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AHxHoTtanus

HucuunnuHa «Jlazeppl U MX NMPUMEHEHHE» BXOIUT B 00pa30BaTEIbHYIO MPOTrpamMmy
BBICIIETO OOpa3oBaHHMsl — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crnerunanbHocTl 12.03.05 «JlazepHas TeXHHMKa W JIa3€pHBIE TEXHOJIOTMW» HAIPaBJICHHOCTH
«JlazepHas TexHMKa U J1a3epHbIE TEXHONOTUNY. JuciumnnuHa peanusyercs kapeapoi «Ne23».

JucuunnuHa HaneneHa Ha GOpPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETEHIIUA!

IIK-1 «CnocoGeH k pa3pabdoTKe TEXHOJIOIMYECKHX MPOILECCOB M3TOTOBICHHS THUIOBBIX
y3JI0B U AeTajiell J1a3epHOU TeXHUKH, Ja3€PHBIX ONTHUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEMM

IIK-2 «CnocoGeH k pa3paboTKe TEXHOJOTHMUECKUX MPOIECCOB COOPKUM M FOCTUPOBKU
TUIIOBBIX CHUCTEM, NpUOOpPOB, Yy3JIO0B M JETajeil Ja3epHON TEXHUKH, JIa3epHBIX ONTHKO-
AIIEKTPOHHBIX IPUOOPOB U CUCTEM»

[TIK-3 «CrocobeH k pa3paboTKe TEXHOJOTHYECKUX MPOIIECCOB KOHTPOJISI MEXaHUYECKHUX,
ONTUYECKUX M ONTHUKO-3JIEKTPOHHBIX OJIOKOB, y3JIOB M 3JEMEHTOB TUIOBBIX CHUCTEM IPUOOPOB,
Ja3epHON TEXHUKHU, JIa3€PHBIX ONTUKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

IIK-7 «CrocobeH K y4yacTuio B pa3paOOTKe TEXHMYECKHX TpeOOBaHUN M 3aJaHUN Ha
IPOEKTUPOBAHUE THUIOBBIX CXEM HPHUOOPOB, Yy3JIOB U JI€Talel J1a3epHON TEXHHKHU U JIa3epHBIX
OIITUKO- AJIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopepxaHue NUCUUIUIMHBI OXBaThIBAeT KPYI BOMNPOCOB, CBSI3aHHBIX C H3YYEHHEM
XapaKTEePUCTHK U IMapaMeTPOB BaXHEHWIIMX KBAaHTOBBIX HNPUOOPOB — I'€HEPATOPOB JIA3E€PHOTO
U3JIyYeHUs, a TaKXKe MPUMEHEHHs] TaKUX MpUOOpPOB B TEXHMKE M TEXHOJOTHsX. B pesynbrare
U3yUYeHHs] HACTOSALICH JUCIMIUIMHBI CTYAEHTBHl IMOJMy4yaT 3HAHUS, HUMEIOIUME HE TOJIBKO
CaMOCTOSITEJIbHOE 3HAu€HUWEe, HO U sBisIomMecs (yHIaMEHTOM JUIsi M3y4YeHHUs psaja
HOCJEAYIOIUX CHEeIMaIbHbIX IUCLUUIUIMH, a TaKXKe MPaKTHUECKOW padoThl CIEUATUCTOB B
00J1aCTH JTa3epHBIX TEXHOJIOTHM.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET ClEAyroue (GopMbl OpraHu3aluu
y4eOHOTro Tporiecca: JIeKIuH, jdabopaTopHbie pPabOTHI, CaMOCTOSITENbHAs padoTa CTYICHTA,
KOHCYJIbTALIUU.

[IporpamMMoit AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTecTalus B (hopMe IK3aMeHa.

OO6mmast TpyJ0EMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBIIsIeT 4 3a4eTHBIX enuHUIbI, 144
Jaca.

SI3p1K 00yUYEHUS 110 AUCIIUTUTMHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUEHUS MO AUCIUILTHHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

ObecrieueHne OJTOTOBKU CTYICHTOB B 00JIACTH JIa3€pOB U UX MPUMEHEHUs, & UMEHHO B
BOMpocax (YHKIIMOHUPOBAHUS KBAaHTOBBIX T'€HEPATOPOB, HMX OCHOBHBIX  TMapaMeTpoOB U
XapaKTePUCTHK, a TAKXKE BOMPOCOB MPUMEHEHUS ITHX YCTPOMCTB B Pa3INuHbIX chepax TEXHUKU
u TexHojoruid. OCHOBHOW 3ajadei JUCIUIUIMHBI SIBISETCS HM3ydYeHHE (DU3UUECKUX OCHOB
(GYHKITMOHUPOBAHHS TAKUX MPUOOPOB, a TAKIKE MX BOZMOXKHOCTEH U TPUMECHEHHUI.

1.2. ucuumniaumHa BXOJUT B  COCTaB  4YacTh, (GOPMHUPYEeMOH  yYaCTHHKAMU
00pa3oBaTeNbHBIX OTHOIICHH, 00pa30BaTEeIbHON MpOrpaMMBbl BEICIIIET0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHsp mIaHUPYEMBIX PE3yJIbTATOB OOYUYEHUS MO TUCIUIUIMHE, COOTHECECHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AUCHMILIAHBI OOYYAOIIUNCSA JAODKEH 00JaJaTh CIeIyONIMME
KOMITETCHIIMSIMU WJIM UX 4acTsAMH. KOMIIETeHIIMM U MHIUKATOPBI UX TOCTHKCHUS TIPUBEACHBI B

Tabimuue 1.

Ta6mmma 1 — [lepeyeHb KOMIIETEHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Kon u
Kareropus (rpymmna) Kozn v HanmeHoBaHNE HHIUKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHIINH KOMIIETEHIINH
KOMIIETEHIIUH
[TK-1 Cnocoben k
pa3paboTke
TEXHOJIOTUYECKUX
IIPOLIECCOB I1K-1.3.1 3HaTh NPUHLUMIIBI IOCTPOEHUS U COCTaB
U3TOTOBJICHUS Ja3epHBIX NPUOOPOB, CUCTEM; MaTepHAaIIbl U
[Ipodeccuonanbubie
KOMITETCHITHH TUIIOBBIX Y3JIOB U TEXHOJIOTUH, UCII0JIb3YEMBIE JIJIsl U3TOTOBJICHUS
JeTasnei gazepHon Ja3epHON TEXHUKHU; METO/Ibl pabOThI C HAY4YHO-
TEXHHKH, JTA3ePHBIX | TEXHUYECKOH JInTepaTypoi u uHpopmarmei
OITHKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM
I1K-2.3.1 3HaTh NPUHLMIIBI IOCTPOEHUS U COCTaB
Ja3epHBIX MPUOOPOB U CUCTEM; " ONITUYECKUE
MaTepUajbl U TEXHOJIOTHH, B T.Y. JUIS JIa3epHOU
TEXHUKH; OCHOBBI ONITHYECKUX N3MEPEHNUH;
TK-2 CriocoGe K : y pet;
CXEMBbI U3MEPEHNI OCHOBHBIX ITapaMeTPOB
pas3paboTke 9 .
OINTUYECKUX JieTajel Ja3epHon
TEXHOJIOTMYECKHUX o
TEXHUKU; IPUHIUIIBI H3MEPEHUI TapaMeTpOB
MIPOIIECCOB COOPKH U . .
ONITUYECKUX JieTajel Ja3epHOi TEXHUKH Ha
FOCTUPOBKH THUITOBBIX
[Ipodeccrnonanbhbie CHCTEM. DHGODOB COBPEMEHHOM 000PYJI0OBAHUN; COBPEMEHHBIE
KOMIIETEeHIIUH > TPHHOPOB, METOBI U TPUOOPBI METPOJIOTMUECKOTO
y3JI0B U JeTanei
. o0ecrieyeHns: B TEXHOJIOTMYECKUX TpoIieccax
Ja3epHON TEXHUKH, o
cOOpPKH U FOCTUPOBKH ONITUYECKUX JleTaneit
Ja3epHBIX ONTHKO-
Ja3epHBIX IPUOOPOB U TEXHUKH; METO/ABI COOPKHU
AIIEKTPOHHBIX
Ja3€pHBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB;
puOOpPOB U CUCTEM
METO/I1bl FOCTUPOBKH JIa3€pHBIX ONTHUKO-
3JIEKTPOHHBIX TPUOOPOB; METOBI PAOOTHI C
Hay4HO-TEXHUYECKOU JINTEPaTypol U
nHpopmarmen
I1K-3 CnocobeH k [1K-3.VY.1 ymeTh 000CHOBBIBATH TpeJIaracMbIe
[Tpodeccuonanbhble | pazpaboTke TEXHUYECKHE PELIeHUs Ipu pa3paboTke
KOMIIETEHIIUH TEXHOJIOTMYECKHUX TEXHOJOTMYECKHUX MPOLECCOB KOHTPOJIS OJIOKOB,
IPOILIECCOB KOHTPOJISL | Y3JI0B M 3JIEMEHTOB JIa3epHBIX MPHUOOPOB U




MEXaHHYECKUX,
ONITHYECKUX U
OITHKO-
AIIEKTPOHHBIX
OJI0KOB, Y3JI0B U
3IIEMEHTOB THITOBBIX
CUCTEM IIPUOOPOB,
Ja3epHOI TEXHUKH,
Ja3epHBIX ONTHKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM

CHUCTCM; aHAJIU3UPOBATD, ITPCACTABJIATL U
o(OpMIIATH PE3ybTaThI IIPU pa3paboOTKe
TEXHOJIOTUYECKHX MPOIECCOB KOHTPOJISI OJIOKOB,
Y3JI0B ¥ 2JIEMEHTOB JIa3epHBIX MPHOOPOB U
CUCTEM

[Tpodeccruonanbubie
KOMITETCHIINH

[TK-7 Cnocoben k
YYacTHIO B
pazpaboTke
TEXHHUUYECKUX
TpeboBaHUH U
3a/laHui Ha
MPOCKTHPOBAHUE
TUTIOBBIX CXEM
npuOOpPOB, Y3II0B U
JleTasen JIa3epHou
TEXHUKHU U JIa3€PHBIX
OIITHKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM

[1K-7.3.1 3HaTh OCHOBHBIE 00JIaCTH MPUMEHEHUS
JIa3€pHON TEXHUKHU U JIA3€PHBIX TEXHOJIOTH;
MIPUHLIMIIBI TOCTPOEHUS M COCTAaB JIa3epHBIX
pUOOPOB U CUCTEM; IPUHLIUIIBI
KOHCTPYUPOBAHUS JIa3€PHBIX ONTHUKO-
AJIEKTPOHHBIX IPUOOPOB, UX Y3JIOB U AJIEMEHTOB,;
ONTUYECKUE MaTepUaIbl U TEXHOJIOTHH;  OIlaCHbIE
U BpEHbIE SKCIUTyaTallMOHHbIE (DaKTOPBI, UX
Mpe/leIbHO-A0IyCTUMbIE YPOBHU BO3JEHCTBUS HA
4eJI0BEKA, TEXHUKY M OKPYIKAIOLLYI0 Cpeay IIpH
AKCIUTyaTallH JIA3€PHBIX CUCTEM U TEXHOJIOTUI;
METObI pabOTHI C HAYYHO-TEXHUUECKOM
JIuTepaTypoit u uHpopMaruen

— ®dusuka

2. Mecro mucturuiiHbl B cTpyktype OI1
JucnumnnuHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS
MIPY U3YUYECHUH CIEAYIOIUX JUCUUTUIAH:

— Marematuka-1 (AHanuTH4ecKasi reOMeTpus U InHelHas anreOpa)
— Marematuka-1 (Marematuyeckuii anamus)
— OCHOBBI ONITUKH
— OCHOBBI TEOPHH ONTUYECKUX CUTHAJIOB
3HaHUs, TOJYYCHHbIE NPU M3YYCHWH MaTepualia JaHHOW TUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCIOIb3YIOTCA IPU U3YyUYEeHUH APYTUX AUCHUIUINH:
— «B3aumMoneiicTBHe 1a3epHOr0 U3Iy4YEHHUS C BELIECTBOM,
— «OnTHyecKue CUCTEMBI CBSI3H,
— «OCHOBBI KOHCTPYHUPOBAHUS ONTHUYECKUX U JIA3E€PHBIX MPUOOPOB U CUCTEM)
3. O0BeM U TPYAOEMKOCTh TUCIUTLTHHBI
JlanHbple 00 obmemM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOU
paboTHI 1O TUCIUILTHHE (M pactpeie]ieHne 3TOH TPYA0EMKOCTH TI0 CEMeCTpaM) IPeCTaBICHEI B

Tabaure 2.

Ta6mmia 2 — O0beM U TPYJI0EMKOCTh JUCITUTIIUHBI

TpynoeMkocTs o
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OuCUUNIUHbL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npakmuueckoi n0020moeKu 17 17




AyoumopHuuie 3auamus, BCETo 4vac. ol ol
B TOM YHCJIE!

nexuuu (JI), (wac) 34 34

npakTudyeckue/cemunapckue 3anarus (I13),

(dac)

nabopartopabie paboTsl (JIP), (dac) 17 17

KypcoBoii npoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
CamocmosamenvHas paboma, Bcero (4ac) 57 57
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3ager, sx3ameH (3auer, Hudd. 3au, OK3. OK3.
OK3.*%)

*k
IIpumedanue:  kaHOUAATCKHUI IK3aMEeH

4. CopepxaHue JUCIUTITUHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILIAHBI [0 pa3/ieiaM U BUIaM 3aHSITHI.
Paznensl, TeMBI AUCIUILINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3uensl, TeMbl AUCHUILINHBL, HX TPYAOEMKOCTh

Pasgenbl, TeMbl AUCLUTTAHBL Aerapa | 113 (C3) | JIP KI1 CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 6
Paznen 1 16 6
Tema 1.1. 6
Tema 1.2 6 4 19
Tema 1.3. 4 2
Paznen 2 14 9
Tema 2.1. 4 3
Tema 2.2 4 4 19
Tema 2.3. 4
Tema 2.4. 2 2
Paznen 3 4 2
Tema 3.1. 1 2
Tema 3.2 1 19
Tema 3.3. 2
HUroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

IIpakTHyeckass MOATOTOBKA 3aKIIOYAeTCsl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMMHUCS ~ OMPENENICHHBIX  TPYAOBBIX  (YHKIMH,  CBA3aHHBIX C  Oy;ymieu
npo¢eCCHOHATIBHOMN 1€ TENbHOCTBIO.

4.2. CopnepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHI.
CopeprxaHue pa3/eiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B TaOHIe 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TEM JEKIIMOHHOTO ITUKJIA

Howmep pasznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 HenpepsIBHBIN 1 HECTAITMOHAPHBIA PEKUMBI pAOOTHI JIA3€POB.

1.1 IToporoBele ycinoBHsI U BBIXOJHAs MOIIHOCTb TpEX- H
YETHIPEXYPOBHEBBIX JIA3€POB, MEPECTPOiiKa YaCTOThl FeHepaluu
Ja3epa, OJHOMOJOBBIM M OJHOYACTOTHBIM PEXUMBI T€HEPALNH.
HenpepbIBHBIM u MMIYJIbCHBIN PEKUMBI paboTHI.




Penaxcamnuonnsie KoaeOaHus.

1.2 Mopaynsauust ToOpOTHOCTH JTa3€PHOTO PE30HATOPA, METOIBI 1
JUHAMUKA TIPOIecca MOMYJISITIH.

1.3 CunxpoHu3amusi MOJ Pe30HATOpPa, METOABl CHHXPOHHU3AIUU
MOJI.

2 TBepaoTenbHbIEe, BOJIOKOHHBIE, MOJYIPOBOAHUKOBBIE JIa3epbl U
WX IPUMEHECHHS.

2.1 Nd, Yb u npyrue nazepst Ha RE-anemenTax, npuMeHeHHS.
2.2 Jlazepsl Ha TUTaH — candupe, agekcaHapure u ap. TM —
MOHAX U MX IMPUMEHEHUS.

2.3 llonynpoBOJHUKOBBIE  JIa3€pbl,  XAPAKTEPUCTUKU U
IPUMEHEHMUS.

2.4 BoJIOKOHHBIE JIa3epbl, IPUMEHEHMUSI

3 ["a30BbIe Ja3epbl © UX TPUMEHEHHS
3.1 Jlasepbl Ha HEHTPATBHBIX ATOMaX
3.2 NonHble na3epsl

3.3 MoJiekyJIIpHBIC Ta30BbIE JIa3ePhl

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUSL
TeMbI IpaKTHYECKUX 3aHATHHA U UX TPYJTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6JII/ILIa 5— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTb

N3 Hux No
No | Temsbl npaktudeckux | @OpMbl IpakTUUYECKUX | TpPymO0eMKOCTb, |IPaKTHYECKOM [pasjieia
/11 3aHATUN 3aHSATHHI (qac) MOATOTOBKH, | JUCITHIT

(dac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEyCMOTPEHO

| |

Bcero

4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 6.

Tabauna 6 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanue 1abopatopHbix paboT TpyHOCMKOCTS, | MPaKTHUECKOH | pasiena
/1 (dac) MMOATOTOBKH, | JUCIIUII
(uac) JIMHBI
Cemectp 6
1 | HccnemoBanue HEMPEPHIBHOTO HEOMMOBOTO 6 6 1,23
Ja3epa ¢ MoJympOBOIHUKOBON HaKauKoOU
2 HccnenoBanue paboTel uMImyascHOTO Nd- 4 4 1,2
Y AG na3epa B pesxuMax cBOOOTHOM
TeHepaIuy ¥ MOYJISIIUA JOOPOTHOCTH
pe3oHaTopa
3 | MUccnenoBanue paboThl TUTAH-CAIPUPOBOTO 7 7 1,2
Jla3epa ¢ mOJIyIPOBOJHUKOBOM HAKaYKOW B
pPEeKUME HENPEPBIBHOW TIEpECTPanBACMOi 10
JUTHHE BOJIHBI TEHEPAIIMH U B PEIKUME
MACCHBHOM CHHXPOHU3AIMH MO/
Bcero 17




4.5. KypcoBoe nMpoeKTHpOBaHNE/ BBHITIOJIHEHHE KyPCOBOH PabOTHI
Y4eOHBIM MIaHOM HE MPEIYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaromuxcs
Bunber camocTosTenbHON paboThl M €€ TPYJ0EMKOCTh IPUBEICHBI B Ta0IHIIe 7.

Tabmmia 7 — Buasl caMOCTOSITEIBHON PaOOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
yac qac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
53 53
nqucuurmuael (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpadpuueckue 3ananus (PI'3)
Brinonnenue pedepata (P)
[TonroroBka K TeKyIiemMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnee 3aganue (/J13)
KonTponbHble padoThl 3a0uHUKOB (KP3)
[ToaroroBka K MpoOMeExKyTOUHOM 4 4
arrecrauuu (ITA)
Bceero: 57 57

5. Ilepeuens yueOHO-METOINYECKOTO 00ECTICUCHMSI
JUTSL CAMOCTOSITEIHHON PabOThI 00YUYAIONTUXCS MO TUCIUTUTHHE (MOTYITIO)
Y4eOHO-METOAMUECKHE MAaTepHalbl JIIi CAMOCTOSITEIBHON pPabOThl OOYyJaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U SIEKTPOHHBIX YUEOHBIX U3IAHUN
[lepeyeHpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MPUBEIEH B TadmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3IAHHIMA

Kommgectso
HK3EMILIPOB B
Hlncp/ bubnuorpaduueckas ccpuika OubmoTeke
URL anpec
(KpoMe 2IIEKTPOHHBIX
9K3EMIUIIPOB)
621.373 3- 43 3sento O. [Mpunanumne! nazepos, | Y3 (1), @O (2), I'C
W3px gerBeproe, M., 2008, 416 c. | (2), CO (8)
681.8 5-60 M. Sur. OnTuka u nasepsl, 7

BKJIFOYasl BOJIOKOHHYIO OIITHKY U
onTuyeckre BoIHOBO KL [lep. ¢
anrIL. - M.: Mup. - 2005. - 544c.

621.373 K-44 I'.JI. Kucenes. KBanToBas u 12
onTH4eckas nekTponnka, CII0,
Jlann, 2011, 306 c.

B.®. Jle6enes, K.B. Cepatok,
N.H. ®omenko JlazepHbie




texnoaoruu, CI10, 'YAII,
2021, 146 c.

https://books.ifmo.ru/file/pdf/2502.pdf | B.®. Jlebenes. JlazepHas
¢doronuka, CI16, YHuBepcurer
HNTMO, 2019, 105 c.

7. TlepeueHb 2NMEKTPOHHBIX 00pa30BaTENBLHBIX PECYPCOB
WH(OPMAIMOHHO-TSIICKOMMYHHUKAITMOHHOM ceTn «IHTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOPMAaIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JUCIHILTAHBI
npuBeneH B Tabmuie 9.

Tabmuma 9 — IlepedyeHp SIIEKTPOHHBIX OOpPA30BATEIBHBIX PECYpPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOU ceTh «HTEepHET»
URL anpec HaumenoBanue

Hoctyn B OBC «Jlanp» ocymiectBisgercs no goropopy Ne 27, Ne28 ot
http://lib.aanet.ru/ 27.01.2021

Hoctyn B 9bC «ZNANIUM» ocymiectBisgercs: mo gorosopy Ne 071 ot
24.02.2021

Joctyn B DBC «FOPANT» ocymecTpisiercs mo gorosopy Ne 070 ot

24.02.2021

8. Ilepeuens HH(POPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa3oBaTENILHOTO MpoIiecca M0 AUCLUILINHE.
[Tepeuens ncmosb3yeMoro NporpaMMHOT0 o0ecrieueHus npeacTasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTO 00eCTICUeHUS

No /1t HaunmenoBauue
1 http://www.rezonator.orion-project.org/
2 Resonator Studio
8.2. [lepeuenp HMH(OPMALIMOHHO-CITPABOYHBIX CHUCTEM,HUCITOIB3YEMBIX npu

OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIiecca MO JUCIUILTHHE
[TepedeHbr WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabimue 11.

Tabauna 11— Ilepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB MaTepuadbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlIeH B Tabmuel 2.

Tabmuma 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl

No HaumeHnoBanue coctaBHOM 4acTu Howmep ayautopun
n/m MaTepUaTbHO-TEXHUYECKON 0a3bl (TIpu HEOOXOAMMOCTH )

1 MynpTuMeauiiHas JIEKUUOHHAS ay AUTOPHS

CrnennanusupoBaHHas 1aboparopus «JlazepHoil TEXHUKHU U 51-06-03, yn. bonbmias



https://books.ifmo.ru/file/pdf/2502.pdf
http://lib.aanet.ru/
http://www.rezonator.orion-project.org/

JIA3EPHBIX TEXHOJIOT U Mopckas, 1. 67, nut.A

10. OrmeHouYHBIE CpeACTBA ISl POBEACHUS TPOMEKYTOTHOHN aTTeCTaIluN
10.1. CoctaB OICHOYHBIX CPEACTBAJNS TPOBEACHHUS MPOMEKYTOUHON AaTTecTaluu
00ydJaroIuXxcs 1Mo JUCIUTUIMHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl MPOBEACHUS IPOMEKYTOYHON aTTeCTaIlluU

Buj npoMexyToYHOHM aTTecTanuu [lepeyeHb OLIEHOUHBIX CPENCTB
OK3aMeH Crnucok BOIpOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kayecTBe KpUTEPHUEB OIICHKA YyPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH O00YyYaloUMMHCS MPUMEHsETCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMUPOBAHHOCTU
KOMIIETEHIINH, KOTopasi npuBeaeHa B Tadnuie 14. B Teyenue cemecTpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKama ~ MOJYJIPHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUsI KOTOPO, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6ymmma 14 —Kpurepuu orieHku ypoBHs c(hOPMHUPOBAHHOCTH KOMITETSHIIUHA

OreHKa KOMITETEHLINI

XapakTeprcTuka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0ayutpHa mIKana P p (op

— oOyyaromuiicss TiyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICIOBATEILHO U TPAMOTHO €T0 M3JIaracr;,

— OMHUpasiCh Ha 3HAHHWS OCHOBHON W JOTMOJIHHUTEIHHOW JIUTEPATypHI,
TECHO TPUBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJOXKEHHS C MPAKTUICCKOM
JIESITSIIBHOCTHIO HAIPABJICHHS;

— yMeIno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJTaeT BBIBOABI K 00OOIIEHHNS;

— cBOOOJIHO BIAJEET CHCTEMOM CIIENMATN3UPOBAHHBIX OHITHIA.

KOTIIMYHO»
(GauTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAaMMHBIA MaTepHall, TPaMOTHO U
M0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIONMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOU JCSATEIHHOCTHIO
HaTPaBIICHUS;

— apryMEHTHPYeT Hay4YHbIE TIOJIOKEHUS;

— JIeNtaeT BRIBOABI M 00OOIIECHHS;

— BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX TTOHSITHH.

«XOPOLIO»
«3a4TEHO

— o0Oyuaronuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYLIECTBY H3JaracT €ro, ONHUpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATYPBHI;

— JIOMyCKaeT HEeCYIIECTBEHHBIE OMNOKH U HETOYHOCTH,

— ACTIBITHIBAET 3aTPYJHEHHS B IPAKTUYECKOM NPUMEHECHUH 3HAHUU
HaIlpaBJICHUS;

— c1ab0 apryMEHTHPYET HayUHbIE MOJI0KECHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBIBOJIOB U 000OIIECHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CIEIMATIU3UPOBAHHBIX MOHSITHM.

«yZIOBJIETBOPUTEIIHHO
«3a4TEHO

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM YacTW MPOrpaMMHOTO

MaTepuaa;

«HEY/IOBIIETBOPUTENBHOY» | — IOIYCKAeT  CYIIECTBEHHbIE  OMMOKM M HETOYHOCTH  IIpHU
«HE 3a4TCHO» paccMOTpeHUH MPOoOJIeM B KOHKPETHOM HalPaBJICHUY;

— UCTIBITBIBAET TPYJHOCTH B IPAKTUUECKOM NPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBATh HAYYHbIE MOJIOKEHUS;




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

— He (OpPMYITUPYET BHIBOJOB M 000OIIIEHUH.

10.3. TumnoBbie KOHTPOJBHBIC 3aJaHUS WIIK UHBIC MATEPUAIIBL.
Bomnpocsr (3amaun) aiis sk3aMeHa npeacTaBieHsl B Tadmuie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuyens BonpocoB (3a1au) ajist HK3aMeHa Koxn
WHJUKaTOpa
1 CrpyKTypHast cxema JeHCTBUS J1a3epa, yCUIEHUE MAJIOTo IIK-1.3.1
CUTHAJIA [IK-2.3.1
2 CrniocoObl co31aHusl THBEPCHOM HACEIEHHOCTH, [IK-3.V.1
MHOTOYPOBHEBBIE CXEMbI HAKAYKH [1K-4.3.1
3 [ToporoBsie yca0BUs U BIXOAHASI MOIIIHOCTh TPEX- U
YEeThIPEXYPOBHEBBIX JIa3ePOB
4 [IepecTpoiika 4acTOThI FT€HEpaLUu Jiazepa
5 OAHOMO/IOBBIM U 0JIHOYACTOTHBIN PEKUMBI T€HEPAIUH
6 HenpeppiBHBIN 1 UMITYJICHBIN pEKUMBI pabOTHI J1a3epa.
PenakcanmonHble KoebaHus.
7 Monynsuust JoOOpOTHOCTH PE30HATOPA
8 MeTo1bI MOAYJISIIMH TOOPOTHOCTH
9 CuHXpoHHU3aIUs. MO/ JIA3EpPHOTO pe3oHaTopa
10 MeToapl CHHXPOHU3AIUU MOJT
11 HeonumoBsIit 1 UTTEpOUEBHIN J1a3epbl, IPUHIIMITBI JSHCTBUS U
0COOEHHOCTH, IPUMEHEHHE
12 BonokoHnHbIe N1a3epbl, NPUHILINI TEUCTBUS, TAPAMETPHI,
MIPUMEHEHHE
13 Jlazepsl Ha aneKcaHAPUTE U TUTAH- candupe, 0COOEHHOCTH,
MIPUMEHEHHE
14 Jlazepsl Ha RE -anemeHTax, mpuHLUMIIBI 1EUCTBUS,
MIPUMEHEHUS
15 Jlazepsl Ha TM -351eMenTax, HPUHUMIIBI JEUCTBUS,
MIPUMEHEHHUS
16 [IT nazepst va AI'C, npuHIUT paboThl, 0COOCHHOCTH,
CTPYKTypa aKTUBHOTO BEIIIECTBA
7 Xapakrepuctuku [111 nazepos.
[TprMeHeHusl MOIYyIPOBOAHUKOBBIX JIA3€POB
18 CO, CO2 nazepsl, cxema pabOTHI, TApaMeTPhI, IPUMEHEHUS
J1a3epoB, 0COOCHHOCTH
19 JlazepHblil HarpeB MOBEPXHOCTH, TIABJIEHUE U HCTIapEHHE
METAJJIOB
20 Hcrons30BaHue Ja3epoB B TEPMOSIEPHOM CHHTE3E, IPYTUX
TEXHUYECKHU CIIOKHBIX (PYHIAMEHTATBHBIX U MPUKIIATHBIX
MPUMEHEHHSIX
21 ['enepanus pemMrocekyHaHbIX UMITYIbcoB (PCH)
22

[Tpumepsl TexHoaoruii Ha ocHoBe PCU

Bompocsr (3agaun) ans 3aueta / nud . 3aueTa npeacraBieHsl B Tabmuie 16.




Tabmuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera

Ne /i [Tepeuens BompocoB (3amayw) auis 3adeta / mudd. 3auera

Kon
HWHJIUKaTOpa

Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

MpeACTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — IlepeyeHs TeM Uit KYPCOBOTO IPOEKTUPOBAHMUS/BBINIOJIHEHUSI KYPCOBOM pabOThI

Ilepeyenp Tem Ui KypCOBOIO INPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

Ne /i [TpumepHBIii IepeueHb TeM ISl KypCOBOT'O MPOEKTUPOBAHUSI/BBIIIOTHEHUS
3 KYPCOBO# paboThI
Y4eOHbIM IJIAHOM HE IPEYyCMOTPEHO
Bonpocel g npoBeneHUs IMPOMEXYTOYHOH aTTecTallMd B BHJE TECTHUPOBAHUSA

npezcTaBieHsl B Tadmuie 18.

Tabnuna 18 — IlpuMepHbId IepedeHb BOIIPOCOB ISl TECTOB

y Kon
Ne n/m IIpuMmepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHAMKATOpa

1 [TosicHuTe MEXaHU3M YCHJICHUS] B aKTUBHOM BEILIECTBE T1K-1.3.1
2 @DyHKIMOHAIbHASL CXeMa U IPUHIIMII JeHCTBHS Jlazepa. [IK-2.3.1
3 Tpex- U YeThIPEXyPOBHEBBIC CXEMbI HAKAYKH, MTOSCHUTH MX CMBICIL. IK-3.V.1
4 Yem onpejienseTcs MIMPUHA CIIEKTPa JJasepa B oaHo4acToTHoM pexume? | [TK-4.3.1
S Yo Takoe MPOCTPAHCTBEHHAs] KOTEPEHTHOCTh?
6 UT0 Takoe BpeMEHHAasi KOTePEHTHOCTh ?
7 Kakum 00pa3om ocymiecTBiasieTcss MOIYISIHS JOOPOTHOCTH Pe30HATOPA

Ja3epa, MeTOo/1bl MOIYJISIIIUHU I0OPOTHOCTH?
8 Y CTpOUCTBO U PUHIUII JCHCTBUA J1a3€pOB HAa MOHAX NEPEXOIHBIX

MetauioB (TM-noHax)
9 B kakux nmazepax v mpu KakuX YCIOBHSIX TMPOUCXOIUT CHHXPOHU3AIHS

Mox?
10 [lepeuncnure u NOSICHUTE METOIBI MOAYJISILIMM JOOPOTHOCTH U

CHUHXPOHM3AIIMK MOJI p€30HaTOpa Jia3epa.
11 Y CTpoCTBO M IPUHIUIT AEHCTBUSA JA3€pOB Ha PEIKO3EMEIBHBIX

anemenTtax (RE-nonax)
12 [TpuHIMI qeiCTBUS ¥ IPUMEHEHHE J1a3ePOB Ha HEOIUME.
13 YCTpONCTBO M IPHUHIIUIT ACHCTBHS TUTAH-CA(PUPOBOTO J1a3epa.
14 HazoBuTe 0c06€HHOCTH BOJIOKOHHOTO M TUCKOBOTO JIA3€POB.
15 [Mpuntun aevicteus [ nazepoB, JOCTOMHCTBA, 0COOCHHOCTH,

MIPUMECHEHHS.
16 Pezonatop ®abpu-Ilepo, ocobennoctu, npumeHus. Jpyrue TUIbI

JIa3€pHBIX PE30HATOPOB, UX OCOOEHHOCTH.
17 Mertoibl peanu3aiuu 0JHOMOIOBOr0, OJTHOYACTOTHOT'O PEKHUMOB

paboThl 1azepa
18 Mertoap! peanu3aiiyi UMITYJILCHBIX PEXKHUMOB pabOTHI j1a3epa: CBOOOIHAS

reHepanus, pexkUM MOJYJISIMUA JOOPOTHOCTH JIA3€PHOTO pE30HATOPA,

PEXHUM CHHXPOHHU3AIUU MOJ] pe3oHaTopa. OcCOOEHHOCTH, TPUMEHEHHUS

OA0OHBIX JIA3epOB
19 CrnekTpanbHble, SHEPTeTUYECKUE U BPEMEHHBIE PEKUMBI paOOTHI

HauboJjee pacpoCTpaHEHHBIX Jia3epoB. [IpumeHeHus.




[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00y4eHwus1, mpeacTaBiieHbl B Tadymie 19.

Tabmuua 19 — ITepeueHb KOHTPOJIBHBIX paboT

Ne /it [TepeyeHb KOHTPOIBHBIX PaOOT

He npenycmotpeno

10.4. MeTtoguueckue  Marepuanbl,  ONpEACTSAIONIAE  TPOUEAYpPhl  OLCHUBAHHS
MH/IMKAaTOPOB, XapaKTEpU3YIOIIMX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEp)Karcs B
JOKaJIbHBIX HOpMaTuBHBIX akrax [VYAIL, peraMeHTHUpyOmUX MOPSAOK W NPOUEAYpY
IPOBEIEHUS TEKYIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluu O00ydaroImuxcs
I'VAIL

11. Metoauyueckue yKa3aHus JUisi 00YYJaroIIUXCsl IO OCBOCHUIO JTUCITUTLTAHBI
(Huosice npusoosimes pekomenoayuu no coOCmasieHuo 0aHHo2o pazoena)

11.1. Meroanueckue ykazaHUs [UIsi OOY4YalOIIUXCS IO OCBOCHHUIO JIEKIIMOHHOTO
Matepuaia (eciu npedycmMompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe M SICHOE HW3JIOKEHHE ydeOHOro marepuana. Ha3HaueHHWe COBPEMEHHOH JICKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 T€ME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHX
JTOCTHKEHUI HaydyHOW MbIciu. B ydeOHOM mporiecce JeKIUsl BBIMOIHAET METOOJIOTHYECKYIO,
OpTraHU3aIMOHHYI0 U MHPOPMAITMOHHYIO0 (DyHKIWHU. JISKIHs pacKphIBacT MOHATHHHBIN ammapat
KOHKpPETHOW oOjacTu 3HaHMSA, €€ MpoOJeMBbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JAPYTUMU JUCIHTLTNHAMH.

[TnaHupyemMble pe3yabTaThl PU OCBOSHUU 00YUYAIOIIMMHUCS JIEKIIMOHHOTO MaTepHana;

— TIONyYeHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OINPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)K/10M KOHKPETHOHM TEME;

— TIOJyYeHUE OIBITa TBOPUYECKON pabOTHI COBMECTHO C IPEIOJIaBaATEIIEM;

— pa3BuTHE Mpo(ecCHOHANbHO-/EIOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOMMOTO IS CAMOCTOSTEIILHON paOOTHI;

— TIONyYeHUE 3HAHWW O COBPEMEHHOM YypPOBHE pAa3BUTUS HAYKH U TEXHUKU U O
MPOTHO3€ UX PA3BUTHS Ha ONIMKaMIINE TOIbL;

— HAY4YUTHCS METOAUYECKH 0o0pabaThiBaTh MaTepualn (BBIICISITH TJIaBHBIE MBICIH U
MOJIOKEHUsS, TIPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPSATH WX B Pa3jIMYHBIX
bopMyIHpoBKax);

— TONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA ~MaTepual MOXET COMNPOBOXKAATHCA JAEMOHCTpPALME  CIIAIOB U
UCTIONB30BAaHUEM pa3laTOYHOTO MaTepuaja TMpU MPOBEIACHUU KOPOTKUX JUCKYycCHU 00
OCOOCHHOCTSIX MMPUMEHEHHS OT/ICIBHBIX TEMATHK 110 JTUCITUTUTHHE.

CTpyKTypa npeaocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— Bsenenue;

— HenpepsIBHBIN 1 UMITYJIBCHBIN pPEKUMBI PAOOTHI J1a3€POB;

— TeepaorensHbIC, BOJIOKOHHBIC U MOTYITPOBOJHUKOBBIC JIA3ePhl, UX MPUMEHEHUS
— T'a30BbIe J1a3ephl U UX IPUMCHCHHUS

— IIpouwnie Tumsl Ja3epoB, UX OCOOEHHOCTH U PUMEHEHHS

— 3akiro4YeHue.




11.2. Metoauueckue yKazaHUs ISl OOyYalOLIMXCS TO BBINOJHEHHIO JTAOOPaTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbImoMHEHHS J1a0OpaTOpHBIX paboT oOydaloOmMHCA [OJDKEH YIIIyOUTh H
3aKpEeNUTh 3HAHMA, MPAKTHUECKUE HABBIKM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTEPUCTHKONW OO0yYaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOH, PacyeTHO-
AQHAJIMTUYECKOHN YaCTe U KOHTPOJIBHBIX MEPOIPUATHUN.

BeimonHenue 51abopaTopHbIX paboT O0yyaroIMMCS SIBISETCS HEOThEMJIEMOW YacThIO
U3yUYeHHs] JTUCHMIUIMHBI, OIpENeNIsieMOi yd4eOHbIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00eCreunBaroIUM peIIeHUE CIeIyOIUX OCHOBHBIX 33a/a4 00y4aroIerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCIIEAOBAaHMS IPOLECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIHUILTUHEI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3ALUS TEOPETHUYECKUX 3HAHUHM, MOJYyYCHHBIX Ha
JEeKIMSIX;

— IoJIyueHHe HOBOM MH(OpMaIUK 110 H3y4aeMOW AUCLUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHONM  paboThl ¢ JabopaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3amanue 1 TpeOOBaHMs K IPOBEICHUIO J1a00PATOPHBIX padOT

3aaHue K NpOBEACHUIO JIAOOPATOPHOU pabOThI OIpeeseTCs LeNIbl0 MPOBEACHUSI 3TOM
paboThI, CONEPNKUT MCXOIHBIC NAaHHBIE IJIA MPEIBAPUTEIHLHOTO TEOPETUYECKOTO pacydera, a
TaKKe MPOrpaMMy SKCIEPUMEHTAIBHBIX MCCJICIOBAHUM XapaKTEPUCTUK U IapaMeTpOB
HPOILIECCOB U OOBEKTOB.

JlabopatopHbie pabOTHI BBIMOIHSAIOTCA TPYMIIaMU CTYACHTOB 1o 2-3 udenoBeka. [lepen
BBITIOJITHEHHEM JITAOOPATOPHBIX PabOT CTYJEHTHI M3Y4YaloT MaTepHaIbl JJA0OpaTOPHOM pabOTHI, a
TakKe TpeOOBaHUS M0 TEXHUKE OE30MaCHOCTH B 1aOOpaTOPUH.

K  nabGoparopHoii  pabore  AOMyCKAlOTCS  TOJBKO  CTYACHTHI,  MPOIISAININE
UHAMBHUyalbHOE coOecelloBaHUE C IMpernojaBaTelieM M I0Ka3aBIIME yMEHHE MpPaBHIbHO
UCIIONIL30BATh almapaTypy, SCHO U YETKO MPEACTABISIONINE MOPSIIOK BBITOTHEHHS paOOTHI.

Crpykrypa u ¢hopma oTueTa 0 1a6opaTopHO paboTe

Otuer popMupyercs B CIEIYIOIIEM MOPSJIKE:

1. TuTynbHBIHN JTHCT.

2. [TpoTokon Kk 1a00paTopHOi paboTe ¢ TIOAMKMCHIO MPETOIaBaTeNs TN COTPY IHUKA.

IIpoTokon x mabopaTopHOil paboTe SBIsSETCS JaOOPATOPHBIM JKYypPHAJIOM, COAEPIKAIIUM
HE0OXOUMBbIE JUIS BBIIIOJHEHUS J1a00paTOpHOM pabOThl UCXOJIHBIE JaHHbIE, 3a()UKCUPOBAHHBIE
B TIIpolleccCe BBHIMOJHEHUS JabopaTOpHOM pa®oThl pe3ynbTaThl. be3 moamucaHHOTrO
TpernoIaBaTeNIeM WM COTPYTHHKOM MPOTOKOJIA OTYET K 3aIIUTE HEe IPUHIMAETCSI.

3. Llenb paboTHI.

enb paboThl MOKa3bIBAET, JJISI YETO BBIMOJHSAETCA paboTa, HApUMEp, JUISl TOTYUYCHHUS
WIN 3aKPeTJICHUsI KAKMX HABBIKOB, N3yUEHUS KaKUX SIBJICHUH, 3aKOHOB U T.II.

4. Kpatkoe coaeprkanue padoThl.

KpaTtkoe copepkaHue paOOThl BKJIIOYAET TEOPETUYECKOE OMNMCAHUE TEMAaTUKU
nabopaTopHOil paboOTHI, OMUCaHWE MOJeNeld, METOJOB H alTOPHUTMOB HEOOXOIUMBIX IS
MOJICJIMPOBAHUS ITPOLIECCOB M 0OBEKTOB HA KOMITBIOTEPE U 0OPaOOTKH MOJTyUYEHHBIX JAHHBIX.

5. Pe3ynpTathl peIBapuTEIbHOTO pacyeTa.

[IpenBaputenbHble pacueTbl MPOBOJATCS B COOTBETCTBUU C 33aJaHMEM U IO3BOJISAIOT
TEOPETUYECKH OIICHUTH IMapaMeTPhl U XapaKTEPUCTHKH UCCIIEAYEMBIX MTPOIECCOB M OOBEKTOB.

O06paboTka pe3yabTaToB.

6. O6paboTka pe3yabTaTOB BKIIOYACT OMHUCAHHE XOJa BBIMOJHEHHUS Pa0OTHI, TIEPEUCHBb
HOJYYEHHBIX Pe3yJbTaTOB, COMPOBOKAAIOMUXCA HEOOXOAMMBIMM KOMMEHTApUSAMH, pacueTaMu
Y TIPOMEKYTOYHBIMH BBIBOJIAMH, CXEMBI, YEPTEKH, TPadUKH, THarpaMMBbI U T. 1.




7. BBIBOJIBI 110 pe3yJIbTaTaM BBITIOTHEHUS PaOOTHI.

BriBosbl o paboTte menaroTcsi Ha OCHOBAaHMHM OOOOIIECHHs TIOJYYCHHBIX Pe3yJbTaToB. B
BBIBOJIAX TAK)KE€ OTMEYAIOTCS BCE HEJOCTAaTKH PabOTHI, MO KaKOH-T1M0O0 MpHUYMHE HMEIOIIHNe
MECTO, MPEUIOKEHHUS U PEeKOMEHJAlMU MO JajibHEHIIeMy HCCIEIOBaHUIO MOCTAaBIEHHOW B
pabote mpoOIeMbI U T. 1.

8. IIpunoxxenus.

B mnpunoxxenust BbIHOCATCS OuOIMOrpadUyecKuii CIUCOK, COIEp)KAIIMK CCBHUIKH Ha
KHUTH, TEPUOAMYECKHE H3JaHMs, HUHTEPHET pPECypChl, HCIOIb30BaHHBIC IPU BBINOJIHEHUU
pabotel U odopmiieHMH OT4eTa. B OCHOBHOM TEKCTE OTYeTa CCBUIKM Ha IYHKTBI
OoubmmorpadguuecKkoro crnucka MPHUBOIATCS B cieayromeM Buzae: [1, crp.2], tme 1 — HOMEp
MYHKTA, CTP. 2 — JOMOJHUTEIbHOE YTOUHEHUE MECTOIIOJIOKEHUS B TEKCTE.

B npusoxkeHue BBIHOCATCSA TakKe CIpaBOYHas M Mpodas MHGOpMalvs, HE BKIIOYCHHAs B
OCHOBHBIE pa3/IeJibl OTYETA.

TpeboBanust k 0opMIICHHIO OTYETA O JaOOPaTOPHOU paboTe

Otuer mno mnabopatopHOi paboTe MJOHKEH COAepKaThb: Ledb padoThl, PHUCYHKH
(bororpacdum) cxem sKcrnepuMeHTOB ((PYHKIIMOHATIBHBIX, ONTHYECKHX CXEM), UCIOIb3yeMbIX
npuOOpoB (B ciaydae HEOOXOIUMOCTH), TAaOJIUIbI M3MEPEHHBIX M PACCUUTAHHBIX BEIUYHH,
HEOOXOIMMBIA s aHanu3a rpaduyeckuii MaTepuall, aHalIu3 IOJyYCHHBIX pPE3yJIbTaTOB WU
BBIBO/JIbI 110 pe3yJIbTaTaM paboThl.

Ortuer BhIMONHsAETCS Ha Genoii Gymare popmara 297x210 Mm% JlomyckaeTcs IpUMEHSTH
OyMary «B KIJIETKY» U HMCIIOJIb30BaHHe 00enux cTopoH aucta. Obpasen opopmileHHs TUTYIHHOTO
JMCTa TpUBEICH Ha caifre: http://standarts.guap.ru, (cektop HOpPMAaTHBHOW OKYMEHTALUU
['VAII). I'paduku cTposiTcs Ha OTAENBHBIX JHcTax ¢opmara ordera. [Ipw HCIIOIB30BaHHM
HEJIMHOBAaHHOW OyMmaru cieayeT HaHeCTH Ha TpauKu KOOpAWHATHYIO ceTKy. Mimroctparmu
MaJIbIX Pa3MEpOB pa3MeInaroTcs Ha oaHoM jucte. Korga Ha rpaduke NpUBEICHO HECKOIBKO
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH, TO KpHBBIE cieayer o0o3Ha4yaTh JHOO pasTUYHBIM
HauepTaHue™m, Ju60 1udppamu, U060 OYKBaMH, C COOTBETCTBYIOLIUM pPa3bSICHEHUEM,
pa3MenieHHbIM o] rpadukoM. PasmepHocTh Ha rpadukax CTaBUTCS B KOHIIE OCH KOOPIHHAT
BHE ToJis rpadvka B BUAE APOOH, B UUCITUTENEC KOTOPOH - 0003HaUeHNE (HPU3UIESCKON BETUIUHBI,
a B 3HaMeHaTene - eAuHuna uzMepeHus. Ilpu sToM 0603HAUeHUS MO OCU AOCUUCC JOJKHBI
pacrioaratbCsi TOJA OChIO, a IO OCH OpAWHAT - cieBa oT ocu. OOo03HaueHHWs B BHJC
HAUMEHOBAHMI CIIeAyeT pacrojararh MapajjieIbHO COOTBETCTBYIOMMUM ocsM. st onudpoBku
oceil mpuMeHsieTcs HaTypanbHbIi psa uucen 0,1,2, 3, ..., momaokenusiid 10", roe n = £2, £3, ....
Bce rpaduku v puCyHKH JOMKHBI UMETh HYMEPAIHIO U MOSICHSIONINE MTOAMHUCH.

11.3. Meroaunueckue ykazaHus A 00yYarOIIUXCS MO MPOXOXKIESHUIO CaMOCTOSTEIBHON
paboTHI

B Xoie BBIIOTHEHUS CaMOCTOSATENBHON pabOThI, O0YUYAOIIUICS BBIMOIHSAET paboTy MO
3aJIJaHUI0 M TIPU METOIMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero HemocpeJACTBEHHOTO
y4acTusl.

Jnst oOygaronuxcst Mo 3a04HOM ¢dopMme OOydeHHs, CaMOCTOSITeNIbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOJIBHYIO PaboTy.

B mporiecce BBITOTHEHUS CaMOCTOSATEIBLHON PabOTHI, y oOydaromerocs (popMupyeTcs
1enecoo0pa3Hoe TIaHUPOBaHUE pabovyero BpeMeHHU, KOTOPOe MO3BOJSIET UM Pa3BUBATh YMEHUS
N HAaBBIKM B YCBOCHHHU MW CHCTCMATHU3allUH HpI/IO6peTaeMI)IX 3HaHPII>i, oOecrieunBaeT BBICOKHUH
YPOBCHbL YCICBACMOCTU B IICPUOJ OGy‘-ICHI/I}I, oOMOracT IMOJYYUTL HABBIKA TIOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.

MeTtonuyeckuMi ~ MaTepuajaMH,  HAMpaBJISAIONIMMH  CaMOCTOSTENBHYIO  paboTy
00yJaIOMUXCSASBIISIOTCS:

—  y4eOHO-METOJNYECKHIA MaTepHall 10 TUCIHILIHNHE;


http://standarts.guap.ru/

— METOAWYECKUE YKA3aHHUs 10 BBIMOJHEHUIO KOHTPOJIBHBIX paboT (sl 00yJaromixcst
0 32049HOU (hopMe 00ydeHus).

11.4. Meroaudeckue yKazaHHs I OOyYarOIIMXCS IO MPOXOXKICHUIO MPOMEKYTOUHOM
aTTeCTaIUH.

[MpomexyTtounass  arrectanmus  OOYyYArOIIMXCS  TPEAyCMaTpPHBAeT  OICHUBAHHE
MIPOMEKYTOYHBIX U OKOHYATEIIBHBIX PE3yJIbTAaTOB OOy4eHHS Mo AucHUIuMHEe. OHa BKIIOYACT B
ceost:

— DJK3aMeH — (opma OIECHKH 3HAaHWH, MOJNYyYEHHBIX OOYyYaroIIMMCS B IPOIECCE
M3YYEeHUS BCEW NUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENLHON paboOThl, CIIOCOOHOCTH
OPUMEHSATh MX JJIs1 pElICHUs MPAKTHUECKUX 3ajad. DK3aMEH, KaK IpaBuio, MPOBOAUTCS B
MEepPUOJT HK3aMEHAIIMOHHOM CECCHMM M 3aBEpIIAaeTCs aTTeCTAllMOHHON OLEHKOW «OTIMYHOY,
«XOPOLLOY, «YOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, MOTYYECHHBIX 00yYaIOMIUMCS B XO/€ M3YUYCHUS
y4eOHOM TUCIUTUIMHEI B LIEJIOM UJIM MPOMEXYTOUYHas (0 OKOHYaHUU CEMECTpPa) OIICHKA 3HaHUMN
00ydJaromuMcs 10 OTJEIBHBIM pa3jienaM JUCIUIUIMHBI C aTTECTAIMOHHOW OIICHKON «3a4TEHOY
WJIH «HE 3a4TCHOY.

— muddepeHunpoBaHHbI 3aueT — 9T0 (¢GopMa OLEHKM 3HAHUHM, MOIYyUYEHHBIX
00ydJaromuMcs Mpy U3yYEeHUU JAUCIHUIUIMHBI, TIPU BBITOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HCCIEA0BATEIbCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIUYHO», «XOPOIIIO», KyAOBIECTBOPUTEIHHOY, «HEYOBICTBOPUTEIHLHOY.

Cucrema OLEHOK NpPH MPOBEACHUU MPOMEKYTOUHOM AaTTECTALlMM OCYILIECTBIISIETCS B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennit «O TekymeM KOHTPOJE YCIEBAaEMOCTH U
MPOMEXKYTOUHOHM arTectanmu cTyAeHToB ['YAII, oOyd4arommxcs MO MOporpamMmbl BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOM paldoThI
ctynentoB B 'Y Ally.



JIuct BHECEHUS! U3MEHEHUH B pabouyio MporpaMMy JUCHUTUIHHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
HW3MEHEHMUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit
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