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(moanucs, nara) (uHuUManBL, paMHITHA)

OJDKHOCTD, Y4. W



AHHOTaUs

Hucuunnuna «BBeneHue B OpTOroHajbHbIE MpeoOpa3oBaHus MHMOpPMAIMU» BXOIUT B
0o0pa30oBaTeNbHYIO MPOTPaMMy BBHICIIETO OOpa3oBaHHS — TWporpamMmy OakamaBpuara IO
HarpaBjeHuto noarotoBku/ cneruanbHocTH 09.03.01 «MHpOopMaTuka M BBIYMCIUTEIbHAS
TEXHUKa» HamnpaBlIeHHOCTH «KoMMbIOTepHBIE TEXHOJOTMHM, CUCTEMBI W ceTu». [ucuuminna
peanmmu3yetcs kadenpoit «Ned4y,

JucuumiuHa HarelneHa Ha (OPMUPOBAHHME Y BBITYCKHUKA CIEAYIONUX KOMIICTCHIIW:
I1K-4 «CriocoOeH MpoeKTHPOBATh MPOTrPAMMHOE 00ECIICUCHHE)»

Conepxkanue AMCIHUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C IOJYy4YEHUEM
CTyJEHTaMH HEOOXOIMMbIX 3HAHUN U HAaBBIKOB B 00JIACTH OPTOrOHAJIBHBIX MpeoOpa3zoBaHMil, Kak
TEOPETHUYECKOr0, TaK W NPHUKIAJHOTO XapakTEpOB, IJsi PEIICHHUS NPAKTUYECKUX 3a7ad 110
aQHAJIU3Y U MOCTPOEHUIO KPUNITOYCTONYUBBIX MH(POPMAIIIOHHBIX CUCTEM.

[IpenogaBanue AUCHUILIMHBI MPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3aAlNUU
yueOHOro mporiecca: JEKLUH, J1abopaTopHble paboOThl, camocTosiTeNlbHas paboTa CTyACHTa,
KOHCYJIbTAIINH.

[IporpaMMoil IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUINE BHUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B popme audPepeHIInpoBaHHOTO 3a4eTa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 4 3a4eTHBIX eIWHULBI, 144
yaca.

SI3bIK 00yUYeHUs O JUCHUILTUHE «PYCCKUHN »



1. TlepedyeHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHUS MO TUCITUTUINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tonydenue cryfeHTaMu HEOOXOAMMBIX 3HAHUU W HABBIKOB B OOJIACTH OPTOTOHAIBHBIX
npeoOpa3oBaHMi, KaK TEOPETUUYECKOro, TaK M MPOKIATHOTO XapaKTepOB, IS pEHICHUs 3aaad
MOCTPOCHUS KPUNTOYCTOWYHMBBIX HMH(DOPMAIMOHHBIX CHCTEM U  allapaTHO-IIPOrPaMMHBIX
KOMIIJIEKCOB.

1.2. JucuuruiiHa BXOIUT B  COCTaB  4YacTd, (opMupyemMol  ydacTHUKAMU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepedeHpb IUTAHUPYEMBIX PE3YIbTATOB OOYUYECHUS 1O JUCITUTIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs AUCHUIUIMHBI OOYYaIONMIUKUCS JTOJDKEH 00JIa/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JTIOCTHKECHUS

Konu
Kareropus (rpymnmna) Koz u HanMeHoBaHNME HHIUKATOPa JOCTHXKEHHUS
HAaUMEHOBAHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUH
[1K-4.3.2 3HaTh METOJIbI M CPEICTBA
IIPOEKTUPOBAHUSI IPOTPAMMHOTI0 OOECTIeUeHUs
I1K-4 Criocoben ITK-4.Y.1 ymeTh UCNIOIb30BaTh CYILIECTBYIOLINE
[TpodeccuonanbHblie | MPOEKTUPOBATH TUIIOBBIE PELLIEHUS U 11a0JIOHBI IPOEKTUPOBAHUS
KOMIIETCHIINU IIPOrPaMMHOE IPOrpaMMHOr0 obecrieueHust
o0ecrnieueHue I1K-4.B.1 Bnazers HaBbIKaMU POEKTUPOBAHUS
CTPYKTYP JAaHHBIX, 0a3 JaHHBIX, IPOIPAMMHBIX
nHTepdeiicoB

2. Mecro auctuminasel B cTpykType OI1

JucuunnmHa MoxKeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

Marematuka. MaTeMaTHueCKUM aHaiu3

HNudpopmaruka

dusnka

OCHOBBI POTPaMMHUPOBAHUS

3HaHUs, TMOJYYECHHbIE NPH M3YyYEHWHU Marepuana JaHHOM AMCIMUIUIMHBL, MMEKOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YYECHUU APYTUX AUCUUILIAH:
MIPU MOATOTOBKE BBHIMTYCKHOW KBaM(UKAIIMOHHOW paboThl OakanaBpa

3. OOBeM u TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
No4

1 2 3
Oowan mpyooemKkocmp OUCHYUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 4 4
Ayoumopnuie 3auamus, BCETo 4yac. 8 8
B TOM YHCJIE:




nexrm (JI), (gac) 4 4

npaktudyeckue/cemunapckue 3aastus  (113),
(gac)

naboparopusie padbotsl (JIP), (dac) 4 4

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac)

CamocmosamenvHas paboma, Bcero (dac) 136 136
Buo npomesxcymounoi ammecmayuu: 3ader, Tl

mudd. 3ager, sk3amen (3ader, Judd. 3aug, ' Hudod. 3au.
K3 F*) 3au.

sk o
IIpumedanue:  kaHaMAATCKHI IK3aMeH

4. CoaepxaHue TUCIUTIIIUHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCHUIUIMHBI TIO pa3iejiaM U BUIaM 3aHSITHIM.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYA0EMKOCTh

Tlexuuu | 113 (C3)|  JIP KII | CPC

Paznensi, TeMbI JUCIMITIAHEI (uac) (qac) (4ac) (dac) (qac)

Cemectp 4

Pasnen 1. OCHOBBI TEOPUHM OPTOTOHATBHBIX
npeoOpa30BaHMM paCTPOBBIX U300PAKEHUIA

Tema 1.1. Kitaccudukanmsi opToroHaIbHBIX
npeoOpa3oBaHUi

Tewma 1.2. BerunciaeHrne opTOroHaIbHBIX MaTPHIL B
nossix ["amya

Tema 1.3. HuciaeHHbIE METOABI HAXO0XKICHUSI
OPTOTOHAJIbHBIX MaTPHUILL

Paznen 2. [IpuknagHble 3a1a4u OPTOrOHAIBHBIX
npeoOpa3oBaHui

Tema 2.1. OOpaboTka n300pakeHn
OpPTOTrOHAJILHBIMU NPE0OPa30BaAHUSIMU 2 2 68
Tema 2.2. ®unbTpsl. Heranuknunuecknue GuiIbTpbI
Tema 2.3. AITOpUTMBI MACKUPOBAHUS PACTPOBBIX
M300paKeHM

Hroro B cemectpe: 4 4 136

Hroro 4 0 4 0 136

IIpakTrueckass IOATOTOBKA  3aKJIIOYAETCAd B  HENOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarlolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopepxaHue pa3IelioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanue pa3felioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHTMOHHOT'O [UKJIA

HOMCp paszaciia HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

1 Paznen 1. OcHOBBI TeOpUM OPTOTOHAIBHBIX TPE0Opa30BaHUI
pacTpoBBIX H300pakeHU

Tema 1.1. Knaccuduxkarus opTOroHaJIbHBIX MPe0Opa3oBaHM
VicTopus Teopuu OpTOrOHAIBHBIX MPeoOpazoBaHUi. MaTpUILlbl




MaTpHIIL.

OpPTOrOHAJILHOCTU. MeTos OpOuT.

KJ'IaCCI/I(bI/IKaI_[I/IH YUCJICHHBIX aJITOPUTMOB HAXOXKIACHUA
OPTOI'OHAJIbHBIX MATpPHII. Hennneitneie AJIrOPpHUTMbI
OIITUMMU3AllMKU ACTCPMHUHAHTA. AHFOpHTMBI CHy‘I&ﬁHOF O IIOHUCKa.
OHTI/IMI/BaHI/IH BBIUMCIIMTEILHOM CXEMBI AJIrOpUTMOB CHy‘I&ﬁHOFO
IIOMCKA UCIIOJIb30BAHUEM CI/IMMCTpI/Iﬁ " KOCBCHHBIX IIPU3HAKOB

npeoOpazoBanust Oypre u Axamapa. KBazuoproronaibHbie
MaTpulibl. OpHaMEHTBI KBa3HOPTOrOHAIBHBIX MaTpull. CBs3b
TEOPUU YHCET C KBA3NOPTOrOHAJIBHBIMU MaTpuLiaMu. MaTtpoun
®ano. Murepnperanus teopem Jlarpanxa un Diinepa-Pepma
OPTOrOHAJIILHBIMU MAaTPHULIAMH.
Tema 1.2. BerunciieHre OpTOroHaJIbHBIX MaTpPHIL B MoJisix ['amya.
OCHOBHBIE TIOJIOKEHUS TEOPUN KOHEUHBIX IoJIeH. ApupmeTrnka
nosiert ['anya. MynbTUINIMKATUBHBIE TPYIIIBI KOHEYHBIX ITOJICH.
CBs13b KOHEYHBIX TOJIEH C OPTOrOHAJIBbHBIMUA MAaTPHULIAMH.
Jnnamuyeckue cucremsl B noyisix ['anya. [loctpoenue
MOHOIIMKJIOB ¥ OMLIMKJIOB B KOHEUHBIX MOJISAX.

Tema 1.3. UucneHHble METOABI HAX0XK/IEHUSI OPTOTOHAJIBHBIX

npeoOpa3oBaHUA

npeoOpa3oBaHUSIMU

MaTpuamu.

Paznen 2. [IpuknanHeie 3a1a4i OPTOrOHAIBHBIX
Tema 2.1. O6paboTka n300paxeHNil OPTOroHATbHBIMU

3anaun 06paboTku u3obpaxeHuii. TBurrep MepceHHa.
Knaccuueckuii TpakT 00paboTKH U300paskeHUH.

Tema 2.2. ®unbTpel. Heranuknuyeckue GuibTpol.
ANTOpUTM CXKaTHsI C MAIIOYPOBHEBBIMU KBa3UOPTOTOHAIbHBIMU

Tema 2.3. AnroputmMbl MacCKMpOBaHMsI paCTPOBBIX N300paKeHUN
Knaccudukanus kpuntorpagudeckux 3agad. MackupoBaHue

M300paKeHUI ¢ TOMOIIbIO UppaIlMOHATBHBIX MaTpHll MepceHHa.

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUYECKUX 3aHATUIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | OOpMbI TpakTHYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOM |pa3jaeia
n/n 3aHATUN 3aHATUN (gac) NOJATOTOBKH, |IHUCLUI
(gac) JIUHBI
VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
Bcero

4.4. JlaGopaTopHbIe 3aHATHS

Tembl 1aG0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B TabuIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
Ne TpynoeMkocTh W3 Hux Ne

HaumenoBanne 1abopatopHbIX padboT pyA ’ .

n/n (4ac) IIPaKTUYECKOU | pas3zeiia




MMOATOTOBKH, | AUCLHUI
(4ac) JIMHBI
Cemectp 4

[Touck SKCTpeMaIbHBIX OUIMKIIOB ¢ KaitMOM 1 1 1
TomcoHa

[Mouck matpur; Anamapa B popme byra 1 1 1
ANTOPUTMBI MAaCKUPOBAaHUS N300paKeHUH 2 2 2

Bcero 4

4.5. KypcoBoe npoeKTUpoBaHHE/ BHIITOTHEHUE KYpPCOBOW PabOThI
VY4eOHBIM [JITaHOM HE MPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouIXcs
Buel camMocTosTennbHOM pabOThI U €€ TPYAOSMKOCTh IPUBE/CHBI B Tabuuiie 7.

Tabmmua 7 — Bugsl caMocTosTenbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboTh

qac qac
1 2 3
M3yuyenue TeopeTnyeckoro Marepuana
20 20
nucuuraHbl (TO)
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 24 24

ycneBaemoctu (TKVY)

Jowmamnee 3ananue (J3) 66 66

1 o
OAT0TOBKA K ITPOMEKYTOYHOU 26 26

attecranuu (ITA)
Bcero: 136 136

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeUeHUs
JUISL CAMOCTOSITETTEHOM PabOThl 00YUAIOIIUXCS TI0 AUCIUTUIMHE (MOIYJTIO)
Y4eOHO-MeTOINYEeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
ma. 7-11.

6. [lepedyeHb MEYaTHBIX U DJIEKTPOHHBIX YU€OHBIX U3TaHHUI
[lepeueHb eYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBeIeH B TabmuIle 8.
Ta6mmia 8— IlepeueHp meYaTHBIX W AIEKTPOHHBIX YICOHBIX U3JaHUN

KommuecTBo 9K3eMILTSIPOB B
Mudp/
bubnuorpaduueckas ccplika Oubmoreke
URL anpec
(KpoMe IIeKTPOHHBIX IK3EMILISIPOB)

004 Crpurn-Meros mpeodpa3oBaHus H300paKeHUI 105
M 64 u curnanoB [Tekct] / JI. A. MupoHOoBckwuii, B.

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

npubopoctpoenus. CI16: ITonurexnuka,

2006. 163 c.
004 [Tpumenenue BeiiBnetroB mist LHOC [Teker] / 20
I 87 I'. T'. [lItapk; nep. H. . CmupHoBa; pen. A.

I'. Kropkuan. - M.: Texnocdepa, 2007. 183 c.

VYwmusimkun, C.B. Teopetndyeckre OCHOBBI

uppoBoi 00padOTKU U MPECTABICHHUS

CUTHAJIOB. [ DNIEKTPOHHBIN pecypc]: yueo.




nocobue DIeKTpoH. JaH. MockBa:
Texnocdepa, 2012. 368 c. Pexxum nocryma:
http://e.lanbook.com/book/73526

MarasunnukoBa, A.JI. OcHoBBI U(POBOH
00pabOTKH CUTHAIOB. [ DJIEKTPOHHBIH
pecypc]: yae6. mocobue DIeKTPOH. JIaH.
CI16: Jlanb, 2016. 132 c¢. Pexxum gocryna:
http://e.lanbook.com/book/76274

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB MHGOPMALMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedeHbp OSJIEKTPOHHBIX O0pPa30BaTENBHBIX PECYpCOB HMH(DOPMAIIMOHHO-
TEJIeKOMMYHUKaIMOHHOHN cetn «HTepHeT»

URL aapec HanmenoBanue
http://livelab.spb.ru YueOusiit komruieke 'Y AIT «Kuas kauray

8. IlepeueHb HHMOPMAIIOHHBIX TEXHOJIOTHI
8.1. IlepeyeHr mporpaMMHOTO OOECIIEYCHUS, HCIIOJIB3YEMOro TPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp nCMONIB3yeMOro MPOrPaMMHOTO OOecIIeueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

He npenycmorpeno

8.2. ITepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILITUHE

[lepeuens WCTONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTABICH B
Ta0mmie 11.

Tabmuna 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TEXHUYECKas Oa3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TpeCcTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaTbHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

JleximoHHas ayIUTOPUS

10. Ouenounsle cpeacTBa s IPOBEACHUSI IPOMEKYTOUHON aTTeCTallun




10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEIEHUS MPOMEKYTOUHOM aTTECTALUU
00ydJaronuxcs Mo IMCIUILIMHE TPUBEIeH B Tabnwuie 13.
Tabmmua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN

Bua npomMexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

HuddepennrpoBanHbIii 3a4€T Cnucok BOMpPOCOB;
3anaqu.

10.2. B kauecTBe KpHUTEpHEB OIECHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemectpa MOXKET MCIOIB30BaThCS
100-6amnpHass  mKaja  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIA
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHIH

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMITCTCHITHN
5-0ayuIpHas IIKaJIa PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMOJNHHUTEIBHOW JIMTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITSIIbHOCTHIO HAIPABJICHHS;

— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BBIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
M0 CYLIECTBY M3JlaraeT €ero, ONUpasChb Ha 3HAHUS OCHOBHOM
JIUTEpaTypHl;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJO0KEHNUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0Oyyaromuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYIIECTBY M3JlaraeT €ro, OMHUpasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPaTypHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYAHEHUsI B MPAKTUYECKOM NPUMEHEHUU 3HAHUM
HaIlpaBJICHUS;

— cJ1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,

— 3aTpyaHsieTcs: B GOPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YaCTHUYHO BJIAJEET CUCTEMOM ClIeMAIM3UPOBAHHBIX HOHITHI.

«yZI0BJIETBOPUTEITHLHOY
«GAuTEHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOH 4YacTH MPOrpaMMHOIO
MaTrepuana;

— JIOTYCKaeT  CYIIECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIpH
paccMOTpeHHH pobJIeM B KOHKPETHOM HalpaBlIeHUH;

— MCIIBITHIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUN 3HAHUA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He QOopMYJIHMPYET BHIBOJAOB U 0000LICHHIA.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

10.3. TunoBbie KOHTPOIBHBIE 3aIAHUS UM UHBIE MaTEPHUAIIbI.
Bormpocs! (3amaun) nist sK3amMeHa mpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa




Kon

Ne i/t [Tepeuens BompocoB (3a1a4) 1S IK3aMeHa HHKaTOpa
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Ne i/t [Tepedyens BonpocoB (3a1av) 11 3aueta / nudd. 3auera I/IHI[II/I<I?£[0pa
1 Kiaccudukanmsi opToroHaJIbHBIX IPe0Opa3zoBaHU I1K-4.3.2
2 VcTopust TeOpuM OPTOrOHAJIBHBIX IPEOOPa30BaHUMN 11K-4.3.2
3 Martpuiisl npeoOpazoBanus Oypee u Axamapa I1K-4.3.2
4 KBaznopToronaibHble MAaTPUIILI I1K-4.3.2
5 OpHaMEeHThI KBa3MOPTOTOHAJIBHBIX MaTpPHIL 11K-4.3.2
6 CBs13b TEOPUU YHCEII C KBA3UOPTOrOHAJIbHBIMU MaTpULIaMU 11K-4.3.2
7 Marpoun @ano I1K-4.3.2
8 Nurepnperanus teopem Jlarpanxka u Dinepa-depma [1K-4.3.2
OpPTOTrOHAJILHBIMHM MaTPHUIIAMU
9 Beluncnenue oproroHanbHeIX MaTpull B nosisix [Manrya [IK-4.Y.1
10 OCHOBHBIE MOJIO)KEHHS] TEOPUU KOHEUHBIX NOJIEH 11K-4.3.2
11 Apudmernka monei [amya [1K-4.B.1
12 MynbTUIIMKATUBHBIE TPYNIIbl KOHEUHBIX MOJEH I1K-4.B.1
13 CBsi3b KOHEUHBIX 10JIEH C OPTOrOHAIBHBIMU MaTPULIAMU [1K-4.B.1
14 Jlunamuueckue cuctemsl B nossix ['anya I1K-4.B.1
15 [TocTpoeHre MOHOITMKIIOB M OMIIMKIIOB B KOHEYHBIX MOJIAX I1K-4.V.1
16 YuciieHHbIe METO/IBI HAXO0KJAEHUSI OPTOINOHAJIBHBIX MATPUIL [1K-4.B.1
17 Knaccugukanus 4ucieHHbIX arOpUTMOB HaX0KACHUS [1K-4.3.2
OpPTOTOHAJILHBIX MaTPUIL
18 Hennnennble anropuTMsl ONTUMHU3ALMN JETEPMUHAHTA T1IK-4.B.1
19 AJITOPUTMBI CIIy4aHHOTO OMCKA I1K-4.B.1
20 MeTton opbur T1IK-4.B.1
21 [IpuknanHble 3a1a4l OPTOrOHANIBHBIX IPEOOPa30BaAHUM [1K-4.V.1
22 O06paboTka n300pakeHNI OPTOrOHAIbHBIMU [IK-4.B.1
peoOpa3oBaHUSIMH
23 ®unbTp MepceHHa [1K-4.B.1
24 Knaccuyeckuii TpakT 00paboTKH H300pakeHUH 11K-4.3.2
25 PubTPHI [1K-4.3.2
26 Heramuknnueckue GuiabTpsl 11K-4.3.2
27 Krnaccudukanus kpuntorpadguueckux 3agad 11K-4.3.2
28 MackupoBaHue H300paxeHui ¢ momolIpo uppanuoHansusix | [1K-4.B.1
Marpull MepceHnHa.

Ilepeuenp Tem Ui KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
npeJcTaBieHbl B Tabnuie 17.
Tabnuua 17 — IlepeueHb TeM AJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BBIIIOJIHEHUSI KYPCOBOM pabOThI

Ne /i1 [TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
B KypCOBOH pabOThI

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bompocsl g1t mpoBeneHHMsT TPOMEXYTOYHOW aTTecTallii B BHJIE TECTUPOBAHUS
MpeICTaBICHBI B Ta0bnwuIe 18.




Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil epedeHb BOMPOCOB JIJIs1 TECTOB
WHAMKATOpa

Y4eOHBIM [IJJaHOM HE NPEAYCMOTPEHO

[lepeyeHbp TeM KOHTPOJBHBIX PadOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
o0y4eHus, mpeacTaBieHbl B Tabnue 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnuyeckue  MaTepuaibl,  ONPEIAENAIOIIME  IPOLEAYpbl  OLIEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOLUX dTanbl (OPMUPOBAHUS KOMIIETCHLUH, COJAEPKATCA B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUUX TOPSJIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromuxcs
I'VAIL

11. Meronudeckue yka3aHus I 00y4JarONIMXCs IO OCBOCHHIO JTACITATITHHBI

11.1. Meronnyeckue yKa3zaHus JIi OOYYAIOMIMXCS 1O OCBOCHHUIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue COBpeMEHHOHM JIEKIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOro IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HayyHOU MbIciu. B yueOHOM mporiecce JEKIUs BBINOIHSAET METOA0JI0IHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMAMOHHYIO (QyHKIUHU. JIeKIMs pacKkpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOsieMbl, AaeT LEeIbHOE NPEACTaBIECHUE O AUCIUILUIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCHUTIIIMHAMH.

[TnanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMMMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadyecTB, JIIOOBM K  TIpeAMETy U
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIIJIEHHUS.

— TOsIBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— TIOJy4YEHHE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaNIINeE TO/IbI;

— HAy4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIAENSTH TIJIaBHbIE MBICTU U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHe TOYHOIO NOHUMaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIeKMOHHBI  MaTepua’d MOXKET COINPOBOXKAATHCS JIEMOHCTpAalMEd  CIalI0B U
HCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCUl 00
0COOEHHOCTSX MPUMEHEHHS OTJENIbHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa NpeaocTaBieHUs JEKIMOHHOTO MaTepHraa:

— H3noxeHne TeOpeTUUECKUX BOIPOCOB, CBA3aHHBIX C PACCMATPUBAEMOM TEMOI

— OnucaHue METOJI0OB W TPOTPAMMHBIX CPEICTB OPTOTOHAIBHBIX MpPeoOpa3oBaHUM
UH(POPMALIMOHHBIX CHCTEM

— JleMoHCTpanus IpUMEpPOB OPTOrOHAIBHBIX MPEOOpPa30BAHUN C MPUMEHEHUEM METOJIOB
Y IIPOrpaMMHBIX CpeAcTB MHTEpHET




— O06001IeHe N3TI0KEHHOT0 MaTepraa
— OTBeThl Ha BO3HUKAIOLINE BOIIPOCHI 110 TEME JICKIIUH.

11.2. Meronnyeckue ykasaHus Ui OOy4YarOIIMXCsl IO BBIMTOJHEHHIO JaOOpaTOPHBIX
paboT (ecau npedycmompero yueoOHbiM NIAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BeImoMHEHHS J1a0OpaTOPHBIX paboT oOOy4aromMHCS MOJDKEH YIriIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATUH.

Beinonnenue 51abopatopHbIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpPEICTBaM,
o0ecreunBaroIUM pelIeHUe CIeTyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— TpuUOOpeTeHHE HAaBBIKOB MCCIEJAOBAHUSA IIPOLIECCOB, SIBIEHUNH UM OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOM JUCIUILINHBL,

— 3aKpeIUIeHue, pa3BUTHE U JleTalu3alys TEOPETHMYECKMX 3HAHWM, MOJIY4YEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH TUCIUILINHE;

— T[pHOOpeTeHHWE  HABHIKOB  CAaMOCTOSTENIBHOH  paboThl ¢ J1a0OpaToOpHBIM
000py/TI0BaHUEM U IPUOOPAMH.

3ajianue ¥ TpebOBaHUS K TPOBEICHUIO 1a00PaTOPHBIX padoT

BapuanT 3amaHus 1o Kaxaou J1abopaTOpHOi paboTe OOydYaroUIMiics IOJydaeT B
COOTBETCTBUU C HOMEpPOM B cIHCKe Tpymmbl. [lepen mpoBepeHHeM J1abopaTOpHOW pPabOTHI
oOyuJaromemMycsi ClielyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJUYECKUMH YKa3aHHSIMHU TI0 ee
BBITIOJTHEHHIO. B COOTBETCTBHH C 3a7]aHMEM O0yUYaIONIUICS JOJHKESH MOTOTOBUTH HEOOXOAMMBIE
JTaHHbIe, TOJYYUTh OT TMpEenojaBareist JOMYCK K BBIIIOJHEHUIO J1a00OpaTOpHON paboThI,
BBITIOJTHUTHh YKa3aHHYIO MOCIIC0BATEILHOCTD JCUCTBUN, IMONYYHTH TPEeOyeMbIe pe3yJbTaThl,
0(OPMUTH U 3aIIUTUTH OTYET MO JTabopaTopHOt paboTe.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM padboTe

Otuer o mnaGopatopHOil paloTe IOKEH BKJIOYaTh B ceOsA: TUTYJIbHBIA JIHCT,
(GOpMYIMPOBKY 3aTaHUs, TEOPETUYECKHE IOJIOKEHHUS, WCIOIb3yeMble IPU  BBITOJHCHUN
n1abopaTopHOi paboOThI, OMHCAHKUE MPOIIECCa BBHIMTOIHEHUS 1a00paTOpHO paboThl, MOTyYeHHBIS
PE3YJIbTATHI U BBIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O JTaOOpPaTOpHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BHIMOJIHSIETCS OTIAEIbHBINM OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUM C I1a0ioHOM (0Opas3iom) mpuBefeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CexTop HOPMAaTUBHON JOKYMEHTAIMM». TeKCTOBbIE U TpaduuecKue
MaTepuaisl 0pOpMISIIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIMU  Ha caiite [YAIl (www.guap.ru) B pasmene «CeKTop HOPMAaTUBHOU
JIOKYMEHTAIUN.

11.3. Meronnyeckue ykazaHus IS 00y4aroMIMXCs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENHHONU pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
3aJJaHAI0 W TIPU METOAMYECKOM PYKOBOJICTBE MpEIoiaBaTelisi, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON pabOTHI, y 00ydaromerocss GopMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKH B YCBOCHHU M CHUCTEMAaTH3allMM TMPUOOpETAaeMbIX 3HAHWUH, OOCCIIEUMBACT BBICOKHMA
YPOBCHL YCIICBACMOCTHU B IICPUO[] O6yquH$I, OMOTacT IMOJYYUTHL HABBIKK [MOBBIIICHUA
poeCCHOHAIBHOTO YPOBHSI.



MGTOI[I/I‘ICCKI/IMI/I MaTepI/IaHaMI/I, HaHpaBJI)IIOIL[I/IMI/I CaMOCTOHTCHLHYIO pa60Ty
00yJaronuxcs SBISIOTCS:
— y4eOHO-METOAMYECKHUI MaTepHal o JUCLUILINHE;

11.4. Meronuyeckue yKa3aHUsi s OOy4YalOUIMXCS IO MPOXOXKICHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIEeJbI0 OLEHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUIAHBI.

11.5. Meronuveckue ykazaHusi JUIsi 00y4aromUXCsl MO MPOXOKIACHUIO TMPOMEXYTOYHOH
aTTECTALNN.

[IpomexxyTounass  arrectansi  OOy4yaromIMXCsl  HpPEAyCMaTpuBaeT  OLIGHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— 1ubdepeHIMpOBaHHbBIM 3aueT — 3T0 (opMa OLEHKH 3HAHUHM, IOJIY4YEHHBIX
00yyaromuMcs pU U3Y4YE€HUHU TUCLMIUIMHBI, IPU BBIIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-HCCIEA0BATEIBCKUX PAOOT U MPOXOKIEHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
COTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHO.

CucremMa OLIEHOK IpU IPOBEIECHUU IMPOMEKYTOUHOW AaTTECTAlMU OCYLIECTBISETCS B
coOoTBeTCTBUM C TpeboBaHusMU [lonokeHuit «O TekyleM KOHTpOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MONYJIBHO-PEUTHHIOBOM CHCTEME OLIGHKM KadecTBa Y4eOHOW paboThl
crynentoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
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