MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKMI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHI A"

Kadenpa Ne 23

YTBEPXJIAIO
PykoBogurens HanpaBieHUs

JIOII.,K.T.H.,JIOII.

(IOJDKHOCTB, y4. CTEICHb, 3BAaHUE)

JL.H. Ilpecnenen

(vHMIMAIE], aMUITIS)

s

(TToamHCH)

«22» mast 2020 ¢

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Ha3epbl " UX IIPUMCHCHUEC
(HaumeHoBaHMe JUCIUILINHBI)

Kon nanmpasieHust moaroTroBKu/
CIIELIMATIbHOCTHU

12.03.05

HanmenoBanme HaITpaBJICHHUA

Ha3epHa$1 TEXHHUKA U JIa3€PHBIC TCXHOJIOTNU
HO,Z[I‘OTOBKI/I/ CIICOUaJIbHOCTH

HaunmenoBaunue
JlazepHas TEXHHKA U JTa3€pHBIE TEXHOJIOTHUHU
HaIIPaBJIEHHOCTHU
®opma 00yueHus OYHas

Canxkr-IlerepOypr— 2020




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocrasui (a)

JL.T.1., npod. WM/ O.B. lllakun

(OKHOCTB, Y4. CTETICHB, 3BAaHUE) (moamucsk, nara) (vHUIHATEL, aMHITHS)

[Iporpamma ogo6peHa Ha 3acenanuu kadeapst Ne 23

«18» mas 2020 r, mpotokon Ne 10/20

3aBenyrommii kadeapoit Ne 23

JL.T.H.,1po . A.P. bectyrun

(y4. cTeneHs, 3BaHUE) (moamucek, nara) (vHUIHATEL, GaMHITHs)

OteerctBennsiii 3a OIT BO 12.03.05(01)

JIo1I.,K.T.H.,JIOII. < ZM JLH. Ilpecnenen

(IIOJKHOCTB, y4. CTEIICHb, 3BAHHUE) (moxmuce, nara) (MHUIMANTEL, (aMUITHs)

3aMecTHTeNb JUPEKTOpa HHCTHTYTA No2 10 METOJMYECKON paboTe

JIOIL.,K.T.H.,JOIL. M béﬁD 0.J1. Basbimesa

(OIDKHOCTB, Y4. CTCTICHB, 3BAaHUE) (moamucsk, nara) (MHUIHATEL, GaMHIIHs)



AHHOTaUA

HucuummuHa «Jlazepsl U WX NPUMEHEHHE» BXOIUT B 00pPa30BaTEIbHYIO MPOTpaMMy
BBICIIETO 00pa3oBaHUs [0 HAMPaBICHUIO MOATOTOBKW/ crneruanpHocTH 12.03.05 «JlazepHas
TEXHUKAa U Ja3epHbIe TEXHOJOIMM» HAIpaBIEHHOCTH <«JlazepHas TEXHUKA M Jla3epHBIE
TexHoJIoruuy. JluciuiuinHa peanusyercs kageapoi «Ne23».

JlucuurinHa HareleHa Ha (JOPMHUPOBAHKE Y BHITYCKHUKA CIICTYIOIINX KOMITCTECHITUI:

VYK-1 «CnocoGeH OCyIIECTBIATh MOUCK, KPUTHUCCKUN aHAIM3 UM CHHTE3 MHGOpPMAIIUH,
MPUMEHSATh CUCTEMHBIN TTOJAXO0/ JIJISl PEIICHUs] TOCTABICHHBIX 3a/1a4»

IIK-1 «CnocobeH K pa3paboTKe TEXHOJOTUYECKHX MPOLIECCOB M3TOTOBIICHUS THIIOBBIX
Y3JI0B U JIeTaJiel J1a3epHOM TEXHUKH, JIA3EPHBIX OMTUKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM

[IK-4 «Cnoco0eH K y4acTHIO B pa3pabOTKe TEXHWYECKUX TpeOOBaHWUN M 3aJlaHUi Ha
MPOSKTUPOBAHUE THUIOBBIX CXEM NPHOOPOB, Y3J0B U JIETAJNCH JIA3epHOW TEXHUKH U JIA3ePHBIX
OIITHUKO- 3JIEKTPOHHBIX TPUOOPOB U CUCTEM»

Conepkanve JUCHUIUIMHBI OXBAaThIBAET KPYr BOMPOCOB, CBSI3AHHBIX C HU3YYEHUEM
XapaKTePUCTHK M MapaMeTpOB BaXKHEUIINX KBAaHTOBBIX MPHUOOPOB — IeHEPATOPOB JIA3€PHOTO
U3JIy4CHHS, a TaKK€ MPUMEHEHUs] TaKuX MPUOOPOB B TEXHUKE M TEXHOJIOTHSX. B pesynbraTte
M3y4YEHUs HACTOSINIEH JUCUMIUIMHBI CTYIEHTBhl IOJy4YaT 3HAHMS, HMEIOIIME HE TOJIbKO
CaMOCTOSITENIbHOE 3HAa4€HHE, HO U sBJIAOLIMECs (QYHIAMEHTOM JUIsl HU3Yy4eHus psaa
MOCIEAYIONUX CHEIHAIbHBIX JUCHUIUIMH, a TaKXKe MPaKTHUYeCKON paboThl CIENUaINCTOB B
00J1aCTH J1a3epHBIX TEXHOJIOTHA.

[IpenogaBanyie AMCHUIUIMHBI TMpeAycMaTpuUBaeT cleayromme (opMbl OpraHu3aluu
yueOHOro Impoliecca: JIeKINH, JiabopaTopHble pabOThl, caMOCTOsITeNbHAs paboTa CTY/IEHTa,
KOHCYJIbTallUH.

[IporpamMMoll AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIUMI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOCHHS IAWCIMILIAHBI COCTABISCT 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yUYEHUS IO TUCIUILTUHE «PYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

ObecrnieyeHre MOATOTOBKH CTYACHTOB B 0O0JACTH JIa3epOB M MX NPHUMEHEHUsS, a UMEHHO B
BoIpocax (YHKIMOHHPOBAHUS KBAaHTOBBIX I'€HEPATOPOB, UX OCHOBHBIX IAPAMETPOB U
XapaKTEPUCTHUK, a TAKKE BOIPOCOB IPUMEHEHUS 3TUX YCTPONCTB B PA3IMYHBIX Cepax TEXHUKU
U TexXHOJIOTUi. OCHOBHOM 3ajayeil AUCLMILIMHBL SBIISETCA U3y4eHHE (PU3NYECKMX OCHOB
(yHKLIIMOHUPOBAHUA TAKMX MPUOOPOB, a TAKKE UX BO3MOKHOCTEN U IPUMEHEHU.

1.2. JucummiuHa

BXOOUT B

CcoCTaB

yactd, (QopMHpPYEeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS IO JUCHUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOUIUics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX Y9acTsAMH. KoMIeTeHIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabimue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIMHA U HHANKATOPOB MX JOCTHKCHHS
Kareropwus (rpymrma) Kon n Kox n HanMeHOBaHUE WHAMKATOPA JOCTHKCHHS
HAaMEHOBAHHE
KOMITETCHIIUH KOMITETCHIIH
KOMITETCHIIUH
YK-1 Cnocoben
OCYIIECTBIIATh
MOUCK, KPUTHUYECKUI
Kb VYK-1./1.3 paccmatpuBaeT BO3MOKHBIE, B TOM
aHaJM3 U CHHTE3
YHuBepcanbHbIE O — YHCIIe HECTAHAAPTHBIC BAPHUAHTHI PEILICHUS
KOMITETEHINH I HMEHHTB ’ 3aJauu, OIICHUBAsI X JOCTOMHCTBA U HEJJOCTATKH,
P . a TaK)ke BO3MOJKHBIE MTOCIIECTBUS
CHCTEMHBIN TIOIXO0.T
JUISL peILICHHUS
MIOCTAaBJICHHBIX 33124
I1K-1 Criocoben k
pa3paboTke
TEXHOJIOTUYECKUX ITK-1.1.1 3HaeT NpUHIMIIBI TOCTPOEHUS U COCTaB
IPOIIECCOB Ja3epHBIX MPUOOPOB, CUCTEM; MaTEPHAJIHI,
U3TOTOBIICHUS UCTOJIb3yeMble /ISl U3TOTOBJICHUS JIa3epHOM
[TpodeccronanbHbIe
TUTIOBBIX y3JIOB U TEXHUKHU; TEXHOJIOTHH, UCIIOJIb3YEeMbIE IS
KOMITETEHIHH . . N
nerasuei ga3epHon W3TOTOBJICHUS JTA3€PHON TEXHUKHU; METO]IbI
TEXHUKH, JIA3€PHBIX | pabOTHI C HAYYHO TEXHHUUECKOW JTUTEPATYpOr U
OITHKO- uHpopmanuen
AIIEKTPOHHBIX
npuOOPOB U CUCTEM
[IK-4 Cniocoben k [1K-4./1.1 3HaeT OCHOBHbIE 00JIaCTH MPUMEHEHUS
Y4acTHIO B Ja3epHOM TEXHUKHU U JIa3epHBIX TEXHOJIOTUH;
pa3paboTke TIPUHITUIIBI TIOCTPOCHUS M COCTAB JIA3€PHBIX
TEXHUYECKUX pUOOPOB U CUCTEM; IPUHLIUIIBI
TpeOOBaHUH U KOHCT OBAHUS JIA3EPHBIX ONTHUKO-
[Ipodeccuonanbubie p . pyHIp p )
B 3aJaHui Ha AJIEKTPOHHBIX TPUOOPOB, UX Y3JIOB U JIEMEHTOB,;
IPOCKTHPOBAHNE ONITUYECKHE MaTePHaIbl M TEXHOJIOTHH;  OTIACHEIC

TUIIOBBIX CXEM
pUOOPOB, Y3JIOB U
JleTajeu J1a3epHou
TEXHHUKH U JIa3€PHbIX

U BPEIHbIE SKCIUTyaTallMOHHbIE (DaKTOPBI, UX
MpeieIbHO-0MYCTUMbIE YPOBHHU :BO3/IEHCTBUS Ha
4eJI0BEKA, TEXHUKY M OKPY’KAIOIYIO CpeAy IIpH
9KCILTyaTalliH JIa3epHBIX CUCTEM U TEXHOJIOTHIA;




OIITUKO-
JJIEKTPOHHBIX
npuOOpOB U CUCTEM

METOBI pabOTHI C HAYYHO-TEXHUYECKOM
JTUTEepaTypoi u HHGOpPMAITHECH.

2. Mecro nucuurmnHbl B cTpykType OI1

JucuunirHa MokeT 6a3supoBaTbes Ha
IIPU U3YYECHUHU CIICAYIOLIUX IACIHILINH:
- Matematuka-1 (AHaIUTHYECKAsE TEOMETPHS U

- Matematuka-1 (MaTeMaTH4eCKuii aHaIHU3);
- OCHOBBI OIITUKHU

- OcHOBEI TCOPHHU ONITHUYCCKUX CUTHAJIOB

3HAHUAX, paHee MPUOOPETEHHBIX 00YyYaIOIIUMUCS

JMHCHHAs anreopa);

3HaHI/I${, INOJIYYCHHBIC IIPpHU H3YUCHHHU MaTcpualia ,HaHHOﬁ JUCHUIINIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT MCIIOJIb30BATHCA ITPU U3YUCHUUN APYTIUX JUCHHUILJINH:
- Baumopeiicteue JIA3€PpHOT0 M3JIYYCHHS C BEIICCTBOM,

- ONTHYECKHE CUCTEMEI CBsI3H,

- OCHOBBI KOHCTPYHUPOBAHUS ONTHYECKUX U JIA3€PHBIX MPUOOPOB U CUCTEM

3. O0beM u TpyI0eMKOCTb TUCIUILIAHBI
Jannapie 00 o0meM o0beMe TUCIUIUIMHBI, TPYIOCMKOCTH OTACIBHBIX BHUIOB Y4EOHOM
paboThI MO IUCHUIUIMHE (M pachpelelieHne STOI TPYJOEMKOCTH 0 CEMeCTpaMm) Mpe/ICTaBICHbBI B

tabnuie 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh AUCHUIIIUHBI
TpynoemMKkocTs 1o
Bun yuebnoit paboThl Bcero ceMecTpam
Ne6
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nekiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13),

(gac)

nabopaTtopHubie padoTs (JIP), (yac) 17 17

KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, OK3. DK3.
OK3.%%*)

*k
IIpumedanue: kaHIMAATCKHI 9K3aMeH

4. ConeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenue TPyI0€MKOCTH JTUCIUTUIMHEI IO pa3ieiaM | BUAAM 3aHATHIM.
Pa3nensl, TeMBl AUCHUTIITUHBI U MX TPYAOEMKOCTh IPUBEIEHBI B TabIuUIE 3.

Ta6muma 3 — Pa3nensl, TeMbI IUCIUIUIAHBI, KX TPYI0EMKOCTh




Pasgenpl, TeMBbI JUCIATUIMHEI Jlexun I13 (C3) JIP KII CPC
(4ac) (4ac) (4ac) (4ac) (4ac)
Cemectp 6
Paznmen 1 12 4 7
Tema 1.1. 2
Tema 1.2 3
Tema 1.3. 4
Tema 1.4 3 4
Paznen 2 12 8 7
Tema 1.1. 3 4
Tema 1.2 4
Tema 1.3. 3
Tema 1.4 2 4
Paznen 3 10 5 7
Tema 1.1. 4 5
Tema 1.2 3
Tema 1.3. 3
Hroro B cemectpe: 34 17 21
Hroro: 34 0 17 0 21

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MTPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pas3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep paznena HasBanue u cofepkaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHITHI

1 HenpepsIBHBII 1 HECTAIMOHAPHBIN PEXKUMBI paOOTHI JTa3€POB.
1.1 IloporoBele yCIOBUS M BBIXOJHAs MOIIHOCTb TpPEX- U UYETBIPEX
YPOBHEBBIX JIa3€pOB, TMEPECTPOKa YacCTOTHl TEHEpaluu Jia3epa,
OJTHOMO/IOBBIH PEKUM reHepaluu.
1.2 PemakcanyoHHBIE KOJE€OaHWS, TUHAMHUYECKas HEYCTOMYMUBOCTH U
NyJIbCalluy B Jlazepax
1.3 Monymnsiuus 10OpOTHOCTH, IMHAMHUKA TIpOIECCa MOYIISIIHH,
METO/Ibl MOYISALUH
1.4.CunHxpoHuU3aLuUsA MOJI, METO/Ibl CHHXPOHU3AIH MOJT

2 TBepaoTenbHbIE U OTYTPOBOIHUKOBBIE JIa3€Phl.
2.1 PyOuHOBBIH, HEOAUMOBBII U UTEpOUEBBIE J1a3ephl, IPUMEHEHHE
2.2 BoJIOKOHHBIE JIa3ephl, JIa3ephl Ha aJIEKCAHPUTE U TUTAH - cardupe
2.3 TlomynpoBOIHUKOBBIE Ja3epbl, UX BHUAbBl U XapaKTEPUCTHKH.
[Ipumenenust B cucremax IpeoOpa3oBaHMs, Mepenaun U 00paboTKU
uH(popMaLuu
2.4 ]JIucKOBEBIE JTa3ephl

3 I"a30BbI€ 1a3epbl U UX TPUMEHEHUS

3.1 Jlazepbl Ha HEHTPATBLHBIX aTOMAX
3.2 NonHsle nazepol
3.3 MoJsekyisipHbIE Ta30BbIC JTa3ephbl




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJOEMKOCTh

Ne
No TeMbl TPaKTUYECKHUX . | TpynoeMkocTs, | pazaena
. ®opMbl IPAKTHUECKUX 3aHATUI
n/m 3aHATHH (gac) JTUCITATIT
JIVHBI
Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIO0EMKOCTb
No T
2 TOEMKOCT
HaunmenoBanue 1abopaTopHbIX paboT Py Ne paznena
/1 b, (4aC) | gucrmmmm
1N
Cemectp 6
1 | UccnenmoBanue pekxuMa CHHXPOHHU3AUH MO/ 4 1
2 | UccnenoBanue HEOJUMOBOTO Jla3epa 4 2
3 | 'enuii-HEOHOBBIH J1a3ep U €ro IPUMEHEHUE 4 3
4 | IlpuMeHeHue 1a3epoB AJsl U3SMEPEHUsT PACCTOSHUSA 4 2
5 | Texkymuii KOHTPOJIb 1 2
Bcero: 17

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITOTHEHUE KypPCOBOU PabOTHI
Y4eOHBIM MIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs

Buapl camocTosiTenbHON paboThI U €€ TPYIOEMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThl U €€ TPYAO0EMKOCTh

. Bceero, | Cemectp 6,
Buz camocrositensHOM paboTh
qac qac
1 2 3
N3ydenne TeOpeTHUECKOro MaTepHaia 11 11

qucturaHbl (TO)

KypcoBoe npoextuposanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI3)




Brimonnenue pedepata (P) &) &)

[ToAroToBKa K TEKyIIEMY KOHTPOIIIO
ycrieBaemoctH (TKY)

Jomamnee 3amganue (/13)

Kontponbuslie pabotsl 3a04nukoB (KP3)

[ToaroroBka K MpOMEKYTOUYHOM
arrectanuu (I1A)

Bceero: 21 21

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUISL CAMOCTOSITEIILHON PabOThI 00YUAIOIINUXCS TT0 TUCIUIUIMHE (MOTYJIIO)

Y4eOHO-METOIMUECKUE MAaTepHalbl ISl CAMOCTOSITEIIBHONH paboThl OOYYArOMIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHs eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3IaHUH TIpHUBEIeH B TabuIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHIA

Mudp bubnuorpaduyeckas ccoiika / KomdecTBo 9K3eMILISPOB B OMOIHOT!
URL anpec (KpoMe DIIEKTPOHHBIX SK3EMILISIPOB
621.373 3-43 3Bento O. [IpuHIUIIBI J1a3€pPOB, 43 (1), @O (2),I'C (2), CO (8)

W3 gerBeproe, M., 2008, 416 c.

681.8 51-60 M. Aur. Onrtuka u nasepsl, 7
BKJTI0Yasi BOJIOKOHHYIO OTITHKY H

ONTUYECKHUE BOJHOBOMBI. Ilep. ¢
aHri. - M.: Mup. - 2005. - 544c.

621.373 K-44 I'.JI. Kucenes. KBantoBsasa u 12
onThueckas anekTponuka, CIIo,
Jlans, 2011, 306 c.

7. IlepeueHb 37IEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn « HTepHeT»

[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcoB MH(OPMaLIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HHPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

URL anpec HaumenoBanue
http://e.lanbook.com/books Hoctyn B ObC «Jlanby» ocymiecTBusieTcs o oropopy Ne 695-7
30.11.2011
http://lib.aanet.ru/ Joctyn k anekTpoHHbIM pecypcam [V AIl (aBropu3anus mo
HOMEPY YHTATEIbCKOTO OnIeTa)
http://guap.ru/guap/standart/pravilal.r | TlpaBuna odopmiieHus TeKCTOBBIX J0KkyMeHTOB 1o ['OCT 7.32-



http://e.lanbook.com/books
http://lib.aanet.ru/
http://guap.ru/guap/standart/pravila1.r

http://regstands.guap.ru/db/docs/7.32- I'OCT 7.32-2001. OtueT 0 Hay4HO-KCCIIEI0BATENBCKOM PaboT
2001.pdf CrpykTypa 1 nipaBuiia 0(hOpMIICHUS
http://guap.ru/guap/standart/prim.doc [Tpumepsr bubuorpaduueckoro onucanus mo 'OCT 7.1-20(

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, HCHOIB3YeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCHUILIHHE.
[Tepeuenp nCMONIB3yeMOro IPOrpaMMHOTO oOectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr nporpaMMHOT0 00€CIICUCHHUS

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIBLHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPEICTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 6a3bl

Homep aynurop
Ne n/mt HaunmeHnoBaHMe cocTaBHOM YacTH MaTepHaIbHO-TEXHHUUECKON 0a3bl (pu
HE00XO0UMOCT!
1 JlekuMoOHHAs ayAUTOPUS
2 Crennanu3upoBaHHas 1a00paTopus BOJOKOHHO-ONTHYECKUX U 51-06-03 BM
Ja3epHBIX YCTPOUCTB

10. Onenounble cpeacTBa AJs MPOBEIEHUS TPOMEXKYTOUHOM aTTecTaIllu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTaIlul

Bua npomexyTo4HOM arTecTaluu [IepeyeHb O1ICHOUHBIX CPEACTB
DK3aMeH Cnmcok BONpoCoB K IK3aMEHY;
DK3aMeHAIMOHHbIE OUJIETHI;
3amaun;
TecTnl.



http://regstands.guap.ru/db/docs/7.32-
http://guap.ru/guap/standart/prim.doc

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHS)
KOMIIETEHIINH 00ydJalouIMMHCs MPUMEHseTCsT 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemMecTpa MOXKET UCIOIb30BaThCA
100-6annpHast ~ mKama  MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHS C(HOPMUPOBAHHOCTH KOMIIETEHLIUN

OI11eHKa KOMITETEHIUN

Xa AKTCPHUCTHUKA C(DOPMUPOBAHHBIX KOMHGTCHIIPIIZ
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyuvaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OIrpasACh Ha 3HAHUA OCHOBHOH H HOHOHHHTGHBHOﬁ JIMTCPATYPHhI,
TCCHO IPUBA3ZBIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUSA C HpaKTH'—IeCKOﬁ
JeATEIBHOCTBIO HAIIPABIICHUS,

— yMeJi0 00OCHOBBIBACT U apryMEHTHPYET BbIIBUIaeMbIC UM UJICH;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— cBOOOJTHO BJIA/ICET CUCTEMOH CIICIIMATN3UPOBAHHBIX MTOHSATHIA.

«OTIIMYHO»
(Ga4TCHO»

— 00y4Jaromuiicsi TBEPI0 YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
10 CYIIECTBY W3JaracT ero, OINUPasCh Ha 3HAHUS OCHOBHOWM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATCIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— BIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX OHITHIA.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMWJI TOJIBKO OCHOBHOHM NpOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpPasCh HA 3HAHUS TOJbKO OCHOBHOM
JUTEPATYpPhL;

— JIOIyCKAeT HECYIIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— MCIIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUECKOM IPUMEHEHHUH 3HAHUH
HaIpPaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB M 0000IIEHNUI;

— YaCTUYHO BJIAJIEET CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHH.

«YAOBJICTBOPUTCIIBHO»
GaduTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOTO
Marepuana,;

— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
paccMOTpEeHHH MPoOJieM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOXKCHUS;

— He (OpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

HCYIAOBJICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTePHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

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

Ne i/ MepeyeHb BONPOCOB (3a4a4) AN1A 3K3ameHa

CrpykTypHas cxema JeiCTBUS Jla3epa, yCUICHNE B KBAaHTOBOW CHUCTEME.
CrniocoOblI co3/1aHNs UHBEPCHOW HACENIEHHOCTH, MHOTOYPOBHEBBIE CXEMbl HAKAUKU

IlepecTpoiika 4aCTOTHI FEHEPALIMH J1a3epa
O1HOMOIOBBIN PEKUM T€HEPAITHH

O~ wpNE-

Hoporomﬂe YCIIOBUA M BBIXOJHAsA MOIIHOCTH TPEX- U YCTBIPEX YPOBHEBLBIX JIA3€POB




O© 0N

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

PenakcanmoHHsle kone0aHus, JTMHAMUYECKasi HEYCTOMUMBOCTD M IIYJIbCALIMU B J1a3epax
Mo gynsanus foOpOTHOCTH B J1a3epax

MeToap! MOYNSALUN JOOPOTHOCTH

CHHXpOHU3aLKS MOl B MHOTOYaCTOTHOM JIa3epe

MeTo1bl CHUHXPOHHU3ALUN MO/

Jlazep Ha pyOuHe, 0COOEHHOCTH HAKAUKH, KOHCTPYKIUS, apamMeTphl.
[TpumeHenne pyOMHOBOTO Ja3epa

HeoaumoBsIii 1a3ep, 0COOCHHOCTH U TPUMEHEHUE

BosnokoHHBbI€e J1a3epsl, IPUHIUI ACHCTBUS, TapaMeTPhbl, IPUMEHEHNE
Jlazepsl Ha alleKCaHIPUTE U TUTAH- canupe, 0cCOOCHHOCTH, TPUMEHEHHUE
I1I1 nazepsr Ha JAI'C, mpuHImn paboTsl, 0COOEHHOCTH, CTPYKTYpa aKTUBHOTO BEIIECTBA
Xapakrepucrtuku I1I1 mazepos

[TprMeHeHu s 0JIyITPOBOIHUKOBBIX JIa3€pOB

He-Ne nasep, nuarpamma Hakauky, KOHCTPYKLUS, [TapaMeTPhI
AproHoBblii 1a3€p, OCHOBHBIE IPUMEHEHUS

CO2 nazep, cxema, mapameTpsl, IPUMEHEHUS

CO nazep, ocobeHHOCTH

Jla3epHblil HArpeB MOBEPXHOCTH, IUIABJIEHNUE U HCIIAPEHUE METAJLIOB
Hcnosip30BaHue J1a3epoB B TEPMOSIIEPHOM CHUHTE3E

[enepanus pemrocekyHaHbIX UMIYIbCOB (PCH)

[Tpumeps! TexHosioruit Ha ocHoBe PCU

Bompocsr (3amaun) st 3aueta / mudd. 3auera npepacraBieHsl B Tabmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / audd. 3ayera

No i/t

[lepeuenp Bompocos (3aga4) s 3a4dera / nudd. 3auera

Y4eOHBIM IJIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBIMIOIHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyerp TeM Juisi KYPCOBOTO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
KYPCOBOi1 paboThI

Y4eOHBIM MJIAHOM HE MPEYCMOTPEHO

Bompocsl 111 mpoBeeHHsT TPOMEXKYTOYHOM arTecTalli B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBbIii TepedeHb BOIIPOCOB ISt TECTOB

Ne n/mt ITpuMepHBIii IEpeYeHb BOIIPOCOB JIJIsl TECTOB
1 ITosicHuTE MEXaHN3M YCWIIEHUS B AKTUBHOM BEILIECTBE
2 @yHKIMOHAIBHAS CXEMa U IPUHIUI IEHCTBHS J1a3epa.
3 Tpex- u 4eTbIpexXypOBHEBBIE CXEMbl HAaKaYKH BCIOMOTATEIbHBIM HU3ITyYEHUEM,
MOSICHUTD UX CMBICII.
4 Yem ompenensieTcs MUpPHUHA CIIEKTPa Ja3epa B OJJHOYACTOTHOM peKnuMe?
5 Yro Takoe mpoCTpaHCTBEHHAs! KOTEPEHTHOCTH ?
6 Yro Takoe BpeMEeHHasi KOT€PEHTHOCTB ?
7 Kaxk ocymiecTBisieTcst MOAYISIHS T0OPOTHOCTH Jla3epa ?




8 Kakue MeTo1p1 MOAYISAIINHN JOOPOTHOCTH BbI 3HAeTE?

9 B xakux nazepax M pu KakuxX yYCJIOBUSIX MPOUCXOIUT CHHXPOHU3ALUS MO/ ?

10 [lepeuncnurte v NOSICHUTE METO bl MOTYJISILIUKA JOOPOTHOCTH

11 YCTpOMCTBO M MPUHIIUII ACHCTBUS JIa3epa Ha pyOruHE

12 [Ipumenenue na3epa Ha pyOruHe

13 YerpoiicTBo 1 npunmm AecTeus He-Ne nazepa.

14 Hazosute ocobennoctn He-Ne nazepa

15 [Tpuniun aeiictus 1111 na3zepa Ha TBOMHOM reTEPOCTPYKTYpE, €ro 10CTOMHCTBA.

16 CtpykTypa ¥ KOHCTPYKIus Ja3zeproro auonaa (JIZI) ¢ pesonatopom Pabdpu-Ilepo.

17 Mertoibl peanu3zanuu ogHoYacToTHOTO JI/I.

18 Hapucyiite MOIYISIIMOHHYIO XapaKTEPUCTHKY M TOSICHUTE MPUHIUI HMIYJIbCHON
MOAYJSILIUY B MOJIYITPOBOTHUKOBOM JIa3epe.

19 Kakumu hakropamu onpeaensieTcsi CpeHsis AIMHA BOJHbI U BUJI CIIEKTPATbHOMN
XapaKTEePUCTUKHU MOITYIIPOBOIHUKOBBIX U3TydaTesnei?

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeHno

10.4. MeToguveckre  MaTepUalbl,  ONPEACIAIONMNE  MPOLEAYypPhl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHMUS KOMIIETCHIIMM, coaepxarcs B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAII, perinaMeHTUpPYIOIIUX TOPAIOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIINHBI

11.1. MeTtoauueckre yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHMIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHalia — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
GyHIaMEHTAIBHBIX TPOOJeM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIINX
JTOCTHKEHUI HaydyHOUW MbIcTU. B yueOHOM mporiecce JEeKIUs BBITOIHSAET METOA0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U WHPOPMAIMOHHYI0 (QYHKIUHU. JIeKIus pacKphiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUSA, €€ MpoOJeMBbl, JaeT LEeIbHOE MPEJCTaBICHHE O IUCIUIUINHE,
MOKA3bIBACT B3aUMOCBSI3b C IPYTUMU JTACITUTITTHAMH.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUU 00YYAOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TIONy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaX/10M KOHKPETHOU TEME;

— TIOJy4YEHHE ONBITa TBOPUYECKOW pabOTHI COBMECTHO C TPEIOIaBaTeIIeM;

— pa3BuTHE NPO(PECCHOHAIBLHO-ICIOBBIX  KAadecTB, JIIOOBHM K  TpeaIMeTy |
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENILHOM paOoTHI,

— TIONy4YyeHHe 3HAaHUW O COBPEMEHHOM YypOBHE PAa3BUTUS HAYKM U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;




— Hay4yuTbhCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSITH MX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

— MOJIy4eHHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U OHATHUI.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3JaTOYHOIO MaTepuajla IpU IPOBEIEHUH KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OTAEIBHBIX TEMATHK 10 JUCLUIIIMHE.

CrpyKTypa npeaocTaBicHus JEKIHOHHOIO MaTepuara:

- Bsenenue;

- HenpepsIBHBIN 1 HECTALIMOHAPHBINA PEXUMbI pabOTHI JIa3€POB;
- TBepaoTrenbHbIE U TIOJIYIIPOBOJHUKOBBIE J1a3€phl

- T'a30Bble J1a3€pBl U UX IPUMEHEHHE

- IIpoume Tumsl 1azep, UX 0COOEHHOCTH

- 3akiroyeHue.

MeToauveckre yKa3aHHs 110 OCBOCHHIO JICKIIMOHHOTO MaTepHajia HMEIOTCS B 3JICKTPOHHOM
Bune. IlpecneneB JI.LH. Jlazepsl m ux mpumenenue, YueOHoe mocoodue, CII6, I'VAII, 2016,
(3s1ekTpOHHBIE MaTepHaIbl
ka(.23).

11.2. Metoauueckue ykazaHus A7 OOydYaroIIUMXCsl MO BBIIOJHEHUIO J1a00paTOPHBIX
paboT (ecau npedycmompeno yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xonme BeimonHeHus mabopaTopHbIX pabOT oOydamImuics AODKEH YriayOuTh H
3aKpENHTh 3HAHUWS, MPAKTUYCCKUE HABBIKH, OBIIAJCTh COBPEMEHHOW METOJMKONW M TEXHHKOU
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 0O0YyJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHO-
AHAIUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPHUSITHIA.

BoinonHenue nabopaToOpHbIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCIUIUIMHBL, ONpEeNenseMOol Yy4eOHBIM IUIAaHOM, M OTHOCUTCA K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TMpHOOpeTeHHWE HAaBBIKOB WCCIEIOBAaHHUS TPOIECCOB, SBICHUH U  OOBEKTOB,
U3y9aeMbIX B paMKaX JaHHOW JUCIUILIAHBI,

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3allUs TEOPETHYECKMX 3HAHWM, IMOJyYEHHBIX Ha
JEKIUSX;

— TONTy4YeHHe HOBOM MH(OpPMAINH 110 U3y4aeMON JUCIHUILTHUHE;

— TpuoOpeTeHHe  HaBBIKOB  CAMOCTOATENIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanne 1 TpeOOBaHM K IIPOBEIEHUIO JIA00PATOPHBIX PadoT

3ananue K MpOBEACHUIO JTA00PATOPHOU pabOTHI ONMpeAeseTCs LENbI0 TPOBEASHUS ATON
paboThI, CONEPKUT UCXOAHBIC JAHHBIC JUISI MPEABAPUTEIBHOTO TEOPETHYECKOTO pacyeTa, a
TaKKe NPOrpaMMy KOMITBIOTEPHBIX SKCIIEPHUMEHTAIbHBIX HCCIECJOBAHUNA XapaKTEPUCTHUK U
MapaMeTpoB MPOIIECCOB  OOBEKTOB.

JlaboparopHbie pabOThI BBIOTHSIOTCS TPYIIaMU CTyJAeHTOM 1o 2 -3 uenoBeka. [lepen
BBITIOJTHEHUEM  JTA0OPATOPHBIX PadOT CTYACHTH HM3yd4alOT HCIOJB3YEeMBbI MaTepHaTbI
n1abopaTopHOI paboTHI, a TaKXKe TPeOOBaHHUS MO TEXHUKE O€30MaCHOCTH B 1a00PaTOPUH.

K naGoparopHoii paboTe 10MyCKarTCsS TOIBKO CTYJAEHTHI, MPOIIEIIITNE
WHMBUIyAIbHOE COOECEIOBAaHUE C MTPEToaBaTelIeM U TIOKa3aBIIne YMEHHUE MPaBUIIHLHO
MCIIOJIL30BATh allapaTypy, SCHO M YSTKO MPEICTABIISIONTNE MTOPSIOK BBHITIOTHEHUS paOOTHI.



Crpykrypa u dopma oTdera 0 1adbopaTropHoOil pabore

Otuer popMupyercs B CieayroLeM MopsaKe:
. TUTYynbHBIN JIUCT.
. [IpoTokon k nabopaTopHOil paboTe ¢ MOANUCHIO IPENoJaBaTeNsl UiIH COTPYIHHKA.
[TpoTokoun k 1abopaTopHoii paboTe sBiseTCS Ta0OPATOPHBIM KYPHAJIOM, COJEPKAIIUM
HE00XOAUMBIE AJIsl BBIIIOJHEHUsI Ja00paTOPHOI paboThl UCXOJHBIE AaHHBIE, 3aUKCUPOBAHHbIE
B TpOLIECCe BBHIMOJHEHUS J1abopaTOpHOH paboThl  pe3ynbTarhl. be3  moamMCaHHOTO
IpernoiaBaTeseM Wik COTPYAHUKOM IPOTOKOJIA OTYET K 3aILUTE HE IPUHUMAETCSL.
. Hens paboTHI.
Iesnp pa®oThl MOKa3bIBAET, AJI YETO BBINOJHACTCS paboTa, HApUMeEp, s NOJy4YEeHUs
WIN 3aKpETUICHHs KAKMX HaBBIKOB, U3YUEHUS KAKUX SBJICHUI, 3aKOHOB H T.II.
. KpaTkoe conepxanue paboThl.
Kpartkoe conepkanue paboThl BKIIIOYAET TEOPETHYECKOE ONMMCAHME TEMAaTHKH JIadOpaTOpHOU
paboThl, ONMCcaHUe MOJIENEH, METOIOB M aJIrOPUTMOB HEOOXOAMMBIX JJIs1 MOAEIMPOBAHUS IIPO-
IIECCOB M OOBEKTOB HA KOMITBIOTEPE U 0OPAOOTKH MMOTy4YSHHBIX JaHHBIX.
. Pe3ynbpTaThl npeiBapuTEIbHOIO pacyeTa.
[IpenBapuTenbHble pacyeTbl MPOBOAATCS B COOTBETCTBUM C 3aJaHUEM U IO3BOJISIOT
TEOPETUYECKH OLICHUTh NMapaMeTPhl U XapaKTEPUCTUKU UCCIEAYEMbIX IPOLIECCOB U OOBEKTOB.
. O6paboTKa pe3ynbpTaToB.
OO0paboTka pe3y/nbTaTOB BKJIIOYAET ONUCAHME XOJa BBINOJIHEHUS pPalbOThl, MepeueHb MHOJy-
YEHHBIX PE3YJIbTaTOB,COIPOBOXKIAIOIIUXCSI HEOOXOUMBIMU KOMMEHTApHUSIMH, pacyeTaMu 1
IPOMEKYTOUHBIMU BBIBOJAMH, CXEMBbI, YEPTEIKH, IpaUKH, AUArpaMMBbl U T. [I.
. BeIBo/IBI O pe3yibTaTaM BBIIIOJIHEHUS PaOOTHI.
BeiBoapl 1o paboTe nenaroTcss Ha OCHOBAaHHMU OOOOIIEHUs MOJYYEHHBIX Pe3yibTaToB. B BbI-
BOJAX TaKXK€ OTMEYAlOTCS BCE HEAOpabOTKH, MO KAaKOH-IMOO NPUYMHE HMMEIOIIUE MECTO,
IPEUIOKEHUsT M PEKOMEHJAIUKN 10 JaJbHEeHIIeMy HCCIIEJOBAaHUIO IOCTABICHHOM B pabore
pOOJIEMBI U T. II.
. Ipunoxenwus.
B npunoxenus BeIHOCATCS OMOIMOrpadUUecKuii CIUCOK, COAEPIKAIIMKA CCHUTKA HAa KHUTH,
NEpUOJIMYECKUE W3JIaHHs, UHTEPHET PeCypChl, MCMOIb30BaHHBIE NMPH BBINOJHEHUU pabOTHI U
opopmiieHHH OT4eTa. B OCHOBHOM TEKCTE OTYeTa CCBhUJIKM Ha IYHKThl OMOIMOrpaduueckoro
CIMCKa MNpUBOIATCA B ciepyromem Buge: [1, crp.2], rae 1 — Homep mnyHkTa, cTp. 2 —
JIOTIOTHUTEIIbHOE YTOYHEHHE MECTOIIOIOKEHHSI B TEKCTE.
B npunioskeHne BBIHOCATCS Takke CIpaBOYHas M TNpoyass MHGOpMalus, He BKIIOUYEHHas B
OCHOBHBI€ pa3/IeJibl OTYETA.

TpeboBanusa Kk 0hOPMIIEHHIO OTYETA O JIaOopaTopHOU padbore

OtueT 1o 1abopaTopHOM paboTe JOTKEH COACPKATh: 1EIh PAOOTHI, TAOIUIIBI
U3MEPEHHBIX U PACCUMTAHHBIX BEIIMYMH, 3a/IaHHBIN Ipad)UuecKuii MaTepual, BEIBOIBI MO
pe3ynbTaTam padoThl.

Otuer BbIMONHsSETCS Ha Oenoit Oymare ¢opmata 297x210 MM Honyckaercs
OPUMEHSTh Oymary «B KJIETKY» M UCHOJb30BaHHME o0eux cTopoH Jsmcra. OOpazen
opopMiIcHHS THTYIRHOTO JIMCTa TPUBEIACH Ha caiire: http:/standarts.quap.ru, (cexktop
HopMaTuBHOU aokymeHTanuu ['YAII). I'paduku cTpositcs Ha OTAENBHBIX JHcTax (opmara
oruera. Ilpm WCMONB30BaHMM HEIMHOBAaHHONW OyMarm cleayeT HaHECTH Ha Tpadukd
KOOPJIMHATHYIO CeTKy. MIumocTpaluu MaibIX pa3MepoB pa3MeliaioTcs Ha ogHoM nucte. Koraa
Ha TpaduKe TPUBEACHO HECKOJIHKO (DYHKIMOHAIBHBIX 3aBHCHMOCTEH, TO KpHUBBIE CIEIyeT
o0o3HauaTh JUOO pa3nMyHBIM HauyepraHueMm, JuOo wnudpamu, naub60 OykBamu, cC
COOTBETCTBYIOIINM DPa3bsICHEHHEM, pa3MEIICHHBIM IMoJ TpadukoM. PazmepHOCTh Ha rpadukax
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CTaBUTCS B KOHIIE OCH KOOpDAMHAT BHE MO rpaduka B BUAC OpoOU, B UUCIUTENE KOTOPOH -
0003HaYCHHE (PU3NYCCKOW BEIMYMHBI, a B 3HAMEHATENIC - C€IUHUIA HM3MepeHus. [Ipu sToMm
0003HaYeHHsI TT0 OCH a0CIHCC JOKHBI pacrojaraThCs MoJ OChI0, & TI0 OCH OPJAMHAT - ClIeBa OT
ocu. OOo3HaueHHs B BHJEC HAUMEHOBAHMU  CJCIyeT  pacrojaraTh  HapauieIbHO
COOTBETCTBYIOIIMM OCsiM. J[71s1 ottppoBKH Oceil mpuMensercst HaTypanbHblid psia uucen 0,1,2, 3,

., nomHoeHHbI 10", rie n = £2, £3, .... Bce rpaduku ¥ pUCYHKM JOJKHBI UMETh HyMEPALIMIO
1 TIOSICHSIIOIIUE IO AITUCH.

11.3. Meroauueckue yKazaHus JUIsi 0OyJaIOMIMXCs M0 MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoje BBITIOTHEHHUS CaMOCTOSTEIBHONW padOThI, OOYUYAIONIUICS BBITIOIHSAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpEerojaaBaresisi, HO 0e3 ero HemocpeaCcTBEHHOTO
y4acTusl.

Jiia oOywarommxcs 1Mo 3a04HOil ¢opMe 00ydeHHs, caMOCTOsTelIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIAaHUPOBaHUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBAaTh YMEHUs
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepUallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUS IO BBIMOJIHEHUIO KOHTPOJIBHBIX Pa0oT (A1 00ydaromuxcs
10 32049HOM (hopme 0OyUeHHS).

IIpumepHbie TeMbl pedepaToB AJ1 CAMOCTOATEIbHONH PadoThI

. BOJIOKOHHBIN J1a3€ep U €ro NpUMEHEHNE

. [Ipumenenne HeMMHEHHbBIX 3 GEKTOB AT pealn3aluy ONTHYECKUX YCUITUTENeH
. MeTo1pl KOHIIEHTPALMH JIA3€PHOTO U3JTY4EHHUS AJI HAaKaYKH MOIIIHBIX JIa3€pPOB

. IMCKOBBIE J1a3€ephl, UX OCOOCHHOCTU U NPUMEHEHHUs

. COUTOHBI U METOIBI UX (POPMHUPOBAHUS

. [IpumeHeHune na3epHbIX TEXHOJIOTHUH B JaTYMKaX (U3NYECKUX BETHUNH

o N o1 ~AWNPE

. [IpumeHeHrne KOMOMHAIIMOHHOTO pacCesHUS B pacpeIeIEHHBIX JaTUNKAX TEMIIEPATYPHI

11.4. Metoauueckue yka3zaHus Al 00y4aroluxcs MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCTallnun.

[IpomexyrouHas  artectanus  OOydalOmIMXCs — MpeAycMaTpUBaeT  OIICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— 9JK3aMeH — (opma OILIEHKH 3HaHWUH, MONYyYEHHBIX OOYYalOIIUMCS B IPOIEecce
W3Yy4eHUs BCEHW MUCITUIUIMHBI UM €€ YacTH, HAaBBIKOB CAaMOCTOSITEIFHOW padOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pElIeHUs MPAKTHUUECKUX 3a7ad. OJK3aMEH, Kak MpPaBWIIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHM M 3aBEPIIACTCS aTTECTAllMOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOTYYCHHBIX OOYYaAIOMIUMCS B XO/€ U3yUCHUS
y4eOHOM TUCHUIUIMHBI B LIEJIOM UM MPOMEXYTOUYHas (110 OKOHYaHUU CEMECTpPa) OLIeHKa 3HaHUMN
00y4JarmuMCcs M0 OTAEIbHBIM pa3feNiaM IUCIUIUIMHBI C aTTECTAllMOHHOW OIIEHKOW «3auTeHO»
WIH «HE 3a4TEHO».



— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (GopMa OLEHKM 3HaHUH, IOJy4YeHHBIX
00y4aromuMcs pU U3YYEHUHU TUCIHILIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEJOBATEIBCKUX pabOT M MPOXOKAECHUH NPAKTHK C aTTECTAIIMOHHON OLIEHKON
COTIIUYIHOY, «XOPOILOY, KyJOBICTBOPUTEIBHOY, KHEYIOBICTBOPUTEIHLHOY.

Cucrema OLIEHOK ITPU MPOBEICHUH MPOMEKYTOUYHON aTTeCTalluy OCYIIECTBISETCS B

cooTBeTcTBUU C TpeOoBaHusmu Ilomoxkenuit «O TeKyieM KOHTPOJIE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artectanuu cryaeHToB ['YAII, oOydarommxcss 1o MporpaMMbl BBICIIETO
oOpazoBanus» U «O MOAYIbHO-PEUTHHIOBOM CHUCTEME OLIEHKH KadecTBa Y4eOHOIl paboThl
ctyaeHToB B 'Y AID».



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy JTUCIUTUIMHBL

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




