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AHHOTaIMs

Hucuurmmua  «Beegenue B OpPTOrOHAILHBIC NPeoOpa3oBaHms HHPOPMALMHY» BXOJUT B
06pa3oBaTebHyIO IPOrpaMMy BEICIIEr0 00pa3soBaHus 110 HAIPABNEHHIO IOArOTOBKH/ CICLHATEHOCTI
09.03.01 «MuopmaTuKa 1 BEIUHCTHTEbHAS TEXHUKA» HANPABIEHHOCTH «BbraucurenbHpie MamumsL,
KOMILICKCBI, CHCTEMBI H ceTh. J{UCIHILTHHA peanusyercs kadenpoit «Nod4y,

Hucumninna nanencua ua (opmupoBaiHe y BBITYCKHIKA ClICAyIOMIHX KOMIICTEHIIMIA:

[IK-8 «Croco6en  BbIIOMHATE HayIHO-HCCIIC/IOBATCIILCKHE U OTBITHO-KOHCTPYKTOPCKHE
pabotsi»

Conepranue MCUMILTHHBL 0XBaTHIBACT KpYT BOIPOCOB, CBA3AHHEIX C MOYYCHHEM CTYICHTAMH
HEOGXO/MMBIX 3HAHMI H HABBIKOB B 0GJIaCTH OPTOTOHAILHEIX NPCOOPA3OBAHMIL, KaK TEOPETHYECKOTO,
TaK M NPUKIAJHOrO XapakTepoB, JUIA PCHICHHUSA HPaKTHICCKHX  33jla4  HOMEXO0YCTOHIHBOrO
KO/MpOBAHHUS, MACKMPOBAHHS, CKATHA PUCYHKOB BHJICOMHPOpMAILIHH.

Ipenonasanue muctmmmmb TPCIlyCMATPUBACT CIIENYIOUIME (OPMBI OpraHH3aUMH y4eGHOro
liponecca: JIekImH, 1aboparopHbie paGoThI, CAMOCTOATEbHAS palota cTy/eHTa, KOHCYbTALHH.

[IporpamMmoit uctuuITHEHEl [IPCyCMOTPCHBI CIICTYIOIINE BHJIbI KOHTPOJIA: TEKYIHiA KOHTPOJIb
YCIICBACMOCTH, MPOMEKYTOUHAA ATTECTALHA B (OPME IK3AMCHA.

OBmas Tpy10eMKOCTh OCBOCHHS JHCLHMILIMHEL COCTABISCT 2 3a4CTHBIX C/IMHMUIIBL, 72 Yaca.

SI3b1K 00YYCHMS MO THCLMILTHEE «PYCCKHUIt »

1. Ilepeucs mnanupyembix pesynsraTos OOYYEHHUS 110 IUCIMIUTHHE

L1, Ilemt npenoaBanus ucuuruIH !

Tlonyyenne crysnentaMu HEOGXOAMMBIX 3HAHMH M HABHIKOB B 00JIaCTH OpTOrOHAILHBIX
1pco0pa3oBanmii, Kak TEOPETHYECKOrO, Tak H TIPOKIAHOT0  XapaKTepoB, JUIA pelICHHsA 3ajad
[IOCTPOCHHSA KPHIITOYCTOMYMBBIX HHPOPMAIIMOHHBIX CHCTEM H aImapaTHO-IPOrPaMMHbIX KOMIUIEKCOB.

1.2. Jlucommiuea BXoaut B cocras 4acTH, (POPMHUPYEMOil yqacTHHKaMU 00pa3oBaTeNbHBIX
OTHOUICHHIA, 06pa30BaTENBEHOM IPOrPaMMBI BHICIIETO obpasosanus (ranee — Ol BO).

1.3. Ilepeuens mnauupyembix pesysnsratos O0y4CHHS 10 JMCUMIUTMHE, COOTHECEHHBIX C
TUIAaHHPYEMBIMH pe3ybTaTaMu ocsoenus Ol BO.

B pesymbrare wusywemns mucumruimmmr o0yvarommiicss JIomken  o6ianars CHETYIOIHMH
KOMICTCHIMAMHE WM uX 4vacTsMu. KoMmmereHuuu u MH/IMKATOPBl UX JIOCTHXCHUS [PHUBEACHBI B
Tabuue 1.

Ta6nuna 1 — [Nepeuens komnerenmmii 1 HHIMKATOPOB UX JOCTHXEHUS

Kareropus (rpynna) | Kox u nanvenopamie Kot 1 nanmenosanue unaukaropa goctierus
KOMIICTCHIIMH KOMIICTCHIIMH KOMIICTEHIUH
[podeccuonansumie | K-8 Criocoben [1K-8.3.1 3nars aktyansuyio HOPMaTHBHYIO
KOMIICTCHIIUH BBIMIOJIHATE HAYYHO- | JIOKYMECHTAIIHIO B COOTBETCTBYIOWICH 06MaCTH 3HAHMUIA;
HMCCIIC0BATENIECKME M | MCTO/IBL AHATTM3A HAYMHBIX JIAHHBIX; METO/IbI U cpejcrBa
OIBITHO- [UIAHHPOBAHHA M OPraHU3ALMU MCCIICIOBAHMI U
KOHCTPYKTOPCKHE pa3zpaboTok
paboTel [IK-8.V.1 ymers npumensits AKTYaIbHYI0
HOPMATHBHYIO JIOKYMCHTALIMIO B COOTBETCTBYIOMICH

00J1acTH 3HAHMIA; 0pOPMIIATH PEe3yNIbTaThl HAYIHO-
HMCCIICIOBATEIILCKHX H OMBITHO-KOHCTPYKTOPCKUX paboT
[1K-8.B.1 Bnagers naBbikamu cOopa 1 u3ydeHus
HaY4qHO-TEXHHYCCKOH HHOOPMALMU 1O Teme
MCCICI0BAHMIA U pa3paGOTOK; MPOBENEHUS aHAIH3a
HayHBIX JIAHHLIX, PE3YILTATOB IKCIIEPUMEHTOB H
HAOJIO/IEHUIA; TCOPETHIECKOro 0600CHIs HayqHBIX

JIAHHBIX, C3YJIbTATOB 3KCHC[)MMCI£C£H HaOJI0 ICHUI

o 1

2. Mecro IMCUMILTHHEL B crpyktype OI1

Jucuwmiuna moxker Gasupopatbes Ha SHAHWAX, panee npHOGPETEHHBIX 06yYAIOUIMMHCS HpPU
M3YYEHHUU CIETYIOMHX JUCIUILTHH:

Maremaruka. Marematuueckuii ananus

Dusuka

OcHoBbI IporpaMMupoBas

3HaHUA, TONydCHHBIE NpU M3y4CHHH Marcpuaia JIaHHOH JMCUMIUIMHBL, HMEIOT KaK
CaMOCTOATC/ILHOC  3HAYCHME, TAaK M MOTYT  HCIOJIB30BATHCS IpH  [OJI'OTOBKE  BBIITYCKHO#
KBAIM(UKAIHMOHHOI paGoThI Gakanaspa.

3. O6BeM H TPYI0EMKOCTD JIHCHUILTHHDL
Jannsie 06 06mem o06beme ANCIHUIUTHHEL, TPYJIOCMKOCTH OTACIBHBIX BHIOB y4eGHOIT paboTht
110 IMCLMILTHHE (M paclpe/ie/icHHe 3TOi TPYI0EMKOCTH 110 CEMECTPaM) NPEeCTaBIEHb! B TabJHMIIe 2.
Tabnuua 2 — O6wem 1 Tpyn0eMKOCTH JUCHMILTHHEBI
Bun yue6Hoit paGoter Bceero Tpynoemkocts o
ceMecTpam
NelO

1 2 3
Oowas mpydoemocme ducyunnunst, 3E/ (gac) 2/ 72 2/72

Ayoumopnste 3anamus, Bcero ac. 27 27




B TOM YHCIIEC:

nekuu (J1), (qac)

18 18

HpakTHYeCKue/ceMunapckue 3amstust (I113), (vac)

na6opatopHeie paGotsl (JIP), (yac) 9 9

KYypcoBoii 1poekT (pabora) (KI1, KP), (vac)

JK3aMeH, (Jac) 36 36
Camocmosamenvnan paboma, scero (vac) 9 9
Buo npomencymounoi ammecmayuu: 3aqer, Ok3. Ok3.

mupd. 3auer, oxzamen (3ader, udd. 3au, Dk3.*¥*)

Hpumeqalme: “KaHIIPHlaTCKP[ﬁ JK3aMCH

4. CosiepxaHue IUCUMILTHHEL

4.1. PacnpenencHue Tpy10eMKOCTH JHCIHILTMHBI 10 pasjienaM M BUaM 3aHATHUIL.
Pasjiesibl, TeMbI TUCIMILIHHBL M UX TPYA0EMKOCTH [pHUBEJICHBI B TabuIE 3.
Tabauna 3 — Pasaensl, TCMbI AMCUMIUTHHBL, HX TPYJI0EMKOCTh

Tema 1.2. Berauciienue oproroHaIbHbIX Matpull B momax ["anya.
OCHOBHBIC OJIOKEHHS TEOPUH KOHEUHBIX MONCH. ApH{MernKa
noneit ["anya. MyIbTHIUIHKAaTHBHBIE MPYTIIEI KOHECYHBIX TIOJCHA.
CBA3b KOHEYHBIX MOJICIi C OPTOrOHATHHBIMH MATPHIIAMH.
Junamuyeckue cuctemsl B nonsx [anya. [TocTpoenne MOHOLMKIIOB
OGUILMKIIOB B KOHCYHBIX IIOJIAX.

Tema 1.3. YucneHHbIE METOIBI HAXOXKICHUS OpPTOrOHATBHBIX MATPUIL.
Kraccudukauus 9ucieHHBIX aTrOPHTMOB HAXOKICHHA
OPTOrOHAILHBIX MAaTPHLL. HeMuHeHHbIC aMropuTMBI ONTUMH3AIMH
JCTEPMHHAHTA. AJITOPUTMBI CIIy4aHHOrO MoucKa. ONTHMA3AIUS
BBIYHCITUTENBHON CXEMbI aTTOPUTMOB CITy4aitHOr0 MoHCKa
UCIOIb30BAHHEM CHMMETPHI M KOCBEHHBIX IPU3HAKOB
OpTOroHALHOCTH. MeTo 1 opGuT

npeobpaszoBaHumii

nosisax [Canmya

peoOpa3oBaHmil PacTPOBBIX U300PaXKCHHIT
Tema 1.1. Knaccndukauns oproroHamsHeIx

Tema 1.2. Beruucsnenne oproroHantbHLX MaTpuIL B

Tema 1.3. YuciaeHnnsle METObI HAXOMKICHHA

OPTOrOHAILHBIX MATPHIL

Paznensl, TeMbl AMCIMIUTHHBI Jlekuuu I3 JIP KIT CPC
(uac) (C3) (4ac) (gac) (4ac)
Cemectp 10
Paznien 1. OcHOBBI TEOPMH OPTOrOHATBHBIX 10 6 6

peobpasoBaHuii

M300paKeHHIT

Tema 2.1. O6paGoTka u306paenuii
OPTOrOHAILHBIMH [IPEOOPA30BAHUAMU

Tema 2.2. dunbtpel. Heramwkimueckue Guibtpht
Tema 2.3. ANropuT™Mbl MACKMPOBAIHA PACTPOBBIX

Paspen 2. Ipuxnajubie 3a1a41 opTroroHabHbIX 8 3 3

Pasjen 2. [pukiiaabie 331244 OPTOrOHATBHBIX npeobpa3oBaHuii
Tema 2.1. O6paGoTka H306pakeHHii OPTOrOHATBHBIMH
npeoOpa3oBaHUAMU

3ajaau 06paboTku u306paxkennii. Teurrep Mepcenna,
Kiaccuueckuii Tpakt 06paGoTkH H306paskeHHUI.

Tema 2.2. Gunptper. Heramukmacckue Gpuibtpsr.

AJITOPHTM CHKATHSA C MATIOYPOBHEBBIMH KBAa3HOPTOrOHAIbHBIMH
MaTpHIAMH.

Tema 2.3. AnropuT™Mer MaCKHPOBAHHUS PacTPOBEIX H300paKeHUIT
Knaccnukanus kpunrrorpaguieckux 3ajaq. Mackuposatue

M300paXKCHHIT C TOMONIBIO MPPALMOHATLHBIX MaTpHI MepceHHa.

4.3, Ilpakruaeckue (CeMHHAPCKHUE) 3aHATUS

Tembr pakTHYECKUX 3aHATHI U X TPYIOCMKOCTb IPHBEACHBI B TAONHIC 5.
Tabuuua S — [pakTHYCCKHE 3aHATHA M HX TPYI0EMKOCTE

Hroro B cemecrpe:

18 9 9

Hroro 18 0 9 0 9

4.2, CojepxaHue pa3jiesioB H TeM JICKIMOHHBIX 3aHSATHIL,
Cojiepranue pasie/ioB 1 TeM JICKIMOHHBIX 3aHATHIl IPUBE/ICHO B Ta6uie 4.
Ta6muua 4 — Coseprkanue pa3ieNioB i TEM JEKIMOHHOTO [HK/IA

Homep pazniena

HasBanue u COZICPIKAHUE PA3JIC/IOB U TEM JIEKUMOHHBIX 3aHATHIA

1

Pazien 1. OcHoBbI Teopun OPTOrOHANIBHBIX IPEOOPa30BaHMii
PacTpoBBIX H300pKEHHUIA

Tema 1.1. Knaccugukamus oproroHanbHeIxX npeoGpa3zoBanuii
Hcropust Teopuu 0pTOroHabHEIX Pe0GpPa3OBaHHil. Marputiet
npeoGpasosanus dypee i Anamapa. KBaznoproroHaibHble
MaTpuibl. OPHAMCHTBI KBa3HOPTOTOHATBHBIX MATPHLL. CBA3b TEOPHHU
1HMCENT C KBA3HOPTOrOHATBHBIMM MaTpUiaMu. Marpous dauo.
Hurrepnperaums reopem Jlarparka u Ditepa-depma
OpTOrOHATLHBIMH MaTPHLIAMH.

Ne | Tembl npakruueckux 3aHaTHit Dopmbl npakTHYeckuX 3auATHit | Tpyr0eMKoCTb, Ne
/i (4ac) pasnena
JUCILIHIT
JIHHB
Y4eOHBIM IUIAHOM HE [PE/1yCMOTPEHO
[ [
Beero
4.4. JlaGoparopuble 3aHATHSL
TembI 1a00paTOPHBIX 3aHATHIE M MX TPY0EMKOCTH IPUBEICHD! B TAGIHIIE 6.
TaGmina 6 — JIaGopaTopHbIC 3aHATHS M MX TPYI0EMKOCTE
Ne Haumenopauue naGoparopusix paGor Tpynoemkocts, Ne
/i (uac) pazaena
JIHCLHIT
JIMHBI
Cemecrp 10
1 lonck sxeTpemanbHBIX GHUMKIIOB ¢ KaitMoii ToMcomna 3 1
2 Ilouck marpun Anamapa B popme Byma 3 1
3 AJICOPUTMBI MACKHPOBAHHS H300paXeHuil 3 2
Beero 9

4.5. KypcoBoe npoekTupoBanue/ BbIIOIHEHUE KypCOBOii paboThI
Y4eOHbIM IUTAHOM HE [Pe/TyCMOTPEHO



4.6. CamocrosrenbHas paGoTa 00yqaromxcs
Butbl camocTosTensHOM paGoTH M €€ TPYI0EMKOCTh IPHBE/ICHE! B TaGHLE 7.

Tabnuua 7 — Busibl caMOCTOATEIHOI paGOTHI M €€ TPYI0EeMKOCTh

Bu camocrostensHoOi paGoTel Bcero, | Cemecrp 10,
qac qac
1 2 3
U3ydenne reopernyeckoro marepuana aucuuruiunet (TO) S 5
[ToaroToBKa OTYETOB 110 1aGOPATOPHBIM paboTaM 2 2
[loaroroBka K TekyuieMy KOHTpOIO yenepacmoctd (TKY) 2 2
Bceero: 9 9

5. Tlepeuens yueGHO-MeTOMUECKOr0 06eceueHIs
JUIA CAMOCTOATEBHOM paboThl 00y YaIOMUXCA 110 JIUCUHMILUTUHE (MOJTYITIO)
Y4eOHO-METOMICCKHE MATEPHAB /Ul CAMOCTOSTENBHOM PaGoThl 00YHAIOMIHXCS yKasaHbl B ILI. 7-
1

6. Ilepeyenn me4aTHbIX M HICKTPOHHBIX Y4EOHBIX H3IaHUI
[lepedctb neyaTHbIX H 2IEKTPOHHBIX YYCOHBIX H3MaHUI PUBE/ICH B TAGNHIIC §.
TaGnuua 8- [Nepeyenn nevaTHBIX U HICKTPOHHBIX YICOHBIX H3IAHHIT

[Iudp/ bubnmmorpaduueckas ccpuika Kosmuectso sk3emiuisipos B
URL anpec 6ubIHOTEKE
(KPOME SJICKTPOHHBIX JK3CMIUISIPOB)
519.643 OproronaineHbIe npeoGpasoBanms: yue6Hoe 80
M 64 nocobue / banonun H.A., Ceprees MB. ; C.-
[lerep6. roc. yH-T a3pokocM. IPUGOPOCTPOCHHSL.
- CI16.: PHOT'YAIL 2018. - 57 c.
004 Crpwuri-mMeTo1 peoOpasoBanus U300paxkeHuil 1 105
M 64 curnanos [Tekcr] / JI. A. Muponosckuii, B. A.
Cnaes ; C.-Tletep6. roc. yH-T a2poKkocM.
npuGopocrpoenis. - CII6. : [Tonurexuuka,
2006. - 163 c.
004 [Ipumenenue peiiBneros uis [{OC [Tekcr] /T . 20
11 87 [". llTapk ; nep. H. M. Cmupnosa ; pex. A. I'.

Kiopkuan. - M. : TexHocdepa, 2007. - 183 c.

Ymusmkun, C.B. Teoperuueckne 0cHOBBI
urpoBoit 06paGOTKH M 1pe/ICTaBICHHUS
CHIHAIOB. [ONeKTPOHHbIIT pecypc] : yue6.
nocobue — DIeKTPOH. JiaH. — MOCKBa :
Texnocdepa, 2012. — 368 c. — Pexum
nocryna: http://e.lanbook.com/book/73526

Marasunuukosa, A.JI. OcHoBbI MppoBoii
00paboTKH CHIHAIOB. [ DJICKTPOHHBII pecypc] :
yue0. nocobue — Inekrpon. nan. — CII6.
Jlanpb, 2016. — 132 ¢. — Pexum pocryna:
http://e.lanbook.com/book/76274

7. IlepeueHs 2MEKTPOHHBIX 06Pa30BATEILHBIX pecypcoB
HMH(OPMAHOHHO-TEIEKOMMYHIKALIMORHOM ceTr «MHTepHET»

ITepeuens INEKTPOHHBIX 00pa30BaTebHBIX pecypcos HH(pOPMALHOHHO-
TCICKOMMYHHKAIMOHHOM ceTH «MHTepHET», HEOOXOMUMBIX U OCBOEHHS JIMCIMILTHHED NPHBEJICH B
Tabmuue 9.

Tabmua 9 -  IlepedcH,  IMEKTPOHHBIX 00pa3oBaTeIbHBIX ~ PECYPCOB  HH(OPMAIHOMIO-
TEJICKOMMYHUKAUHOHHO# cetn «UHTepHeT»

I URL aapec HaumenoBauue

| http://livelab.spb.ru

8. Iepeuens HHYOPMAIMOHHEIX TEXHOIOTHI
8.1. Ilepeuens  mporpammuoro  oGecrieyenus, HCIIOJIB3YEMOIO  [PU  OCYLIECTBICHUU
00pa3oBaTeNbHOIO MPOLECCa MO JUCIHILTHHE.
[lepeuens ucronbsyemoro nporpammuoro obecnederms npescrapieH B Taduie 10.
Ta6nuua 10— [Tepedens nporpaMMHOro o6ecneyeHus

Yuebublit komruieke ['Y AIT «KuBast kHura» |

[ Ne w/u Haumenosanne

MATLAB R2012b

8.2. llepevens  MHPOPMALMOHHO-CIPABOYHBIX CHCTCM,HCIIOJIb3YEMbIX [IPH  OCYLIECTBICHHUH
00pa3oBaTeLHOIO POLECCA MO AUCIHILIHHE
[lepeuenn nemonb3yembix HH(OPMAMOHHO-CIIPABOTHBIX CHCTEM upejicrasyiet B Tabmuue 11.
Ta6nuna 11- [Tepeuenn HHPOPMAIHOHHO-CIIPABOYHBIX CHCTEM
Ne /it HaumeHoBauue

—3

9. MarepuanbHo-TexHu4ecKas 6aza
CoctaB  MarepuanbHO-TEXHHYECKOI 6asbl, HCOOXO/IMMOI  JUIS  OCYLIECTRIICHHS
00pa30BaTeLHOr MPOUECCa MO AUCLMIUTHHE, [pejicrabiieH B Tabnurel?2.
TaGimua 12 — CocraB MaTepHanbHO-TEXHHYECKOT 6a3b

He npetycmorpeno

No HaumenoBanue cocraBHoit yactu
/i MaTepUaIbHO-TEXHHYECKOM 6a3bl

Homep ayuropuu
(11p1 HEOGXOIUMOCTH)

1 Jlexkumonnas ayuropus

10. Ouenounsie cpescrsa ju1s npoBeienus IIPOMEXYTOYHOM aTTecTaluu
10.1. CocraB  oueHOYHBIX  CpefCTBIUIA  mpoBeiCHHUS NPOMCKYTOYHOH  aTTecTaluu
00yHarOUIMXCA 110 IMCUMILTMHE IPUBE/ICH B TabiHue 13,
Ta6mana 13 — CocraB OUEHOIHBIX CPEJICTB JUIS IPOBE/IEHHS HPOMEKYTOYHOM aTTecTall1

Bun npomexyrounoii arrecratmu [lepeyeHp oueHoYHbIX cpeaCcTB
Ok3aMeH CHucoK BONPOCOB K JK3aMeny;

10.2. B katectBe KpHTEPHEB OLCHKH YPOBHA CHOPMUPOBAHHOCTH (0cBOCHHS) KOMITETCHIMI
00YYaIOMMMHUCS MPUMEHSAETCA S-6aTbHAS KA OLEHKH CHOPMHPOBAHHOCTH KOMIICTCHIHIA, KOTOpas
IpuBe/iena B talmuue 14. B TeueHue cemectpa MOXKET MCIONB30BaThes 100-GamibHas Imkara
MOJYJILHO-PEHTHHIOBOH CHCTEMBI YHHBEPCHTETA, MPABHIA HCIIOIB30BAHUS KOTOPOH, YCTaHOBJICHEI
COOTBCTCTBYFOLIMM JIOKAJIbHBIM HOpMATHUBHBIM akToM ['Y AT



Tabnuna 14 —Kpurepuu oneHKH ypoBHs c)OpMHUPOBAHHOCTH KOMITCTEHIIMIT

O1eHKa KOMITCTeHI A XapakrepucTika chOpMUPOBAHHBIX KOMIICTCHIIEL
S-6aTbHas 1Kaa
«OTIIMIHO» — 00yHarOIMiACs 11yO0KO M BCECTOPOHHE YCBOMII IPOrPAMMHBII MaTCpHAL;
«3a9TCHO — YBCPCHHO, JIOTUYHO, OC/ICIOBATENILHO U IPAMOTHO €r0 M3/1aracr;

— ONHMPAACh HA 3HAHMA OCHOBHOH M JIONOJHHTENBHOM JUTCPATYPHI, TECHO
NpUBA3BIBACT ~ YCBOCHHBIC ~ HAYYHBIC MOJOXKCHHA C  [PAKTHYECKOMH
JICATENLHOCTHIO HAIIPABJICHUS,

— YMe10 0GOCHOBBIBAET U APTYMEHTHPYET BbIIBUIACMbIC HM HIICH;

— JIENAET BBIBOBI U 0000IICHHUA;

— CBOOO/IHO BTA/ICET CHCTEMOI CIICLUAIM3UPOBAHHBIX TOHATHIA.

«XOPOLIIO» — 00y4arOMACA TBEPO YCBOWI MPOrPAMMHBI MaTepualt, rPaMOTHO H 110
«3a9TCHO» CYIIECTBY M3JIaract ero, ONMPAiCh Ha 3HAHUA OCHOBHOI JINTEPATYPBI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT ~ YCBOCHHBIE 3HAHMA C  [PAKTHYECKOH  JICATENBHOCTHIO
HalPaBJICHHU,

— APrYMEHTHPYET HAYYHBIE MOIO0KEHHS,

— JIEJIAET BBIBOIbI U 0000IICHHMS;

— BJIAJICCT CUCTEMOIt CHCIHATH3UPOBAHHBIX TOHSITHIA.

13 CBs13b KOHEYHBIX MOJNEH C OPTOrOHATBHBIMH MATPHIIAMY.

14 Junamugeckue cucrems! B noysix Fanya.

15 [TocTpoenre MOHOIHKIIOB i GHIMKIIOB B KOHEYHBIX MTOJIAX.

16 UHCIICHHBIC METO/Ibl HAXOXK/ICHHS OPTOrOHATBHBIX MATPHIL,

17 Knaccuduxanus 4ucieHHBIX anropHTMOB HAXOXK/ICHHSA OPTOrOHATHHBIX MaTpHIl.
18 Henuuetinpie anroput™bl ONTHMH3ALMH JIETEPMHHAHTA.

19 ANTOPUTMBI CITYy4aifHOrO MOKCKA.

20 Meron opOwr.

21 lprKtambie 3a1a4n OPTOrOHANBHBIX MPe06pa3OBaHHil

22 OG6pa6oTka H306paxCHUil OPTOrOHAIBHBIMH IPEOGPA30BAHMIMH

23 Ounbtp Mepcenna.

24 Knaccuueckwii TpakT 06paGoTKu H306paxeHHii.

25 DUIBTPBL

26 Herammxmaeckne GuibTpsr.

27 Knaccudukanus kpurnrrorpaduueckux 3amaq.

28 Macknposanme 306paxkenuii ¢ IOMOLIBIO MPPALHOHALHBIX MATpPHIL MepceHHa.

Borpocet (3aaun) s 3agera / indd. 3auera npeacrasnens: B tabmume 16.
Ta6nuua 16 — Bonpock! (3a1a4n) jus 3aucta / . 3auera

CYIOBJIETBOPUTE/ILHO» | — 00YHAIOUIMIACS YCBOMI TOBKO OCHOBHOl IPOrPaMMHBIH MaTepHai, o
«3a4TeHON CYWIECTBY M3/1araeT ¢ro, OMMPasCh Ha 3HAHUS TONBLKO OCHOBHOM JIMTEPATyPhI;

— JIOITy CKAeT HECYIIECTBEHHBIC OUIMOKU U HETOYHOCTH,

— MCITLITBIBACT  3ATPY/HCHHA B [PAKTHYCCKOM [PUMCHCHHH  3HAHMIL

HAlPaBJICHH,

— €1a00 apryMEHTHPYET HAY4HbIC [0JT0KCHHS,

— 3aTPYJHACTCA B (JOPMYJIMPOBAHUM BBIBOJIOB M 060GIICHHI,

— YaCTHYHO BJIAJICET CUCTEMOM CIICLHAIM3HPOBAHHBIX TOHATHIA.

Ne i/t Ilepeens Bonpocos (3anay) juist 3a4dera / . 3auera

Y4eOHbIM [UTaHOM HE IIPE/TyCMOTPEHO

[lepedenr Tem Uit KypcoBOro  HMPOCKTMPOBAHMS/BBIIONHCHHS KypcoBOH  paboThbl
npejcTaBieHel B Tabnuue 17.
Tabmmua 17 — [epeyeHs TeM I KypcoBoro IPOCKTHPOBAHUA/BBINONHEHMS KyPCOBOii paGOThI

«@ICY/IOB/ICTBOPUTEIILHO» | — 00YHAIOUIMIICA HE YCBOMII 3HAYMTEILHOM 4aCTH POrPAMMHON0 MaTepUad,
«HE 3aYTCHON — JIOITYCKACT  CYIICCTBCHHbIC OMMOKH M HETOYHOCTH [PH PACCMOTPEHHH

1po6JieM B KOHKPETHOM HANPaBIICHHH;

— HCIIBITBIBACT TPY/IHOCTH B IPAKTUYECKOM IIPUMEHEHUU 3HAHUIA;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MOJIOKEHHS;

— He GopMyIIMpyeT BBIBOJIOB M 0606 IIEHHif.

Ne i/ [IpuMepHbIi repedeHs TeMm JUIs KypCcoBOro MPOCKTHPOBAHUS/BBITIONIHCHHSA
KYpPCOBO# paboTsI

Y4eOHBIM [UTAHOM HE IPE/yCMOTPEHO

Borpockt st poBeieHus NPOMEkKYTOUHOI aTTECTAMU B BUJIE TECTHPOBAHUSA NPCJ/ICTABJICHBI B
Tabnuue 18.
Tabnuua 18 — [Npiumepubiii epeders BONPOCOB U TECTOB

10.3. THIOBbIE KOHTPOJILHBIC 3a/[AHISA WK HHBIE MATCPHAJTbL.
Borpoce! (3ana4n) juts sk3amena rpejcrasienst B Tabimue 15.
TaGnuua 15 — Borpocst (3aj1a4u) Juis sK3aMeHa

Ne i/t [IpuMepHELii epeyeHb BOIPOCOB JUIS TECTOB

Ne /it [Tepeuenn BorpocoB (3aa4) Juis JK3aMeHa

1 Knaccudukarms oproronansHeix npeo6pa3oBaHuii

2 Hcropus Teopuu opToroHanbHbIX Mpeodpa3oBaHHmii.

3 Marpuust npeobpasopanus Oypee u Agamapa.

4 KBa3uopToroHasibHeIe MATPHUIIEI.

5 OpHaMeHTBI KBa3HOPTOrOHAIBHBIX MATPHIL.

6 CBs13b TCOPUH YUCEN C KBA3HOPTOrOHANbHBIMH MaTPHIIAMH.

7 Marpoun dano.

8 Hureprnperauus reopem Jlarpamka u Ditnepa-depma OpTOroHATEHBIME
MaTpUIIAMH.

9 Berancnenne oproronaisHeix Matpui B ossix [anya.

10 OCHOBHBIE MTOJIOKCHHS TEOPHH KOHEYHBIX MOJICH.

11 Apudmeruka noneii lanya.

12 My IETUILTHKATHBHBIE FPYIIIbI KOHCYHBIX ITOJICI. J

[Tepeucnp TeM KOHTPONBHBIX PaGOT MO AUCHHMILTHHE 06YYAKOUMXCS 3a04HOT ¢dopmbl 06yueHuUs,
NpE/ICTaBICHbI B Tabmuue 19.
Tabnunua 19 — [TepedeHb KOHTPOJIBHBIX paGoT

Ne i/nt [lepeuenb KOHTPOJIBHBIX paGoT
He npesycmorpeno

10.4. Merojmeckne Marepualbl, ONPEACTAIONIHE MPOLEAYPHl OLCHHBANUS HMHJ/IUKAaTOPOB,
XapaKTEPH3YIOMMX STalbl (YOPMHPOBAHHMS KOMIICTCHUMI, COAEPXKATCA B NOKATBHBIX HOPMATHUBHBIX
aktax ['YAIL, permameHTHpyrOIMX MOPANOK | NPOUEYPY MPOBEACHHUSA TEKYLIEro KOHTPOJIS
YCHEBaeMOCTH U NIPOMEIKYTOYHOM aTTecTanuu obydarommxcs ['Y AIL

11.  Meroauueckue ykasanus /uUis 06yqaromuXcs [10 OCBOCHUIO IMCIUTUTHEB
11.1. Meroaueckue yka3aHus Ui 00YHAIOIUXCS 110 OCBOEHHMIO JICKIIHOHHOTO MaTepuaia.

OCHOBHOE Ha3HAYCHHE JICKIIMOHHOIO MaTepualia — JIOTHYECKH crpoﬁHoe, CHCTEMHOE, I‘J'lyGOKOC
H SCHOC M3JI0KCHHE y‘lC6HOl‘() Mmarepuasna. Ha3nauenue COBpeMCHHOﬁ JICKIIMK B paMKax JUCHMUIUTHHBI




HEC B TOM, 4TOOBI MOJYYHTH BCIO HH(OPMAIMIO 110 TEME, a B OCBOCHHH (GyHIaMEHTATLHBIX POGIEM
AMCIHIUTHHBI, MCTO/I0B Hay4HOTO MO3HAHMS, HOBEHUIMX JTOCTHKEHHH HAyqHOH MbICIH. B yyeGHOM
[IpOUECCE JICKIHA BBITOIHACT METOJ0IOIHICCKYI0, OPraHM3AMOHHYIO H HH(OPMAHOHHYIO (yHKIUH.
Jlekumst packphIBaCT MOHATHIAHBII aNNapaT KOHKPETHOH 06/IACTH 3HAHKA, €& poGJIEMBI, IaeT LEIbHOE
IPC/ICTAB/ICHAE O JUCIUILUTHHE, IIOKA3bIBACT B3AUMOCBS3b C JIPYTHMH JUCIATLTHHAMH.

[l1anupyemele pe3yIbTaThl IPU OCBOCHHH 06YYAFONIMMICS JIEKLIAOHHOTO MaTepuana:

— HOMYYCHHC COBPCMEHHBIX, LEIOCTHBIX, B3aUMOCBA3AHHBIX 3HAHHI, YPOBEHb KOTOPBIX
OMNPEJICTACTCA EICBON YCTAHOBKOM K KK/IOH KOHKPETHOH TeMe;

—  [OJIYYEHHE OITbITA TBOPYECKOI pabOTHI COBMECTHO € IPEIo/IaBaTesieM;

~  Pa3BUTHE NPOQECCHOHATBHO-IENOBBIX KA4ECTB, JIOOBH K MPEJMCETY U CAMOCTOATENHHOTO
TBOPYECKOTO MBIILICHHUS.

—  HOABJICHHE HCOOXOMMMOTO HHTEpECa, HEOOXO0MMMOTO JUIS CAMOCTOATEIBHO paboThI;

— [MOJIy4CHHE 3HAHMI O COBPEMCHHOM YPOBHE PA3BMTHS HAYKH M TEXHHKH H O NPOTHO3C X
pa3sBUTHUs Ha OJIWDKAMIINE TOJIBI;

— HayYuThCd MCTOXMYECKH 0OpabarhiBaTh Marepuan (BBUICTATH TJIABHBIC MBICHH M
TIOJIOKCHHUA, MPUXO/MUTH K KOHKPETHBIM BBIBOJIAM, [IOBTOPATH MX B PAa3IH4HBIX (OPMYIMPOBKAX);

—  TOJIYMCHHMC TOYHOIO MOHUMAHHUS BCEX HEOOXOJMMBIX TEPMUHOB M IOHATHIA.

JICKIMOHHBIH MaTepHan MOXKET CONPOBOMKIATLCA TEMOHCTPAIMEH CIIANIOB M HCTIOb30BAHIEM
Pas3/laTOIHOro MarepHata Mpu MPOBCACHHH KOPOTKMX JIMCKYCCHii 06 OCOGCHHOCTAX [PUMEHCHHS
OTJEIILHBIX TEMATHK [0 JUCHUIUIMHE.

CIpyKTypa npelocraBieHus JISKIMOHHOI0 MaTepHAA:

— M3I03KeHHE TCOPETHYECKHX BOIPOCOB, CBA3AHHBIX C PACCMATPHUBACMOI TEMOit

— Ommcanue  METONOB M POrPaMMHBIX  CPEJIICTB  OPTOrOHAIBHBIX peobpa3oBaHuii
UH(POPMAIHOHHBIX CHCTEM

— JleMOHCTpalmMs NPHMEPOB OPTOrOHATBHBIX NPeoOpa3oBaHMii ¢ [PUMCHCHHEM METOJIOB U
[POrpaMMHBIX cpeacTB UHTepHeT

— O0061eHNE H3NI0KEHHOrO MaTepUana

— OTBeTHI Ha BO3HUKAOIIME BOIPOCHI [0 TEME JICKIIHH.

11.2. Meroanueckue yKa3aHus Ui 00yHaOHXCS MO BBIIOIHCHHIO 11abopaTOpHBIX paboT.

B xoze Bbimosnenus maGoparopHbix paGoT 0GYHAIOMMICA JOIBKCH yriyOuTh U 3aKpCIUTH
3HAHMA, NMPAKTHYCCKUE HABBIKH, OBJIA/ICTh COBPCMCHHON METOMMKON H TCXHMKOH KCHIEPHMEHTA B
COOTBETCTBUM C KBAIM(PHKAMOHHON XapaKTEPHCTHKON oGywaromierocs. Brimonmenue 11abopaTOpHBIX
paloT  COCTOMT M3  IKCHECPUMEHTATLHO-PAKTHYCCKOIL, pacyYCTHO-aHATMTUYCCKOM  yacTeli U
KOHTPOJIbHBIX MCPOIPUATHIA.

Beinosinenue 1aGopatopHbiX paGoT 06yHaIOMMMCS ABJISCTCA HEOThEMIICMOIT YaCThIO U3YYCHUSA
JMCUMIUTAHBL, - ONPEJICNACMOIl YYCOHBIM IUIAHOM, M OTHOCHTCS K CpEJICTBAM, OOCCICYHBAOIUM
PCUICHHE CIIEIYIOUMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— NPHOOPCTCHHE HABLIKOB MCCICAOBAHUS IPOLECCOB, ABICHHMIT H OOBCKTOB, H3y4aeMbIX B
paMKax JIaHHOH JHCILMIUIUHEI;

— 3aKpCIUICHMC, PA3BHTHE U JCTAIM3ALMS TCOPETHICCKUX 3HAHUIT, [IOJIYYCHHBIX HA JIEKIIHAX,

— TOJIyqCHHE HOBOM MH(OpMAIMHU N0 H3yYaeMOM JMCLMUILIHHE,

— NpHOOpETEHHE HABBIKOB CaMOCTOATENLHOIH paGoThI C J1abopaTopHBIM 00OpYIOBAHUEM H
npubopamu.

3aj1anue H TpeGOBAHMA K MPOBEACHHIO JIaG0PATOPHBIX PaGOT

Bapuant 3ananus no kaxuoit aGoparopoii pabore 06yuaromuiics [10JTy4aeT B COOTBETCTBUH
C HOMCpOM B crcke rpymmsl. [lepex nposeseHneM naGoparoproii paGoTsl 0GywatomeMycs cienyer
BHHUMATCJIbHO O3HAKOMHUTBCSA C METOJAMYECKUMHU YKA3aHUSAMH I10 €€ BBINOJIHEHHIO. B COOTBETCTBUH C
3aJaHueM 00y YarOUIMIACA JOJDKEH [IOrOTOBUTH HEOOXOMMMBIC [aHHbIC, NOJlyYHTh OT MPEnoiaBarelis
AONYCK K BBITNOJTHCHHIO JIa0paTOpHOi paboThl, BBINOJHUTL YKA3aHHYIO [OCIEAOBATENBLHOCTD
JCHCTBHI, 10Jy4UTh TPEOYEMbIC pe3y ILTaThl, OQOPMHTE U 3aLIUTHTb OTYET [0 nabopaTopHo#t pabore.

Crpykrypa u popma oruera o naGoparopHoit pabore

Or4er o naGoparopHoii paGoTe MOJKEH BKIKOYATH B CeOS: TUTYJIbHBIH JTUCT, QOPMYITHPOBKY
3a/laHus, TCOPETHYCCKUC IMOJONEHHA, HCIOJb3yeMble NPH BBIIOJIHCHHM J1aGOpaTopHOil paGoTEI,
OIHCAHHE POLIECCA BBIIONHCHHUSA JTAGOPATOPHOF paGOThI, MOMYIEHHBIE PE3YILTATHI H BEHBOIBL.

TpeGopanus x odopmieHnIo oTYeTa 0 NTAGOpaTOpHOit paGoTe

[lo  kaxmoit J1aGoparopHOil paGoTe BHINONHACTCA OTHCABHBIH OTYET. TurynbHelif  1HCT
oopmIseTCs B COOTBETCTBHH ¢ wwaGnoHoM  (0Gpasiom) npuBeCHHBIM Ha caiite ['YAII
(www.guap.ru) B pasmene «CekTop HOPMATHBHOIL Jokymentauuuy. TekcroBele u rpaduueckue
Marepuaibl  OQOPMIIAIOTCS B COOTBETCTBHH ¢ neictByromumu 'OCTamu u  tpeGoBaHuMAMHU,
TIPUBCJICHHBIMU Ha caiite ['Y AIT (www.guap.ru) B pasaene «CeKTop HOPMATHBHOI JIOKYMEHTALIMHN .

11.3. Meroquueckue  ykasanus s oOyqaromuxcst 1o NPOXOXJICHHIO  CaMOCTOSTEIbHO
paGoTst

B Xone BBINONHEHUS CAMOCTOATENBHOMR PaGOTHL, OGYYAOLMIACA BHIIONHACT paboty 10
3a/IaHHI0 M MIPH METOMICCKOM PYKOBOJICTBE MPEIOAABATENS, HO GE3 €ro HEIOCPEACTBEHHOTO YaCTHI.

Jist oGyyaroumxes 10 3a04HOi GopMe 06YYCHHSA, CAMOCTOATETbHAS paboTra MOKET BKJIFOYATh
B Ce0s1 KOHTPOJIBHYIO paGoTy.

B mporecce  Bbutonmenus  caMocrostensHoii  paGoTh, y  0Gydaromerocs dopmupyercs
UeIeco00pasHoe IIAHUPOBANKE paGouero BPECMEHH, KOTOPOE MO3BOJSET UM pa3BUBAaTh YMCHUS H
HABbIKM B YCBOCHHH M CHCTEMATH3aLMH IPUOOPCTACMBIX 3HAHMIL, 0GECICYHBACT BLICOKHIT YPOBCHb
YCIICBACMOCTH B NEPUOJL OOYUCHHS, MOMOracT MOJyUHTh HABBIKM MOBBIEHHUA MPO(ECCHOHANBHOrO
YPOBHSI.

MeToieckuMu MaTEpUaNaMi, HAIPABIIOUMMH CaMOCTOATE/BHYIO paboty oOyuarommxcs
ABJISIFOTCSA:

—  y4cOHO-METOMMYECKHIl MaTepHal 10 JUCIHILTHHE,

~  MCTOJMMECKHC yKa3aHUA 110 BBIIOJHCHUIO KOHTPOJBHBIX paGoT (JUIi OGYHAKOUIMXCA M0
3a04HOit hopme 00yuenus).

11.4. Meroquueckue  ykasanust Ui oOyqaroOUHXCA 110 [POXOM/ICHUIO  [IPOMEKYTOUHON
aTTECTAIMH.

[Ipomexyrounas arrecramms 0GyqalOMMXCs IPE/lyCMATPHBACT OlEHHBAHHE MPOMEXKYTOYHBIX
M OKOHYATEJILHBIX PE3YJILTATOB 00YUeHHUs 110 jucuuIuinie. OHa BKIIOYaeT B ceoa:

—  9K3aMeH — )OpMa OLCHKH 3HAHUIA, [OJIyICHHBIX 0GYAIOLMMCS B IIPOLIECCE M3y4YeHHA BCCi
JIMCIMIUTMHBL M €C 9ACTH, HABBIKOB CAMOCTOATENLHOMH PaGOTHI, CHOCOGHOCTH NPUMEHATH HX JUIA
PCUICHHS [PAKTHIECKHX 3ajad. DK3aMEH, KaK MPaBWIO, [POBOJMTCS B IEPHOA DK3aMCHAILIHOHHOI
CCCCHM W 3aBCPLIACTCA ATTCCTAUMOHHON OLEHKOH «OTIMYHO», «XOPOLIOY», «Y/I0BIETBOPUTETLHOY,
«HEYJIOBJICTBOPUTEIILHOY.

CucreMa  OUEHOK NPH  NPOBEJACHUH MPOMEKYTOYHONH —ATTECTAIMH OCYIIECTBIIACTC B
COOTBETCTBHH € TpeGoBanMAMU [Tomorkemuit «O TekymeM KOHTPOJIE YCIIeBACMOCTH U POMEXKYTOYHO#
arrecraudu - cryjientoB ['VAIL  oOydaommxcs no mporpammel BBICIIEro oOpasopasms» 1 «O
MO/lyTIbHO-PCHTHHI OBO# CHCTEME OIICHKH Ka4eCTBa y4eGHOk paboThl cTyseHToB B ['Y All».



Jluct BHeceHUs M3MEHEHHIT B paGouyrO0 POrpaMMY JIUCIIHILTHHDL

JlaTa BHeceHus Coneprxanue H3MEHEHUHI M IONOHEHHIH Jlara u Ne IMommace
H3MCHEHMI U MPOTOKOJIa 3aB.
JIOTIOTHEHHU. 3ace/laHus Kadempoit

[Toarmce KaQeapsl
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HM3MCHCHHUS




