MHWHHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA30OBAHU S POCCUICKOM
OEJIEPALIUN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHHUE BBICIIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI"CKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMUMYECKOTI'O TPUBOPOCTPOEHUA"

Kadenpa Ne 23

YTBEPXIAIO
PykoBoaurens HanpaBieHUs

JI011.,K.T.H.

(OIKHOCTB, y4. CTENEHb, 3BAHUE)

B.U. Kazakos

(uHunmansl, hamums)

7B Ry *

(TIoamuCH)

«20» urons 2022 r

PABOYAS [TPOTPAMMA JJUCHAITJIMHBI

((HpI/IKJ'Ia,HHaH AKyCTOOIITHKA»
(HaumeHOBaHME TUCIUIIINHEL)

KO,Z[ HaIlpaBJICHUA HOI[FOTOBKI/I/
CIICnUaJIbHOCTHU

12.03.05

Haunmenopanue HaIpaBJICHUA

HasepHaﬂ TCXHHUKA U JIA3CPHBIC TCXHOJIOTUH
HO}IFOTOBKI/I/ CIICIHUaJIbHOCTH

HaumenoBanue
JlazepHasi TeXHUKA U Ja3€pHbIC TEXHOJIOTHH
HaIpaBJIE€HHOCTH
®dopma 00yueHus O4Has

Cankr-IlerepOypr— 2022




Jluct cornmacoBaHus pabodeil mporpaMMBbl JUCHUTUINHBI

[Iporpammy cocraBui (a)

npod., I.T.H., C.H.C. Wé O.B. lllakuu

(OKHOCTB, Y. CTETICHb, 3BaHHE) \y(_llog»HﬂCL, JaTa) (MHUIHAEL, (haMUITHs)

[Tporpamma oroOpeHa Ha 3acemanuu kapeapbl Ne 23

«20» nrons 2022 r, nmpotokon Ne 6

3aBemyronuii kadeapoit Ne 23

J.T.H.,1Tpog. ‘% A.P. bectyrun

(y4. cTeneHb, 3BaHNE) (HW{CL, Jata) (MHULMAITB, aMUITHS)

OteerctBennsiii 3a OIT BO 12.03.05(01)

JoII.,K.T.H. % @ - B.M. KazakoB

(TOMKHOCTB, yU. CTCTICHb, 3BaHHE) (moxmucek, nara) (MHUIMANEL, (haMUITHs)

3aMecTHTeNb JUpEeKTOpa UHCTUTYTa Ne2 1o MeToandeckoit pabote

JIOII.,K.T.H.,JIOII. m t.éﬁiD O.J1. banpimesa

(OKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara) (MHUIHATEL, (aMHITHs)



AHHOTaAIUA

Jucuumnba  «[IpuknagHas akyCTOONTHKa» BXOAMT B 00pa3oBaTelbHYIO IPOrPaMMy  BBICIIEIO
0o0pa3oBaHMsi N0 HampaBlIeHHIO TOAroTOBKM/ cneuuanbHoctd 12.03.05 «JlasepHass TexHWKa W Ja3epHbIE
TEXHOJIOTUM» HaINpaBIeHHOCTH «JlazepHas TeXHMKa M JIa3epHbIE TEXHOJOTMW». JMCHMIUIMHA peanu3yercs
kadenpoit «Ne23y.

JucnuiuinHa HaneneHa Ha ()OpMUPOBAaHUE y BBIITYCKHUKA CIIETYIOMINX KOMIIETESHIINH:

ITK-1 «CmocobeH k pa3paboTKe TEXHOJOTHYECKHX MPOLECCOB M3TOTOBJIECHHS THIIOBBIX y3JIOB M AeTallel
Ja3epHOH TEXHUKH, Ja3€PHBIX ONITHKO-3JIEKTPOHHBIX ITPUOOPOB U CUCTEM)

ITIK-4 «CnocobeH K ydacTuiO B pa3pabOTKe TEXHHYECKHX TpeOOBAaHMH M 3aJaHWi Ha IPOEKTHPOBAHUE
THIIOBBIX CXEM IPHOOPOB, Y3JIOB U AETalcH JTa3epHON TEXHUKH M JAa3€pPHBIX OINTHKO- 3JIEKTPOHHBIX MPHOOPOB U
CHCTEM»

ConepxaHue IUCHUIUIMHBL OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C HM3Y4YEHHEM 3aKOHOMEPHOCTEH
aKyCTOONTHYECKOTO B3aUMOAEUCTBHUS B KPHUCTAJUIaX, IPUHIUIIOB pabOTHl OCHOBHBIX THUIIOB) aKyCTOONTHYECKHX
YCTPOMCTB(MOIYIATOPOB, Je(IIEKTOPOB, (UIBTPOB, BOIPOCOB MX TNPHUMEHEHUS B CHCTEMax YIIPaBJICHHs
napaMeTpaMy JIa3epHOTO U3JTy4eHHs U yCTPOUCTBaX 00paboTku MH(OPMAIIHUH.

[IpenogaBaHre AMCHMIUTMHEI MPEAyCMaTpUBAET ciedylomue (OpMBI OpraHH3aluK ydeOHOro Ipolecca:
JIEKIIUH, Tab0paTOpHBIE PadOTHI, MPAKTHYECKUE 3aHATHS, CAMOCTOSITENbHAsE pab0Ta CTyIeHTa, KOHCYJIbTAIHH.

[TporpaMmo#l IUCHMIUIMHEL TNPEIYCMOTPEHBI CIEAYIOIIME BHIBI KOHTPOJIS: TEKYIIMH KOHTPOJIb
yCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B (hopMe 3aueTa.

OO01mmas Tpya0eMKOCTh OCBOSHHS TUCIUIUTMHBI COCTABISIET 3 3a4eTHBIX eNUHMIBI, 108 qacos.

SI3BIK 00y4EHHS 0 TUCIUILTIHE «PYCCKUH »



1.

[lepedeHs uIaHUPYEMBIX PE3YIBTATOB O0YUYEHUS MO AUCIUILUINHE

1.1. Henu npenoaBanust IMCHUILTAHEL
[Llenbro JIEKIIMOHHOTO Kypca ABISETCS YIAyOIeHHOE H3yUeHHE 3aKOHOMEPHOCTEH aKyCTOONTHIECKOTO
B3aUMO/ICHCTBUS B KPUCTAJIIAX, IPHHIIUIIOB PA0OTHI OCHOBHBIX THUIIOB) aKyCTOONTHYECKUX
YCTPOUCTB(MOAYJIATOPOB, Ae(hICKTOPOB, (PUIBTPOB, BOIPOCOB UX MPUMEHECHHUS B CHCTEMAaX YIPABICHUS
napaMeTpaMH JIa3epHOTo U3y4eHHs  yCTPOUCTBaX 00paboTKH MH(OpMALIUK. TTIOJTyYeHUE CTYACHTaMH
HEOOXOAMMBIX M HAaBBIKOB TI0 MPOIECCaM pacueTa i KOHCTPYUPOBAHUS Pa3IMYHBIX aKyCTOOITHYECKUX YCTPOIMCTB
1.2. lucrniusa BXOAUT B COCTAB 4acTH, (OPMUPYEMOH ydacTHHKaMM 0Opa30BaTelbHBIX
OTHOIIIEHHH, 00pa30BaTeIbHOI MporpamMMEbl BEICIIeTo oOpa3osanus (naree — OI1 BO).

1.3. Tlepeyens maHUpyeMbIX pe3yNbTaToB OOY4EHHs MO AMCLMIUIAHE, COOTHECEHHBIX C
IUTaHUPYeMBIMH pe3yibTatamu ocsoenus OIT BO.

B pesynbraTte n3ydeHus JUCIUILIMHBI 00yYaIOIIUics TOIDKEH 00J1a1aTh CIEAYIOIMMI KOMIIETCHIUSIMA
WK UX 4acTsMA. KoMIeTeHy 1 MHINKAaTOPBI UX JOCTH)KEHHS IPUBEICHBI B Tabmue 1.
Tabanma 1 — [lepeyeHp KOMIIETEHINH ¥ HHAWKATOPOB UX JOCTIKEHHS

Kareropwus (rpymnma)

Kong u HaumeHnoBanue

KOJI 1 HAMMCHOBAHUEC MHIAMUKATOpa NOCTUKCHUSA

KOMIIETEHIIUHA
KOMIIETCHIIUNA KOMIIETCHIIUN
IIK-1 Cnocoben k
pa3spaboTtke
TEXHOJIOTHYECKUX
ITK-1.1.1 3HaeT NpUHIMIIBI TOCTPOCHUS U COCTaB
IPOLECCOB
JIA3EePHBIX TPUOOPOB, CUCTEM; MaTEPUAIIbI,
HU3TOTOBJICHUS .
IIpodeccrnonanbubie HCIIOJIB3YEMBIE 1T U3TOTOBJICHUS JIA3EPHOU TEXHUKU,
THUIIOBBIX y3JIOB U
KOMIIETEHIIUU o o TEXHOJIOTUH, UCIIOIb3yEMBIE IJIsI HU3TOTOBIIEHUS
JIeTajien J1a3epHoOn .
JIA3epPHON TEXHUKH; METOIBI pabOTHI C HAYYIHO
TEXHUKH, JTa3€PHBIX N . N
TEXHUIECKOU TUTEpaTypoi U HHGOpMaITHEH
ONTHUKOIIEKTPOHHBIX
npruOOPOB U CHCTEM
[1K-4 CnocobeH k
y4acTHio B pa3pabotke | [IK-4.J1.1 3HaeT OCHOBHBIE 00JIACTH MIPUMEHEHUS
TEXHUYECKUX JIa3€PHOM TEXHUKU U Ja3€PHBIX TEXHOJIOTHIA;
TpeboBaHui 1 3a[aHAH MPUHIMITEI TOCTPOCHUS M COCTAB Ja3epHBIX TPUOOPOB
Ha NPOCKTHPOBAHUE M CUCTEM; IPUHIIUIIBI KOHCTPYUPOBAHUS JI1a3E€PHBIX
THUIIOBBIX CXCM OTITUKORIIEKTPOHHBIX MPUOOPOB, UX Y3IIOB U
HpO(i)eCCI/IOHaHBHBIe HpI/I6OPOB, Y3JI0B 1 3JIEMEHTOB; ONITHYECKNE MATEPHUAIIBI U
KOMIIETEHITUN JETajel 1a3epHon TEXHOJIOTMH; ONMaCHbIC ¥ BPEJAHBIC 3KCIITyaTalluOHHbIC

TEXHHUKH U JIa3ePHBIX
OIITHKO- 3JIEKTPOHHBIX
puOOPOB U CUCTEM

(aKTOpbI, X NPEAETBHO-JONYCTUMbIC YPOBHU
:BO3JICHCTBHS HA YEJIOBEKA, TEXHUKY M OKPYKAIOIIYIO
Cpeny MpH SKCIUTyaTalluu JIa3epHBIX CUCTEM H
TEXHOJIOTHIA; METOJIbI PA0OTHI C HAYYHO-TEXHUUECKON
TUuTepaTypor U nHpopManuei.

2. MecTo IUCIMILIMHBI B crpykrype OIl

I[I/ICHI/IHJ'II/IHa MOXECT 633HpOBaTBC${ Ha 3HaHUAX, paHECC HpI/IO6peT€HHBIX O6y‘IaIOHII/IMI/ICH pu U3y4YCHUN

CJICAYIOMNX AUCHUIIINH!

- Maremaruka-1 (AHanUTHYECKasi TEOMETPHS U TMHEHHas anredpa);

- Maremaruka-1 (MaTematudeckuii ananus); - Ou3mka;

- PagnoTrexnuueckue LCIIH U CUTHAJIBI,

- DIIeKTPOHNKA;

3HaHl/Iﬂ, TOJIYUYCHHBIC ITPU U3YUYCHHUU MaTCpUaia )laHHOI‘/II JUCHUININHBI, UMCIOT KaK CaMOCTOATCIbHOC 3HAYCHUC,
TaK U UCTTOJIB3YIOTCA MPHU U3YUYCHUUN APYTUX JUCIHUIIINH:




- OCHOBBI KBAHTOBOM 3JIEKTPOHUKU;
- Henunelinas ontuka;

- Jla3epHble U3MEpEHUS;

3. O6beM U TPyI0EMKOCTb JUCHUILIAHEL

Jlarnbie 00 o0mmemM 00beMe TUCIUIUIMHEL, TPYIOEMKOCTH OTACIBHBIX BUIOB y4eOHONW pabOTHI IO
JUCHUTUIAHE (U pacipefesieHre 3TOH TPYA0SeMKOCTH 0 CceMecTpaM) IIPEeICTaBICHBI B Ta0muIe 2.

Tabmuna 2 — O0beM U TPYJOEMKOCTb IUCIAIUIMHBL

TpynoeMKkocTh 10

Bug yuebnoii paboTh Bcero cemMecTpam
Neo7
1 2 3
Oouan mpyooemkocmas OUCYUNTUHDL| 3/ 108 3/108
3E/ (dac)
AyoumopHbsie 3aHAmuUsA, BCETO JaC. 51 51
B TOM YHCIIE:
nexuun (JI), (dac) 17 17
npaktuaeckue/ceMunapckue 3austus (I13), 17 17
(uac)
naboparopHble pabotsl (JIP), (dac) 17 17
KypcoBoii mpoekt (pabota) (KII, KP), (wac)
sK3aMeH, (Jac)
Camocmoamenvhas paboma, BCero (4ac) 57 57
Buo npomescymounoii ammecmayuu’ 3a4er,
mudd. 3adert, sk3ameH (3auet, Audd. 3au, Dk3.**) 3auer 3auer

IpuMeuanue: ~ KaHIUIATCKHI SK3aMeH

4. CogepxcaHI/Ie JUCHUTIITHHBI

4.1. PacmipenienieHiE TPYAOSMKOCTH JUCIUIUIMHBI IO Pa3jiesiaM ¥ BUJaM 3aHSATHIA.
Pa3zzenbl, TeMbl AUCIUIUTMHBI U UX TPYIO0EMKOCTh pUBeIeHbI B Tabnuie 3. Tabnuna 3 — Paznenst,

TEMbI JUCHHUIIJIMHBI U UX TPYAOCMKOCThb

Pazgensl, TeMBI TUCIIHIIITHHEI Jlekun 113 JIP CPC
(gac) (C3) | (wac) | (wac)
(gac)
CewmecTtp 7
Pazgen 1. OcHoBBbI KpucTaJIOrpadum.. 3 4 4
Pazgen 2. OnTuka M aKyCTUKA AaHU30TPONMHBIX CPel. 4 5
Paznen 3. AkycToonTuueckoe B3anMo/IeiicTBHE B H30TPOIMHBIX CpeAax. 2 2 4 4
Paznen 4. [InanapHasi akycTOONTHKA. 2 4
Paznen 5. Metoabl Bo30yKAeHUs] aKyCTHYECKHX BOJIH B 3 4 5
aKyCTOONTHYECKHX YCTPOICTBaX.
Paznen 6. AkycTroonTuueckue NpuodopbI 3 4 5 6
Hroro B cemectpe: 17 17 17 57
HUroro: 17 17 17 57

CopeprxkaHue pa3/ieiioB ¥ TeM JICKIIHOHHBIX 3aHSATHIA IPUBEICHO B TabIHIIe 4.




Tabmuna 4 — COI[Cp)KaHI/IC Pa3aciioB U TEM JICKIIMOHHBIX 3aHATHHI

Howmep
pasznena

Hazpanue u COACPIKAaHUEC PA3ACIIOB U TCM JICKIITUOHHBIX 3aHATHI

1

Tema 1.1.- DeMeHTbl CUMMETPUU KPUCTATIIUYECKON CTPYKTYpPhI
Kpucramnorpadudeckne knaccol. TeH30pbl, ONMKMCHIBAIOIINE CBOICTBA KPUCTAIUIOB. Biansnue
CUMMETPHUH KPUCTAIJIOB HA UX CBOHCTBA.

Tema 2.1.- BonHOBbIE ypaBHEHUS ISl ONTHUECKUX U aKyCTUYECKHX BOJIH B KpHCTaNax.
PacmpocTpanenue I0CKUX BOJIH B aHU30TPOIHBIX cpefjax. BomHOBBIE MO, UX MOJISpU3aLUS.
®opmanusm JxoHca. OnTHdeckue U aKyCTHYECKHE 0cH, KoHMuecKas pedpaxus. IloTok
SHepruu. BpeMeHHas u npocTpaHcTBeHHas qucnepceus. OnTudeckast akTUBHOCTh. OTpaxeHne U
IpeIoMIICHHE INIOCKUX BOJIH Ha TpaHulle kpucramia. OcoOeHHOCTH pacpoCTpaHEHHS B
KPHCTAJUIAX BOJIHOBBIX IIyYKOB M BOJIHOBBIX ITAaKETOB. BOJIHBI B HANPaBJIAIOUIMX CTPYKTYpax.

Tema 3.1.- ®enomeHonornyeckoe onucanue poroynpyroro 3¢gdexra. OCHOBHBIE BUIBI
IuQpaKkIuy CBeTa Ha 3ByKe. Y PaBHEHHMS CBSI3aHHBIX MOA. KBaHTOBO-MeXaHHYECKOE OMMCAHHE
s dexra akycroonTuaeckoro (AQO) B3aumoaeicTBrA. BekTopHbIe quarpaMMbl. D dexT
TMOTIOMHUTENBHOTO (pa3zoBoro casura. Herzanmusrii a¢ddexr. Gopmanusm [[xoHca Ipu
OIMCAHUU TUPPAKIUK TPOU3BOJIBHO MOJISPU30BAHHOTO CBETA.

Tema 4.1.- [ToBepxHOcTHBIE akycTHueckue BoyHbI (IIAB) B kpucTaniax u CIIOHUCTBIX
crpykrypax. Bonnst Panes, JIsBa, ['ynsesa — birocreiina. Pacipoctpanenue ceera B
TUTaHApHBIX BOJTHOBOaX. MeToabl Bo30yxkneHus [IAB 1 BBoJa onTHYECKOTO U3ITy4EHHS B
BOJIHOBOJ. /I pakmus cBeTa mpu ero MpoX0oXKASHNH WU OTPaXEHHUH OT rmoBepxHocTH ¢ [TIAB.
Bsaumogpeiicteue ¢ IIAB BoaHOBOAHBIX ontnueckux Mo, [Ipubopsr [IAB-akycToonTuxm.

Tema 5.1.- [Ipe303ekTpHIecKuit 3G GeKT B KpUCTAIIIAX PA3IMYHBIX KitaccoB. KoaddurmeHnt
AIIEKTPOMEXaHWYeCKoi CBs3H. [imacTuHYaThIe BO30YAUTENH YIbTPa3ByKa. DKBUBAJICHTHBIC
CXEMBI ITbe30IpeodpazoBaTeneil. DNEeKTPUUECKUI UMITEAaHC U €T0 3aBHCHUMOCTH OT YacTOTHI.
Pacuer akycTu4eckoil MOIITHOCTH, KO3 GHUITHEHTA TIPe0Opa30BaHI, aMILTUTY THON 1 (a30BOM
CTPYKTYPhI aKyCTHUYECKOTO ITOJISL JJIs1 OJTHOPOIHBIX M HEOJHOPOIHBIX MpeodpaszoBateiieii. Pob
MPOMEXYTOYHBIX clloeB. Bo30yxieHre yabpTpa3ByKa ¢ MOBEPXHOCTH MTbE30KPUCTAILIA.
[Tnenounsie npeodpaszoBatenu st CBU nquanazona. BerpeuHomteipeBbie mpeodpazoBaTenu
quist [TAB. IIupokonoiocHoe coriiacoBaHue U3ydaTelieil yipTpa3ByKa ¢ TeHepaTOpPOM.

Tema 6.1.- Moxynstopsr [lednexropsl IlepectpanBaembie (GHIBTPHI:

(UIBTPBI IPOCTPAHCTBEHHBIX YACcTOT . AHAJIM3aTOPHI CIIEKTPa

pasvoCUTHAJIOB;

VYerpolicTBa peryaupyemMon 3aiepKKu

Komnpeccopsr pannonMITy ibcoB

AKyCTOONTHYECKHE MTPOLIECCOPHI | KOPPETATOPHI;

KOHBOJIIbBEPHI;

MaTPUYHO-BEKTOPHBIE TIPOIIECCOPHI

AKYCTOONTHYECKHE CUCTEMBI CTA0MIN3alN MHTEHCUBHOCTH ONTHYECKOTO ITyYKa;
3JIEKTPOHHO-aKyCTOONTHYECKHE TEHEPATOPHI;

1.1 [IpakTryeckue (ceMUHAPCKUE) 3aHATHA

4.2. Tlpaktrueckue (CEeMUHAPCKKE) 3aHATHS
TeMbl mpaKkTHUECKUX 3aHATHHA U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — IlpakTHdeckue 3aHsATHSL U UX TPYI0EMKOCTh

/1

DOpMBI IPAKTUYECKUX

TeMbl mpakTUUECKUX 3aHITHH N
3aHATUNI

Tpynoemx
0CTb, (Jac)

Ne
paszaena
IACIUIUIVHBI

Cemectp 7




1 | Pacuer 3¢ PEKTHUBHBIX HanpasiieHy WMHtepakTuBHas Gopma 4 1,2
AKyCTOONITHYECKOTO B3aUMOICHCTBHS
TPYyNIIOBast AUCKYCCHS
2 | Pacder cTpyKTypBI aKyCTHIECKOTO TIOJIS, HHaTepakTuBHAS hopMa 5 3,4
aKyCTHYECKON MOIIHOCTH, KO3 puimeHt TPYIIOBast AUCKYCCHS
npeoOpa3oBaHus IIT OAHOPOIHEIX U
HEOJTHOPOJIHBIX MpeoOpa3oBarTenen
3 | Pacuer ycTpolicTB cornacoBaHus WnTepaktuBHas dpopma 4 5
be30Tpeo0pa3oBaTes ¢ yIPaBISIOIIAM IPYINOBas UCKYCCHs!
TeHepaTopoOM
4 Pacuer akycToonTuueckux MOJTYJISITOPOB, WHuTepaktuBHAs popMma 4 6
nedIIekTopoB, PHIBTPOB TPYIIIOBAs IUCKYCCHSI
Bcero: 17
4.3. JlabopaTopHbIE 3aHATHS
TeMmbI 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B Tabmue 6. Tabnuma 6 —
JlabopaTopHBIe 3aHATHS U UX TPYIOSMKOCTb
Ne TpynoeMKoCTb, Ne pasniena
HawumeHoBaHue 1a00paTOpHBIX paboT JUCLUIUINH
n/m (gac)
bl
Cemectp 7
TlonspusanuoHHbIE XapaKTEPUCTUKN CBETA 4 1.2
Hccnenoanne napaMeTpoB H30TPOITHONW U aHU30TPOITHON 4 3.4
mudpaknun B AOM Ha maparentypuTe
3 W3mepeHns MOTHOTO COMPOTHUBIICHHS ITHE30IPEe00pa30BaTEIS. 4 )
4 N3mepenus mapaMeTpoB aKyCTOONITUYECKUX MOTYJISTOPOB, 5 5,6
JnerIeKTopoB, QUIETPOB
Bcero: 17

4.4. KypcoBoe poeKTHPOBaHNEe/ BRITIOTHEHHE KYPCOBOM pabOTHl YUeOHBIM IUTAHOM HE

MIPEIyCMOTPEHO

4.5. CamocTosiTenbHas paboTa 00y4arommxcs

Busl caMoCTOATEEHON paOOTHI U €€ TPYJI0EMKOCTh PUBEICHBI B Ta0HIe 7.

Tabauna 7 — Bugpl caMocTosITeIbHOM paboTHI U €€ TPYAOEMKOCTh

Bun camocTosiTensHOM paboTHI Bcero, uac Cemectp 7, yac
Nzyuenue Teopernueckoro marepuana aucuuiuinysl (TO) 28 28
[Monroroska k Texymemy koHTpoIo (TK) 1 1
IToaroroBka k abopatopuabm 3ausaTusiM (JIP) 14 14
IToarororka k npaktuueckum 3austusm (113 C3) 14 14
BCETO 57 57

5. Ilepeuerp yueOHO-METOIMYECKOTO OOECIIEYCHUS IS CAMOCTOSATENIEHON paboTHI

00yJaromuxcs o AUCIUTLTHHE (MOIYITO)

Y4eOHO-MeTOANYeCKHEe MaTepPHabI TSI CAMOCTOATEIEHOW pabOTh 00yJaromuxcs yKa3ansl B m.11. 7-11.




1. Ilepe4eHb OCHOBHOM M JONMOJHUTEJbHOM JUTEPATYPbI

1.1. OcnoBnas
aureparypa llepedyeHb OCHOBHOHM JIMTEpaTypbl MPUBEACH B
Tabnuue 7.

Tabmuna 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

Mudp

Bubnuorpaduueckas cepuika / URL aapec

K-Bo 3k3

621.373 3- | 3penro O. [Ipunnuns! nazepos, M3 yetBeptoe, M., 2008, 720 c.

43

43 (1), DO (2),
I'C (2), CO (8)

Spus A., FOx I1. OnTnueckue BoaHbI B Kpuctamuiax — M.: Mup, 1987 — 616 c.

banakmmii B.1., ITapsirun B.H., YUupkos JI.E. ®usndeckue 0CHOBBI
aKycTtoonTuku - M.: Panuno u cBsa3p, 1985.

1.2. TonoJaHuTEILH
asi IuTEpaTypa
[TepedeHb MOTIOTHUTENBHON JTUTEPATYPHI IIPUBENICH B TAOIHUIIE 8.
Tabnuua 8 — [lepeueHb AONOIHUTENBHON TUTEPATYPHI

[udp

bubmorpaduueckas cceuika/ URL aapec

K-Bo 3k3

brnuctanoB A.A. Kpucrasmibl KBaHTOBOM M HENWHEIHON ONTHKY — M.

MHUCHUC, 2000 — 432 c.

. Connn A.C., Bacunesckas A.C. DIeKTpOONTHIECCKIE KPUCTAIUTH — M.
Atomuzgar, 1971 — 326 ¢

[.062621.391]

Paguorexnuka, 2009. -256 c.

. OnTruyeckre yCTpOUCTBA B PAAMOTEXHUKE: YUueOHOE TOCOOUE s BY30B.
W3n.2-e, mpepab. u nomn./ [ox pen. B.H. Yimakora, . M.:

®O (2), TC(52)

BbnucranoB A.A. Kpucrasibl KBAHTOBOH U HETMHEHHOM onTUKHU — M.
MUCHC, 2000 —432 c.

Knynzun B.B. AkycroonTrueckue ycTpoicTBa 00paboTKH CUTHAJIOB!
Yuyebnoe nocobue/bant. roc. rex.yn-1., CI16,1997, 52 c.

2.  llepeuens pecypcoB HH()OPMAIIMOHHO-

TejiekoMMyHukauuonHuoii cetu UHTEPHET, Heo6xoauMbIX 1J1s1

0CBOCHUA JUCIHHUIIIMHBI

[epedens pecypcoB unpopmaimonHo-TenekommyHukanuonnoi cetut MHTEPHET, HeoOX0quMBIX 1711 OCBOCHUS
JUCIATUTHHBI TIPUBEJICH B Tabmmie 9.

H€06X0)_'[I/IMI)IX JJIs1 OCBOCHUSA JUCIUIIIIMHBI

Tabnuma 9 — [epedeHs pecypcoB uHPpopManmonHo-TenekommyHukannonnoi cetn MHTEPHET,

onucanus (mo [OCT 7.1-
2003)

Ne Cchutka Ha HH(POPMALIMOHHEIHN pecypc HaumenoBanue pa3zpaboTku B HoctynHocTh
n/m 3MEKTPOHHOH popme
1 http://quap.ru/quap/standart/pravilal.rtf IMpaBuia ohopmiIeHust ABTOpU3anus
TEKCTOBBIX JIOKYMEHTOB I10
I'OCT 7.32-2001
2 — http://regstands.quap.ru/db/docs/7.32- I'OCT 7.32-2001. OTuet o ABTopu3anus
2001.pdf Hay4HO-HCCIIeI0BATEIbCKON
pabore. CrpykTypa
npaBuia 0HOpMIICHHS
3 http://quap.ru/quap/standart/prim.doc [Tpumeps! 6ubHorpaduveckoro | ABTopu3aus



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

4 ftp://ftp.radio.ru/pub/ugo / YcnoBHBIE Tpadudeckre ABTopu3anus
0003HaYEHHS DIIEMEHTOB

SJICKTPUUYCCKUX CXEM

6. [Tepeuenb MH(GOPMALIIOHHBIX TEXHOJIOTHI

6.1.  Ilepeuens mporpaMMHOro obecreueH s, HCIOIb3yEMOTO MPU OCYIIECTBIEHHH 06pa30BaTeNbHOTO
npolecca Mo JUCHUIIIMHE.
[lepedens ncmioap3yeMoro IporpaMMHOTO obecriedeHus peacTasieH B Tadmume 10.

Tabmuma 10— IlepedeHs mporpaMMHOTO 00eceueHHs

Ne i/t HaunmenoBanue

He npenycmoTtpeno

6.2. Ilepeuens nH(pOpMaLIMOHHO-CITPABOYHBIX CUCTEM,HUCIIONB3YEMBIX  IIPU

OCYIIECTBJICHUU O6pa3OBaTeHLHOFO mpounecca 1no AMCUuIlInHE
HepequL HCIOJIb3YyEMbIX I/IH(I)OpMaHI/IOHHO-CHpaBO‘-IHI)IX CHUCTEM IIPEACTABJICH B Ta6J'II/III€ 11.

Tabmmna 11— IlepeueHb HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmoTrpeno

7. MarepuanbsHo-TeXHHYECKas 6aza

CocTaB MaTepHaTbHO-TEXHHUYESCKON 0a3bl, HEOOXOAUMOM ISl OCYIIECTBICHUS 00pa30BaTEeIHLHOTO
mpoliecca N0 AUCIUILTHHE, IpeacTanieH B Tadmuiel2. Tabmuma 12 — CocTaB MaTepHaTbHO-TEXHHUCSCKON 0a3bl

Howmep aynuropun
Ne m/m HanmeHoBaHne cOCTaBHON 9acTH MaTepHAIbHO-TEXHUIECKOH 0a3bl (ip1 HEOOXOIMMOCTH)
1 MynpTUMeuiTHAs JTEKIMOHHAS ay JUTOPHS 11-03
2 CrnenmanusupoBanHas jadboparopust «HeomnMoBErit 1azepy» 11-04

8. OueHounble cpejcTBa AT MPOBEICHUS POMEKYTOUHOH aTTECTAIlMH
8.1. CocraB OLEHOYHBIX CPEACTBANA  MPOBEACHHS  TPOMEKYTOUHOH  aTTeCTAIlMH
o0ydJaromuxcs 1o JUCHUIUIMHE ITpUBeieH B Tadnuie 13.
Tabanna 13 — CocTaB OIICHOUHBIX CPEJICTB JUISL TPOBEACHUS MPOMEKYTOYHOM aTTeCcTaIluu

Bun npomexxyTouHO# aTTecTauuu [lepeueHb OLIEHOYHBIX CPENICTB
3ader Crmcoxk BorpocoB; TecTsr;
3amaun.
8.2. B kauecTBe KpUTEpHEB OIEHKH ypOBHS c(OPMHPOBAHHOCTH (OCBOEHHs) KOMIETEHITMI

o0ydJaromuMucs NpUMEHsieTcsl S-0ayulbHasl IIKana OUEHKH COPMHUPOBAHHOCTH KOMIIETEHIMH, KOTOpas
npuBeneHa B Tabmume 14. B Tedenne cemectpa MoxkeT ncnoib3oBatkes 100-0aipHas mkaxa MOIYIBHO-
PEUTHUHIOBOM  CUCTEMBl  YHUBEPCHUTETa, IIpaBWJIa  HCIOJb30BAHUA  KOTOPOM,  YCTaHOBJICHBI
COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y AIL

Tabsnuna 14 —Kpurepuu oueHkH ypoBHs c)OPMUPOBAHHOCTH KOMIIETEHIIUH

O11eHKa KOMIIETCHIIMHI

XapakTepucTHKa CPOPMUPOBAHHBIX KOMIETCHITHN
5-0amnpHas mkana



ftp://ftp.radio.ru/pub/ugo
ftp://ftp.radio.ru/pub/ugo

o0yyaromuiics rIy00Ko U BCECTOPOHHE YCBOMJI MPOTPAaMMHBIA MaTepHat;
YBEPEHHO, JIOTHYHO, IOCIEA0BATEIbHO U TPAMOTHO €0 M3JIaraeT; — OIHpasich
Ha 3HaHHUSI OCHOBHOH U JIOTIOJIHUTEIBHOM JIUTEPATYPhl, TECHO MIPUBSA3HIBACT
YCBOCHHBIE HAYYHBIE TIOJIOXKEHHSI C IPAKTHYECKOH IesITeIbHOCTHIO
HaIpaBJCHHUS;

yMeJI0 00OCHOBBIBAET U apIrYMEHTUPYET BBIABHTa€MbIe UM UACH;

«OTIHUYHO» «3a4YTCHO»

OrneHka KOMIIETEHIINT

XapakTepucTrka cOpMHUPOBAHHBIX KOMIICTCHIUI
5-0amnpHas mkaga

— JIeJIaeT BBIBOJIBI 1 00OOIICHHMS;
— cBOOOJTHO BJIaJIeeT CUCTEMOMN CIeNUaIN3UPOBAHHBIX TTOHITHH.

00y4aroLIUICs TBEPIO YCBOMI MPOrPaMMHBIA MaTEpUall, IPaMOTHO U II0
CYILIECTBY U3JIaraeT ero, ONUPasiCh HA 3HAHKSI OCHOBHOU JTUTEPATYPHI;
HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;
YBSI3BIBAET YCBOCHHBIC 3HAHUS C MIPAKTHUECKON JEATEIFHOCTHIO HATIPABIICHHS,
«XOPOIIIOY» «3aYTCHOY

apryMEHTHUPYET HAyYHBIC TIOJIOKEHHS,
JieJIaeT BBIBOIBI U O0OOIIEHMS;

BJIaJIEET CUCTEMOM CeNMaTU3UPOBAHHBIX MOHATHI.

00yJaroMIHiiCS YCBOMI TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepHra, Imo
CyIIECTBY U3JIaraeT e€ro, OMUPasCh Ha 3HAHUS TOJIHKO OCHOBHOM JINTEPaTYPHI,

JIOTTyCKAeT HECYIIECTBEHHbBIE OIIMOKN M HETOUHOCTH;

«YIOBJIETBOPUTENILHOY» | UCIIBITHIBAET 3aTPYAHEHUS B IPAKTHUECKOM IIPUMEHEHUY 3HAHUI
«3a4TEHO» HalpaBJIeHNS;

c11abo apryMeHTHPYET Hay4YHbIE MOJI0KEHUS;

3aTpyAHseTcs B GOpPMYJIMPOBAaHUH BBIBOJOB U 0000IICHNI];

YaCTUYHO BJIaJ€EeT CUCTEMOM Clelraln3upOBaHHbIX TOHATHI.

O6y‘IaIOH1HI>'IC$I HC YCBOMII 3HAYUTEIHLHON YacTH IIPpOrpaMMHOTI'0 MaTCpHraa,
J0IyCKacT CYICCTBCHHBIC OIINOKM M HETOYHOCTH IIpu PaCCMOTPECHUHN
«HCYOBJICTBOPUTCIIBHO» Hp06JIeM B KOHKPCTHOM HaIIpaBJICHUU,

«HEC 3aYTCHO» HUCIIBITHIBACT prIIHOCTI/I B HpaKTI/IT-IeCKOM HpI/IMeHeHI/II/I 3HaHHI>i; — HC MOXECT
apryMEHTUPOBATh HAYYHBIC TIOJIOKEHUS;, — He (OPMYITUPYET BHIBOJIOB U
000011eHH.

83 TI/IHOBBIG KOHTpOJ'IBHI)Ie 3aJaHusA UJIU UHBIC MaTepI/IaJ'H)I.

Bompocs! (3agaun) [uis 5K3aMeHa IpeIcTaBieHbl B Tabnuue 15.
Tabauma 15 — Bompocsl (3a1aun) it sK3aMeHa

Ne i/m [Tepedens BompocoB (3amad) uist SK3aMeHa

Y4eOHBIM TIAHOM HE TPETyCMOTPEHO

Bomnpocs! (3amaun) s 3auera / qudd. 3auera npeacrasieHsl B Tabuuie 16.
Tabauna 16 — Bompocsl (3a1aun) uis 3a4era / mudd. 3auera

Nen/m | Ilepedens BompocoB (3aga4) 1uis 3aueta / AudHepeHIupOBaHHOTO 3aueTa




1.Axycroontuueckuii 3¢ dext. Audpaxkums Pamana-Hara. Andpakuus bparra

1.

AKyCTOONITHYECKOE B3aMMOJCHCTBIE B aHU30TPOITHOI cpejie.
KommnaeapHas 1 HeKoMHEeapHas qudpakmus.
DJIEKTPOONTUUECKUI dIPPEKT

O hexT HCKYCCTBEHHOH aHU30TPOIHH.

JIMHEeHHbIH 1 KBaJAPATUYHBIN JIEKTPOONTHYECKUH 3 PeKThl. MEeTOAbI OnpeneieHus
AIIEKTPOONTHYECKHX KODPPHUIIUEHTOB.




6. [lonspuzanroHHBIE XapaKTEPUCTUKHU CBETA
7. Jlucmepcus B OITUYECKOM BOJIOKHE

8. Axycroorntudeckue sueliku bparra muist ycTpoicTB cekTpanbHoro aHanmmza CBY

CHUTHAJIOB.
9. AKyCTOONTHYECKHE MOAYJATOPHI.

10. AxycroonTH4ecKkue MOAYJSTOPHI JOOPOTHOCTH,

11. CuHXpOHH3ATOPHI MOJI JIA3€POB

12. Axycroontuueckue NeQIeKTOPbI

13. AxycroonThveckue rnepectpanBaeMbie GHIBTPBI ONTHUECKOTO H3ITyUCHHS.

14. AxycroonTuueckue nepectpanBaeMble GUIBTPHI H300PaKEHUS

15. Axycroontuueckue yCTpoHCTBa 00paOOTKH HH(POPMALIUHL.

16. Koppensitopsl. AHANIN3aTOPBI CIIEKTPa PaAXOCUTHAIIOB.

17. TepmoamHamMHuuecKasi TEOPHS IEKTPOONTHIESCKOTO U YIPYTrOONTHIECKOro 3P PEKTOB.
18. DrexrpoonTHUECcKHE yNpaBIsIOIINE YCTPOUCTBA.

19. DddexTsl HCKYCCTBEHHON aHU30TPOIIHH.

20. JIuHeHHbIA 1 KBAaAPATUUHBINA 3JIEKTPOONTUYECCKUH 3 PEKTHI.

21. Metopl onpeieNieHHs JIEKTPOONTHIECKHX KODPPHUIIUEHTOB.

22. DKcreprMEHTaNbHbIE METOIbI UccIe10BaHus 3P (EKTOB NCKYCCTBEHHON aHU30TPOIIHH.
23. WupynupoBaHHOE IBYJTyUeNpeIoMIICHHE

24. MHOrOKaHalIbHBIE aKyCTOONTHYECKHUE YCTPOUCTRA.

25. UHTerpanbHOONTHYECKUE aKyCTOONITHUECKHE YCTPOcTBa

26. UnTepdepeHins HEKOTepPEHTHOTO CBETa

27. UntepdepeHius KOrepeHTHOrO CBEeTa

28. Untepdepometp Dadpu-Ilepo.

29. Unrepdepomerp Maiikenbcona

30. UnTepdepomerp CaHbska, Ta3epHBIA THPOCKOIL.

[Tepeuens TeM U1 KypcOBOTO TPOEKTHPOBAHUS/BBIIIOJIHEHUS] KyPCOBOM paOOThI IpeJICTaBIEHbI B Ta0uIe
17.
Tabnumna 17 — ITepeueHp TeEM U KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS KYPCOBOU PaOOTHI




Ne n/m [IpumepHBIii TepeyeHb TeM AJIsl KypCOBOTO MPOSKTUPOBAHUS/BBITIOTHEHUS

KypcoBOii pabOTHI

Y4eOHBIM TUTAHOM HE TIPEYyCMOTPEHO

BOHpOCI)I JJIA IPOBCACHUA HpOMe)KyTO‘iHOﬁ aTTeCTallMi B BUAC TCCTUPOBAHUS IIPCACTABJICHBI B Ta6nnue
18.

Tabsmna 18 — [IpumepHsbIii HepedeHs BONPOCOB JJIsl TECTOB

Ne n/m IIpumepHBIii IEpedeHb BOIPOCOB 1JIsl TECTOB




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Yro Takoe aKyCcTOONTHUECKUH 3PPerT?

Uewm ormgaercs qudpakius Pamana-Hara ot mudpaknus bparra

3aKOHBI COXpPaHEHHS YHEPTUH U UMITYJIbCa AJISl IPOLIECCOB PACCESTHUA.

Uto Takoe U30TPOIHOE U aHW30TPOIHOE aKyCTOONTHUECKOE B3auMoeicTBre?
[lonsTre aHM30TPOMHOM Cpeabl.

YeMm oTiinvaeTcss KOJUIMHEAapHAas OT HEKOJUIMHEApHO! Andpakunu?

Y cTpoicTBO aKyCTOONITUYECKOTO MOAYJISATOPA.

Uro Takoe 35meKTpoonTrudeckuid 3 HexT?

Kak co3maTh HCKYCCTBEHHYIO aHH30TPOIHIO?

Yro Takoe JIMHEWHBINH U KBaJPAaTHYHBII 3IEKTPOONTHYECKHH 3P PeKThI?

Kakue cymecTByIOT METOABI OTIPEICIEHUS ANEKTPOONITHYECKUX KOAPPUINEHTOB?
Kakue cymecTByIoT METOABI ONpeACIeHHUs aKyCTOONTHYECKUX KOAPPHUINEHTOB?
Kax nabmonats 3¢ (HeKTh HCKYCCTBEHHON aHH30TPOTIHH?

Kak HabmonaTs HHAYIHPOBAHHOE ABYTydenpeIoMiIeHne?

Kak onTpenuts nosspr3annio ONTUYECKOTO N3TyYSHHUS.

Yro Takoe pom6 Dpenens?

Yro Takoe MOIyBOJIHOBAS U YETBEPTHBOIHOBAS IUIACTHHKU?

Kak HaOnroaTh KOHOCKOITUIO B KpUCTANJIax?

YeM 0TIMYAIOTCSA OJJHOCOHBIE OT IBYOCHBIX KPUCTAJJIOB?

Kak npaBuwibHO onpenenuTs Kpucrauiorpaduiyeckoe HampasieHue B Oyie

Kpucrasia?
Kakue Buap! be30npeoOpa3zoBarteneii CymecTByoT?
Kak nmoBopaunTBaTh MOJISIPU3ALMIO B ONITHYECKOM BOJIOKHE?

Kak coznaBath HUPKYIAPHYIO TOISAPU3ALNIO?




24. Uro Takoe aucriepcus ceeTa?
25. TToHsATHE BOTHOBOTO COMPOTUBIICHUS IS DICKTPOMATHUTHOTO M3ITYUYCHUS.
26. CornacoBaHue BOJIHOBBIX COMPOTUBIICHUI COCMHAEMBIX IIEMEHTOB.

27. Kak ucronp30BaTh akyCTOONITHYECKYIO siueiiKy Bparra ajis crekTpaJbHOro aHaamu3a

CBUY curnanos?
28. Uto Takoe MOAYJIAIUSA TOOPOTHOCTH jJa3epa?
29. Urto Takoe CHHXpOHHU3AIUI MO/ Ja3epa?
30. Uro Takoe aKyCcTOONTHICCKUN aediekTop?
31. Uro Takoe aKyCTOONTHIECCKHUN TIepecTpanBaeMblii (GMIIBTP ONTHYECKOTO H3ITyUeHUS?
32. Uro Takoe aKyCTOONTUYCCKHUI NIepeCcTpanBaeMblil (QUIIBTP U300paKeHUs?
33. Uto Takoe aKyCTOONITHYECKHHA KOPPEIATop?
34. Uro Takoe aKyCTOONTHICCKUN aHATN3aTOpP CIIEKTPa PAAHOCUTHAIOB?
35. TenzopHOe onycaHUE NEKTPOONTUIECKOTO U YIPYTOONTHIECKOTO IPPEKTOB.
36. Kakue ObIBAIOT 3JIEKTPOONTHYCCKIE YITPABIISIONINE YCTpolicTBa?
37. Urto coboii mpeACTaBsOT HHTEIPAITbHOONTHYECKHE aKyCTOONITUYCCKHE yCTpoiicTBa?
38. Uem oTnmuaercst nHTEp(hEPEHIMSI HEKOTEPEHTHOT'O OT KOTEPEHTHOT cBeTa?
39. Uro takoe unrepdpepomerp dadpu-Ilepo?
40. Yto Takoe nHTephepomeTp Maiikenbcona?
41. Yro Takoe unTeppepomerp Canbsika?

Uro Takoe «Iemnyyiias rajepes» U UCIONIb30BaHue 3TOro 3 dexra B J1a3epHOM T'HPOCKOIIE

IepeueHb TEM KOHTPOJIBHBIX PA0OT IO AUCIUILUTMHE 00YYAIOIINXCS 3a09HON (POpMBI 00yUEHHS,
npeCTaBJICHbI B Tabuie 19.

Tabauma 19 — ITepeueHbh KOHTPOIBHBIX PadOT

Ne i/m [TepedyeHs KOHTPOIBHBIX PaOOT

He npenycmoTrpeHno

8.4. Meroauueckue MaTepuabl, ONpeIesIone IPOoLeayphl OIICHHBAaHUS HHIUKATOPOB,
XapaKTepU3YIOMUX dTaIbl ((OpMUPOBaHHUS KOMIIETEHIINH, COAEPIKATCS B JTOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAITI,
peryIaMEHTHPYIOIIUX TIOPSAAOK U IPOLELYPY NMPOBEIEHNS TEKYIIETO KOHTPOJISI yCIEBAEMOCTH M MIPOMEXYTOUHOH
atrectanmu odyvaromuxcs 'Y AIL

9. MeTtoamueckue yka3zaHus 1151 O0YYIarOIIUXCS TI0 OCBOCHHUIO AUCITUTLTIHEI

L[CJ'H:IO JICKHUOHHOI'O KypcCa SBJIACTCA yFHY6J'IeHHOC HU3YyUCHUC 33KOHOMCpHOCTCﬁ
AKYyCTOOIITUYECKOI'O B3aMMOJCHCTBUS B KpucTtajjiax, MpUHIUIIOB pa60TI)I OCHOBHBIX TI/IHOB) AKYCTOOIITUYCCKUX




YCTPOUCTB(MOIYIATOPOB, 1e(ICKTOPOB, (GUIBTPOB, BOIIPOCOB UX MIPUMEHEHHUS B CHCTEMAX YIIPABICHUS
rapamMeTpaMH JIa3epHOTO0 M3JIy4EHHs U YCTpoicTBax 00padoTKH HHPOpMALUK. TIOITyYeHHUE CTYACHTaMU
HEOOXOJMMBIX M HAaBBIKOB [0 IPOLIECCaM pacdeTa U KOHCTPYHPOBAHMUS Pa3IMUHbIX aKyCTOONTHYECKUX YCTPOHCTB.
Metoauueckue yxa3zaHUs Juis oOydJaromuxcss 110 OCBOCHHIO JIEKIIUOHHOTO
Marepuana

OCHOBHOE Ha3HAYEHHE JIEKIIHOHHOTO MaTepHraia — JOTHIECKH CTPOHHOE, CHCTEMHOE, TTyOOKO€ U SICHOE
M3JI0KeHNe yueOHoro Marepuana. HasHaueHne cCOBpeMEHHO JIEKINH B paMKax JUCIUIUIHHBI HE B TOM, YTOOBI
MIOIY4UTH BCIO HH(GOPMAIIHIO TI0 TEME, & B OCBOSHUHU (PYHIaMEHTAIbHBIX MPOOJIEM JUCIUIUINHBI, METOIOB
HAyYHOTO TIO3HAHWSI, HOBEUIINX JOCTIKEHUN HAyYHOH MBICTH. B yueOHOM mporiecce JIEKINS BHITOTHSET
METO/I0JIOTHIECKYI0, OPTaHN3aIMOHHYI0 1 HH(pOpMannoHHyo GpyHKunu. JIeKIus pacKpbIBaeT MOHATHIHBIA
anmnapaT KOHKpETHOW 00J1acTH 3HaHMUs, e€ MPoOJIeMBl, JaeT HENbHOE MPECTaBIeHHE O TUCIUILIMHE, TOKa3bIBAET
B3aMMOCBA3b C IPYTUMHU AUCHUIIIIMHAMU.

HHaHHDVeMBI PE3YIbTATHI IIPH OCBOCHUU 06vqa}oanc;1 JICKIMOHHOT'0 MaTepuasa.

— TIOJIy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3ANMOCBI3aHHBIX 3HAHUH, YPOBEHb KOTOPHIX ONpEAeIsIeTcs
1IeJIEBOM YCTAaHOBKOM K KaXKJOW KOHKPETHON TEME;

— IOJIyYEeHHUE OIbITa TBOPUYECKOI PabOTHI COBMECTHO C ITPENOAaBaTeIeM;

— pasBHUTHE IPO(ECCHOHATBHO—IEJIOBBIX KAaUeCTB, TF00BH K MIPEAMETY U CAMOCTOSTETIBHOTO TBOPIECKOTO
MBIIIJICHUSI.

— TIOSBJICHUE HEOOXOIMMOTO HHTEepeca, HEOOXOUMOI0 ISl CAMOCTOSATEILHOM PabOTHI;

— MOJydeHHUE 3HAHWH O COBPEMEHHOM yPOBHE PAa3BUTHS HAYKH M TEXHUKH U O IPOTHO3€E MX Pa3BUTHUS Ha
OmpKaiIme rofpl;

— HAayYUTCS METOUYECKU 00padaThiBaTh MaTepua (BBIACIATH IIABHBIC MBICIIH U TTOJIOKEHHS, IPUXOINTH
K KOHKPETHBIM BBIBO/IaM, TOBTOPSTH UX B PA3IUYHBIX
(hopMynmHpOBKax);

— MOJyYeHUE TOYHOTO TTOHUMAHUS BCEX HEOOXOANMBIX TEPMUHOB M TIOHSTHIA.

JIeKITMOHHBIN MaTepUa MOXKET COMPOBOKIAATHCS IEMOHCTPAIMCH CIIAH/IOB U UCTIOIB30BaHUCM
Pa31aToOvHOr0 MaTepHasa Py MPOBEJCHUH KOPOTKUX JUCKYCCHI 00 0COOCHHOCTSIX MPUMEHEHHS OTACIbHBIX
TEMaTHUK IO JUCIUILINHE.

CTpyKTypa IpeaocTaBlIeHHs JEKIIHOHHOTO MaTepHaia:

— Tpe3eHTalus JIEKIIMOHHOTO MaTepHrajia B MyJIbTUMEIUHHON ay TUTOpUH;
— yKa3aHue HanOoJee BaKHBIX BOIPOCOB B JaHHOM Kypce;
— KpaTkas AUCKYCCHA IO JIEKIIMOHHOMY MaTepuany;
— uHOPMAIHS O JOTOIHUTENBHBIX MaTepHaiax, HeOOX0MUMBIX JUIs TOHUMaHHUs JISKIIMOHHOTO Kypca.
MeroayKa TpOBeIEHHS JICKIIMOHHBIX 3aHATUH MTPEACTaBICHBl B METOJMYECKOM ITOCOOMH Ha caiite kad.23

Metoandeckue yKa3aHus I O0YJIArOIIUXCS 110 TIPOXOXKICHUIO MPAKTHYCCKUX 3aHATHN
[IpakTrueckoe 3aHATHE SBISIETCS OAHOM U3 OCHOBHBIX ()OPM OpraHH3alrN YIeOHOTO TpoIiecca, 3aKIIF0YaonIasics B
BBITTOTHEHNH 00yJarOIIUMHCS TTOJT PyKOBOACTBOM ITPEIOIaBaTe s KOMIUIEKca YIeOHBIX 3aJaHUH C [IETBI0
YCBOGHUS HAyYHO-TCOPETUIECKUX OCHOB YICOHOH MTUCIUIUIMHBL, IPUOOPETEHHUS YMEHUI 1 HABBIKOB, OTIBITA
TBOPUYECKOH AEATEIBHOCTH.

[enbro MPaKTUYECKOT0 3aHATHS ISl 00YYAIOIIErOCs SIBJISICTCS MPUBUTHE 00YYAOIEMCsT YMEHUIN U HABBIKOB
MPAKTUUECKOU IeITeIbHOCTHU 10 U3y4aeMOU TUCIUILINHE.
[Tranupyemple pe3yabTaThl IPU OCBOCHUH 00YYaOIIEMCS IPAKTUICCKUX 3aHATHIA:

— 3aKpervieHue, yriyolieHne, paciiupeHne U AeTalu3alus 3HaHUH TIPH PEIIeHNH KOHKPETHBIX

3a7ad;

— pa3BHUTHE [TO3HABATENBHBIX CIIOCOOHOCTEH, CAMOCTOSITEIbHOCTH MBIIIUICHHS, TBOPUECKOI aKTHBHOCTH;
— OBJIQ/ICHHE HOBBIMH METOAaMH U METOUKaMHU H3YYEHUS KOHKPETHOU yueOHOU
JUCLIATUIAHBL,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOT'O OCMBICIICHHS TTOJTydSHHBIX 3HAHUI JIs BBITTOJTHEHUS 3aJaHNii;
— obecredeHue paroHaIbHOI0 COUCTaHMsI KOJUIEKTHBHON M MHIMBHIYJILHOH (hopM 00ydeHus.
DYHKIUY IPAKTUYECKUX 3aHATHUIM:

— MO3HaBaTEIbHAS; —

pasBHBaroIas; —

BOCIIHUTATEIbHAS.

ITo Xapakrepy BBIMIOJTHAEMBIX ~ OOYYaIONIMMCS  3alaHHiA o MPAaKTUUYECKUM  3aHATUSIM
HOAPA3JEIIAIOTCS Ha:



— O3HAKOMHTEJIbHbIE, IPOBOJUMBIE C IIEIBI0 3aKPEIICHUS U KOHKPETU3AIMH H3yUYE€HHOI'0 TEOPETHUECKOrO
MaTepuana;

— aHAJIMTHYECKHUE, CTABSILIUE CBOEH IeIIbI0 MTOy4YeHHe HOBOH MH(pOPMAIMK Ha OCHOBE (hOPMAITM30BaHHBIX
METOJIOB;

— TBOPYECKHE, CBA3aHHBIE C MOJYIECHHUEM HOBOH HH(OPMALMH ITyTEM CaMOCTOSITEJIFHO BHIOPAHHBIX TIOAX0/I0B K
pELIeHUIO 3aay.

@opMBI OpraHu3alMd  NPAKTUYECKUX  3aHATHH OTIpeNeNaoTcs B COOTBETCTBUH  CO
crenupUIeCKUMHI 0COOCHHOCTSIMU Y4eOHO! TUCIUIUTHHEL U nesiMu 00ydenus. OHM MOTYT IIPOBOJUTHCS:

— B MHTEPAKTUBHOM (hopMe (pelIeHre CUTYalIOHHBIX 3324, 3aHATHS 110 MOJCITHUPOBAHUIO PEASTbHBIX YCIOBUH,
JICIIOBBIE HTPbI, HTPOBOE MPOEKTHPOBAHKUE, UMUTAIIMOHHBIC 3aHSITHS, BHIC3HBIC 3aHITUS B OPraHU3AIUH
(npennpusiTusi), IenoBast yueOHas Urpa, poJieBasi urpa, ICUXOJIOTHYECKUN TPEHHUHT, KeiiCc, MO3TOBOM HITYPM,
TPYMIOBbIE TUCKYCCHN);

— B HE UHTEPAKTUBHOM (hopMe (BBIMOTHEHHE YIIPAKHEHHH, PEIIICHHE TUIIOBBIX 33/1a4, PEIICHHE CUTYAI[MOHHBIX
3a/1a4 ¥ JIpyroe).

MeTtoavka MpOBEACHUS MPAKTHYECKOTO 3aHATHS MOKET OBITh PA3IMYHOMN, IPH STOM BaXKHO JOCTIDKEHHE O0IIeiH
NN TACITUILTHHEL.

TpeGoBaHusi K NPOBeAeHUIO PAKTUYECKUX 3aHATHI
Toozomoeka ooknados, Pewenue 3a0ay.

TpeboBaHusI K MPOBEACHUIO MPAKTHICCKUX 3aHATHIA MPEACTABICHBI B METOJMYECKOM MTOCOOUH Ha caiiTe
kag.23

MeToanyeckue yKkazaHus JJIsl 00y4alOIUXCs 10 MPOXO0KIEHUIO 1a00paTOPHBIX padoT B xoze BBIMOTHEHUS
71a00paTOpHBIX paboTa 00yYaIOINICS JOJKEH YTIIIyOUTh U 3aKpEeNUTh 3HAHMUS, TPAKTHUECKUE HABBIKU, OBJIA/IETh
COBPEMEHHOM METOANKON M TEXHUKOW IKCIIEPIMEHTA B COOTBETCTBUH C KBaTH(PUKAIMOHHON XapaKTEPHUCTUKOM
oOyyatomierocs. BeimonHneHne 1a00paTopHBIX paboT COCTOUT U3 3KCIIEPUMEHTAIBHO-IIPAaKTHYECKOH, pacyeTHO-
AHAIIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPONPUSATHUI.

BrimonHeHne 1a00paTOpHBIX paboOT 00YJaIOINMCSI SIBIISIETCS. HEOTHEMIIEMON YacThIO U3yUSHHUS TUCIUTITHHBL,
orpezessieMol y4eOHBIM IIJIAaHOM M OTHOCHTCS K CPEACTBaM, 00ECIIEYHBAIOIINM PELIEHHE CIIETyIOIINX OCHOBHBIX
3a7a4 y 00y4aroIerocs:

— npuoOpeTeHne HaBBIKOB MCCIIEAOBaHMUS MPOIIECCOB, IBJICHUH U 00BEKTOB, H3y4aeMbIX B paMKax JaHHOH
JUCHUIIIUHBI,

— 3aKpeIUICHNE, PA3BUTHE U ACTATN3ALU TEOPETHIECKNX 3HAHNH, TIOyYCHHBIX Ha JEKIUAX; — MOTydeHUE HOBOH
nH(popManny 1Mo U3y4aeMoi JTUCLUITIINHE,

— npuoOpeTeHne HaBBIKOB CAMOCTOSTENILHOM PabOTHI ¢ TabOpaTOpHBIM 000PYIOBAHHUEM M IPHOOpaMH.

3ajanue U TpeOOBaHMs K MIPOBEJICHUIO J1Ta0OPATOPHBIX paboT
H3yuenue uHcmpyKyuu no 3KCRIyamayuy 1a6opamopro2o cmenoa H3zyuenue mexuuxu

bezonacnocmu npu pa60me C JIA3EPHBIM U3TTYHYEeHUEM.

CrpykTypa u popMa oT4yeTa 0 1a00paTOpHOIi padoTe
Omeemul Ha 60npocsi, npueedénnvle 8 maonuye 19

TpeboBanus k oopMIIeHHIO OTUETA O TabopaTopHOH padoTte
Tumynouwiti ucm
Kpamxkoe onucanue yenu rabopamophoii pabomul.
Pezynomamur Pacuemebi.
Boi6ooul.

Mertoandeckne yKazaHus Juisi 00YYarOMIMXCs MO MPOBEICHHIO Ta00PAaTOPHBIX PaboT MPEACTaBICHBI B
METOAMYECKOM TTOCOOHH Ha caiite kad.23

Meroauueckue yka3zaHus U1l 00yJaroMuXCs 10 MPOXO0XKICHHIO IIPOMEKYTOTHON aTTecTalnu
ITpomexxyTouHas aTTecTays 00yJaroIUXCsl IPEAyCMaTPUBACT OLIEHMBAHNE IPOMEXXYTOUHBIX H
OKOHYATEeNNbHBIX PE3yJbTaTOB 00ydeHHs o qucuumuinHe. OHa BKIIIOYaeT B ceOs:

— 3a4€T — 3TO (I)OpMa OLICHKH 3HaHHﬁ, NOJTY4YCHHBIX 06y‘laIOIIII/IMCH B XOA€ U3YyUCHUSA y‘le6H017[

JUCUUILIMHBI B LIEJIOM HJIM IPOMEXKYTOUYHAs (110 OKOHYaHUU CEMECTpa) OLEHKA 3HaHUIT 00y4aronmMcst o
OTJENIBHBIM pa3/iesiaM JTUCIUIUIMHBI C aTTECTAlMOHHON OLIEHKOM «3aUTEHO» MM «HE 3aUTEHO.



Cucrema OLIEHOK NPH MIPOBEACHUH TPOMEXYTOUHOM aTTeCTalluK OCYIIECTBIISAETCS B COOTBETCTBHHU C
TpeboBanusmu Ilonoxennit «O TeKyleM KOHTPOJIE yCIIeBAEMOCTH M ITPOMEXKYTOUHOH aTTECTALMH CTYICHTOB
'Y AII, o0yuaromuxcs 1o IporpaMMBbl BEICIIETO 00pa3oBaHs» U «O MOYIbHO-PEHTHHIOBOM CHCTEME OLIEHKH
KadyecTBa yuyeOHOI1 paboTs! cTyneHToB B ['YAID».

Meroanueckre yKa3zaHus JUIs 00y4aromuXcs yKa3aHus 110 MPOX0XKICHUIO TPOMEXYTOUHON aTTeCTaluu
MIPEACTABICHBI B METOAMYECKOM IIOCOOMH Ha caite kad.23

Jlucr BHeceHUs M3MEHEHHH B pabovyIo POrpaMmy AUCHUILTHHEL

Jlata BHECeHHS
H3MEHEHUH U
JOIIOJIHEHUH.

ITonmnuce BHECHIETO
H3MEHEHMS

CopaepxaHrue U3MEHEHHUHN U TOTIOTHEHUI

Jara u Ne

MIPOTOKOJIa
3aceIaHus
Kadeapol

IMonmuce
3aB.

Kadeapoit




