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AHHOTAUA

Hucuunnuna «MaTtepualibl B Ja3epHOM TEXHHUKE» BXOAUT B 00pa3oBaTEIbHYIO
[IporpamMMy BBICIIET0 00pa30BaHMs — IpOrpaMMy OakajaBpuaTa 10 HaIlPaBICHUIO MOJITOTOBKH/
cnenuanbHocTl 12.03.05 «Jla3epHas TexHHMKa M Jla3epHbIE TEXHOJIOTMM» HalpaBJIE€HHOCTU
«JlazepHas TeXHHKA U JIa3epHBIE TEXHOIOTUNY. JuciummnHa peanusyercs kapeapoit «Ne23».

JucuuiuivHa HaneneHa Ha (GOpMUPOBAHHE Y BBITYCKHHUKA CJIEIYFOIUX KOMIIETCHITHIN:

IIK-1 «Crocoben k pa3paboTKe TEXHOJIOTHMYECKHX MPOIECCOB M3TOTOBJICHHS THUIIOBBIX
y3JI0B U JIeTaJleH J1a3epHOI TEXHUKH, JIA3EPHBIX ONTHKO-3JIEKTPOHHBIX IPUOOPOB U CUCTEM»

[IK-4 «CnocobeH K y4acTuio B pa3pabOTKe TEXHHUYECKHX TPeOOBaHMW M 3aaHHWil Ha
MPOEKTHPOBAHUE THUIIOBBIX CXEM NPHOOPOB, Y3JIOB M JETaJeH JIa3epHON TEXHUKU H JIa3ePHBIX
OIITUKO- AJIEKTPOHHBIX TPUOOPOB U CUCTEM»

[IK-5 «CnocobeH k pacy€ry, MPOEKTUPOBAHUIO U KOHCTPYMPOBAHUIO THUIIOBBIX CHCTEM,
puOOPOB, y3JI0B U JeTajeil Ja3epHON TEXHUKH, JIA3EPHBIX ONTHKO-IEKTPOHHBIX MPUOOPOB U
CUCTEM»

CopepxaHue JUCHUIUIMHBI OXBAaThIBAeT KPYI BOINPOCOB, CBSI3aHHBIX C H3YYEHHEM
CTPOCHMSI pa3IMYHbIX MAaTepUaJoB M MX B3aUMOJEHUCTBUEM C JIa3€pPHBIM H3IyYEHUEM.
[IpenogaBanue AWCHUIUIMHBI MPEIYyCMaTpPUBAET CIEAYIOIIME (OpPMbI OpraHu3aluyd y4eOHOTro
rporiecca: JISKIUH, JJa0opaTopHbIe padOTHI, CAMOCTOsTEIbHA paboTa 00yJaronierocs.

[IporpaMmoii AUCHHUIUIMHBI TPEIyCMOTPEHbI CIEAYIONINE BHUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopMe IK3aMeHa.

OO0mast TpyJI0eMKOCTh OCBOCHHUS JUCIUIUIMHBI COCTABIIICT 3 3a4eTHBIX eAWHHMIBI, 144
Jaca.

S3bIK 00yueHus Mo JUCIHUIINHE KPYCCKUH ».



1. IlepeueHb mIaHUPYEMBIX PE3YJILTATOB OOYUYEHUS 110 IUCLHUILIMHE

1.1. llenu npenoaaBaHusl IUCUUILINHBI
[enpro npenogaBanus JUCUUIUIMHBL «MaTepuaibl B JIA3€PHOU TEXHUKE», BXOIALIEH B CUCTEMY
JMCUUIUIMH Ha KOTOPOH OCHOBBIBAETCS MOATOTOBKA OakajlaBpOB IO HampaBlieHHIO «JlazepHas
TEXHUKA W JIa3€PHBIC TEXHOJOTUW», SBISETCS MOJydeHHEe OOy4arollMMHUCS 3HHUH B 00jacTu
B3aUMOJICHCTBUS JIa3€PHOI0 M3IYUYEHHUs] C Ppa3IMYHbBIMU MarepuajaMu. OTO IMO3BOJIUT UM
HCII0JIb30BATh 3TU 3HAHUS U HaBBIKU IIPU pa3pabOTKe U MCIIOJIb30BAHUIO Ja3€PHBIX TEXHOJIOTUN
U CUCTEM.

1.2. ucuurmimHa BXOAMT B  COCTaB  4YacTH, (OPMHUPYEMOH  y4aCTHHKaAMHU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHON MPOrpaMMBbl BRICIIET0 00pa30BaHus (nanee —
OII BO).

1.3. TlepedeHb MIaHUPYEMBIX PE3YJIbTATOB OOYYEHUS 1O JUCHUIUIMHE, COOTHECEHHBIX C
IUIaHUpyeMbIMU pe3yabTaramu ocBoenus OIT BO.

B pesynbrare u3ydeHus AUCHMILIMHBI OOydaIOLIUICS JOJDKEH 001anaTh CIETYIOIIUMU
KOMITETEHIUSIMU WM UX 4YacTsIMHU. KoMIleTeHIIMN 1 MHAMKATOPbl UX JAOCTH)KEHUS IPHUBENIECHBI B
Tabmuue 1.

Tabnuma 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHKEHUS

Konn
Kareropus (rpymnma) Koxa 1 HanMeHoOBaHNME UHIMKATOPA JOCTHKEHUS
KOMIICTCHITUHN HauMeHoBarue KOMITETCHITHT
KOMIICTCHITUHU
[IK-1 Cnocoben k
pazpaboTke [1K-1.3.1 3HaTh NpUHIKIBI TOCTPOEHUS U COCTAB
TEXHOJIOTHYECKHX Ja3epHbIX MPUOOPOB, CUCTEM; MaTEPHAIIBI U
MIPOLIECCOB TEXHOJIOTUH, UCIIOJIb3YEeMbI€ JUIsl U3TOTOBJICHUS
W3TOTOBJICHUS Ja3epHON TEXHUKH; METOABI pabOThI C HAYYHO-
[Tpodeccuonanpubie . . .
S — THMOBBIX y3/I0B H TEXHUUYECKOH JIuTeparypoi 1 uHopmaruei
JieTanen J1a3epHon [1K-1.B.1 BnageTh HaBBHIKOM pa3pabOTKu
TEXHUKH, JJA3€PHBIX | TEXHOJOTMYECKUX MPOLECCOB U3rOTOBIICHUS
ONTHKO- TUTIOBBIX ONTUYECKUX ACTANICH U3 CTEKIIA U
3IEKTPOHHBIX KpHUCTaJJIOB
MPUOOPOB U CUCTEM
[TIK-4 Cnocoben k
y4acTHIO B [1K-4.Y.1 yMeTh aHaIUM3UPOBATh TEXHUUYECKUE
pazpaboTke TpeOOBaHUs, MPEIbIBISIEMbIEC K
TEXHUYECKUX pa3pabaThIBa€MbIM ONITUYECKUM Yy3JIaM U
TpeOoBaHUM U JJIEMEHTaM JIa3epHBIX IPHUOOPOB U CUCTEM;
3a/laHui Ha onpeaensiTh, GopMyIUpoBaTh U 00OCHOBHIBAThH
[Ipodeccuonanpubie | MPOESKTUPOBAHKE TpeOoBaHUS K pa3padaThIBAEMbIM Yy3JIaM H
KOMIIETEHIIUU TUIIOBBIX CXEM AJIEMEHTaM JIa3epHBIX TPHUOOPOB U CUCTEM;
npuOOpOB, Y3JI0B U 000CHOBBIBATh Mpe/IaracMble TEXHUYECKUE
JieTalen 1a3epHon pelieHus Mpu NPOEKTUPOBAHUHU Y3JI0B U
TEXHHUKH U JIA3€PHBIX | AJIEMEHTOB JIa3epHBIX TPUOOPOB U CUCTEM C
ONTHKO- npUMEeHEHHEeM WH(OPMAaLMOHHBIX PECYPCOB U
3IEKTPOHHBIX TEXHOJIOT Ul
npuOOPOB U CUCTEM
ITK-5 Cnocoben k [1K-5.3.1 3HaTh OCHOBHBIE THIIBI U
pacuéry, XapaKTEPUCTUKN ONTUYECKUX CUCTEM JIA3E€PHBIX
TpodeccHoRaTbHbIE MPOEKTUPOBAHUIO U OHTI/IKO-BJIGKTI.)OHHBIX npubopoB, 000PyAOBAHUS
KOMITETEHITHH KOHCTPYUPOBAHUIO H TEXHOJOTHI; SNEMEHTHYIO 0a3y, UCHOJIB3YEMYIO
TUIIOBBIX CHCTEM, B U3JENIUSIX Ja3€pHON TEXHUKH; ONITUYECKHE
puOOpPOB, y3JI0B U MaTepuabl U TEXHOJIOTUU; METO/IbI PabOTHI C
JIeTaJIeH JIa3epHOU Hay4YHO-TEXHUYECKOU JINTEPATypOil U




TEXHUKH, JIA3EPHBIX
OIITUKO-
AIIEKTPOHHBIX
puOOPOB U CHCTEM

uHpopManuei; npaBuia ohopMIICHUS YepTexKen
¥ KOHCTPYKTOPCKON JOKYMEHTAIIHH;
KOMITBIOTEPHBIE TEXHOJIOTUU MOJCTUPOBAHUS U
KOHCTPYHPOBAHUS JIA3€PHBIX ONTHKO-
AIIEKTPOHHBIX PUOOPOB

2. Mecro mucturuaHbl B cTpykType OI1
JlucuuminHa MoKeT 0a3upoBaThbcs Ha 3HAHUSX, paHee MPUOOPETEHHBIX OOYUaIOUIUMUCS MPU

HU3YYCHHUHU CICAYIOIUX NUCHUIIINH:

— Maremaruka. AHanuTHYECKas TEOMETPUS U JIMHEHAas anredpa;

— Marematuka. MateMaTU4eCKU aHaAIN3;

— ®dusuka;
— OCHOBBI OIITUKHA

3HaHus, MIOJIyYEHHbIE IIPU  HU3yYEHUH

Marcpuaia I[aHHOfI JUCHUIIIINHBI,

UMCHOT KakK CaMOCTOATCIBHOC 3HAYCHHUEC, TaK W MCIIOJIB3YIOTCA IMPU HU3YUYCHHUH

APYTUX OUCLUILINH

— HPOCKTHPOBAHUC JTA3CPHBIX TCXHOJIOTUYCCKUX KOMITIICKCOB,

— OITHYECKHEC CUCTCMBbI CBA3H,

— JIa3€PHBIC I/IH(bOpMaHI/IOHHI)Ie CHUCTEMbBI KOCMUYCCKHX aIllapaToB,

— OCHOBBI KOHCTPYHUPOBaHHA ONITUYCCKUX U JIA3CPHBIX HpI/I60p0B U CHCTECM.

3. O0BeM U TPYJI0EMKOCTh JUCITUTUTHHBI
Jlanubie 00 oOmmieM o0beMe JUCIUIUIMHBI, TPYAOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI IO AUCHIUIDIMHE (M PacCIpeIeiCHIE dTOW TPYJOEMKOCTH IO CeMeCTpaM) MPeCTaBIICHbI B

Tabnuue 2.
Tabnuia 2 — O6beM U TPYJI0EMKOCTh JTUCITATITUHBI
TpynoemMKocTh Mo
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKocms OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuueckoii n0020moeKu 17 17
AyoumopHhule 3auamus, BCEro yac. 34 34
B TOM YHUCIJIE:

nekuu (JI), (dac) 17 17

npakTuueckue/ceMunapckue 3anarusa (I13),

(dac)

nabopatopHbie paboTsl (JIP), (dac) 17 17

KypcoBoit poekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac) 54 54
Camocmoamenvnas paboma, Bcero (4ac) 20 20
Buo npomesxxcymounoit ammecmayuu: 3ayer,
midd. 3auer, sk3zameH (3auer, dudd. 3ay, OK3. OK3.
DK3.%%*)

T

[IpuMevanue: kaHmUAATCKMIT FK3aMEH




4. ConepxaHue JUCIUTIIMHBI
4.1. PacnpenenceHue TPYJIOEMKOCTH AUCIUILTAHBI IO pa3ieiiaM U BUIaM 3aHITHHN.
Paznensl, TeMBI JUCHUIINHBI U UX TPYJIOEMKOCTh TPUBEICHBI B TAOIUIIE 3.

Tabnuua 3 — Pazfensl, TeMbl TUCIMILIHHBIL, UX TPYI0EMKOCTb

Paznenpl, TeMbl JUCITATIIINHBI HCKHHH 113 (C3) P KII CPC
ACTEL, et (dac) (dac) (uac) (uac) (uac)
Cemectp 5
Paznen 1. Matepuainsl 3JeKTpOHHOM U Ja3epHOi
TEXHHUKHU
Tema 1.1 CTpykTypa MaTepuanoB 31EKTPOHHOU
TexHuku. Kpucrammueckue, amopgHbIe, 5 5 17

KUJKOKPUCTAININYECKUE MaTepHalIbl.
Tema 1.2 Ten3opHoe onvcanue GuU3NUECKUX
CBOMCTB KPUCTAJIJIOB.

Paznen 2. ®usnueckre 0CHOBBI KBAHTOBOM
3IEeKTPOHUKH 4 4 13
Tema 2.1. [IpueMHUKH JTa3€PHOTO U3ITYUCHHUS
Tema 2.2. ICTOUYHNKH U3TY4YCHUS

Paznen 3. Marepuasibl — akTHBHBIC BEIIIECTBA JUIS
JIa3epHOH TeHepanuu

Tema 3.1 Kpucrasuisl ¢ JIerucpoBaHreM 4 4 13
PEAKO3MEIIBHBIMU MaT€puajlaMu
Tewma 3.2 Anmazsl

Paznen 4. Matepuans! a1 ynpaBieHHs JTa3€pPHBIM
M3ITy4YeHUEM

Tema 4.1 Axycroontuyeckue MmaTepuannsl — 1e02 4 4 13

Tema 4.2 Akycroontryeckne marepuansl LiINDO3

Hrtoro B cemecTpe: 17 17 20
Utoro 17 0 17 0 20

[IpakTnueckass TMOATOTOBKAa 3aKJIIOYAaeTcs B  HEMOCPEICTBEHHOM  BBITIOJHEHUU
OoOyyaroUMMUCSl  OINpEAeJCHHBbIX  TPYIOBBIX  (PyHKUMH,  CBSI3aHHBIX ¢  Oyn;ymiei
npodeccuoHanbHOM 1eATENbHOCTBIO.

4.2. CopeprkaHue pas/iejoB U TEM JICKIIMOHHBIX 3aHATHH.
ConeprxkaHue pas/iesioB U TEM JICKITMOHHBIX 3aHATUI TPUBEACHO B Ta0OIuIE 4.
Tab6muma 4 — ConeprkaHue pas3zesioB M TEM JIEKIIMOHHOTO ITUKJIA

Howmep
HaszBanue u conep:xanue pas3feiioB U TEM JEKIIMOHHBIX 3aHATHI
paszena
1 Marepuaiibl 3JIEKTPOHHOM U Ja3€pHON TEXHUKU

CtpyKkTypa MaTepHalioB 3JIEKTPOHHOM TexHukU. Kpucramueckue, amopdHsbIe,
KUJAKOKPUCTATITNYECKUE MaTEPUAIIBI.
TenzopHoe onucanue GU3NIECKUX CBOMCTB KPUCTAILIIOB.

2 du3ndecKre 0CHOBBI KBAHTOBOM SJICKTPOHHUKHU
HpI/IeMHI/IKI/I JIA3CPHOTO UBITYUYCHUA
Hcrounuku H3JIYUCHUA

3 Marepuanbl — akTUBHBIE BEIIECTBA JIJIS JIa3ePHON TeHepaluu
Kpucramisl ¢ nerncpoBanueM peKo3MeIbHBIMUA MaTepHallaMu
AnMaspl

4 Matepuainsl 11 yrpaBlieHHUs JTa3ePHBIM H3ITyISHUEM

Axycroontrieckue marepuaisl — 102
Axycroontuyeckre Marepraibl LINDO3




4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHUS
TeMbl pakTHUECKUX 3aHATHIA U UX TPYJOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJAO0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktuueckux | @opmbl npakTuyeckux | TpydoeMKOCTh, |MPaKTUYECKOM |pa3aena
/11 3aHSATUHN 3aHSATHHI (gac) MMOATOTOBKH, | TUCITHII
(dac) JIUHBI
VY4eOHBIM MJIAaHOM HE IIPEyCMOTPEHO
|
Bcero
4.4. JlaboparopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHI M UX TPYJAOEMKOCTh PUBEICHBI B TAOIHIIC 6.
Tabnuma 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux No
Ne HaunmenoBanue mabopatopHbix paboT TpyHOCMKOCTS, | IPAKTHUECKOH | pasiena
n/m (gac) MOATOTOBKH, | JTUCLUII
(gac) JIMHBI
Cemectp 5
1 DJIEMEHTHI CTPYKTYPHOUM KpUCTauorpadun 4 4 1
2 PeHTreHocTpyKTYpHBIi aHATH3 4 4 2
MOJINKPUCTAIIJIOB
3 dopMHUpOBaHHUE ONTHYCCKUX TUICHOK. YacTh 3 3 3
1.
4 dopMHpoOBaHHUE ONTHYECCKUX TUICHOK. YacTh 3 3 3
2.
5 AKYCTOONITHYECKOE B3aMMOJICHCTBHE 3 3 4
Bcero 17 17

4.5. KypcoBoe nMpoeKTHpOoBaHKE/ BHITOJIHEHUE KypPCOBOH PabOTHI
Y4eOHBIM IIaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenpHasi paboTa 00y4aromnuXCst
Bupl caMOCTOSATENbHOM PabOTHI U €€ TPYAOEMKOCTh TIPUBEICHBI B Ta0IHIIE 7.

Tabnua 7 — Bunubsl caMmocToaTenbHON paboThI U €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHOM paboTh
qac qac
1 2 3
W3ydenune TeopeTHUECKOro MaTepuana 10 10

mucruruHel (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3aganus (PI'3)




Brimonnenue pedepara (P)

[loaroroBka K TeKyLieMy KOHTPOJIIO
ycneBaemoctu (TKVY)

Jomamnee 3aganue ([13)

Kontposasnsie padoTsl 3a0uankoB (KP3)

[ToaroroBka K IpOMEXYTOYHON

arrectaruu (I1A) 5 5

Bcero: 20 20

5. IlepeueHn yueOHO-METOAMYECKOTO 0OCCIICUCHUS
JUTSI CAMOCTOSITENTbHON PabOThl 00YUAIOIIUXCS TT0 TUCHUIUTHHE (MOTYJIIO)
Y4eOHO-MeToIMYeCKEe MaTepHualbl A CaMOCTOSITENIbHOM paboThl OO0y4aromuxcsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3MaHUH
[lepedyeHp neUaTHBIX U DIIEKTPOHHBIX YUeOHBIX M3aHHIA MPUBENICH B TAOIUIIE 8.
Tabmuna 8— IlepeueHb MEYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUH

Konmuectso
AK3EM 0B B
Hlucp/ bubnuorpaduueckas ccbuika 6I/I6J11:/IJ?Tpexe
URL aapec
(KpoMe 2JIEKTPOHHBIX
AK3EMILISIPOB)
https://www.studmed.ru/blistanov- | baucranos A.A. Kpucramist
aa-kristally-kvantovoy-i- KBAHTOBOW U HEJIMHEHHOUN ONTUKHU —
nelineynoy- M.: MUCHC, 2000 — 432 c.
optiki_eef68385cda.html
621.373 3-43 3sento O. [punuumsl nazepos, 13 43 (1), ®O (2),
geTBepToe, M., 2008, 720 c. I'C (2), CO (8)
[621.38.D50(T'YAIT)] Hedenos B.I'., Hoekosa O.H.,
CyxkazoB D.A.,duzueckie OCHOBEI
JJIEKTPOHHUKH :METOANIECKHE
yKa3aHHs K BBIIOIHEHUIO
nabopaTOPHBIX padoT.

7. TlepeueHb IEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIICKOMMYHHUKAIMOHHOU ceTn «HTepHeT»
[Tepeuenn IEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIMOHHO-
TEJIeKOMMYHUKAIIMOHHOU ceTh «UHTepHeT», HEOOXOAMMBIX i OCBOCHHS TUCITUILIAHBI
npuBeAeH B Tadbnuie 9.

Tabmuuma 9 — IlepedeHb SIIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIMOHHOMU ceTh «HTepHET»
URL anpec HaunmeHnoBanue
JHoctyn B ObC «Jlanp» ocymectBisercs no gorosopy Ne 27, Ne28
http://lib.aanet.ru/ or 27.01.2021

Hoctyn B OBC «ZNANIUM» ocymectBisiercs o 1oroopy Ne
071 ot 24.02.2021



http://lib.aanet.ru/

Jloctyn B OBC «FOPAUT» ocymectisiercst mo gorosopy Ne 070
ot 24.02.2021

8. Ilepeuenr MHPOPMATMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mTPOrpaMMHOTO OOECHEUEHUs, HCIIOIb3yEMOI0 TPH OCYIIECTBICHUU
00pa30BaTENBHOTO MPOIIEcca MO AUCIUIUINHE.
[lepeuenp nCONIB3yeMOro MPOrpaMMHOro odecrieueHus npeacrasieH B Taduure 10.

Tabnuma 10— [TepeueHs mporpaMMHOTO 00ECIICUCHIS
Ne /it HaumenoBanue

He npexycmotpeno

8.2. IlepeueHp MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM, HCITOJIb3yEMBIX pH
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTrO MPOIIecca 10 AUCITUTUTHHE

[TepeueHs UCTONB3YEeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTABICH B
Tabaure 11.

Tabnua 11— [lepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/mt HanmenoBanue

He npexgycmorpeno

9. MarepuanpHO-TeXHUYECKas Oa3a
CoctaB  MarepuaabHO-TEXHUYECKOW 0a3bl, HEOOXOJAMMOW [UIsl  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO MpoIiecca Mo JUCITUIUIMHE, TIPeACTaBieH B Tadmuiel 2.

Tabmuma 12 — CoctaB MaTepHaIbHO-TEXHUUECKON 0a3bl

Howmep aynutopuun
Ne i/ HanmeHoBaHue COCTaBHOM YacTH MaTEepUATbHO-TEXHUYECKOMN 0a3bl (pm
HEOOXOAMMOCTH )
MynbTuUMeauiTHAS JTEKIIUOHHAS ayAUTOPUS 51-06-03
2 CrnenunanmsupoBaHHas gaboparopusi « TOHKOIUIEHOYHBIX U 11-03 ,T"acremno 15
Ja3ePHBIX TEXHOJIOTHI)

10. OmneHouHbIe CpeACTBa JIs TPOBEACHUS IPOMEKYTOYHOM aTTECTAIIMH
10.1. CoctaB OIEHOYHBIX CPEACTBAJISL TPOBEACHHUS IPOMEXKYTOUHOM AaTTecTaluu
oOyuaronuxcs 1o AUCHUIUIMHE PUBEACH B Tadbnuie 13.
Tabnuma 13 — CoctaB OlIEHOUHBIX CPEJCTB AJIsl IPOBEACHUS MPOMEKYTOUHOMN aTTeCTaIlluu
By npomexyTOYHOM aTTecTalum IlepedeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BOIpOCOB K 3K3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OIEHKU YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHU)
KOMIIETEHIIMI 00ydJarouumMucsa NpUMeHseTcsl 5-0ajuibHas MIKajla OLEHKH c(HOpMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBejeHa B Tabnuue 14. B TeueHne cemecTpa MOXET UCIOJIb30BaThCS
100-0annpHass ~ mKaja  MOAYJIBHO-PEUTHMHIOBOW  CHCTEMBbl ~ YHUBEpPCHUTETa,  INpaBUIIa
UCIOJIb30BaHUsI KOTOPOH, YCTAaHOBJIEHbI COOTBETCTBYIOIIKUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepun onieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUI




Or1eHKa KOMITETEHITII

5-0ayuipHad nIKana

XapakreprcTrka c¢(hOpMHUPOBAHHBIX KOMITETCHITUIA

— oOyyJaronuiicss TIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
Mmarepuai;

— YBEPEHHO, JIOTHYHO, IIOCIIEIOBATEIFHO M TPAMOTHO €r0 U3JIaraer;

— ONUPASCh HA 3HAHWS OCHOBHOM U JIOIIOJIHUTEIBHOM JIUTEpaTypHl,

«OTIIMYHO o
GATTCHON TECHO MPUBSI3bIBAET YCBOCHHBIEC HAYYHBIC TTOJIOKEHUS C MIPAKTUUECKON
JeSITeTbHOCTBIO HAIIPaBJICHNUS,
— yMeJo 000CHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMbIE UM HJICH;
— JIeJIaeT BBIBOBI U 000OIIEHHMS;
— CBOOOJTHO BJIAJICET CUCTEMOM CIICUATM3UPOBAHHBIX TTOHSITHIA.
— 00yyJaronuics TBEPIO yCBOWI MPOTPAaMMHBINA MaTepuai, TPaMOTHO U
[0 CYyIIECTBY M3JIaraeT €ro, OINUpasCh Ha 3HAaHUS OCHOBHOM
JUTEPATYPHI;
CXODOLLOY — HE JIOMYCKAeT CYIIECTBEHHBIX HETOUYHOCTEHH;
P — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHUYECKOW EeATEIbHOCTHIO
«3aUTEHO»
HarpaBJICHUS,
— apTyYMEHTUPYET Hay4YHbIC MMOJIOKEHNUS,
— JIeJIaeT BBIBOJIBI M1 00OOIICHHUS;
— BJIQJICET CUCTEMOM CTIeIMAIIM3UPOBAHHBIX TTOHITHIA.
— oOyyarouuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIN Marepual,
M0 CYLIECTBY HM3JIaraeT €ro, ONupasch Ha 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPHI,
— JIOMyCKaeT HECYIIECTBEHHBIE OMMMOKA U HETOYHOCTH;
«yJIOBJIETBOPUTEITHHO .
GATTOHON — WCTIBITHIBACT 3aTPYJHEHUS B TPAKTUYECKOM MPUMEHEHWW 3HAHHHA
HaIpaBJICHNUS,
— c1abo apryMEHTHUPYET HayIHBIC MTOJIOKEHNS,
— 3aTpyAHseTCs B (GOPMYJIUPOBAHUHU BBIBOJIOB M 000OIICHMIA;
— YaCTUYHO BJIa/ICET CUCTEMOM CeIMaTN3UPOBAHHBIX MOHSITHH.
— oOyyarouuiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MpPOrpaMMHOIO
Marepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEITHHO .
paccMoTpeHHH Mpo0ieM B KOHKPETHOM HalpaBlICHUY;
«HE 3a4YTEHO»

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYECKOM IMPUMEHCHHH 3HAHHIA,
— HE MOXET apryMEHTHUPOBATh HAYYHBIC TOJIOKCHHUS;
— He (GOPMYJIHPYET BBIBOJIOB H 0000IICHHUI.

10.3. TunoBbie KOHTPOJBHBIC 33ITaHUS WIIM HHBIC MAaTEPUAJIbI.
Bormpocs! (3amaun) a1 sKk3amMeHa peIcTaBiIeHbl B Tadnuie 15.

Tabmuma 15 — Borpocs! (3amaun) 1s 9K3aMeHa

Ne ni/m [Tepeuens BonmpocoB (3a1a4) /Ui SK3aMeHa Kon
WHINKATOpa

1 OcHOBHBIE TapaMETPbI KPUCTATUIMYECKUX PEIIETOK IK-1.3.1
3anmaua: onpesenenue GopMyIibl CHHTOHUH KpHUCTasia
Kpucrannorpadguueckrue HHIACKCHI y3JI0B, HAIIPABJICHUHN U
IJIOCKOCTEN

2 TeH30pbl MEXaHUUYECKHUX HAIPSHKEHUH U AeGopManuy, paHr I1K-1.B.1
TEH30pa
3aaua Ha mpeoOpa3oBaHUE TEH30POB.
Knaccugukarms KpucTauioB 1o (U3MYECKUM CBOMCTBaM

3 [TonynpoBOAHUKY U JUIIEKTPUKHU I1K-4.V.1
[IpakTnueckas 3aja4a: TeHepalys JIa3epHOro U3JIy4eHNs,
OIIpEAEIEHUE YCIOBUM BOSHUKHOBEHHS.
AKTHBHBIE CPE/IbI JT1a3EPOB

4 AKyCTOONTHKA AJIs1 YIPABJIEHUS JIA3EPHBIM U3JTyUYEHUEM I1K-5.3.1




DNEKTPOONTUUYECKUE YCTPOUCTBA YIIPABIEHUS JIa3€pHBIM
U3JIy4€HUEM

Bompocsr (3amaun) s 3aueta / nudd. 3auera npencrasieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3amaun) ams 3auera / qudd. 3agera

Kon

Ne n/n Ilepeuens Bonpocos (3agau) mis 3auera / qudd. 3auera
P P (3ap21) 1 D HHIUKATOpa

Y4eOHBIM IJIAHOM HE IPELyCMOTPEHO

[lepeyenp TeMm [UII KypCOBOTO NPOCKTHPOBAHUS/BBITOIHEHHUS KypCOBOH pabOTHI
MpeACTaBJICHBI B Ta0mwuie 17.
Tabnuma 17 — Ilepeyers TeM Ui KypcOBOTI'O TPOEKTUPOBAHNUS/BBIIIOJIHEHUS! KYPCOBOM pabOThI

Ne /i [IpumepHbIil nepedeHb TeM AJisl KypcOBOr0 MPOEKTUPOBAHUS/BBITIOIHEHUS
j KypcoBO# paboThI

Y4eOHBIM IJIAHOM HE IIPEyCMOTPEHO

Bonpocel 111 mpoBeneHUs NPOMEXKYTOYHOM aTTECTalldd B BHAEC TECTUPOBAHMS
mpeJicTaBjIcHBI B Tabuie 18.

Tabmuia 18 — [IpuMepHBIN IepedeHb BOIPOCOB IS TECTOB

o Kon
Ne n/mt [IpuMepHBIil mepeyeHpb BOIIPOCOB ISl TECTOB
WHIUKAaTOpa
1 WNunekcsl Musniepa, bpase ITK-1.3.1
2 UTo Takoe CEerHeTONIEKTPUKHU ? I1K-1.3.1
3 Uto Takoe peppomarHeTuxu? ITK-1.3.1
4 UeM 0TamyaroTcsi OTHOOCHBIE OT ABYOCHBIX KPUCTAJIIOB? I1K-1.3.1
5 Kax HabiromaTh KOHOCKOTIMIO B KpUCTAIIAX ? [1IK-1.3.1
6 Kak ontpenuth nosisipu3aiuio ONTHYECKOTO U3JTYYEHHS. I1K-1.3.1
7 Kax nabironath MHAYIIMPOBAHHOE JBYJTydenpeaoMiieHrne? ITK-1.3.1
8 [ToHsATHE aHW30TPOMHOM CpPEIbI. IT1K-1.3.1
9 Kak co3gaTh HCKYCCTBEHHYIO aHU30TPOIHIO? I1K-1.3.1
10 UTo Takoe JTMHEHHBIN ¥ KBaJIPAaTUYHBINA AIEKTPOONTHIYCCKUN (D (DEKTHI I1K-5.3.1
11 Kakue cyiiecTByrOT METObI ONPEACTCHUS HIEKTPOONTHYECKHUX I1K-5.3.1
kod(GurmeHToB?

12 Uto Takoe akycroonTudeckuid 3 hext? I1K-5.3.1
13 Uewm otimuaercs audpaxius Pamana-Hata ot nudpakums bparra IT1K-5.3.1
14 Kak co3gaBath HUPKYJISAPHYIO NOJISIpU3ALNIO? I1K-5.3.1
15 Uto Takoe pom0 Ppenens? I1K-5.3.1
16 Kakwue Bubl nbe3onpeoOpazoBareneil CynecTByor? I1K-5.3.1
17 3aKOHBI COXpaHEHUsl PHEPTHH U UMITYJIbCA JIJIsl IIPOLIECCOB PACCEsSHUS. I1K-5.3.1
18 Kak noBopaunTBarh MOJSpU3aLNIO B ONTHYECKOM BOJIOKHE? I1K-5.3.1

[lepeyeHb TeM KOHTPOJBHBIX PA0OT IO JMCIUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
oOyueHwusi, mpeCcTaBieHbl B Tabnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/nn [lepeyeHb KOHTPOJIBHBIX paboT

He npenxycmorpeHo

10.4. Metoaudeckue MaTepualbl, OIIPCACIIAIONINC Iponcayphl OLICHUBAHUA
HHAUKATOPOB, XapaKTCPU3IYIOIIUX OSTallbl (I)OpMI/IpOBaHI/ISI KOMHeTeHHHﬁ, COACPIKATCA B
JIOKAJIbHBIX HOPMATUBHBIX aKTaX T YAH, PCrIIaMCHTUPYIOIUX TOPAAOK W IPOLCAYpPY




MIPOBEACHUS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTalli 00yYaroImuxcs
I'VAIL

11. Meroauueckue ykazaHus st 00ydaroluXcst 0 OCBOSHUIO TUCIIUTIITUHBI

11.1. Meroauueckue ykasaHus Juid OOy4yaroOUIMXCSd IO OCBOEHHUIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuaja — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SCHOE H3IIOKEHHE y4eOHOTro Mmarepuaia. HasHadeHne COBPEMEHHOH JIeKIWU B
paMKax IUCHHILIMHBI HE B TOM, YTOOBI TOJIYYHTh BCIO MH(POPMALHIO MO TEME, 2 B OCBOCHHUH
(GyHIaMEHTaJIbHBIX TpPOOJEeM JUCHUIUIMHBI, METOAOB HAy4YHOrO TIIO3HAHWSA, HOBEHIIHNX
JOCTHKEHUM HayuyHOM MbIciu. B ydyeOHOM mporecce JeKIusl BBINOIHSIET METOJ0J0THYECKYIO,
OpPraHU3al[MOHHYI0 U UHPOPMAMOHHYIO (GYHKIUH. JIeKMs pacKpbIBaeT MOHATUIHBINA anmapar
KOHKpETHOW 00jacTu 3HaHMs, €€ IpoOJieMbl, aeT ILEeNbHOE IPEACTaBICHUE O AMCLUILUIMHE,
MTOKa3bIBAET B3aUMOCBS3b C APYTUMHU JUCLUILTMHAMM.

[InaHnupyemble pe3yJbTaThl IPU OCBOCHUN 00YYaIOUIMMUCS JIEKIIMOHHOrO MaTepraa;

— TIOJy4Y€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEIENSIETCS LENEBON YCTAaHOBKOM K Ka) 0 KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPEINO/IaBaTENIEM;

— pa3BuTHE NpO(ECcCHOHATBHO-NENOBBIX  KAayecTB, JIIOOBM K  TpPEeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOMMOTr0 MHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITETFHON paboTHI;

— TOJy4YyeHUE 3HAHMUW O COBPEMEHHOM YpOBHE pa3BUTHS HAyKH U TEXHUKU U O
IIPOrHO3€ UX Pa3BUTHUS HA ONMpKaiIIne ToAbl;

— HayuduTbCsl METOJUYECKH 0O0pabaTeiBaTh MaTepuasl (BBIACIATH TJABHBIE MBICIU U
MIOJIOKEHHS, IPUXOAUTh K KOHKPETHBIM BBIBOAAM, IIOBTOPATH HX B Pa3IM4YHBIX
(hopMyITUpOBKax);

— IIOJIy4yeHHE TOYHOrO IOHUMAaHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHH.

JIeKIMOHHBIA MaTepuall MOXET CONPOBOXKAATHCS JAEMOHCTpalUMel ClaiioB U
UCIOJIb30BAHUEM DPAa3/aTOYHOIO Marepuana MpU MPOBEIACHUU KOPOTKUX JAUCKyCCHH 00
0COOEHHOCTSIX IPUMEHEHUS OTJICJIbHBIX TEMATHK 110 JUCLUIUIMHE.

CrpyKTypa NpenoCcTaBieHNs JEKIMOHHOIO MaTepraIa:

a Ipe3eHTalus JIEKIHOHHOT0 MaTeprasa B MyJIbTUMEIUIMHON ay TuTOPUY;
O  ykazanue HauOoJiee BaXKHBIX BOIIPOCOB B IAaHHOM KYPCE;
a KpaTKasi JUCKYCCHS 1O JIEKIIMOHHOMY MaTepHuay;

O I/IH(bOpMaI_[I/IH O JOIIOJHHUTCIIbHBIX MAaTCpHaiax, H606X0)II/IMLIX OJIs1 ITIOHUMaHUA
JICKIMOHHOT'O KYypcCa.

11.2. Meroauueckue yka3zaHus Ui OOYYalONIMXCS IO BBIMOJTHEHHUIO JIAOOPATOPHBIX
pabor
B xonme BeimonHeHHs J1ab0OpaTOpHBIX pPabOT oOydarolmuiics MAOKEH YriayOuTh W
3aKpeNUTh 3HAHMS, MPAKTUYECKHE HABBIKH, OBJIAJIETh COBPEMEHHON METOIUKON W
TEXHUKOW OKCIEPUMEHTa B COOTBETCTBUHM C KBANU(UKALUOHHOW XapaKTePUCTUKOU
oOyuatomierocsi. Beimonunenue 1a00paTOpHBIX pabOT COCTOMT M3 SKCIEPUMEHTAIBHO-
MPAKTUYECKOH, paCYeTHO-aHATTUTHYECKON YacTel M KOHTPOJIBHBIX MEPOIPUITUH.
Brimonnenue 1abopaTopHBIX pabOT 00ydYarOmIUMCS SIBISETCS HEOTHEMIIEMOM YacThIO
W3Y4YCHHs] JUCIUIUIMHBI, OIpeneinsieMod y4eOHbIM IIJJaHOM, U OTHOCHTCS K CpeICTBam,
00eCTIeunBaOIIUM PEIICHUE CISAYIONINX OCHOBHBIX 33/1a4 00y4aroIerocs:



— TIpHOOpETeHHWE HABBIKOB HCCIECIOBAaHHMS MPOLECCOB, SBICHUH U  OOBEKTOB,
HN3Yy4aCMbIX B paMKax IIaHHOfI JUCHUIIIIMHBI,

— 3aKpCIJICHUC, PAa3BUTUC KU JACTaiM3alusdl TCOPECTUYCCKUX 3HaHI/II‘/JI, IMOJYYCHHBIX Ha
JICKLIUAX;

— IOJIyueHHe HOBOM MH(OpMAINH M0 N3y4aeMON IUCIUILTHHE;

— T[pHOOpETeHHWE  HAaBBIKOB  CAMOCTOSTENIbHOW  paboTel ¢ 1mabopaTOpHBIM
o0opyTIoBaHUEM U MPUOOpaMHU.

3aganue u Tpe0OBAHUS K NPOBEICHHIO JIA00OPATOPHBIX padoT
H3yuenue uncmpyKkyuu no skcniyamayuu 1abopamopHo20 cmenod
H3zyuenue mexnuku 6ezonacnocmu npu pabome c 1a3epHbIM U3LYYeHUEM.

Ctpykrypa u ¢popma oTyeTa 0 J1a060paTOpHOii padoTe
Omeemvl Ha 6onpocwl, npusedénnvie 8 maodauye 19

TpebGoBanus k oopMiIeHHIO 0TYETA 0 J1a0opaTOPHOIi padore
Tumynonoi 1ucm

Kpamkoe onucanue yenu nabopamopmoti

pabomul. Pesynemamul Pacuemui.

Bv1600wbi1.

11.3. Meroanueckue YyKa3aHUS IS OOYYArOIIHUXCS TI0 TPOXOXKIACHHUIO TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCHEBAEMOCTH MPEAyCMAaTPUBAET KOHTPOJb KadecTBA 3HAHMM
oOyyarouuxcs, OCyUIECTBISIEMOTO B TEUEHUE CEMECTpa C IIeJIbI0 OICHUBAHMS XO0Jla OCBOCHUS
JTUCHUIUIAHBIL.

[IpoBoautcs B hopme Tecra.

11.4. Meroaudeckue yKazaHUs JUIsl 00OyUYarOIMIMXCS MO MPOXOXKICHUIO MPOMEXYTOTHOM
aTTecTaluu.

[Ipomexytounast ~ arrecTauus  OOydYalOIIUXCS — MpeAyCMaTpUBaeT  OICHUBaHHE
MIPOMEXYTOUYHBIX M OKOHYATEIBHBIX PEe3yJbTaTOB O00yuYeHHs Mo aucuuruinHe. OHa BKJIIOYAET B
ceost:

— D9K3aMeH — (opma OILIEHKH 3HaHUM, IOJYyYEHHBIX OOy4aromuMcs B Ipolecce
M3Yy4YeHHs BCEHl AUCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOM paboThl, CIOCOOHOCTH
MPUMEHATh MX Ui pPEUIeHHUs] MpPaKTUYECKUX 3agady. DK3aMeH, KaK IpaBHIIO, MPOBOJUTCS B
MEepHOJ] SK3aMEHAIIMOHHOM CECCHMM U 3aBepINaeTCsl AaTTEeCTAI[MOHHOM OLEHKON «OTIUYHOY,
«XOPOIILIOY», «YIOBIECTBOPUTEIBHO», «HEYOBIECTBOPUTEIHHOY.

Cucrema OLIGHOK TpH TMPOBEIECHUU TMPOMEKYTOYHOW aTTECTAllUd OCYIIECTBISAETCS B
cooTBeTcTBUU ¢ TpeboBaHusiMu [lonokenuit «O TeKylieM KOHTPOJE YCIIEBAEMOCTH U
MPOMEXYTOYHON arTecTanuu cTyaeHToB ['YAIL oOydaromuxcsi mo mporpaMmbl BBICIIETO
oOpazoBanus» U «O MOAYJIBHO-PEHTHUHIOBOIM CHUCTEME OLEHKHU KadecTBa y4eOHOU paboTh
cTynieHToB B 'Y AID».



JIuct BHECEHHUSI U3MEHEHUH B pabouyro MporpaMmy AUCHUIUIAHBI

Jlata BHEceHUs
U3MEHEHUHN U
JIOTIOJIHCHUM.

ITonmnucek BHeEcHIEro
H3MEHEHUS

CopepsxaHyue U3MEHEHHUM U TOTIOTHEHU I

Hata u Ne

MPOTOKOJIA
3aceaHus
Kageapbl

IToanuce
3aB.
kadenpoit




