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AHHOTaNINA

HucuummuHa « [ [pUHIUIEL J1a3epoB» BXOTUT B 00pa30BATEIbHYIO MPOTPAMMY BBICIIETO
o0pa3oBaHusi — MPOrpaMMy MAarucTpaTtypbl IO HaIPaBJICHUIO TMOATOTOBKH/ CHENHAIBLHOCTU
12.04.05 «Jla3epHasi TEXHUKA U JIa3epHbIE TEXHOJIOTUN» HAINIPABIEHHOCTH «Jla3epHble MprOOpPHI
U cucteMbly. JluciumnHa peanusyercs kadeapoi «Ne23y.,

JucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIOIIUX KOMIICTCHIINMN

IIK-1 «CnocobeH K aHaau3y HayYHO-TEXHHUYECKOH MpoOJeMbl, (JOPMUPOBAHHIO IICIIH,
3a/1a4¥ | [JIaHa HAYYHOTO MCCIIE0BaHMUs B 00JIaCTH Ta3ePHON TEXHUKH U TEXHOJIOTUI»

[IK-2 «CrocobeH K TeOpeTHYEeCKHM U SKCIEPUMEHTAIBHBIM HCCIIEIOBAaHUSAM Jla3epHON
TEXHHKH, JTA3ePHBIX ONTHUKO-3JICKTPOHHBIX IPUOOPOB M CUCTEM)

[IK-3 «CrocobeH K MPOEKTUPOBAHUIO U KOHCTPYUPOBAHUIO CUCTEM, TPUOOPOB U Y3IIOB,
a TaKkke K pa3paboTKe TEXHUYECKHX 3aJaHUi U JOKYMEHTAIlMM Ha MX MPOCKTHUPOBAHUE U
U3TOTOBJICHHE, MPEJIHA3HAUYCHHBIX Ui JIAa3epHOW TEXHUKU U TEXHOJOTHH, JIa3epHBIX OMNTHUKO-
AJIEKTPOHHBIX MPUOOPOB U CUCTEM»

CopnepxaHue AUCHMILTUHBI OXBAaThIBAET KPYT BOIPOCOB, CBSI3AHHBIX C 0OecleYeHHEM
MOATOTOBKU CTYJAEHTOB B O0JaCTH NPHUHIMIIOB PAOOThI M CUCTEMOTEXHHMKH Ja3€pOB U
Ja3epHBIX CHUCTEM, HCIOJb3yEeMbIX B PAa3JIUYHBIX 00JAaCTAX HAYKH TEXHUKH.
OcHOBHOM 3aauell NUCHUIUIMHBI SBJISIETCS W3y4YEHUE MPUHIIMIIOB JICUCTBUSI OCHOBHBIX Y3JIOB
U YCTPOMCTB CHUCTEM, MX XapaKTEPUCTHUK U MapaMeTpoB, a TaKKe yMEHHE pa3padaThiBaTh
(YHKIIMOHATIBHBIE M CTPYKTYPHBIC CXEMBI MPUOOPOB W CHCTEM JIa3€pPHOM TEXHUKU C
orpeaeneHueM HUX (U3NYECKUX MPUHIMIIOB ICHCTBUS, CTPYKTYPHO- JIOTHYECKHX CBSI3EU H
YCTAaHOBJICHHEM TEXHUYECKUX TpeOOBaHUN Ha OTIEIbHBIC OJOKU M DJIEMEHTHI.

[IpenogaBanne AMCHUIUIMHBI TMpEAycMATpUBaeT cieaytompe ¢GopMbl OpraHU3aliu
y4e0HOro Tpolecca: JISKINH, MPAKTUYCCKUE 3aHATHS, CEMHHAPBI, CAMOCTOSTEIbHAS padoTa
oOyuaromierocs.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHASI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOCHHS AMCIIUIUIMHBI COCTABISCT 4 3a4eTHBIX €IUHULIBI, 144
Jaca.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepedyeHb mIaHUPYEMbBIX PE3yIbTaTOB O0yUEHUS MO JUCIUILINHE

1.1. Ienu npenogaBaHus TACHUTLTAHBI
OGecnieyeHne MOATOTOBKU CTYJEHTOB B OOJACTH Ja3€pOB U MX MPUMEHEHHUI, a MUMEHHO B
Bonpocax (YHKIMOHUPOBAHMUS ONTHUECKUX KBAHTOBBIX TI'€HEPATOPOB, UX OCHOBHBIX
MapaMeTpoB M XapaKTEPUCTHK, a TAKXKE BOIPOCOB MPUMEHEHMS 3TUX YCTPOMCTB B Pa3iMUHBIX
chepax TEeXHUKHM M TexHojoruil. OCHOBHOH 3ajayeil NUCUUIUIMHBI SBISETCS HW3yYEHUE
¢buznyecKux OCHOB (PYHKIIMOHHUPOBAHUSA TaKUX MPUOOPOB, a TaKkKe HX BO3MOXKHOCTEH U
oOractell MPUMEHEHHUS.

1.2. JucuuruiiHa BXOIUT B  COCTaB  4YacTd, (opMupyemMod  ydacTHUKAMU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —

OI1 BO).
1.3.

HepequL IINIAaHUPYEMBIX PE3YJIBTATOB O6y‘ICHI/I${ 10 AUCHUIIIIMHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroONIMiCs TOJDKEH 00ajarh CleqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX Y4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMNA U HHANKATOPOB MX JOCTHIKCHHS

Kareropus (rpynna) | Kon u naumenoBanue | Koj v HanMeHoBaHHe WHIUKATOPA JOCTHKEHUS
KOMITETCHITHH KOMITCTCHITHH KOMIICTCHITHH
ITIK-1 Cniocoben
aHaJIM3y HaAy4YHO-
y yvq [TK-1.3.1 3HaTh Pu3NUeCKre MPUHITUITHI
TEXTMHACCKON reHepaluy U3ITy4eHUs Ja3epaMu; UCTOUHUKH U
poOJIeMBlI, P 1 pami;
MPUEMHHUKHU ONITUYECKOTO U3ITyYSHUS; IPUHITUTIBI
(hOopMHUPOBAHHIO
[Tpodeccuonanpubie N MOCTPOCHHUSI U PAOOTHI JTa3ePHBIX ONTHUKO-
KOMIIETEHIINU ’ 3JIEKTPOHHBIX IPUOOPOB
IJIaHa HAYYHOTO
I1K-1.B.1 BnageTh HaBbIKaMU pa3pabOTKH
WCCIIC/IORAHHA B Mozeen PyHKIIMOHUPOBaHUS TPUOOPOB, Y3JI0B U
00J1acTH J1a3epHOM y p PHOOPOB, 3
AJIEMEHTOB JIa3epHOM TEXHUKHU
TEXHHUKHU U
TEXHOJIOTHHI
[1K-2 CnocobeHn
[1K-2.3.1 3HaTh OCOOEHHOCTH TeHEepaIuu
TEOPETHUYECKUM U
W3ITy4eHUs JTa3epaMu; XapaKTePUCTUKH U
AKCIIEPUMEHTATBLHBIM 2
CBOMCTBA ONTHUYECKOTO U3IIYUYCHHS; TUIIBI U
[TpodeccuonanvHbie | HCCIETOBAHUSAM
. XapaKTePUCTHUKH JIa3ePHBIX U OMTUKO-
KOMITETCHIIH Ja3epHON TEXHUKH,
AJIEKTPOHHBIX TPUOOPOB; IIEMEHTHYIO 0a3y
Ja3epHBIX ONTHKO- .
Ta3epHON, TEXHUKU; METOJIbI ONTHYECKHIX
AJIIEKTPOHHBIX .
U3MEPEHU I
prOOpPOB U CHCTEM
[1K-3 CnocobeHn
MPOEKTUPOBAHUIO U
p P ITK-3.3.1 3HaTh 0OCOOEHHOCTHU U 00IacTH
KOHCTPYHPOBAHUIO .
MIPUMEHEHUSI JIA3EPHON TEXHUKH U JIA3€PHBIX
cucTeM, pruOoOpoB U .
3JI0B, & TAKXKE K TEXHONOTIH
ya3 aéOTKC [1K-3.3.2 3HaTh TeXHUUECKHE TPEOOBAHU,
pasp napaMeTpsl U IPUHIIUIIBI TOCTPOSHHUS JIa3ePHBIX
[TpodeccuonanbHbIe | TEXHUYECKHX .
. MPUOOPOB U CUCTEM; DIIEMEHTHYIO 0a3y Ja3epHOI
KOMIIETSHIIH 3a/laHuil U
JIOKYMEHTAIIUN Ha UX TOXHHKH
M [IK-3.Y.2 ymMeTp aHanmm3upoBaTh TEXHUYECKHE
MPOEKTUPOBAHKE U
TpeOOBaHUS, MPEAbSBISIEMbIE K
W3TOTOBJICHHE,
pa3pabaThIBAEMBIM y3JIaM H dJIEMEHTaM
npeIHa3HAuYEeHHBIX
. Ta3epHBIX MPUOOPOB U CUCTEM
JUTST JTa3€pHOU
TEXHHUKHU 1




TEXHOJIOTHA,
JIa3€PHBIX OMTUKO-
ANEKTPOHHBIX
PUOOPOB M CHUCTEM

2. Mecro aucuuruinael B cTpykType Ol
JluctumimHaa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
P U3YYCHHUH CIEYIOIINX JUCIHUILINH:
Juctumuinaa 6a3upyercss Ha 3HAHUSAX, paHee MPHUOOPETEHHBIX OO0YYAONIMMHUCS MPH W3Y4YCHUU
€CTECTBEHHO-HAYUYHBIX JIUCIMIUIAH MporpamMm OakanaBpuata mo YI'CH 12.00.00.

3HaHI/ISvl, IMNOJIYYCHHBIC IIpU H3YUYCHHUH MaTCpuajia l[aHHOf/'I JUCHMIIIIMHBI, HMCIOT Kak
CaMOCTOATECIIbHOC 3HAYCHUE, TaK U MOT'YT MCITIOJI30BaThCA IIPU U3YUYCHUH APYTUX AUCIHUILINH:

- JIazepHbIE TEXHOJIOTHU B 00pabOTKE METAILJIOB;
- MeTozb! ynpaBiieHus 1a3epHBIM H3IY4YCHUEM;

- JlazepHbl€ TEXHOJIOTMU MUKPO3JIEKTPOHUKH.

3. O0beM U TPYyIO0EMKOCTb TUCIUILIAHBI
JlanHbIe 00 00IIEM O0BEeMe JHUCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHJIIOB Y4eOHOU
paboTHI 10 TUCIHUTUIMHE (M PACIIPEICTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABICHBI B
Tadbiuue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIHIIIINHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii paboTbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmsp OUCYUNIUHBL, 4/ 144 4/ 144
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 17 17
Ayoumopnuie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nekiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13),
17 17
(uac)

nabopaTtopHbie padoTs (JIP), (uac)

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

9K3aMeH, (4Jac) 36 36
Camocmosamenvnas paboma, Bcero (Jac) 74 74
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, Hudd. 3auy, OK3. OK3.
OK3.*%*)

% .
HpHMe‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue AUCIUIUTUHBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUILIAHBI 10 pa3/iesiaM U BUJAM 3aHATHIA.
Paznensbl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh IPUBEIEHBI B Ta0uUIIe 3.




Ta6yimma 3 — Pa3nensl, TEMbI TUCIUIUIMHBI, KX TPYIOEMKOCTh

Paznensl, TeMbI AUCHUITIIMHBL Jlexunn | 113 (C3)) - JIP KII CPC
(gac) (gac) (gac) (gac) (dac)
Cemectp 1
Paznen 1.
Tema 1.1. TIloporoBsle ycioBUS U  BBIXOJHAs
MOIIHOCTb TpEX- M YETBHIPEXYPOBHEBBIX JIa3€pOB,
nepecTponka YaCTOTHI reHepaLuu nasepa,
OJITHOMO/JIOBBIM U OZJHOUYACTOTHBIA PEXHUMBI T'€HEPALIH.
HenpepbIBHBIT W HUMIOYIbCHBIA PEXHUMBI pabOTEHI. 6 6
Penakcanuonnsle konebaHus.
Tema 1.2. Mogymsimus OOOPOTHOCTH JIA3€PHOTO
pe3oHaTopa, METOABl W JWHAMHKa TIpolecca
MOTYJISIIAH.
Tema 1.3. CHHXpOHU3ANMSI MO pe30HATOPA, METOIBI
CHHXPOHM3ALUHN MOJI.
Pazngen 2.  TeepaotenbHEIE, BOJIOKOHHBIE H
MOJYIPOBOAHUKOBBIE JIA3€PHL.
Tema 2.1. Nd, Yb u npyrue na3epsl Ha RE-amemenTax,
IMPUMCHCHUA.
Tewma 2.2. Jlazepbl Ha TUTaH — candupe, aTeKCaHIPUTE 8 8
u ap. TM — nonax.
Tema 2.3. [ToympoBOJHUKOBEIE JIa3epHl,
XapPaKTCPUCTHUKU U IPUMCHCHH.
Tema 2.4. BoIOKOHHBIE Jla3epbl, IPUMEHEHUS
Pazgen 3. I'a30BbIe J1a3epbl U UX TPUMEHEHHUS
Tewma 3.1. JIazepsl Ha HEHTpPaTbHBIX aTOMaxX 3 3
Tewma 3.2. MoHHBbIe na3epsl
Tema 3.3. MosekyJsipHbIe Ta30BbIE JIa3€phl
Hroro B cemecTpe: 17 17 74
Uroro 17 17 0 0 74

[IpakTHueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0yJarolMMHUCSL  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
po(eCCHOHATBHON J1EATEIbHOCTBIO.

4.2. CopaepxkaHue pa3/iesoB U TEM JICKIMOHHBIX 3aHITHII.
Coneprxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B Ta0IHUIE 4.

Tabnuma 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO [UKJIA

Howme
P Hazsanune u COZACPIKAHUE Pa3aCJIOB U TEM JICKIIMOHHBIX 3aHATHU
paszznena
1 HenpepriBHBIN 1 HECTATMOHAPHBIN PEKUMBI paOOTHI J1a3€POB.

1.1 IloporoBsle YCIOBHS W BBIXOJHAsl MOIIHOCTb TPEX- M YETBIPEXYPOBHEBBIX
Ja3epoB, IMEPECTpOilka 4YacTOThl TIEHEpAlUHd Ja3epa, OJHOMOJIOBBIA U
OJTHOYACTOTHBIM PEXUMBI TeHepaund. HenpepbIBHBIII W UMIYJIbCHBIA PEXHUMBI
paboThl. PenakcanimonHbie KoeOaHM .

1.2 Monaynsius 0OpOTHOCTH Ja3epHOTO PEe30HATOpA, METOJIbI 1 IMHAMUKA Tporiecca
MOZYJIALIMH.

1.3 CuHXpoHM3aLMsI MOJ PE30HATOPA, METO/Ibl CHHXPOHM3ALMH MOI.




TBeproTeNbHbIE, BOJIOKOHHBIE U ITOIYIIPOBOHHUKOBBIE JIa3€PHI.
2.1 Nd, Yb u npyrue nazepst Ha RE-3nemenTax, mpuMeHeHHs.
2.2 Jlazepsl Ha TUTaH — candupe, aekcanapute u ap. TM — noHax.
2.3 IlonmynpoBOAHUKOBBIE JIA3€Pbl, XapAKTEPUCTUKU U IPUMEHEHHUS.
2.4 BoJIOKOHHBIE JIa3epbl, TPUMEHECHUS

["a3oBble Ma3epbl U UX TPUMEHEHUS
3.1 Jla3epnl Ha HEUTpPaAIBHBIX aTOMaX
3.2 VonHble na3epol

3.3 MonekynsipHbI€ ra30BbI€ JIa3epbl

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYAOEMKOCTb

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHIA U X TPYAOEMKOCTh TIPUBEACHBI B TAOJHIIE 5.

N3 aux No
No | Tembl mpaKTHYECKHUX ®opmbl TpakTHUecKux | TpymoeMKOCTb, | IpaKTUYeCKOl | pa3aena
/o 3aHATHI 3aHATUI (dac) IIOJTOTOBKH, | TUCIIMII
("ac) JINHBI
Cemectp 1
1 | IloporoBsie ycnoBus | AHaIU3 CXEM Ja3epHON 6 6 1
M BBIXOJHAs TCHEPALNH, CXEM
MOIIHOCTh TPEX- U | PE30HATOPOB, PEIKUMOB
YETHIPEXYPOBHEBBIX | OJHOMOJIOBOM
JIa3epoB, MHOT'OMOJOBOH,
nepecTpoika OJHOYACTOTHOM,
YaCTOTHI TEHEPALIUM | TEHEPAIH, BEIUUCIICHUE
nasepa, MOPOTOBBIX YCIOBUH.
OJTHOMOJIOBBIN U
OJHOYACTOTHBIN
PEKUMBI TeHEPAIIHH.
2 | Monynsmus AHaHn3 METOIOB 6 6 1
NO0OpPOTHOCTH MOJYJISLINU
pe3oHaropa, JTOOpPOTHOCTH
JUHAMUKa TIpoliecca | pe3oHaTopa, TMHAMHUKU
MOJYJSALMHA, METOJBI | MpoIecca MOMYJISIIHH.
MOIYJISIIIUN. Anann3 MeTo0B
CuHXpOHU3AIUS MOJI, | CHHXPOHHU3AIIUU MO,
METO/IBI
CUHXPOHHU3AIMH MOJ
3 | [lonynpoBOAHUKOBBIE AHanu3 pexruMoB 5 5 2
7aszepbl, WX BUABI U paboThl, cxem
XapaKTEePUCTUKH MIPUMECHEHUS
(poxycuposka,
BOJIOKOHHBIN BBIXOJ),
TEepMOCTaOUIIH3AIIHH,
KOHTPOJISI TapaMeTPOB
MOJIYITPOBOTHUKOBBIX
J1a3epoOB, UX BUJBI H
XapaKTEePUCTUKH
Bceero 17




4.4. JlabopatopHble 3aHATUS

Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B TabuIle 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJAO0EMKOCTb

Ne
/o

HaumenoBanne 1abopaTtopHbIX padboT

(dac)

U3 sux Ne

TpynoemMKOCTh, | IPAaKTUYECKOU | pas3zaeia

HOATOTOBKH, | JUCLUII
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAyCMOTPEHO

Bcero

4.5. KypcoBoe npoeKTHupoBaHHE/ BHIITOTHEHUE KYPCOBOH PabOThI
VY4eOHBIM MJITaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4armuXCcs
Bunsl caMocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbl caMmocTosaTebHON pabOThI U €€ TPYAOEMKOCTh

N Bcero, | Cemectp 1,
Bua camocrosTenbHOM paboThI
gac qac
1 2 3
N3yuenune TeopeTnyeckoro Marepuanina 70
qucturaHbl (TO)
IToaroToBka K MpOMEKyTOYHOU 4
artecrauuu (ITA)
Bcero: 74 74

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIOIIUXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepuallbl ISl CaMOCTOSTENIbHOW paboThl 0o0ydaromuxcs yKa3aHbl B

o.o. 7-11.

6. IlepeueHb eUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUI
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHBeieH B Tabaulle 8.
Tabnuna 8— IlepedeHpb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUN

Kommuectso

9K3EMILISIPOB B
Uﬁﬂeg}))/ec bubnuorpaduueckas ccpiika OubmoTeKe

(Kpome AIIeKTPOHHBIX
9K3EMIUISIPOB)
621.373 3-43 3Bento O. [IpuHnumns 43 (1), ®O (2), I'C
J'Ia3ep0B, (2)’ CO (8)
U3 n gerBepToe, M., 2008, 416 c.




681.8 A-60 M. Aur. Ontuka u 7
Ja3epbl, BKITFOYAs
BOJIOKOHHYIO OTITUKY
U OIITHYECKUE
BOJIHOBOJIBL. [lep. ¢

aHri. - M.: Mup. -
2005. - 544c.
621.373 K-44 I'.JI. Kucenes. KantoBsasa u 12

onTHueckas nekTponuka, CIIo,
Jlans, 2011, 306 c.

https://books.ifmo.ru/file/pdf/2502.pdf | B.®. Jlebenes. Jlazepuas
¢doronuka, CIIO,
Yuusepcurer U'TMO, 2019,
105 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOU ceTn « HTepHeT»

Ilepeuens JNEKTPOHHBIX 00pa3zoBaTeIbHbIX pecypcoB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX Il OCBOEHHUS JUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB HMH(OpMALMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»

URL aapec HanmenoBanue

Hoctyn B OBC «Jlanb» ocymectBisercs no noroopy Ne 27, Ne28
http://lib.aanet.ru/ ot 27.01.2021

Hoctyn B OBC «ZNANIUM» ocymectBisiercss 1o aorosopy Ne
071 ot 24.02.2021

Jlocryn B DBC «FOPAWTY ocymecTsisercs 1o gorosopy Ne 070
ot 24.02.2021

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIEYEeHHUs, HCIOJIB3YEMOrOo IPH OCYIIECTBICHUHU
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIIUHE.
[lepeueHb UCIIOIB3YEMOI0 IPOTPAMMHOT0 00OecIieueHus mpecTasieH B Tabnuue 10.

Tabmuua 10— IlepedyeHb NporpaMMHOro o0ecreyeHHsI

Ne m/m HanmenoBanue

1 He IIpeyCMOTPEeHO

8.2. IlepeueHb MH(}OPMALOHHO-CIIPABOYHBIX CHCTEM,CITONIb3YEMBIX pu
OCYILECTBIICHMH 00pa30BaTEIBLHOTO MpoIecca MO AUCHUIIINHE

[lepeuenp ucCHOIB3yeMBbIX HHPOPMAILIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBI€H B
tabmure 11.

Tabmuna 11— Ilepeuenb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HaumeHnoBanue

He npenycmorpeno



https://books.ifmo.ru/file/pdf/2502.pdf
http://lib.aanet.ru/

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPeCTaBlieH B Tabmumel 2.

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

MynsTuMeanitHas TEKIMOHHAS Ay AUTOPUS

2 | Cnenuanu3upoBaHHas Jaboparopus «JIa3epHol TEXHUKU U 51-06-03, yn. bonbmas
JIa3CpHBIX TEXHOJIOTHIi» MopCKag, I. 67, mut.A

10. Ouenounsle cpeacTBa JUIs IPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBIJISI TPOBEACHHUS MPOMEKYTOUHOM aTTeCTallu
00yyJaronmxcs no IMCUUILTMHE TTPUBEIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OLEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bua npomMeXyTo4HON aTTeCTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH CnHcok BOIPOCOB K 9K3aMEHY;
DK3aMeHAIMOHHLIC OUJICTEL;
TecTsl.

10.2. B kayecTBE KpUTEpUEB OLECHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIMI O0OYJaloUIMMHCS MPUMEHSETCs 5-0ajuibHas MIKajia OLEHKH C(HOPMHUPOBAHHOCTU
KOMITETEHIIMI, KOTOpasi puBeeHa B Tabmuue 14. B Teyenue cemectpa MOXKET UCIIOJIB30BATHCS
100-6ammpHast  mKanma — MOAYJIBHO-PEHTHHTOBOM  CHCTEMBI  YHHBEPCHTETa,  IpaBUIIA
UCIIOJIb30BaHUSI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS chOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-OajuIbHas IKaIa paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTtepuai;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOM W JIOMOJIHUTEIHLHOW JIUTEpaTyphl,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHUS C MPAKTUUECKOU
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTAEMBIE UM UICH;

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIICMAIM3HUPOBAHHBIX MIOHIATHA.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyarouiicss TBEPI0 YCBOWIJ MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayIHBIC MTOJIOKECHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJ€ET CUCTEMON CICIHAIM3UPOBAHHBIX OHSITHI.

(XOPOLIO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakteprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBINA MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl,

— JIOIYCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yZIOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHHMA
«BAYTCHO»

HaIlpaBJICHUS,
— cnabo apryMeHTUpPYeT Hay4YHbIE MOJIOKEHHS,
— 3aTpyAHsieTcs B pOpMYyIUPOBaHUHU BBIBOJIOB U 0000IIEHUI;
— YaCTUYHO BJaJIeeT CUCTEMOH ClellnaaIu3uPOBAHHBIX OHITHIA.
— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MpPOrpaMMHOIO
MaTepuana;
— IONyCKaeT  CYIICCTBCHHBbIE  OIMMOKA W  HETOYHOCTH  IPH

«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHUH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3aUTCHO»

— MCIIBITHIBAET TPYAHOCTH B MPAKTHYCCKOM IIPUMEHEHHUH 3HAHHIA,
— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He GOPMYJIHPYET BEIBOJIOB U 0000IIEHUIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) uid 5K3aMeHa rpecTaBieHsl B Tabuuue 15.

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

Ne i/t

Kon

[Tepeuens BompocoB (3a7a4) A SK3aMeHa
UHAMKATOpa

1 CrpykrypHas cxema JieiicTBuUs j1a3epa, ycuieHue B kantosor | 11K-1.3.1

CUCTEME.

Crioco0bI co31aHnsT MHBEPCHON HACEIEHHOCTH,
MHOT'OYPOBHEBBIE CXEMbI HAKAUKH

OaHOMOIOBBIN U OIHOYACTOTHBIN PEXKUMBI T€HEpaLuU

2 ['enepanus pemrocekyHAHBIX UMITYIBECOB (DCH) IIK-1.B.1

[Tpumeps! TexHooruit Ha ocnoe ®CU
CuHXpOHHU3aIMS MO JIa3epHOTO PE30HATOPA

3 Mogynsiust ToOpOTHOCTH pe30HaTopa IK-2.3.1

Metonbl MORYIALUN TOOPOTHOCTH

Meroapl CHHXPOHHM3ALUU MOJT

IToporossle yCiIO0BHs U BBIXOAHAs! MOIHOCTB TPEX- U YETBIPEX
YPOBHEBBIX J1a3€pOB

Xapakrepucrtuku I1I1 nasepos

IIpuMeHeHns MOIyNpOBOHUKOBBIX J1a3€pOB

He-Ne nasep, tuarpaMma Hakayky, KOHCTPYKLHUs, TapaMeTpPbl

4 HeonumMoBslit u ntTepOueBslii nazepsl, npuHuunel geiicreus u | [1K-3.3.1

0COOEHHOCTH, TPUMEHEHHE

BosokoHnHBI€ J1a3epbl, NPUHLIMI IEHCTBUS, TapAMETPHI,
IpUMEHEeHHe

Jlazepsl Ha anekcaHApPUTE U TUTAH- canpupe, 0COOEHHOCTH,
IpUMEHEHHE

5 ApProHoBbIii J1a3ep, OCHOBHBIE TPUMEHEHUS [1K-3.3.2

CO, CO2 nazepsl, cxema pabOTbI, TapaMeTPbl, TIPUMEHEHUS
Ja3epOB, 0OCOOCHHOCTH

Mcnonb30BaHue 1a3epoB B TEPMOSACPHOM CUHTE3E, IPYTUX
TEXHUYECKH CIIOKHBIX (PYHIaMEHTAITBHBIX U PUKIIATHBIX
NPUMEHEHUSAX

Jlazepsl Ha RE -snemMeHTax, NpUHIMIBI ICMCTBHS,




MpUMEHEHUS
Jlazepsl Ha TM -351eMeHTax, IPUHIMUIIBI JEHCTBUSA,
MPUMEHEHUS

I1IT nazepwr Ha I'C, mpuHIMn paboThl, 0COOCHHOCTH,
CTPYKTYpa aKTUBHOT'O BEIIECTBA

JlazepHbIil HarpeB MOBEPXHOCTH, IIJIABJICHUE U UCIIAPEHHUE [IK-3.V.2
METAJIJIOB
[TepecTpolika 4acTOThI FeHEepalllu Jia3epa

Bormpocsr (3amaun) nis 3adera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera

No /it [Tepedens BonpocoB (3a1av) 1yist 3adeta / nudd. 3auera

Kon
WHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeyeHp Tem [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

npejcTaBiIeHbl B Tabmuie 17.
Tabmuua 17 — IlepeueHp TeM JJIsi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOTHEHHUSI KYPCOBOM paboThI

Ne i/t

[TpruMepHBIii IepedeHb TeM il KypCOBOI'O IMPOEKTUPOBAHUS/BBIIOJIHEHHS
KYpcoBO#l paboThI

Y4eOHBIM MJIAHOM HE IPEyCMOTPEHO

BOHpOCLI I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

npeJcTaBieHbl B Ta0nuie 18.

Tabmuua 18 — [IpumepHBbIii IepedeHb BOIIPOCOB ISl TECTOB

y Kon
Ne /i IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa
1 [TosicHATE MEXaHU3M YCUJICHUS B AKTUBHOM BEILIECTBE [IK-1.3.1
2 OyHKIMOHANbHAS CXeMa U IPUHLIMI JeHCTBUS J1a3epa. [K-1.3.1
3 Tpex- u YETBIPEXYPOBHEBLIE CXEMBI HAKAYKH, IK-1.3.1
MOSICHUTD UX CMBICIL.
4 Yem onpenensercs MMPUHA CIEKTPA Ja3epa B 0AHOYacTOTHOM pexume? | [1K-1.3.1
5 Yto Takoe MpoCTPaHCTBEHHAsA KOTE€PEHTHOCTB ? IK-1.3.1
6 Yro Takoe BpeMeHHasi KOTe€pEHTHOCTb ! [IK-2.3.1
7 Kakum o0pa3zoM ocymecTBiasieTcss MOy IsAIMs 100poTHOCTH pe3oHaTopa | [1IK-2.3.1
Ja3epa, METO1bl MOYJISILIMH JOOPOTHOCTH ?
8 YCTpOoUCTBO U NPUHIIUII JCHCTBUA J1a3€pOB HA MOHAX NEPEXOIHBIX [IK-2.3.1
MeTtaisioB (TM-noHax)
9 B kakux naszepax U IpU KaKUX YCIOBHUAX MPOUCXOIUT CUHXPOHU3ALUSA [IK-2.3.1
mon?
10 [lepeuncnure U NOSCHUTE METOBI MOYJIALIMUA TOOPOTHOCTH U [IK-3.3.1

CHUHXPOHHU3AIIUHU MOI PE30HATOPA JIa3€pa.

11

YCTpolCTBO M MPUHIMUIT JEWCTBUSA JIA3EPOB HA PEAKO3EMETbHBIX T1IK-3.3.1




snemenTax (RE-nonax)

12 [TpuHIMTT NEHCTBUS U IPUMEHEHHUE JTA3€POB HA HEOUME. I1K-3.3.1

13 YCTpOoiCTBO U MPUHITUIT ACHCTBUS TUTAH-CcarlpUpOBOTO Ja3epa. I1K-3.3.1

14 HazoBute 0cOOEHHOCTH BOJIOKOHHOTO M JIMCKOBOTO JIa3€POB. I1K-3.3.1

15 [Tpunnun nevicteus I111 na3epos, qocTonHCTBa, 0COOCHHOCTH, I1K-3.3.1
MIPUMEHECHHUSI.

16 Pezonatop ®abpu-Ilepo, ocobennoctu, mpumeHus. Jpyrue TUIbl I1K-3.3.2
JIa3€PHBIX PE30HATOPOB, UX OCOOCHHOCTH.

17 MeTtobl peanu3anuy 0AHOMOI0OBOT0, OTHOYACTOTHOI'O PEKUMOB [1K-3.3.2
paboTHI J1a3epa

18 MeTtobl peann3aluy UMITYJIbCHBIX PEXUMOB pabOTHI Ja3epa, [1K-3.3.2
0COOCHHOCTH, IPUMEHEHHUSI TOAOOHBIX JIa3€POB

19 CriexTpasnbHbIe, YHEPreTUIECKHUE U BPEMEHHBIE PEKUMBI paOOTHI [1K-3.3.2
HauoJee pacIpoCTpaHEHHBIX JiazepoB. [IpuMeneHus!.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYdYarOIUXCs 3a09HON (hOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /i [TepeyeHb KOHTPOJBHBIX PadbOT

He npenycmoTtpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIME  IMPOLEAYyphl  OLEHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIIETCHLIUN, COAEPKATCA B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIIl, perimaMeHTHpYIOUX TMOPSAOK H MPOUEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yYCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTallMi O0yJarolnxcs
I'VAIL

11. Mertoauyeckue YKa3zaHusd JJIsd O6y‘{aIOH_[I/IXC$I 1O OCBOCHHUIO JUCHUIIIIMHBI

11.1. Meronuyeckue yka3zaHUs JJii OOYYalOIIMXCS IO OCBOEHHUIO JIEKIIMOHHOI'O
MaTepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U sICHOE H3JI0KEeHHe ydeOHoro Mmarepuana. Ha3HaueHHe COBpPEMEHHOHN JIEKIIMM B
paMKax JIUCIMIIJIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALMIO 1O TEME, a B OCBOCHUHU
(GyHIaMEeHTaJbHbIX Mpo0JeM JUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHMS, HOBEHIINX
JOCTMDKEHUI HaydyHOHM MbIciu. B yueOHOM mporiecce JeKLusl BBIIOIHIET METOI0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHGOpMalMOHHYIO0 (pyHKIMU. JIEKIMsS pacKphIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHuUs, €€ MpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCIUIUIMHE,
MTOKa3bIBACT B3aUMOCBS3b C APYTMMU AUCIUIUIMHAMM.

[TnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TIIOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— IOJIy4€HHE OIbITa TBOPUECKOH pabOThI COBMECTHO € IPENOJaBATEIEM;

— pa3BuUTHE MNpO(PECcCCHOHATBHO-IEIOBBIX  KauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSATEIBHOIO TBOPYECKOTO MBILLIJICHUS.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IMOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHSI Ha OJIMKalIIne Tofbl;




— Hay4yuTbhCS METOJMYECKH oOpadarbiBaTh MaTepuan (BBIACIATH TJIaBHBIC MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMuYHBIX
(bopMyITUPOBKax);

— MOJIyu€HHE TOYHOI'O IOHUMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U NOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DPA3JaTOYHOIO MaTepuala IpH IPOBEIAEHUM KOPOTKMX JTUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCHUIUIMHE.

CrpyKTypa npefocTaBiacHus JEKIHOHHOIO MaTepuaa:

- Bsenenue;

- HenpepsIBHBIN 1 HECTALIMOHAPHBINA PEXUMBI paOOTHI JIa3€POB;

- TBepnorenbHbIE, BOJIOKOHHBIE U IIOJYIIPOBOJHUKOBBIE JIA3€Pbl, UX IPUMECHEHUS
- T'a30BbIe N1a3€pHI

- IIpoune TumbI 1a3epoB, UX 0COOEHHOCTH

- 3akiroyeHue.

Meroandyeckue — ykazaHWsi [0 OCBOCHHIO JICKIIMOHHOTO MaTepuaia HMEIOTCS B
anektponHoM Buze: [lpecneneB JILH. Jlazepsr m ux mnpumeHenue, YdebHoe mocobue, CIIO,
I'VAII, 2016, (3nexTpoHHBIC MaTepuaibl kKad.23).

11.2. Meronnyeckue ykazaHus A OOyYaroIIMXCS 10 MPOXOKICHHUIO IMPAKTHYECKUX
3aHATUN

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHU3alMH y4eOHOTO
npoliecca, 3aKIryaroniascs B BbIIIOJHEHUH 00yJaloLUIMMUCS 1101 pyKOBOJICTBOM ITIperoiaBaTelis
KOMITIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOSHHS HAyYHO-TECOPETUYECKHX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOPETEeHNs] YMEHUN 1 HaBBIKOB, OIbITa TBOPUECKOM NEeSITEIbHOCTH.

Lenbr0 MpakTUYECKOTO 3aHATHUS ISl 00yUYaroIIerocs siBIsSETCS TPUBUTHE OOYUaIOIIMCS
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIMMCS IPAKTUICCKUX 3aHATHI:

— 3aKperuleHue, yriayOleHue, pacllpeHHe M JAeTalu3auus 3HaHWW [pU PElICHUU
KOHKPETHBIX 3a/1ay;

— pa3BUTHE T[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH M METOJUKaMU H3Y4YEeHHUsS KOHKPETHOH y4ueOHOI
JUCLUIIVHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHUS] TOJXYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHUIYaTbHON (popm
o0OyueHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

B xozxe BBIMONHEHUS TPAKTUYECKUX 3aHIATHH OOyYaIOMIMICS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHUS, NOJYYECHHBIC HA JIEKIMOHHBIX 3aHATHUAX, IOJYYUTh MPAKTUYECKUE HABBIKU
pacyeTHBIX OIIEHOK, ITOHHUMAaHUE COBPEMEHHBIX METOJMK W TEXHUKU IPOBEIACHUS
OKCIIEPUMEHTOB B COOTBETCTBUU C KBAIU(DPHUKAIIMOHHON XapaKTePUCTHKOW OOy4YaromIerocs.
[IpakTueckue 3aHATHS COCTOAT M3 JUCKYCCMOHHOM W PACYETHO-IPAKTUYECKOW, PaCUETHO-
AHAIIMTUYECKON YaCTEH.

[IpakTueckue 3aHATHS SBISAIOTCS HEOTHEMJIEMOW 4YaCThl0 H3YYEHUS JUCIUIUIMHBI,
ompesenseMoil y4eOHbIM IUTAHOM, M OTHOCSTCS K CpeAcTBaM, OOECIEUYMBAIONIMM pEIIeHUE
CJIEIYIOIINX OCHOBHBIX 3a7a4:

- 3aKpEIUICHUE, PA3BUTUE U JETAIU3ALNS TEOPETUUECKUX 3HAHUM, MOJYYEHHBIX Ha
JEKIUAX;




- MOJTydeHUE HOBOM MH(POPMAIIMH 110 U3Yy9aeMOU TUCIIUILINHE;

- npuoOpeTeHne HABBIKOB HCCJIEIOBAaHUSA IPOLIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B PAMKAX JIaHHOW JUCLUIUINHBL;

- IPUOOPETEHUE HABBIKOB CAMOCTOATEIBHOW pabOThl MpU aHAIM3E YCIOBHM
BbIOOpA, IPUMEHEHMSI JJa3€pPHOr0 000py10BAHHUS.

11.3. MeTtonuueckue yka3zaHus JJIsl OOYYarOIIMXCS 10 MPOXOXKIACHUIO CaMOCTOSTEIbHON
paboThI

B xone BBINOSHEHUSI CaMOCTOSITEIIPHOW PabOThI, 00yJaroNIUiCs BBIMOJIHAET paboOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOJIaBaTeNsl, HO 0€3 ero HernocpeCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (GopMe OOydYeHHs, CaMOCTOsTeIbHas padoTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, y oOyuaromierocs (Gopmupyercs
11eJIeco00pa3Hoe MIaHUPOBaHUE Pab0Yero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWU W CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUH, 00ECIEeYMBAET BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHHs, MOMOTaeT IOJYyYUTh HAaBBIKU IOBBIIICHUS
poEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBSIIONIMMH  CAaMOCTOSTENbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHA MaTepHall 10 JUCIUILINHE;

—  METOJMYECKHE YKa3aHHS IO BBHIMOJTHCHHIO KOHTPOJBHBIX PadOT (U1 00YyJaroIuxcs
10 32049HOM (hopMe 0O0ydeHUs).

11.4. Meronnyeckue ykazaHus Ui OOy4YarOLIMXCS MO MPOXOXKJIECHUIO MPOMEXYTOUYHOU
aTTeCTallUH.

[Ipomexyrounas  arrectauus  OOydalolUMXCsl — MpeAycMaTpUBaeT  OLICHUBAHHE
IPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — ¢opMa OIEHKM 3HAHHH, MOJYyYCHHBIX OOYdYalONIMMCS B IIpOIECcCe
U3y4eHHs BCel AMCLUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOSATENIbHOM paboThl, CIOCOOHOCTH
NPUMEHSTh MX JUIS PEIHICHUs MPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
NEPUOJ, DSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS aTTECTAlMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIETBOPUTEIHHOY.

Cucrema OLEHOK IIPU ITPOBEIEHUH NPOMEKYTOUHOM aTTECTALMU OCYILECTBISAETCS B
COOTBETCTBUM C TpeboBaHusMHu [lonokenuit «O TekylieM KOHTpOJE YCHEBAaeMOCTH U
OpOMeXXyTouHOU arrectauuu cTyaeHToB ['YAII, oOywaromuxcss MO NporpaMMmbl BBICILIETO
oOpazoBanusi» U «O MOIYIBHO-PEUTHHIOBONM CHCTEME OIIGHKM KadecTBa Y4eOHOW paboTh
ctyneHToB B ['YAII».
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