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Annoranus

Hucuumnuna «OnTuka Jia3epoB» BXOIUT B 00pa30BaTENbHYIO HPOrpaMMy BbBICIIETO
o0pa3oBaHUsl — MPOTrpaMMy MAarucTparypbl MO HANPABICHUIO IMOATOTOBKH/ CHEIHAIHLHOCTH
12.04.05 «JIazepHas TeXHHMKA M JIa3epHBIE TEXHOJIOTHN» HAMPABICHHOCTH «JIa3zepHble mpuOOpHI
U cucteMbly. Jucrumnuna peanusyercs kapeapoit «Ne2 1.

JucuunnuHa HauesaeHa Ha GOpPMUPOBAHKE Y BBIITYCKHUKA CIIEIYIOIINX KOMIIETSHIIUN

[1K-2 «CrocobeH K TeOpEeTHYECKHM U SKCHEPUMEHTAIBHBIM HCCIIEIOBAHMIM JIa3epHOM
TEXHHUKH, JTA3€PHBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM

[1K-3 «CnocobeH K MpOEKTUPOBAHUIO U KOHCTPYUPOBAHHUIO CUCTEM, TPHOOPOB U Y3JIOB,
a TaKke K pa3paboTKe TEXHUYECKHUX 3aJaHUN U JOKYMEHTAllMM Ha MX MPOEKTHUPOBAHUE U
W3TOTOBJIEHHE, MPEJAHA3HAUEHHBIX JUIS JIA3EpPHOW TEXHUKU U TEXHOJOTIHH, JIa3€pHBIX ONTHKO-
AIEKTPOHHBIX MPUOOPOB U CUCTEM»

CopepxaHue IUCUUIUIMHBI OXBaTbIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OINHUCAHUEM
B3aMMOJICHCTBHSI CBETa C BEIIECTBOM M YYETOM KBAHTOBOH MpUPOIBbI OOBEKTOB, a TaKkKe
OTHCAHMsI PACTIPOCTPAHEHHSI CBETA B CHEIIM(PUUECKUX YCIOBUSX.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpuBaeT cieaytone ¢GopMbl OpraHU3aINH
y4eOHOro MpoIriecca: JIeKIUU, JabopaTopHble paOOThl, MPAKTUUECKHUE 3aHSATHUS, KOJJIOKBUYMBI,
camocTosTeNnbHas padoTa CTy/IeHTa, KOHCYJIbTAIlUH.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBisieT 4 3a4eTHBIX eauHulbl, 144
yaca.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus TUCITUTITUHBI

[enb IUCHUIUIMHBI 3aKIOYAETCAd B PAcCIIMPEHMM U YIIIYOJIEHWM 3HAHUM, CBSI3aHHBIX C
ONKCAaHUEM B3aUMOJEHWCTBUS CBETa C BELIECTBOM M Y4ETOM KBAaHTOBOW MPUPOAbI OOBEKTOB, a
TaKXKe ONHMCAHUS pACIpPOCTPAHEHHs] CBETa B CHENM(PUUECKHX YCIOBUSAX, HMCTOUYHUKAX
KOT€pPEHTHOI0 M3JIy4eHUs — Jla3epax, ONTHUYECKUX METOAAaX M CpEeACTBaX, OCHOBAHHBIX Ha
IIPUMEHEHHUN J1a3€POB.

1.2. JlucuunivHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEMOH  y4aCTHHUKaMH
00pa30BaTe/bHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB OOYUCHUS 1O AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate M3ydyeHus NUCHUILIMHBI OOYYaIOUIMIiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETCHIMSIMH WK WX YacTaMu. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

tabnure 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JTOCTHKCHUS

Kareropus (rpynna)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ W HAMMCHOBAHHC MHAHUKATOpa JOCTHIKCHUS

KOMITCTCHITHH KOMITCTCHITHH KOMTICTCHITHH
[TK-2 Cnocoben k
[TK-2.3.1 3HaTh 0COOEHHOCTH TCHEPAIHH
TEOPETUYCCKUM H
W3ITy4eHUs JIa3epaMu; XapaKTePUCTUKH U
AKCIIEPUMEHTATBLHBIM o
CBOMCTBA ONTHYECKOTO U3ITyUCHUS; TUITHI U
[IpodeccuonanbHbIe | HCCIETOBAHUSIM
N XapaKTEPUCTHUKH JIa3ePHBIX U ONTHKO-
KOMIIETEHITHH Ja3epHON TEXHUKH,
3JIEKTPOHHBIX MPUOOPOB; JIEMEHTHYIO 0azy
Ja3ePHBIX ONTHKO- N
Ta3epHON, TEXHUKU; METOJIbI ONTHYECKHIX
AIIEKTPOHHBIX .
U3MepeHuit
puOOpPOB U CUCTEM
[TK-3 Cnocoben k
MIPOSKTHPOBAHHIO U
KOHCTPYHPOBAHUIO
cucTem, nprudopoB u
37I0B, a TAaKXKe K
ya3 aéOTKe I1K-3.3.2 3HaTh TeXHUYECKHUE TPEOOBAHWS,
pasp napaMeTpsl U IPUHIIHUIIBI TOCTPOSHHUS JIa3ePHBIX
TEXHUYECKUX .
N MPUOOPOB U CUCTEM; DIIEMEHTHYIO 0a3y Ja3epHOM
3aJlaHul 1
[TpodeccuonanpHbie | TOKYMEHTALUU HA UX TOXTHIN
P y [1IK-3.Y.1 ymets onpenensate puznyeckue
KOMTICTCHITHH MIPOSKTUPOBAHKE U

HW3rOTOBIICHHUE,
MpeHa3HAYEHHBIX
JUIS JTa3epHOU
TEXHUKU U
TEXHOJIOTHH,
JIa3epHBIX OMTUKO-
AIEKTPOHHBIX
prOOPOB U CUCTEM

MIPUHLMUIIBI IEUCTBUS U yCTAHABINBATh
TEXHUYECKHE TPEOOBAHMS Ha OTJEIbHBIE OJIOKH U
AJIEMEHTHI pa3pabaThIBaeMbIX IPUOOPOB U
CUCTEM JIa3€PHOU TEXHUKHU

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JlucuumiuHa MOXKeT 0a3upoBaThCS Ha 3HAHUAX, pPaHee MPUOOPETEHHBIX 00YJYAOIIUMHUCS
MIPY U3YYECHUU CIEAYIONIUX AUCIUTUIAH:
— «[IpuknanHas onTukay,
— «OCHOBBI OIITHKN.




3HaHMs, TNOJYYEHHBIE NPU HU3YUYEHUU MaTepuala JaHHOM IUCIUIUIMHBI, UMEIT Kak
CaMOCTOSITENIbHOE 3HAUCHHUE, TaK M UCIIOIB3YFOTCS ITPU H3YYSHUH APYTUX TUCHUILIHH:

— «JIa3epHble TEXHOIOTUU B 00pabOTKE METAIIIOBY,

— «MeTo/ip! yrIpaBJIeHHs JIA3ePHBIM H3ITyYCHHEM).

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
JHannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BUIOB Y4EOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IpeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Nel
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexmun (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHas paboma, Bcero (4ac) 57 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amer (3auer, Judd. 3aug, OK3. JK3.
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUIIIINHBL, UX TPYAOEMKOCTh

Pasnessl, TEMbI JUCIMILIMHBL Jlexwm | 113 (C3)) - JIP KT CPC
’ (dac) (dac) (qac) (qac) (qac)
Cewmectp 1
Paznen 1. 4 4 4 9
Paznen 2. 4 3 9
Paszen 3. 4 3 3 16
Paznen 4. 3 2 4 14
Paszen 5. 3 4 3 9
Hroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57




HpaKTI/I‘-IGCKaSI NOoATOTOBKA  3aKJIOYacTCd B  HCHOCPCACTBCHHOM  BBIIIOJIHCHUU

00yJaronuMucs

ONpeAeNeHHBIX  TPYOOBBIX  (PYHKUIMI,  CBSI3aHHBIX C  Oymymiei

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepsxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSITHH.
Copep:xanue pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — Copeprkanue pa3esoB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep paznena

HazBanwne u COACPKKAHUC Pa3aCJIOB U TCM JICKIHMOHHBIX 3aHATHI

1 OcHoBBI (pu3uKH 1a3epoB. HIylMpOBaHHBIE M CIOHTAHHBIE IEPEXOIBL.

11 KoadduumenTsr OHHIITENHA. KorepentHocTtsb UHIYIUPOBAHHOI'O
U3JIy4EHUs.

1.2 EcTtecTBeHHOE BpeMsl )KU3HHU, NIMPUHA CIIEKTPA CHIOHTAHHOTO U3JIy4YEHUS.

1.3 JlopeHnoBckast hopma JIMHHH.

14 BeposiTHOCTE MHAYLIMPOBAaHHBIX Nepexo10B. OTHOPOIHOE U HEOAHOPOAHOE
YIIHPEHUS.

15 l'ayccoBa ¢opma nauHMM NpU JIOMIIEPOBCKOM yuupeHud. llornomenue u
YCHUJICHHE.

1.6 AxtuBHas cpea. CeyeHue NnoraomeHusl.

1.7 D¢ dexr Hacemenus. IMIyIbCHBIA peKUM, SHEPTHs HACHIICHUSI.

2 Teopus pe3oHaTOPOB J1a3€POB.

2.1 OTKpbITEIE pe30HATOPbl. OTKPHITHIH PE3OHATOP, Er0 T0OPOTHOCTD.

29 Perenepanus pesonaropa npu ycuieHud. IIpoxomHon PE30HATOPHBIN
YCUJIUTENb.

2.3 OTtpakaTeJIbHbII YCUINTEb.

2.4 VYcnoBusi caMmoB030Yy K IeHUs. Y CTIOBUSI pE30HAHCA.

2.5 Yacrora renepanuu. MakcumaibHas BbIXOJHAs MOIIHOCTb.

2.6 Yucno Openens. Moasl. Bpemst )kM3HM TACCUBHOTO pe30HATOPA.

27 Hudpakimuonnsie  morepu.  MHTErpampHOe  ypaBHEHHE  OTKPBITOTO
pe3oHaTopa.
l'ayccoBsl nyuku. KoudoxkansHblli pe3oHarop. Pacnpenenenue mons.

2.8 Pasmep nsaTHa. PacxomumocTe m3nyudeHus. Paanyc KpHBH3HBI BOJIHOBOTO
¢dponTa.

29 IIpeoOpa3oBanue rayccoBbIX mydykoB JuH30H. CorjacoBaHue MoJ
pPE30HATOPOB.

210 @DoKycupoBaHUE raycCOBbIX My4YKOB. [IpogonbHEIN U NONEPEUHBIN pa3Mepbl
(dhokanpHOI 00aCTH.

2.11 Y CcTONYMBOCTH PE30HATOPOB. Y CTOMYUBOCTD JIMH30BBIX CBETOBOJIOB.

212 CBeroBon ¢ OIMHAKOBBIMM JuH3aMU. (CBETOBOJX C UYEpENYHOLIMMUCS
JIMH3aMU JBYX Pa3JINYHbIX (POKYCHBIX PACCTOSIHUIA.

213 VYcnoBue yCTOMYMBOCTH. OKBUBAJIEHTHOCTH JIMH30BOIO CBETOBOAA U
OTKPBITOTO pe30HaTOpa. THUIBI YCTOMYMBBIX PE30HATOPOB.

2.14 Cenexius oMepeyHbIX Mo AnadparMon.

215 HeycroituuBsle pe3onaropel. Koadduuuent ypenuyeHus, mnorepu Ha
U3JIyYEHHUE.

2.16 CHMMETpHUYHBII pe30HaTop.

2.17 Teneckonnueckuii pe3oHaTop. DKBUBAJIEHTHOE YNCI0 PpeHensl.

218 Cenexuusi mpoaoJbHBIX MOA. YacTOTHAasE M MPOCTPAHCTBEHHAs CEJIEKIIMS
TOHKHMMU TOTJIOTUTEIISIMU.

2.19 JlucniepcuoHHbIe pe3oHaTopbl. PacnpeneneHnas oOpaTHasi CBsI3b.

2.20 Cunxponuzanusi Moj. I'eHepanus H3Iy4eHHs B HECKOJIBKUX MPOAOIbHBIX




MOJax.

2.21 3aTaruBaHue MOJI.
2.22 CHHXpOHHU3ALHSI MO/,
2.23 AKTHUBHAs ¥ TACCUBHAsI CHHXPOHU3AIHSL.
2.24 Mopynsus noopotHocta. [Tposan JIamo6a.
3 Tumnsl 1a3epoB ¥ UX CBONCTBA.
3.1 ["a3oBbIe N1a3€pHI.
I'enuii-HeoHoBEIH a3ep. OCHOBHBIE METOJIBI BO30YKICHHS. DIECKTPUUCCKUN
39 paspsja, Ta30quHAMHUKa, XUMHUYECKOe BO30YyXkIeHue, (POoTomUCCOIHAINS,
onTuyeckass Hakauka. Cxema ypoBHeW. Ilapamerpbl renuii-HEOHOBOIO
Jasepa.
3.3 WonnebIe 51a3epsl.
3.4 Jlazepbl Ha apax METaJIJIOB.
3.5 AproHoBbIH J1a3ep.
3.6 I'enuii—kaamueBblil nasep. Cxembl yPOBHEH.
3.7 [TapameTpsl 1a3epoB.
3.8 CO2-nazepsl.
3.9 MoJeKyssIpHbIe JIa3ephl.
310 TpeboBanust k paboueMy BEIIECTBY MOIIHBIX Ta30BBIX Ja3€POB C BHICOKHUM
KT/,
311 Konebartenbubie CHEKTPbl  MOJEKYIL HopmanbHubie Kose0aHus
MHOTOaTOMHBIX MOJICKYIL.
3.12 MexaHu3M HHBEPCHH.
3.13 Jlazepsl ¢ MPOJOTHHON HAKAYKOM.
3.14 OTnasiHHbIE JIa3€ePHhl.
3.15 Crnektpanbhble cBoiictBa CO2-1a3epos.
3.16 IlepecTpoiika yacToTsl u3rydeHus. IMIyIbCHBIN pa3ps.
3.17 l"azogmHaMUYECKHE J1a3ephl.
CO-na3epbl, Ta30BBIC JIa3epbl HA JJIEKTPOHHBIX MEPEX0JIaX B MOJICKYJIaX.
3.18 Ocobennoctu cnektpa reHepanuu CO-mazepa. DIEKTPOHHBIE MEPEXObI B
MOJIEKYJIax.
3.19 [Tpuaumn ®@panka-Kongona. A30THbIN Jasep.
3.20 Bonopoanslii nazep.
3.21 DKCUMEPHBIE JIa3€PhI.
3.22 TBeprorenbHbIe Ta3epbl. BHYTpHKpHCTAIUIMUECKOE TOJIE.
3.23 PyOuHOBBII 51a3ep. YPOBHM dHEPrUU HOHA HEOIMMA.
3.24 Heoaumossiii nazep. JlazepHoe crekno.
3.25 OnTHyeckasi OAHOPOJHOCTb, JIy4eBast CTOMKOCTb.
4 TenneHuu pa3BUTH 1a3epHON TEXHHUKH.
41 MeToapl HENMMHEWHON OMTHKH, TeHepalusi TapMOHUK, Pa3HOCTHBIX YacToOT,
BKP-nazepsl.
4.2 Jlazepubie cuctembl anga MK-, Buaumoro, nanekoro Y®, peHTT€HOBCKOTO
JMara30HoB crekTpa. ['amMma-nasepel.
5 OnTtuueckue 3MeMeHThl A ja3epHol TexHuku B YD-, Bugumoint u HUK-
00JIacTsAX CHEeKTpa.
[IpoceTnstomue, OTpaXkaroIiue, OTpe3arolue MHOTOCIIOIHBIE
51 WHTEP(PEPEHITMOHHBIC TIOKPBITHS I ONTHYSCKUX DJIEMEHTOB JIa3ePHBIX

CUCTCM B PA3JIMYHBIX o0acTax CIICKTpaA. Mertoasl paSPaGOTKI/I N TCXHHUKaA
MN3TOTOBJICHUS.




4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TaOIHILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Ne
/o

TeMpl MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKUX
3aHATHI

Tpyr1oeMKOCTb,
(gac)

N3 Hux
IIPAaKTUYECKOU
HOJATOTOBKH,
(dac)

No
pasnena
JIACITAII

JIAHBI

Cemectp 1

Tunel a3zepoB U Ux
CBOMCTBA

Pemenune 3agau

OTKpBITHIE
PE30HATOPHI

[IpoBenenue pacueron

["a30BbI€ J1a3ephI

[IpoBenenue pacyeToB

HonHbIe s1a3ephl

[IpoBeneHue pacyeToB

CO2—na3epsl

IIpoBenenue pacyeToB

MonekynspHeie
Ja3epsl

[IpoBenenue pacueTon

DKCHMEpHBIE Ja3ephl

[IpoBenenue pacyeToB

0 [N O (OB iw N

TBepnorenbHbIe
J1a3epsl

[IpoBenenue pacyeToB

W (N N INDNDN DN

W (N N INDNN DN

W (W W [ WWww| N

Bcero

4.4, JlabopaTopHbIC 3aHATHS
Tembl JTabopaTOPHBIX 3aHATHH U UX TPYIOSMKOCTh PUBEACHBI B TA0OHIIC .

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No

o/

HaumenoBaHue 1a60paTopHBIX paboT

TpynoeMkocTs,
(dac)

N3 Hux
IIPaKTUYECKON
MOJITOTOBKH,
(gac)

Ne
paznena
JIACIIMIT

JINHBI

Cemectp 1

N3nyueHre OCHOBHBIX
W3JTYyYEHUS

CBOMCTB JIa3€pPHOIO

Maker JOIJICPOBCKOI'O U3BMCPUTEIIA

I/IsyquHe ra30BbIX JIA3€POB

N3yyeHune TBEpIOTENBHBIX JIA3€POB

I/IsyquI/Ie MOJIYIPOBOJAHHKOBBIX JIA3CPOB

JlazepHblil HHTEp(DEPEHIIMOHHBIN YTIIOMEp

DOTONIEKTPUYECKUN MTOJIIPUMETP

0N WIN| -

KOJ'IJ'II/IMI/IPYIOH_IS.H OIITHYCCKasa CUCTEMaA

RPINWERNDNEFEDN

RPINWENDNEFEDN

GO O|W W Ww|kFk| =

Bcero

[EEN
\l

4.5. KypcoBoe nMpoeKkTUupoBaHue/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.




Tabmmma 7 — Buasl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 1,
Bun camocrositensHoil paboTh
qac qac
W3ydyeHne TEOpPEeTHYECKOro marepuaa
47 47
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[TonroroBka K TEKYIIEMY KOHTPOIIO
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3)
IToaroroBka K MPOMEKYTOYHOMN 10 10
arrectanuu (I1A)
Bcero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIILHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MeTOINYEeCKHe MaTepuallbl JJIsl CAMOCTOSITENIbHOW paboThl 00yJaromuxcs yKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TAHUN
[lepedyeHp neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPUBEICH B TaOIUIE 8.

Tabmuna 8 — [lepeyeHp neyaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3IaHUH

KomuecTBo 3K3eMILTIPOB B
Hludp/
bubnuorpaduyeckas ccpuika oubnmoTexe
URL aapec
(KpoMe JIeKTPOHHBIX SK3EMILISIPOB)
M.bopH, 3.Bonbd. Onrtuka. M. ®MIJIL.
b82 ’
535 B8 1970. 856 c. >
H.B.Kapios. JIekunu o KBaHTOBOM
21.373K 2 1
621373 3 anekrponuke. M. «Hayka». 1987. 320 c.
I'ynmen, JIx. Beenenue B @yppe-onTuKy.
r 1
535193 — M.: Mup, 1970. — 364 c.

7. IlepeueHb 2MEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOMUMBIX IS OCBOCHHS JTUCIUILIAHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»
URL anpec HaumenoBanue

ApXHB Hay4HBIX XypHaJoB u3aarenbcTBa Oxford

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

http://www.ttp.net/TitleIndex.html | Dnexrponnsie kHuru u3—Ba Trans Tech.

http://www.sagepub.com/ ApxuB xypHasoB uznarenscra SAGE Publications



http://www.ttp.net/TitleIndex.html
http://www.ttp.net/TitleIndex.html
http://www.sagepub.com/

8. IlepeueHb MH(YOPMAITMOHHBIX TEXHOIOTUNA
8.1. [lepedyenr mporpaMMHOrO OOECIEUEHHUs, WCIOIb3yeMOTr0 TMPU OCYIIECTBICHUHI
00pa30oBaTeNLHOTO MpOoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOrPAMMHOTO oOecriedeHus npejcrasieH B Tadumie 10.

Ta6ymma 10 — [Tepedyenp mporpaMMHOTo oOecriedeHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBbIX pu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTABICH B
Tabymue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/m HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO TpoIiecca MO TUCIUIUTHHE, IPECTaBICH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmeHnoBanue cocTaBHON 4acTH Howmep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH )
1 MynpTuMeniiHas JIEKIUOHHAS Ay IUTOPUS 14-076
Criennanu3upoBaHHas 1a00paTopHs 11-016

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOMN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CpPEACTB JIsi TPOBENEHUS TPOMEKYTOYHOH aTTecTaluu
oOyJaromuxcs Mo AUCHUIUINHE TPUBEAeH B Tabnuie 13.

Tabnuua 13 — CocTaB OLIEHOUYHBIX CPEACTB ISl IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaliu

Bun npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa

WCITOJIb30BAaHNs KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu onieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMIIETEHIHT

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiupHas mKana PaKTep (bopmp




OI1reHKa KOMIIETEHITN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— o0yyvaromuiics TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpEHHO, JIOTUYHO, TTOCIIEI0BATEILHO ¥ TPAMOTHO €r0 U3JIaracT;

— OnMpasch Ha 3HAHUS OCHOBHOW W JIOTOJIHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHUS C MMPAKTUICCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBAET U APTYMEHTUPYET BBIIBUTAEMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOH CIEIUAIN3UPOBAHHBIX IOHSITHH.

«OTIIMYHO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYNECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON JESITEITBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAy4YHbIC TOJIOKCHUS;

— JIeJIaeT BBIBOJIBI M 0000IIEHMS;

— BJIQJICET CHCTEMOM CIeNMaIN3UPOBAHHBIX TOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOM MPOrpaMMHBIN MaTepuail,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaATYpPhL;

— JIOIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCHBITHIBACT 3aTPYJHEHUS B IPAKTUYECKOM IIPUMEHEHWU 3HAHWUU
HaIpaBJICHUS;

— cJ1a00 apryMeHTHPYET Hay4yHbIE MOJIOKEHNUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— YaCTUYHO BJIAJIeE€T CUCTEMOM CIELMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
<(Ga4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAUUTEIBHOW YacTH MPOTrPaMMHOTO
MaTepuaa;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  IpHU
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlICHUH,

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,

— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3amaun) nmst sKk3aMeHa mpeIcTaBlieHsl B Taobmumie 15.

Tabmuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

No /it [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa Koz
UHJIMKaTopa

1 OcHoBBl (pu3ukn nazepoB. MHAyIHMpOBaHHBIE W CIOHTAHHBIC K-2.3.1
nepexozasl. Koadounments! DitHIITEHHA. s

9 OnnoponHoe W HeogHOpoaHOE ymupeHus. ['ayccoBa dopma K-2.3.1
JIMHUU TP JOTJIEPOBCKOM YITUPEHHH.

3 AxTtuBHas cpena. I¢dekT HacblmeHus. MmynbcHbI pexum, MK-23.1
SHEPrusi HaChIIICHUSI.

4 Teopus pe30HATOPOB Ja3€pOB. IK-2.3.1

5 OtkpeiThle  pe3oHaToOpbl.  OTKpBITBIA ~ PE30HATOP, €0 MK-2.3.1
JOOPOTHOCTb.

6 Perenepanmss  pesonatopa mnpu ycuieHud. [IpoxomHoi MK-2.31
PE30HATOPHBIN YCUIIUTEID. o

7 OTpakaTenbHBIN YCHIINTEIh. Y CJIOBHUSI CAMOBO30YKICHUSI. I1K-3.3.2




Kon

Ne i/t [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa HHKaTOpa

8 I"ayccoBbl myuku. KoHdokaabHbII pe30HATOD. I1K-3.3.2

9 yCTOj/'I‘-II/IBOCTb PE30HAaTOPOB. YCIIOBUE YCTOMYUBOCTH. THIIBI K-3.3.2
YCTOWYHBBIX PE30HATOPOB.

10 HeycroiiuuBbie pe3onaropsl. Teneckonuyeckuid pe3oHarop. I1K-3.3.2
Cunxponuszanusi Mof. l'eHepanus H3Iy4eHHs] B HECKOJbKUX

11 MPOJOJIBHBIX MOJIaX. AKTUBHAs U MaccuBHast cuHxpoHm3anus. | [1K-3.3.2
Monynsiiust JOOPOTHOCTH.

12 Tumnsl 1a3epoB ¥ UX CBONCTBA. I1K-3.3.2
I"a3oBble nazepsl. I'ennii-HeoHOBBIH J1a3zep. OCHOBHbBIE METO/IbI

13 Bo3Oyxnenus. Cxema ypoBHed. Ilapamerper paspsga, | I1K-3.3.2
I1apaMeTphl I'eJIN-HEOHOBOIO Ja3epa.

14 HNonnble nazepsl. Jlazeppl Ha mapax MeTauioB. AProHOBBIN K3V 1
nasep.

15 lenuii-kanmueBslii  nazep. Cxembl ypoBHeW. Ilapametpbl [IK-3.V 1
J1a3€poB

16 CO2—na3epbl. MonekynsipHbI€ JTa3ephl. I1K-3.V.1

17 A3zoTtHbI na3ep. Bonopoanelii 1azep. DKCUMEpHBIE JTa3€phl. IIK-3.V.1

18 TBepnorenbHbIe Nazepbl. PyOMHOBBII Nazep. I1K-3.V.1

19 HeonumoBsslii nazep. JIazepHoe crekio. I1K-3.V.1

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepedyens BonpocoB (3a1av) myist 3adeTa / nudd. 3auera HHKATOPA

Y4eOHBIM IJIJAHOM HE IPEAYCMOTPEHO

[lepeuensr TeM JIT KypCOBOTO TPOCKTHPOBAHUS/BBITIONIHEHUS KYPCOBOW pabOTHI
MpeJICTaBIeHbI B Ta0nuie 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOIO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

Ne n/nn .
KypCOBOH paboThI
Y4eOHBIM MJIaHOM HE IPEIYCMOTPEHO
BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO‘-IHOI\/JI arreécralliu B BHUAC TCCTUPOBAHUA

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB Koz
WHJMKaTOpa
1 UYro npencTabiisieT co00i CIEKTP J1a3epHOro U3IYYeHuUs? I1K-2.3.1
2 Uewm omnpesensieTcs ITMHA BOJTHBI JJA3€PHOTO U3ITYICHHS? T1IK-2.3.1
3 3a cyeT 4ero MHBEPCHAs CpelJa YCUIMBAET IPOXOMAIIEE uepe3 Hee MK-2.3.1
W3JIy4eHue?
Ha kakux qimHax BOJIH M3J1y4YaeT TeJIMi-HEOHOBBIN JIa3ep, HEOIUMOBBII
4 naszep, pyOWHOBBIA Jlazep, MOJYIMPOBOJHUKOBBIC Jiazepwl, jaszep Ha | [1K-2.3.1
YTJIEKUCIIOM ra3e?
5 Kak ymMeHBpIINTH TOTEpH HHEPrMM Ha TOpIax akTuBHoro siemeHta | [1K-2.3.1




Kon

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHINKATOpa
TBEPAOTENHHOTrO J1azepa’?
5 KakoBa KOHCTpYKIMS Ta30pa3psAIHOrO Jiazepa C «BHYTPEHHUMHU» H MK-2.3.1
«BHEITHUMU» 3epKajlaMH pe3oHaTopa?
7 Kak ycTpoeH akTHBHBIN JIEMEHT TOJIYIIPOBOTHUKOBOTO Jiazepa? I1K-3.3.2
8 Uro MOXeT SBIATbCA OCHOBaHHEM (ZepikaTesieM) pe3oHaTopa TK-3.3.2
ra3opaspsiIHOro Jjiasepa? o
9 3a cyeT yero HMHBEpPCHAas Cpela YCWIMBACT IMPOXOMAIIEe uepe3 Hee TK-3.3.2
U3JIy4eHue? o
10 UTo MCIOIB3yeTCs B KAUeCTBE aKTUBATOPa B PYOMHOBOM Jazepe? I1K-3.3.2
11 UT0 Takoe ONTHYECKHE MEPEXO bl B BO30YKIECHHOM cpene? [1K-3.3.2
12 Yro Takoe 0000IICHHBIE TapaMeTPhl pe3oHaTopa’? I1K-3.3.2
13 Urto Takoe u kak pabotarot okHa bproctepa? I1K-3.3.2
14 Kak ycTpoeH pe3oHaTop MHKEKILIMOHHOTO Jla3epa? I1K-3.3.2
15 [lepeuncnure cnocoObl, ¢ MOMOIIBI0 KOTOPBIX MOXHO MEHSATH JIUHY K-3.3.2
BOJIH M3JIy4eHHUsI Ja3epa.
16 Kaxk mpoieMoHCTprpOBaTh CBOMCTBO KOTEPEHTHOCTH U3ITYUCHUS ! I1K-3.3.2
17 Kaxk nmpoeMoHCTpUpOBaTh CBOMCTBO MOHOXPOMATUYHOCTH U31y4eHUs? IIK-3.V.1
18 UTo Takoe OCBETUTEIb TBEPIOTEIBHOTO Jlazepa? [IK-3.V.1
19 Kak ycTpoensl 3epkasna pe3oHaTopoB J1a3epoB? IIK-3.V.1
20 UYem 00bsACHSAETCS PACXOIMMOCTb IydKa MHKEKIIMOHHOTO Ja3epa? [IK-3.V.1
21 B dyem cocToUT OCOOGEHHOCTH YCTpPOICTBAa aKTUBHOTO D3JIEMEHTA MK-3.Y 1
aproHOBOTO JIa3epa MO CPABHEHUIO C reJIMH-HEOHOBBIM ?
29 B yem cocTOST MOCTOMHCTBA M HENOCTATKH YCTPOMCTBA aKTHUBHOTO MK-3.Y 1
HJIEMEHTA TBEPJOTEILHOTO Ja3epa B BUJIE IUIMH]IPA U TUIACTHHKH?
23 B uyem 3akmouaercss  (QU3MUECKH  CMBICA ~ AKBHUBAJIEHTHOTO K-3.V.
KOH(OKaJIbHOro pe3oHaropa’?
Bonpockl a1 mpoBefeHMs TECTUPOBaHMS NpPU TMPOBEPKE OCTATOYHBIX 3HAHWUN

npecTaBicHbl B Tabmuie 18.1.

Tabmuma 18.1 — IlpumMepHbI TepedeHb BOMPOCOB IJIi TECTOB IPH TPOBEPKE OCTATOYHBIX

3HAaHUM
HNucTpyknus mo Kon
Tun 3aganus TecToBbIE BOPOCHI KOMII-
BBIIIOJTHEHHUIO "
1 Tum) 3aganue [Ipounraiite Texcr, | [lomynpoBOAHUKOBBIM muon, | TTIK-2
KOMOMHHPOBAHHOTO BbIOEpUTE IpelHa3HauYeHHBINA AJ11 IpeoOpazoBaHus
THUIIA C BBIOOpOM MPaBUJIbHBIN OTBET U | SJIEKTPUYECKOTO TOKa B SHEPTUI0
OJIHOT'O BEpHOTO 3aITHIINTE CIIOHTAHHOTO OINTHUYECKOTO H3Ty4YeHHUs,
OTBETA U3 YEThIPEX apryMEHTHI, Ha3bIBaeTCH.
MPEIIOKEHHBIX U obocHoBBIBaromre | [ ma3epHbIM JHOIOM
000CHOBaHHEM BEIOOD OTBETa (] maBUHHBIM JHOIOM
BBIOOpA V] CBETOM3ITYYAIOIINM JHOIOM
U quomom IloTTkm
Crnyuaiineie  nmedopmaruu  reomerpun | [1K-3
OIITHUYECKOTO BOJIOKHA, HE
MIPEBBIIIAFOIITIE TuaMeTp ero
CEp/LIEBUHBI HA3bIBAIOTCS
[] makpousrubamu




HNHucrpykuus o

Kon

Tumn 3aganus TecToBbie BOIPOCHI KOMII-
BBITIOJTHEHUIO "
M mukpousrubamu
[ cpoctkamu
[] ciaiikamu
2 tun) 3agaHue [Ipounraiite Tekct, | K mnepegatounbim  ¢yHknuoHanbHbM | [TK-2
KOMOMHHPOBAHHOTO BEIOCpUTE XapaKTEPUCTUKAM ONTHYECKUX BOJOKOH
THUIIA C BBIOOpOM MIpaBUJIbHbIE OTHOCSITCS:
HECKOJIbKHX BapuaHTHl 0TBeTa M | ¥ KOD(PUIMEHTHI 3aTyXaHus,
BapHaHTOB OTBETA U3 3aMUIInTe [] yucnoBas anepTypa,
MPEAJIOKEHHBIX U apryMEHTHI, M crenens aAByTydenpenoMIeH s,
pa3BepHYTHIM obocHoBeiBatomue | [ mpoduiis mokazaress npeoMIIeHUS,
000CHOBaHUEM BBIOOp OTBETOB L] kpuTHYeCKas JUTMHA BOJIHBI,
BbIOOpA ] mmprHa HOJIOCH! TIPOITYCKAHMS.
K skcrmyaraninoHHbIM I1K-3
(GYHKIIMOHATBHBIM ~ XapaKTePUCTHKAM
ONTHYECKUX BOJIOKOH OTHOCSTCS:
V] Bec BOJIOKHA,
[] HEKpYTJIOCTh U HEKOHIICHTPUYHOCTD
CEepLEBUHBI, 000104YeK, MOKPHITHH,
M nmapameTpsl CTOMKOCTH K
MEXaHUYECKUM Harpy3kam, yJIapHbIM
BO3JICHCTBUSAM,
(] mirHa BOJIOKHA,
L] reomerpuyeckue paanychbl u
JTUAMETPHI,
] mapaMeTpsl CTOMKOCTH B YCIOBHSX
BO3/ICHCTBUS TEeMIIEPaTyphl,
CTaTMYECKOTO DJIEKTPUYECTBA, BJarw,
paauaiuu U arpecCUBHBIX CPEl.
3 tum) 3aganue [IpounTaiite TeKCT U OrnpenenuTpb KJ1acc HEMTMHEUHBIX I1K-2
3aKpBITOrO TUIIA HA YCTaHOBUTE 7 (}HEeKTOB ONTUYECKOTO BOJIOKHA
YCTaHOBJICHHE cootBercTBUE. K ®azoBas Henuneitnoe
COOTBCTCTBHA Ka)KJI0M MO3HUINH, CaMOMOAYJIAIKA IIPpEIOMIICHHC
JTAaHHOU B JIEBOM
CTOH6HC, HOI[6epI/ITe qGTBIpGXBOHHOBOG HapaMeTqueCKI/Ie
COOTBETCTBYIOMyl0 | CMEIICHHE a¢ ekt
TOSHINTIO B TIPABOM. | p 2 noBcxoe BeinyxaeHHOe
CTOH6H€ pacceaHuc HCYIIPYTOC pacCCAHUC
K kakomy tumy otHocutcs yeunurenb | [1K-3

ONTUYCCKUX CUTHAJIOB.

[Tonmoporoserit [TomynpoBogHUKOBEIE

Ha ontuueckom
BOJIOKHE C IPUMECHIO
JIJAaHTAaHOUIOB

DpOueBbIit

Ha HenmuHEHHBIX
s dexTax
OITHYECKOTO
BOJIOKHA

BpunmosHoBckmit




Tumn 3aganus

HNHucrpykuus o
BBIIIOJIHEHUIO

TecToBbIE BOIIPOCHI

Kon
KOMII-

4 Tun) 3aganue
3aKpBITOrO TUIA HA
YCTaHOBJIEHHE
MOCIIEI0BATEIbHOCTH

[IpounTaiite TEKCT U
YCTaHOBUTE
I10CJIEZI0BATEIBHOCTb.
3anuimure
COOTBETCTBYIOILYIO
MOCJIEZI0BATEIbHOCTD
OyKB clieBa HarpaBo

PaccraBbTe COCTOSIHUS JIa3€pHBIX
MCTOYHUKOB ONTUYECKOT0 U3JIy4EHHUSI 110
Mepe MOBBILIEHUS TOKA UX HAKAYKH

a) ClIOHTaHHOE U3JTy4CHHUE

0) BeiHyXeHHOE H3ITydeHUE

B) HarpeB u paspymieHue Kpucrawia
VCTOYHUKA U3ITyYEHUS

[1K-2

PaccTaBbTe TUIOBBIE HCTOYHUKH T10
Mepe YMEHBIICHUS ITUPUHBI
CIIEKTPAJILHOM JIMHUH U3TYyUCHUS .
a) CBeTOM3ITyUaroIIni U0

0) CymeparOMUHECIIEHTHBIN U0
B) MHOrOMO/10BBIH J1azep

r) OIHOMO/IOBBIH JIa3ep

I1K-3

5 tun) 3aganue
OTKPBITOT'O TUIA C
pa3BepHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHII
000CHOBaHHBII OTBET

JlaiiTe Ha3zHaYeHHWE OCHOBHBIX THIIOB
MTACCHBHBIX ONTHYECKUX KOMIIOHCHTOB:

Onmuueckuii ammenamop —
MACCUBHBIA  ONTUYECKHUII KOMIIOHEHT,
NpeIHA3HAYCHHBIA  JUISI  CHIDKCHUS
WHTCHCUBHOCTH (MOIITHOCTH)
ONTUYECKOTO CUTHATIA;

Onmuueckuu U30Mmop -
OJ/IHOHAIPABJIEHHOE (HEeB3anMHOR)
ONTHYECKOE YCTPOMCTBO, B KOTOPOM
oTepU ONITUYECKOTO W3ITydeHUS
PEeHEeOPEKUTETHHO MaJibl npu
paclpoCTpaHEHUH CHUTHAJla B  OJHY
CTOPOHY U BEIIMKH MU Mepeaaye cBeTa
B ITPOTHUBOTIOJIOKHYIO;

Onmuyeckuii Yyupkyasamop — IaCCUBHOE
Tpex- WJIH YEeTBIPEXITOPTOBOE
ONTUYECKOE  YCTPOHCTBO,  KOTOpOE
Onaromaps CBOUM HEB3aUMHBIM
CBOICTBaM MOJXKET pacnpenenstsb
MOCTYNAIOIIMNA ONTHYECKUM CHUTHAl B
pa3jNyYHble MOPTHl B 3aBHCHUMOCTH OT
HaIpaBJICHUS pacrpocTpaHeHUS
U3ITy4eHUS.

[1K-2

OxapakTepu3yiTe pyHIaMEHTAIbHBIC
MPOLIECCHI OCNA0IEHUSI OMTUYECKOM
moiHocty curaaia 8 OB:

I1K-3




Kon

NHucr us 110
PYKI TecToBbIE BOIIPOCHI KOMII-

Tumn 3aganus
BBIIIOJTHEHUIO

Cobcmeennoe noznoujenue — CHUXKCHUE
MOIIHOCTH M3-3a IMOTEPh YHEPIUH HA
JUDJICKTPUIECKYIO MTOJIIPU3ALIUIO
JIUDJICKTPUKA CEPJIIICBUHBI,
uH(ppaKpacHoe U yIbTpaduoIEeTOBOES
MOTJIONICHUE CBETA U 3aTyXaHHUE H3-3a
MOTJIONICHUS Ha MTPUMECSIX BEIIECTBA
CBETOBOJIA,;

Jucnepcus — yBenmu4eHue JJIUTEITHBHOCTH
UMITYJIbCA M3-32 MHOTOMOJIOBOCTH
pacmpocTpaHeHHs ONTUYECKOTO CUTHAJIA
WM CIIEKTPAIbHOMN 3aBUCUMOCTH
CKOPOCTH PacipOCTpaHEHUs CBETA 110
CBETOBOJY;

Paccesinue — cHXeHEe MOIHOCTH M3-3a
OTKJIOHEHUS HaIpaBJICHUS
pactpocTpaHeHUS U3ITYyICHHS Ha
HEOIHOPOJAHOCTSX ONTHYCCKOMN
IJIOTHOCTH BEILIECTBA CBETOBO/A,
Hononnumenvroe 3amyxanue —
CHW)KCHHE MOIIIHOCTH M3-3a IOTEPh
SHEPrUU Ha MUKPO- U MaKpoH3rubax
CBETOBO/IA, MIOTYICHHBIX B XOJIC
M3TFOTOBJICHHS M IPUMCHCHHS
OINTHUYECKOTO KabeJs.

[Tpumeuanue k Tabnure 18.1.

Cuctema olleHUBaHMsI TECTOBBIX 3a/1aHUIL:

1 Tan) 3amaHue KOMOMHHMPOBAHHOIO THMNA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThIpeX MpPeIIOKEeHHbIX U OOOCHOBAaHHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIUM IMPABUIIBHO
yKa3aHa IuQpa W MPHUBEICHBI KOHKPETHBIC apryMEHTHI, MCIOJIb3yeMble TpU BHIOOpE OTBETA.
[TonHOE coBmajgeHHE C BEpHBIM OTBETOM OllEHMBaeTcs 1 OanyioM, HEBEpHBIM OTBET WM €ro
orcyrcTBue — 0 6ayoB.

2 Tin) 3a7aHie KOMOMHUPOBAHHOTO TUIA C BEIOOPOM HECKOJIBKUX BapUaHTOB OTBETa U3
NPEJIOKEHHBIX U Pa3BEPHYTbIM OOOCHOBAHHMEM BbIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl HUQPBI ¥ MPUBEIEHbl KOHKPETHBIE apryMEHThI, UCIOJIb3yeMble IIPU BHIOOPE OTBETOB.
[TonHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHUBAeTCs 1 0ayuioM, €ciii JOMYIIEHbl OMMOKU WU
oTBeT OoTcyTCTBYeT — 0 6auIoB.

3 Tun) 3asaHue 3aKpHITOrO THIA HA YCTAHOBIIEHHE COOTBETCTBHS CUHMTACTCS BEPHBIM,
€CIIM YCTAaHOBJIEHbI BCE COOTBETCTBHS (MO3UIMM M3 OJHOTO CTOJOIA BEPHO CONOCTAaBIIEHBI C
MO3UIUAMH Apyroro ctosidua). [lonHoe coBnazeHre ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaisom,
HEBEpHBIN OTBET WU €ro oTcyTcTBHE — ) Oaios

4 Tum) 3agaHUe 3aKpHITOrO THUMA HA YCTAHOBJIEHHME IOCJIEIOBATEIILHOCTH CUUTAeTCs
BEPHBIM, €CJIM MPaBUJIBHO yKa3aHa BCs mocienoBarenbHOCTh nugp. IlomHoe coBmaneHue c
BEPHBIM OTBETOM OIICHHWBaeTCs | OaisioM, eClii OMyIIeHbl OMMOKN WITH OTBET OTCYTCTBYeT — 0
6asuIoB.

5 Tun) 3agaHue OTKPBITOTO TUIA C PAa3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C STAIOHHBIM IO COAEP)KAHUIO U TMoyHOTE. [IpaBUNIbHBIA OTBET 3a 3a/aHue
OlLleHMBAETCs B 3 Oayuta, €Ci IOMyIIeHa O/JHa OMMOKa \HETOUHOCTh \ OTBET MPABUIILHBIN, HO HE




NOJHBIHA — 1 0am, eciu pomymnieHo 6osee 1 omuOKy \ OTBET HENPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 OaynoB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckue  MaTepUaNbl,  ONPEACISIONUE  HPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAII, periaMeHTUpPYIOIIUX TOPAJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs [0 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYEHME JIEKLIMOHHOIO MaTepHaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
r1y0OKoe U SCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(OPMALMIO 110 TEME, a B OCBOCHUHU
dyHaaMEeHTANBHBIX TPOOJEeM TUCHMIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEHIINX
JOCTMDKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUU. JIeKMs pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJbHOE NPEACTaBIECHUE O AUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThbl IPH OCBOEHUH 00yYaroMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOoJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITENIbHOM paboThI;

— TIOJYy4Y€HHE 3HAHUH O COBPEMEHHOM YpPOBHE DAa3BUTUS HAyKM U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/Ibl;

— TIOJy4YyeHHE HaBBIKOB METOJUYECKH oOpalaThiBaTh Marepuas (BBLACIATH IJIaBHbBIE
MBICIIU M TOJOXEHHS, MPUXOAUTh K KOHKPETHBIM BBIBOJAAM, IMOBTOPSATh MX B Pa3iIMUHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JIEMOHCTpaluend CIaioB H
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepualia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHMSI OTAETBHBIX TEMATHK 10 TUCLUUIIIIMHE.

CrpyKTypa npeacraBieHus JEKIMOHHOTO MaTepraa:

—  H3JIOKEHHE MaTepuaia ¢ UCIOJIb30BaHUEM JOCKU;

—  H3JIOKEHHE MaTepuaia ¢ UCIOJIb30BaHUEM IIPOEKTOpa, IEMOHCTPALIUS CIIaliIOB;

—  MOSICHEHHE KOHCTPYKIIMH JIEKTPOHHBIX IPUOOPOB U OJIOKOB C MCIOJIB30BaHUEM
CTEH/IOB.

11.2. Metoauueckue ykasaHus JUIsl oOydaromuxcs MO ydacTuio B cemuHapax (He
MPETYCMOTPEHO YI€OHBIM TIJIAHOM I10 JaHHOW TUCIUTUINHE).




11.3. Meroauyeckue yka3zaHusl JUIsi OOYYaIONMIMXCS TO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHIATHH.

[IpakTrueckoe 3aHITHE SBISICTCS OJHOM M3 OCHOBHBIX (DOPM OpraHM3aIluy y4eOHOTrO
mporecca, 3aKII0YaroNasicsi B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITa TBOPUECKOH JEATEeIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUSA ISl 00YYaIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIMMCS
YMEHHI U HAaBBIKOB MPAKTUYECKON JIEATEIHHOCTH 110 U3y4aeMOU JTUCITUTUINHE.

[Tnanupyemple pe3yIbTaThl IPH OCBOCHUH 00YUYaAIOIIMMCS TPAKTUYSCKUX 3aHITHI:

— 3aKperuieHWe, yriayOJeHHWe, paclIMpeHHe W JeTalu3als 3HAHUNA T[PU PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOM
IHUCILHTUIHHEL

— BBIpAaOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IOJYYEHHBIX 3HAaHUM IS
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[lo xapakrepy BBINOJHSAEMBIX OOYYaIOIIMMCS 33/JaHUN IO MPAKTUUYECKUM 3aHSATHIM
[IOAPA3JIEIA0TCA Ha:

—  O3HAaKOMHTEIBbHBIE, IIPOBOJMMBIE C LEIbI0 3aKPEIUICHUS U KOHKPETH3aluu
MU3Y4EHHOI'O TEOPETUYECKOIO MAaTEPHUAIIa;

— aHaJWTHYECKHe, CTaBfAlIME CBOCH LENbI0 IOJydyeHHEe HOBOM HHOpManuu Ha
OCHOBE (hOpPMaAIN30BAHHBIX METO/OB;

—  TBOpPYECKHE, CBSI3aHHBIC C TIOTyYEHHEM HOBOM MH(OPMAIMH ITyTEM CAMOCTOSTEIBHO
BBIOPAHHBIX MOAXO0/J0B K PELICHUIO 3a]1ay.

@OopMBI OpraHW3aldM MPAKTUYECKUX 3aHATUN OIPEAEISIOTCS B COOTBETCTBHU CO
creunu(puIecKuMi OCOOEHHOCTSIMM y4eOHOM JUCHMIUIMHBI M LensMu oOydeHus. OHM MOTyT
IIPOBOJUTHCS:

— B HHTEpPaKTUBHON Qopme (pelieHne CUTYyallMOHHBIX 3aJad, 3aHATHS 110
MOJCIIMPOBAHUIO  PEAJbHBIX  YCIOBUM, [J€JIOBBIE MIPBl, HWIPOBOE IPOEKTUPOBAHMUE,
UMHTAI[MOHHBIC 3aHATHS, BBIE3THBIC 3aHATHS B OpraHu3alu (MpeInpusaTUs), JesoBast
yueOHasi Urpa, posieBas Urpa, NCUXOJIOTMYECKUI TPEHUHT, KeHC, MO3TOBOM IITYpM, I'PYIIOBbIE
JIUCKYCCHUH);

— B HE UHTEPAKTUBHOU (opMe (BBINOIHEHHE YIPaKHEHUH, pellIeHre TUIIOBBIX 3a/1ad,
pelleHre CUTYaIlMOHHBIX 3a7a4 U Ipyroe).

Mertoanka MpoOBEEHUsT MPAKTHUECKOTO 3aHATHUS MOXKET ObITh pPa3IMYHOM, MpPU 3TOM
BaXHO JJOCTHKEHHE 00IIEeH 11eNTi AUCIUIIITNHBIL.

11.4. Metonuueckue ykazaHusl A OOydarolUMXCsl MO BBIIOJHEHHIO J1a00paTOPHBIX
pador.

B coorBercTBUM ¢ y4eOHBIM IIJJaHOM JIMCUUIUIMHA TpENojiaraeT IpoBeIeHUE
nabopaTtopHbix pabor. HauMeHoBaHue 1abOpaTOpHBIX pPabOT W COOTBETCTBYIOLIEE UM
KOJIMYECTBO YUEOHBIX YaCOB MPHUBEICHBI BhIIIE B TaOIHIIE 6.

B xozme BbImONHEHHMS J1a0OpaTOpHBIX paboT oOyyaromMics [OJDKEH YIIyOuTh U
3aKpEeNUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJI€Th COBPEMEHHOM METOJIMKON M TEXHUKON
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(HUKAIMOHHON XapaKTEePUCTHKONW OO0YyJaromerocs.



Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTHUECKON, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHMs] JUCLMIUIMHBL, OIpelenseMoi ydeOHbIM IUIAHOM, M OTHOCUTCS K CpEICTBaM,
00eCTIeYNBAIOIIUM PEIICHUE CIESTYIOIUX OCHOBHBIX 3a/1a4:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCIHUILTIHBI;

— 3aKpeIUIeHHe, pa3BUTHE W JeTalM3alus TEOPEeTHMYECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3aganue U TpeOoBaHUA K IPOBE/ICHUIO JIAOOPATOPHBIX paboT

Jns BeIonHEHHUsT J1a00OpaTOpHBIX padoT, oOydaromecs Ha J10OPOBOJILHOW OCHOBE
(GopMHPYIOT U3 COCTaBa IPYIIIbl HECKOJIbKO «Opuraa» mo 2 — 3 yenoBeka B Kaxaoil. Kaxnoit
u3

«Opuran»  mpenojaBaTeleM — Ha3zHauyaercs — JlaboparopHas — pabora.  Kaxnoi
7abopaTopHOil paboTe MPEIIIeCTBYET KOJJIOKBUYM, KOTOPBIA TPOXOTUTCS CIEAYIOIINM
o0pa3zom. KaxxjoMy cTyneHry B

«Opurane» mpenojaBarenb NepcoHabHO 3amaér 1 — 2 Bompoca, Kacarommecs oo
HOpsiIKa BBIIOJIHEHUsT J1TAOOpaTOpHOM paboThl, IMOO (U3HYECKOH CyTH HCCIEeIyeMOro B
Heill sBieHus. CTyAEHT CuUuTaeTcs JOMYIIEHHBIM K BBIIIOJIHEHUIO J1A0OPAaTOpHOW paboOThI
TOJILKO IOCJIE YCIEUIHOM cllaud KOJUIOKBUYMA.

OKCHepUMEHTAJIbHBIE JIaHHbIE, IIOJIyY€HHbIE B XOJE BBIIOJHEHUS Ja0opaTOpHOU
paboThl M mpejAcTaBIE€HHblE B TaOIMYHON (opme, 3aHOCATCS B HpOTOKoJ. Jlomyckaercs
HAJIMYME OJTHOTO TPOTOKOJIA HA «OpUTaIy».

3ammra J1a0OpaTOpHBIX paboT IMpeamnosiaraeT HajJIuyue OT4éra Yy KaxIoro us3
oOyuaronuxcsa. OTuéT JO/HKEH ObITh BBIOJHEH I10 BCEM IIpaBHJIaM, IPEIyCMOTPEHHBIM
METOANYECKUMH YKa3aHUSIMU K J1a00paTopHOHM paboTe 1 HOpMAaTUBHON AoKyMeHTauueil BY3a.

Ilocne oO3HaKOMIEHUS C COJAEpPKAHMEM OTYE€Ta M IPEACTABICHHBIMM B HEM
pesynbTaTaMyd  HMCCIEIOBAHUS, MpernojaBaTeNb 3aMaéT KaxaoMy M3  oOydaromuxcs
HECKOJIbKO BOIIPOCOB, KacaroIlIMXCs JIMOO TEOPEeTUYECKOro MaTepuana, H3JI0KEHHOTO B
METOIMYECKUX YKa3aHUAX, JUOO aHalnM3a TOJIYYEHHBIX OSKCHEPUMEHTAJIbHBIX JaHHBIX.
Tonpko mocine ycreurHblX OTBETOB OOyYaroIlerocs Ha BOIPOCHI MpErnojaBaTelis U YCBOEHHUS
UM TEOpPETHYECKOT0 MaTepuaia, CTaBUTCS OLICHKA.

Takum o0Opa3zoMm, Tmpu MPOBEACHUM JIAOOPATOPHBIX 3aHATUHA  MpenojiaBaTelib
OCYILIECTBJISET KOHTPOJIb YCIIEBAEMOCTH MTOCPEACTBOM CIIELYIOIUX CPENICTB!

. OLICHHBAIOTCS OTBETHI CTYJIEHTOB IIPU caue KOJUIOKBUYMa;

. OLICHMBAETCS YCIIEIIHOE BBINIOJHEHUE MPOrPAMMBI MCCIIEN0BAHUM, U3JI0KEHHON B
METOJMYECKUX YKa3aHUAX U IPaMOTHOE 0(hOpMIICHHE TPOTOKOIA;

. OLIEHUBaeTcs TIpaMoTHOEe odopmieHne oTuéra 1o JabopaTopHoi pabore B

COOTBETCTBUH C TPEOOBAaHMUSIMH METOJMUYECKHX YKa3aHUH, a Tak)Ke HAJMYME B OTYETE BBHIBOJIOB
0 pe3yJbTaTax MpOBEAEHHBIX UCCIIEIOBaHUM;

. OIICHUBAIOTCS OTBETHI CTYICHTOB B X0]I€ 3aIIUTHI TAOOPATOPHON paObOTHI.
Bce onienku, B TOM 4Hciie HTOTOBasA, BBICTABIISIOTCS O S5-0abHOM IIKae.

Jist ka0l 3 yKazaHHBIX B TaOmuie 6 mabopaTopHbix padot B 6nbmmoreke ['YAII u
B nabopatopuu B aya. 11-016 umeroTcs MeToandeckue yKazaHusl.

B MeToamueckux yka3zaHUSIX K BBITOJHEHHIO JTAOOpPATOPHBIX pabOT 00O3HAYEHBI IIETH
KaX/10i1 paboThI, IPUBOAUTCS MEPEUYEHb JIAOOPATOPHOTO 00OPYAOBAaHUS U cXeMa J1abopaTOPHO
yCTaHOBKH. B cxkatoii ¢opme maHBl OCHOBHBIE TEPMHHOJIOTHYECKUE TIOHSATHS, OTHOCSIIAECS K
UCCIIEIOBAHUIO, pa3bsCHEHA CYTh MCCIENYeMbIX (PU3MYECKUX SIBJICHUH, MPUBEIEHBI pacuéTHbIC
dopmynbl. Tam ke TpeACTaBICHBI TaOIUIBI HSKCIEPUMEHTAIBHBIX JaHHBIX, ITOJYYEHHBIX



oOyJalomuMIcs B XOJ€ BBINOJHEHHUs JabopaTopHoil pabotbl. Kpome Toro, meroauyeckue
YKa3aHUs COJAEPKAT KaK IUIaH MCCIICOBAHUS, TaK U METOJUKY 00pa0OTKH 3KCIECPUMEHTATBHBIX
JAHHBIX, CIIOCOOBI MX MpeACTaBIeHUS (TOCPEACTBOM TaONHIl U TPaQHKOB), a TAKKE MPUMEPHBIC
KOHTPOJIbHBIE BOIIPOCHI.

CrpykTypa 1 opma oTUeTa 0 Ja00paTOpHOI paboTe

[IpuBOIATCSA B METOUYECKUX YKA3aHHUIX K BBIIIOJHCHHUIO Ja0OPATOPHBIX padoT, a TAKKE
B paszesie HopMaTHBHOM gokyMmeHTanuu caiita ['YAIT https://guap.ru/regdocs/docs/uch

TpeboBanus K 0OPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe

[TpuBoOATCS B METOIUYECKIX YKA3aHHSX K BBITIOJTHEHHUIO TaOOPATOPHBIX padoT, a TaKKe
B pazjielie HOpMaTUBHOM JoKkymenTammu caiita ['YAII https://guap.ru/regdocs/docs/uch

11.5. Metoauueckue ykazaHUs Ui OOy4aloUIMXcs M0 TPOXOXKIECHHIO KypCOBOTO
IPOCKTUPOBAHUS/BBINIOIHEHHS KypcoBod padotel (He mpemycMOTpeHO y4eOHBIM IUIAHOM 110
JAHHOW JUCLUILTUHE).

11.6. Mertoauueckue ykazaHus JUIsi OOYYAIONIMXCS MO MPOXOXKICHUIO CAMOCTOSITEIHHOM
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOyJarommxcsi 1Mo 3a04HOM (GopMe OOyYEHHS, CaMOCTOSITEIIbHAsS padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CAMOCTOSTENFHONW paboThI, y oOydaromerocst GopMHpPYyeTcs
1enecoo0pa3Hoe MmIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HAaBBIKM B YCBOCHHMU MW CHCTCMATHU3allUH HpI/IO6peTaCMLIX 3HaHPII>i, oOecrieunBaeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOyUYCHHsI, IIOMOTACT TIOJYYUTh HABBIKH TOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHHS MO BBHIMOJHEHUIO KOHTPOIBHBIX PadOT (g 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIYCMaTpPUBACT KOHTPOJIb KaydecTBa 3HAHUU
00yyYaroIuxcsi, OCYIIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUTUINHBI.

Cucrema OIIEHOK 1O MPOXOXKACHUIO TEKYLIET0 KOHTPOJIS YCIIEBA€MOCTH OCYIIECTBIISETCS
B COOTBETCTBMM ¢ TpeboBaHuaAMu llonoxkenuit «O TekyleM KOHTpOJE YCIEBAEMOCTH H
NpPOMEXYTOUHOU arTectanuu cTyaeHToB ['YAII, olywarommxcs 1O HporpaMMbl BBICIIETO
oOpazoBanus» U «O MOIYIbHO-PEUTHHIOBOM CHCTEME OLIEHKH KadecTBa Y4eOHOW paloThI
ctyaeHToB B ['Y Al».

11.8. MeToau4ueckue yKa3zaHUs JUIs OOyYarONIMXCs MO MPOXOKICHHIO IMPOMEKYTOTHON
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTamusi  OOy4arOmUXCs — TMPEAyCMaTpuBaeT  OICHUBAaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB OOYy4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OLEHKH 3HAaHUM, TONYyYEHHBIX OOYYalIIUMCA B IMpOlecce
W3Yy4YEeHUSI BCEH MHMCIUIUIMHBI UM €€ YacTH, HABBIKOB CaMOCTOSITEIHHON pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B



NEpUOJ SK3aMEHAIlMOHHOM CecCMM M 3aBepLIacTcs aTTECTallMOHHOW OLIEHKOW «OTIUYHOY,
«XOpOILOY», YAOBIECTBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

CucremMa OLICHOK IpU IPOBEACHHUU IPOMEKYTOYHOW aTTECTallMM OCYLIECTBIIIETCS B
COOTBETCTBMM ¢ TpeOoBaHuAMU Ilonoxenuit «O TekylieM KOHTpPOJIE YCIEBAEMOCTH M
NPOMEXYTOYHOH arrectauuu cryneHToB ['YAII, oOydarommxcst MO HpPOTrpaMMBbl  BBICIIETO
oOpazoBanusa» U «O MOAYIBHO-PEUTHHIOBOM CHCTEME OLEHKM KauecTBa y4eOHOH paloThl
ctyneHToB B ['YATI».

Takum oOpa3oM, WHTOroBas OLIEHKa 3HaHUM oOyuwaromierocs IO JAUCLUILIMHE,
CKJIa/IbIBAETCS U3 OLIEHOK, MOJIY4YE€HHBIX

- 32 [I0CEIIAeMOCTh JIEKLIMOHHBIX U J1a00pPaTOPHBIX 3aHATHIL;

- B XOJI€ BBINOJHEHHUsI BCEX IMPEIyCMOTPEHHBIX HacTosAlled paboueill mporpaMmoii
71a00paToOpHBIX padoT U UX YCIIEHIHYIO 3alUTY;

- B XOJI€ BBIIIOJHEHHUSI CAMOCTOSATEILHON PabOTHI;

- IpU TNPOMEXKYTOYHOM TECTUPOBAHMU (IIPOBOAUTCS B CEpPEIUHE CEMecTpa IIo
MaTepHaigaM JIEKIIMOHHOTO Kypca, MepedeHb BOIPOCOB IpHUBEJAeH B Tabmuue 18 Hacrosmiei
paboueit mporpaMMel);

- IpU UTOTOBOM TECTHUPOBAHUM (IPOBOJUTCS IOCIE O3HAKOMJIEHUS C JIEKIUOHHBIM
KypcoM Ha 3auyéTHOW HeJene, MepeueHb BOIPOCOB IpuBeAeH B Tabmuue 18 Hacrosmei
paboueil mporpamMmsl);

- Ha DK3aMEHe.

OILICHKH BBICTABJIAIOTCS 10 5-OanpHOM mikaie (cM. Tabm. 14). HroroBas olieHKa,

dbopmupyrOIascs Ha OCHOBE YKa3aHHBIX CPEJCTB KOHTPOJISI 33 YCIIEBAEMOCTHIO, BBICTABISACTCS
TAKXe M0 5-0aIbHOM 1IKAJIE.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




