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AnHOTaNMs

HucuuiuinHa «BBeneHue B opToroHajbHbIE NMpeoOpazoBaHUs MH(OPMAIMU» BXOAUT B
00pa3oBaTeNbHYI0 MPOTpaMMy BBHICHIETO OOpa3oBaHMsI — TMIporpamMmy OakamaBpwara IO
HampaBieHuio noAarotoBku/ creruanbHocTH 09.03.01 «MHbopMaTHKa M BBIYMCIHTEIbHAS
TEXHHMKa» HamnpaBiIeHHOCTH «KOMMBIOTEpHbIE TEXHOJOTMHM, CHUCTEMbl W ceTu». JucuurmHa
peanuzyercs kapeapoit «Ned4y.

JucuuninuHa HanesaeHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIONINX KOMIETCHIINMN:

I1K-8 «CriocobeH BBINOIHATH HAayYHO-UCCIEA0BATEIbCKUE U ONBITHO-KOHCTPYKTOPCKHE
paboTh»

ConepxaHue IUCHMIUIMHBI OXBAaTbIBAa€T KPYr BONPOCOB, CBSI3aHHBIX C MOJY4YEHHEM
CTyZCHTaMHU HeOOXOAMMBIX 3HAHHUH U HABBIKOB B 00JIACTH OPTOTOHAIBHBIX MPEOOpa3OBaHMA, KaK
TEOPETUYECKOro, TaK M MPUKIAJAHOTO XapaKTepoB, A PEIICHUS MNPAKTUYECKUX 3aJad IO
AQHAJINU3Y U OCTPOEHUIO KPUITOYCTONYUBBIX HHPOPMAIIMOHHBIX CUCTEM.

[IpenogaBanue AMCUMILIMHBI TMpeAycMaTpUBaeT cieayrounme (OpMbl OpraHU3aIUH
y4eOHOTo Tpolecca: JEKIUH, jJadopaTopHbie padOThI, CaMOCTOATENbHAas padoTa CTYy/ACHTa,
KOHCYJIbTaIUH.

[IporpaMMoii AHUCHHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCTIIEBAEMOCTH, POMEKYTOUHAS aTTecTals B popMme 3a4era.

OO6mast TpyJJ0OEMKOCTh OCBOCHHS JUCIUIUIMHBI COCTABIs€T 3 3a4eTHBIX eauHUlbl, 108
4acoB.

S3bIk 00yueHus 0 JUCLUILIUHE «PYCCKHID)



1. TlepeyeHb muaHUPYEMBIX pPe3yIbTATOB OOYUEHHUS MO TUCIUILINHE

1.1. Ilenu npenogaBaHus TUCUUILTAHBI

[lonyuyenue crygeHTaMu HEOOXOAMMBIX 3HAHUW U HABBIKOB B O0JIACTH OPTOTOHAIBHBIX
npeoOpa3oBaHnii, KaKk TEOPETUYECKOro, TaK M MPOKJIAJHOTO XapaKTEpOB, IS PEUICHUS 3amad
MOCTPOCHUS KPUNTOYCTOMYMBBIX HMH(POPMAIMOHHBIX CHCTEM U allapaTHO-IPOrpaMMHBIX
KOMILJIEKCOB.

1.2. JlucuuruinHa  BXOAWT B COCTaB  dYacTH, (opMupyeMod  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOM MPOrpaMMBbl BICIIET0 00pa3oBaHus (nayee —
OI1 BO).

1.3. TlepedeHb MIaHUPYEMBIX Pe3yJIbTATOB OOYUYCHHSI IO TUCITUILINHE, COOTHECEHHBIX C
MJIaHUpyEeMbIMH pe3ysibTaTamMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHHUILTUHBI OOYYAIOIIUNCSA JOHKEH 00JaJaTh CIeXyIONIME
KOMIETEHIMSIMH WM UX YacTsMU. KoMIeTeHIMy 1 MHAUKATOPbI UX JOCTHKEHUS TPUBEJICHBI B
tabnwure 1.

Ta6mmma 1 — [lepeueHb KOMIIETEHIIMI ¥ HHIUKATOPOB UX JIOCTHKEHUS

Koo u
Kareropus (rpymnmna) Kon v HanMeHoBaHNEe MHAUKATOPA JOCTUKCHHUS
HanMEHOBAaHUE
KOMITETEHIINH KOMIIETEHIIAH
KOMIIETEHIIHN

[1K-8.3.1 3HaTh aKTyaJIbHYI0 HOPMATHUBHYIO
JOKYMEHTAIMIO B COOTBETCTBYIOLICH 001acTH
3HAHU; METO/Ibl aHAJIM3a HAyYHBIX JaHHBIX;
METO/Ibl U CPEJICTBA IUIAHUPOBAHUSA U
OpraHu3alUK UCCIIEOBaHUHN U pa3paboTOK
[IK-8.Y.1 yMeTh NpUMEHATH aKTyaJIbHYIO
HOPMATUBHYIO JTOKYMEHTALUIO B
COOTBETCTBYIOIIEH 00J1aCTH 3HAHUI; 0POPMIIATH
pe3yJIbTaThl HAyYHO-UCCIEN0BATEIbCKUX U

[1K-8 Criocoben
BBITIOJTHATH HAYYHO-
[IpodeccronanbHBIC | HCCIEIOBATEIBCKHE

KOMIICTCHIIN " OIIBITHO-
OTIBITHO-KOHCTPYKTOPCKHUX paboT
KOHCTPYKTOpPCKHUE
paBoTEL [1K-8.B.1 Bnanets HaBbIKaMu cOOpa U U3yUEHUS

HAYYHO-TEXHUYECKOW MH(OPMALIUH 110 TeMe
HCCIIeJOBaHUN M Pa3pabOTOK; MPOBEICHHS
aHaJM3a HAyYHBIX TAaHHBIX, PE3yJIbTAaTOB
HKCTIIEPUMEHTOB 1 HAOIIIOACHUI; TEOPETHYECKOTO
000011IeHNS] HAYYHBIX JTAaHHBIX, PE3yJIbTATOB
9KCTIIEPUMEHTOB 1 HAOJIIOACHUH

2.  Mecto aucuuriuHbl B cTpykType OI1

JucuumuinHa MoKeT 0a3upoBaThCS HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YYEHHUH CIEeTYIOUINX AUCIUILINH:

— MaremaTtuka. MareMaTnyeckuil aHaJIn3

— HWudopmaruka

— @usuka

— OCHOBBI TPOTPAMMUPOBAHHUS.

3HaHUd, TOJy4YeHHbIE NPU U3yUYEHWU MaTepuana JaHHOW JUCUUIUIMHBI, UMEIOT KakK
CaMOCTOSITENIbHOE 3HaYCHHE, TaK M MOTYT HCIIOJIb30BaThCS MPH M3YUYCHUU JPYTUX TUCIMILIMH,
MIPH TIOJITOTOBKE BBIMTYCKHOW KBaTM(PUKAITMOHHOW pabOoThl OakagaBpa.

3. O0BeM U TPyA0EMKOCTh TUCIUILTAHBI
JlanHbIe 00 00IIEM OO0BbEeMe AMCUHUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIIOB Y4eOHOM
paboTHI IO TUCHIHUTUINHE (M paclpeesieHUue 3TOH TPYIOEMKOCTH IT0 CEMECTpaM) MPEACTABICHBI B
Tabimue 2.




Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTNHBI

TpyroemMKoCTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
NeS
1 2 3

Oowan mpyooemKkocma OuUCUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHnbie 3anamus, BCETO 4ac. 34 34
B TOM YHCJIE!

nexuun (J1), (gac) 17 17

npakTuyeckue/cemuHapckue 3anarus  (I13),

(dac)

naboparopuslie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (1ac)

9K3aMeH, (4ac)
CamocmoamenvHas paboma, Bcero (dac) 74 74
Buo npomescymounoit ammecmayuu:. 3a4er,
mudd. 3ager, sx3ameH (3auver, Hudd. 3au, | 3auer 3aver
DK3.%%*)

*k
[IpuMeuanue:  kaHIUAATCKHI SK3aMeH

4. CopepxaHue JUCIUTITMHBI
4.1. PacnpenesneHue TPyI0EMKOCTH AUCIUILUIMHBI TIO pa3ieiaM ¥ BUAM 3aHSATHH.
Paznensl, TEeMBI AUCIUIIINHBI U MX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCHUIIIMHBL, HX TPYAOEMKOCTh

Jlexmuu | 13 (C3)| JIP KII CpPC

Pa3nensl, TeMbI JUCHMILINHEI (ac) (9ac) (ac) (ac) (9ac)

Cemectp 5

Pazznen 1. OCHOBBI TEOPUU OPTOTOHAIBHBIX
npeoOpa3oBaHuil pacTPOBBIX U300paKEHHIA

Tema 1.1. Kimaccudukanmsi opToroHaJIbHBIX
npeoOpa3oBaHuit

Tema 1.2. BeiunciieHe OpTOrOHAJIBHBIX MaTPUIL B
nosisax ['anmya

Tema 1.3. UncieHHbIE METOAEI HAXO0XKICHUSI
OPTOTOHAJIBHBIX MATPHUL]

Paznen 2. [Ipukinaanbie 3aja4u OPTOTOHATIBHBIX
npeoOpa3oBaHuit

Tema 2.1. O6paboTka n300pakeHu
OpPTOTOHAJIBHBIMU MPE0OPa30BAHUSAMHU 8 7 36
Tema 2.2. ®unbTpsel. Heranuknndyeckue GUIbTpeI
Tema 2.3. AITOPUTMBI MACKUPOBAHUS PACTPOBBIX
N300paKCHHUI

Htoro B cemecTpe: 17 17 74

Hroro 17 0 17 0 74

[IpakTHueckass MOATOTOBKA 3aKJIOYAETCSl B  HEMOCPEICTBEHHOM  BBIIIOJIHEHUU
o0yyaromMUMHUCS  ONpPENENCHHBIX  TPYAOBBIX  (QYHKUMH,  CBA3aHHBIX ¢  Oyn;yuiel
npodeccHoHaIbHON AEATEIBHOCTHIO.




4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
CopepxaHre pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0muIiie 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HazBanue u copeprxanue pa3aeinoB U TeM JIEKIIMOHHBIX 3aHATHH

1

Paznen 1. OCHOBBI TeOpHH OPTOTOHAIBHBIX TPEOOPa30BaAHUN
PaCTPOBBIX U300paKCHHIA

Tema 1.1. Knaccudukanusi opTOroHaabHBIX MpeoOpa3zoBaHuil
Wcropus Teopun opToroHanbHbIX peoOpa3oBaHuii. MaTpulisl
npeoOpaszoBanus Oypre u Anamapa. KBazuoproronanpHbie
MaTpulibl. OpHaAMEHTHI KBa3HOPTOrOHAIBHBIX MAaTpull. CBS3b
TEOPHUH YKCET C KBa3MOPTOTOHAJILHBIMU MaTpuiaMu. Matpous
®ano. Untepnperanus teopem Jlarpanxka u Ditnepa-depma
OpPTOrOHAJILHBIMU MaTPHULAMHU.

Tema 1.2. Berunciienre OpTOroHAJIbHBIX MaTpHIl B moJsix [amya.
OcHOBHbIE TIOJIOKEHUSI TEOPUH KOHEUHBIX MOJeH. ApudmeTrKa
nosier ['anmya. MyJIbTUINIMKATUBHBIE IPYIIBI KOHEYHBIX MTOJIEH.
CBs13b KOHEYHBIX MOJIEH C OPTOTOHAIBHBIMU MaTPUILIAMHU.
Jnnamuyeckue cucrtemsl B noisix ['anya. [loctpoenue
MOHOIMKIIOB Y OUITMKIIOB B KOHEYHBIX MOJISIX.

Tema 1.3. UucneHHble METOABI HAXO0XKIEHUSI OPTOrOHATIBHBIX
MaTpHuil.

Knaccudukanus 94MCcIeHHBIX alTOPUTMOB HAXOXKICHHUS
OPTOTOHAJIBLHBIX MaTpull. HelnHeHbIe anropuTMbl
ONTUMU3ALMNH IETEPMUHAHTA. AJITOPUTMBI CITy4YaHOTO MOUCKA.
OntrMu3anus BBIYUCIUTEIBHON CXEMBbI aJITOPUTMOB CIIyYalHOTO
MOMCKA KUCIOIb30BAHUEM CUMMETPHUM U KOCBEHHBIX MTPU3HAKOB
OPTOTOHAJILHOCTH. MeTo 1 OpOuT.

Paznen 2. Ilpuknaanbie 3a1a4u OpTOTOHATIBHBIX
npeoOpa3oBaHuit

Tema 2.1. O6paboTka H300pakeHU OPTOTOHATTLHBIMHU
npeoOpa3oBaHUAMHU

3amaun 00paboTKy m300paxennid. TBuTTep MepcenHa.
Knaccuuecknii Tpakt 06paboTku n300pakeHUH.

Tema 2.2. @unptpel. Heramuknuyeckue GuibTphl.

ANropuTM CXKaTUS C MaJIOYPOBHEBBIMH KBa3MOPTOTOHAJIbHBIMU
MaTpHUIAMH.

Tema 2.3. AIropuT™Mbl MAaCKUPOBAHUS PACTPOBBIX U300paKEHUI
Knaccudukanus kpunrorpadpudeckux 3anad. MackupoBaHue
M300paKeHHI C ITOMOIIBIO0 UPPAIMOHAIBHBIX MaTpull MepceHHa.

4.3. Ilpaktuueckue (CeMUHAPCKHUE) 3aHITUS
TeMbl IpakTHYECKHUX 3aHATHI U UX TPYJOEMKOCTh IIPUBEICHBI B TaOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHSI U UX TPYI0EMKOCTb

3 anx No
Ne | Tems! npaktuueckux | POpMBbI MPAKTHUECKUX | TpPyd0€MKOCTh, |IPAaKTHUECKOH |pasiena
/11 3aHATHH 3aHATUNA (qac) MOATOTOBKH, | JUCIIAI

(gac) JIUHBI

Y4eOHBIM IJIaHOM HE MPEIYCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U MX TPYIOEMKOCTh ITPUBECHBI B TAOIHIIE 6.

Tabnuua 6 — JlabopaTopHble 3aHATHSI U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TPyAOGMKOCTS, | MPAKTIHECKOH | pasiena
/11 (dac) MOJATOTOBKH, | JHMCIIWAI
(dac) JIVHBI
Cemectp 5
1 [Touck skcTpeMaTbHBIX OUIMKIIOB ¢ KaliMOU 5 5 1
Tomcona
2 | [louck marpun Anamapa B popme byra 5 5 1
3 | ANropUTMBI MaCKHPOBAHUS N300paKeHUN 7 7 2
Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOIHEHUE KYPCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPEyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJarOIIXCs
Busiel caMocTosITENIbHOM pabOTHI M €€ TPYJI0SMKOCTh PUBEICHBI B Ta0uiie 7.

Tabnuna 7 — Bunbel camocToaTeIbHON pabOThl M €€ TPYJI0EMKOCTh

. Bcero, | Cemectp 5,
Bun camocrositenbHOl paboTh
yac qac

1 2 3

W3yuenue Teopetnyeckoro Mmarepuaia gucuuiuivgsl (TO) 26 26
[ToaroroBka OT4eTOB MO JAOOPATOPHBIM paboTam 20 20
[ToaroroBka K npomexytouHoi arrecrauuu (ITA) 28 28
Bceero: 74 74

5. IlepeueHsb yueOHO-METOAMYECKOTO 00SCIICUCHUS
JUUISL CAMOCTOSATENIbHON PabOThl 00YUYaIOIIMXCS 110 JUCIUTUTHHE (MOIYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepualbl AJsl CaMOCTOSTENbHOW paboThl 00yJaromuxcs yKa3aHbl B

n.a. 7-11.

6. IlepeueHb MEYaTHBIX U AJICKTPOHHBIX YUCOHBIX U3aHUN

[lepeyeHb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUN NPUBEIEH B TadIuIle 8.

Ta6mmia 8— IlepeueHb MeYaTHBIX W JIEKTPOHHBIX YUCOHBIX U3aHUN

KommuecTtBo 3K3eMInIsipoB B
Mudp/
bubnuorpaduueckas ccpuika OuOIOTEeKE
URL anpec
(KpoMe 3IIEKTPOHHBIX IK3EMILISIPOB)

004 Crpun-merona npeodpa3oBaHus H300paKSHUM 105
M 64 u curnanoB [Tekct] / JI. A. MupoHoBckwuii, B.

A. Cnaes, C.-Iletep0. roc. yH-T a3pOKOCM.

npubopoctpoenusi. CI16: [Tonurexnuka,

2006. 163 c.
004 [Tpumenenue BeriBneToB st [OC [Teker] / 20




I 87 I'. I'. llITapk; nep. H. 1. CmupHOBa; pen. A.
I'. Kropkuan. - M.: Texnocdepa, 2007. 183 c.

VYmusamkul, C.B. Teopernueckue 0CHOBBI
1 (poBO 0OPaOOTKH ¥ MPEICTABICHUS
CUTHAJIOB. [ DJEKTPOHHBIN pecypc]: yueo.
nocobue DIeKTpoH. gaH. MockBa:
Texnocdepa, 2012. 368 c. Pexxum noctymna:
http://e.lanbook.com/book/73526

Marazunnukosa, A.JI. OcHOBBI U POBOI
00pabOTKH CUTHAJIOB. [ DNEKTPOHHBIN
pecypc]: yue6. mocobue DNeKTpoH. J1aH.
CII6: Jlanb, 2016. 132 c. Pexxum gocryma:
http://e.lanbook.com/book/76274

7. TlepeueHb AMEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEJIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
[Iepeuyenn 3JIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB nH(pOpPMaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMIUIMHBI
npuBesieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHp SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOHU ceTu «IHTepHeT»

URL anpec HaumenoBanue
http://livelab.spb.ru Yuebnsiit komiuieke ['YAIT «KuBast kuura»

8. IlepeueHr HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. Ilepeuenp nporpaMMHOro oOecreueHus, HCHOJb3YyeMOro MpHU OCYILECTBICHUH
00pa30BaTENILHOTO MpoIiecca M0 AUCLHUILINHE.
Ilepeyenp ucmonbp3yeMoro NporpaMMHOro odecredyeHus npejacrasieH B Tadbnure 10.

Ta6muma 10— [lepeyerHs nporpaMMHOTo o0ecreyeHus

Ne /1 HaumenoBanue

1 MATLAB R2012b

8.2. [lepeueHp WH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO AUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMAIITMOHHO-CIIPABOUHBIX CUCTEM

No /1 HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepHalbHO-TEXHHUYECKON 0a3bl, HEOOXOAMMOW ISl  OCYILIECTBIICHUS
00pa30BaTEILHOTO MpoIiecca MO TUCIUTUIHHE, TIPECTaBICH B Tabmuel2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHHUECKOMN 0a3bl




Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepHaTbHO-TEXHUIECKOM 0a3bI (Ip1 HEOOXOTUMOCTH )

1 JleknmonHas ay iutopus

10. OueHouHble cpescTBa JUIsl IPOBEACHUS IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIS IPOBEIEHUS MPOMEXKYTOYHOW AaTTeCTallUu
o0ydJaronuxcs no AUCIMIUIMHE MpUBeeH B Tabiue 13.
Tabauna 13 — CocTaB OLIEHOYHBIX CPEICTB JIJIsl IPOBEACHUSI IPOMEXKYTOUHOM aTTeCcTalluu

By npomeXyTOYHOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

3ayer Cnucok BOmpocoB

10.2. B kadecTBe KpHUTEpPUEB OILIGHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIINH 00y4aloUMMHCs MPUMEHseTCsl S-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETCHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B Tedenne ceMecTpa MOXKET MCIOJIb30BAThHCS
100-6amibHast  mKana — MOAYJIbHO-PEHTHHTOBOW  CHCTEMBbl ~ YHHUBEPCUTETa,  IpaBUIa
HCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepuu orieHku ypoBHs chOPMHUPOBAHHOCTH KOMITETCHITUNA

OrieHKa KOMIIETEHINN

XapakrepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA
5-0OasuIbHAas IIKaIa P P (bop

— oOyyaromuiics TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpEHHO, JIOTHYHO, ITOCIIEJIOBATEIFHO U TPAMOTHO €T0 U3JIaracr;

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIONOJHHUTEIBHON JIMTEPATYPHI,
TECHO IMPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C IPAKTUICCKON
JIESITCIIbHOCTHIO HAIPABJICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJ1aeT BBIBOABI M 00OOIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIICIMAIM3HUPOBAHHBIX MMOHITHH.

«OTIIMYHO»
(GauTCHO»

— 00yJaromuics TBEPIO YCBOMI MPOTPaMMHBINA MaTepHall, TpPaMOTHO U
10 CYH_IGCTBy u3jgara€t c€ro, OHI/Ipa.SICI: Ha 3HaHUA OCHOBHOI>'I
JUTEPaTyphl,

— HE JIOMYCKAeT CYIIEeCTBEHHBIX HETOYHOCTEH;

— YB$[3I)IBaCT YCBOCHHLIC 3HAHUA C HpaKTI/IIICCKOfI OCATCIIBHOCTBIO
HaHpaBHeHI/Iﬂ;

— apryMEHTUPYET HAay4YHbIEC MTOJI0KEHUS;

— JIeJ1acT BBIBOJBI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CNEIMAIN3UPOBAHHBIX OHSITHM.

«XOPOLIO»
«3AYTEHO

— 00yyJaromuiicst yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYILIECTBY M3JaraeT €ro, OMMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPaTYpHI;

— JIOITyCKAeT HECYIIECTBEHHBIE OIINOKH U HETOYHOCTH;

— UCIBITBIBACT 3aTPYJHEHUs B IPAKTUYECKOM IIPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— c51a00 apryMEeHTUPYET HayuHbIE ITOJI0KEHUS;

— 3aTpynHseTCS B (POPMYITMPOBAHUN BBIBOJIOB M 0000IICHHUIA;

— 4aCTUYHO BIAJECET CUCTEMOW CIIELMAIM3UPOBAHHBIX IIOHITHUH.

«YIIOBJICTBOPUTEITLHOY
«3AYTCHO»

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM YacTW MPOrpaMMHOTO

MaTepuaa;

«HEY/IOBJIETBOPUTENBHOY» | — IOIYCKAeT  CYIIECTBEHHbIE  OMMOKM M HETOYHOCTH  IpHU
«HE 3a4TCHO» paccMOTpEeHUH MPOOJIEM B KOHKPETHOM HallPaBIICHUY;

— UCTIBITBIBAET TPYJHOCTH B IPAKTUYECKOM PUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTUPOBAaTh HAYYHbIE MOJIOKEHUS;




OrieHKa KOMITETEHIINT

5-0ayUIbHAs IIKaJIa

XapaxrepucTrka chpopMHUPOBAHHBIX KOMITETEHITHI

— He (hOpMYITUPYET BBIBOJOB U 0O0OILICHHIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UM UHBIE MATEPHUAJIBI.
Bomnpocs! (3agaun) u1s 5K3aMeHa MpeicTaBlieHs! B Tadnue 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) i1 SK3aMEeHA I/IH,I[II/I<I?£FOpa
Y4eOHBIM IJIAHOM HE MIPEYyCMOTPEHO
Bomnpocsr (3amaun) ams 3adera / nmudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3auera
Kon
Ne i/t [Tepeuens BompocoB (3amav) auis 3adeta / qudd. 3auera HHMKaTOpA
| Knaccudukaiiusi opToroHaJgbHbIX IpeoOpa3oBaHui I1K-8.3.1
2 VicTopus TeopuH OpTOTOHAIBHBIX MPE00pa30BaHHM I1K-8.3.1
3 Martpuipsl npeodpazoBanust Pypse u Anamapa I1K-8.3.1
4 KBa3uoproronanbHble MaTpHILIbI I1K-8.3.1
5 OpHaMeHThI KBa3MOPTOTOHAJIBHBIX MATpPHIL I1K-8.B.1
6 CBs3b TEOPUU YUCET C KBA3MOPTOTOHAJIBHBIMUA MAaTPHUIIAMHU I1K-8.B.1
7 Martpouna Pano I1IK-8.3.1
8 WuTepnperanus teopeM Jlarpanxa un Jinepa-depma IIK-8.B.1
OpPTOTrOHAJILHBIMHU MaTPHULIAMHU
9 Brluncnenue oproroHaiabHbIX MaTpUL B oJisIX ['anmya I1K-8.V.1
10 OcCHOBHBbIE MOJIOKEHUSI TEOPHUH KOHEUHBIX MOJIEeH I1K-8.3.1
11 Apudmeruka nozeii ['anya I1K-8.B.1
12 MynbTUIUIMKATUBHBIE TPYIIBI KOHEYHBIX MOJIEH I1K-8.B.1
13 CBs13p KOHEUHBIX IIOJIEH C OPTOrOHAJIBHBIMU MaTpULIAMU I1K-8.B.1
14 Jlunamuueckue cuctemsl B nossix ["anya I1K-8.B.1
15 [TocTpoeHre MOHOIIMKIIOB M OUITMKIIOB B KOHEYHBIX ITOJISIX IK-8.VY.1
16 UncneHHble METOAbl HAXO0KIEHUS OPTOrOHAJIBHBIX MaTPHIL I[1K-8.B.1
17 Knaccudukanust 4ncaeHHbBIX arOPUTMOB HAXOXKICHUS T1K-8.3.1
OPTOTOHAJIBHBIX MATPHUIL
18 Henuneitnple anropuT™Mbl ONTUMHU3AIMHU AETEPMUHAHTA I1IK-8.B.1
19 AJNropUTMBI CIIy4aliHOTO IOUCKa I1K-8.B.1
20 Meton opout [IK-8.B.1
21 [IpuknaaHble 3a1a4l OPTOrOHAIbHBIX MPEOoOpa30BaHUM I1K-8.V.1
22 O06paboTka n300pakeHN OPTOrOHAIBHBIMU I1K-8.B.1
PeoOpa30BAHUSIMH
23 ®unbTp MepceHHa I1K-8.B.1
24 Kiaccuueckuii TpakT 06paboTku n300paxeHui IT1K-8.3.1
25 QuIbTpHI I1K-8.3.1
26 Heranuknnueckue GuibTpbl I1K-8.3.1
27 Krnaccudukanus kpuntorpaduueckux 3agad I1K-8.3.1
28 MackupoBaHue n300paxeHuii ¢ momoribio upparnuonanbaeix | [TK-8.B.1

Marpui, MepceHHa.




[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIOMHEHUSI KYypCOBOM paboThI
MpeJICTaBICHBI B Ta0nwie 17.
Ta6mmma 17 — [lepedyers TemM a1 KypCOBOTO MPOSKTHPOBAHMUSI/BBITIOJHEHUS KYPCOBOH pabOTHI

Ne /i [TpumepHbIi IepeyeHb TEM ISl KypCOBOTO IPOSKTHPOBAHUS/BBITIOITHEHUS
B KypCOBOM pabOThI

Y4eOHBIM IIIaHOM HE MPEYyCMOTPEHO

Bompocel 11 mpoBeneHHMsT TPOMEXKYTOYHOM aTTecTalli B BUIE TECTUPOBAHUS
npecTaBiIeHb B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii mepeueHb BOIPOCOB JJIsl TECTOB

Kon

Ne n/mt [IpuMepHBIii epeYeHb BOIIPOCOB IS TECTOB
UHAMKATOpa

Y4eOHBIM NJIAHOM HE IPETYyCMOTPEHO

[lepeyeHb TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAOIIMXCS 3a0YHON (OpPMBI
o0y4eHus1, IpeICTaBICHbI B Ta0nwmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Meroauueckue  MaTepuaibl,  ONpPENENSAIOUIMEe  MPOLEAypbl  OLEHUBAHUS
UHAMKATOPOB, XapaKTEpU3YIOIUX ATanbl (HOPMHUPOBAHHUS KOMIETEHIMH, coiepx aTrcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyrOmMX MHOPALOK W HPOLEAYPY
IIPOBEJCHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui 00yYaroluxcs
['VAIL

11. Meronuueckue ykazaHus sl OOyHarOIINXCsl IO OCBOCHHUIO JUCITUTITMHBI

11.1. Meronuyeckue ykKazaHusd A OOy4arlOUIMXCS 10 OCBOCHHIO JIEKIIMOHHOIO
MaTepuaa.

OcHOBHOE Ha3zHAauY€HHWE JICKIIMOHHOTO MaTepuaja — JOTUYECKU CTPOUHOE, CHUCTEMHOE,
rIy0OKoe U SICHOE W3NIoKeHHEe ydeOHoro marepuana. HasHaueHune COBpPEMEHHOHN JEKIUU B
paMKax JUCHHUILIAHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMAIMIO MO TEME, a B OCBOCHUHU
dbyHIaMEHTaNIbHBIX MpPOOIeM JUCHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JTOCTI)KCHHM HaydHOM MbICIH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpraHU3aIMOHHYI0 U UHGOpMaAMOHHYI0 (pyHKUIWHU. JIeKIus pacKpbeiBaeT MOHATHIHBIN anmapar
KOHKPETHOW oO0jacTu 3HaHHS, €€ TPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCHUTIITMHAMH.

IInanupyemele pe3yIbTaThl IPH OCBOCHUU 00YYaIOIUMHUCS JICKIIMOHHOIO MaTepuaa:

— TIOJIy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHWM, YpPOBEHb
KOTOPBIX OIpeAeTseTCs eNeBO YCTAaHOBKOW K KaXKI0M KOHKPETHOU TEME;

— TIOJMy4Y€HUE OMBITa TBOPUYECKOM pabOThI COBMECTHO C MPEMOIaBaTENIEM;

— pa3BuTHE MNpO(EecCHOHANBHO-IENOBBIX  KauyecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIIJICHHUS.

— TIOSIBJICHHWE HEOOXOAMMOTO MHTEpECca, HEOOXOIUMOTO JJISI CAMOCTOSITETFHON pabOTHI;

— TIOJyYeHWE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH M TEXHHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJIMKAMIIINE TOIBL;




— HAYYUTHCS METOJUYECKH 00pabaThiBaTh MaTepwal (BBIICISITH TJIaBHBIE MBICIHA U
MOJIOKEHUsS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIaM, IIOBTOPATH WX B  Pa3IUYHBIX
bopmyaHrpoBKax);

— TOTy4YeHUE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSATHH.

JIGKIIMOHHBIN ~ MaTepual MOXKET CONPOBOXKAATHCSA JACMOHCTpalued ClaiiioB |
UCIIOJIb30BAaHUEM Ppa3laTOYHOTO MaTepuajia IPU TPOBEACHUM KOPOTKUX ITUCKyCcCHid 00
0COOEHHOCTSIX IPUMEHEHHUS OTJCIbHBIX TEMATHK IO TUCIIUIUTHHE.

CTpyKTypa NpeaocTaBiICHUs JEKIIMOHHOI0 MaTEpUaa;

— H3nokeHne TeOpeTHUECKUX BOIPOCOB, CBSA3aHHBIX C pACCMATPUBACMOMN TEMOM

— Omnucanue METOAOB W TPOTPAMMHBIX CPEICTB OPTOTOHAIBHBIX TPeoOpa3oBaHUM
UH(POPMAIMOHHBIX CHCTEM

— JleMOHCTpanusi IPUMEPOB OPTOTOHAIBHBIX MPEOOpPA30BaHUN C MPUMEHEHUEM METOJIOB
U TIPOTPaMMHBIX cpeAcTB IHTepHEeT

— O060061IeHNEe U3T0’)KEHHOTO MaTepuaia

— OTBeThI Ha BO3HUKAOIINE BOTIPOCHI TI0 TEME JICKIIHH.

11.2. MeTtonuueckne yKazaHusl IS OOYYArOIIMXCS TO BBIMOJHEHUIO J1IA0OPAaTOPHBIX
pabor.

B xoxe BwimomHeHUs 1a00OpPaTOPHBIX pabOT OOYYAIOIMMICS JODKEH YIIIyOUTh |
3aKpENUTh 3HAHMs, NMPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJU(UKALMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacueTHO-
AHAJIMTHYECKOM YacTe U KOHTPOJbHBIX MEPOIIPUATHIA.

BrimonHenue 51a00paTopHBIX pabOT OO0yyaroOmMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YECHUS JUCLUIUIMHBI, OMNpenesiseMOl Y4uyeOHBbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
00eCTeunBaroOIIUM PEeIIeHUE CIeAYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— T[pHOOpETeHHE HABBIKOB HCCIEAOBAHHUS MPOIECCOB, SIBJICHUH M  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOHN JUCLUIUINHBL;

— 3aKperuvieHWe, pa3BUTHE U JETaNM3alds TEOPETUYECKUX 3HAHWUW, IMOJTYYEHHBIX Ha
JEKIUSX;

— ToJydeHHe HOBOW MH(OpMAITUH 110 N3y9aeMOW JUCIUIUINHE,

— TMpHOOpeTeHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboTel ¢ JabopaTOpHBIM
o0opyaoBaHUEM U pUbopamu.

3ajanue U TpeOoBaHUS K IPOBEICHUIO JJAOOPATOPHBIX paboT

BapuanTt 3amanus 1o Kaxaod JgabopartopHOil paboTe oOydaromuiics TMoJlydaeT B
COOTBETCTBUM C HOMEpPOM B cmMcke rpymnmnsl. [lepen mpoBeaeHuem 1abopaTopHOM pabOThI
oOydaromeMycsi ciaelyeT BHUMATEIbHO O3HAKOMMUTHCA C METOAMYECKHMHU YKa3aHUSIMH IO €€
BBINOJIHEHHIO. B COOTBETCTBUM C 3a/jaHMEM 00ydaroUMiics JOHKEH MOJrOTOBUTh HEOOXOIUMBIE
JaHHblE, MOJIYYUTh OT MPENojaBaTes JONYCK K BBINOJIHEHHUIO Ja0OpaToOpHON padoThI,
BBINOJIHUTh YKa3aHHYIO IOCJENI0BATEIbHOCTh JACHCTBHM, MONyUYUTh TpeOyemble pe3yJbTaThl,
0(QOpPMUTH U 3aIUTUTH OTYET 10 JaOOpPATOpHOI padoTe.

CrpykTypa u hopma oTuera o 1abopaTopHOit paboTte

Otduer o mabopaTOopHOW paboTe OJDKEH BKJIOYATh B Ce0S: TUTYJBHBIA JIHCT,
(GOopMyIMpPOBKY 3aJaHus, TEOPETUYECKHUE IOJIOKEHHsI, MCIIOJIb3yeMble MpPU BBIIOJIHEHUU
1abopaTopHOil pabOThl, OMKMCAHKUE MPOLECCa BBIIOJIHEHUS J1ab0opaTOpHOU pabOThI, MOIYyYEHHbIE
pE3yJIbTATHI U BBIBOJIBI.

TpeboBanust k 0OPMIIEHUIO OTYETA O JIAOOPATOPHON paboTe

[To xaxmoit maGopaTopHOUl pabOTE BBHIMONHIETCS OTACNBHBIA OTYET. TUTYIBHBINA JHCT
oopmisieTcss B COOTBETCTBHHM C MIa0ioHOM (00pasmoMm) mpuBeneHHbIM Ha caiite ['VAII
(www.guap.ru) B pazzene «CekTop HOpMaTUBHOM JOoKyMeHTauuu». TekcToBble U rpaduueckue




Marepuanbl oQOpMIISIIOTCS B COOTBETCTBUU ¢ AciicTBytonumMu ['OCTamu u TpeGoBaHUAMH,
npuBeneHHbIME Ha caiite [YAII (www.guap.ru) B pasgene «CekTop HOpPMAaTHBHOU
JOKYMEHTaLUN.

11.3. MeTtonuueckne yka3zaHus JUIsi OOyJarOIIMXCS 110 TMTPOXOXKICHUIO CaMOCTOSATEIBLHOM
paboThI

B xone BBIOIHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yYarONMIUCs BBITOIHAET PaboTy IO
3aJIaHUI0 ¥ TIPH METOJUYECKOM PYKOBOJICTBE IMPEMNOaBaTeisi, HO 0e3 ero HernocpeCTBEHHOTO
YYaCTHSL.

Jns oOyyaromuxcst 1mo 3aoyHoi ¢opme O0OydeHHus, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOS1 KOHTPOJIBHYIO PaboTYy.

B mporiecce BBIIOTHEHUS CaMOCTOSTENBHON paboThI, Y oOyuaromierocs (Gopmupyercs
nesiecooOpasHoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMECHUS
Y HaBBIKM B YCBOCHHU M CHCTEMAaTH3allUU MPUOOPETaeMbIX 3HAHUM, 00ecrevynBaeT BBICOKUUN
YPOBEHb YCIEBACMOCTH B TEPUOJ OOYYEHHUS, TIOMOTACT TONYYUTh HABBIKK TOBBIIICHHS
npo¢ecCHOHATBHOTO YPOBHS.

MeToauyecKUMH ~ MaTepuallaMd,  HAalpaBISIONIMMH  CaMOCTOSITENILHYIO  paboTy
00y4JarOIUXCsl SIBISIOTCS:

—  yueOHO-METOAMYECKH MaTepHal Mo AUCIUILIHHE.

11.4. Meronuueckue ykazaHusi Uil 0Oy4aromUXCs MO MPOXOXKACHUIO MPOMEKYTOUYHON
aTTeCTallUu.

[IpomexxyTounass  arrectanusi  OOydyalOmIMXCSl ~ NpPEJyCMaTpUBAeT  OLIGHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00yuYeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— 3aueT — 3To (hopMa OLIEHKU 3HAHUM, MMOTYyUYEHHBIX OOYyYAIOUIMMCS B XOJ€ M3yUYCHHS
y4eOHOM TUCIUIUIMHBI B LEJIOM UM IPOMEXYTOUHas (0 OKOHYaHUU CEMECTpPa) OLIEHKA 3HAHUN
00yYaromuMcsl o0 OTJAENbHBIM pa3fesiaM AMCLUUIUIMHBI C aTTECTAI[MOHHON OIIEHKOH «3auyTeHO»
WIH «HE 3a4TEHOY.

Cucrema OLIEHOK IpU IPOBEIEHUU IPOMEKYTOUHON AaTTeCTAllMU OCYIIECTBISIETCA B
cooTBeTCTBUU ¢ TpeboBanmsmu [lomoxkennii «O TeKymeM KOHTPOJIE YCIIEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommxcst MO NpOrpaMMBbl BBICIIETO
obpazoBanus» u «O MOIYJBHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AIDy.



Jluct BHeceHUs M3MEHEHUH B pabouyto IporpaMMy TUCIUTLIAHEI
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