnmuaeTcsl KOJUIMHEApHast OT HEKOJUIMHEAPHOH An(pakiin? .
UYro Takoe anekTpoonTuaeckuii ahext?

Kak co3aaTe HCKYCCTBEHHYIO aHU30TPOIHUIO?

Uro Takoe JMHEHHBIA U KBAIPATHUHBIH IIEKTPOONTHYECKUHN S DEKTHI?
Kak HaOmoaath 3¢ GeKThl HCKYCCTBEHHOW aHU30TPOIHHU?

Kak HaOmonaTh HHIYyIMPOBAHHOE JBYITydYeTpeIoMIICHHE?

Kak onpenenuTs NOISIPU3AINIO ONTHYECKOTO H3ITyIEHUSL.

Uro takoe pom6 Openerns?

Uro Takoe MoJyBOJTHOBAs U YETBEPTHBOJIHOBAS MIACTHHKU?

Kak HabmogaTe KOHOCKOIIHIO B KPHUCTAILIAX?

YeM 0TIMYAIOTCA OJHOOCHBIE OT ABYOCHBIX KPUCTAIOB?

Kak npaBuiibHO onpeenuTh KpucTamiorpahuieckoe HarpasiieHue B Oyiie Kpucramuia?




[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYarOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeIcTaBIeHbI B Ta0wmie 19.

Ta6ymia 19 — [lepeyeHb KOHTPOIBHBIX PadOT

Ne /i [TepeueHb KOHTPOJIBHBIX PabOT

He npenrycmoTpeHo

10.4. Metoauueckue  MaTepualbl,  ONpEACIAIOIIME  MPOLEAYpPhl  OLIEHUBAHMA
MHAMKATOPOB, XapaKTepU3YIOIIMX JdTanbl (HOPMUPOBAHMS KOMIETEHLMH, coaepxkarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernameHTHpyrOmMX MOPAJOK MU IPOLEAYpPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalui 00y4arouuxcs
I'VAIL

11. Meroauveckue yka3aHus 1 00y4JarOImMXCs M0 OCBOCHUIO TUCIIUTUTMHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasieHuto 0aHHo20 pasoeia)

11.1. Meroauueckue ykazaHus Juisi OOYy4YalOIIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riryOoKoe M sCHOE H3JIoKeHHe ydeOHoro matepuana. Ha3HaueHue COBpEMEHHOHM JIEKIIMU B
paMKax JIUMCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIUIO MO TEME, & B OCBOCHHUU
(byHIaMEeHTaJIbHBIX NpPOOJeM TUCHMIUIMHBI, METOJOB HAy4HOrOo IIO3HaHMSA, HOBEWIIMX
JOCTHKEHUM HayuyHOU MbIciu. B ydyeOHOM mporecce JeKIusl BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHGOPMALMOHHYIO GYHKUIMHU. JIEKIUs pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEIbHOE MNPEJCTaBICHHE O AUCLUUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3AaHHBIX 3HAaHWUW, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LEIEBOM YCTAHOBKON K Ka)KJJOM KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOH paboThl COBMECTHO € IPEMNoaBaTesieM;

— pa3BuUTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIOOBH K  TpEAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHHE HEOOXOJMMOro HHTepeca, He0OOXOAUMOTO Ul CaMOCTOSATEIbHOU paboThI;

— TIOJy4Y€HUE 3HAaHWH O COBPEMEHHOM YDOBHE DAa3BUTUS HAyKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TObl;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
MIOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMyIHpOBKax);

— TOJy4YeHHUE TOYHOIO NOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekuMoHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpALMEN  CIIalI0B U
UCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja IpU IPOBEIECHUU KOPOTKUX AUCKYycCHH 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIMITIIHHE.

g CTpYKTypa IpeJOCTABICHUs JICKIMOHHOrO Marepuana: IIPE3eHTalNs JIEKIIMOHHOIO MaTepuaia B
MYJIbTUMEIUNHON ay IUTOPHUH;

d yKazaHue HanboJiee BaKHBIX BOIPOCOB B IaHHOM Kypce;
g KpaTKasi JUCKYCCHS 110 JIGKLMOHHOMY MaTepuay;

O nHpopManMs O JOMOJHUTEIBHBIX MaTepuajaX, HEOOXOIUMBIX JJIg TOHUMAHHS
JIEKIIMOHHOTO Kypca.




Ecnu memoouueckue ykazanusi no 0c60enuio JNeKYUOHHO20 MAmMepuand umermcs 8
U30aHHOM 8ude, 8 8ude I1eKmpoHHbIX pecypcos bubauomexu I'VAII, cucmemvr LMS, xageopwt u
m.o., HeoOxX00uMo damsv Ha HUX ccolaKy unu npugecmu URL adpec.

11.2. Meroanueckue yKazaHHUS Ui OOyYaIOMUXCS MO TPOXOXKICHUIO MPAKTHUECKUX
3aHATHH (eciu npedycCMoOmpeHo Y4eOHbIM NAAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOTrO
mpolecca, 3aKII0Yaronasics B BHIIOJTHEHUN 00yYalOIIUMUCS 10 pPyKOBOJICTBOM IpernoaBaTeis
KOMILIEKCAa Y4eOHBIX 3aJaHUl C LEeJNbI0 YCBOGHHUS HAYyYHO-TEOPETUYECKUX OCHOB Y4YeOHOM
JTUCIUILIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH 1€ATEIHbHOCTH.

Lenbio NpakTUYECKOTO 3aHATHUS I 00YYaroIIerocs BIsSETCs MPUBUTHE 00yUYaIOIIMMCS
YMEHHH U HaBBIKOB MPAKTUYECKOU NEATEIBHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKpeIuvieHue, yriayOleHue, pacIIupeHHe M JeTalu3alis 3HAHWWA TpH PEIIeHUH
KOHKPETHBIX 3a/1a4;

— Dpa3BUTHE TIO3HABATENbHBIX CIIOCOOHOCTEH, CaMOCTOSITEJIbBHOCTH  MBILIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOW Yy4eOHOU
JUCITUTLINHBL,

— BBIPA0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOMYYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJJaHNI;

— o0ecrnedyeHre paluOHAILHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (Gopm
o0y4eHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHATUN
Obs3amenvHo 015 3anoIHeHUs. npenodasamenem
Meronudeckue ykazaHUs A5l 00ydaromuXcsl M0 MPOBEACHHUIO MPAKTUYECKUX 3aHSATHI

MPEACTABICHBI B METOJUYECKOM ITOCOOMH Ha caiTe kad.23

Ecnu memoouyeckue ykazaumus no npoxodcOeHUuro NpaKmudeckux 3aHamuil UMeromcs 6
U30aHHOM 8ude, 8 sude INeKmporHbIX pecypcos budnuomexu I'VAII, cucmemovr LMS, xagheopor u
m.o., He0OX00UMO Oamb Ha HuUX ccovliky uau npusecmu URL adpec.

11.3. Meroauveckue yka3aHUs I OOyYarOlIUXCS IO BBITIOJHCHHUIO J1ab0paTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNIUHE)

B xome BbIMONHEHHS J1a0OpPATOPHBIX pabOT OOydYaIONIMHCS JIOMKEH YIIIyOUTh H
3aKpeNUTh 3HAHUS, MPAKTUYCCKUE HABBIKM, OBIAJETh COBPEMEHHOW METOJIUKONW M TEXHUKOU
IKCIEPUMEHTa B COOTBETCTBUU C KBAIM(UKAIMOHHOW XapaKTEPUCTUKOW O0O0YyYaroIerocs.
Brimonaenne n1abopaTOpPHBIX padOT COCTOUT W3 IKCIEPUMEHTAIBHO-IIPAKTHYECKON, pacueTHO-
AHATUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITHH.

BrimonHenue 1abopaTopHBIX pabOT OO0yYaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCIMIUIHHBI, OIpPENeIIeMOi ydYeOHBIM IUTAHOM, W OTHOCHUTCS K CpPEICTBaM,
00eCTIeYNBaIOIINM PEIICHUE CIeIYIOINX OCHOBHBIX 33/1a4 00y4arommerocs:

— TpuUOOpEeTEeHHEe HABBHIKOB WCCIICJIOBAHHUS IPOIECCOB, SBICHUH ¥ OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTUHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3AlUS TCOPETHUUCCKUX 3HAHUH, MOJYyYCHHBIX Ha
JCKITHSIX;

— TOJlydeHHe HOBOW MH(OPMAITUH 10 N3yYaeMOW JUCITUTLINHE,

— npuoOpeTeHHe  HaBBIKOB  CaMOCTOATEIBHONW  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHHEM U TPUOOPAMH.



3aganue u TpeboBaHUA K IIPOBEACHUIO J1a00paTOPHBIX padoT
U3zyuenue uncmpyxkyuu no sKCniyamayuu 1abopamopHo2o cmenoa

H3yuenue mexnuxu 6ezonacHocmu npu pabome ¢ 1a3epHuim

U31y4eHuem.

Crpykrypa u hopma oTuera o 1abopaTopHoit padboTte
Omeembl Ha 8onpocwl, npueedénnvle 6 maodauye 19

TpedoBaunsa Kk 0hOPMIIEHHIO OTYETA O JIA0OPATOPHOH padoTe
TumynvHoltl 1UCM

Kpamxkoe onucanue yenu rabopamoprotl pabomui.

Pesyromameut

Pacueme.

Boisoowi.

Meroauueckue ykazaHUs JUisl 0Oydaronuxcsl Mo IPOBEICHHUIO J1ab0paTOPHBIX padoT
MPEACTABICHBI B METOJUYECKOM ITOCOOMH Ha caiiTe kad.23

Ecnu memoouueckue yKazamus no npoxoxrcoeHuro 1adbopamopHwix pabom umeiomcs 6
U30AHHOM 8Ude, 8 8uoe I1eKmpoHHbIX pecypcos budruomexu I'VAIIL, cucmemvr LMS, kageopul u
m.o., HeoOX00UMOo damsv Ha HUX ccoliaky unu npueecmu URL adpec.

11.4. Metoanueckue yKa3zaHUs JUid 00y4YaromuXCcs MO MPOXOXKICHHIO CAMOCTOSTEIBHOM
paboTHI

B Xoze BBIIOTHEHUS CaMOCTOSATEIBHON padOThI, O0YUYAONIUICS BBIMIOIHSIET PadoOTy IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

s oOywaromuxcsi 1Mo 3a04HOil dopMe 00ydeHHs, CaMOCTOSTeNbHas paboTa MOXKET
BKJTIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBHIMOTHEHHUS CaMOCTOSTENBHON paboThl, Yy oOywaromierocs (opmupyercs
nenecoodpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUd NMPUOOpETaeMbIX 3HAHUM, oOecredynBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B TNeEpUOJ OOydYeHHUs, TOMOTaeT TOJIYYUTh HABBIKM TOBBIIICHHS
pohecCHOHaNBEHOTO YPOBHSL.

MeToauyeckUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSITENIbHYIO  paboTy
00y4arOIIUXCASBISIOTCS:

—  y4eOHO-METOJUYECKH MaTepHall Mo JUCIHUILINHE;

METOAMYECKHE YKa3aHUs MO BBHITIOJHEHUIO KOHTPOJIBHBIX padOT (I 00yJaroiXcs 1o

3204HOM (hopMme 0O0yUeHus).

Meronudeckue yka3zaHus Ui OOYYalOMIMXCS IO TPOBEACHHIO CaMOCTOSTENHHOU
paboTHI MIpeicTaBICHB B METOUYECKOM MTOCOOMH Ha caiiTe kad.23

Ecnu memoouueckue yKazanus no npoxodcOeHuio camocmosmenbHol pabomsl UMeromcs
8 U30aHHOM Bude, & 8ude INeKMpPoHHbIX pecypcos bubnuomexu I'VAII, cucmemovr LMS, xagheoput
u m.o., Heobxoo0umo oams Ha Hux ccolaky unu npusecmu URL adpec.

11.5. Meroaudeckue yKazaHus IS OOyYalOIIMXCA 110 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuil KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KauyecTBAa 3HAHUMI
00yyaroImuxcsl, OCYIIECTBISEMOIO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHUBAHUS XO/la OCBOCHUS
JUCIUIUIAHBI.



Metoanyeckue ykazaHHs Uig 00y4aromuXxcs Mo MO MPOXOKICHUIO TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH. B METOJAMYECKOM MOCOOMH Ha caite kad.23

Obs3amenvHo 0151 3aN0IHEHUs. Npenooasamesniem. YKazvlearomces mpebo8anus u Memoobl
npogedeHUss MmeKywe20 KOHMPOI YCNesaeMocmu, a makdice KAaK pe3yibmamsl meKyue2o
KOHMpONs — ycnegaemocmu — OyOym — yuumsléamvCsi NHpU  NPOBEOCHUU  NPOMENCYMOUHOU
ammecmayuu.

11.6. Meroanueckne yka3zaHUsl JIJs OOYYaIOMIMXCS O TMPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTaluu.

[IpomexxyTounass  arrectanusi  OOydyalOmIMXCSl  MpPEIyCMaTpUBAeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — ¢opMa OLEHKH 3HAHHWH, MOJYyYEHHBIX OOydYaloUIMMcs B TpoIlecce
M3YyYEeHUS BCEH NMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThl, CIOCOOHOCTH
IPUMEHATh MUX Ul pELIEHMs NPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBUJIO, MPOBOJUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCMM M 3aBEpIIAETCS AaTTECTAllMOHHOM OLIEHKOW «OTIIMYHOM,
«XOPOILIOY», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEILHOY.

— 3aueT — 3T0 (hopMa OLIEHKU 3HAHUM, MOTYyUYECHHBIX OOYyYaIOUIMMCS B XOJI€ MU3yUCHHS
y4eOHOM TUCUUIUIMHBI B LIEJIOM UM IPOMEXyTouHas (10 OKOHYaHUU CEMECTpa) OLCHKA 3HAHUN
00y4armuMcs 10 OTJEIbHBIM pa3fiellaM JUCUUIUIMHBI C aTTECTALlMOHHON OLIEHKOM «3auTEeHO»
WU «HE 3a4TEHO».

— nuddepeHunpoBaHHbIl 3aueT — 3T0 (¢GopMa OLUEHKU 3HAHUM, MOJYyUYEHHBIX
o0y4armuMcs IpU U3YYEHUH JUCLMILIMHBL, IPU BBIMOJIHEHUH KYPCOBBIX IIPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HUCCIIEJOBATENILCKUX PabOT U MPOXOXKACHUH MPAKTHK C aTTECTAL[MOHHON OLIEHKOM
«OTJINYHOY, «XOPOLIO», «yI0BIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHOM.

Cucrema OLEHOK IpH IPOBEIECHUU IPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBIIAETCS B
COOTBETCTBUM C TpeboBanusMu [lonokenuit «O TeKymeM KOHTpOJE YCHEBAaeMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOywarommxcs MmO nporpamMmsl BBICHIIETO
obpazoBanus» U «O MOAYIHHO-PEUTHHTOBOM CHCTEME OIICHKH KadyecTBa y4eOHOU paboThI

ctyneHtoB B 'Y Ally.

Metoanueckue ykazaHus s 00y4JaroMXCsl 10 MPOXO0XKIAESHHUIO 110 MPOXO0KICHUIO
MIPOMEXYTOUYHOM aTTecTalluy, MPeCTaBIeHbl B METOIMYECKOM ITOCOOMH Ha caiiTe kad.23



JIuct BHECEHUs! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIAHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHUI U JOTIOJTHEHUI

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




