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AHHOTaNINA

Hucuurummna «[IpoekTupoBaHue a3epHBIX CHCTEM» BXOJUT B 00pa30BaTEIbHYIO
IpOrpaMMy BBICILIEr0 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
cnenuanbHocT 12.04.05 «JlazepHas TexHMKa W Jla3epHBIE TEXHOJOTHMW» HAIPABIEHHOCTU
«JIazepHbIe TPUOOPHI U cucTeMbI». J(ucnuminHa peanmsyercs kadempoit «Ne23».

JlucuuiuinHa HaresieHa Ha (P OPMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIINX KOMIIETECHIIHA:

VYK-1 «CrnocoOeH oOCyIEeCTBIATh KPUTUYECKHA aHaau3 MpOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO MTOJIX0/a, BEIpabaThIBaTh CTPATETHIO ICHCTBUI

IIK-1 «CnocoGeH K aHaau3y HayYHO-TEXHHYECKOH MpoOJeMbl, (hOPMUPOBAHHIO IICIIH,
3a[a4u ¥ IJIaHa HAYYHOTO MCCIIEIOBAHUS B 00JIACTH J1a3epHON TEXHUKHU U TEXHOJIOTHID»

[TIK-2 «CriocoOeH K TEOpEeTHYECKHM U IKCIIEPUMEHTAIbHBIM HCCIICOBAHUSIM JIa3epHOM
TEXHHKH, JTA3ePHBIX ONMTHUKO-3JICKTPOHHBIX IPUOOPOB U CUCTEM»

[IK-3 «Cnoco0eH K MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO CUCTEM, TPUOOPOB U Y3JIOB,
a TaKKe K pa3padOTKe TEXHWYECKUX 33JaHUN M JOKYMEHTAlMM HAa MX MPOCKTHPOBAHUE U
W3TOTOBJICHHE, MPEAHA3HAUEHHBIX JUIS JIA3€pHOM TEXHUKU U TEXHOJOTHH, JIa3epHBIX ONTHKO-
AJIEKTPOHHBIX IPUOOPOB U CUCTEM»

CopgepxaHue NUCHUIUIMHBI, OXBAaThIBA€T KPYT BOIIPOCOB, CBS3aHHBIX C OOecleueHUe
MOATOTOBKUA CTYJEHTOB B O0JIACTM MPUHIIMIOB PaOOThl M CHUCTEMOTEXHUKH BOJOKOHHBIX M
OTKPBITBIX OINTHYCCKUX HWH()OKOMMYHHKAIIMOHHBIX CHCTEM, HCIOJIB3YEMBIX JUIS TIepeaadn
pasnuuHbIX BHAOB WHpopManuu. OCHOBHOH 3adauedl JWCHMIUIAHBI SBISCTCS HW3YYCHHE
MIPUHIIUIIOB JEHCTBUS OCHOBHBIX Y3JIOB M YCTPOMCTB CUCTEM, UX XapaKTEPUCTUK U apaMeTpOB,
a Takxe yMeHue pa3pabareiBaTh (QYHKIHMOHAIBHBIE U CTPYKTYPHBIE CXEMBbI IPUOOPOB U CUCTEM
Ja3epHON TEXHUKH C ONpPEICICHHEeM WX (U3NYCCKUX IMPUHIUIIOB JEHCTBUS, CTPYKTYpPHO-
JIOTUYECKUX CBSI3€M M YCTAHOBJIGHMEM TEXHUYECKUX TpeOOBaHMI Ha OTIENIbHbIE OJIOKM U
AJIEMEHTHI.

[IpenogaBanue JUCLHUIUIMHBI TpeAyCMaTpUBaeT cCleayromue (OopMbl OpraHU3alUU
y4eOHOro mporiecca: JEKIWHU, MPaKTUYECKHUEe 3aHATHSA, CEMUHApbl, CaMOCTOsATEelIbHas paboTta
oOyuJarorerocs.

[IporpamMmMoil AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIINE BHUIbl KOHTPOJIS: TEKYIIM
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKyTOUHas arTecTanus B opme sk3amena (1 cemectp).

OO6mias TpyAO0EMKOCTh OCBOEHUS AMCIMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

S3bIK 00y4YeHUs IO TUCIUILTUHE KPYCCKHUI».



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenbp mpernonaBaHus IUCHUIUIMHBI «MeTONbI YIpaBJICHHS JIa3epHBIM H3JIyYCHUEM» -
dbopMupoBaHue YriayOJCHHON TOATOTOBKH CTyAeHTOB HampasieHus 12.04.05 «Jlazepras
TEXHHKA U JIa3epHbIE TEXHOJIOTUNY JJIs1 TPO(dECCHOHATBHON AeSITeIbHOCTH MAarucTpaHTa COCTOST
B IIOJYyYEHUH TEOPETUYECKUX 3HAHUM, MPAKTUUYECKMX YMEHUN M HABBIKOB II0 COBPEMEHHBIM
¢bu3nyecKUM OCHOBAM ONTHKH JIa3€pOB M METOJIaM YIIPaBJICHUS MX MapaMeTpaMi, MOTy4YeHHE
HAaBBIKOB 10 IIPAKTHUYECKOM padoTe C J1a3epHBIMU ONTUYECKUMHU CUCTEMAaMH, IO HUCCIIEJOBaHUIO
MIPOLIECCOB B JIA3€PHBIX ONTHYECKUX CHCTEMax, NapaMeTpPOB M XapaKTEPHUCTUK JIa3epHOTO
W3JTy4EHUs, ONITUKHU JIa3€PHBIX ITyYKOB.

1.2. JlucuuniuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOl  y4yaCTHHUKaMU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BHICILIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001aaTh CIEAYIOIUMHU
KOMIETSHIMSIMU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B

tabnuue 1.
Tabnuna 1 — [lepeuenb KOMOETEHIINH U UHAUKATOPOB UX JIOCTHXKEHUS
Kareropus (rpynna) Konn Kon v HanMeHoBaHNE HHIUKATOPA JOCTHKEHUS
HaVMEHOBAHHE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIETEHIUH
YK-1 Cnocoben
OCYILECTBIISATh
kputnueckuit ananus | YK-1.3.2 3Hath undpossie pecypcsl,
POOJIEMHBIX WHCTPYMEHTBI U CEPBUCHI, BKIIIOYAs
YHuBepcanbHbIE N
KOMITETEHIIH CHTYaLIi HA OCHOBE | HHTEJUICKTYAJIbHDIE, JUIA PELICHHS
CHUCTEMHOTO 3a/1a4/TpooJIeM MpodecCHOHATBHOM
M0JIX0/1a, NS TEIbHOCTH
BbIpabaThIBaTh
CTPATEruI0 IEUCTBUI
ITK-1 Criocoben k
aHaJIU3Y Hay4yHO-
TEXHUYECKON
po0JIEeMBlI,
MpodeccronaTbERe (bopMHpOBaHUIO HK-I.B;I BJIaJICTh HaBBIKAMU Pa3pabOTKU
KOMITETEHIIH L[EJIH, 337a491 U MoeIen q)yHKuHOHprOBaHHs[ puOOpPOB, y3JI0B U
IJIaHAa HAy4YHOTO JJIEMEHTOB JIA36pPHOU TEXHUKHU
HCCJIEIOBAHMUSI B
00J1aCcTH J1a3epHOi
TEXHUKH U
TEXHOJIOTUI
[1K-2 CnocobeHn k
TEOPETUYECKUM U [1K-2.3.2 3HaTh METOIMKH pacuéTa ONTUYECKUX
HKCIEPUMEHTAJIbHBIM | CUCTEM JIa3€pHBIX U ONTUKO-3JIEKTPOHHBIX
[TpodeccrnonanbHble | HCCIEOBAHUSAM npubOpoB U 000PYAOBAHUS
KOMIICTEHIINH JIa3€pHON TEXHUKH, [TIK-2.B.1 BnageTs HaBBIKOM BBIOOpA JIEMEHTHOU
Ja3epHBIX ONTHKO- 6a3bl 1715 IPOBEICHNUS HKCIIEPUMEHTAIBHBIX
JJIEKTPOHHBIX HCCIIEIOBAaHUN U U3MEPEHUI
npuOOPOB U CUCTEM
[Ipodeccuonanbusie | [TK-3 CnocoGen k [1K-3.3.1 3HaTh OCOOEHHOCTH U 00JIaCTH
KOMIETEHIIUH IIPOEKTUPOBAHUIO U | IPUMEHEHMSI JIA3€PHON TEXHUKH U JIa3€PHBIX




KOHCTPYHPOBAHUIO
cucTeM, IpuoOpPOB U
y3JI0B, a TaKXKe K
pa3zpaboTke
TEXHUYECKUX
3aJaHud U
JIOKYMEHTAallUU Ha UX
MIPOEKTUPOBAHUE U
U3TOTOBJICHHE,
MpeIHa3HaYCHHBIX
JUISL JTa3epHOU
TEXHUKHU U
TEXHOJIOTHH,
Ja3epHbBIX ONTHKO-
AIIEKTPOHHBIX
puOOpPOB U CUCTEM

TEXHOJIOTHI

[1K-3.Y.4 ymeTb pazpabaThiBaTh U UCCIIEIOBATH
CHIOCOOBI ¥ PUHITUIIBI CO3/IaHUS TEXHOIOTHIA
MIPOM3BO/ICTBA JIa3epHBIX TPUOOPOB

2. Mecro nucuurnHbl B cTpykType OI1
JucuumniuHa MoKeT 0a3upoBaThCsl Ha 3HAHUSX, paHee IPUOOPETEHHBIX CTYIEHTaMU IIPU

M3YUYEHUU CIEAYIOINUX AUCIUIUIMH:
- «®Ou3uKay;
- «OCHOBBI OIITUKHY;

- «OCHOBEI TCOPHUU ONITUYCCKUX CUTHAJIOB - JIa3€Pbl U UX MPUMCHCHUC.
3HaHI/IH, IMNOJIYYCHHBIC IIpH H3Y4YCHUU MATCpUaATIa ﬂaHHOﬁ AUCHUINIIMHBI, MMCHOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTIUX AUCHHUILINH

«OnTUYecKne CUCTEMBI CBsI3U»,

«HpO@KTHpOBaHI/IC JIA3CPHBIX TCXHOJIOTHUYCCKUX KOMIIJIICKCOB»

«JlazepHble THPOPMALIMOHHBIE CUCTEMBl KOCMMUYECKHX allapaToBy;
«OCHOBBI KOHCTPYHPOBAHUSI ONTHUECKUX U JIA3EPHBIX PUOOPOB U CUCTEM.

3. OO0BEM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanable 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOI
paboThI MO AUCIUIUTHHE (M pacTpeie]IeHne 3TOH TPYJOEMKOCTH MO CeMeCcTpaM) IPeACTaBICHbI B

tabnure 2.
Tabnuna 2 — O0beM U TPYJO0EMKOCTh AUCIUIIIUHBI
TpyaoeMkocTs Mo
Bug yuebHoit paboThl Bcero ceMecTpam
Ne7
1 2 3

Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacos npakmuyueckoii R0020mMoeKu 25 25
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:

nexiuu (JI), (vac) 17 17

npakTuueckue/cemunapckue 3anarus  (I13), 34 34

(gac)

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 54 54
Camocmosmenvnas paboma, Bcero (dac) 39 39




Buo npomesxcymounoii ammecmayuu: 3ader,
mudd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBI JUCIUTIIMHBI U MX TPYAOEMKOCTh IPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Paznensl, TeMbl AUCHUITIIMHBL Jlexunn | 113 (C3) | JIP KII | CPC
’ (uac) (uac) (gac) | (uac) | (gac)
Cemectp 7
Paznen 1. OcHOBBI IPOEKTUPOBAHUS
Tema 1.1. YpoBHM IPOEKTUPOBAHUS
5 8 13
Tema 1.2. Kpurepnun onieHKH KadecTBa MPOESKTUPYEMBIX
CHUCTEM
Paznen 2. [IpoexTrpoBaHue na3epHBIX HHOOPMAITHOHHBIX
CUCTEM
Tewma 2.1.JlaTunku QU3NIECKUX BETUIHH 6 14 13
Tewma 2.2. JlazepHble THHUH ITepenadn HHHOPMAITUN
Tema 3.3. Onruueckast 06padoTka nHMGOpMALUU
Paznen 3. TexHonoruyeckue ga3epHble CUCTEMBI
Tema 3.1. O6paboTka MaTepHuaIoB
6 12 13
Tema 3.2. CBapo4HbIE CUCTEMBI
Tewma 3.3. JIazepHble cCHCTEMBI B MUKPO3JIEKTPOHHKE
Hroro B cemectpe: 17 34 39
Hroro 17 34 0 0 39

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
o0ydJalomMMuUCs  OINpENeJeHHBIX  TPYIAOBBIX  (YHKUMH,  CBSI3aHHBIX ¢ Oy;ymiei
PO EeCCUOHAIBHON e TETHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep
HazBanne n COACPIKAHUE Pa3ACJIOB U TEM JICKITMOHHBIX 3aHATHU
paszena
1 OCHOBBI IPOEKTUPOBAHUSA

KBanuduxamus nazepHsix cucreM. Kpurepun olieHKH KayecTBa J1a3epHBIX CUCTEM.
VYpoBHM NPOEKTUPOBaHUS. MeTo/1bl pellIeHHs HelaOJOHHBIX 33/1a4.
biiouHO-MepapXuyecKuil MoaX0 K IPOSKTUPOBAHUIO

2 [TpoexTrpoBaHueE J1a3epHBIX HHPOPMALMOHHBIX CUCTEM

Hatuuku pusnueckux BenuuuH. ONTHYECKUe BOJOKHA /IS 1aTYMKOB, JIazepsl u
(oTONPUEMHUKH U151 JaTYUKOB. ONITHYECKHUE JIEMEHTHI U CXEMBI JaTYUKOB.
[IpoexkTpoBaHue AATYNKOB C BOJIOKHOM B KaueCTBE JINHUM Iepenaun. [JaTuvnku ¢
BOJIOKOHHBIMH YYBCTBHUTEIbHBIMU 2JIEMEHTAMU

[IpoekTupoBaHye OTKPBITHIX JIa3epHBIX HHHOPMAITMOHHBIX CUCTEM.
Pacnpoctpanenue na3zepHoro u3nydeHus yepes arMmocdepy. Beibop anemeHnToB u
pacueT OCHOBHBIX TapaMeTPOB Ja3epHBIX HH()OPMALIMOHHBIX CHCTEM.
OHepreTuyeckue pacueThbl NPOTSHKEHHBIX JIMHUN EPEJayH.

3 Texnonornueckue yazepHelie cuctembl. Kinaccudukanus TeEXHOJIOTHYECKUX CUCTEM.
ObocHoBaHKe U BBIOOP THNA J1a3zepa cucTeMbl. O00CHOBaHUE PeXKUMa PAOOTHI.




Pazpabotka ontudeckoit cuctemsl Jazepa. [[poekTupoBanue cucTeMsl yupaBieHUs
Ja3epHbIM u3aydeHueM. [IpoekTupoBaHue 1a3epHbIX CUCTEM 00PabOTKN MaTepHAaJIOB.
CucreMbl 1a3epHON CBapKU METAJLIOB.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHUS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Tabauna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

N3 Hux Ne
DopMbI .
No . Tpym1oeMKOCTb, | TPaKTUYECKOH | pa3aena
Tembl IPaKTHYECKHUX 3aHATUN | MPAKTHICCKHX
/1 o (dac) MOJATOTOBKH, | TUCIIHII
3aHATHI
(gac) JIMHBI
Cemectp 3
1 | [IpoekTupoBaHue JIa3epPHBIX HNHuTepakTuBHas 7 1
JIATYUKOB TOUEUHOr'O TUIIA dbopma
2 | IlpoekTrpoBaHUE OTKPHITHIX TpyIIoBas 7 2
JUHUH epeadu HHPOpMaIiH JTUCKYCCHS
3 | Bonokonnsie 7 3
MH()OPMAITMOHHBIC CHCTEMBI
4 | JlazepHast 0OpaboTKa 6 3
MaTepHuajoB
5 | CBapouHsbIe J1a3epHBIC 7 3
CHUCTEMBI
Bcero 17
4.4, JlabopaTopHbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B Ta0IHIIC .
Tabnuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
N3 aux Ne
Ne TpymnoeMKOCTh, | MPaKTUYECKOHN | pa3zena
HaumenoBanue n1abopatopHbIx paboT pyA o | TP pasit
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero ‘

4.5. KypcoBoe npoeKTUpoBaHUE/ BHIIOTHEHUE KyPCOBON PabOThI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Buasl camocTosiTenbHON paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0UIIe /.

Tabnuna 7 — Buabsl caMmocToaTeabHON paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHo# paboTh
qac qac
1 2 3

W3yueHne TeopeTuyecKoro Marepuasia

19 19
quciuminiel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimosnnenue pegepata (P) 10 10
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKYVY)




Homamnee 3aganue ([13)

KonTtposbabie paboTsl 3a09Hnk0B (KP3)
IToaroroBka K MpOMeEXyTOYHOMU
arrectanuu (I1A)

5 5
Bcero: 39 39

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOThI 00yUaIOMIUXCS IO TUCIHUILIHMHE (MOJIYIIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaT€puaibl IJIA CaMOCTOSTEILHOM pa60TbI 06yqalonmxc51 YKa3aHbl B
.. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepeueHp nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUI IIpUBeieH B Tabmule 8.

Tabmuua 8— IlepeyeHp Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX H3AaHUI

Mudp/ bubnmorpaduyeckas ccemka / URL ampec KomnmaecTBo sK3eMImIsipoB
URL B OrOIHOTEKE(KpOME
aapec AIEKTPOHHBIX

AK3EMILISIPOB)
621.373 | 3Bento O. [IpuHIUTIBL Ta3€POB, 43 (1), @O (2),
3-43 | U3xuerBeproe, M., 2008, 416 c. I'c (2), CO (8)
621.373 | TIL.Mumypa, O.}O. IlnatonoB. IlpoextupoBanue 90
M-71 | mazepHsix cucteMm. Yu. nocodue, I'YAIIL,CIIG, 2006, - 98 c.

681.8 | M. Sur. Onrtuka u jga3epsl, BKIOYask BOJIOKOHHYIO ONTUKY 7

51-60 1 onTHYecKue BoIHOBOBI. [lep. ¢ anri. - M.: Mup. - 2005.
- 544c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONH ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIMHBI
npuBezieH B Tabnmme 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL anpec HaumenoBanue

Joctyn B OBbC «Jlanb» ocymecTsiseTcs no goropopy Ne 695-7 or
book.com/books | 30.11.2011

ium.com/bookread | Hoctyn 8 9BC «ZNANIUM» ocyriectsisiercs mo gorosopy Ne 186-3bC
ot 08.02.2012

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30oBaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOECTICUeHHs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedenb nporpaMMHOTo o0ecrieyeHHs

Ne /1t Haunmenosanue

He npenycmorpeno
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8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAILHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (1pu HEOOXOUMOCTH)
1 MynbTuMeanitHas TEKIUOHHAS ay AUTOPUS 51-06-03
Crienmanu3upoBaHHast J1aO0OPaTOPHs 51-06-05

10. OueHouHble cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIEHOYHBIX CPEACTBMJISA TPOBEIACHHS IMPOMEKYTOYHOW AaTTECTAIlUU
oOy4aromuxcs Mo AUCUUIUIMHE MPUBEAeH B Tabnuue 13.

Tabmuua 13 — CocTaB OlIEHOYHBIX CPEACTB ISl IIPOBEICHHS] MPOMEKYTOYHOH aTTeCTalluu

Buj npoMexyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
DK3aMeHallMOHHbIE OUJIETHI;
3amauu;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKHM YPOBHA C(OPMUPOBAHHOCTH (OCBOEHUA)
KOMIIETEHIINH OOYyYalONIMMHCS TPUMEHSETCST 5-0ajuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEeHIINH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja  MOMYJBHO-PEUTHHTOBOW  CHCTEMBI  YHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL

Tabmuua 14 -Kpurepuu oLieHKH YPOBHS CPOPMHUPOBAHHOCTH KOMIETEHIIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayutpHas mIKama paKTep (bopep

OOyuaromuiics:

— T1y0OOKO ¥ BCECTOPOHHE YCBOWJI IPOTpaMMHBINA MaTepua;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 U3JIaraeT;

— OMUpasIiCh HAa 3HAHWSI OCHOBHOW W JIOMOJIHUTEIHLHOW JUTEpaTypHl,
«OTJIIMYHOY TECHO CBSI3bIBAET YCBOEHHBIE HAYyYHbIE MOJIOKEHUS C MPAKTUYECKOU
«3aUTEHOY JIeATETbHOCTBIO HAIIPaBICHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTAEMbIE UM HJICH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BIIaJIe€T CUCTEMOM CIIeUaTN3uPOBAHHBIX TOHSITUH.

— npaBmIbHO BRIIOJHUI 0T 90% 10 100% TecTOBBIX 3aaHui .




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«XOpoHIO»
Ga4YTCHO»

— 00yJaroUiCs TBEPIO YCBOMII MPOTrPaAaMMHBIN MaTepHajl, IPaMOTHO H
M0 CyIIECTBY H3JIaracT ero, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKOH JESITECIbHOCTHIO
HATPaBIICHUS;

— apryMEHTUPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— BIAJCET CHCTEMOM CIIENMAIM3UPOBAHHBIX TOHSITHI.

«YOOBJICTBOPUTCIIEHO
(GauTCHO»

— oOyyJaronuics yCBOWJI TOJIBKO OCHOBHOM MPOTPaMMHBIA MaTepHua,
[0 CYILIECTBY H3JIara€T €ro, ONHpPasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEPATyPHI;

— JIOIyCKaeT HEeCYIIECTBEHHBIE OMMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJAHEHHUS B MPAKTUYECKOM MPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS,

— c1abo apryMeHTUPYET Hay4YHbIC MTOJIOKEHNUS,

— 3aTpyaHseTCs B (OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHHUI;

— YaCTHUYHO BJIAJICET CUCTEMOM CIELIMATU3UPOBAHHBIX MOHATUI.

— IPaBHJILHO BBITOIHII OT 51% 10 69% TECTOBBIX 3aaHUH .

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTCIBHOM 4YacTH MPOrPaMMHOTO
Marepuaa,

— JIOMYCKaeT  CYIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH TP
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HaIPaBIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHSI,

— He GopMyIUpPYET BHIBOAOB U 0000IIECHHIA.

— MPaBWJILHO BBITTOTHUI MeHee 51% TecTOBBIX 3aMaHuii .

10.3. TumoBble KOHTPOJIEHBIC 3aJaHUs HITH WHBIC MAaTEPHAIIbI.
Bompocsl (3agaun) ass 9K3aMeHa IpeIcTaBiIeHbl B Ta0uie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kon
W [lepeuens BonpocoB (3aa4) AJs IK3aMEHa HHKATOPA
1 | CrpykTypHas cxema JieiicTBHs Ja3epa, yCUIICHHE B KBAHTOBOH cuCTeMe. YK-1.3.2
2 | OnHOMOMOBBIN PEXKHMM T'eHEPALUU
3 | Moayssiuust JTOOpPOTHOCTH B JIa3epax
4 | CuHxpoHHM3alMs MOJl B MHOTOYaCTOTHOM JIa3epe
5 | Knaccuguxkarus a3epHbIX CUCTEM
6 | Kpurepun OIleHKM Ka4eCcTBa Ja3ePHBIX CUCTEM [K-1.B.1
7 | OcoO0EHHOCTH MTPOCKTUPOBAHMS JIA3EPHBIX JTATUYUKOB
8 | Tumbl onTHYECKUX BOJIOKOH B JaTYMKAX
9 | OcobeHHOCTH J1a3epOB U (DOTONTPHEMHHUKOB IS TATYHKOB
10 | OnTuueckue cXembl IaTYUKOB
11 | ITpoekTHpoBaHKE JATYUKOB C BOJIOKHOM B Kau€CTBE JIMHUU NIepejaun [IK-2.3.2
12 [IpoekTupoBaHMe JaTYUKOB C BOJIOKHOM B KQ4E€CTBE YYBCTBUTEILHOTO
JJIeMEHTa
13 [IpoekTupoBaHue cucTeEM Nepeaadn ¢ UCIOIb30BaHUEM ONTHYECKOTIO
BOJIOKHA
14 | PacyeT OCHOBHBIX KOMIIOHEHTOB CUCTEM
15 | DHepreTrueckue NOTEHIHAI U 0aJlaHC CUCTEMBbI




16 | OcoOeHHOCTH Mepeayuu JIA3EPHOTO M3JIYUYEHHs 110 OTKPBITOMY KaHAITy [K-2.B.1

17 | CocTtaB u onTHYECKHE CBOMCTBA aTMOCHEPHI

18 | PacmpocTpaHeH#He Jia3epHOr0 H3IIy4YeHuUs uepe3 atmochepy

19 | CtpykTypHas cxema OTKPBITOM Jla3epHON JIMHUU NIepeadun

20 | OcobeHHOCTH MPUEMHHUKA U MepelaTunKa OTKPBITON JIa3epHON CHCTEMBI

21 | IlpoekTrpoBaHKE JJA3ePHBIX YCTPOHCTB 00pabOTKHU HH(pOpMaIIUu [1K-3.3.1

22 Pacuer AKYCTOONTHUYCCKUX aHAJIM3aTOPOB CIICKTPa

23 | Pacyer akyCTOONTHYECKHX KOPPEISITOPOB

24 | Cucrembl 00pabOTKH MaTEpHAIIOB, TPEOOBaHUS

25 | DHepreTuyeckuil pacyer u BbIOOD J1a3epa

26 | OcoOEHHOCTH J1a3epHOM CBapKH [IK-3.Y .4

27 | IlpoekTHpOBaHUE CBAPOUYHOI CHCTEMBbI

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTarieHsl B Taduie 16.

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

No
n/o

Kon

Ilepeuens BonpocoB (3aga4) s 3auera / qudd. 3auera
P P (san1271) 1 pd MHJUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUSI KYpCOBOM pabOTHhI
MpeICTaBJICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyerb TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KypCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
KypCOBOH paboThl

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompockl st mpoBeneHUsST TPOMEXKYTOYHOW aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B TaOnwmie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB Il TECTOB

Ne . Kon
[TpumepHBIii TepeueHb BOMPOCOB IS TECTOB

/1 WHJIUKaToOpa

1 Kakoil u3 crnemyrommx (axkTopoB sBIseTcs KIO4eBbIM Inpu BbiOope | YK-1.3.2

MaTepHaia Ui aKTUBHOW cpebl Jlazepa’?
A) uBer marepuaa

b) ontnueckue cBoiicTBa

B) nnotHocTh MaTepuana

') TemnepaTypa mjiaBiIeHUs

2 Kakue u3 criemyrommx KOMIIOHEHTOB SIBIISIIOTCSL O0s3aTEIbHBIMHU JUIS
JIa3epHOMN CUCTEMBI?

A) pe3oHartop

b) ucrounuk nuranus

B) ontuueckue 3meMeHTHI

') BeHTHIISITOD

3 Pacrnionoxure xapakTepUCTUKN MaTepUalIOB, UCIIOIb3YEMBIX B JIA3EpHOU
TEXHHKE, OT HanboJiee 3HaUMMOro K HauMeHee 3HaUUMOMY:

A) TemIonpoBOIHOCTD

b) ontnueckas mpo3padyHoCTb

B) ycToHYMBOCTh K MEXaHUYECKUM MOBPEXICHUAM

') snexTpudeckas mpoBOIUMOCTh

4 Y CTaHOBUTE COOTBETCTBHE MCKAY THUIIAMH JIA3€POB U UX OCHOBHLIMU




XapaKTePUCTHKAMH:

A) I'a30BBIit M1a3ep 1) Ucnonp3yer JIerupoBaHHbIE
KpUCTAJIJIBI B KAUYECTBE AKTUBHOM CPEJIbI

b) TBepnorenbHbIH 2) OtanyaeTcst BHICOKOM

naszep 3¢ (HEKTHBHOCTHIO U KOMIIAKTHOCTBIO

B) Bonokounsrii nazep | 3) IIpumeHsieT ra3bl B KauecTBe
AKTHBHOTO BEIIECTBA

I 4) ImeeT BBICOKYIO CTAOMIBHOCTD U
I1omynpOBOHUKOBBIM | BO3MOKHOCTD
Jaszep

3anumure BIOpaHHbIE HHU(PBHI O] COOTBETCTBYIOIIMMHU OyKBaMU:
A b B r

Kakwue nporecce npoucXoasT MPU BO3JACHCTBHE JIA3EPHOTO M3TYYCHHS Ha
[IOTJIOIIAIOIIHE BelecTBa?

Kakoe wu3 cruenyoommx yciaoBUd HEOOXOAMMO sl JAOCTHXKEHMS
TeHEpallnu JIA3epPHOTo cBeTa?

A) HanMuue MOCTOSIHHOTO 3JIEKTPUUECKOro TOKa

b) nannumne ontuueckoir 0OpaTHOM CBS3U

B) BbIcOKkast Temneparypa cpezbl

I') HaIMyMe MarHUTHOTO IOJIS

Kakoe u3 cienyronux yTBepKIeHU 0 lazepax sSBISETCS BEPHBIM?
A) nazepbl MOTYT paboOTaTh TOJIBKO B BUJIMMOM CIIEKTpE

b) nazepbl MOTYT HCTIOIB30BATHCS AJIS IEpeadn JaHHBIX

B) nazepbl mpou3BOASIT KOTEPEHTHBIN CBET

') mazepbl TPEOYIOT CIOKHOTO OXJTKICHUS

Pacnonoxute 0OCHOBHBIE ATAIbI MPOU3BOACTBA JIA3EPHBIX MATEPHAJIOB I10
OUYEPEIHOCTHU:

A) popmoBanme u 00padboTKa

b) rectupoBanue kauecTBa

B) cunTes cripps

') ynakoBKa ¥ TpaHCIOPTUPOBKA

YcTaHOBHTE COOTBETCTBUE MEKIY dTalaMH MPOSKTUPOBAHUS JIa3ePHBIX
CHCTEM U UX OIIMCAHHUEM.

A) HUccnenoBanue | 1) OrieHKa TEXHUYECKUX XapAKTEPUCTHUK U
TpeOoBaHU YCIIOBUHM IKCIUTyaTallMH

b) Bei6op 2) TTomGop ONTHKH, JIA3EePHBIX AMOIOB U
KOMIIOHEHTOB JPYTHX JJIEMEHTOB

B) Ontumusanus | 3) AHanu3 u yJydlleHHue mapaMeTpoB
Iu3aiiHa CHCTEMBEI JIJISI JOCTHKECHUS MaKCUMaJIbHOM
3¢bHEeKTHBHOCTH

I') TectupoBanue | 4) [IpoBepka paboTOCIIOCOOHOCTH U
CHCTEMBI COOTBETCTBHUS 33JJAHHBIM TTapaMeTpaM

3anumure BIOpaHHbIE HU(PHI O COOTBETCTBYIOIIMMHU OYKBaMU:
A b B r

10

HazoBute oCHOBHBIE B(I)(I)GKTBI B3aHMMOJEHCTBHUI JIA3CPHOIr0 U3JTyYCHHA C
BE€IICCTBOM.

IIK-1.B.1

11

Kakoii Tun Jla3cpa 0OBIYHO HCIIOJIb3YCTCA B MCAULIMHCKUX ITPHUJIOKCHUAX

[1K-2.3.2




JUTSL yJlajieHusl TKaHeu?

A) Ta30BbIi1 J1a3ep

b) TBeproTenbHbIi na3ep

B) nmonynpoBoHUKOBBIH J1a3ep
") BOJIOKOHHBIH J1a3ep

12

Kakue (axTopsl BIUSIOT Ha BBIOOP THIIA Ja3epa Jisi KOHKPETHOTO
IpUMEHEHUs?

A) myMHA BOJIHBI

b) momHOCTH

B) pasmeps! ycrpoiicTBa

I') ciekTp u3nyyeHus

13

Pacnonoxure napaMeTpsl aKkyCTOONITUYECKOTO YCTPOMCTBA 110 CTEIICHH
UX BJIIMSHUS HA €r0 XapaKTEPUCTUKU:

A) TUI HCIIOJIB3YEMOT0 KpUCTaJlIa

b) ypoBeHb BXOAHON MOIIIHOCTH HU3ITyYEHUS

B) nnvna BosHBI M3My4YeHUs

') yacToTa aKyCTH4YECKON BOJIHBI

14

Y CTaHOBUTE COOTBETCTBUE MEXKTy JIa3€PHBIMU MaTepHallaMH U X
OCHOBHBIMH IPUMEHEHHUSIMH:

A) Ti:sapphire 1) Menununa (Jra3epHasi Xupyprus)
b) CO; 2) O0paboTka MaTepHUaiOB U CBapKa
B) Nd:YAG 3) Bricokast MOLITHOCTH JJIs
MTPOMBIIIJICHHBIX MPUJIOKCHHMA

I') Yb:fiber 4) UccnenoBanus B 001actu
CIIEKTPOCKOITUH

3anumure BIOpaHHbIE HHU(PBI O] COOTBETCTBYIOIIMMU OyKBaMU:
A b B r

15

OxapakTepu3ynTe BOMPOCHI JIa3epHON O€30MaCHOCTH.

16

Kaxoit u3 cienyromux METOI0B yIIPABJICHUS JIA3EPHBIM U3JIy4YE€HUEM
MO3BOJIIET U3MEHSATH JJIMHY BOJHBI JIA3€pHOTO cBeTa?

A) MOIYTISINS aMILTUATY b1

b) Monynsus 4acToThl

B) monynsauus dass

') MOy JIATIHSI ITUPUHBI UMITYJIbCA

17

Kakoii u3 cienyronux napaMeTpoB Haubosee BaKeH Ipu
IIPOEKTUPOBAHUU PE3OHATOPA J1a3epa’?

A) myHa pe3oHaropa

b) Tun akTHBHOM CpeibI

B) koaddunment norepsb

') KonuuecTBO 3epKai

18

Kakue 13 cnegyrommx MEeTo10B yIpaBieHHs Ja3epHBbIM U3ITyUYEHUEM
UMEIOT HauboJiblIee BIMSHNUE Ha €0 MHTEHCUBHOCTH? Pacmonoxure
OTBETHI B MOPSAKE 3HAUYMMOCTH:

A) peryaupoBaHue MOLIHOCTH J1a3epa

b) ncnonp3zoBanne onTHYECKUX (PUITHTPOB

B) Monynsiuus 9acToTsl

') npuMeHeHue IuH3 JUIsl POKYCHPOBKHI

19

YcTaHOBUTE COOTBETCTBUE MEXKAY TUIIAMHU JIa3€POB U UX METOJaMU
yIPaBJIECHUS U3ITyYCHHUEM:

‘ A) I'a30Bbli1 1a3ep ‘ 1) PerynupoBanue Toka

[IK-2.B.1




b) [TonynpoBoAHUKOBBII | 2) HACTPOWKA TeMIIEpaTyphl IS
Jasep U3MEHEHHUS XapaKTEPUCTHK

B) Teepnotenbublit 3) YcroitunBoe yrpaBieHUE JUTHHON
Jasep BOJIHBI

3anummure BBI6paHHI>Ie I_[I/I(i)pbl I10J1 COOTBETCTBYIOIIIMMU 6YKBaMI/IZ

A b B
20 | JlaliTe onpesenaeHre CHHXPOHHU3ALMU MO/ JIa3€POB.
21 | Kakoii U3 cieayronmx napaMeTpoB He OTHOCHTCS K XapaKTepUCTUKAM [IK-3.3.1
Ja3epHOTO U3Iy4YeHus?
A) nvHa BOJIHBI
b) momHOCTB
B) wacrora
") TeMriepaTypa OKpY>KaroIIeH Cpe/Ibl
22 | Kakue U3 mepeyucieHHBIX METOA0B UCTIONB3YIOTCS ISl YIPaBICHUS
MOIIHOCTBIO JIA3€PHOTO U3ITyUYeHUs?
A) nuMMHpOBaHUE
b) u3meHnenue JUIMHBI BOJIHBI
B) Monynsuust aMriuTy sl
I') ucnosib30BaHNE ONTUYECKUX (PUIBTPOB
23 | KakoBbl KIIIOYEBBIC AaCHEKThI, KOTOpblE HEOOXOAMMO YYHTBHIBATH MpPHU
IPOEKTHUPOBAHUU JIa3€PHBIX CUCTEM, U B KAKOM IOPSJIKE OHM JIOJKHBI
OBITH paccTaBJIEHbI IO 3HAYUMOCTHU ?
A) onTuUMH3aLUsA ONITHYECKON CXEMBI
b) npoexTupoBaHue CUCTEMBI OXJIAKICHUS
B) yder marepuasnoB U TEXHOJIOIMH AJIS U3TOTOBJIECHUS KOMIIOHEHTOB
') BeIOOp THIIA J1a3epa
24 | YcraHOBUTE COOTBETCTBHE MEX/Y METOAAMHU YIIPABIICHUS JIa3€PHBIM
U3JTyYE€HUEM U UX OMUCAHUSIMU!
A) AMmuutytHas 1) VI3mMeHeH#e 4acTOThI
MOJTYJISILIHS
b) YactotHas 2) N3MeHeHne HHTCHCUBHOCTH JIA3€PHOTO
MOJYJISILIS y4yKa
B) Monspuzanuonnas | 3) Mi3MeHeHue HanpaBieHUs TTIOCKOCTH
MOJYJISILIMS HOSIpU3aLHH
3anumure BIOpaHHbIE HU(PBHI O COOTBETCTBYIOIIUMHU OyKBaMU:
A b B
25 | IlepeuncnuTe 1a3epHbIC HCTOYHHUKH Ui OMOMETUITMHCKUX TEXHOJIOTHH.
26 | Ha yem ocHOBaHa paboTa pyOMHOBOTO Jla3epa ¢ TPEXyPOBHEBOM [IK-3.V 4
cucTemMon?
A) Ha TOM (akTe, YTO B Pa3IMYHBIX BO30YKIECHHBIX COCTOSHUSIX aTOM
MO’KET HaXOAUTCS B TEYEHUE HEOIMHAKOBBIX IIPOMEKYTKOB BPEMEHU
b) na sBnenun ¢porordpdexra
B) Ha ToM, 4TO B 3TOM Jla3epe UCMOIB3YETCs HE JIBa 3epKasia (Kak B
0OBIYHOM), a TPU
') npaBUJIBHOTO OTBETA HET
27 | Kakue nmpenMyIiecTBa HIMEIOT BOJIOKOHHBIE JIA3€PHI 110 CPAaBHEHHUIO C

TPAAUIUMOHHBIMU nasepaMI/I?




A) Gonee BbIcOKast 3PPEKTUBHOCTD

b) koMmakTHOCTH

B) Gonee HU3Kast CTOUMOCTH

I") yCTOMYMBOCTD K BHEITHUM BO3JICHCTBHAIM

28 | PacmonoxuTe TUIIBI MAaTEPHAJIOB MO CTETIEHU BIUSHUSI HA CTOUMOCTh
Ja3epHON CUCTEMBI, OT HanboJee 3HaYMMOr0 K HaMMEeHee 3HaYUMOMY .
A) KpuCTaILIBI

b) nonynpoBogHUKOBbBIE MaTepHabl

B) ontuueckue crekia

') npoMBbIIIIEHHBIE BOJIOKHA

29 | YcraHOBHTE COOTBETCTBHE MEX/TY JIa3epHBIMU MaTEepHUaIaMu U UX

O0COOCHHOCTSIMHU:
A) Cr:LiSAF | 1) Meaununa (J1a3epHasi Xupyprusi)
b) GaN 2) IlonynpoBOAHUKOBBIH J1a3ep C BBICOKOU
3¢ (HEKTHBHOCTHIO
B) Ruby 3) Jlazep ¢ BBICOKOM MOITHOCTHIO U KOPOTKUMHU
HUMITYJIbCAMU
) Nd:YVOs | 4) TpaguuuoHHbIH J1a3ep ¢ JIIMHON BOJIHBI 694
HM
3anuiuTe BIOpaHHbIE HU(PBI 110 COOTBETCTBYIOMIMMH OyKBaMU:
A b B r

30 | Kak co3maBarh MUPKYJISPHYIO MOJISIPU3ALINIO?

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3209HON (hOPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He mpeaycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIOIIMEe  HpPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOIMX AJTanbl (HOpPMHUpPOBAHUS KOMIETEHLIMH, coaepxkarcs B
JOKAJIBHBIX HOPMAaTuBHBIX akTax ['YAII, pernameHTHpYHOIIMX NOPANOK MU MPOLEAYpPY
MPOBEJCHUS TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOHN aTTecTalli 00y4aroluxcs
I'VAIL

11. Meroauyeckue yka3aHus A 00YUYaIOIIUXCS IO OCBOCHUIO U CITUTITMHBI

11.1 Meroanueckue yKazaHus [UIsI OOYYarOIIMXCS TI0O OCBOCHHUIO JIEKIIMOHHOTO
Martepuaia

OCHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHOro marepuana. HasHaueHwe COBpEeMEHHOH JEKIMHU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HMH(OPMAIUIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJI0OB HAYYHOTO TITO3HAHUS, HOBEUIINX
JTOCTHIKEHUI HaydHOW MBICTU. B yueOHOM mpoliecce JIEKIUsS BBIMOIHSAET METOJ0JOTHYECKYIO,
OpTaHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKINH. JIEKIUs pacKphIBaeT MOHATHIHHBIN ammapar
KOHKpPETHOW oO0JacTu 3HaHUA, €€ MPOOIEeMBbI, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[Tnanupyemsl pe3yiabTaThl MPU OCBOSHUHU 00YUYAIOIIUMCS JIEKIIMOHHOTO MaTepuana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;




— TOJIyYEHHE OIbITa TBOPUECKOI pabOThl COBMECTHO C TPENOaBaTEIICM;

— pa3BuTHE TPO(ECCHOHATHLHO—ICIIOBBIX  KadecTB, JIIOOBH K  MpeaMeTy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoThI,

— TMOJIyYeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH W TEXHUKA U O
MIPOTHO3€ UX PAa3BUTHS HA OJIMIKAKMIINE TOIBI;

— HAY4YUTCS METOJMYCCKH 00pabaThiBaTh MaTepuai (BBIACIATH TIJIABHBIC MBICIH M
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IUYHBIX
bopMyITUPOBKaXx);

—  TOJyYeHHE TOYHOI'O MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB U TIOHSATHH.

JIGKIIMOHHBIA MaTepuajl MOXKET CONpPOBOXKAATHCA JACMOHCTpAlMEH  CIAiIoB |
WCIIOJIb30BAaHUEM pa3IJaTOYHOrO0 MaTepHaja IPH MPOBEACHUHM KOPOTKUX JUCKYyCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJC/IbHBIX TEMATHK 110 JTUCIUTUIIMHE.

CTpyKTypa npeaoCTaBICHHS JICKIIMOHHOTO MaTepuara:

— Tpe3eHTAlHs JCKIIMOHHOIO MaTepralia B MyJIbTUMEIUIHON ay THTOPHUH;

— yKa3aHue HanOoJsiee BaKHBIX BOIIPOCOB B JAHHOM KypCe;

—  KpaTkas JUCKYCCHS I10 JICKIIMOHHOMY MaTepHay;

— wuHbOpMAIKS O JOMOJHUTEIBHBIX MaTepualiaX, HEOOXOMUMBIX JUIS MOHUMAaHHUSI
JICKIITMOHHOTO Kypca.

11.2. Metoauueckue yka3aHus i OOy4aroIIMXCs IO MPOXOXKAECHUIO MPAKTUYECKHX
3aHATHI

IIpakTHyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3alMu y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4YaroMMUCS 10J1 PyKOBOJCTBOM MPEIO1aBaATENs
KOMILIEKCa Y4eOHbIX 3aJJaHUi C LEeNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKHX OCHOB Y4yeOHOMH
JUCLIUIUIMHBL, IPUOOPETEHUS] YMEHUN U HaBBIKOB, OIbITA TBOPUECKOMN JESITEIbHOCTH.

Lesbto MPAaKTUYECKOTO 3aHATUS AJIs 00YyYaroLerocs sBJseTCs NPUBUTHE 00ydaroIeMcs
YMEHUH U HAaBBIKOB IIPAKTUYECKOU EATEIbHOCTH 110 U3y4aeMOM NUCLUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yYaroIeMcsi MPAaKTUYECKUX 3aHATUI:

— 3aKperuvieHue, yriyOleHue, pacIIUpeHHe M JeTalu3alis 3HAaHWA IMpHU pelieHUH
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3Y4YeHHs KOHKPETHOW yueOHOil
JVCLUATIINHBI;

— BBIpAOOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI MOJYYEHHBIX 3HAHUU JUIs
BBITIOJTHCHMS 3aTaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyalbHON (popm
o0ydeHusl.
DyHKINH MPAKTHYECKUX 3aHATUH:

— IIO3HaBaTeJIbHAs;

— pa3BMBarOILas;

— BOCIIATaTEJbHAs.

ITo xapakTepy BBINOJHAEMBIX OOydYalOUIMMCS 3aJaHUN 1O MPAKTHYECKUM 3aHATHUIM
MOPa3AeIAIOTCA Ha:

— O3HAKOMMTENIbHBIC, IPOBOJAMMBIE C LEIbI0 3aKPEIUIEHWs MW KOHKPETH3aluu
U3Y4YEHHOI'O0 TEOPETUYECKOr0 MaTepuaa;

— aHaJIWTUYECKHE, CTaBSIME CBOCH ILIEJIbI0 MOJyuYeHHe HOBOM MH(OpMAIMK Ha OCHOBE
(bopMaT30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHbIE C MOJYyYEeHHEM HOBOW MH(OPMAIMH IMYTEM CaMOCTOSATEIBHO
BbIOpaHHBIX MOJXO0/0B K PEIICHHUIO 3a/1a4.



@®opMbl OpraHu3alM NPAKTUUYECKUX 3aHATHH OMNPEAEISIOTCS B COOTBETCTBUU CO
cneuu(uyeckuMu OCOOEHHOCTSIMH Y4eOHON IUCHMIUIMHBI U 1ensiMu oOydeHus. OHH MOTyT
POBOJUTHCS:

— B MHTEPAKTUBHOM Qopme (pelleHHe CUTYalMOHHBIX 3a/Jad, 3aHiATUsi 110
MOJCJIIMPOBAHUIO  PEAJbHBIX  YCJIOBUH, JENOBBIE UIPBI, HWIPOBOE  IPOEKTUPOBAHME,
UMHTALUOHHBIC 3aHSATH, BbIE3IHBIC 3aHATHS B OpraHU3aluu (MIPEeIIpUATH), AeJoBasi yuyeOHas
urpa, poseBas WIpa, ICUXOJOIMYECKUI TPEHMHI, KeWC, MO3roBOH IITYpM, TIpyIMIIOBbIE
JIUCKYCCHH );

— B HE MHTEPAKTUBHOHN (hopMe (BBIMOIHEHUE YIPAKHEHUH, PEIICHUE THUIIOBBIX 3a/1ad,
pelLleHne CUTYallMOHHbIX 3aJa4u U IPyroe).

11.3. Metoauueckue yka3zaHUs Ui 00yUYarOMIUXCS MO MPOXOKICHHIO CAMOCTOSITEIIbHOMN
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIOUIUIICS BBIMOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YYacCTHSL.

s oOywarommxcsi 1Mo 3a09HOM (opMe OOyYCHHs, CaMOCTOsATEIbHAs padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIIOTHEHUSI CaAMOCTOSITEIBLHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1enecoo0pa3Hoe MmIaHUPOBaHUE Pabouero BpEMEHH, KOTOPOE TI03BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKA B YCBOGHHWU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECIICUMBACT BBICOKHU
YPOBEHb YCIEBAGMOCTH B TIEPUOJ OOydYEHUS, IOMOTaeT IOJIYYUTh HABBIKH TIOBBINICHHS
po(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIBHYKO — paboTy
00yJaroumxcs BISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepPHA IO JUCIUILINHE;

—  METOJMYECKHE YKa3aHWs 10 BBHIMIOJHCHHIO KOHTPOJBHBIX PadOT (I 00yJarOIIuXCs
1o 3a04HOU (hopme 00ydeHus).

11.4. Meronnyeckue yka3aHus JUIsl OOy4aroIUXcs MO MPOXO0XKIECHUIO MPOMEXYTOYHOH
aTTecTaluu

IIpomexxyTounass  artectanust  oOyyarOIIMXCsl — NIpeAycMaTpHBaeT  OLCHMBAaHUE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJbTAaTOB 00y4YeHHs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— »9K3aMeH — ¢opMa OIEHKM 3HAaHWM, TOJYYEHHBIX OOYyYalolMMcs B TIpoliecce
U3y4YeHUs] BCeW NUCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS PEHICeHUs NPAKTUYECKUX 3aJad. DK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEepLIAeTCs] aTTECTAllMOHHOM OLIEHKOW «OTIMYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIBHOY, «HEYJOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpPH IPOBEIECHUU INPOMEKYTOUHOW aTTeCTAallMd OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBanusMH [lonoxxkenuit «O TekyleM KOHTpOJE YCHEBAaeMOCTH U
POMEXYTOUHOM arrectanuu cTyaeHToB ['YAII, oOywarommxcs 1Mo mporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
cTyneHToB B ['YAID.

Mertoauueckre  ykasaHus JUIL  OOydaroIlMXcs  YKa3aHUs IO  TPOXOKICHHUIO
MIPOMEKYTOUHOI aTTecTally MpeACTaBIeHbl B METOIMYECKOM ITOCOOMH Ha caiiTe kad.23.
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