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AHHOTaNINA

HucuuiumHa «JlunapHele MeToIbl M3MEpPEHHH MapaMmeTpoB aTMochepbl» BXOAUT B
o0pa3oBaTelbHyI0 MPOrpaMMy BBICHIETO OO0pa30BaHMsI — MPOTpaMMy MAarucTpaTypbl IO
HAmnpaBlIieHUI0 ToAroToBKW/ crnenmanbHocTH 12.04.05 «JlasepHass TexHWKA U Jla3epHBIC
TEXHOJIOTUU»  HamlpaBiieHHocTu/criennanu3anud  «JlazepHble  mpuOOpbl ¥ CHCTEMBI».
Juctummaa peanu3yercs kadempoid «No23».

JucuumniuHa  He  gBIsETCS  00sI3aTENbHOM  HpU  OCBOEHUH  0OydaroluMmcs
o0pa3oBaTeNbHONW TMPOrpaMMBbl M HaIlpaBlieHa Ha YriyOJeHHOEe (OPMHPOBAHUE CIETYIOLINX
KOMIIETECHIINH .

[MIK-1 «CrnocobeH K aHanu3y HAy4YHO-TEXHUYECKOW MPOOIeMbl, (HOPMHPOBAHUIO IIEIH,
3aJ]a4M Y TUIaHa HAyYHOT'O UCCIIeI0BAaHUS B 00JIACTH J1a3€PHOIM TEXHUKU U TEXHOJIOTUI

[1K-2 «CrocobeH K TeOpEeTHYECKUM M SKCIIEPUMEHTAIBHBIM HCCIIEI0BAHUSAM Ja3epHON
TEXHHKH, JTA3€PHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM)

ConeprxaHue NUCIHUILIMHBI OXBAaTHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C (HOPMHUPOBAHHEM
30HAMPYIOIIETO JyyYa Jiazepa, MPOX0XKIECHUEM Jiyua yepe3 aTMocdepy, MPUEMOM U perucTparueit
u3IydeHus. PaccMarpuBaroTCs BOIPOCH! BBIIENCHUS MH()OPMATHBHBIX NMPH3HAKOB B MPUHSATOM
curnaine. B kypce mokasaHbl BApHaHTHI MIOCTPOCHUS JIMJAPHBIX CUCTEM, IPUBEICHO CPAaBHEHUE C
pagapHbIMU U APYTUMU CUCTEMAMHU JUCTAHIIMOHHOIO 30HUPOBAHUS.

[IpenogaBanne AMCHUIUIMHBI MPEAyCMAaTpUBAET cieayiouie (GOpMbl OpraHHU3aIUH
y4eOHOTO IpoIriecca: JIEKIUH, JIa0opaTopHbie pabOoThI, CAMOCTOSTEbHAS paboTa 00yJaroerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B popme 3auera (3 cemectp).

OO0miasi TpyIOEMKOCTh OCBOCHUS AUCIMILIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHHUIIBI, (2
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO AUCIUIUIMHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
MoJIydeHHe OOyJaronMMUCs 3HAHWW, YMEHUH W HaBBIKOB B 00JIACTH Pa3pabOTKH W CO3/IaHUS

JUIAPHBIX

CpEnCTB

U3MEPEHUU

pacrnpoCcTpaHEHHs CBETA.

1.2. JlucuumiuHa SBISICTCS

busznyecKux

(baky/IbTaTUBHON JUCHUIUIMHON  TIO

U XUMUYECKHX XapaKTEPUCTUK Cpebl

HaIpaBJICHUIO

00pasoBartenbHO ITporpamMMsl Beiciero oopasoanus (pamee — OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS 0 JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYalOUIMicS AODKEH 00JaiaTh CIIeTyIOIUMHU
KOMIETCHIMSIMH WM WX YacTaMHu. KoMIeTeHIMN U MHAUKATOPbl X JOCTH)KEHUS IPUBEJICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymma)

KOI[ 1 HAMMCHOBAHUEC

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXKCHUA

KOMITETCHIHT KOMIIETCHITMHT KOMITETCHIINH
ITIK-1 Cniocoben
aHaJIn3y Hay4HO-
TEXHUYECKOU
poOJIeMBlI, ITK-1.3.2 3HaTh 00JaCTH IPUMEHEHHUS JIa3ePHOU
dbopMUpOBaHHUIO TEXHHUKH U JTa3€PHBIX TEXHOJIOTUI
[TpodeccuonanbHble
KOMIIETEHIIHH [eJH, 3a/1a91 1 TIK-1 'B;l BJIQJICTh HABBIKAMU Pa3pa0dOTKH
IJIaHa HAYYHOTO Mojienei pyHKIMOHUPOBaHUS TPUOOPOB, Y3IIOB U
HCCIICIOBAHUS B 3JIEMEHTOB JIa3€PHOU TEXHUKH
obnactu na3zepHon
TEXHUKH U
TEXHOJIOTHHI
[1K-2 CnocobeHn k
TEOPETUYECKUM U
AKCIIEPUMEHTAIbHBIM
[TpodeccuonanvHbie | HCCIETOBAHUSAM [IK-2.¥.3 yMeTb cocTaBisATh IJIaH
KOMITETCHIINH JIa3epHON TEXHUKH, SKCTIEPUMEHTAIBHBIX HCCIICIOBAHUM

Ja3epHBIX ONTHKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM

— «

2. Mecro nucuumiaussl B ctpykType OI1
HucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIENYIOIINX AUCLIUTIINH:

— «

Tabnule 2.

3. O0beM U TPYJA0EeMKOCTb JUCIUIUIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOEMKOCTH OTIENIbHBIX BUAOB Y4eOHOM
paboThI 1O TUCIUIUIUHE (M paclpeieleHne 3TOH TPYA0EMKOCTH TI0 CeMecTpaM) MpeACTaBICHbI B

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUITITUHbI

»,
»,

»,
»,



TpynoeMKocTs 110

Bun yuebnoit pabotbl Bcero ceMecTpam
Ne3
1 2 3

Oowan mpyooemKocma oucyunIuHbl, 2/ 72 2/ 72
3E/ (4ac)
U3 Hux uacoe npakmuueckoii N0020MOo6KU 17 17
AyoumopHule 3aHamus, BCETo 4ac. 34 34
B TOM YHCIIE:

nexkuuu (JI), (gac) 17 17

1('IpaK)TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie sarsaTus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoi nmpoekt (pabota) (KII, KP), (4ac)

9K3aMeH, (Jac)

Camocmoamenvnan paboma, Bcero (4ac) 38 38

Buo npomesrcymounoit ammecmayuu: 3ayer,

auer auer
audd. 3auer, sx3amen (3ager, Audd. 3a4, Dk3.) 3 ’ 3 ’

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3/iejaM U BUIaM 3aHITHIM.
Pa3nenpl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh IMPUBEIEHBI B TabmuIe 3.

Tabnuua 3 — Pazesnbl, TeMbl TUCHMILINHBI, UX TPYA0EMKOCTh

Paznensl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (uac) (dac) (qac)
Cemectp 7

Pazgen 1. Buapl nunapHbIX CUCTEM

Tewma 1.1. JIlugapHble CUCTEMBI KaK €IMHCTBEHHBIN
UCTOYHUK MH(OpMaIun 3 3 6
Tewma 1.2. AKTUBHBIE U3MEPUTENBHbIE CHCTEMBI
Tema 1.3. JIlupapHble U3MEPEHUS KaK aKTUBHBII
Croco0 HMcciie0BaHuM

Pasnen 2. JlazepHbie u3aMepenus B atmochepe
Tewma 2.1. Mertonsl GopMHUPOBaHUS U3MEPHUTEITHHON
vH(pOpMaLUK 3 3 8
Tewma 2.2. ITapameTpbl aTMOC(EpBI
Tema 2.3. CBoiicTBa a3p030J1sl.

Paznen 3. JlazepHble METOABI UBMEPEHUN CKOPOCTH
Tewma 3.1. KorepeHTHBIN 1 HEKOT€PEHTHBIHN CITIOCOOBI
U3MEpPEHUN

Tewma 3.2. I3mepeHust CKOpOCTH TBEPAOH IIEITH.

Tema 3.3. I3MepeHne CKOPOCTH ABHKECHUS a3po307Isl.
Tema 3.4. V3amepenue nmapamMeTpoB BUOpaInu.

Paznen 4. MI3amepeHus cocTaBa BemecTBa
Tema 4.1. 3smepenue ga3oBoro coctaBa a3po30iis 4 4 8
Tema 4.2. I3MepeHrne XUMHYECKOT'O COCTaBa ra3oBoii
CMeCH

Pazpen 5. CnenmanbsHble U3MEpEHUS
Tema 5.1. 3mepenue TypOyJIeHTHOCTH
Tema 5.2. YabTpa3zByKoOBbIE H3MEPEHUS C JTa3epHBIM 3 3 8
BO30YXKJICHUEM U PErUCTpaIieil YIbTPa3ByKOBBIX
KosiebaHuit

HUroro B cemectpe: 17 17 38




Hroro 17 0 17 0 38

IIpakTHyeckass MOATOTOBKA 3aKJIIOYAcTCd B HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4aroIMMHUCST ~ OINpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
po¢eCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHI.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIE 4.

Tabmuna 4 — Coneprkanue pa3iesioB U TeM JEKIMOHHOIO UK

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI
1 Buabl nunapHbIx cuctem
Tema 1.1. JIumapHbie CUCTEMBI KaK €AMHCTBEHHBIM NCTOUHUK
HHpOpMaIUH

Tema 1.2. AKTUBHBIEC U3MEPUTEIBHBIE CUCTEMBI
Tewma 1.3. JIugapHbie u3MepeHns Kak aKTUBHBIN CITOCO0 MCCIIeTOBaHUN

JlazepHble m3MepeHus B aTMocdepe

2 Tewma 2.1. Mertons! popMupoBaHUs U3MEPHUTEIHHON HHPOpMATTHN
Tewma 2.2. ITapameTpst atmochepsl

Tewma 2.3. CBoiicTBa a’p0o30J1s.

JlazepHble METOBI K3MEPEHUI CKOPOCTH

Tewma 3.1. KorepeHTHBIN 1 HEKOT€PEHTHBIN CIIOCOOBI M3MEPEHUIN
3 Tema 3.2. M3mepeHust CKOPOCTH TBEPAOH IICITH.

Tewma 3.3. MI3mMepeHne CKOPOCTH ABHKCHUS adPO30JIsl.

Tewma 3.4. M3mepenue mapamMeTpoB BUOpaInu.

N3mepenust coctaBa BeIECTBA
4 Tema 4.1. 3mepenue ¢Gpa3oBoro cocraBa a3po30Jis
Tewma 4.2. l3MepeHrne XUMHYECKOTO COCTaBa ra30BOM CMECH

CrieniuabHbIE H3MEPEHUS

5 Tewma 5.1. 3mepenue TypOyIeHTHOCTH

Tema 5.2. YnbTpa3zByKoBbIE H3MEPEHUS C Ja3epHBIM BO30YKICHUEM H
perucTpanuei yIabTpa3ByKOBBIX KOJIeOaHUH

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
He npenycMoTpeHsl

4.4. JlaGopaTopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne

Ne TpynoemMKOCTh, | IPAaKTUYECKOU | pa3zeina
HaumenoBanue 1a60paTopHbIX paboT PyA - | TP pas

n/m (uac) MTOATOTOBKH, | JUCIIHII

(gac) JIMHBI
1 HccnenoBanue mpo3payHOCTH aTMochepbl 6 3 2
2 JlonnnepoBckuii H3MEPUTENIb CKOPOCTH 6 3 3
3 AdPO30JIHHBIN JTHIAP 5 2 4
Bceero 17 8




4.5. BeInosHeHNe KypcoBOrO IPOeKTa/ KypcoBOW pabOThI
VY4eOHBIM IJIaHOM HE PETYCMOTPEHO

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

Tabnuua 7 — Bugsl caMoCTOSITeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHne TeopeTHUecKOoro MmaTepuania 10 10
nucuuriniel (TO)
Kypcopoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3amganue (13)
KonTponbubie pabotel 3a04HIKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 18 18
atrecrauuu (ITA)
Bcero: 38 38

5. [lepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUaromuXcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B
I.11. pa3aenoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUI

KommuectBo
SK3EMILISIPOB B
U |]:\_>L|I_I/I:113 p/e c bubnuorpaduueckas ccpuika OUOIIHOTEKE
e (KpOMe 2IIEeKTPOHHBIX
HK3EMILISIPOB)

https://e.lanbook.com/book/212447 | Jla3epsl: npUMEHEHHUS U
NpUJIOKEHus : yueOHoe nmocodue /
A. C. bopeiimo, B. A. bopeiio,
H. M. Esnoxumos, C. B. IBakuH.
— Cankr-IlerepOypr : Jlanb,
2022. — 520 c. — ISBN 978-5-
8114-2234-0. — Tekcr :
ANIEKTPOHHBIH // JlaHs :
AIIEKTPOHHO-OMOIMOTEUHAS




cucTemMa.

https://e.lanbook.com/book/228755 | Bopeiimio, A. C. Jlunapusie
KOMILJIEKCHI JJISl HCCIIEIOBAHUS
atmocdepsl / A. C. bopetimo, M.
A. Konses, A. A. Kum. — CankT-
[TerepOypr : Jlanb, 2022. — 244
c.— ISBN 978-5-8114-9798-

0. — Tekcr : aneKkTpoHHsIH //
JlaHb : 3eKTPOHHO-
OubimoTeyHas cucrema.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(POPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
https://www.laser- Na3zepHbin MopTan
portal.ru/

8. Ilepeuenpr nH(HOPMALMOHHBIX TEXHOJIOTHIA
8.1. [lepeyeHp TPOTPaMMHOTO OOECHEUEHUS, HCIOIB3YEeMOTO TMPH OCYIIECTBICHUU
00pa3oBaTENLHOTO MpoIecca MO JUCIUILIIHHE.
[lepedeHpb UCTIONB3yeMOT0 TPOTPaAaMMHOTO obecniedeHus npeacrasieH B Tadmmie 10.

Tabmuua 10— IlepedeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabmuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t HaunmMmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

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

1 | JlexuuoHHas ayuTopus




5 | CnenuanusupoBanHas 1aboparopusi «POTOHUKA»

10. Onenounsie cpeacTBa AJIs MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOW aTTECTALUH
o0yyaromuxcst Mo JUCHUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUISL IPOBECHUS POMEKYTOYHOM aTTeCTalluu

Bua npomMeXyToO4HOM aTTeCTalluu [IepedyeHb OLICHOYHBIX CPEACTB
Crnncok BOnpocos;
3aueTr TecTsr,
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S5-0auTbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas mpuBeeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurtepuu olieHKH YpOBHS chOPMHUPOBAHHOCTH KOMIETCHITHI

OrieHKa KOMITETEHIUN

XapakTeprucTruka c(hOpMUPOBAHHBIX KOMIIETEHIMIA
5-0ayuibHAas mKana PAKTEp (bop

OO6yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MMPOTPaMMHBIN MaTepual;

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €r0 U3JIaraer;

— OMHUPasICh HAa 3HAHMUS OCHOBHOM W JIOMOJIHUTEIBHOW JIUTEpaTyphl,
«OTJIMYHOY TECHO CBSI3BIBAET YCBOCHHBIC HAYYHBIC TOJOXKECHHUS C MPAKTHUUYECKOU
«3a4TEHO» NEATEILHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U AprYMEHTHUPYET BbIJBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 000OIICHHUS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIENUATU3UPOBAHHBIX MTOHATHM.

— npaBWIbHO BBIMOJIHWI OT 90% 110 100% TecTOBBIX 3amaHuil .

OO6yuaromuiics:

— TBEPJI0 YCBOWJI MMPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMUpasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYpPHI,

— He JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEI;

«XOPOILIOY — YBSI3bIBA€T YCBOCHHBIE 3HAHUS C TMPAKTUYECKON N1E€ATETHHOCTHIO
«BaYTEHOY HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— BJIaJICET CUCTEMOM ClielnaIn3uPOBaHHbIX TOHATUH.

— IIPaBUJIBHO BBIMOIHII 0T 70% 110 89% TECTOBBIX 3aaHHI .

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
II0 CYIIECTBY M3JAaraeT €ro, ONUpasch HA 3HAHUS TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOITyCKaeT HECYIECTBEHHbIE OIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENILHOY» | — UCIIBITBHIBAET 3aTPyJHEHUS B TMPAKTUYECKOM IMPUMEHEHUM 3HaHUN
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KECHHUS,

— 3aTpynHAeTcs B GOPMYJTUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIIMATM3UPOBAHHBIX MOHITHH.
— MPaBWIHHO BBIMOJIHWI OT 51% 110 69% TecTOBBIX 3amMaHui .

— o0yyarouiics He YCBOMJ 3HAYMTEIbHOH YacTH MPOrPaMMHOTO
MaTepHaa,

— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  IpH
paccMOTpeHHH Mpo0JieM B KOHKPETHOM HaIlPaBIICHUY;

HCYIOBJICTBOPUTCIILHO»
<«HC 3a4YTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka c(hopMUPOBAHHBIX KOMITCTCHITHIA

— HE MOYXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,
— He popMyIHpYyeT BEIBOJOB U O0OOIICHHIA.

o kx
— IIPAaBHUJIbHO BBIITOJIHUII MCHCC 51% TecToBBIX 3aJaHuu .

— UCHBITBIBACT TPYAHOCTHU B MMPAKTUYCCKOM IIPUMCHCHHUN 3HaHPII>'I;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUsI WA MHBIC MAaTEPUAIIBI.
Bormpocs! (3agaun) nms sKk3ameHa npeicTaBiieHbl B Tadnuie 15.

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

Kon
Ne n/mt [lepeuens BompocoB (3agay) it 3auera / audd. 3agera HHKATOPA

[1K-1.3.2

1 Buet mumapos. Kitaccuguxanusi. I1K-3.3.1

2 AKTHBHBIC U3MEPHUTEIILHBIC CHCTEMBI I1K-3.B.1

3 JlupapHbie H3MEPEHUsI KaK aKTUBHBIN c0CO0 HCCieI0BaHuMil [1K-3.B.1

4 Mertop1 popMHUpOBaHUS N3MEPUTEIBLHOM HH(OPMAITIH I1K-3.B.1

5 CocraB aTMocdepbl, CBOHCTBA [IK-3.V¥.1

6 MeTo/1p1 H3MEepeHNs IPO3PAYHOCTH aTMOC(EPHI I1K-3.B.1

7 KorepeHTHBII U HEKOT€pPEHTHBIN CIIOCOObI H3MEPEHUI I1K-3.V.1

8 Vi3mMepeHust CKOPOCTH TBEPIOH 1eITH I1K-3.B.1

9 V3mepeHune CKOpOCTH BIKCHUS adP0O30JIst I1K-3.B.1

10 V3mepenne napaMeTpoB BHOpAINN [IK-3.V¥.1

11 M3mepenue ($pa3oBoro cocraBa a’dpo3oss IK-3.V¥.1

12 M3MepeHne XUMHIECKOTO COCTaBa ra30BOi CMECH [IK-3.V¥.1

13 M3mepenue TypOyIeHTHOCTH IK-3.V¥.1

14 VY 1bTpa3ByKOBBIE U3MEPEHUSI C JIA3EPHBIM BO30YKACHUEM U TIK-3.V.1

perucTpaimeil yibTpa3ByKOBbIX KOJieOaH I
Bompocsr (3amaun) s 3aueta / qudd. 3auera npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera
Kon
Ne n/m [Iepeuens BonpocoB (3ana4) ans 3a4dera / qudd. 3ayera HHKaTOpa

Y4eOHbIM MJIaHOM HE IPEIyCMOTPEHO I1K-1.3.2

I1K-1.B.1

I[IK-2.¥.3

Hepequb TEM JIA BBIIIOJIHCHUSA KYPCOBOI'O HpOCKTa/ KprOBOfI pa6OTBI MMpEACTAaBJICHBI

B TaOauIe 17.

Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS. KYPCOBOT'O MPOEKTa / KypCOBOil paboThI

[TpumepHBIii TepedeHs TEM /IS BBITTOTHEHHUST KYPCOBOTO MPOEKTa/ KypCOBOM

Ne mi/mm
paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel Ui mpoBeneHHs TPOMEKYTOYHOM aTTECTallid B BHAE TECTHPOBAHHS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [IpumepHBIi IepeueHb BOIIPOCOB JUIsI TECTOB

Ne /1t

IIpuMepHBIii TepedeHs BOIIPOCOB ISl TECTOB

Kon
HHJMKATOpa

He npenycmorpeno




[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbI B Ta0ymie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/m [TepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dTambl (HOpPMUPOBAHHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U NIPOMEKYTOUYHON aTTeCTaluu 00y4JaromnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTIIAHBI

11.1. Meroauueckue yKazaHus I OOYyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
marepuaia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUuU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKUUU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEJCTaBICHUE O AUCLUIUIMHE,
IOKa3bIBAaeT B3aMMOCBS3b C IPYTUMHU JAUCHUILIMHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHe NOpPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPUYECKOT'O MBIIITIEHHUS.

— TOsBJIEHHME HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITEIbHOM paboTHI;

— TIOJy4Y€HHE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI HA ONMKaiIine rofbl;

— HAY4YUTbCSl METOAMYECKH 00padaThiBaTh MaTepual (BBIACNSTH IJIaBHBIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3JIMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAaLMEd  ClIaliloB U
HCIIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuajga IpH MPOBEIEHUU KOPOTKUX JAMCKYCcCUM 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK 10 TUCIUITIIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOT0 MaTepuana:

Marepran KaxI0il JIEKIHH CONPOBOXAAETCA AEMOHCTpAaLMEd ClIaliJoB U KOMMEHTapUsSIMH.
Martepuansl JeKUUN MepenarTcs CTyAEHTaM B KayecTBE OMOPHOIO KOHCIIEKTa M3JI0)KEHHOTO
MaTepuaia.

[To BO3MOKHOCTH MPOU3BOAUTCS IEMOHCTpAIUsl 00pa3lloB TEXHUKHU KaK B BBIKJIIFOUEHHOM, TaK U
BO BKJIFOUEHHOM COCTOSTHUM ITPU COOJIIOJICHUH MTPABUII TEXHUKH O€30MaCHOCTH.

11.2. Meroauueckue ykazaHus A OOy4aroIMXCs MO BBIIOJIHEHUIO J1a00paTOPHBIX
pabor




B xoxe BeimonmHeHUs 1a0OpaTOPHBIX pabOT OOy4YaIOMUHUCS MODKEH YIUIYOUTh U
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00y4aromerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOMT M3 IKCIEPHUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0patopHBIX paboT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCIUIUIMHBL, ONIpEeNeiseMOoll y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTeYnBaIOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— NpUOOpeTEeHHE HaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuleHHEe, Pa3BUTHE U JeTajln3alls TEOPETUUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKIUSX;

— TOoJy4YeHHe HOBOM MH(OpPMALMK 110 U3y4aeMON AUCIUILIUHE;

— mnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ J1a00paTOpHBIM
000py/TI0BaHUEM U IPUOOPAMH.

3ananue u TpeOOBaHMS K IPOBEICHUIO JIAOOPATOPHBIX paboT

O3HakomMumvcs ¢ yenvio u 3a0avamu npogedeHus pabomeoi.

H3yuume mexnuky b6ezonacnocmu npu pabome ¢ 1a3epHbIM UCMOYHUKOM.
H3zyuums 0bopydosaniue, NOpsOOK KIIOUEHUS,, UCHOIb308AHUSL U GbIKTIOUEHUSL.
Cobpamb uzmepumenbHy0 cxemy.

Bxrouums 0b6opyoosanue.

IIposecmu rocmupogky 060py006anus.

IIposecmu uzmepenus.

3anecmu pesynvmamol uzmepenuti 8 NPOMOKO USMEPEHUII.

Buiknrouums ob6opyoosanue.

10 Pasobpamv usmepumenvnyio ycmaHnosxy.

CoNO~wWNE

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

Omuém o nabopamopHou pabome 00NHCEH COOEPAHCAMb.
TumynvHoiti aucm c ykazanuem OHUO, nomepa epynnwvl u oamei.
3aoanue.

Onucanue usmepumenbHoU YCmMaHo8KU

IIpomoxkon uzmepenuil

Memoouky obpabomxu pe3yibmamos usmepeHuti
Mamemamuueckuii (NpoecpamMmHO-ancopummu4ecKuil) pacuém
Bwvi60o0owvl no pabome

NookrwnpE

TpeboBanus Kk 0hOPMIIEHHIO OTYETA O JIA0OOPATOPHOH padboTe
Omuem Oonxcen  yoosnemeopams [OCTy 6 uacmu ogopmieHus mekCcmogvix
O0OKYMEHMO8.

11.3. Mertoauueckue yKazaHus UIsi OOYJaAIOMIMXCS MO MPOXOKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTelis, HO 06e3 ero HemocpeJCTBEHHOTO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSATENLHOW paboTHl y oOydaromierocs (opMHUpyeTcs
1enecoo0pasHoe MIaHUPOBaHUE PabOUero BpeMeHu, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEeHMs, IMOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.



MeroauueckuMid ~ MaTepHajiaMH,  HAMpaBISIONIMMH  CaAMOCTOSATENIBHYIO  padoTy
00y4JarOIIUXCASBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJIUYECKHE yKa3aHUS 1O BBIMOJIHCHUIO KOHTPOJIBHBIX PaboT (71s1 00ydarommxcst
10 3204HOM (hopme 0OyueHHS).

11.4. MeTtoauueckue yKazaHMs [UIsl OOYYaroIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuxcsl, OCYIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/a OCBOCHUS
JUCLUIUINHBI.

Texymuil KOHTPOJIb yCIIEBAEMOCTH IPOU3BOAUTCS C IIOMOIIBI TECTUPOBAHUSA, a TAKKE
[IPH [IPOBEICHUU U 3aIIUTE JIA0OPATOPHBIX PadoT.

[TosnoxuTENbHBIA PE3YJIBTaT TECTUPOBAHUS COOTBETCTBYET KOJUYECTBY IPaBUIIBHBIX
oTBeTOB B TecTe Ooiee 50%.

Jlnist BBIXO/1a Ha 3a4€T HEOOXOMMO MOIYUUTh MOJIOKUTENIBHYIO OLICHKY 3a TECTUPOBAHUE,
CAATh U 3aLIUTUTH OTYETHI 10 JJAOOPATOPHBIM pabOTaM.

11.5. Meroauyeckue ykazaHus Jjisi OOYYArOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallUU.

[Ipomexxyrounast ~ aTTecTalsi  OOy4arOmIUXCs  MPEAYyCMaTpUBaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYaeT B
cedst:

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHHS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (10 OKOHYaHUH CEMECTpPa) OIICHKA 3HAHUN
00ydJaroumMcs 1o OTIEIbHBIM pa3jienaM JUCIUIUIMHBI C aTTECTAIMOHHOW OLICHKOM «3a4TeHOY
WIH «HE 3aU4TEHOY.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIHUILTAHBI

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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