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AHHOTaNINA

JucuuruimHa «Jla3eppl U MX TPUMEHEHHE» BXOTUT B OOpa30BATEIbHYIO IMPOrpaMMy
BbICLIET0 O00pa3oBaHMsi — IMporpaMMy OakajaBpuaTa II0 HAIPaBJICHUIO MOJArOTOBKH/
cnenuanbHoctn 12.03.05 «JlasepHas TexHWKa W Ja3epHbIE TEXHOJOTUW» HAIMPABICHHOCTH
«JIa3epHasi TeXHHKA U JIa3epHbBIC TEXHOJOTUMY. JluciumuimHa peanusyeTcs kageapoit «No23y.

JlucuuiuinHa HaresneHa Ha (POPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIINX KOMITETCHITHINA

I1IK-1 «CnocobeH k pa3paboTKe TEXHOIOIMYECKHX MPOLIECCOB M3TOTOBJICHHS THUIIOBBIX
Y3JI0B U A€Tajell J1a3epHOM TEXHUKH, JIA3€PHBIX ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM

IIK-2 «CnocobeH k pa3paboTKe TEXHOJOTHYECKUX IPOLECCOB COOPKUM M FOCTUPOBKU
TUIOBBIX CHUCTEM, MpPHUOOPOB, Y3JIOB W JeTajei Ja3epHOM TEXHHWKH, Ja3epHBIX ONTHKO-
3JIEKTPOHHBIX TPHOOPOB U CHCTEM

I1K-3 «CnocobeH K pa3paboTKe TEXHOJIOIMYECKHX MPOLECCOB KOHTPOJISI MEXaHUYECKHX,
ONTUYECKUX M ONTHUKO-3JICKTPOHHBIX OJIOKOB, Y3JIOB M 3JEMEHTOB THUIIOBBIX CHUCTEM IPHUOOPOB,
Ja3epHON TEXHUKH, JTa3EPHBIX ONTHKO-3JICKTPOHHBIX TPUOOPOB U CUCTEM»

I1IK-7 «CrnocobeH K ydacTuio B pa3pa0OTKe TEXHMYECKMX TpeOOBaHUM M 3ajaHuil Ha
IIPOEKTUPOBAHUE THUIOBBIX CXEM IPUOOPOB, Y3J0B U JI€Talel JIa3epHOM TEXHUKH U JIA3€PHBIX
OITUKO- AJIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopnepxaHue AMCLUUIIMHBI OXBAaThIBA€T KPYr BOIIPOCOB, CBS3AHHBIX C H3YYEHHEM
XapaKTEepUCTUK U IapaMeTpOB BaKHEHIIMX KBAHTOBBIX NMPHOOPOB — I€HEPATOPOB JIA3€PHOI0
U3Ty4eHUs, a TaKXKe MPUMEHEHUsl TaKuX NpUOOpOB B TEXHUKE U TEXHOJOrusX. B pesynbrare
U3y4eHMs] HACTOSILIEH JUCLMIUIMHBI CTYAEHTBl IOJIydyaT 3HAaHUS, UMEIOIIUE HE TOJIbKO
CaMOCTOSITENIFHOE 3HAa4YeHHWE, HO U SBISIONMECs (YHOIAMEHTOM JUIS H3Y4eHHUs psana
HOCEIYIOIMX CIEeNUATbHBIX JAUCLHUIUINH, a TaKKe MPAKTUYECKOM paboThl CIELUAIUCTOB B
00J1aCTH J1a3epHBIX TEXHOJIOTUM.

[IpenonaBanve JIUCHMIUIMHBI HpeAycMaTpUBaeT ciexyroume ¢GopMbl OpraHU3aLUU
y4eOHOro Ipolecca: JEeKIHMH, JadopaTopHble pabOThl, CaMOCTOSTEIbHAs paboTa CTYIEHTA,
KOHCYJIbTALIUU.

[IporpamMMoll AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS: TEKYIIUHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (popMe sK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHS JUCIIUIUIMHBI COCTABIseT 4 3a4eTHBIX enuHulbl, 144
qaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. IlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB O0YUYEHHMS MO JUCLUIUINHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI
OObecnieueHne MOATOTOBKU CTYAEGHTOB B OOJIACTH JIa3epOB M HUX INPUMEHEHMs, a UMEHHO B
BOmpocax (YHKIMOHMPOBAHUS KBAaHTOBBIX T'€HEPATOPOB, MX OCHOBHBIX  MApaMETpOB U
XapaKTEPUCTHK, a TAKXKE BOIIPOCOB MPUMEHEHUS ITUX YCTPOICTB B pa3IMUHBIX cepax TEXHUKU
u TexHonoruil. OCHOBHOW 3amauell TUCHMIUIMHBI SBJISIETCS H3YydeHUE (U3NYECKHX OCHOB
(YHKLIMOHUPOBAHUS TaKUX PHOOPOB, A TAKIKE UX BO3MOXKHOCTEH U IPUMEHEHHH.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BhICHIEr0 0Opa3oBaHus (Jajiee —
OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX Pe3yJIbTATOB O0yUYEHHUs 110 AUCLHUIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMIUIMHBI O0OydYaroUuiics AOIKEH 00jaiaTh CeIyOLIUMU
KOMIIETEHIIMSIMU HJTH UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmunua 1 — [lepeyeHp KOMIETEHIIMNA U HHINKATOPOB MX JOCTHKCHHS

Kon n
Kareropus (rpymnmna) Kon n HanMeHOBaHUE HHAMKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIMH
[TK-1 Cnocoben k
pa3zpaboTke
TEXHOJIOTUYECKUX
IIPOLIECCOB [1K-1.3.1 3HaTh NPUHLMIIBI TOCTPOEHUS U COCTaB
U3TOTOBJICHUS Ja3epHBIX NMPUOOPOB, CUCTEM; MaTEpPHUAJIbl U
[Tpodeccuonanbhble
KOMITETCHIIHH TUIIOBBIX Y3JIOB U TEXHOJIOTHH, UCIOJIb3YEMbIE JJI1 U3TOTOBICHUS
nerasei ga3epHon JIa3epHOM TEXHUKHU; METO/IbI pabOThI C HAY4HO-
TEXHHKH, JIJA3€PHBIX | TEXHUYECKOMU JIUTEepaTypoil U HHpopManueit
OINTHUKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM
[1K-2.3.1 3HaTh NPUHIMIIBI IOCTPOEHUS U COCTaB
Ja3epHBIX MPUOOPOB U CUCTEM; " ONITHYECKUE
MaTepuajbl U TEXHOJIOTUH, B T.4. 7S JIa3epHOU
TEXHHUKH; OCHOBBI OIITHUECKNUX U3MEPEHNN;
[TK-2 CriocobeH k ’ N P ’
CXEMBbI U3MEPEHNUI OCHOBHBIX TapaMeTPOB
pa3paboTke 9 .
ONTUYECKUX JIETAJIEH JTa3epHON
TEXHOJIOTUYECKHUX .
TE€XHMKH;  TIPUHIUIBI U3MEPEHUH ITapaMeTpoB
IPOIIECCOB COOPKU U . .
ONTUYECKUX JI€TAJIEH JTa3€pHON TEXHUKH Ha
FOCTUPOBKH THUITOBBIX
[TpodeccuonanbHble CHCTeM. IDHGODOB COBPEMEHHOM 000pYJI0OBaHUH; COBPEMEHHbIE
KOMIIETEHIINH » PHDOPOB, METOBI U TPUOOPBI METPOJOTMUYECKOTO
y3JI0B U AeTaneit
. o0ecrnieuyeHns B TEXHOJIOTHUECKUX MPOoIeccax
Ja3epHON TEXHUKH, o
cOOpPKH U FOCTUPOBKH ONTUYECKUX JIeTalei
Ja3epHbIX ONTHKO-
JIa3epHBIX MPUOOPOB U TEXHUKH; METOABI COOPKHU
AIIEKTPOHHBIX
Ja3€PHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB;
puOOpPOB U CHCTEM
METO/Ibl FOCTUPOBKH JIa3€PHBIX OMTHUKO-
3JIEKTPOHHBIX TPUOOPOB; METOBI PAOOTHI C
Hay4HO-TEXHUYECKOU JINTEPATypOill U
uHpopmanuen
[TK-3 Cnocoben k [1IK-3.Y.1 ymeTs 000CHOBBIBaTH MpesiaraeMble
[Tpodeccuonanbhble | pazpaboTke TEXHUYECKHE PEIIeHUs NpHU pa3paboTKe
KOMIIETEHIIUU TEXHOJIOTHYECKHUX TEXHOJOTHYECKHUX MPOIIECCOB KOHTPOJISI OJI0KOB,
MPOIIECCOB KOHTPOJIS | Y3JIOB M 3JIEMEHTOB JIa3epHBIX MPHOOPOB U




MEXaHUYECKHUX,
ONTUYECKUX U
OIITUKO-
3JIEKTPOHHBIX
0JIOKOB, Y3JI0B U
3JIEMEHTOB THIIOBBIX
CUCTEM NpUOOPOB,
Ja3epHON TEXHUKH,
Ja3epHBIX ONTHKO-
3JIEKTPOHHBIX
IpuOOpPOB U CUCTEM

CHUCTCM; aHAJIU3UPOBATh, MIPCACTABJIIATL U
0o(OpPMIIATH PE3YNIBTATHI IIPU pa3pabOTKe
TEXHOJIOTUYECKUX MPOIECCOB KOHTPOJIS OJIOKOB,
Y3JIOB H QJIEMEHTOB JIa3ePHBIX TPUOOPOB U
CUCTEM

[Tpodeccuonanpubie
KOMITETCHIINH

[TK-7 Cnocoben k
Y4acTHIO B
pa3zpaboTke
TEXHHYECKUX
TpeOOBaHUH 1
3a/1aHNui Ha
MPOEKTUPOBAHHE
TUTIOBBIX CXEM
npuOOpOB, Y3II0B U
JleTajneu J1a3epHou
TEXHHUKU U JTA3ePHBIX
OTITHKO-
AIIEKTPOHHBIX
IpuOOpPOB U CUCTEM

I1K-7.3.1 3HaTh OCHOBHBIE 00JaCTH TPUMEHEHHUS
Ja3epHOI TEXHUKH U JIa3ePHBIX TEXHOJIOTHIA;
MIPUHIUIIBI TIOCTPOCHUS M COCTAB JIa3€PHBIX
npUOOPOB U CHCTEM; TIPUHIIUTIBI
KOHCTPYHPOBAHHS Ja3€PHBIX ONTHKO-
ANIEKTPOHHBIX PUOOPOB, MX Y3JI0B U JICMEHTOB;
ONITUYECKHE MAaTepPHaJIbl M TEXHOJIOTUH;  ONTaCHBIE
Y BpEIHBIC SKCILUTyaTallMOHHBIE (PAKTOPHI, UX
MpeaesbHO-I0MyCTUMBIE YPOBHH BO3JCHCTBUS Ha
YeJI0BEeKa, TEXHUKY U OKPYKAIOIIYIO Cpey pU
HKCILTyaTalluH JIA3E€PHBIX CUCTEM U TEXHOJIOTHIA;
METOJIbI PAOOTHI C HAYYHO-TEXHUYECKOU
auTeparypor U uHpopMarmen

— ®duzuka

2. Mecro nucuumiaussl B ctpykType OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIINX AUCLIUTIINH:

— Marematuka-1 (AHanmuTHYecKast reoMeTpus U TnHeitHas anreOpa)
— Maremartuka-1 (Marematuyeckuit aHamus)

— OCHOBBI ONTUKH
— OCHOBBI TEOPHH ONTUYECKUX CUTHAJIOB

3HaHI/I$I, IMOJIYYCHHBIC IIPpHU H3YUCHUHU MaTcpuajia ]j[aHHOI\/JI JUCHUIIIIMHBI, MMCIOT KaK
CaMOCTOSTENIbHOE 3HAUE€HHE, TaK U MOT'YT UCIIOIb30BATHCS MPU U3YyYEHUHU APYTUX JTUCUUILIUH:
- B3anmopeiicTBHE J1a3€pHOTO U3YyUYECHHS C BEIIECTBOM;

- OnTudyecKkne CUCTEMEBI CBsI3H,

- OcHOBEI KOHCTPYUPOBAHUA ONITUYCCKUX U JIA3CPHBIX HpI/I60pOB 1 CUCTEM

Tabnule 2.

3. O0beM U TPYJ0EeMKOCTh JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENbHBIX BHAOB Y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaMm) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYL0EMKOCTh JIUCIUIIITMHbI

TpynoemkocTs o

Bun yuebHoit paboTbl Bcero ceMecTpam
Neb
1 2 3




Oowan mpyooemKkocmp oucyununl, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuuecko no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCIJIE:

nexrun (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3aastus  (113),

(dac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoi ammecmayuu: 3ader, s 33
audd. 3auer, sx3amed (3auer, udd. 3au, Dk3.) i i

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIUIUIAHEI IO pa3/ienaM U BUIaM 3aHITHI.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMBI TUCIIMITITHHEI Jlexuu I13 (C3) JIP KII CPC
(gac) (gac) (4ac) (4gac) (gac)
Cemectp 6
Pasnmen 1 16 6 7
Tema 1.1. 6
Tema 1.2 6 4
Tema 1.3. 4 2
Paspnen 2 14 9 7
Tema 2.1. 4 3
Tema 2.2 4 4
Tema 2.3. 4 2
Tema 2.4 2
Paspen 3 4 2 7
Tema 3.1. 1 2
Tema 3.2 1
Tema 3.3. 2
Uroro B cemectpe: 34 17 21
Hroro: 34 0 17 0 21
[IpakTueckass MHOATNOTOBKA 3aKJIIOYAETCd B  HENOCPEACTBEHHOM  BBINOJHEHUU
00yJaronuMucs OITPEICIIEHHBIX TPYIAOBBIX byHKIHH, CBSI3aHHBIX C Oymymen

HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHATHH.
Copep:xanue pa3feioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B Ta0HIIE 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep
pasnena

HaszBanue u conepxanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 HenpepbIBHBII 1 HECTALIMOHAPHBIN peXXUMbI PAOOTHI J1a3€POB.




1.1 IloporoBble yciiOBHS M BBIXOJHAs MOIIHOCTb TPEX- U UYETBIPEXYPOBHEBBIX
Ja3epoB, IEPEeCTpOMKa YacTOThl TI'EHEpAalMM JIa3epa, OJHOMOJOBBIM U
OJTHOYACTOTHBIM PEXUMBI TeHepauud. HenpepbIBHBI U UMITYJIBCHBIA PEKUMBI
pabotbl. Penakcanmonnsie KojgeOaHus.

1.2 Monynsiiusi JOOPOTHOCTH J1a3epPHOTO PE30HATOPA, METOIbI U IMHAMUKA TIporecca

MOYJSILIAH.
1.3 CusXpoHM3aIMs MOJI PE30HATOPA, METOIbl CHHXPOHHU3AIIUN MOJI.
2 TBepoTeNbHbIE, BOJIOKOHHBIE, ITOJTYITPOBOIHUKOBBIE JIa3€Phl U

UX PUMEHEHUSL.
2.1 Nd, Yb u apyrue nazepsl Ha RE-3nemeHTax, npuMeHeHHS.

2.2 Jlazeppl Ha THUTaH — candupe, ajiekcaHapure u Ap. TM — HOHax U HX
IIPUMEHEHHUS.

2.3 IlomynpoBOAHUKOBBIE JIA3€Pbl, XapAKTEPUCTUKU U IPUMEHEHHUS.

2.4 BoJIOKOHHBIE JIa3epbl, TPUMEHEHHUS

3 ["a30BbIe Ma3epbl U UX TPUMCHEHUS
3.1 Jlazephl Ha HEUTPATBLHBIX AaTOMAaX
3.2 Monnsle nazepsl

3.3 MoJeKyisipHbIC Ta30BbIE Ja3ephl

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

W3 Hux No
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TPYIOEMKOCTh, |MPaKTHYECKOH |pasiena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

("ac) JIMHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

| |

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbIX padboT TPyAOCMKOCTE, | NPAKTHHECKOH | pasieiia
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 6
1 HccnemoBanue HEMPEPHIBHOTO HEO TUMOBOTO 6 6 1,2,3
Ja3epa C MoJyNPOBOJHUKOBOM HAKAUYKOH
2 Hccnenosanue paborst umiybeHoro Nd-YAG 4 4 1,2

na3epa B pekuMax CBOOOIHOM reHepaluu 1
MOJIYJISAILUH JOOPOTHOCTH PE30HATOPA

3 UccnenoBanue paboThl TUTaH-CaipuPOBOTO 7 7 1,2
Jla3epa ¢ NOJIyIIPOBOJHUKOBOM HAaKauKOM B
peKME HEMPEPHIBHOM NIEpecTpanBaeMou 1Mo
JUTMHE BOJIHBI T€HEpPALUU U B PEXKUME
MMaCCUBHOM CUHXPOHM3AITUU MOJI

Bcero 17




4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIxcs
Bunel camocTosiTennbHOM paboThI M €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTOsTeNIbHON PabOTHI U €€ TPYIOEMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosiTensHO#M paboThI
Jac Jac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania
21 21
nucuuriniel (TO)
IToaroroBka K MpoOMeEXyTOUHOU
0 0
atrecrauuu (ITA)
Bcero: 21 21

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUTSL CAMOCTOSITEIIbHOU PabOThI 00YUYArOIIUXCS [0 JUCIUIUTHHE (MOJTYJTIO)

Y4eOHO-METOIMUECKAE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepedeHb Me4aTHHIX U AIEKTPOHHBIX Y4EOHBIX U3TaHUH
7. TlepedyeHb neYaTHBIX U DJIEKTPOHHBIX Y4eOHBIX M3IaHUI NMPUBEIEH B Ta0IUIE 8.
8. Tabmuua 8— IlepeueHb neyaTHbIX M 3JIEKTPOHHBIX YU€OHbBIX M3JJaHUN

Kommuectso
9K3EMIUISIPOB B
ITudpp/ P
bubnuorpaduueckas ccplika Oubmorexe
(KpoMe AIEKTPOHHBIX
9K3EMILISIPOB)

URL anpec

621.373 3-43 3eento O. [TpuHIHUITEI g3 (1), @O (2),I'C

J1a3epoB, (2), CO (8)
N3 gerBeproe, M., 2008, 416 c.

681.8 51-60 M. Sur. OnrTuka u 7
Ja3epsl, BKITFOYas
BOJIOKOHHYIO OIITHKY
U OIITUYECKHUE
BOJIHOBOJIBI. [1ep. ¢
aHr. - M.: Mup. -
2005. - 544c.

621.373 K-44 I'.JI. Kucenes. KBantoBas u 12
onTryeckas anexrponnka, CII0,

Jlans, 2011, 306 c.

B.®. Jlebenes, K.B. Cepmtok,
N.H. ®omenko JlazepHbie
texnoziorun, CI10, 'YAII,
2021, 146 c.

https://books.ifmo.ru/file/pdf/2502.pdf | B.®d. Jlebenes. Jlazepnas



https://books.ifmo.ru/file/pdf/2502.pdf

¢doronuka, CIIO,
Yuusepcurer U'TMO, 2019,
105 c.

9. IlepedeHs 37€KTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OPMAIOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tadsmie 9.

10. Tabmuua 9 — IlepedeHp 3JIEKTPOHHBIX 0OpA30BATENBHBIX PECYPCOB HMH(POPMAIIMOHHO-

TEJICKOMMYHHUKAIIMOHHOH ceTH «/HTepHeT»

URL anpec HanmeHnoBanue

Hoctyn B ObC «Jlanb» ocymectBisiercsa o goropopy Ne 27, No28
http:/lib.aanet.ru/ or 27.01.2021

Hoctyn B OBC «ZNANIUM» ocymectBisercs o aorosopy Ne
071 ot 24.02.2021

Jloctyn B OBC «FOPAWT) ocymecTsisercs o gorosopy Ne 070
ot 24.02.2021

11.  IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTUI
11.1. [lepeuens mporpaMMHOr0 OOecTeueHus], UCIIOJIb3YEMOro MPH
OCYIIECTBIICHINH 00Pa30BaTEILHOTO MPOIEcca O AUCHUTUINHE.
[lepeuenp UCHOIB3yEMOT0 MPOrPAMMHOTO O0OecrieueHus npeacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHpr mporpaMMHOT0 00€CIICUCHHMS

Ne /it HaumeHnoBanue
1 http://www.rezonator.orion-project.org/
2 Resonator Studio
11.2. Ilepeuens UH(POPMALIMOHHO-CITPABOYHBIX

CUCTEM,HCITOJIb3yEeMBIX TIPH OCYIIECTBICHUH 00pa30BaTEIILHOTO MPOIlecca Mo TUCITUTUIHHE
[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabnuie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

No /1t HanmenoBanue

He npenycmorpeno

12. MarepuanbHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, TpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HaumeHnoBaHMe cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

2 | MynbrumenuitHas TISKIIMOHHAS 8y TUTOPHS

5 | CnenuanusupoBaHHas aboparopus «JlazepHol TEXHUKH U 51-06-03, yn. bonbmas
JIa3€PHBIX TEXHOIOTHIT MOpCKaﬂ, II. 67’ JUT.A



http://lib.aanet.ru/
http://www.rezonator.orion-project.org/

13. Onenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIlu
13.1. CoctaB OLICHOYHBIX CPEACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTaIlH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTallun

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K dK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amaun;
TecTsl.

13.2. B kayectBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBeacHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOIB30BATHCA
100-6amtpbHas ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHIH

OrieHKa KOMITETEHITUN

XapakTepucTruka c()OpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHas mKana PAKTEp (bop

OO6yuaromuiicst:

— T1y0OOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHaT,

— YBEPEHHO, JIOTUYHO, ITOCIICIOBATEIIBHO ¥ IPAMOTHO €ro M3JIaraer;

— ONUpasCh Ha 3HAHWS OCHOBHOM M JIOTOJHUTEILHOW JIUTEpPaATYpPHI,
COTJIMYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUS C MPAKTHICCKOU
«GauTEHO» NESATSIILHOCTHIO HAIPABIICHHUS;

— yMello 000CHOBBIBAET M apTyMEHTHPYET BBIIBUTAEMbIC M UJICH,

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJTHO BJIAJICET CHCTEMOM CITeIIUATH3UPOBAHHBIX TTOHITHH.

— nipaBWIIBHO BEIMOIHMI OT 90% 10 100% TecTOBBIX 3aMaHui .

OO6yyaromuiics:

— TBEPAO YCBOWJ IPOrpPaMMHBIN MaTepHall, F[PaMOTHO U IO CYIIECTBY
W3JIaraeT €ro, ONMUpasCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPpOIIO» — YBSI3BIBAET YCBOEHHBIE 3HAHMS C NPAKTUYECKOW JEeATEIbHOCTHIO
«3a4TCHOY HaIpaBJICHNUS,

— apryMEHTUPYET HayYHBIC MTOJIOKEHNUS;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— BJIQJICET CUCTEMOM CIIeMAIN3UPOBAHHBIX TOHITHIA.

— IMpaBMJIBHO BRIMOJHUA OT 70% 10 89% TeCTOBBIX 3amaHui .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
IO CYWIECTBY M3JAaraeT €ro, ONUpasch HAa 3HAHUSA TOJBKO OCHOBHOW

JUTEpaTyphl;
— JIOIyCKaeT HECYIECTBEHHbIE OIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENIBHOY» | — UCHIBITBHIBAET 3aTPyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OpMYITHMPOBAHUU BBIBOJIOB U 0000IIEHUT;

— YaCTUYHO BJIQJICET CUCTEMOM CIEIIMATM3UPOBAHHBIX MOHSITHH.
— IIPaBUJIBHO BBIMOIHII OT 51% 110 69% TeCTOBBIX 3aaHH .

—06yqalomm71c;1 HC YCBOWJI 3HAUUTEIBHON YacTu nporpaMmMHOTO

MaTepuana,
«HEYIOBJIETBOPUTENILHOY» | — TOMYCKAaeT  CYLIECTBEHHbIE  OMMOKM M  HETOYHOCTH  NpU
«HE 3aUTECHO» pPacCMOTpPEHUH TPOOJIEM B KOHKPETHOM HaIPaBJICHHH;

— UCHBITBIBACT TPYAHOCTHU B MMPAKTUYCCKOM NPUMCHCHUNU 3HaHHf/'I;
— HC MOXKCET apryMCHTHPOBATh HAYYHBIC ITOJTOXKCHHUA,




Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P p (opmpo

— He GOpMYITUPYET BHIBOJAOB M 0000IIEHHUH.
o kK
— IPaBUJILHO BBIMOJIHWI MeHee 51% TeCTOBBIX 3aJaHUul .

13.3. TunoBble KOHTPOJIbHBIC 33aHUs WA MHBIC MATCPUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/ [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Koxn
WHJUKATOpa
1 CtpykTypHas cxema JeHCTBUS Jla3epa, YCUICHUE MaJioro IK-1.3.1
CUTHaJja IK-2.3.1
2 CrniocoObI co3/1aHNsI MHBEPCHOW HACEIICHHOCTH, IIK-3.V.1
MHOTOYPOBHEBBIE CXEMbI HAKAYKH [1K-4.3.1
3 [ToporoBeie ycinoBHs U BBIXOAHASI MOIIIHOCTb TPEX- U YETHIPEX
YPOBHEBBIX JIa3€POB
4 [IepecTpolika 4acTOThI F€HEpalLMy JIazepa
5 OaHOMOJIOBBII M OJJHOYACTOTHBIN pPEXKUMBI T€HEepaluu
6 HenpepbIBHBIN 1 UMY IBCHBIN PEKUMBI PA0OTHI J1a3epa.
Penakcaimonsble KoebaHus.
7 Mopynsitys 10OpOTHOCTH PE30HATOPA
8 MeTo 161 MOAYIISILIMK TOOPOTHOCTH
9 CuHXpOHM3aIIMS MOJI JIA3EPHOT0 PE30HATOPA
10 MeTtoabl CHHXPOHU3ALUMU MOJT
11 HeoaumoBsIi 1 UTTEpOUEBBIH JIa3epbl, IPUHIUIILI JSHCTBUS U
0COOEHHOCTH, IPUMEHEHHE
12 BonokoHnHbI€ n1a3epbl, NPUHLNN IEHCTBHS, TAPAMETPHI,
MIPUMEHEHHE
13 Jlazepsl Ha ajeKCaHAPUTE U TUTAH- candupe, 0COOEHHOCTH,
MIPUMEHEHHE
14 Jlazepsl Ha RE -anemeHTax, MpuHLIMIIBEL 1EWCTBUS,
MIPUMEHEHUS
15 Jlazepsl Ha TM -aneMeHTax, NPUHUMUIIBI JEHCTBUSA,
MIPUMEHEHUS
16 IIT nazepsr Ha AI'C, npuHLIuD paboTsl, 0COOEHHOCTH,
CTPYKTYpa aKTUBHOTO BEIIECTBA
17 Xapakrepuctuku I1I1 na3epos.
[IpuMeHeHus moaynpPOBOAHUKOBBIX JIA3€POB
18 CO, CO2 na3epsl, cxema pabOThI, MapaMeTPbl, TIPUMEHEHHSI
7a3epoB, 0COOCHHOCTH
19 JlazepHbIil HarpeB MOBEPXHOCTH, IJIaBICHUE U UCIIAPEHUE
METaJIJIOB
20 Hcnonb3oBanue 1a3epoB B TEPMOSIIEPHOM CUHTE3E, JPYTUX
TEXHUYECKU CIIOKHBIX (PYHIaMEHTAJBHBIX U MPUKIIATHBIX
MIPUMEHEHHUSX
21 I'enepanus pemMrocekyHAHbIX UMIynbcoB (PCH)
22 [Tpumeps! TexHonoruid Ha ocHoBe PCU




Bompocsr (3amaun) nist 3avera / qudd. 3auera npeacTaBieHsl B Taduie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3agera

Kon

Ne /i Ilepeuens BompocoB (3ama4) ajisd 3a4era / Iu . 3a4€Ta
P p ( A )H A (bq) HHAWKaTOopa

Y4eOHBIM [IJITAHOM HE IPEAYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHp TeM /sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOJTHEHHUSI KYPCOBOM paboThI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BbIIOIHEHHS
3 KYpCOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocel 1yisi  mpoBeneHusT TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — IlpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

o Kon
Ne /i [IpumepHBIii TepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa
[TosicHATE MEXaHU3M YCUJICHHUS B aKTUBHOM BELIECTBE [IK-1.3.1
DyHKIIMOHATIBHAS CXeMa U IPUHIIMN JACHCTBUS Jla3epa. T1IK-2.3.1
Tpex- u YETHIPEXYPOBHEBBIC CXEMbI HAKAYKH, IK-3.V.1
MOSCHUTH UX CMBICII. T1IK-4.3.1

Yem ompeessieTcsi LIMPUHA CIIEKTpa Ja3epa B 0JJHOYACTOTHOM pexume?

Yto Takoe IIPOCTPAHCTBCHHAA KOI'CPCHTHOCTD ?

Yto Takoe BpCMCHHAA KOI'CPCHTHOCTD ?

Kakum 00pa3om ocymiecTBIsieTcss MOIYIISIHS JOOPOTHOCTH PE30HATOPA
Ja3zepa, METOJIbl MOAYJISIIIUU I0OPOTHOCTH ?

Y CTpOUCTBO U MPUHIUIT ACHCTBUA Ja3€pOB HA MOHAX NEPEXOJHBIX
MetaiioB (TM-uoHax)

B kakux nazepax u npu Kakux YCIOBHUSX MPOUCXOIUT CHHXPOHU3AIUS
mon?

HepeqncnnTe " MMOACHUTE MCTOABI MOAYJIALIUA )106p0THOCTI/I u
CHUHXPOHU3AIIUHU MO PE30HATOpA JIa3cpa.

Y CTpOUCTBO U MPUHIUIT ACHCTBUSA Ja3€pOB Ha PEAKO3EMENBHBIX
sanemenTax (RE-nonax)

[TpuHIMTT 1EeHCTBUS U IPUMEHEHHUE JIA3€POB HA HEOUME.

YCcTpoiCTBO M PUHITUIT ACHCTBUS TUTaH-caniUpoBOTO Ja3epa.

HazoBute 0COOEHHOCTH BOJIOKOHHOTO U AUCKOBOT'O JIa3€pPOB.

[Mpunnun nevicteus [111 nazepos, qocToMHCTBA, 0COOCHHOCTH,
NIPUMEHEHHSL.

Pezonatop ®abpu-Ilepo, ocobennoctu, mpumeHus. Jpyrue Turb
JIa3epPHBIX PE30HATOPOB, UX OCOOEHHOCTH.

Mertos! peanu3anyuy OJHOMOJIOBOTO, OJJHOYACTOTHOTO PEKUMOB
paloThI Ja3epa

Mertoapl peasiu3aIii UMITYJIBCHBIX PEKUMOB paOdOTHI j1a3epa: CBOOOIHAS
TeHepaIus, pexxnuM MOAYJISIUN T0OPOTHOCTH JIa3€PHOTO PE30HATOPA,
PEXKUM CUHXPOHHU3AIMHN MOJT pe3oHaTopa. OCOOEHHOCTH, TPUMEHEHUS
MOI00HBIX JIA3€POB

CriekTpanbHble, SHEPreTUYECKHE U BPEMEHHBIE PEKUMBI pabOTHI
HauboJee pacpoCTpaHEHHBIX JiazepoB. [IpumeHeHus!.




[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/t [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHno

13.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISAIONUE  HPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIIETCHLUN, COAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpPYIOIIUX TOPAJIOK U MPOLEAYPY

IMPOBEACHNA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTalnu o6yqafoumxc;1
I'VAIL

14. Meroauueckue yKazaHus sl 00yYarOUIMXCs IO OCBOCHUIO JUCIUTUINHBI
(Huoice npusoosmces pekomenoayuu no COCMagieHuo 0aHHo2o pazoena)

14.1. Metoauueckre yka3zaHus [ OOYYAIOIIMUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM NO OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuanga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKoe U sSCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIIMHM B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHHS, HOBEUIIINX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIMOHHYI0 (YHKIWU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTMHAMM.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUHU 00YYAIOIIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIYYEeHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPENO/IaBATENIEM;

— pasBuTHE TNPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETY U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSITENIbHOM paOoTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHA HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACHSTH TJIaBHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJaM, IMOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TIONy4YeHHE TOYHOTO MOHMMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/IETbHBIX TEMATHK 110 JUCITUTIIIMHE.

CrpyKTypa NpeaocTaBiaeHus JEKIIMOHHOTO MaTepHraa:

- Bsegenmne;

- HenpepbIBHBIN 1 UMITYJIbCHBIN PeXUMBI PAOOTHI JIa3€POB;

- TBepnoTtenbHbBIE, BOJIOKOHHBIE U TIOJYIPOBOIHUKOBBIC JTa3€Phl, UX PUMEHEHUS
- T'a30BbIe N1a3epbl U X IPUMEHEHUS

- IIpouwne TumbI 1a3epoOB, UX OCOOEHHOCTH M MPUMEHECHHS

- 3aKJIIOYEHHueE.




[EEN

14.2. Meroauueckue ykazaHus A OOyYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
paboT (eciu npedycmompero yueoOHbiM NAaHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboOT OOy4aromMCS [OJDKEH YrIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHUKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIIMOHHONW XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOMT U3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUI.

BeinonHenue 51abopatopHbIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIelyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW AUCLUIUIMHBL;

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

— TOJIyueHHe HOBOM MH(OpMAINH 110 N3y9aeMON JUCIUILINHE,

— T[pHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM U pUOOpamHu.

3aanue v TpeOGoBaHUs K TPOBECHUIO J1a00PAaTOPHBIX PaboT

3aanue K MPOBEACHUIO JIA0OPaTOPHOU pabOThI OMpeesieTcs LEeNbI0 MPOBEACHUS dTOM
paboThI, CONEPKUT HUCXOJHBIC NAHHBIC YIS MPEABAPUTEIBHOTO TEOPETHUYECKOTO pacdera, a
TAaK)XXC MHOporpaMmMy OSKCIICPHUMCHTAJIbHBIX I/ICCJleI[OBaHI/If/'I XapaKTCPUCTUK W I[IapaMCTPOB
MPOIIECCOB U OOBEKTOB.

JlaboparopHbie paObOTHI BBITOJIHSIOTCS TPYNIIaMH CTYACHTOB 10 2 -3 yenoBeka. [lepen
BBINOJIHEHUEM JIAOOPATOPHBIX PA0OT CTYJICHTHI U3y4arOT MaTepHAIIbI JJAOOPATOPHOU paboThI, a
Tak)Ke TPeOOBAHMS 110 TEXHUKE OC30IMACHOCTH B TaOOPATOPHUH.

K naboparopnoii pabote AOMYyCKAIOTCS TOTBKO CTYACHTHI, MPOIIEAIINE
WHAUBUAYalIbHOE coOeceI0BaHUE C MpernojaBaTelieM U MOoKa3aBIIie YMEHHE MPaBUIbHO
UCIIONIb30BATh almnapaTypy, ICHO U YETKO MPEICTABIISIONINE MOPSIOK BHIMOTHEHUS PabOTHI.

CrpykTypa u hopma oTyera o 1abopaTopHOU padboTe

Otuer dhopMupyeTcs B CIEAYIOIIEM OPSIKE:

. TUTynbHBIN JTUCT.
. [IpoTokon k 1abopaTopHOil paboTe ¢ MOANUCHIO MPENOAABATENS WIH COTPYHHKA.

ITpoTokon x mabopaTopHOil paboTe sBIsSETCA JTAOOPATOPHBIM KYPHAJIOM, COJEpKaIlUM
HE0OXOUMBIE IS BBIIIOJHEHUS J1a00paTOpHOM pabOThl UCXO/IHbIE TaHHBIE, 3a()UKCUPOBAHHBIE
B TIIpolleccCe BBIMOJHEHUS JabopaTOpHOH palboThl pe3ynbTaThl. be3 moamucaHHOro
npernojaBaTesieM Wid COTPYIHUKOM MPOTOKOJIAa OTYET K 3alUTEe HE TPUHUMAETCS.

. Hens paboTHI.

enb paboThl MOKa3bIBAET, /IS YETO BBINOIHIETCS paboTa, HAllpUMED, Js MOITY4YECHHUS
WJIM 3aKPEIICHUs KaKUX HaBBIKOB, U3YYCHUS KAKUX SIBJICHUH, 3aKOHOB U T.II.

. Kpatkoe conepsxkanne paboThl.

Kpartkoe conepkanue paboThl BKJIIOYAET TEOPETHUECKOE OMUCAHHWE TEMAaTHKH JIabopaTOpHOU
paboThl, onKcaHue MoJiee, METOJI0OB U aJIFTOPUTMOB HEOOXOAUMBIX ISl MOJEIUPOBAHUS MPO-
IIECCOB M OOBEKTOB HAa KOMITBIOTEPE M 00pabOTKH MOTyYEHHBIX JAHHBIX.

. PesynbTaThl IpeBapuTENbHOTO pacyera.

IIpenBapurenbHble  pacueTbl IPOBOAATCS B COOTBETCTBHUM C 3aJaHUEM U IO3BOJISIOT
TEOPETUYECKH OLEHUTH IMapaMeTphl U XapaKTEPUCTUKHU HCCIEAYEMBIX IPOLIECCOB U OOBEKTOB.

. O6paboTKa pe3ynbTaToB.

O06paboTka pe3ynbTaTOB BKJIIOYACT OIMKCAHHWE XOJia BBIMIOJHEHUS pPaOOThI, MEpPEYCHb IOTy-
YEHHBIX PE3YJITATOB,COMPOBOXKIAIONINXCS HEOOXOMMBIMU KOMMEHTapUsIMHU, PacCUeTaMH U
MMPOMEKYTOUYHBIMHA BBIBOJJaMH, CXEMBI, YCPTCIKHU, Tpa(bHKH, AuarpaMmbl U T. 1.



7. BeIBOIBI IO pe3yibTaTaM BBITIOJIHEHHS paOOTHI.
BriBoapl mo paboTe AenaroTcs Ha OCHOBAaHMM OOOOLICHMS IOJIyYCHHBIX pe3yJIbTaToB. B BHI-
BOJ/IaX TAaK)K€ OTMEUAIOTCS BCE HEOCTATKH PabOThl, MO KaKOW-1100 MPUYUHE UMEIOIINE MECTO,
IPEUIOKEHUST M PEKOMEHJAIMKM 10 JaJIbHEHIIEMY HCCIIEOBAHUIO IOCTABICHHOW B pabore
poOJIEMBbI | T. TI.

8. [Ipunoxenus.
B npunoxenuss BeIHOCSATCS OuOIMorpaduyeckuii CIUCOK, COAEP)KALIUN CCbUIKM Ha KHUTH,
NEPUOINYECKUE W3JIAaHHSA, MUHTEPHET PECypChl, MCIOIb30BAaHHBIC NPH BBHITOJHEHUU pabOTHI U
opopmiieHHH OT4YeTa. B OCHOBHOM TEKCTE OTYeTa CCBHUIKM Ha IYHKThI OHOIMOrpaduueckoro
CIMCKa MpUBOJATCA B cieayrouiem Buge: [1, ctp.2], rae 1 — Homep mnyHkTa, cTp. 2 —
JOTIOTHUTEIbHOE YTOYHEHHE MECTOIOJIOKEHHSI B TEKCTE.
B mnpunokeHue BBIHOCATCS TakXKe CIpaBOYHAs M Tpouas MHGPOpMalus, HE BKIIOYCHHAs B
OCHOBHBIE pa3/ielibl OTYETA.

TpeboBanus k oopmIIEHHIO OTYETa O Ja00paTOPHOU padoTe
Otuer no naboparopHoit paboTe JOHKEH COAePKAaTh: 1eb PA0OThI, PUCYHKU
(hororpadmm) cxem 3KCepUMEHTOB ((DYHKIIMOHATBHBIX, OITHYSCKIX CXEM), UCTIONB3YEMBIX
nprOOpPOB (B ClTydae HEOOXOAUMOCTH), TAOJIUIIBI U3BMEPEHHBIX U PACCUMTAHHBIX BEJIUYUH,
HEOOXOAMMBIH [T aHAIIM3a TpapUUECKU MaTepHrall, aHAJIN3 MOTYYEHHBIX PE3YIbTaTOB U
BBIBO/IBI 10 pe3y/IbTaTaM padOThI.

Otuer BbIMONHsETCS Ha Oenoil Oymare ¢opmata 297x210 MM, Jomyckaercs
OpUMEHSATh OyMary «B KIETKY» H HCIOJIb30BaHHE o00eux cTopoH Jmcta. OOpasen
odopmiieHHsT TUTYIBHOTO JIMCTa TpUBEIeH Ha caite: http://standarts.quap.ru, (cexkrop
HopMaTuBHOW aokymeHTauuu ['YVAII). I'paduku crpositcs Ha OTAENBHBIX JHcTax (opmara
otuera. [lpu wucCnonp30BaHUM HEIWHOBAaHHOW Oymaru cleAyeT HaHeCTH Ha Tpaduku
KOOPIMHATHYIO CeTKy. MIumocTpanuu MaibIX pa3MepoB pa3MelIatoTcs Ha ogHoM jucte. Korma
Ha rpaduKe NPUBEICHO HECKOJIbKO (PYHKIIMOHAIBHBIX 3aBHCHUMOCTEH, TO KpUBBIE CJEIyeT
o0o3HayaTh JMOO pa3NTUYHBIM  HadyepTaHueMm, JuO0 mudpamu, 60 OyKBamMH, C
COOTBETCTBYIOIIMM pPa3bsICHEHHEM, pa3MEIIeHHBIM M0J rpagukoM. PasmepHOCTh Ha rpadukax
CTaBUTCS B KOHIIE OCHM KOOpJIMHAT BHE MOJIA Trpaduka B BHJAE APOOH, B UUCIUTENE KOTOPOH -
o0o3HaueHne (PHU3MUECKOW BEMYMHBI, @ B 3HAMEHATeNe - eIUHHIA m3MepeHus. [Ipu sTom
0003HaueHMsI IO OCU a0CLUCC JOJDKHBI pacnojaraTbes Mo OChblo, a IO OCH OPJMHAT - cJeBa OT
ocu. OOo3HaueHHs B BHJAE€ HAMMEHOBAHWW  cJelyeT  pacrojaraTb NapajuleIbHO
COOTBETCTBYIOIINM ocsiM. J111s ounpoBKY oceil mpuMeHsieTcsl HaTypainbHbIi psan uucen 0,1,2, 3,

., nomHokeHHbI 10", rae n = £2, £3, ... Bce rpaUKu U PUCYHKH JIOJKHBI HIMETh HYMEPAIIUIO
U TIOSICHSIOIINE TTOATNCH.

14.3. Mertoauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboTHI

B xone BbIMOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJarONIUiCs BBITOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mporiecce BBIMOTHEHHUSI CaMOCTOSITENBHOW paboThl, y oOydaromerocst (popMHUpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIMICHUS
npo(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBJSIIOIIMMH  CAMOCTOSTENIBHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHa 1o JUCIUILINHE;


http://standarts.guap.ru/

— METOJUYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00y4yarommxcs
10 3204HOM (hopMme 0OyueHUs).

14.4. Metoauyeckue ykazaHus JIjisi OOY4arOIIMXCs MO MPOXO0KIACHUIO MPOMEXYTOYHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTrecTamusi  OOy4arolIUXCsi  MPEAyCMaTpuUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TOJNYyYEHHBIX OOYYAIOIIUMCS B IIPOIECCe
M3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIbHONU paboOThl, CHOCOOHOCTH
NPUMEHATh MX JJIs pEHICHUs MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
nepuoj, SK3aMEHAIIMOHHOM CECCHM W 3aBEpILaeTcsi aTTEeCTAl[MOHHON OICHKON «OTIMYHOY,
«XOPOLIOY, KYJOBICTBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OIICHKH 3HAHUH, TOTYYCHHBIX OOYYaIOMIUMCS B XOJ€ M3yUCHUS
yueOHOM TUCIUIUIMHEI B [IEJIOM WJIM IPOMEXYTOUHas (0 OKOHYaHUU CEMECTpa) OI[CHKA 3HAHUN
00ydJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCIHUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHO»
WIH «HE 3aU4TEHOY.

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKUA 3HAHWM, MOJyYEeHHBIX
00ydJaroumMcs Mpy U3yYeHUH JUCIUIUIMHBI, TIPU BBIITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-UCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
COTIUYHOY, «XOPOIIO», KyAOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHOY.

— Cucrema OLEHOK IpU MPOBEJCHUH MPOMEKYTOYHON aTTECTAIlUU OCYILECTBIISETCS B

COOTBETCTBUU C TpeOoBanusaMu [lomoxkennit «O TeKyleM KOHTPOJE YCIIEBAEMOCTH |
MPOMEXKYTOUHOM arrecTanmu cTyaeHToB ['YAII, o0ydaromuxcs mo HporpamMMmbl BBICIIETO
obpazoBanusi» U «O MOAYIBLHO-PEUTHUHTOBON CHCTEME OIEHKH KadecTBa y4uyeOHOW pabOThI
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyio MporpaMmy JUCIUILIMHbI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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