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AHHOTAUA

HucuumuinHa «JlazepHsle U3MepeHus» BXOAUT B 00pa30BaTEeNIbHYIO POrpaMMy BBICIIETO
oOpazoBaHMsl — NporpaMMy OakajgaBpuaTa IO HANPABICHUIO TMOATOTOBKW/ CHEIHMAIbHOCTH
12.03.05 «JIa3epHas TeXHUKA U JIa3€pHbIE TEXHOJIOTUN» HANPaBIEHHOCTH «JIa3epHas TeXHUKaA U
Ja3epHble TEXHONOrUWy». Jucuumuinnaa peanusyercsa kapenpon «Ne23».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHKE Y BBIITYCKHHUKA CJIEIYFOIUX KOMIICTEHITHIA:

[IK-2 «CmocobeH k pa3pabOTKe TEXHOJIOTHUECKUX TIPOIECCOB COOPKU U FOCTHPOBKH
TUTNIOBBIX CHUCTEM, MpPHOOPOB, Y3JOB M JeTajeld Ja3epHOM TEXHHWKH, JA3e€PHBIX ONTHUKO-
AIIEKTPOHHBIX MTPHOOPOB U CHCTEM»

[IK-7 «CrnocobeH K y4acTHiO B pa3pabOTKe TEXHHUYECKMX TpeOOBaHMW M 3aJaHHil Ha
MIPOEKTHPOBAHNE TUIIOBBIX CXEM IMPHOOPOB, Y3JIOB W JETajell JIa3epHON TEXHUKHU H JIa3ePHBIX
OIITUKO- DJIEKTPOHHBIX TPUOOPOB U CUCTEM»

ConeprxaHue NUCIHMILTMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C (DOpMUPOBAHHEM
30H/IMPYIOIIETO JIyda Jla3epa, MPOXOKIECHHEM Jiyda 4epe3 cpemy, MpUEMOM M perucrpanueit
n3MydeHus. PaccMaTpuBaroTCs BONPOCH! BBIACTICHNUS HH()OPMATHBHBIX MPU3HAKOB B MPHHATOM
CHUTHAJIE.

[IperomaBanrie MUCHMIUIMHBI TIPEIyCMAaTPUBACT CIEAYIOUIHEe (OPMBI OpraHH3aIyu
y4eOHOT0 mpoIiecca: JeKIuu, JabopaTopHbIe paboThI, CAMOCTOSTENIbHAs padoTa 00y4Jaromerocs.

[IporpaMmoii TUCHMITLIMHBI TPETyCMOTPEHBI CIEMYIONUE BHUIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUYHAs aTTecTanus B popme nuddhepeHImpoBaHHOTO 3a9eTa.

OOmiast TpyAOEMKOCTh OCBOCHUS TUCHUIUIMHBI COCTABIISICT 2 3a4eTHBIX €IWHUIIBI, (2
Jaca.

S3bIK 00yueHus Mo JUCHUILINHE KPYCCKUH »



1. TlepedeHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUCHHS MO AUCHUTUINHE

1.1. Lenu npenopaBaHus AUCHUILIMHBI: OJTy4YeHHE 00yUYaroIMMUCs 3HAaHUN, YMEHUH U
HAaBBIKOB B 00JacTH pa3pabOTKM W CO3MaHUS JIA3€PHBIX CPEICTB H3MEPEHUH (HU3UUECKUX
BEJIMYUH PA3IUYHON PUPOJIBL.

1.2. ucuumimHa BXOAMT B  COCTaB  dYacTH, (OPMHUPYEMOH  y4acTHHKaMHU
00pa30BaTEeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOI MPOrpaMMBbl BBICIIETO 00pa3oBaHus (naiee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yiibTaramu ocBoeHus OI1 BO.

B pesynbrare m3ydyeHHs AUCHUILUIMHBI OOYYAIOUIUICS JODKEH 00JIafaTh CIEAyIOIUMU
KOMIIETEHIIMSIMH WJIM UX YacTAMU. KOMIETeHIIMN W MHIUKATOPBI X JOCTHKEHUS MPHUBEICHBI B

Taoaure 1.

Tabnuna 1 — IlepeyeHs KOMIETEHIIMI ¥ MHIUKATOPOB WX JIOCTHIKEHUS

Konn
Kareropus (rpynma) Kon n HanmMeHoBaHMe MHIMKATOPA JOCTHKEHUS
HalMEHOBaHUE
KOMIIETEHITUHT KOMTICTCHITHH
KOMITETEHITUHT
[IK-2.3.1 3HaTh NPUHIMIIBI IOCTPOEHUS U COCTaB
Ja3epHBIX MPUOOPOB U CUCTEM;  ONTHUECKUE
MaTepuasbl U TEXHOJIOTUH, B T.Y. IS JJa3epHOU
TEXHHUKHU; OCHOBBI ONITHYCCKUX U3MEPECHHUIA;
TK-2 CriocoBen K : . PeHHHL;
CXEMBI H3MEPEHUH OCHOBHBIX MApPaMETPOB
pa3zpaboTke 9 .
ONTUYECKUX JIeTalIel Ja3epHOi
TEXHOJIOTHYECKUX .
TEXHHKH;  TIPUHITATIEI U3MEPEHUH ITapaMeTpOB
MPOIIECCOB COOPKHU U . .
ONITUYECKUX JIeTaJeH JTa3epHON TEXHUKH Ha
FOCTUPOBKH THITIOBBIX
[Ipodeccuonanpubie CHOTEM. [IDHGODOE COBPEMEHHOM 000PYI0BaHHH; COBPEMEHHbIE
KOMIIETEHIINH > IPHBOPOB, METOJIbl U TPUOOPHI METPOJIOTUIECKOTO
y3JI0B U JeTaneit
. o0ecrnieueHns B TEXHOJOTMUYECKHUX MpoIeccax
Ja3epHON TEXHUKH, o
cOOPKH M IOCTUPOBKU ONTUYECKUX JleTanen
Ja3epHBIX ONTHKO-
JIa3epHBIX MPUOOPOB U TEXHUKU; METObI COOPKH
ANEKTPOHHBIX
Ja3epHBIX ONTHKO-3JIEKTPOHHBIX MPUOOPOB;
MPUOOPOB U CUCTEM
METO/Ibl FOCTUPOBKH JIa3€PHBIX ONTUKO-
ANEKTPOHHBIX MPUOOPOB; METOBI pabOTHI C
Hay4YHO-TEXHUYECKOW JIUTEPATYpPOil U
nHpopmarmen
[IK-7 Cnocoben k
y4acTHIO B [IK-7.Y.1 yMeTh aHaIU3UPOBATh TEXHUYECKUE
pazpaboTke TpeOoBaHUs, MPEIbIBISIEMbIEC K
TEXHUYECKUX pa3pabaThiBaeMbIM ONTHYECKUM y3JIaM U
TpeOoBaHUH U AJIEMEHTaM JIa3epHbIX TPHUOOPOB U CUCTEM;
3a/laHuil Ha onpeaensiTh, GopMyIupoBaTh U 000CHOBHIBAThH
[Ipodeccuonanpubie | MPOESKTUPOBAHKE TpeOoBaHUS K pa3padaThIBAEMbIM y3JIaM H
KOMIIETEHIINH TUTIOBBIX CXEM AJIEMEHTaM JIa3epHBIX TPHUOOPOB U CUCTEM;

npuOOpOB, Y3JI0B U
netaneil azepHoii
TEXHHUKH U JTa3€PHBIX
ONTHKO-
3IEKTPOHHBIX
npuOOpPOB U CHCTEM

000CHOBBIBATH IPEAJIaraeMbIe TEXHUUECKHE
pelIeHus pu NPOEKTUPOBAHUHU Y3JI0B U
9JIEMEHTOB JIa3€PHBIX TPHOOPOB U CUCTEM C
MpUMEeHEeHHEeM WH(OPMAIIMOHHBIX PECYPCOB U
TEXHOJOT UM

2. Mecro mucuuianHbl B cTpykrype OI1
JlvcuuIuinHa MOKeT 0a3upoBaThcs Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00yUYarOIIUMUCS
[IPU U3YYECHUU CIIEAYIOLUX TUCLUILIAH:




—

—

3HaHI/ISI, MOJIYYCHHBIC IIpU HU3Y4YCHHMHU MaTcpHalia [[aHHOfI JUCHUITIINHBI, UMCIOT KakK

CaMOCTOATCIIbBHOC 3HAYCHUC, TaAK U MOT'YT UCIIOJIb30BATHCA IMPHU U3YUCHHUU APYTUX JUCHUIIINH

—

—

3. OOBeM U TPyAOEMKOCTh JTUCITUTUINHBI

Jlanubpie 00 o0meM o0beMe IUCHUIUIMHBI, TPYAOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paloThI IO AUCHUILIUHE (M pacHpeAeIeHue 3TOM TPyAOEMKOCTH 10 CEMECTpaM) MPEICTaBICHbI B

Tadnuie 2.

Tabnuia 2 — O6beM U TPYJOEMKOCTh AUCHUIIIIMHbI

TpyroemMKoCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmbs OuCUUnNIUHbL, 2/ 72 2/ 79
3E/ (1ac)
U3 nux uacoe npaxmuueckoil n0020mo6Ku 10 10
Ayoumopnwle 3anamus, BCEro 4ac. 20 20
B TOM YHCJIC:
nekruu (JI), (dac) 10 10
npakTuueckue/cemunapckue 3ansatus  (113),
(dac)
nabopaTtopubie paboTsl (JIP), (dac) 10 10
KkypcoBoii mpoekt (pabora) (KII, KP), (gac)
JK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (4ac) 42 42
Buo npomescymounoii ammecmayuu: 3auer,
mapd. 3ager, sx3ameH (3auer, Hudd. 3auq, I[;Ii@' Hudd. 3au.

OK3.%%*)

[Ipumedanue: kanmuAATCKuUii IK3aMEH

4. ConepxaHue JUCITUTITMHBI

4.1. Pacnpenenenue TpyI0EMKOCTH AUCIUILIAHBI 10 pa3jesiaM U BUIaM 3aHSATHIA.

Paznensl, TeMbl JUCHMILINHBI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0muIe 3.

Tabnuma 3 — Pa3aensl, TeMbl AUCHUILINHBL, UX TPYI0EMKOCTb

»,
»,

»,
»,

Jlexmum | [13 (C3)| JIP KII CPC
Paznensl, TeMbI TUCHUTUTHHB
(qac) (qac) (dac) (dac) (dac)
Cemectp 8

Pazgen 1. Buasl u3aMepuTEIbHBIX CUCTEM
Tema 1.1. ITaccuBHBIE U3MEPUTENBHBIE CUCTEMBI
Tema 1.2. AKTUBHBIE U3MEPHUTENBHBIE CHCTEMBI 1 10
Tema 1.3. JIazepHble U3MEpPEHUS KaK aKTHUBHBIN
cnoco0 uccienoBaHui




Paznen 2. JlazepHbie u3MepeHHs TUCTAHIIUN

Tema 2.1. Metoap! GOpMUPOBaHUS HU3MEPUTETHHOM
nHpopMauH 5
Tema 2.2. BpeMsnpon€THbI METOT U3MEPEHUH.
Pacuér xapakTeprcTHK N3MEPUTEIBHOTO TPAKTA.
Tema 2.3. Metop! $a3oBoii JaTbHOMETPHHU.

Paznen 3. JIazepHble MeTOABI U3MEPEHHI CKOPOCTH
Tema 3.1. KorepeHTHBIN 1 HEKOTEPEHTHBIN CITOCOOBI
HA3MEPEHUN 3
Tema 3.2. MI3amepenus: CKOpoCTH TBEPIOH 11U,

Tema 3.3. MI3amepeHne cCKOpOCTH ABUKECHUS adPO30JIsl.
Tema 3.4. Mi3amepenue napamMeTpoB BHOpaluu.

Paznen 4. M3amepenus coctaBa BEIIECTBA
Tema 4.1. U3mepenue Gha3oBoro cocraBa a3po30Jis 2
Tema 4.2. 3mepeHne XUMHUECKOTO COCTaBa Ta30BOH
cMecH

Paznen 5. CnenmanbsHble H3MEPEHUS
Tema 5.1. U3mepenne TypOyJICHTHOCTH
Tema 5.2. YibTpa3zByKoBbIe H3MEPEHHUS C JTa3ePHBIM 2 10
BO30Y)KJICHHEM H PETHCTPAIlell YIbTPa3BYKOBBIX
KoJiebaHuil

Htoro B cemectpe: 10 10 52

Htoro 10 0 10 0 52

[IpakThdeckass TIMOATOTOBKA 3aKIIOYAECTCI B HEMOCPEJICTBEHHOM  BBITIOJIHEHUHU
OoOyyaloUMMUCSl  OINpEAEJeHHBbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX € Oyn;ymiei
npodeccuoHanbHOM 1A TENbHOCTHIO.

4.2. CopeprkaHue pas3/iejoB U TEM JICKITMOHHBIX 3aHITHIM.
ConeprkaHue pa3jiesioB U TEM JICKIIMOHHBIX 3aHATHIA MMPUBEACHO B Ta0wMIe 4.

Tabmuma 4 — ConeprkaHue pas3zesioB M TeM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hassanue n COACPIKAHUE PA3CIIOB U TEM JICKIMOHHBIX 3aHATHI

1 Bu bl n13MepUTENbHBIX CUCTEM

Tema 1.1. ITaccuBHBIE U3MEPUTENBHBIE CHCTEMBI

Tewma 1.2. AKTUBHBIEC U3MEPUTEIIBHBIC CUCTEMBI

Tewma 1.3. JlazepHble n3MepeHHs KaK aKTHBHBIN CITOC00 MCCIeTOBaHMA

JlazepHble U3MEPEHUS AUCTAHIINN

Tema 2.1. Meroabsl popMHPOBAHUS U3MEPHUTEITHHON HH(DOPMAITUT

2 Tewma 2.2. Bpemsnpon€rHbIii MeTo n3MepeHuil. Pacuér xapakTepucTuk
HU3MEPUTENBHOIO TPAKTA.

Tewma 2.3. Metoas! pa3oBol JATEHOMETPHH.

JlazepHble METOABI UBMEPEHUN CKOPOCTH

Tema 3.1. KorepeHTHBIN 1 HEKOTEPEHTHBIH CITOCOOBI H3MepeHUi
3 Tewma 3.2. VI3amepeHust CKOPOCTH TBEPIOH IIeIH.

Tema 3.3. MI3MepeHne CKOpOCTH ABUKEHUS a3pO30JIsl.

Tewma 3.4. Vi3amepenue mapameTrpoB BHOpanmu.

W3mepenus cocTaBa BelecTa
4 Tewma 4.1. M3mepenue ¢a3oBoro cocraBa a3po307s
Tewma 4.2. VI3MepeHne XMMUYECKOTO COCTaBa ra30BOM CMecH

CrienuasbHble U3MEPEHHS

5 Tewma 5.1. 3mepenue TypOyeHTHOCTH

Tema 5.2. YabpTpa3ByKOBbIE H3MEPEHUS C JTa3€pPHBIM BO30YKICHUEM U
perucrpaureil ynbTpa3ByKOBBIX KOJIeOaHHH




4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTHUECKUX 3aHATHIA U X TPYIOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuua 5 — [IpakTuyeckue 3aHATHS U UX TPYAO0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @opmbl npaktuyeckux | TpyaoeMKOCTh, |MPaKTUYECKOM |pa3aena
/1 3aHSATUHN 3aHSATHHI (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
Y4eOHBIM IJIAaHOM HE IIPEyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEICHBI B Ta0OIHIIE 6.
Tabnuma 6 — JlabopaTtopHble 3aHATHS U UX TPYJI0EMKOCTb
N3 Hux Ne
e HaumenoBanue nabopatopHbix paboT TpyROGMKOCT®, | MPaKTHHIECKOH | pasaena
n/m (gac) MOATOTOBKH, | JTUCLUII
(gac) JIMHBI
Cemectp 8
1 | JlazepHslii JatpHOMED 4 1 2
2 | JlonmiepoBCKUi H3MEPUTETh CKOPOCTH 4 1 3
3 | APp030JBHBIN JUIAD 2 1 4
Bcero 10

4.5. KypcoBoe nMpoeKTHpOBaHKE/ BHITOJIHEHUE KyPCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE IIPEYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcst
Bupl caMocTosTeNbHOM PabOThI U €€ TPYAOEMKOCTh IPUBEICHBI B Ta0HIIe 7.

Tabauna 7 — Bunbsl camocToaTenbHON paboThl U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrosiTensHO#M paboThI
yac qac
1 2 3
N3ydeHnne TeopeTHueckoro Marepuana
22 22
mucruruael (TO)
KypcoBoe npoektupoanue (KI1, KP)
Pacuetrno-rpaduueckue 3ananus (PI'3) 10 10
Beinonnenue pegepata (P)
[ToaroToBka K TeKylemMy KOHTPOJIIO 10 10
ycneBaemoctu (TKVY)
Jlomamnee 3aganue ([13)
Kontposabhble paboTs 3a04HHKOB (KP3)
IToaroroBka K MPOMEXYTOYHON
10 10
arrecraiuu (ITA)
Bcero: 52 52




5. [lepeueHnb yueOHO-METOAMYECKOTO 0OECIICUCHUS
ISl CaMOCTOSITEIIbHOM PabOThI 00YYAIOIIUXCS 110 JUCIUILTHHE (MOIYIIIO)

Y4ebHO-MeTOIMYeCKUEe MaTepHalibl sl CAaMOCTOSTEIBHONH paboThl OO0YYaromUXcsl yKa3aHbl B
. /-11.

6. IlepeueHb MEYATHBIX U AIMEKTPOHHBIX YUCOHBIX W3TAHUI
[lepevyeHpb nevaTHBIX U IEKTPOHHBIX YUeOHBIX M3IaHHI MPUBENICH B Ta0IUIE 8.
Tabmunua 8— IlepeueHb MEYATHBIX U AIEKTPOHHBIX YUEOHBIX U3AAHUN

KomuectBo
SK3EMILTSIPOB B
In
URL ;b p/e c bubnmorpaduueckas ccpuika OUOIIHOTEKE
a (KpoMe AIIeKTPOHHBIX
DK3EMILIIPOB)

https://e.lanbook.com/book/212447 | Jlazepsi: mpuMEeHEHHS U
IPUIIOKEHHUS : yueOHoe ocobue /
A. C. bopeiimo, B. A. Bopeiiio,
U. M. EBnoxumos, C. B. BakuH.
— Cankr-IlerepOypr : Jlans,
2022. — 520 c. — ISBN 978-5-
8114-2234-0. — Tekcr :
AIEKTPOHHBIHN // JIaHs :
AIEKTPOHHO-OMOIMOTeUHAS
cucTema.

https://e.lanbook.com/book/228755 | Bopeiimo, A. C. JIugapusie
KOMIUIEKCHI JJIs UCCIIEIOBAHUS
atmocdepsl / A. C. bopetio, M.
A. Konses, A. A. Kum. — Cankr-
[TerepOypr : Jlanb, 2022. — 244
c. — ISBN 978-5-8114-9798-

0. — Tekcr : a1eKTPOHHBIIH //
JlaHb : 37EKTPOHHO-

OnbnroTeuHast cucrema.

7. TlepeyeHb 3JEKTPOHHBIX 00pPa30BaTEIIbHBIX PECYPCOB
UH(POPMALMOHHO-TEIICKOMMYHHUKAIMOHHOW ceTn «HTepHeT»
[Tepeuenn IJIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB uH(GOPMaIMOHHO-
TEJICKOMMYHUKAIMOHHOW ceTH «MHTepHEeT», HEOOXOIMMBIX JUISS OCBOCHHUS TUCIIMILIHHBI
npuBeieH B Tadnwiie 9.

Tabmuuma 9 — IlepedeHb SJIEKTPOHHBIX OOpaA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTn «IHTepHeT»
URL anpec HaumenoBanue
https://www.laser- NasepHbint MopTan
portal.ru/

8. IlepedeHb MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. IlepeueHp mporpaMMHOTO OO€CHeUeHUs, MCIOIb3yEMOI0 IpPH OCYIIECTBICHUU
00pazoBaTeNbHOr0 MpoIiecca MO0 AUCIUIITHHE.
[lepedyenp uCnoIb3yeMOro MporpaMMHOro obecreueHus npejacrasieH B Tadnuue 10.




Tabnuma 10— [Mepeuens nporpaMMHOT0 0OeCTICUCHIMS

Ne o/ HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBJIEHHMH 00pa30BaTEIBHOTO MIPOIIEcca MO TUCIUIUINHE

[lepeyenp wucCMONB3yeMbIX WHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
tabmure 11.

Tabmuna 11— [lepeyenp HHPOPMAITMOHHO-CIPABOYHBIX CHCTEM

Ne o/t HaumenoBanue

He npenycmotpeno

9. MarepuanpHO-TeXHUYECKas Oa3a
CoctaB  MarepuagbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW [UIsl  OCYIIECTBJICHHS
00pa30BaTEILHOTO MpoIiecca MO TUCIUTUINHE, TTPECTaBIICH B Tabimiel 2.

Tabmuma 12 — CoctaB MaTepuabHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHOMN 4acTh Howmep aynuropun
n/m MaTepHaaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOAMMOCTH )

1 | JlexinuoHHas ayauTopus

CrnennanusupoBaHHas jaboparopust «DoToHnKa»

10. Omnenounble cpeACTBa IS MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[IN
10.1. CocTtaB OIICHOYHBIX CPEACTBIUIS TMPOBEIACHUS TMPOMEKYTOYHOM aTTECTalluu
00y4JaroIuxcsi o TUCHUTUIMHE TTpUBEeH B Taommie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEJICTB JIJIsl MPOBEICHUS MPOMEXYTOYHOM aTTeCTalluN

Bua npomexyTodHOM arTecTanuu IlepeueHb OLIEHOYHBIX CPEJICTB

HuddepenunpoBaHHbIi 3a4€T Cnucok BOIIPOCOB;
3amaun.

10.2. B kayecTBe KpUTEpPHUEB OIEHKA YPOBHSI CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIICTCHIIMI OOYYaroIUMHCS MPUMEHSETCSI 5-0ajulbHasi MIKajla OIEHKH C(HOPMUPOBAHHOCTH
KOMIICTEHIIU, KOTOopas mnpuBeneHa B Tabuuie 14. B TedeHne cemectpa MOXKET UCIIOIb30BaAThCS
100-6annbHast ~ mKama  MOJYJIBHO-PEHTHHTOBOM  CHUCTEMBl ~ YHUBEpPCHTETa,  IMpaBuia
UCIIOJIb30BAHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIILHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu onieHKH ypoBHS COPMHUPOBAHHOCTH KOMIECTEHITUH

OI_[eHKa KOMIICTCHIIMI

XapakreprcTika chOpMUPOBAHHBIX KOMITIETEHLIMIA
5-0aiubHas 1mKana P P (opp

— oOyuyaromquiicss TIyOOKO M BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepuan;

— YBEpEHHO, JIOTHYHO, MOCJIE0BATEIFHO U TPAMOTHO €T0 M3JIaraer;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHHUTEIHHOU IJIUTEPATypHI,
TECHO TPUBSI3bIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUIECKON
NeSITeNbHOCTBIO HAMPABJICHHUS;

— yMeno 000CHOBBIBAET M apTYMEHTUPYET BBIJIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 00OOIIEHHS;

— CBOOOJTHO BJIQJICET CHCTEMOM CIICIIUATU3UPOBAHHBIX MOHSTHH.

«OTIIMYIHO»
GauTCHO»




Or1eHKa KOMITETEHITII

5-0ayuipHad nIKana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITETCHITUIMA

«XOpOoLIO»
(GavTCHO»

— 00yyJaroIuiicss TBEPIO YCBOWIJI MPOTPAaMMHBINA MaTepuai, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONUPasCh HA 3HAHUS OCHOBHOM
JUTEPaTypHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKON JESITeIHbHOCTHIO
HaTpaBIICHUS;

— apryMEHTUPYET HAay4YHBIC MTOJIOKCHUS;

— JIeJIaeT BBIBOBI U 000OIIECHHS;

— BJIQJICCT CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSTHIA.

«Y/IOBIIETBOPUTEITEHO
«3AYTEHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IMPOrpaMMHBIN Marepual,
[0 CYUIECTBY H3JIaraeT €ro, ONMpasChb HAa 3HAHUSA TOJBKO OCHOBHOMU
JIUTEPATYPHI;

— JIOIyCKaeT HeCYIeCTBEHHbIE OIIMOKU U HETOYHOCTH;

— ACTBITHIBAET 3aTPYAHEHUS] B MPAKTUYECKOM IMPUMEHEHUHM 3HAHHI
HANpaBJICHUS;

— ¢J1a00 apryMEeHTHPYET HayUHbIE MTOJI0KEHMUS,;

— 3aTpyAHsieTcs B GOPMYJIUPOBAHUYU BBIBOJIOB U 000OIICHHUIA;

— YAaCTUYHO BJIAJICET CUCTEMOM CENUATU3UPOBAHHBIX TOHSITHM.

«HEYIOBJIETBOPUTEITHHO
«HE 3a4YTEHO»

— o0ydJaronuiics He YCBOWJ 3HAYUTEIBHOM YacTH TPOrpaMMHOIO
MaTtepuaa;

— JIONMyCKaeT  CYIICCTBCHHbIE  OIMMMOKKM W  HETOYHOCTH  IPHU
paccMOTpeHHH MPo0JIeM B KOHKPETHOM HAaIPaBIICHUY;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYECKOM IMPUMEHCHHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYIHBIE TIOJI0KEHHUS;

— He (GOpMYJIHPYET BEIBOJIOB M 0000IIICHUT.

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS UM UHBIC MaTEPHAIBI.
Bomnpocsr (3amaun) a1 sx3amMeHa mpeacTaBiIeHbl B Taduie 15.

Tabnuma 15 — Borpocs! (3amaun) 1s SK3aMeHa

Ne mi/mt [Tepedenn BOpOCOB (3a1a4) sl IK3aMeHa Koz
HHAMKATOpa
Y4eOHBIM IJIAaHOM HE IPEyCMOTPEHO
Bompocsr (3amaun) ams 3avera / nmudd. 3aduera npeacrapieHsl B Tadnuie 16.
Tabnuma 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3auera
Kon
Ne /it [Tepedyens BonpocoB (3amav) mjs 3auera / qudd. 3auera HHKaTOpa
1 [TaccuBHBIE H3MEPUTEIBHBIEC CHCTEMBI I1K-7.V.1
2 AKTHBHBIC H3MEPHUTEIBHBIE CHCTEMBI [IK-7.V.1
3 JlazepHble N3MEpPEeHNs KaK aKTHBHBIN CIIOCO0 MCCIIETOBAHMUH [IK-7.V.1
4 MeTtoap! (hopMUpOBaHUS N3MEPUTENBHON HH(DOPMAITUH O I1K-2.3.1
JMCTAaHIIUH
5 Bpemsnponéruslii MeTon uaMepeHuid. Pacuér xapakTepucTuk I1IK-2.3.1
M3MEPHTENHHOTO TPAKTA.
6 Mertozp! (a3oBoii JanbHOMETPHH. I1K-2.3.1
7 KorepeHTHBII 1 HEKOT€pEeHTHBIN cl1OCOOBI H3MEpEeHHH [IK-7.V¥.1
8 V3mepenust CkopocTu TBEPIOH LeNH I1K-2.3.1
9 V3mepenue CKOpOCTH JIBIKEHUS adpO30JIst I1K-2.3.1
10 M3mepeHne napameTpoB BHOpAIHn I1K-2.3.1
11 W3mepenue (ha3zoBoro cocraBa adpo30J1st I1K-2.3.1
12 V3MepeHne XUMHYIECKOT0 COCTaBa ra3oBoi CMeCH I1K-2.3.1
13 W3mepenue TypOyIeHTHOCTH I1K-2.3.1




14 Y abTpa3ByKOBBIC U3MEPEHUS C JIA3EPHBIM BO30YKICHUEM U [1K-2.3.1
perucrpanuei yabTpa3BYKOBBIX KOJIeOaHUH

[lepeyenp Tem Ui KypCOBOTO IPOCKTHPOBAHUS/BBIOJHEHHS KypCOBOH pabOTHI
mpecTaBIcHbl B Tabmuie 17.
Tabmuua 17 — IlepeueHp TeM JIsi KYPCOBOTO MPOSKTHPOBAHMS/BBITIOTHEHUS] KYPCOBOM pabOTHI

Ne /i [TpumepHBIil TepeYeHb TeM TSt KypCOBOTO MTPOEKTHPOBAHHUS/BBITIOTHEHUS
B KypCcoBO#l paboThI

Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO

Bompocel st mpoBeneHHMsT TTPOMEXKYTOYHOM aTTeCTallid B BHJAE TECTUPOBAHUSA
mpeIcTaBiIcHbl B Tabmuie 18.

Tabmuna 18 — IIpumepHbIii mepeueHb BOITPOCOB ISl TECTOB

Kon

Ne n/m [IpuMepHBIil nepeyeHb BOIIPOCOB ISl TECTOB
MHJMKATOpa

He npenxycmotpeHno

[lepeueHb TeM KOHTPOJBHBIX PAaOOT MO NUCHUILUIMHE OOydYarolUXCsl 3a04HON (OPMBI
oOydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuia 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npexycmotpeHo

10.4. Meroanyeckue MaTepuabl, OTIPEIETISIONINE 1010} (1370} 31 OLICHUBAHUA
WHJUKAaTOPOB, XapaKTEepHU3YIOIIUX dTamnbl (OpMHpPOBAHUS KOMIIETEHIIMM, coaepxaTrcs B
JIOKAJIbHBIX HOpMaTuUBHBIX akTtax ['YAIIL, permamMeHTUPYIOMIUX TOPSIIOK M HPOUEIYPY
MIPOBEJICHUS TEKYIEr0 KOHTPOJISI yCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluu O0ydYarouInxcs
I'VAIL

11. Meroauyeckue yKa3zaHusl Uit 00y4JaroIIUXCsl IO OCBOCHUIO TUCIUILTUHBI
(Huoice npusoosimes pekomenoayuu no COCMasieHuo 0aHH020 pazoena)

11.1. Meroauueckre yKa3zaHHUS JUIsl OOYYalOIIUXCS IO OCBOCHUIO JIESKIIMOHHOTO
MaTtepuaa.

OcHOBHOE Ha3HAYCHHE JICKIIMOHHOIO MaTepHaja — JIOTHYSCKH CTPOMHOE, CHCTEMHOE,
IyOOKOe M SICHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHHUE COBPEMEHHOM JICKIIMH B
paMKax JUCIMILTUHBI HE B TOM, YTOOBI IMOJIYYHUTh BCHO WH(POPMAIHIO MO TEME, a B OCBOCHUU
(yHIaMEHTAJIBHBIX MPOOJEM JUCIUIUIMHBI, METOJOB HAy4YHOrO IIO3HAHHS, HOBEHIIHMX
JOCTIOKEHUIH HayYHOH MbICH. B y4eOHOM mporecce JIEKIUsS BBIMOIHIET METOI0JOTHYECKYIO,
OpPraHM3aIlMOHHYI0 U UH(POPMAIMOHHYIO (DYyHKIMHU. JISKIMS pacKpbhIBacT MOHATHHHBIN ammapat
KOHKPETHOH 00JacTH 3HaHMS, €€ IpoOJeMbl, JaeT IEJIbHOC IMPEACTABICHUE O IMCIMILIMHE,
MMOKAa3bIBACT B3aUMOCBS3b C APYTUMHU AUCIIMILTAHAMH.

[InanupyeMele pe3yabTaThl IPU OCBOCHUU 00YYAIOIIMMUCS JIEKIIMOHHOIO MaTEPHAa;

— TIOJMy4YeHUE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBSA3aHHBIX 3HaHUH, YPOBEHb
KOTOPBIX OMpeAeNseTcs IeIeBOM YCTaHOBKOM K KaXK/I0M KOHKPETHOH TEME;

— TIOJy4YeHHE OIMbITa TBOPUYECKON pabOThl COBMECTHO C MPEMOIaBaTEIEM;

— pa3BuTHE MNpOoQEecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TIOsBIIEHHWE HEOOXOAUMOT0 HHTEepeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITENTFHOM padoTHI;




— TOJYy4YeHUE 3HAHUH O COBPEMEHHOM YpPOBHE Da3BUTHS HAyKH U TEXHUKU U O
MIPOTHO3€ MX Pa3BUTHUS HA ONMOKANIINE TOMbI,

— Hay4YUTbhCS METOJMYECKH 00pabaThiBaTh MaTepHasl (BBIACIATH TJABHBIE MBICIH H
IIOJIOKEHUSI, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATH HX B  Pa3iIMYHBIX
(bopMyaHpoBKax);

— TOJy4Y€HHE TOYHOIO NOHUMAaHHUS BCEX HEOOXOMMBIX TEPMUHOB U MOHSATHUH.

JIeKUIMOHHBIA MaTepuall MOXET COIPOBOXKIATbCA  JIEMOHCTpAalMed CIaioB U
HCIIOJIb30BAHMEM pAa3/IaTOYHOTO MaTepuajla Mpu MPOBEACHUU KOPOTKUX JUCKycCHM 00
0COOEHHOCTSIX IPUMEHEHHS OTJCIbHBIX TEMATHK 10 JTUCIUILIHHE.

CrpyKTypa NpeocTaBieHus JEKIIMOHHOIO MaTepuaia:

Matepuan  KaxaoM  JIEKUMHM  CONPOBOXKJAAETCS  JEMOHCTpalMed  claifoB U

KOMMEHTapusMi. Matepuansl JIGKIMH IepelaloTcss CTYJEHTaM B KauecTBE OIOPHOTO

KOHCIIEKTa U3JI0’KEHHOr0 MaTepuara.

[lo BO3MOXHOCTM TPOM3BOJAUTCS JAEMOHCTpanusi oOpa3sloB TEXHUKH KaKk B

BBIKJIIOYEHHOM, TaK M BO BKIIOYEHHOM COCTOSHUM INIPU COOJIOJEHHUM MpaBUI TEXHUKHU

0€30I1aCHOCTH.

11.2. Meroandeckne yKazaHHs UIsl OOYYaIONIMXCS TI0 BBIMOJHEHHIO JIAOOPATOPHBIX
pabor

B xone BbimonHeHus 1ab0OpaTOpHBIX pabOT oOydaromuics JOKEH YriayOuTh H
3aKpEeNUTh 3HaHUS, NMPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHON METOIUKON M TEeXHUKON
SKCIEPUMEHTa B COOTBETCTBHM C KBaIM(PUKAMOHHON XapaKTEpUCTHUKON oO0yyaromerocs.
Boinonnenue nabopatopHbiX paboOT COCTOMT W3 3KCIEPUMEHTANIbHO-TIPAKTUYECKOM, pacueTHo-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPONPUSATHI.

BrimonHenue nmabopaTOpHBIX pabOT 00y4YarOMIUMCS SIBJISIETCS. HEOTHEMIJIEMOM YacThIO
W3YyYEHUs JUCLMIUIMHBI, ONpeAesieMoll y4eOHbIM IUIaHOM, M OTHOCHUTCS K CpEACTBaMm,
o0ecreynBaOUM PEeIIeHUE CIIeTYIOIUX OCHOBHBIX 3aJau 00y4aromerocs:

— TIpHOOpETEeHHE HABBIKOB HCCIEIOBaHMs IPOLIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B paMKaX JaHHOW AUCHUIUIMHBL;

— 3aKpeIuIeHue, pa3BUTHE U JeTalu3alus TEOPEeTHMYECKMX 3HAHUM, MOJIyYEeHHBIX Ha
JEKIMX;

— IIOJIyuyeHHe HOBOM MH(OpMAIMK 10 N3y4aeMON IUCLUILINHE;

— IpHOOpeTeHHE  HABBIKOB  CAMOCTOSTENBHOM  paboTel ¢ Ja0opaTOpHBIM
o0opyI0BaHUEM U MMPUOOPAMH.

3aganue u TpeOOBaHMs K IPOBEJCHUIO JJa0OPaTOPHBIX paboT
B pamxax nacmoswezo Kypca npedycmompeno mpu aabopamopruix pabomul. Ilopsoox
8bINOIHEHUS pabom.:
O3HaKoMumuvCs ¢ Yyenvio u 3a0a4amu npoeeoeHUs pabomul.
H3yuums mexnuky 6ezonacnocmu npu pabome ¢ 1a3ePHbIM UCTOYHUKOM.
H3yuumsb 060pyodosanue, nopsaooK 6KIOUEHUs, UCNOIb30BAHUS U BbIKTIOYEHUS.
Cobpamb usmepumenvuyio cxemy.
Brxrouums 0b6opyoosanue.
IIposecmu cmuposKy 060py0o8aHus.
IIposecmu uzmepenus.
3anecmu pesynbmamot uzmepeHuli 8 NPOMOKO USMEPEHUII.
Buiknrouums obopyoosanue.
10 Pazobpams uzsmepumenvuyro ycmanosxy.

CoNoO~WNE

Crpykrypa 1 opma oT4eTa 0 J1IabopaTopHOU padboTe
Omuém o 1abopamopHotl pabome O0JIHCEH COOEPHCAMb:




Tumynousiti tucm ¢ ykazanuem OHO, nomepa epynnel u 0amol.
3aoanue.

Onucanue usmepumenvHoll YCmMaHo8KU

IIpomoxon uzmepenuii

Memoouxy obpabomku pe3yibmamos uzmepeHul
Mamemamuyeckuil (npocpamMmMHO-AICOPUMMUYECKULL) pacyém
Bwv1600w1 no pabome

Nook~wdpE

Tpe6oBanus kK 0hopMIICHHIO OTYETA O JIAOOPATOPHOH paboTe
Omuem Ooaxcen yoosnemeopsmo [OCTy 6 uacmu ogopmieHus mMeKCmogvlx
OOKYMEHMO8.

11.3. Meroandeckue yKa3aHHs Uil 00YJaronuXcs O MPOXOKICHUIO CaMOCTOSATEIBHOM
paboThI

B xo/e BBITIOJIHEHUSI CaMOCTOSATEIHHON PabOThI, 00Y4YaIOUTUNCA BBIOIHIET padoTy MO
3aJJaHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IpernojaBaTelisi, HO 0e3 ero HenocpeACTBEHHOIO
y4acTusl.

B mporiecce BBINMOTHEHUS CaMOCTOATEIBLHOM paboOThI, y oOyuaromerocs GopMUPYETCs
1enecoo0pa3Hoe MIaHUpOBaHUE pabovyero BpeMeHH, KOTOpPOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHMHM M CHCTEMATH3allUU NMPUOOpETaeMbIX 3HAHUI, 00ECHeunBaEeT BBICOKHIA
YPOBEHb YCIIEBAEMOCTH B MEpUOJ OOYYEHHs, MOMOTAaeT IMOJYYUTh HABBIKU IOBBIIICHUS
pohecCuoHaTBEHOTO YPOBHSL.

11.4. Meroauueckne yKazaHWs IS OOYYaOIMIMXCS IO MPOXOKACHHUIO TEKYIIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCHEBAEMOCTH MpPEAyCMAaTpUBAECT KOHTPOJIb KadyecTBa 3HAHUM
oOyyarouuxcs, OCyUIECTBISIEMOTO B T€YEHHE CEMECTpa C IIeJIbI0 OLIEHMBAHUS XOJa OCBOCHHS
JTUCIUIUIAHBIL.

KouTtpons mnpoBoautcs 1o pe3yiapTaTam JOKJIaJ0B Ha CEMUHapax, yd4acTUU B
IUCKYCCUAX, a TaKKe — IO pe3yJbTaTaM IMPOXOXKICHHUS KOHTPOJbHBIX TOYEK B paMKax
MPAKTUYECKUX W/WIIN Ja00PaTOPHBIX 3aHATHH.

11.5. Meroanueckue yKa3aHHs Uil OOYYAIOIIMXCS IO MPOXOXKJACHUIO MPOMEXKYTOUHON
aTTeCTallHu.

[IpomexxyTounass  arrecTamus  OOydYalOMIUXCS  MpPEAyCMaTpPHBAeT  OICHUBAHHE
MPOMEKYTOYHBIX M OKOHYATEIbHBIX PE3yJbTATOB O0y4YeHHS IO auciuiuinHe. OHa BKJIFOYAET B
ce0s:

— 9Kk3aMeH — (opMma OIEHKH 3HAHWM, MOJYYCHHBIX OOYYalOMMMCS B TPOIECCe
W3yYeHUS BCCH MUCHUIUIMHBI WIH €€ YaCTH, HaBBIKOB CAMOCTOSTEIILHOW pabOThl, CHOCOOHOCTH
MPUMEHATh WX IS PELICHUS MPAKTHYECKUX 3a1ad. DK3aMEH, KaK IPaBWIIO, MPOBOJUTCS B
MEPHOJ] SK3aMCHAIIMOHHOM CECCHMM M 3aBEpPINAcTCs aTTEeCTAI[AOHHOH OIECHKOH «OTIUYHO,
«XOPOIII0», «YJAOBICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHHOY.



JIuct BHECEHUs U3MEHEHUH B pabouyto NporpaMmy JUCIIUILIMHbI

Jlata BHEceHUs
U3MEHEHUHN U
JIOTIOJIHCHUM.

ITonmnucek BHeEcHIEro
H3MEHEHUS

CopepsxaHyue U3MEHEHHUM U TOTIOTHEHU I

Hata u Ne

MPOTOKOJIA
3aceaHus
Kageapbl

IToanuce
3aB.
kadenpoit




