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AHHOTaUs

Hucuumnuna «KpucTamioonTuka U 3JEKTPOHHBIE ONTHYECKHE yCTPOWCTBa» BXOIUT B
00pa30oBaTeNbHYIO MPOTPaMMy BBHICIIErO OOpa3oBaHHS — TWporpamMmy OakamsaBpuara IO
HarpaBjeHu0 MoAroToBku/ crnenuaibHocTd 12.03.05 «JlazepHas TeXHHWKAa U JIa3epHbBIC
TEXHOJIOTUM» HalpaBieHHOCTU «JlazepHas TeXHHMKa W Ja3epHble TexHonoruw». lucruruivHa
peanmmu3yetcs kadenpoit «Ne23».

JlucuuiuinHa HarelieHa Ha (JOPMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIIUX KOMIIETECHIIHIA:

[IK-1 «CnocoGeH K pa3paboTKe TEXHOJOTHYECKHX IMPOLECCOB U3TOTOBJICHHUS THIIOBBIX
Y3JI0B U AeTajel 1a3epHOU TEXHUKH, JJa3€PHBIX ONTHUKO-3JEKTPOHHBIX IPUOOPOB U CUCTEM

CopepxaHue IUCUUIUIMHBI OXBaTbIBA€T KPYr BOIMPOCOB, CBS3aHHBIX C MPUHIIMUIIAMU

paboTbl M TPUMEHEHHEM KPHUCTAUIOONTHYECKUX MPUOOPOB B HAYYHBIX HCCIICIOBAHUIX U
COBPEMEHHOM »JJIEMEHTHOW 0a3bl, K aHajdu3y IOCTaBICHHON 3aJaud HCCIEJOBAHUN IpH
U3YYCHUHU (PU3NYECKUX TPOIECCOB M SBJICHHIA, MPOUCXOMAIIMX B ONTHYECKOM JHAIa30HE
9JIEKTPOMArHUTHBIX BOJH B KPUCTAUIMYECKUX AHU3OTPOMHBIX CpElax, MOHTaXe, HalaJKe
HACTpOIiKe, IOCTUPOBKE, UCTBITAHUIX, CAaue B SKCILTyaTallMi0 OIMBITHBIX 00pa3loB, CEPBUCHOM
00CITy’)KMBaHUU U PEMOHTE TEXHUKH.

[IpenonaBanue AUCHMUIUIMHBI TPEAYCMATPUBACT CIeAyIOMKe (POPMBI OpraHU3alun
y4eOHOTO Mpolecca: JEKIHUH, JIA00paTOpHbIE padOTHI, MPAKTUIECKUE 3aHITHS, CAMOCTOSTEIIbHAS
pabora cryaeHTa.

[IporpaMMo#l IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAsI aTTeCTaIis B opMe 3aueTa.

OO6miast TpyJOEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTaBISET 3 3a4eTHHIX eAuHHIbL, 108
4acoB.

SI3pIK 00yUYeHUs O JUCIHUILTUHE KPYCCKUID.



[lepeuenp mIaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS 110 AUCLHUIIIINHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

Henr mpenomaBanust gucuuiuiiHbl  «Kpucramioontuka U 3JIEKTPOONTUYECKUE
ycTpoiicTBa» - (OPMUPOBAHHE TEOPETUYECKONM U TEXHUYECKOW TOJTrOTOBKH CTY/IEHTOB
HamnpasieHus 12.03.05 «JlazepHas TeXxHUKA U JIa3epHBIEC TEXHOJIOTHW 0 MPUHITUIIAM paOOThI U
NPUMEHEHUN KPUCTANIOONTUYECKUX MPUOOPOB B HAYYHBIX HCCIEAOBAHUAX U COBPEMEHHOM
TEXHHKE.

1.2. JlucumnnmHa BXOAMT B  COCTaB  4YacTH, (OpMUPYeMOH  y4acTHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOorpamMMbl BhICIIEr0 00pazoBaHus (najnee —
OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUILIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3yueHus AMCUMILIUHBI OOYUYaIOLIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMITETCHIIMSIMU WA UX 4acTsAMU. KoMIleTeHIIMM U UHIAMKATOPBI UX JOCTHXKEHHS MPUBEJICHBI B
Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIIETEHIIMK U MHIUKATOPOB MX JIOCTHIKCHUS

Kox u
Kareropus (rpynna) Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHIKECHUS
HaNMEHOBAaHUE
KOMIIETEHIINHU KOMIIETEHIIUH
KOMIIETEHI[UHA

[1K-1.3.1 3HaTh NPUHLMIIBI IOCTPOEHUS U COCTaB
Ja3epHBIX NMPUOOPOB, CUCTEM; MaTEPHUAJIbI U
TEXHOJIOTHH, UCIOJIb3YEMbIE JJI1 U3TOTOBJICHUS
Ja3epHOM TEXHUKHU; METO/Ibl pabOThI C HAY4HO-

[1K-1 CrocobeH k N . N
TEXHHUYECKOH TUTepaTypoil u nHdopmanmuen

a3zpaboTke
pasp [IK-1.Y.1 ymeTp aHanmm3upoBaTh TEXHUYECKHUE
TEXHOJIOTUYECKUX
TpeOOBaHUS, MPEIbIBIIEMBIC K
IIPOLIECCOB
pa3pabaTbIBa€MbIM OITHYECKUM y3J1aM U
U3TOTOBJICHUS
[TpodeccuonanbHble 9JIEMEHTaM JIa3€PHBIX TPUOOPOB U CUCTEM;
TUTIOBBIX y3JIOB U
KOMIIETEeHIIUH IIPOEKTUPOBATh OCHACTKY JJISl U3TOTOBJICHUS

JleTajeu J1a3epHou
TEXHUKH, JIA3EPHBIX
OIITHKO-
AIIEKTPOHHBIX
npuOOPOB U CUCTEM

JleTaliel Ta3€pHOM TEXHUKH; ONPEACIISTh,
(dhopMynupoBaTh 1 000CHOBHIBAThH MapaMETPHI,
PEXKUMBI M YCIIOBUS peasu3aIiuu
paspabaTbiBaeMbIX JIeTanen

[1K-1.B.1 BnaseTs HaBBIKOM pa3pabOTKH
TEXHOJIOTMYECKHUX MPOIECCOB U3TOTOBJICHUS
THUTIOBBIX ONTUYECKHUX JCTaNeH U3 CTeKIIa 1
KPUCTAJIJIOB

2. Mecro nucuumanssl B ctpykType OI1
JucnurninuHa MokeT 0a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYaIOIIUMHUCS

U U3YYSHHUH CIENYIONINX JUCIUILTUH: - MaTemaTnka-1 (AHamuTH4ecKkass TeOMeTpHs U

TUHEeHas anredpa);

- Maremaruka-1 (Marematnueckuii aHanus);

- Ou3uKa;

- PagnorexHudeckure 1eny u CUTHAIIBI;

- DJIEKTPOHHUKA.

3HaHUST W HaABBIKM, MOJYYEHHBIE MPU HU3YYEHUH MaTepualia JaHHOW IHUCLUMIUIMHBI B
COOTBETCTBUHU C yuyeOHBIM TuranoM HampasiieHus 20050062®, nMerT Kak camMOCTOSTEIhLHOE
3HAYEHHE, TaK U UCTIOIB3YIOTCS MPU N3YYECHUH APYTUX JUCITUTIINH:

- OCHOBBI KBaHTOBOM 3JIEKTPOHUKH;




- OnTuka;
- Henunelinas ontuka;
- JIazepHble nu3MepeHus.

3. OO0BEM ¥ TPYTOEMKOCTh JUCITUTLIAHBI
JlanHbie 00 00IIeM 00beMe MUCHUIUIMHBI, TPYIOEMKOCTH OT/ACIBbHBIX BHIOB y4eOHOM
paboThI 1O TUCIUILIMHE (M paclpeIeieHue 3TOH TPYA0SMKOCTH 110 CEMECTpaM) MPEICTaBICHBI B
tadnuue 2.

Ta6ymmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
No5
1 2 3
Oobwan mpyooemKocmp oucCyunIUHLL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro 4ac. 51 51
B TOM YHCIIE:
nexru (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac)
CamocmoamenvHnas paboma, Bcero (4ac) S7 S7
Buo npomesicymounoit ammecmayuu: 3ayer,
madd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

*k
HpI/IMe‘IaHI/IeZ KaHAWJATCKHUU 3K3aMCH

4. CopneprxaHue JUCLUIUIMHBI
4.1. PacnpeneneHue TpyJI0EMKOCTH JUCIUILIMHBI IO pa3jesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMbl TUCHMITIIMHBI U UX TPYJIOEMKOCTb NPUBE/IEHBI B Ta0nuLe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYAOEMKOCTh

Pa3aensl IUCHUININHEL Jlexmmu | I13 (C3) JIP CPC
(uac) (gac) (gac) (uac)
Cemectp 5
Paznen 1. PactipocTpaneHue 31eKTpOMarHUTHBIX BOJH B 4 4 4 9
AHM30TPOIHBIX CPeIax

Paznen 2. XapakTepruCTHKN aHU30TPOITHBIX CPEJl 4 4 4 16
Pazgen 3. DnexTpoonTHdeckas MOIYJISAIHS CBETa 4 4 4 16
Paznen 4. DnekTpoonTUUecKUe yCTpOUCTBA 5 5 5 16
Uroro B cemectpe: 17 17 17 57
HUroro: 17 17 17 57

IIpakTnueckass MOATOTOBKA 3aKJIIOYAETCSl B  HENOCPEACTBEHHOM  BBIIIOJHEHUU
oOy4JarlolMMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oyayulei
npodecCHOHATBHOMN J1eSTETbHOCTBIO.




4.2. CopaepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHATHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B TA0HIIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TEM JCKIIMOHHOTO UK

Howmep
pazzaena

Hazsanue u COACPIKAHUEC TEM JICKIIMOHHBIX 3aHATHI

1

Tema 1.1. BBemenune [IpenMer kprucTauIoonTHKa U €ro 3agadn. CHMMETpHs KPUCTAILIOB.
TpaHcasIIOHHAS U TOYEYHASI CHMMETPHSL.

Tema 1.2. DaeKTpOMarHWTHBIC BOJHBI B aHU3O0TPOITHBIX cpemax. TeH30p AMAIECKTPHICCKOM
MPOHHULIAEMOCTH aHU30TPOITHON CPEJIBI.

Tema 1.3. PacnpocTpaHeHune MIIOCKUX BOJIHBI B aHU30TPOIIHOM cpere.

Tema 1.4. PacipocTpaHeHre IIIOCKUX BOJIHBI B aHU30TPOIIHOM cpere.

I'naBHbIE HanpaBiieHus B Kpuctaiuie. [Inockue BoJIHBI B aHU30TPOINHOU cpene. JlyueBoi u
BOJIHOBO# BEKTOPHI. [I0BEpXHOCTh HOpMaJeH U Ty4eBas (BOJHOBAsI) TOBEPXHOCTD.
Kiraccudukariys aHI30TPOITHBIX Cper.

Tema 2.1. Dmmuricona mokasaresneil IpeTOMICHHUS.

Tema 2.2. Knaccnudmkanuys aHU30TPOITHBIX CpPe.

Tema 2.3. PacnpocTpaHeHue cBeTa B OAHOOCHBIX KpucTaiax. Tema 2.4. JIBoliHoe
JTy4yenperaoMiIeHHe Ha TPaHuIle pa3/ena.

Tema 3.1. Bpalienue miocKOCTH MOJSIPU3ALUH.
Tema 3.2. DnexTpoonTuaeckuii 3P PexT.
Tema 3.3. IlpononbHas U nonepevyHas JMEKTPOONTHYECKAS MOTYJIISIIHSL.

Tema 4.1. Unrepdepomerp Maxa-1lannepa Ha HLOOATE JTUTHSL.

Tema 4.2 DneKTpPOONTUYECKHA MOIYIATOP JOOPOTHOCTH M CHHXPOHHU3ATOP MOJ pPE30HATOpa
masepa.

Tema 4.3. Dnekrpoontuueckue 3pPeKThl B HEMATUUCCKHX JKUJIKUX KpUCTAIIaX. Y CTpOHCTBA
Ha KUJIKUX KpUCTaIax.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

Ne TeMbl IPaKTUYECKUX 3aHATUN ®opMbI Tpynoem Ne
o/ MPAKTUYECKUX | KOCTb, | paznena
3aHITUH (dac) JUACITUTLI
UHBI
Cemectp 5
1 | Tema 1.1. CummeTpust KpUCTAIIIOB. 1 1
2 | Tema 1.2. TeHzop AMAIAEKTPUUECKOM 1 1
MIPOHUIIAEMOCTH aHU30TPOITHOU CPEJIbI.
3 | Tema 1.3. PacripocTpaHeHHE TUIOCKUX BOJIHBI B 1 1
AHU30TPOITHOU CpeE.
4 | Tema 1.4. JIyueBoii U BOJHOBOI BEKTOPBHI. 1 1
[ToBepxHOCTH HOpMAaJIe U TydeBasi (BOJIHOBas)
MIOBEPXHOCTb.
5 | Tema 2.1. Dnnunicona moka3aTtesieil MpeToOMICHHS. 1 2
6 | Tema 2.2. Kimaccudukanus aHU30TPOIHBIX CPEJI. 1 2
7 | Tema 2.3. PactipocTpaHeHue CBETa B OJTHOOCHBIX 1 2
KpHCTaIax.




8 | Tema 2.4. JIBoiiHOE Ty4yenpeoMIeHUE Ha TPaHHUILIe

paszzuena

9 | Tema 3.1 Bpamenue niocKOCTH NOJSPU3ALIUH.

10 | Tema 3.2 DnekTpoonTudeckuii 3HPexT.

11 | Tema 3.3. IIpogosibHAs ¥ TIOTIEpEYHAs
AIIEKTPOOIITUYECKAS MOIYIISIIHS.

12 | Tema 4.1. UnTepdepomerp Maxa-Ilanaepa Ha
HUOOATe JINTHUA.

13 | Tema 4.2. DIEKTPOONITUISCKUN MOTYIATOP

Jazepa.

TOOPOTHOCTH U CUHXPOHU3ATOP MOJ pe30HaTopa

14 | Tema 4.3. DnexrpoonTudeckue 3QGeKTsl B

Ha )XKUAKUX KPpUCTAJIAX.

HEMAaTUYECKMX KUIKUX KpUCTAILIaX. Y CTPOKCTBA

Bcero: 17

4.4, JlabopaTopHBbIC 3aHATHS

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

Tabmuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh

Ne HaumenoBanue 1a00paTOpHBIX 3aHATHN
n/o

TpynoemkocTb
(dac)

Ne paznena
JUCIUTITUHBI

Cemectp 5

HOJ'ISIpI/ISaI_II/IOHHLIC XapaKTCPHUCTUKU CBCTA

WuTtepdepeHius HEKOTepeHTHOTO CBETa

WuTtepdepeHius KOrepeHTHOro CBeTa

A IWIN|

Jlucniepcusi B ONTUYECKOM BOJIOKHE

[S2BIE = I~ N

AlWIN|

Bcero 17

4.5. KypcoBoe npoeKkTHpoBaHue/ BBHIIOIHEHUE KYPCOBOM PabOThI

VY4eOHBIM MJIaHOM HE IPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIixcs

Buasl camoctosTensHON pa6OTBI " €€ TPYAOCMKOCTD ITPUBCACHLI B Ta6J'II/II_Ie 7.

Tabauna 7 — Bunbl caMmocTosTeIbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 5,
Bua camocrositensHOM paboThI
qac qac
1 2 3

W3ydeHne TeopeTHuecKoro MmaTepuania

40 40
qucturiaabl (TO)
KypcoBoe npoextuposanue (KII, KP) - -
PacuetHo-rpadguueckue 3ananus (PI'3) - -
Brinonnenue pegeparta (P) 8 8
[ToaroroBka K TEKyIeMy KOHTPOJIIO 1 1
ycneBaemoctu (TKVY)
Jomamuee 3amganne (/13) 7 7
Kontposbuble pabotsl 3a04HuKoB (KP3) - -
IToaroToBKa K MpOMEKYTOYHOU 1 1




arrectanuu (I1A)

Bceero: 57 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUTISL CAMOCTOSTEIILHON PabOThI 00YUYAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MAaTePHAIbl JIIi CAMOCTOSITEIIBHONH pPabOThl OOYYArOIIUXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U NIEKTPOHHBIX YUEOHBIX U3AAHUMN
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/1aHUI NMpHUBEIeH B TaOIuUIIe 8.

Ta6ymia 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YYCOHBIX U3JaHUN

ludp bubmuorpaduueckas cceiika / URL anpec KonuuecTtBo
DK3EMILIAPOB B
o6ubnmmoTexe

Canex, M.Teiix Onrtuka u ¢poronuka. [Ipunimnet u npumenenus. | PO (2), ['C (14),
I[Tep. c. Anrn.: Yuebnoe nocodbue. B 2 1. T. 2 / b. Canex, M. Teiix rcus (1).

— JMonronpynusrii: M3narensckuii Jlom «MHTEmIIeKTY, 2012, — 784
c.: uB. Bk ISBN 978-5-91559-135-5

Spus A., H0x II. Ontudeckue BOJNHBI B Kpuctamiax — M.: Mup,| @O (2), I'C (14),
1987 - 616 c. I'cus (1).

7. IlepeyeHb AIMEKTPOHHBIX 00pa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAMOHHONH ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS JUCIMILTAHBI
npuBesieH B Tabauie 9.

Tabmuuna 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»

Ne URL anpec HanmenoBanue

n/m

1 http://guap.ru/guap/standart/pravilal.rtf [IpaBuna odpopMIeHHsT JOKYMEHTOB IO TEKCTOBBIX
I'OCT 7.32-2001

2 |http://regstands.guap.ru/db/docs/7.32- [TOCT 7.32-2001. Otyer 0 Hay4HO-
2001.pdf uccrenoBaTensckoil pabore. CTpyKTypa U paBuiia
o opmMIIeHUS

3 |http://guap.ru/guap/standart/prim.doc  [[Ipumepbr 6ubIHOrpadHueckoro onucanus (mo
'OCT 7.1-2003)

4 [ftp://ftp.radio.ru/pub/ugo / YcnoBHbIe rpaduyeckre 0003HAUYEHHUS 3JIEMEHTOB
DIIEKTPUIECKUX CXEM

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOTpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO IIPH OCYIIECTBICHUN
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp ucnonbp3yeMoro NporpaMMHOro odecreueHus npejacrasieH B Tadbauie 10.


http://guap.ru/guap/standart/pravila1.rtf
http://guap.ru/guap/standart/pravila1.rtf
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://guap.ru/guap/standart/prim.doc
http://guap.ru/guap/standart/prim.doc
ftp://ftp.radio.ru/pub/ugo
ftp://ftp.radio.ru/pub/ugo

Ta6mmma 10— [Tepeyersr mporpaMmmMHOTO o0ecrieueHus

Ne i/t Haumenosanmue

He npenycmorpeno

8.2. [lepeuenp  WMH(MOPMAIMOHHO-CIPABOYHBIX  CHUCTEM,  HUCIOJB3YEMBIX  IpHU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHHUYECKas 0a3a
CoctaB  MaTepHAIIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW I  OCYILECTBIICHUS
00pa3oBaTEeNLHOTO MpoIiecca o JUCHUILINHE, TpecTaBieH B Tabnume 12.

Tabmuna 12 — CoctaB MaTepuaIbHO-TEXHHYECKON 0a3bl

o Howmep aynuropnu
Ne HauMmeHnoBaHue cocTaBHOI 4acTH P (HYIII/I P
/1 MaTepHaTbHO-TEXHUYECKON Oa3bl P
HE00XO0JMMOCTH)
1 MynbsTuMeaniiHas JEKIUOHHAS Ay IUTOPUS 51-06-03
2 | Crenuanu3upoBaHHas J1adopaTopus 51-06-05

10. OueHouHbIe cpecTBa I IPOBEICHUS TPOMEKYTOUHOM aTTECTAIMH
10.1. CocTaB OICHOYHBIX CpPEACTB MJIsi TPOBEICHHUS IMPOMEXKYTOUHOH aTTeCTaIlUH
oOyJaromuxcs Mo AUCUUIUINHE TPUBEACH B Tabnuie 13.

Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEICHHSI TPOMEKYTOUYHOM aTTeCTAINH

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OICHOYHBIX CPCACTB

3auer Cnucok BOIpocoB;
TecTsr;
3anayu.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMM 00YyJaronuMucsa NMpUMEHSETCsl 5-0auibHasi 1IKajga OIEeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIMH, KoTopasi mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKaja ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIHH

Or11eHKa KOMITETEHIUI

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0aiubHas mKana paKTep (bopep

— oOyuaromuiicss TIyOOKO U BCECTOPOHHE YCBOHJI MPOTPaMMHBIH
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIC0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpPHI,
TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJIOKESHHSI C MMPAKTUIECKON
JIESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUSA OCHOBHOMU
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«YJIOBJICTBOPUTEIIHHOY
«3aYTCHO»

— 00y4Jaromuiicss yCBOMII TOJIBKO OCHOBHOHM MPOrpaMMHBIM MaTepHal,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOTIYCKAaeT HeCYIIECTBEHHBIE OIIMOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHUU
HaIPaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJAJIeeT CUCTEMOH CIELIMAIN3UPOBAHHBIX OHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW YacTH MPOTrPaMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— HCHBITHIBACT TPYAHOCTH B MPAKTHYECKOM ITPUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpPMYIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TunoBbie KOHTPOJILHBIC 3a/IaHUS WIH WHBIC MAaTECPHAIBI.
Bormpocs! (3amaun) ajis sKk3aMeHa mpeacTaBIeHbI B Ta0nwuie 15.

Ta6muma 15 — Borpocs! (3agaun) 11 2K3aMeHa

Ne n/n Ilepeuenb BompocoB (3a7au) i FK3aMeHa Koz
WHIMKaTopa
Y4eOHbIM JIAHOM HE MPEAYCMOTPEHO
Bomnpocs (3agaun) ans 3aueta / qud¢. 3adera npencrasieHsl B Tadauie 16.
Tabmuma 16 — Boripocs! (3agaun) mis 3aueta / nudd. 3auera
Ne Kon
W [Tepeuens Bonpocos (3amau) 1 3a4dera / nud¢. 3auera HHIKATOPA
1 | Cummerpusi KpUCTAJLIOB.
2 | TeHnzop AMAIEKTPUUECKOM MPOHUIIAEMOCTH aHU30TPOIHOM CpeJibl. IK-1.3.1
3 | PactipocTpaneHue MIIOCKMX BOJIHBI B aHM30TPOIHOM cpejie
4 | JIy4eBoil ¥ BOJTHOBOH BEKTOPbI [IK-1.V.1
5 | [loBepxHOCTH HOpMaJIe U TydeBasi (BOJIHOBAsI) IOBEPXHOCTh
6 | Dmmuncona nokasarenel IperoMICHUs
7 | Knaccugukanyst aHU30TPOIHBIX CpeJ
8 | PacmipocTpaHeHue cBeTa B OJTHOOCHBIX KPUCTAJIAX
9 | JIBoitHOe myyenpenoMIIeHHE Ha TPaHuUIle pa3zena
10 | Bpamenue miIocKOCTH TOJIIPU3AIIT IK-1.B.1
11 | DnexTpoonTuueckuit 3G hexTt
12 | IIponospHas U monepeyHas 3JIeKTPOONTHIECKAsE MOAYIISLUS
13 | UnTepdepomerp Maxa-Ilannepa Ha HHOOATE IUTHS
14 | DnexTpoonTHYECKUH MOAYIISATOP TOOPOTHOCTH Jla3epa




15

CHHXpOHHM3aTOp MOJI pE30HaTOpa Jiazepa

16

DnexTpoonTuyeckre 3QpGeKkThl B HEMaTUYECKUX KUIKUX KpUCTalax

17

YcrpolicTBa Ha JKUJIKUX KpUCTAILIAX

[lepeuenr TeM nnsi KypCOBOTO IPOCKTHUPOBAHUS/BBITIONHEHUS KypCOBOW pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.

Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMUS/BBITIOIHEHHUS] KYPCOBOM pabOTHI

Ne i/t

KYpCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM sl KypCOBOT'O MTPOESKTUPOBAHMSI/BBITIOTHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsl 1t mpoBeneHHsT TPOMEXKYTOYHOM aTTeCTallud B BUJE TECTHUPOBAHMS
MpeACTaBICHBI B TabmwuIe 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOMPOCOB JJIsl TECTOB

Ne
/o

[IpuMepHBIii epedeHb BOIIPOCOB IS TECTOB

Kon
WHJUKAaTOpa

1

IInockue cetku n IMPOCTPAHCTBCHHBIC CCTKH OIMHMCBLIBAIOT ... PCHICTOK BpaBe.
A)10u 14

b)5wu 14
B)14us
IN7ul4

B kakux cpeiax MposBISCTCS TMHEWHBIH JIEKTPOONTHYCCKHI D PeKT?
A) BO Bcex MaTepualIbHbBIX Cpeiax

B) B onTHYecK U30TPOITHBIX MaTepUaiax

B) Bo Bcex KpHCTAIUTMYECKUX Cpeiax

') B KpUCTAIUIMYECKHX cpeiaX 0e3 LIeHTpa CUMMETPHH

J1) IpaBUIIBHOTO OTBETA HE MTPUBEACHO

Pacrnionoxure OCHOBHbIE CBOMCTBA KPUCTAJIIIOB IO CTENIEHH UX BIUSHHS Ha
OTNITUYECKHE XapPAKTEPUCTUKU:

A) Oudpakuus

b) nucnepcus

B) anuzorponus

YcTaHOBUTE COOTBETCTBUE MEXIY THUIIAMHU KPUCTAJUIOB U UX ONTUYECKUMHU
CBOMCTBaMU:

A) UzotponHbie 1) ObnagaroT OAMHAKOBBIMU ONITUYECKUMU
KPHUCTaJLJIbI CBOWCTBaMM BO BCEX HAIIPABICHUSIX

b) AnuzotponHsie 2) CriocoOCTBYIOT pa3/IeJIeHUIO CBETA Ha
KPHUCTaJLJIbI KOMITIOHEHTBHI C Pa3IMYHON NOJsipu3aluei
B) ITonspuzoBanHble 3) Ontuyeckue CBOMCTBA 3aBUCST OT
KPHUCTAJLIBI HAIpaBJICHUS CBETA B KPUCTAILIIE

3anumuTe BeIOpaHHbIE IU(PHI 1O COOTBETCTBYIOIIMMH OyKBaMU:
A b B

Hanummure nonsaTue aHu30TpOITHON Cpebl.

IIK-1.3.1

B kpucrannmmyeckux CTpyKTypax BO3MOXKHHI ...

A) MHBEpCHOHHBIE OCH cuMMeTpuu 1, 2, 3,4, 5 u 6-ro mopsAKOB

b) npocTele n MHBEpCHOHHBIE OCH CUMMETPHUH 1, 2, 3, 4 1 6-r0 IOpAAKOB
B) npocTsie 1 nHBepcHoHHBIE Ocu cuMMmeTpud 1, 2, 3, 5 u 7-ro nopsiAKoB

I[K-1.V.1




I') npocThie 1 HTHBEPCHOHHBIE OCH CUMMETPHH JIOOBIX HOPSIIKOB

UTo Ha3BIBAIOT MOJYBOJHOBBIM HaNpsKEHUEM?

A) BelMYHHY 3JICKTPUUECKOTO YIPABIISIONIETO HAPSIKSHUS, IPU KOTOPOit
riyOrHa MOYJIALIMYA HHTEHCUBHOCTHU B 3JIEKTPOONTHYECKOM MOJYJIATOPE
cocraBisieT 50%

b) BenuuuHy 37€KTPUUYECKOTO YIPABIISIOMIETO HAMPSHKEHUS, TPU KOTOPOM
M3MeHeHue (ha3bl CBETOBOM BOJIHBI, JOCTUTAEMOE B ()a30BOM
ANEKTPOONTUYECKOM MOAYJISTOPE, COCTABISET T

B) BenuunHy 31€KTPUUECKOT0 YIIPABIISIOIIEr0 HAIPSLKEHUS, IPU KOTOPOM
n3MeHeHue (a3bl CBETOBOM BOJIHBI, JOcTUTaeMoe B (ha30BOM
ANEKTPOONITUIECKOM MOAYJISITOPE, COCTABIISET T/2

I') BenuunHy 371€KTPUUECKOTO YIPABIISIONIETO HAIPSKEHUS, IPU KOTOPO
U3MeHeHue (ha3bl CBETOBOM BOJIHBI, JOCTUTaeMOeE B (ha30BOM
ANEKTPOONTUYECKOM MOAYJISITOPE, COCTABISET 27

J1) mpaBUJILHOTO OTBETA HE PUBEJEHO

KakoBbl OCHOBHBIE (DAKTOPBI, BIMAIOLIME Ha IPEJIOMJIEHHE CBeTa B
Kpuctamiax? YHops1ouuTe ux no yObIBAHUIO BIMSHUA:

A) nnuHa BOJIHBI CBETA

b) npumecu B kpucramie

B) kpucraminueckas cTpykrypa

I') remneparypa

YcraHoBute COOTBCTCTBHUC MCKIY QJICKTPOHHBIMHA OIITHYCCKHUMH
YCTPOﬁCTBaMH H UX IIPUMCHCHHECM!

A) Jlazep 1) [IpeoOpazyeT CBETOBYIO SHEPTHIO B
DIIEKTPHUYECKYIO

b) Cretoamon 2) I'eHepupyeT KOrepeHTHOE CBETOBOE U3JITYUYCHUE
B) ®orosnemenT 3) U3nyuaer cBeT pu NPOTEKaHUU
DIIEKTPHUYECKOTO TOKA

3amuiure BBI6paHHBIC I_II/ICI)pBI noa COOTBECTCTBYHOIIUMU 6YKB8.MI/IZ
A b B

10

Kak nmpaBuibHO onpenenuTh KpHcTamiorpadpuiyeckoe HampajieHue B Oyie
Kpucraua?

11

[IpaBuibHas cucTeMa TOYEK YCTAHABIMBAET YHCIIO ...

A) DIEeMEHTapHBIX STYEEK, KOTOPhIE MOXKHO Pa3MECTHTh B KPUCTAILIE

b) aromoB pa3Horo Tuma, KOTOpble MOKHO Pa3MECTUTh B KPUCTAILIIE

B) aToM0B pa3HOro Tuma, KOTOPHIE MOXKHO Pa3MECTUTh B dJIEMEHTAPHOM
sUeiike

I') aToMOB 0J1HOTO THIIA, KOTOPBIE MOKHO PA3MECTUTH B JIEMEHTAPHOM
SAYCUKE

12

Kakum npenmyIectBoM 001a1a0T 3JIEKTPOONTHUECKHE MOTYISATOPHI (ha3bl
C MOMEPEYHBIM TEKTPUUYECKUM TOJIEM MEepea MOAYISATOPAMU C MPOIOJIbHBIM
nosieM?

A) oHM 00ecTieunBarOT OOJIBIIYIO TITYOMHY MOIYJISAIINHI, YEM IIEMEHTHI C
IIPOJOJILHBIM I10JIEM

b) onu MoryT paboTaTh C HETIOISIPU30BAHHBIM CBETOM

B) oHUM M0O3BONIAIOT CHU3UTH BEIMUYUHY YIPABIISAIOIIETO HANPSIKEHUS 33 CUET
M3MEHEHHUS COOTHOILLIEHUS MPOI0JIBHOIO U TIONEPEUHOT0 pa3MepoB
KpucTajlIa

[IK-1.B.1




I') ux nonyBOJHOBOE HANIPSKEHNUE HE 3aBUCUT OT Pa3MEPOB
KPUCTATTNYECKOTO JIEMEHTA
J1) IpaBWJIBHOTO OTBETA HE NPUBEJEHO

13 | Kakue mapamerpsl Hambosee CYIIECTBEHHO BIHUAIOT Ha 3(P(HEKTUBHOCTH
ANEKTPOHHBIX ONTHYECKHUX YCTPONCTB? YHOpsSAOUUTE UX MO YOBIBAaHUIO
BITUSTHUSL:

A) KOHCTpYKIUS yCTpPOHCTBA

b) koHCTpYyKIIMS yCTpOHiCTBa

B) anekrpudeckue xapakTepUCTUKA

I') TemneparypHbIe YCIOBUS YKCILTyaTaI[uN

14 | YcTaHOBUTE COOTBETCTBHE MCKAY XapaKTCPUCTUKAMH OIITUYCCKHUX
MaTCpraJIOB U X NPUMCHCHUCM!

A) Bricokas npesomiisitonast 1) Ucnonp3yeTcst B ONTHYECKUX

CHOCOOHOCTh BOJIHOBOJAX

b) Huskas noriomaeMocThb 2) [lpumensieTcs B JIMH3aX U
PETOMIISIFOIUX JIEMEHTax

B) DnexrpoonTuueckuii 3) IlpumensieTcs B MOyJIATOpax U

s dexr W3MEHEHUU CBOMCTB CBETa

3anummure BBI6paHHBIC I_II/I(I)pLI 1o COOTBCTCTBYHOIIIUMU 6y1(BaMI/II
A b B

15 | Kak HaGmr01aTh KOHOCKOIHIO B KpUCTAILIAX ?

[lepeueHp TeM KOHTPOJIbHBIX PadOT MO JUCLUIUIMHE OOy4arolmuXcs 3a04HON (popMmbl
o0yueHus, npeacTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX padOT

Ne n/nt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACIAIONIMEe  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTHpyOImIMX MOPAIOK U HPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluu 00YyJaroLIuXcs
I'VAIL

11. Meroauueckue yKkazaHus JUIsi 00y4aroMIUXCsl 10 OCBOEHUIO TUCIUIITUHBI

11.1. Metoauueckue yka3zaHus [ OOYYalOIIMXCS 10 OCBOGHMIO JIEKIMOHHOIO
MaTepuaia.

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U sICHOE W3JIoKEeHHe yueOHoro marepuana. HasHadeHune cOBpEeMEHHOM JeKUuU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO IIO3HAHMSA, HOBEHIIHMX
JOCTHKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ MpoOieMbl, JaeT IEeIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIONIMMHUCS JEKIIMOHHOTO MaTepuaa;

— TIIOJIy4YEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEIEBOM YCTAHOBKON K KayKJJOM KOHKPETHOU TEME;




—  TOJIyYEHHE OTBITa TBOPUECKOI pabOThI COBMECTHO C TPEIOIaBaTEIICM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAauecTB, JIIOOBM K  TpEeaIMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TIOSIBJICHHE HEOOXOAMMOr0 UHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETLHON paOoTHI,

— TMOJIyueHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH U TEXHUKH H O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIINE TOBI;

— HAYYUTHCS METOIMYECKH 00padaThiBaTh MaTepHall (BBIACIATH TIJIABHBIC MBICIH M
MOJIOXKCHHS, TPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  Pa3IMYHBIX
(bopMyITUPOBKax);

—  TOJy4YeHHE TOYHOI'O TOHUMAaHHUS BCEX HEOOXOJUMBIX TEPMHHOB U TIOHSATHH.

JIGKIIMOHHBIA MaTepuajl MOXKET CONpPOBOXKAATHCA JACMOHCTpAlMEH  ClIAiIoB |
UCIIOJIb30BAaHUEM pa3JlaTOYHOr0 MaTepuaja IPH IPOBEICHUU KOPOTKHX JHCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJC/IbHBIX TEMATHK I10 TUCIUILIHHE.

CTpyKTypa pe0CTaBIEHHUS JEKIIMOHHOIO MaTepyaa;

— Ipe3CHTAIHs JEKIMOHHOTO MaTepraja B MyJbTHMEIUIHON ayIuTOPHH;

- yKa3zaHue HanOoJiee BAYKHBIX BOIIPOCOB B JIAHHOM Kypce;

- KpaTKasi TUCKYCCHS 10 JICKIIMOHHOMY MaTepuaty;

- wuHpOpMAIMSA O JOMOJHUTEIBHBIX MaTepHaliaX, HEOOXOJMMBIX JUIs [OHUMAaHHUS

JICKITHOHHOTO Kypca.

11.2. MeTtoau4veckue ykazaHUs JUIsl OOYYAIOIIUXCS IO TPOXOKIACHHIO MPAKTHUISCKHX
3aHATHUM.

[IpakTHdeckoe 3aHATHE SBISETCS OMHOW M3 OCHOBHBIX ()OpPM OpraHM3alHH y4eOHOTO
mpolecca, 3aKIII0Yaroniasicsl B BHIIOTHEHUN 00yUJaloUMUCS 1O PYKOBOJICTBOM IperoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUN C IEIbI0 YCBOSHUS HAYyYHO-TCOPETUYECCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS JUIS 00YYaOMIErOCs SBISICTCS TPUBUTHE O0YJAFOIIMCS
YMEHHH U HaBBIKOB MPAKTUYECKOU IEATEIHHOCTH 110 U3y4aeMOM TUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl PU OCBOCHUH 00yUYAIONTUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJeHue, pacllupeHue M JAeTau3alius 3HAHUW TPU pPelIeHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSTENLHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIAJICHHE HOBBIMH METOJaMH ¥ METOJUKaMU H3YYeHHUS KOHKPETHOH y4ueOHOI
IACIATUINHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW s
BBIIOJIHEHUS 3aJaHMIL;

— ofecrnieueHue parMOHAIBHOTO COYETaHUs KOJUIEKTUBHON M WHAMBHUAYaTbHON (Gopm
00y4eHwusl.

11.3. Meroauueckue ykazaHus i OOy4aroIMXCs MO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor.

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX paboT OOyYaromMICS [OJDKEH YIIyOuTh U
3aKpEeNUTh 3HAHWS, MPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH W TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUHM C KBAJTU(PHUKAIMOHHON XapaKTEPUCTHUKOW 0O0Yy4arolerocs.
BeimonHenune 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

Breinonnenue nabopaTopHbIX pabOT 0OydaromUMCs SIBISIETCS HEOThEMJIEMON YacTbiO
U3yYeHHs] TUCHMIUIMHBI, OIpeNenseMoil y4eOHbIM IIJJAHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaroIUM PEIIEHUE CIeTYIOIUX OCHOBHBIX 33Ja4 00y4aroIerocs:



— T[pHOOpeTeHHE HAaBBIKOB HCCIEIOBaHMS IPOIECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B pAMKaX JaHHOW TUCIUILINHBL;
— 3aKpCIICHHUEC, Pa3BHUTUC K JACTaIM3alusd TCOPCTUYCCKUX 3HaHI/II71, IMOJIYYCHHBIX Ha
JCKITHSIX;
—  MOJIyueHHE HOBOW MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,
— T[pPHOOpETCHHWE  HABBIKOB  CaMOCTOSTEIBHOH  paboThl ¢ J1abOpaTOpHBIM
o0opyoBaHrEeM U pudopamu.
3ananue U TpeOOBaHMS K IPOBEJICHUIO JIAOOPATOPHBIX PaboT
H3yuenue uncmpyKkyuu no sxcniyamayuu 1a60pamopHoz2o cmeHod
H3zyuenue mexuuxu b6ezonacnocmu npu pabome ¢ 1a3epHuLM
U3NyUeHUeM.

Crpykrypa u dhopma oTuera 0 1adopaTopHOM padboTe
Omeemsl Ha 80npocel, npueedénHvle 8 maoauye 19

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIabopaTOpHOU padboTe
TumynvHwlli 1UCH

Kpamxoe onucanue yenu nabopamoprou pabomai.

Pesyromamui

Pacuemur.

Bu16o0wi.

Metoanueckue yKazaHus Al 00y4aroIuXcs IO MPOBEICHHUIO JTAOOPAaTOPHBIX paboT
MIPEJCTAaBICHBI B METOJJUYECKOM ITocoOnu Ha caiite kad.23

11.4. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHLHON
paboThI

B X0z BBITIOTHEHUS CaMOCTOSATEIBHONW pa0OThI, O0YUAIONIHIICS BBIOIHIET PaboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
¥ HaBBIKM B YCBOGHHUM U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, o0ecredynBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YeHMs, NOMOIaeT TMOJIYyYUTh HABBIKM IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaBJSIIOIIMMH  CAMOCTOSATEIBHYIO  paloTy
00yYaroImuxcst ABJISIOTC:

—  y4eOHO-METOMYECKUN MaTepHal 1o JUCIUILINHE;

METOJIMYECKUE YKa3aHUs 10 BBHITTOJIHEHUIO KOHTPOJIBHBIX PaboT (IJ1s1 00yJaronuxcst mo

3a04HOM (opMe 00yUueHus).

Meronudeckue ykazaHUS JUIS OOYYaroIIMXCS IO TIPOBEACHHIO CaMOCTOSITEIBLHOM
paboTHI IPEICTABIICHB B METOAMYECKOM IMTOCOOMH Ha caiiTe kad.23

11.5. Metoauueckne yKazaHusl [UIsl OOYYaroOMIMXCA MO TPOXOXKIEHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEeAyCMaTpUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIINXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IEJbI0 OICHUBAHMS X0JIa OCBOCHUS
IUCIHATIINHEL

MeTomudeckue yka3aHus JIsi OOyYaromUXCsl 1O MPOXOXKICHHIO TEKYIIETO KOHTPOJIS
yCIIeBAaeMOCTH. B METOAMUYECKOM MocoOuu Ha caifte kad.23



11.6. Metoauyeckue ykKazaHus JJIsi OOYYArOIIMXCS MO MPOXOKICHUIO MPOMEKYTOUHON
aTTeCTalUU.

[Ipomexyrounas  artectanus  oOydarlolluxcsi  MpeaycMaTpuBaeT  OLIGHHWBAaHUE
IPOMEXYTOUYHBIX ¥ OKOHYATENIbHBIX PE3yJbTaToB 0OyueHHs mo aucuuruimHe. OHa BKIIIOYAET B
cedst:

— 3a4eT — 3T0 (opMa OLIEHKH 3HAHUH, MOJYYECHHBIX OOYUYAIOLUIUMCS B XOJI€ U3YUYCHHUS
yueOHOM TUCHUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlIeHKa 3HaHUMN
00y4aromuMcs 10 OTJEIbHBIM pa3fiellaM TUCLHUIUIMHBI C aTTECTALIMOHHONW OLIEHKOM «3auTeHO»
WU «HE 3aU4TEHO».

Cucrema OLEHOK IpU IPOBEIECHUU IPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBIISETCS B
COOTBETCTBUH C TpeboBanusiMu [lonokenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
IPOMEXyTOUHOU arrectauuu cTyfaeHToB ['YAII, oOyyaromuxcsi Mo MpOTrpaMMBbl BBICIIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboThl
ctyaeHToB B 'Y AID».

Meroauueckue ykazaHHS I OOYYarOIIUXCS IO IMPOXOXKACHHIO IO HPOXOXKICHHIO
IIPOMEXKYTOUHOM aTTecTallu, IPEACTaBICHbl B METOJUYECKOM [TOCOOMH Ha caiiTe kad.23



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit






