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AnHoTanus

JuctunnuHa «OnTHKa Jia3epoB» BXOIUT B 00pa30BaTENbHYIO MPOrpaMMy BBICIIETO
0o0pa3oBaHUsl — TPOTPaMMy MAaruCTpaTypbl MO HAMPABICHUIO TOJATOTOBKH/ CHEIHAIbHOCTH
12.04.05 «JIa3epHas TeXHUKA U Jla3epHBIE TEXHOJIOTMU» HAMpPaBICHHOCTH «JIa3zepHble MpHOOpPHI
u cucteMbly. JluciuruinHa peanusyercs kadeapon «Ne21y.

JucuuninuHa HaleneHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIIETCHIIUHI:

[MK-2 «CriocobeH K TeOPEeTHYECKUM U IKCIIEPUMEHTAIFHBIM HCCIIEOBAHUSAM Ja3epHON
TEXHHKH, Ta3€PHBIX ONTHKO-3JIEKTPOHHBIX PUOOPOB U CUCTEM»

[IK-3 «Cnoco6eH K MpOeKTUPOBAHUIO U KOHCTPYHUPOBAHHIO CUCTEM, NMPHUOOPOB U Y3JIOB,
a TaKke K pa3paboTKe TEXHUYECKHX 3aJaHui M JOKYMEHTAllMd Ha WX IPOEKTUPOBAHUE U
W3TOTOBJIEHHUE, NMPEAHA3HAUYEHHBIX Ul JIA3€pPHOW TEXHUKU U TEXHOJIOTHH, JIa3€pHBIX ONTHUKO-
3JIEKTPOHHBIX MPUOOPOB U CUCTEM

ConepxaHue JUCHMIUIMHBI OXBAaTbIBa€T KPYI BONPOCOB, CBA3aHHBIX C ONHCAaHUEM
B3aMMOJICHCTBUSl CBETa C BEUIECTBOM M YYETOM KBAHTOBOH NpUPOIbl OOBEKTOB, a TaKke
OTIHMCAHMSI PACTIPOCTPAHEHHS CBETA B CHICIIU(PUUECKUX YCIOBHUSAX.

[IpenogaBanue AUCUMIUIMHBI TpELyCcMaTpUBaeT cienytomue (GOopMbl OpraHU3aLUuU
y4eOHOro mpoliecca: JEKIHH, J1adopaTopHble paboOThl, NPAKTUYECKUE 3aHATUS, CEMHMHApBI,
KOJUTOKBUYMBI, CAMOCTOSITENIbHASI paboTa CTyIeHTa, KOHCYJIbTAI[UH.

[IporpaMMoii IHUCHUIUIMHBI IPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0mas TpyJ0eMKOCTh OCBOCHHSI JUCIMILTUHBI COCTABIISACT 4 3a4eTHBIX eAWHHIBI, 144
yaca.

S3bIK 00y4YeHUs IO TUCITUTUINHE KPYCCKUH »



1. TlepedeHs IAHUPYEMBIX PE3YIHTATOB OOYUECHHS O JUCITUTIIINHE
1.1. Lenu npenogaBaHusi AUCHUTIIMHBI
enp AMCUMITIMHBI 3aKIIOYAETCS B PACUIMPEHUU W yTIyOJeHHHM 3HAHUI CBA3aHHBIX C
ONMCAaHHUEM B3aUMOJICUCTBUS CBETa C BEIIECTBOM U YUYETOM KBAHTOBOW MPUPOIBI OOBEKTOB, a
TaKk)Ke OIMHCAaHUS PACIpPOCTPAHEHHs CBeTa B CHEHU(DUUECKUX YCIOBHUSX, HCTOYHHMKAX
KOT€PEHTHOTO W3Ty4YeHUs — Ja3epax, ONTHUYECKUX METOAAaX M CPEACTBAaX, OCHOBAHHBIX Ha
MIPUMEHEHHUH J1a3€pOB.

1.2. JlucummiwHa BXOAWT B  COCTaB  4acTH, (opMupyeMOW  ydaCTHUKaMHU
00pa30BaTeNbHBIX OTHOIICHHA, 00pa30BaTEIILHOM MpOrpamMMBbl BEICIIIET0 00pa3oBaHus (Janee —

OI1 BO).

1.3. IlepeudeHb muaHUPyEMbIX pe3yIbTAaTOB OOYUYEHMSI MO JUCIUIINHE, COOTHECEHHBIX C
IIaHupyeMbIMu pe3yibTaTtamu ocBoenust Ol BO.

B pesynbrare m3ydeHHs AMCUUIUIMHBI OOYYarOIIMICS MOJDKEH O0JIafaTh CIIEAYIOUIMMHA
KOMIIETEHLIMSIMU WIIA UX 4YacTAMHU. KOMIIETEeHIIMY U MHAUKATOPBI UX TOCTHKEHUS NPUBEACHBI B

Tabymme 1.

Tabnuna 1 — [lepedyeHb KOMIETEHIMA U UHAUKATOPOB UX JOCTHKEHUS

Kareropust (rpymrma)

Kox n HaumeHoBaHme

Kon n HaumeHoBaHMe HHIUKATOPA JOCTHIKEHUS

KOMIETEHINH KOMIIETEHIIUH KOMIIETEHIIUH
ITK-2 CrnocobeH k
[1K-2.3.1 3HaTh 0COOEHHOCTH TE€HEPAITTU
TEOPETUYECKUM U
U3IYYEHHUs JIa3epaMM; XapaKTepUCTHKH U
HKCIEPUMEHTAIBHBIM ’
CBOWCTBA ONTHYECKOTO U3ITYYCHHUS; THITHI U
[IpodeccronanpHble | HCCIEIOBAaHUAM
. XapaKTEPUCTUKH Ja3€PHBIX U ONTUKO-
KOMIIETEeHIIUH Ja3epHON TEXHUKH,
3JIEKTPOHHBIX MPUOOPOB; IIEMEHTHYIO 0a3y
Ja3epHBIX ONTHUKO- .
Ja3epHOM, TEXHUKHU; METOJIbI ONITHYECKUX
AJIEKTPOHHBIX .
M3MEepeHui
npuOOPOB U CUCTEM
I1K-3 CnocobeH k
MPOEKTHUPOBAHUIO U
KOHCTPYUPOBAHHIO
cucTeM, NpruOopoB U
3JI0B, @ TAKXKE K
yag aéoTKe [1K-3.3.2 3HaTh TexHuueckue TpeOoBaHus,
pasp napaMeTpsl U IPUHIUIIBI TOCTPOCHUS JTa3epHBIX
TEXHUYECKHUX .
. nprOOPOB U CUCTEM; AIIEMEHTHYI0 0a3y Jia3epHOi
3aJaHuN U
[TpodeccronanbHble | JOKYMEHTALUU HA UX TEXHIRH
P Y [1K-3.VY.1 ymeTs onpeaensaTs pusnyeckue
KOMITETECHIINH POEKTHPOBAHUE U

M3TOTOBIICHHE,
MpeAHa3HAYEHHBIX
TS JTa3epHOU
TEXHUKU U
TEXHOJIOTHH,
JIA3€PHBIX ONTUKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM

TIPUHIUIIBI ICHCTBHS U YCTAaHABIIUBATh
TEXHUYECKHUE TPCOOBAHUS HA OTACIbHBIC OJIOKH U
3JIEMEHTHI pa3padaThIBACMbIX TPUOOPOB U
CUCTEM JIa3€PHOU TEXHUKHU

2. Mecro nucuumuinzsl B cTpykType OI1
JuctumnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIONUMUCS
PU U3YYCHHUH CIICAYIONINX AUCIIHUILINH:
— [IpuknagHas onrTuka,
— OCHOBBI OIITUKHU




3HaHUs, TOJYYCHHBIE TPU WM3YYCHWW MaTepuayia JaHHOW TUCIHIUIMHBI, MMEIOT Kak
CaMOCTOATENIFHOE 3HAYCHUE, TAK U MOTYT UCIIOIB30BAThCS PU M3YUYECHUH APYTHX JHUCIUILIIHH!
— OnTO—31€eKTPOHHBIE TPUOOPHI

3. O0BeM U TPyA0EMKOCTh TUCIUTLTAHBI
JlanHbIe 00 00IIEM OO0BEeMe AMCUMUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeaesieHUue 3TOH TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Ta6muia 2 — O0beM U TPYJI0EMKOCTh JTUCITUTUTUHBI

TpynoeMKoCTh 1o
Bun yuebHolt paboThl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmep OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 34 34
Ayoumopusie 3anamus, BCETo 4ac. 51 51
B TOM YHUCJIE:
nekuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
naboparopusie pabotsl (JIP), (vac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (dac) 57 57
Buo npomesicymounoit ammecmayuu: 3auer,
madd. 3ager, sk3ameH (3awer, Hudd. 3ay, JK3. OK3.
OK3.%*%*)

ok o
HpI/IMeanI/Ie: KaHINJIATCKHUH 3K3aMCH

4. CopepxaHue JUCIHUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUILIMHBI IO pa3fiesiaM U BUIaM 3aHSATH.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3znensl, TeMbl TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Paznensl, TeMBl AUCIUIUIMHEL Jlewwn | 113 (C3)| - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 1
Pasgen 1. 4 4 4 9
Paznen 2. 3 4 3 9
Paznen 3. 4 3 3 16
Paznen 4. 3 2 4 14
Paznen 5. 3 4 3 9
HWtoro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57




Hp AKTHU4YCCKasg IIOATrOTOBKA  3aKJII0OYacTCs B HCIMOCPCACTBCHHOM  BBINIOJIHCHUUA

o0y4armuMucs

ONpEeNeNIeHHbIX  TPYAOBBIX  (GYHKUMH,  CBA3aHHBIX C  Oy;yuien

po(heCCUOHATBHOMN eI TeTbHOCTBIO.

4.2. CopnepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHI MPUBEICHO B Tabiwuile 4.

Ta6muia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pa3nena

Hazpanue u COACPIKaHNC Pa3aCyIOB U TCM JICKIHMOHHBIX 3aHIATUI

1 OcHoBbl ¢u3ukH JazepoB. UHaynMpoBaHHbIE U CIIOHTAHHbBIE IIEPEXO/IbL.
11 Koapduuuentsr  OifHmrelina.  KorepeHTHOCTh  MHAYLUPOBAHHOTO
U3JTy4YEHUsl.
1.2 EcTtecTBeHHOE BpeMsl JKU3HHU, IIMPUHA CIIEKTPA CIOHTAHHOT'O U3JIy4YEHHS.
1.3 JlopennoBckas hopma JIMHHM.
1.4 BeposiTHOCTh MHAYLIIMPOBaHHBIX NEPEX010B. OQHOPOIHOE U HEOIHOPOAHOE
YIIMPEHHUS.
15 l'ayccoBa ¢opma nuMHUM TpU JOMIEPOBCKOM yuiupeHuu. [lormomenue u
YCHUJICHHE.
1.6 AxTuBHag cpena. CeyeHue noraomeHus.
1.7 D¢ ekt HachimeHus. IMOyabCHBIM pesKUM, SHEPTHsl HACHIIICHUS.
2 Teopust pe30HaTOPOB JIa3€POB.
2.1 OTkpbiThie pe3oHaTopbl. OTKPBITHIA PE30HATOP, €r0 JOOPOTHOCTb.
29 Perenepamuss pesonaropa mnpu ycwieHUH. [IpoXoIHOW pe30HATOPHBII
YCUWJIUTENb.
23 OTpakaTeJIbHBII YCUIUTEb.
2.4 YcnoBust caMoB030Y K IeHHs. Y CTIOBUSI Pe30HAHCA.
2.5 Yacrora reHepaunu. MakcumalibHasl BBIXOAHASI MOIIHOCTD.
2.6 Uucno Openens. Moasl. Bpemsi )n3HM MaCCUBHOTO pe30HATOpA.
27 Hudpakiuonssle  morepu.  VIHTerpaipHOe  yYpaBHEHHE  OTKPBITOTO
pe3oHaropa.
I'ayccoBel myuku. Kondoxanbhelii pe3onarop. Pacmnpenenenue moms.
2.8 Pazmep marna. PacxomumocTs uznydeHusa. Panguyc KpHBU3HBI BOJHOBOTO
¢bponTa.
29 [IpeoOpazoBanre TrayccoBBIX My4ykoB JHH30H. CorjacoBaHue Mo/
PE30HATOPOB.
710 @DoKycupoBaHUE IayCCOBBIX IMYUYKOB. IIpononbHbIi 1 IONIEPEUHBI pa3Mepsl
(dhoxaTbHON 00TaCTH.
2.11 Y CcTONYMBOCTH PE30HATOPOB. Y CTONYMBOCTbD JIMH30BBIX CBETOBOJIOB.
212 CBeToBO C OAMHAKOBBIMU JMH3aMU. CBETOBOJ € UEpEeAyIOLIUMUCS
] JIMH3aMH JBYX pa3lIU4YHbIX (POKYCHBIX PACCTOSIHHUH.
213 VYcnoBue yCTOMYMBOCTH. OKBHBAJICHTHOCTH JIMH30BOTO CBETOBOJA U
OTKPBITOTO pe30HaTOpa. THIBl YCTOMYMBBIX PE30OHATOPOB.
2.14 CenekIust monepeyHbIX MO TuadparMon.
215 HeycroiiunBsle pe3onatopsl. KoadduuueHTt yBenuueHus, MOTepd Ha
U3IIyYCHHUE.
2.16 CHMMETpHUUHBIA PE30HATOP.
2.17 Teneckonuueckuii pe3oHaTop. DKBUBAIEHTHOE YHUCI0 PpeHens.
218 Cenexuust npoAoiabHBIX MOJ. YacToTHAasi U NMPOCTPAHCTBEHHAs CEJIEKIIMS
TOHKHUMHU IOIJIOTUTEISIMHU.
2.19 Jlucnepcuonnsie pe3oHaTopbl. Pacnipenenennas oopaTHas CBsI3b.
2.20 Cunxponuszanus Moa. I'eHepanysi M31y4eHHs] B HECKOJIBKHUX MHPOAOIBHBIX




MOJax.

2.21 3aTsruBaHue MOJ.
2.22 CuHXpOHM3aLMS MOJ.
2.23 AKTHUBHAsI ¥ TACCUBHAsI CHHXPOHU3AIHSI.
2.24 Monynsauus nodpotHoctu. [Iposan JIamba.
3 Tunel 1a3epoB U UX CBOWCTBA.
3.1 ["a30BbI€ J1a3epBl.
I'enii—HeOHOBBIH nazep. OcCHOBHEIE METOEI BO30OYXKICHHUS.
39 DNeKTpUYecKuil  paspsal, Ta30JMHAMHUKA, XHMHUYECKOe BO30YXAeHHE,
doronucconmanys, ontuiyeckas Hakadka. Cxema ypoBHeil. [lapamerpsr
reJIMi—HEeOHOBOrO Jla3epa.
3.3 HoHHbIe N1a3ephl.
34 Jlazepsl Ha mapax MeTaJlIoB.
3.5 AproHoBbIH Jazep.
3.6 ['enuii—kaamueBbli azep. Cxembl ypOBHEH.
3.7 [TapameTpsl 1a3€pOB.
3.8 CO2—nazepsl.
3.9 MouiekyIsipHbI€ Ja3€epBbl.
310 TpeOGoBanus Kk paboueMy BEIIECTBY MOIIHBIX Ia30BBIX JIA3€POB C BHICOKUM
KIII.
311 KonebGarenbHble  CHEKTPhl  MOJEKYJI Hopmanbuble — konebaHus
MHOT'0aTOMHBIX MOJIEKYJL.
3.12 MexaHu3M UHBEPCHUH.
3.13 Jlazepsl ¢ Mpo10JIbHON HAKAYKOH.
3.14 OTtnasiHHBIE JIa3€pBI.
3.15 Crnektpanbnble cBorictBa CO2—a3epos.
3.16 Ilepectpoiika yacTOThl U3i1yueHUs. VIMIyJIbCHBIN pa3psi.
3.17 ["a3oMHamMuyeckue ga3epel.
CO-na3epsl, ra3oBble JIa3epbl Ha 3JEKTPOHHBIX MEPEXOAAX B MOJIEKyJax.
3.18 Ocobennoctu crnekrpa reHepanun CO-jazepa. DIEKTPOHHBIE MTEPEXO/IbI B
MOJIEKYJIax.
3.19 [Tpunnun ®@panka—Kongona. A30THbBIN Ja3ep.
3.20 Bonopoansrii nazep.
3.21 OKCHMEpHBIE J1a3epBbl.
3.22 TBepnoTenbHbIe Ja3epbl. BHyTpUKpUCTAINIMYECKOE TTOJIE.
3.23 PyOuHOBBIi1 1a3ep. YPOBHU YHEPTUU HOHA HEOIUMA.
3.24 HeonumoBslit nazep. JlazepHoe cTekio.
3.25 OnTHueckasi OAHOPOJHOCTB, JIyueBasi CTOMKOCTb.
4 TenaeHInN pa3BUTHS JIa3epPHON TEXHHUKH.
41 MeTtoibl HETMHENHON ONTHKH, T€HEpPAlUs TAPMOHHUK, PAa3HOCTHBIX YacTOT,
) BKP-na3epsl.
49 Jlazepnbie cuctembl misi MK—, Bunumoro, nanekoro ¥Y®, peHTI€HOBCKOTO
JMana3oHoB cuekTpa. ['aMma—nasepsl.
5 Onrtuyeckue 3J€MEHThI i Jia3epHol TexHUku B Y D—, Buaumoit u MK—
00J1aCTSIX CIEKTPA.
[IpoceeTtistomue, OTpa)karollue, OTpe3aronue MHOTOCJIOMHBIE
51 UHTEPPEPEHIIMOHHBIC TMOKPBITUA IS ONTHYECKHX 3JIEMEHTOB Ja3epHBIX

CUCTEM B Pa3IMYHBIX 00JACTIX crekTpa. Meroabl pa3paboTKuU M TEXHHUKA
W3TOTOBJICHHUSI.




4.3. Ilpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKUX 3aHATHH M UX TPYJOEMKOCTh IPUBEICHBI B TaOIHILIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tems! npaktuueckux | POpMBbI MPAKTUUECKUX | TPyd0EMKOCTh, |TPAKTHUECKOH |pasnuerna
/11 3aHATHH 3aHATUNA (dac) MOATOTOBKH, | JUCIIAI
(uac) JIMHBI
Cemectp 1
1 Tumnbl ma3epoB U UX Pentenue 3anmau 2 2 1
CBOICTBa
) OTKpbITHIE [IpoBenenue pacueToB 2 2 2
pE30HATOPBI
3 | 'a30BbI€ Na3€pHI [IpoBenenune pacueToB 2 2 3
4 | VMouHble na3epsl [IpoBeneHue pacyeToB 2 2 3
5 | CO2—na3epsl [IpoBeneHue pacyeToB 2 2 3
6 MonekynsapHbie [IpoBenenue pacueToB 2 2 3
Ja3epsl
7 | Oxcumepnble nazepsl | [IpoBenenue pacueTon 2 2 3
3 TBeprorenpHble IIpoBenenue pacueToB 3 3 3
Ja3epbl
Bcero 17
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh
N3 nux No
Ne HaumenoBanue 1abopatopHbIX paboT TpyR0eMKOCTS, | MPaKTHHECKOH | pasiena
/11 (dac) MOJATOTOBKH, | JUCIHII
(dac) JIUHBI
Cemectp 1
1 N3nydeHrne OCHOBHBIX CBOMCTB J1a3epHOTO ’ ’ 1
U3JTy4YEHUs
2 MakeT 101iIepoBCKOro U3MEpPUTENS 1 1 1
3 N3ydeHue razoBbIX Ja3epoB 2 2 3
4 M3ydeHne TBEpAOTENIbHBIX JIA3EPOB 2 2 3
5 N3ydenue nonynpoBOIHUKOBBIX JIA3€POB 4 4 3
5 JlazepHblil HHTEp(hEPEHIMOHHBIN yIIOMeEp 3 3 5
6 DOTOINEKTPUUECKUIN MTOJISIPUMETP 2 2 5
7 Kommnmupyronias ontudeckas CucTeMa 1 1 )
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThHI
VY4eOHBIM IIaHOM HE TIPEyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00y4aroUXcs
Buapl caMmocTosITenbHON pabOThI M €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIC 7.




Tabnuna 7 — Bunbl caMmocToaTeIbHON pabOThI M €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHoM paboTh
qac qac
1 2 3
N3yuenune TeopeTHdeckoro Marepuana
47 47
nucuuruael (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pegeparta (P)
[ToaroroBka k TeKyIeMy KOHTPOIIO
ycneBaemoctu (TKVY)
Jomamrnee 3aganue ([3)
KonTponbhble pabotsl 3a0uHuKOB (KP3)
IToaroroBka kK IpOMEKyTOUYHON 10 10
arrectaruu (I1A)
Bcero: 57 57

5. Ilepeuenpb yueOHO-METOIUNYECKOTO 00ECTICUCHHMSI
JUIS CAMOCTOSITENIbHONW PabOThI 00yUaIOMIMXCS 110 TUCIUIUTMHE (MO/YIIIO)
Y4eOHO-MEeTOIMUECKIE MaTepHajbl ISl CaMOCTOSTEIbHON paboThl 0OyJaromMXcsl yKa3aHbl B
na. 7-11.

6. IlepedeHp MeyaTHBIX U 3JEKTPOHHBIX YUEOHBIX M31aHUI
[lepeyeHp neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUH NPUBEIEH B Tabaule 8.
Tabnuua 8— [lepeueHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuectBo 3Kk3eMIuIsipoB B
udp/
bubnuorpaduyeckas ccpuika OubnmoTexe
URL anpec
(KpoMe 2IIEKTPOHHBIX IK3EMIUISIPOB)
M.bopH, 3.Bombd. Ontuxka. M. OMIJL
535 b82 1970. 856 c. >
621.373 K H.B.Kapnos. Jlekuum 10 KBaHTOBOH 1
23 anekTponuke. M. «Haykay. 1987. 320 c.
I'ynmen, JIx. Beenenue B Oypbe—ONTUKY.
335193 —M.: Mup, 1970. — 364 c. !

7. IlepedeHb 3JE€KTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JAMCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpA30BATENBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «IHTepHeT»
URL anpec HaumenoBanue

ApXWB HayuyHBIX KypHajgoB wm3maTenbcTBa Oxford

http://www.ttp.net/TitleIndex.html University Press.




http://www.ttp.net/TitleIndex.html | DnekTponHsle kHUTH H31—Ba Trans Tech.

http://www.sagepub.com/ ApxuB xxypHanoB u3narensctBa SAGE Publications

8. Ilepeuenb MH(OPMAITMOHHBIX TEXHOJIOTUH
8.1. Ilepedyenp mporpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTr0 IPH OCYIIECCTBICHUH
00pa3oBaTeNLHOTO Mpoliecca MO AUCIUIIINHE.
[Tepedyens ucmoyb3yemMoro mporpaMMHOT0 o0ecriedeHus mpeacTasieH B Tabmaute 10.

Tabmuua 10— IlepedyeHs mporpaMMHOT0 00ECTICYCHHS

Ne i/ HaumeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCIIOJIb3YEMBIX npu
OCYIIECTBIICHUH 00Pa30BaTEILHOTO MPOoIlecca Mo JUCIUILTHHE

[lepeyenp HCMONB3yeMBIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTABICH B
Tabmme 11.

Tabmuua 11— Ilepedyens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepuanbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTNHE, IPeCcTaBieH B Tabmmel?2.

Tabnuna 12 — CoctaB MaTeprabHO-TEXHHUECKON 0a3bl

Ne | HammeHoBaHME cOCTaBHOW 4acTH MaTEpHUAIbHO—TEXHUYECKOU Howmep aynuropun
n/m a3l (T)pu HEOOXOAMMOCTH )
1 MynbpTuMeauiiHas JIEKIUOHHAS ay AUTOPHUS 14-07
2 Crienimanu3upoBaHHas 1adopaTopus 11-016

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEXKYTOUYHOM aTTeCTallUU
o0ydJarouxcs No AUCIMIUIMHE PUBEIeH B Tabmuie 13.
Tabauna 13 — CocTtaB OLIEHOYHBIX CPEACTB 7Sl IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu

Bun HpOMe)KYTOqHOﬁ aTTeCTallnu HepequL OLCHOYHBIX CPCACTB

DK3aMeH Cnucok BONPOCOB K AK3aMEHY

10.2. B kauecTBe KpHUTEPUEB OLEHKH YpPOBHS CPOPMHUPOBAHHOCTU (OCBOECHMSI)
KOMIIETEHIIMH 00y4YarolMucsa NMpUMEHseTcsl 5-0ajulbHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIIMI, KOTOpasi puBeAcHa B Tabnuue 14. B TeueHne cemecTpa MOXKET UCIOIb30BATHCS
100-6amipHast  mKana — MOAYJIbHO-PEMTHHIOBOW  CHCTEMBbl  YHHUBEpCUTETa,  IpaBWia

WCIIOJIB30BAaHUsI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL




Tabmmua 14 —Kpurepuu oneHKH YpOBHSI CHOPMHUPOBAHHOCTH KOMIETSHIINI

O1eHKa KOMIIETEHIINHI

5-OayuIbHAas IIKaIa

XapakTeprcTrKa c(hopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyvaromuiics TIIyOOKO W BCECTOPOHHE YCBOWJI TIPOTPaMMHBIN
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEJIOBATEIFHO U TPAMOTHO €T0 U3JIaraer;

— ONHUpasiCh Ha 3HAHHUS OCHOBHON W JOMOJHUTEIHHOW JIUTEpaTyphl,

«OTIIMIHOY "
«GatTeHOY TECHO TIPUBSI3bIBACT YCBOCHHBIC HAYYHBIC TIOJIOKEHUS C TIPAKTHUECKOM
JESITEIBHOCTHIO HATIPaBIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTAaEMbIE UM HJICH;
— JeJaeT BBIBOIBI M 00OOIIEHHUS
— cBOOOJIHO BJIAJICET CHCTEMOH CIICIMATN3UPOBAHHBIX TTOHSTHA.
— oOyuarouiicss TBEPI0 YCBOWIJI MPOTPaAaMMHBINA MaTepHal, TPaMOTHO U
M0 CyIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,
CXODOLLIOY — HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTUYECKOU JEeSATEIbHOCTHIO
«3aUTEHO»
HAIPaBIICHUS;
— apTYMEHTHUPYET Hay4YHBIC TTOJI0KCHHUSI;
— JIeJIaeT BBIBOJIBI K 000OIIEHMS;
— BJIAJICET CUCTEMOMN CHEIUATTM3UPOBAHHBIX OHATHUH.
— o0yuaromuiicss yCBOMWJI TOJIBKO OCHOBHOW MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, OMHUPasCh HA 3HAHUSA TOJHLKO OCHOBHOM
JTUTEPATYPHI,
— JIOTMYCKaeT HeCYNIECTBEHHBIC OMMOKH U HETOYHOCTH;
«yTIOBJICTBOPUTEITHHOY o
— UCTIBITHIBACT 3aTPYJIHEHUS B MPAKTUYECKOM MPHUMEHEHUU 3HAHUUN
«3a4TEHO»
HaIpaBJICHNUS,
— cJ1a00 apryMEHTHPYET HAyUHBIC MTOJIOKCHHUS,
— 3aTpynHsAETCS B (POPMYTUPOBAHUN BBIBOJOB M 0000IICHUIA;
— YaCTUYHO BJIAJCET CUCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHIA.
— o0yyJaromuics HE YCBOWJ 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
Marepuania,
— JIOMyCKaeT  CYIIECTBCHHBbIE  OIMMMOKA W  HETOYHOCTH  TPHU
«HEYIOBJICTBOPUTEITHHO) ’
paccMOTpeHHUH MpobsieM B KOHKPETHOM HANpaBIICHUY;
«HE 3aYTEHO»

— WCIIBITHIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUN 3HAHHIA;
— HE MOXET apryMEHTHPOBATh HAYIHBIC TIOJIOKEHUS;
— He GOopMYITUPYET BBIBOJAOB U 0000IIECHUIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) i s5K3aMeHa MpecTaBieHb! B Tadmuie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) ajist SK3aMeHa Kon
WHAMKATOpa

1 OcHoBBI Gu3HKH Ta3epoB. HAyIIUPOBAaHHBIC M CTIOHTAHHBIE [1K-2.3.1
nepexoasl. Koapdurnments DiHIITEHHA.

2 OnHopoaHOe U HeOAHOPOAHOE yiHpeHus. ['ayccoBa popma [1K-2.3.1
JIMHHUHM [P TOTJIEPOBCKOM YIIHPEHHH.

3 AxTuBHas cpena. Iddext HackimeHus. IMIyIbCHBIN PEXHUM, [1K-2.3.1
SHEPIryUsl HACBILICHMSL.

4 Teopus pe30HAaTOPOB J1a3€POB. I1K-2.3.1

5 OTkpbIThIe pe3oHaTOpbl. OTKPBITHIN pe3oHaTop, ero 1o0potHocTs. | [1K-2.3.1

6 Perenepanus pezonaropa npu ycuineHuu. [Ipoxonnon I1IK-2.3.1
pPE30HATOPHBIN YCHIIMTENb.

7 OTpakaTeNbHBIA YCUIIUTENb. Y CIIOBHS CAMOBO30YKICHHSL. [1K-3.3.2

8 I"ayccoBbl myuku. KoHdokanbHbIN pe30HATOP. I1K-3.3.2




9 Y CTOMYHUBOCTH PE3OHATOPOB. Y CIIOBUE YCTOMYUBOCTH. THIIBI I1K-3.3.2
YCTOWYHMBBIX PE30HATOPOB.
10 HeycroitunBeie pe3oHaTopsl. TeneckonnyecKui pe3oHaTop. I1K-3.3.2
11 Cunxponu3zanus MoJ. I'eHepanys n3mydeHus: B HECKOJIBKUX [1K-3.3.2
MPOJOJBHBIX MOJaX. AKTUBHAS U ACCUBHAS CHHXPOHU3ALIUS.
Moayssiiys JOOpOTHOCTH.
12 Tunbl 1a3€poB M UX CBOMCTBA. I1K-3.3.2
13 I"a3oBble nazepsl. ['enuii—HeoHOBBIN na3ep. OCHOBHBIE METObI [1K-3.3.2
B030y>kaeHus. CxeMa ypoBHeil. [lapameTpsl pa3psiaa, mapaMeTpsl
reJIMi—HEOHOBOrO JIa3epa.
14 Honnsle snazepsl. Jlazeps! Ha napax MetaynoB. Aprosossii azep. | [IK-3.V.1
15 ['enuii—kaamuessiii 1azep. Cxemsl ypoBHei. [Tapamerpsl nazepo | [1IK-3.V.1
16 CO2—na3zepbl. MoneKyJISIpHBIE JIa3epbl. IIK-3.V.1
17 A30THBIN na3ep. Bonopoanslil 1azep. IKCUMEpPHBIE JIa3€Phl. I1K-3.V.1
18 TsepaoTenpHbIe J1azepsl. PyOnHOBBIN J1azep. MNK-3.Y.1
19 HeonumoBsriit nazep. JlazepHoe cTekio. I1K-3.V.1
Bompocsr (3amaun) s 3aueta / nud . 3aueTa npeacraBieHsl B Tadbauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Kon
Ne /it [Tepedyens BonpocoB (3amay) mis 3aueta / audd. 3auera HHKATOPA

Y4eOHBIM IJIaHOM HE MPELYCMOTPEHO

Ilepeyenp TeM Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeICTaBICHBI B TabmuIe 17.
Tabnuua 17 — IlepeueHb TeM AJIsi KYPCOBOTO MPOSKTUPOBAHMS/BBIIOIHEHHUS! KYpCOBOM paboThI

npeJIcTaBIeHBI B Tabwmie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB ISl TECTOB

No 1/ [TpuMepHBIiA TepeueHb TEM IS KyPCOBOTO MTPOSKTHPOBAHHSI/BBITTOTHCHHUS
B KypCOBOH pabOThI
4yeOHBIM IUIAHOM HE IPEIYCM H
Yuebd aHOM HE IIPETYCMOTPEHO
Bompockl  u1st  IpoBeNEeHUsS TPOMEXKYTOYHOM aTTeCTalli B BHJE TECTUPOBAHHMS

y Kox

No ni/mt [IpumepHBIil IepedeHb BOMPOCOB JIJIs1 TECTOB

UMHAMKATOpa

1 Yro nmpencTabiisieT cob0il CEKTp JIa3epHOro U3IYUESHUs? I1K-2.3.1

2 Uewm onpenensieTcst AJIMHA BOJIHBI JTA3€PHOTO U3ITYUCHHS ? I1K-2.3.1

3 3a cuer yero WHBEpPCHas cpelna ycwiuBaeT mnpoxojsuiee uepe3 Hee | [1K-2.3.1
H3JIy4YeHHe?

4 Ha kakux niamHax BOJH M3JIy4aeT reluii—HEeOHOBBIH J1a3ep, HeonquMmoBslid | [1K-2.3.1
naszep, pyOMHOBBINM Jla3ep, MOJYNPOBOJHUKOBBIE Ja3ephl, Ja3ep Ha
YIJIEKUCIIOM rasze?

5 Kak yMeHbIIMTH, NOTEPU HSHEPrUM Ha TOplax akTUBHOro siemenTta | [1K-2.3.1
TBEPAOTENBHOTO J1azepa’

6 KakoBa KOHCTpyKIMs Tra3opa3psigHOro Jja3zepa ¢ «BHyTpeHHuMm» U | [IK-2.3.1
«BHEUIHUMUY 3epKaJlaMu pe3oHaTopa?

7 Kak ycTpoeH aKTUBHBIN 3J1€MEHT MOJIyIPOBOJIHUKOBOTO Jlazepa’? I1K-3.3.2

8 Uto wMoxeT SBIATBCS OCHOBaHWEM (nepkareneMm) pesonaropa | [1K-3.3.2
ra3zopaspsgHoro jazepa?

9 3a cueT 4ero WHBEpPCHAas cpeja ycuiuBaer mnpoxopsmiee uepe3 Hee | [1K-3.3.2




u3nyueHue?
10 Yo ncnosp3yercsi B KaUeCTBE aKTUBATOPa B pyOHMHOBOM J1azepe? I1K-3.3.2
11 UT0 Takoe ONTHYECKHE NIEPEX0 bl B BO30OYKIEHHOM cpee? I11K-3.3.2
12 UYro Takoe 00001IeHHBIE TapaMEeTPhl pe3oHaTopa’? I1K-3.3.2
13 Yro Takoe U Kak paboraroT okHa bprocrepa? I1K-3.3.2
14 Kak ycTpoeH pe3oHaTop MHKEKIIMOHHOTO Jlazepa? [1K-3.3.2
15 [lepeuncanre crnocoObl, C MOMOILBIO KOTOPBIX MOXHO MeHATh JunHy | [1K-3.3.2
BOJIH M3JTy4€HUs J1a3epa.
16 Kak npoeMoHCTpupOBaTh CBOMCTBO KOT€PEHTHOCTH M3ITYUYEHMUSI? I1K-3.3.2
17 Kak npogeMoHCcTpupoBaTh CBOMCTBO MOHOXpOMaTuuHOCTH n3nydeHus? | [1IK-3.V.1
18 YTo Takoe OCBETUTEIb TBEPIOTEIBHOIO Jlazepa? IIK-3.Y.1
19 Kak ycTpoeHsl 3epkaja pe30HaToOpoB Ja3epoB? I1K-3.V.1
20 YeM 00BSICHACTCS] paCXOIMMOCTh ITyYKa WHKEKIIMOHHOTO J1a3zepa’? ITK-3.V.1
21 B uem cocrour ocobGeHHOCTh ycTpolcTBa akTHUBHOro snementa | [1K-3.V.1
aproHOBOTO Jia3epa [0 CPABHEHUIO C IeJINH—HEOHOBBIM?
22 B dWem cocrosiT AOCTOMHCTBA M HeNOCTaTKH ycTpoiictBa aktuBHoro | I1K-3.V.1
AJIEMEHTA TBEPJOTEIBHOIO Jla3epa B BUI€ HWJIMHJIPA U IUIACTUHKU?
23 B uwem 3akmouaercs  ¢usmueckuit  cmbicn  skBuBajeHTHoro | [IK-3.V.
KOH(OKaJIbHOTO pe3oHaTopa’?

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOMIMXCA 3a0YHON (OpPMBI
o0ydeHus1, peICTaBIeHbI B Ta0nwmie 19.

Ta6mmma 19 — [lepedyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmoTpeHo

10.4. Meroauueckue  MaTepuaibl,  ONpPEIENSAIOUIMEe  MPOLEAypbl  OLEHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX JTambl (OpMUPOBAHHS KOMIIETCHIWH, COZIEpKaTcsi B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, permameHTHpyrOmMX MHOPAJOK W HPOLEAYPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyHarOIIUXCSI IO OCBOCHUIO JUCITUTITMHBI
(Huoice npugoosamcs pekomeHoayuu no cocmasienuto 0aHHo20 pasoeia)

11.1. Meronuyeckue ykKa3aHus M OOy4yaroOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepuana (eciu npedycMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe M SCHOE M3JI0KeHHe ydyeOHoro Mmartepuana. Ha3zHaueHue COBpeMEHHON JEKIHMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIMIO MO TEME, & B OCBOCHHUHU
(GyHIAMEHTAJIbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOro IIO3HaHMSA, HOBEHIIMX
JTOCTH)KCHUM HaydHOW MbICiH. B ydeOHOM mpoliecce JICKIMsl BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpPETHON oO0jacTu 3HaHMS, €€ MpoOJeMBbl, JaeT LEIbHOE MPEJCTaBICHUE O IUCLUIUIMHE,
MIOKa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYalONMMUCS JIEKIIMOHHOTO MaTepraa:

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YPOBECHb
KOTOPBIX OIPENEIAETCS LEIEBOM YCTAHOBKON K Ka)KJOM KOHKPETHOU TEME;

— TOJIy4eHHE OIbITa TBOPUYECKOH paboThl COBMECTHO C IPENOIaBaTeleM;

— pasBuTHEe TPOPECCHOHATBHO-IETIOBBIX  KAayecTB, JIIOOBM K TpEIAMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.




— TOSBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JIsi CAMOCTOSTENILHON paOOThI;

— TIONy4YeHUE 3HAHUH O COBPEMEHHOM YPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHUS Ha OJNFDKAUIINE TOJIBI;

— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepualn (BBIACISITH TJIaBHbIE MBICIU U
MOJIOKEHUsSI, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, IMOBTOPSATH WX B  Pa3IMYHBIX
bopMyITUPOBKaXx);

— TOJTy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKAATHCA JAEMOHCTPALMEN  CIIAWIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOI0 MarTepuajga MpU TPOBEACHUM KOPOTKHUX JUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JTUCIUTUIHHE.

CTpyKTypa NpeoCcTaBiICHUS JSKIIMOHHOTO0 MaTepHraa;

— U3JI0KEHUE MaTepuala ¢ UCTIOJIb30BAHUEM JIOCKU;
—  U3J0XKEHUE MaTepHualia ¢ UCIOIb30BAaHUEM IMPOCKTOPA, IEMOHCTPAIIHSI CIAIOB;
— TIOSICHEHHE KOHCTPYKIIMHU 3JIEKTPOHHBIX TPHOOPOB U OJIOKOB C UCTIOIH30BAHUEM CTECHJIOB.

11.2. Metonuueckue yka3zaHusi [Uisi oOydaromuxcss mo ywacThio B cemuHapax (He
MPEAYCMOTPEHO YICOHBIM TIJIAHOM O JaHHOUW TUCIUILIAHE)

11.3. Meronuveckne ykazaHUs I OOYYaIONIMXCS TO TMPOXOXKIECHUIO MPAKTUYECKUX
3aHITUH (eciu npedyCMOmpeHo y4eOHbIM NIAHOM N0 OAGHHOU OUCYUNTIUHE)

[IpakTHyeckoe 3aHATHE SIBISETCS OJHOM W3 OCHOBHBIX (POpPM OpraHu3amuu y4eOHOTO
npoliecca, 3aKII0Yaroniasics B BBITOJHEHUH 00y4alolMMHCS 1101 PYKOBOJCTBOM IMPENOAaBaTENs
KOMIUIEKCa y4eOHBIX 3aJJaHUil C LeNbl0 YCBOEHHUS HAyYHO-TEOPETHUECKUX OCHOB Y4YeOHOM
JUCLUIUIMHBL, TPUOOPETEHHUsI yMEHUI 1 HAaBBIKOB, OIbITA TBOPUECKOU AESATEIbHOCTH.

Henbro npakTUYeCKOro 3aHATHs JUIsl 00y4aroIIerocs sBIsSETCS MPUBUTUE 00YyUarOIIMMCS
YMEHHUI 1 HaBBIKOB PAKTUYECKOH JIEATENbHOCTH 110 U3y4aeMOM JUCLUIUINHE.

[1nanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYaOIIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKkpeluvieHue, yriyOleHue, pacIlUpeHue M JAeTalu3alus 3HaHUW IpU peIleHUH
KOHKpPETHBIX 3a]1a4;

— pa3BUTHE T[O3HABATEIBHBIX  CIIOCOOHOCTEH, CaMOCTOSTEIBHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAMH M METOJUKAaMH M3Y4YEeHUs KOHKPETHOH YyueOHOil
JTUCLUTUTMHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI MOJYUYEHHBIX 3HaHMM Js
BBITTOJTHCHHUS 3aIaHUM;

— obecrnedyeHue palvoOHAIBHOIO COYETaHMs KOJIEKTMBHOM W MHIUBHUAyalbHOU (GopM
00y4eHwusl.

TpeGoBaHus K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[lo xapakTepy BBINOJIHAEMBIX OOYYAIOIMMCS 33aJaHUK TI0 TPAKTHYECKAM 3aHITHAM
HOJPa3IeNIAI0TCS Ha:

— O3HAaKOMMTEJbHbIE, NPOBOJUMBIE C IIENBI0 3aKPEIUICHUS U KOHKPETHU3alUU H3YYEHHOTO
TEOPETUYECKOr0 MaTepuara;

— QAHaJIMTUYECKHE, CTaBAIIME CBOEH LEJIbI0 IOJydyeHHEe HOBOM HHGpOpMalMM HAa OCHOBE
(dopManTu30BaHHBIX METO/I0B;

— TBOpPYECKHE, CBS3aHHbIE C TIOJIYYCHHEM HOBOH HMH(POPMALMU MYTEM CaMOCTOSTEIBHO
BbIOpaHHBIX MOJXO0/0B K PEIICHHUIO 3a/1a4.

@opMbl OpraHu3ali MPAKTUUYECKUX 3aHATHH ONpEIENsIOTCS B COOTBETCTBHM CO
cnenu(UIecKuMA O0COOEHHOCTSIMH Y4E€OHON NUCIMIUIMHBI M UensMu oOydeHus. OHH MOTYT
POBOJIUTHCS:

— B UHTEpPAKTUBHOH (opme (pelieHHe CUTYyallMOHHBIX 3a/ad, 3aHATHS 10 MOICTUPOBAHMIO
pealbHBIX YCIOBUM, J€OBBIE UIPBI, UIPOBOE NMPOEKTUPOBAHHE, UMUTALIMOHHBIE 3aHATHS,




BBIC3IHBIC 3aHATHS B OpTaHM3aluu (TMPEANPHUATHS), JeloBas ydeOHas WIrpa, poJieBas Urpa,
TICUXOJIOTHYECKUI TPCHUHT, KEHC, MO3TOBOM IIITYPM, IPYIIIOBBIC JUCKYCCHH);
— B HE UHTEPAKTUBHOU opMe (BBIOIHEHNE YIIPAKHEHUIA, PEIICHUE THITOBBIX 33/1a4, PEIICHHE
CUTYAITMOHHBIX 3374 U IPYTOE).
Metoauka TMpOBEACHUS MPAKTUYCCKOTO 3aHSATHS MOXKET OBITh Pa3jIMYHOMN, MPH STOM
BaXHO JJOCTHKCHHE OOIIEH TeNTH TUCIIATIITNHBIL.

11.4. Meronuyeckue yka3zaHUs A1 OOyYarOIIMXCS IO BBINOJHEHHUIO J1a00paTOPHBIX
paboT (eciu npedycmompeHro yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a00paTOpHBIX pPadOT oOydaromuiics JODKEH YIayOuTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKHUE HABBIKH, OBJAJETh COBPEMEHHON METOIUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAIM(PUKAIMOHHONW XapaKTEPUCTHUKOW OOYyYaromerocs.
BrimonHenue 1abopaTOpHBIX PabOT COCTOUT U3 SKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AQHAJMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUATHUH.

BrimonHenue 51abopaTopHbBIX paboOT OO0yyaromMMCS SIBISIETCS HEOThEMJIEMOW YacThIO
U3Y4YEHUS JUCLUIUIMHBI, ONpENesiseMON Y4YeOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIuM pelIeHre CIeIyoIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— T[pHOOpETeHHE HABBIKOB HCCIICOBAHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JAETalIM3alus TEOPETUYECKUX 3HAHUH, MOJYyYEHHBIX Ha
JEKIUSX;

— TOJlydeHHe HOBOW MH(OPMAITUH 110 N3yYaeMOi AUCIUILINHE,

— §OpuoOpeTeHHe  HaBBIKOB  CAMOCTOSITENbHOM  paboThl ¢ JaOOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

B xone BwimonmHeHHs Ja0OpaTOpHBIX paboTa OOyYaromMiCs MOJDKEH YIIyOuTb H
3aKpEeNUTh 3HAHMA, NPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT U3 KCIEPUMEHTAIbHO-IPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOMN 4aCTed U KOHTPOJIBHBIX MEPOIPUATHUN.

B cootBercTBMM ¢ y4yeOHBIM IJJaHOM JMCLUMIUIMHA HPEAroiaraeT IMpOBEJCHHE
nabopaTopHbix pabor. HawmMeHnoBanue m1abopaTOpHBIX pPabOT W COOTBETCTBYIOIIEE UM
KOJINYECTBO y4E€OHBIX YaCOB MPUBEIEHBI BBILIE B TAOIUIIE 5.

JlaGopaTopHble 3aHATHS TPOBOAATCA B CleLUaIbHOW naboparopun «TexHuueckas
9JICKTPOIMHAMHMKA W PaclpoCTpaHeHue paauoBoiH» kadempslr Ne 21 «PamuorexHmuecknx
CUCTEM U ONTONIEKTPOHHBIX KOMILIEKCOB» B ayauropuu 11-01a na yi. b. Mopckoii.

Jlnst BeIMOTHEHUsT J1abopaTopHBIX padoT, oOydarommecs Ha J0OPOBOJIBHOW OCHOBE
(bOopMUPYIOT U3 COCTaBa TPYIIILI HECKOIBKO «Opuram» mo 2 — 3 yenoBeka B kKaxaou. Kaxmoii u3
«Opuraay mpenojaBaresieM HazHadaeTcs jabopatopHas padota. Kaxmoit madoparopHoit padore
IPEIIECTBYET KOJUIOKBUYM, KOTOPBI MPOXOIUTCS CeAyIouM oopa3oM. Kaxomy cTyeHTy B
«Opuraze» InpenojaBaTeslb NEPCOHAIbHO 3a7aéT 1 — 2 Bompoca, Kacaroluecs JuOo Mopsika
BBITOJIHEHHS JTAOOPAaTOPHON PaboOThl, MO0 (pU3MUYECKON CYTH HCCIEAYeMOro B HEH SBICHHS.
CryneHT cuuTaercs JAOMYLIEHHBIM K BBINOJHEHUIO Ja0OpaTOpHON paldoOThl TOJBKO IIOCHE
YCHEWHON cJauM KOJUIOKBUYMa.

OKcIepUMEHTAIbHbIE JaHHbIE, TIOyYE€HHBIE B XO/I€ BBIIIOJHEHUS JIAOOPaTOPHON paboThI
U TIPE/ICTaBJICHHbIE B TaOIMYHON (popme, 3aHOCATCS B MPOTOKOJ. JomycKaeTcs HaJIuuue OJJTHOTO
IPOTOKOJIA Ha «OpHUramy».

3ammra 7a00paTOpPHBIX paboOT TpeArnoyiaraeT Halu4yhe OoT4éra y KakIoro us3
oOyuatomuxcs. OTU€T JOMKEH OBbITh BBINOJHEH [0 BCEM IIpaBHUJIaM, IPEAyCMOTPEHHBIM
METOAMYECKUMH yKa3aHUSMHU K J1a0opaTopHoil paboTe 1 HOpMaTHUBHOM ToKyMeHTanuei BY3a.

Ilocne o3HaKOMIIEHUS C COAEpKAHUEM OTUETA U MPEJCTABICHHBIMU B HEM pe3ysbTaTaMU
UCCIICIOBAHM, TpenojaBareib 3aJaéT KaxJOMy H3 OOYyYaloOLIMXCS HECKOJIBKO BOIIPOCOB,
KacaroIuxcsl MO0 TEOPETHYECKOro MarepHaiia, HU3JI0)KEHHOIO B METOJMUYECKUX YKa3aHUsX,



an00 aHanu3a MOJYYEHHBIX SKCIIEPUMEHTANIBHBIX JaHHBIX. TONBKO IMOCIE YCHEIIHbIX OTBETOB
oOyyaromerocss Ha BOIPOCHI MpenojaBaTeNss U YCBOGHHS UM TEOPETHYECKOTr0 Marepuana,
CTaBUTCS OLIEHKA.

Takum oOpa3omM, @pH TNPOBEICHUM JIAOOPATOPHBIX  3aHATUH  MIpernojaBaTelb
OCYILECTBJIAET KOHTPOJIb yCIIEBAEMOCTH ITOCPEACTBOM CIIEAYIOLINX CPEACTB!

. OLICHUBAIOTCSI OTBETHI CTYJICHTOB MPU cJaue KOJJIOKBUYMa;
° OLCHUBACTC YCIICITHOC BBIMTOJIHCHUC IMPOrpaMMBbI HCCJ'ICI[OBaHHfI, N3JI0KEHHOU B
METOIMYECKHUX YKa3aHHUAX U TPAMOTHOE 0(OPMIICHHE ITPOTOKOJIA;
. OLICHMBAeTCs TpaMoTHoe odopmieHne oru€ra mo JaboparopHod pabore B

COOTBETCTBUU C TPeOOBAHUSIMH METOAMUECKUX yYKa3aHUH, a TaK)Ke HAIMYKHE B OTYETE BHIBOJAOB O
pe3yJibTaTax MpoBEAEHHBIX HCCIIECIOBAHNMH;

. OILICHUBAIOTCS OTBETHI CTY/IEHTOB B XOJI€ 3aIIUTHI JJA0OPATOPHOU PabOTHI.

Bce onieHku, B TOM 4uCIIe HTOTOBAsl, BEICTABJISIOTCS IT0 5S-0aIbHOM IIKae.

Jlnis KaXkaol M3 yKa3aHHBIX B Tabnuie 5 mabopaTopHbIx padoT B 6ubanoreke ['YAII u B
nabopatopuu B aya. 11-01la umerorcst METOUYECKHE yKa3aHUsI.

B merognueckux ykazaHUAX K BBIIOJHEHHUIO JTaOOPAaTOpHBIX pabOT 0003HAYEHBI LETH
KKIO0W pabOoThI, TPUBOIUTCS MEPEUCHB JTA00PATOPHOTO 0OOPYIOBAHHS U CXeMa JIabopaTOPHOU
yCTaHOBKH. B cxarToif ¢hopMe naHbl OCHOBHBIE TEPMUHOJIOTMYECKUE TOHSATHS, OTHOCSIIHECS K
HCCIICIOBAaHHIO, Pa3bsICHEHA CYTh MCCIEAYEMBIX (PH3MUECKUX SIBICHHH, MPUBEICHBI PACUETHBIC
dopmynbl. Tam 3xe mpeAcTaBleHbl TaOJIHMIBI SKCIEPUMEHTAIBHBIX JAHHBIX, MOTYUYEHHBIX
o0OydJarIuMUCA B XOJ€ BBINOJHEHUS JlabopatopHoi pabotel. Kpome Ttoro, meroauueckue
yKa3aHUs COJEPKaT Kak MJIaH MCCIEI0BaHUs, TaK U METOAUKY 00pabOTKH SKCTIEpUMEHTAIBHBIX
JIAHHBIX, CIIOCOOBI UX MPEACTaBICHUS (MOCPEACTBOM TaOJIUIl U TpadUKOB), a TAKKE MPUMEPHBIC
KOHTpPOJIbHBIE BOMPOCHL. OTIOENbHBIM MYHKTOM B METOJUYECKHX YKa3aHUSAX H3JI0KEHO
coziepkanue otyéTa o rabopatopHoii CTpykTypa u popma oTdera o 1abopaTopHOit padboTe

TpeboBanust k ohopmIIeHUIO OTYETA O JJabopaTopHOU paboTe

[IpuBomsTCS B METOAMYECKMX YKa3aHUSAX K BBINOJHEHUIO J1IaOOpaTOpHBIX padoT,
npeAcTaBiIeHHBIX B Tabnuie C, a Takke B pasziesie HOpMaTUBHOM MokyMeHTanuu caita ['Y ATl
http://guap.ru/guap/standart/titl_main.shtml.

11.5. Meronudeckue ykazaHus [Uisi OOydYalOImUXCS TIO0 TMPOXOXKIECHUIO KYpPCOBOTO
MIPOCKTUPOBAHMS/BBITIOIHEHHUsI KypcoBOil paboTel. (He mpemycMOTpeHO ydeOHBIM IIaHOM I10
JTAHHOU TUCITUTLIINHE)

11.6. Meronuueckue yka3aHus A 0OYHaIOUIMXCS 1O MPOXOKIACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThI, 00YUaIOMIUIICS BBITOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpernojaBaTelis, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHSL.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATEIBLHON paboThl, Yy oOydaromerocss (GopMHUpPYyETCs
nesiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HAHUM, oOecreuyuBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B TNEepuoJ OOydeHHUs, TOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
poeCCHOHATBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAalpaBISAIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCASBIISIOTCS:

—  yueOHO-METOAMYECKH MaTepHal Mo AUCIUILTUHE;

— METOOUYECKHE YKa3aHHsI 10 BBHIMOJIHEHUIO KOHTPOJIBHBIX PaldOT (g 00ydaromuxcs
0 32049HOU (hopme 0OyICHHUS).



11.7. Meronuyeckue ykKasaHUs [ OOy4yaroUMXCid IO MPOXOXKICHUIO TEKYIEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJb KadyeCTBAa 3HAHUMU
00y4aromuxcsi, OCYIIECTBISIEMOTO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JTUCIUTITUHBL.

Cucrema OLIEHOK IO MPOXOKJAEHUIO TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH OCYIIIECTBIISIETCS
B COOTBeTCTBUU ¢ TpeOoBaHusMHU IlonoxeHuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artecTanmu CcTyaeHTOoB [ YAII, oOyuwarommxcs MO MpoOrpaMMbl BBICIIETO
obpazoBanusi» u «O MOIYJIBbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4ueOHOW paboThl
ctyneHToB B 'Y AIDy.

11.8. MeTtoauueckue ykazaHus A OOydYarOIIUXCS MO MPOXOXKICHHUIO MPOMEKYTOUHOU
aTTECTallUU.

[IpomexyTounass  arrectanus  OOyYalOIIUXCS ~ MpPEAyCMaTpHBAeT  OICHUBAHHE
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
celst:

— D9JK3aMeH — (opma OLEHKH 3HAaHUH, TOMYYEHHBIX OOyYaroIIMMCS B IPOLECCE
U3yYeHUs BCEW MUCUUIUIMHBI WIH €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHON paboThI, CIIOCOOHOCTH
OPUMEHATh MX JUIS pEHIeHHs] MPAKTUYECKUX 3a7ad. DK3aMeH, KaK IPaBHIIO, MPOBOIUTCS B
NepUos SK3aMEHALIMOHHOW CECCHMM W 3aBEpILAeTCs aTTECTAlMOHHON OLEHKOM «OTIMYHOM,
«XOPOIIIOY, «YIOBIECTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.

Cucrema OLIEHOK IpH IPOBENECHUU IMPOMEKYTOUHOW aTTeCTallud OCYILIECTBISIETCS B
COoOTBeTCTBUU ¢ TpeboBanusMu [lonoxennit «O TekymeM KOHTPOJE YCIEeBAEMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOyuwarommxcs 1O HOporpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYITbHO—PEUTUHIOBOW CHCTEME OLIEHKH KauecTBa y4eOHOHl paboThl
ctyneHtoB B 'Y Aly.

Takum o00pa3oM, HTOroBas OIIGHKa 3HAHUW OOyYalolIEerocs MO AUCHHUIUIMHE,
CKJIa/IbIBAETCS U3 OLIEHOK, MOJTYYEHHBIX

- 32 MOCENIAeMOCTh JIEKIIMOHHBIX U Ja0OPaTOPHBIX 3aHATUH;

- B XOJ€ BBINOJHEHHUS BCEX IMPEIyCMOTPEHHBIX HACTOAIICH padodel MporpamMmon
71a060paTOPHBIX PadOT U UX YCHEIIHYIO 3alUTY;

- B XOJI€ BBITIOJIHEHHSI CAMOCTOSITEIIbHON palboThI (IepedeHb TeM MpuBeacH B Tadmuie 21
HacTosALIeH paboueil mporpamMmbl);

- INpU TMPOMEXKYTOUYHOM TECTUPOBAHUHM (IIPOBOAUTCS B CEpPEelMHE CeMecTpa MO0
MaTepuaigaM JIEeKIIMOHHOTO Kypca, MepeueHb BOMPOCOB MpHBeAeH B Tabmuie 19 Hacrosmen
paboueil mporpaMmsl);

- NPU HUTOTOBOM TECTUPOBAHUU (TIPOBOAUTCSA TOCIE O3HAKOMIICHUS C JEKIHOHHBIM
KypcoM Ha 3a4€THOM HeJelne, epedyeHb BOMPOCOB NpuBeeH B Tabauue 19 Hactosmeil paboueit
IPOrPaMMBI);

- Ha DK3aMEHE.

OneHKH BBICTABIAIOTCS MO S5-OanmpHOiM mikane (cMm. Tabm. 15). HMroroBas olieHKa,
(dopMupyroLIasics Ha OCHOBE YKa3aHHBIX CPEJICTB KOHTPOJS 33 YCIIEBA€MOCTbIO, BBICTABIISAETCS
TaKKe Mo 5-0anbHOH IIKae.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL

Jlata BHECEHMS
W3MEHCHHH U
JIOTIOJTHCHUH.

Iloamuces BHecIIErO
W3MCHCHMUS

Coneprkanue U3BMEHEHHUI U JTOTIOTHCHHIHA

Harta u Neo

HPOTOKOJIA
3aceaHus
Kadeaps

Ilommuce
3aB.
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