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®-Paboyas mporpamma JUCIUIUIAHBL

1. HEJIM U 3AJIAYU OCBOEHUA JTUCIHUIIJIMHBI:

Henn ocBoeHMs NTUCHMILVIMHBI: O3HAKOMJIEHHE CTYJIEHTOB C METOJAAMM AaHAIUTUYECKOU
TeOMETPUH, NPWIOKEHUSMH aiareOppl K PELICHUI0 TEeOMETPUYECKHX 3a7ay, OBJIAJZICHUE
HAYaJbHBIMU 3HAHUSAMH [0 AaHAIUTUYECKOW I'€OMETPUU U JIMHEHHOW airedpe, HeoOXOIUMbIMU
JUISL U3y4YeHUs IPYIMX IJUCLMIUIMH CHENUAJIBbHOCTH, Pa3BUTHE HABBIKOB pPEIICHUS 3a1ad II0
anredpe U T€OMETPUH, Pa3BUTHE JIOTUYECKOIO U aITOPUTMUYECKOTO MBIIIJICHUS U MOBBIILIEHUE
00I11er0 YPOBHSI MaTeMaTHUECKON KYJIbTYpHI.

3agaun ocBoeHUSs] AMCHUILUIMHBI: (OPMHUPOBAHUE Yy CTYIEHTOB Oa30BbIX 3HAHUI O
HOPUIOKEHUAX alreOpbl K FTeOMETpUH; NPUOOpPETEeHUE CTYACHTAaMH HaBBIKOB U YMEHUHN peleHUs
IpOCTeHIINX anredpanyeckux UreOMETPUUYECKUX 3a]1ad.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII:

JucuuminHa «AHAJIMTHYECKash TeOMETpHsl M JIMHeHHas anrebpa» sBIsSETCS OJHOM M3
(dyHIaMEHTabHBIX MaTEeMaTHYECKUX JAUCLUUIUIMH, U3y4aeMbIX CTYJE€HTaMH, OOydyaroluuxcs Ha
CHELUAIBHOCTAX MaTeMaTnyeckoro npoduis.Ona BxoauT B 0a30Byro yacTh bioka 1
«ducuumnael  (Moxynu)» oOpa3oBaTenbHOM HporpamMmbl. Jlias  yCHEIIHOTO OCBOECHHUS
JUCLUIUIMHBI HEOOXOAMMBI HMIKOJIbHbIE 3HAHUS alNreOpbl U T€OMETPHH.

3. MNEPEYEHDb IIJIAHUPYEMBIX PE3YJBTATOB OBYYEHUSI 1O
JUCHUIIIMHE (MOYJII0), COOTHECEHHBIX C IINIAHUPYEMBIMH
PE3YJBbBTATAMHU OCBOEHUS OCHOBHOUN IMMPO®ECCUOHAJBHON
OBPA3OBATEJIbHOMN

®dopma

HPOT'PAMMBI
Ko u HaumeHoBaHue Ilepedyens nuIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHS 110
peasiu3zyeMoii KoMIeTeHIHH AMCUUINJIMHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMHU A0CTHKEHHS KOMIIETeHIN I
OK-4 - BJIQJICHUE | 3HATb:CKAISIPHOE, BEKTOPHOE u CMEIIIaHHOE
KOMIIETEHIIUSMHU IIPOU3BENICHUSI BEKTOPOB; DPA3IMYHBbIE BBl ypPaBHEHUU
CaMOCOBEPILIEHCTBOBAHUS NpsIMON HA TUIOCKOCTH; Ppa3MYHbIE BHJbI ypaBHEHUI
(cozHanne HeOOXOAWMOCTH, | IPSAMONW B MPOCTPAHCTBE; pa3IMYHBIC BUJBl YpaBHEHHH
MOTPEOHOCTh ¥ CIOCOOHOCTh | IUTOCKOCTH; KJIACCHU(PMKAIIMIO KPUBBIX BTOPOTO TMOPSIKA,
o0yuatbcs) UX CBOMCTBA;ONEpali HaJl BEKTOPAMHU
OK-10 - cmocoO6HOCT, K | CBOMCTBA Omepalyii HaJ MaTpUIlaMH, CBOWCTBA OOPAaTHBIX
[I03HABaTEJIbHON MaTpull; (opmyiny oOpaTHOM  MaTpUIBl; AJITOPUTM
JesITeNbHOCTU COOTBETCTBHSI JIMHEWHBIX OINEPATOPOB M HX MAaTpPHII,
I1K-22 - CIOCOOHOCTh | CBOMCTBA  OPTOTOHAJBHBIX MAaTPUIl U  OINEPaTOpOB;
UCIIONb30BaTh  3aKOHBl U | COOTBETCTBHME KBAJPAaTUUHBIX (OPM U UX MATPUI; BIAJETh
METO/bI MaTeMaTHUKH, | IOHATHEM MIOJIOKUTEBHON ONpENETIEHHOCTH
€CTECTBEHHBIX, KBaIpaTUYHOW (OPMBI; aJIrOPUTM PpEHICHUS CHCTEMBbI
T'YMaHUTApHBIX U | IUHEHWHBIX YypaBHeHMM MmertonoMm [laycca; amroputm
HSKOHOMHUYECKUX HAayK IIpU | peUIeHHs] CHUCTeMbl JIMHEMHBIX YpaBHEHHH METOJ0M
peleHun Kpamepa
npo¢eCCHOHATBHBIX 3aa4 yMeTb:
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COBEpILIATh OINEpAlMUd HAJ BEKTOPAaMH; BBIYUCIATH
CKAIIPHOE UM  BEKTOPHOE IIPOU3BEICHUE BEKTOPOB;
paboTaTh ¢ YPaBHEHUSIMHU MPSIMBIX M TUIOCKOCTEH;
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YMHOXXaThb MAaTpHIIbl; BBIUUCIATH OOpaTHYIO MaTpuily;
peuaTh CUCTEMY JIMHEWHBIX ypaBHEHUN MeTojnamu ['aycca
n Kpamepa; HaxonuTb COOCTBEHHBbIE 3HAYEHUA U
COOCTBEHHBIE BEKTOpa; HCCIEAOBaTh  KBAJIPATUUHYIO
(GopMy Ha MOJOXKUTEIBbHYIO ONPEAETICHHOCTD; ONPEEIIATh
THUI KPUBOM BTOPOTO TMOpsAAKAa M H300pakaTh HMX Ha
IUIOCKOCTH

BJIAJIETh:

METOJaMH PEIICHUs OCHOBHBIX FT€OMETPUUYECKUX U
anreOpandecKux 3a7a4; HaBbIKaMU IPUMEHEHUS
MaTEeMaTUYECKOro arnmapara K pelneHnI0 TeOpeTUIECKUX
3a/1a4 ¥ 3a]1a4 NPUKJIATHOTO XapaKTepa

4. OBIIASI TPYTOEMKOCTD JUCLUTIIUHBI

4.1. O0beM QTUCUMILINHBI B 3a4€THBIX eIHHUIAX (BCero):7 3a4eTHHIX SIUHUIIBI.

4.2. O0beM IMCUMILIMHBINO BUAAM y4eOHOM padoThl (B Yacax):

KouunyecTBo 4acoB (popMa 00yueHHsI: 0UHO-3209HAS)

Bup yue6Hoii padoThl BT T T B Tl.q. 1no ceMechan;
1 2 3 4
KonTakTHas pabota 102 54 48
00yJaromuxcs ¢
npenoaaBaTeneM B
cootBeTcTBUH C YII
AyaAUTOpHBIE 3aHATUSA 102 54 48
Jlexknun 52 36 16
CemuHapbl ¥ IPAKTUYECKUE 34 18 32
3aHATHS
JlabopaTopHbIEpaOOTHI, — — -
IPAKTUKYMBI
CamocrosiTenpHast paboTa 78 54 24
dopMa TeKyIIero YCTHBIH OIIpoC, YCTHBIH OIIpoC, YCTHBINI
KOHTPOJISI3HAHUH U MIPOBEpKa peleHus 3ajaad, MpoBEpKa orpoc,
KOHTPOJIS KOHTPOJIbHAsE paboTa peleHus 3aaad, pOBEpKa
CaMOCTOSITENIbHOM pabOTHI: KOHTPOJIbHAS pelieHus
TECTUPOBAHHE, pabota 3ajad,
KOHTp.paboTa, KOHTPOJIbHAS
KOJUIOKBHYM,pedepaTa Jp. pabota
(He MeHee 2 BHJIOB)
Kypcosas pabota — —
Bunel npomexxyTouHOM 9K3aMeH HK3aMEeH 9K3aMEeH
aTTecTaluy (dK3aMeH, 72 36 36
3a4er)
Bcero gacos o 252 144 108
JUCIUILITNHE
dopma 4us 14
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*B cirydae HeOOXOMMOCTH UCTIONIB30BapHs B yUeOHOM IMPOIECCE YACTHUHO/UCKIIOUUTEIBHO
JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B TAOJIUIIE Yepe3 CIICIT YKa3bIBACTCS
kommuecTBO yacoB paboTsl [1I1C ¢ oOydaromumucs At IpOBEACHHS 3aHITHI B TUCTAHIIMOHHOM
(hopmaTe ¢ MpUMEHEHHEM DJIEKTPOHHOTO OOyYEHHSI.

4.3. Conep:xanuve TUCUMILIUHBI (MoxyJisi). PacnipenesieHue 4acoB 1o TeMaM U

BH/JaM y4eOHOi1 padoThbI:

dopma 00yueHus

. OYHO-3a04YHasd

Buabl yueOHBIX 3aHATHI ®opma
AyIMTOpHBIE 3aHATHS 3aHaTH TeKyLIero
HasBanue IIpakTuye | JlaGoparto s Camocto | gonrpos
Bcero HHTEepa | ATelbHA HAHHI
pa3neioB U TeM ) po— cKHe pHbIE crsno | s pagora
P
3aHATHS, | PadoThLIP i
CEMUHAPBI | AKTHKYMBI dbopme
1 2 3 4 5 6 7 8
1 cemecTp
Bekropsl u 12 4 2 6 YCTHBIN OTIpoC,
onepanuy  Hajx HIpOBEPKaA
HUMH peleHus
3ajad,
KOHTPOJIbHAS
pabora
[Ipsimble Ha| 24 8 4 12 YCTHBIH 01poc,
IJIOCKOCTHU IIpOBEpKa
peuenus
3aj1ad,
KOHTPOJIbHA
pabota
BekropHoe u 12 4 2 6 YCTHBIN OMpoC,
CMEIIaHHOE IPOBEPKa
MIPOM3BEICHUC penIcHus
BEKTOPOB 3afad,
KOHTPOJIbHAS
pabota
Kpuseie 24 8 4 12 YCTHBIH OIIpoC,
BTOPOTO HpOBEpKa
TIOpsiIKa peueHus
3ajad,
KOHTPOJIbHAs
pabota
Ilnockoctn B 12 4 2 6 YCTHBIN OTIpoC,
IIPOCTPAHCTBE HpOBEpKa
peuneHus
3ajad,
KOHTPOJIbHAS
pabora
[Ipsimbie B 12 4 2 6 YCTHBIH 01poc,
MIPOCTPAHCTBE [IpOBEPKaA
peueHus
3ajad,
KOHTPOJIbHAS
pabota
dopma Suz 14
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KommuiekcHbie 12 4 2 6 YCTHBIN OTIPOC,

yucna HpoBepKa
perieHus
3aj1ad,
KOHTPOJIbHA
pabora

DK3aMeH 36

Htoro 144 36 18 54

2 cemecTp

Martpuiisl, 9 2 4 4 YCTHBIi Ompoc,

omnepanuyd Hax MpOBEpKa

HUMU pelIeHns
3aj1ad,
KOHTPOJIbHAS
paboTa

CucrteMsl 13 4 8 4 YCTHBIN OTIPOC,

JIMHEUHBIX IIPOBEpKa

ypaBHEHUN PCHICHHSA
3aj1ad,
KOHTPOJIbHAS
pabota

Onpenenenue 9 2 4 4 YCTHBIH OTpoc,

J€TEPMHMHAHTA, IpoBepKa

€ro CBOMCTBA PCIICHHA
3a/1au,
KOHTpPOJIbHAaA
pabora

O6parnHas 9 2 4 4 YCTHBIN OIIpOC,

MaTpuia IpOBEpKa
penieHus
3aj1a4,
KOHTPOJIbHAs
pabora

KoneunomepHsl 14 2 4 4 YCTHBII OTpoc,

e JIMHEHWHEIE NpoBEpKa

IIPOCTPAHCTBA peLICHuA
3a/1ad,
KOHTPOJIbHAs
pabora

OpTOroHajbHbI 18 4 8 4 YCTHBII OIpoc,

e " poBeEpKa

CHMMETPUYECKHU peIICHHA

€ oTepaTopbl 3ajad,
KOHTpPOJIbHAA
paboTa

DK3aMeH 36

Hroro 108 16 32 24

Bcero 252 52 50 78

5. COAEP) KAHUE JUCHUJIUHBI (MOAYJIA)
Tema 1. BexTops! 1 onepanuu HaJl HUMU
Dopma 6 u3 14
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Ac¢unnoe mnpoctpanctBo R". BekropHoe mnpoctpanctBo R" um ero coiictBa. EBkimmoBo
npocTpaHcTBO. CkansgpHoe mnpousBeneHre B R". JmuHBI BEKTOPOB. YTIIBIMEKIY BEKTOPaMHU.
PaccrosiHne MeXly TOUKaMH.

Tema 2. [IpsiMble Ha MIIOCKOCTH

CriocoOb1 3amanusi mpsAMoil Ha miockoctd. Hopmane k mpsimoil. PaccrossHue OT TOUKH 10
MPsIMOU Ha TNIOCKOCTHU. B3anMHOE pacnoioKEeHNUEe MPSIMBIX.

Tema 3.BexropHoe U cMelaHHOE POU3BEACHUE BEKTOPOB

BekTtopHoe npousBeneHne 1 ero cBoiicTBa. CMEIaHHOE MPOU3BEICHUE U €r0 CBOMCTBA.

Tema 4. Kpusbie BToporo nopsjaka

Knaccudukanus xpuBbix BTOporo mnopsaka.dokanbHble CBOMCTBAa AIIIUICA, TUIEPOONIBI U
napabobl.

Tema 5. [1nockocTH B IPOCTPAHCTBE

CriocoObI 3a1aHus TIOCKOCTH B IpocTpaHcTBe. Hopmans k miockocTr. PaccTosiHue oT TOUku 10
IJIOCKOCTH, MEXKYy IUIOCKOCTAMHU. B3anMHOE pacnonokeHne MmIOCKOCTEN.

Tema 6. [Ipsimble B TpocTpaHCTBE

CniocoObl 3aaHus MPSAMOMB MPOCTpPaHCTBE. PaccTossHME OT TOYKM A0 IPSIMOM, OT MPSIMOM 10
IUIOCKOCTH. B3anMHOE pacmoioKeHue NpsMbIX, IPSIMOU U IIJIOCKOCTH.

Tema 7. Matpulibl, onepanyy HaJ HUIMU

Martpunpl, omepaluu HaJ HUMH, AacCCOILMATUBHOCTh TPOU3BENEHHS, IUCTPUOYTUBHOCTH.
EnvHnynas martpuna ¥ MaTpUuYHBIE €IUHHIBI. JJIEMEHTapHble MpeoOpa3oBaHUS MaTpPUIbl U
MAaTpHIIbI 3JIEMEHTapHBIX PE0OPA30BAHUH.

Tema 8. CucteMbl TMHEHHBIX YPABHEHHI

Cucremspl nuHENHBIX ypaBHeHHH. MeToy 'aycca mpuBeneHnss MaTpULIbl K CTYIIEHYaTOMY BHIY.
OO0mmii aHaM3 CUCTEMBI JIMHEWHBIX ypaBHEHUU. CBs3b MEXIY PEIICHUSMH OJHOPOIHOW H
HEOJHOPOIHOM CUCTEMBI JINHEWHBIX YPaBHECHUN.

Tema 9. Onpenenenue n1eTepMUHAHTA, €70 CBOKWCTBA

OrnpezenieHne AETEPMUHAHTA, €r0 MpocTeiinne cBoicTBa. V3MeHeHue AeTepMUHAHTA NpU
3JIEMEHTAapHOM TMpPeoOpa30BaHUM CTPOK MAaTPHIIbI, CIOCOOBI €ro BbIYMCIEeHUs. HensMeHHOCTb
JeTepMUHAHTa TMPU TPAHCIOHUPOBAHMM €ro marpuubl. Kpurepuil paBeHCTBa AeTepMHHAHTA
Hymto. Onpenenurens ModypacnaBliercss mMaTpuibl. PasnoxkeHue OeTepMHHAHTa MO CTPOKE
(cronbiy). Teopema Kpamepa o cucteme JIMHEHHBIX ypaBHEHUH C KBaIpaTHOW MaTpHUIICH.

Tema 10.06parnHas maTpuiia

Omnpenenenue paHra mMaTpuibl Ha sI3bIK€ MUHOPOB. Teopema o paHre NMpoW3BEAECHUS MAaTpHILL.
Onpenenurens mpousBenaeHuss Matpull. ®opmyna oOpaTHO MaTpHIlbl. AJITOPUTM OOpAaIIeHUS
MaTpHIIbI JIEMEHTapPHBIMU TPE0OPa30BaHUSIMH CTPOK.

Tema 11. KoHeuHOMEepHbIE JTMHEWHBIE IPOCTPAHCTBA

KoneuHomepHble nUHEHHbIE NpOCTpaHCTBa. YciloBHe H3oMopdu3Ma. Marpuia mnepexona K
HOBOMY 0a3Hcy, U3MEHEHHE KOOpAMHAT BeKTopa. JIMHelHble MOANpOCTpaHCTBA, Pa3MEPHOCTD
auHeHoN o6onouku. dopmyna Ui pasMEpPHOCTH CyMMBbl JBYX MoOANpocTpaHcTB. [lpsimas
CyMMa MOANPOCTPAHCTB.

Tema 12. JIuneitapie 0TOOpaXKCHHSI BEKTOPHBIX MTPOCTPAHCTB

JluneitHoe 0OTOOpa)KeHHE BEKTOPHBIX IPOCTPAHCTB, sJIpO M o0pa3. Marpuua JHHEHHOTro
oToOpakeHHs (omeparopa), Mepexoa K HOBOMY 0Oa3ucy, paHTr, JAePEKT, NETePMUHAHT U CJE]
orneparopa. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHbIC 3HAUCHHSI JIMHEHHOTO OIepaTropa, CrocoObl
WX HaXOXJEHUA. XapaKTepUCTHUYECKUM MHOro4eH. J[naroHaaum3upyemocTh omnepaTopa C
IPOCTBIM CHEKTPOM. MUHUMAaJIBHBIN aHHYJIUpYyOLUi MHorowieH. Kpurepuii auaronanusu-
pyemocTH Matpuilsl. JKopaaHoBa (hopMa MaTpHULIBI.

Tema 13. bununeiinsie GyHKIUN U HOPMBI

bununeiinsie pyHKIMK 1 GOpMBI, U3MEHEHHE MaTPUILIbI IPU NIEpexo/ie K HOBOMY 0asucy, paHT U

dopma 7 u3 14
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nedexr. CuMMeTpuyeckrMe M KOCOCHMMETpHUYECKHe OWIMHEHHbIe (YHKIMH, UX MaTpPHUIBL.
Cy1miecTBOBaHHE JUArOHAJIBLHOTO Oa3nuca CUMMETpUYecKor OwnmHelHon ¢yukmuu. Crenctue
JUTsE KBafpatudHoi QyHkuuu. Anroput™m Jlarpanxka nis mpuBeIeHUs KBAAPATHYHON (HOPMBI K
TUaroHaJIbHOMY BHJy. 3aKOH MHEPIMM BEIECTBEHHBIX KBaApaTU4YHBIX (GopM. [loroxuTensHo
ompezeneHHbIe kBaapaTuunbie Gpynkuuu. Kpurepuit CunbBectpa.

Tema 14. EBKJINIOBBI MPOCTPAHCTBA

EBkinnoBsl mpocTpaHcTBa, ycnoBue uzomopdusma. HepasenctBo Komu—byHskoBckoro.
Monynb BeKTOpa, pacCTOSIHUE UM KOCHHYC YIJia Mexay BekTopaMmu. IIporecc oproronanuszanuu
I'pama—IImuara.

Tema 15. OpToronanbHble U CHMMETPUYECKUE ONEPATOPHI

OptoroHajibHble ¥ yHUTapHbIE oOINepaTopbl W Marpuipl. [Ipocredmuit Buj MaTpULbI
OpPTOTOHAJILHOTO  OMEpaTopa €BKIWJOBa MpocTpaHcTBa.CUMMETPUYECKHE ONEpaTopbl U
matpuilbl.  CyIlIecTBOBaHHME  OpPTOTOHAJILHOTO  0a3wca M3  COOCTBEHHBIX  BEKTOPOB
cuMMeTpudeckoro omepatopa. [IpuBeneHue kBampaTH4HOW (GOPMBI K TJIaBHBIM ocsM. [lapa
dopm.

Tema 16. KoMmnekcHble yncia

[TonsTHEe KOMIUIEKCHOTO YHcla. ApudMeTHdecKre Oomepanudyd HaJ KOMIUIGKCHBIMU YHCIaMH.
Kommnekcnast minockocts. TpuroHomerpuueckass © — IokazaTelbHas  (OpMBI  3alHCH
KOMILJIEKCHOTO yncia. [ eoMeTpuueckuii CMbICI KOMILJIEKCHOTO YHUCIIA.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHATUA

BexTops! u onepaniuu HaJlT HUMHA

[IpsiMble Ha TIIOCKOCTH

BekTopHoe 1 cMenaHHOE POU3BEICHNE BEKTOPOB

[Ipsimasi ¥ IIIOCKOCTHh B TPEXMEPHOM BEILIECTBEHHOM ITPOCTPAHCTBE

Kpussie BTOporo nopsiaka.

Pemenue cucrem nuHENHBIX ypaBHEHU MeToaoM [aycca.

Pemrenne cucreM nuHENHBIX ypaBHEeHUH MeToioM Kpamepa.

DyHIaMEHTAIbHBIE CUCTEMBI PELIEHNS OJJHOPOJIHBIX CHCTEM.

Onpenenurenu.

10. Marpuriia TuHEIHOTO OTiepaTopa B pa3IUYHBIX Oa3ucax.

11. CoOGcTBEeHHBIE 3HAYEHUS U BEKTOPHI JIMTHEWHOTO OTepaTopa.

12. bununelinble U KBaJpaTHUHbie PYHKIUU U GOPMBI, UX MAaTPHUIIBI. MeToa
Jlarpanxa mpuBeeHUS KBAPATUIHOW POPMBI K KAHOHUYECKOMY BHITY.

13. EBKJIMJIOBBI IPOCTPAHCTBA. YTOJI MEX]y BEKTOpaMHu, AJIMHA BEKTOPA.

14. IIpouecc oproronanm3anuu I'pama-IlImuara.

15. IlpuBenenue kBaapaTHIHON (OPMBI K KAHOHUYECKOMY BUTY
OpPTOTOHAJILHBIM MPEOOPA30BAHUEM.

16. JlekapTOBBI KOOPAUHATHI, U3MEHEHUE CUCTEMBI KOOPIMHAT.

17. CuctemMbl KOOPJIMHAT HA MJIOCKOCTH U B TPOCTPAHCTBE.

18. [loBepXHOCTH BTOPOTO MOPSAAKA B TPEXMEPHOM MPOCTPAHCTBE.

19. KoMIutekcHbIe yucina.

PN R =

o

7. JABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

JlanHblii Bu paboThl HE IPEAYCMOTPEH YUeOHBIM TUIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJBbHbBIX PABOT, PE®GEPATOB

Dopma 8us 14
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NoUnhsE LD —

BrinonHenne KypcoBbIx paboT 1 peepaToB He MPEAyCMOTPEHO YUEOHBIM IIJIAHOM.

Ilpumepnas memamuxa KOHMPOILHLIX pAOOM NO OUCYUNTUHE
«AHanMTHYECKasi TEOMETPHS U JIMHEHHAS areopay:

AHanmuTH4eckas reoMeTpHs Ha IUIOCKOCTH.
AHanmuTU4YeCcKast TeOMETPHsI B IPOCTPAHCTBE.
KpuBbie BTOporo nopsaka.

Martpungsl.

Jlunelinblie onepaTopbl U KBaIpaTUIHBIC (POPMBI.

A

9. IEPEYEHD BOITPOCOB K 9K3AMEHY
Bonpocsl k 3k3amenyl cemectp

Bexkropsl. JIuHeliHas 3aBUCUMOCTb U HE3aBUCUMOCTb.

baszucel. KoopauHaTsl BEKTOpa OTHOCUTEIHHO Oa3uca.

CkanisipHO€ IIPOU3BENIEHUE U €T0 CBOWCTBA.

BektopHoe 1 cMenaHHOe TPOU3BEACHUE U €T0 CBOMCTBA.

BrIpaskeHne BEKTOPHOTO ¥ CMEUIAaHHOTO IPOM3BEIEHUH B 1€KapTOBBIX KOOPAMHATAX.
[Ipsmas Ha MIIOCKOCTH.

B3anMHOe pacrosno:keHue NpsMbIX Ha INIOCKOCTU. YTOJI MEXAY IPSIMBIMU. Y CIIOBUS
NIapaJuIeIbHOCTU U NEPIEHANKYIIIPHOCTH.

I1110CKOCTB B IPOCTPAHCTBE.

Yroa Mexay MI0CKOCTSMHU.

10. Paccrosinue OT TOYKH JI0 TUIOCKOCTH.
11. IIpsimasi B mpOCTpaHCTRE.

12. Yron Mexny NpsMbIMH, MEXAY IPSIMOHN U INIOCKOCTBIO.
13. Dnnurnc.

14. CaoiicTBa 3itunca

15. T'unep6ona.

16. CoiicTBa runepOoIbI.

17. Tlapabomna.

18. CoiicTBa mapaloJIbl.

19. JlupekTpucel utnrica u runepooibl.
20. KoMIekcHblIe yuca.

Bomnpocsl k 3x3ameny 2 cemecTp

Pemenue cucrem nMHENHBIX ypaBHEHH MeToaoM ['aycca.

Yucno pemenuit CJIY. O6uiee pemieHue.

Onepanuu HaJ MaTpUILIAMH, KX CBOMCTBA.

Onpenenurens MaTPUILbI, €TO CBOMCTBA.

PaznoxxeHue onpeaenuTens o cTpoke(cTonoiry).

Brruncnenue onpenenuTens ¢ UCMOIb30BAHUEM dJIEMEHTAPHBIX MTPEoOpa30OBaHUM.
OOpaTHas MaTpuIia: onpeaeieHue, yCIOBUE CYIIIECTBOBaHMUS, (hOpMyIIa I HAXOXKICHHUS.
Pemenne cucreM nuHENHBIX ypaBHEeHUH MeToioM Kpamepa.

PN R DD
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9. ®dynpaMmeHTanbHAsI CUCTEMA PELIEHUHM CUCTEMBI OTHOPOAHBIX YPaBHEHUII.

10. Onpenenenrie BEKTOPHOTO pocTpaHcTBa. [Ipumepsl.

11. bazuc BekTopHOro nmpocrpancrsa. KoopauHatel BeKTopa.
12. JIuHeliHbIii onepaTop, €ro MaTpula.

13. Oneparop noBopoTa Ha IJIOCKOCTH, €r0 MaTpULa.

14. CoOcTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa.

15. bunuHelinble U KBaApaTUYHbIE QYHKIUN U (HOPMBI.

10. CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIXCA

dopma 00yUueHUs: OYHO-3a0UHAS

HasBanue paszneson Bua camocrosiTe/ibHOM padoThI O0bem ®opma
U TeM (npopabomka yueono2o mamepuana, B Hacax KOHTPOJIA
peuienue 3a0au, peghepam, 00K1a0, (nposepka
KOHmMpOJbHaa paboma, n0020moeKa K peuieHusn
coaue 3auema, IK3ameHa u op.) 3a0au,
peepama u
op.)
1 cemectp
BexTopsl u | I[IpopaboTka yueOHOrO MaTepuana, perieHmue YCTHBIH OIPOC,
onepanuu HaJl | 3a/1a4, TOJITOTOBKA K KOHTPOJIBHOW pabore, poBEpKa
HUMHA IIOATOTOBKA K CIaue dK3aMeHa 6 pemcHnA 3aaad,
KOHTpOHBHaSI
pabota
[Ipsmbie Ha | [IpopaboTka yyeOHOrO MaTepuana, pemeHue YCTHBIN OIPOC,
IUIOCKOCTH 3a/1a4, TOJITOTOBKA K KOHTPOJIBHOW paborte, OpoOBEpKa
IMOArOTOBKA K CIa4Ye dK3aMcHa 12 pemcHuA 3a1a4,
KOHTPOJIbHAS
pabota
BexTopHoe u | [IpopaboTka yueGHOrOo MaTepuana, perieHmue YCTHBIH OIPOC,
CMEIIaHHOE 3aja4, MOJATOTOBKAa K KOHTPOJBHOU paboTe, IpOBEpKa
MIPOM3BEICHUE IIOATOTOBKA K Claye dK3aMeHa 6 pemenns 3aaad,
BeKTOpOB KOHTpOJIbHAaA
pabota
Kpusbie  BtOporo | Ilpopabotka yueOHOro marepuasa, peleHue YCTHBIH OIPOC,
nopsiiKa 3a/1ay, TOJITOTOBKA K KOHTPOJIBHOW padore, poBEpKa
IOJICOTOBKA K cJIaue SK3aMeHa 12 PCIICHMA 33121,
KOHTpOHBHaSI
pabota
[TmockocT B | [IpopaboTka yueOHOTO MaTepuana, pemeHme YCTHBII ompoc,
MIPOCTPAHCTBE 3aj1ay, MOATOTOBKA K KOHTPOJILHOU padoTe, HpOBEpKa
IIOATOTOBKA K ClIaye dK3aMeHa 6 pemcHn 3aaad,
KOHTpPOJIbHAA
pabora
[Ipsmbie B | [IpopaboTka yueGHOrO MaTepuana, pereHmue YCTHBIH OIPOC,
IIPOCTPAHCTBE 3aJa4, MOJATOTOBKA K KOHTPOJIBHOU padoTe, IpOBEpKa
IIOATOTOBKA K Cl1aye dK3aMeHa 6 pemenn 3aaad,
KOHTpOJIbHAaA
pabora
Kommiekchsle [IpopaboTka yueOHOTO MaTepHaa, peliieHne 6 YCTHBIH OIpoC,

®dopma
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YHcia 3aJ1a4, MOAITOTOBKA K KOHTPOJIBHOU paboTe, IIpOBEpKa
MMOATOTOBKA K CHaye 9K3aMeHa peurenus 3anad,
KOHTpPOJIbHAaA
pabora
2 cemecTp
Marpuiipl, [IpopaboTka yueOHOTO MaTepHaia, pelieHne YCTHBIH OTIpOC,
onepanuu HaJ | 3a7a4, IOJrOTOBKAa K KOHTPOJIbHOI padore, NIpoBEpKa
HUMU IMOArOTOBKA K C/Ia4Y€ DK3aMEHa 4 peuicHud 3ajay,
KOHTpPOJIbHAA
pabora
Cucremsl [TpopaboTka yuyeOHOTO MaTepHaia, peeHne YCTHBII1 o1Ipoc,
JIMHEHHBIX 3a/1a4, TOJIT0OTOBKAa K KOHTPOJILHOHN pabdoTe, poBEpKa
ypaBHEHU U MOJATOTOBKA K CAaYye dK3aM€EHa 4 pelIeHus 3anad,
KOHTpOJIbHAaA
pabora
Onpenenenue [TpopaboTka yuyeOHOTO MaTepHana, pereHue YCTHBIH OIpOC,
JE€TePMHUHAHTA, €r0 | 3ajay, IOAr0TOBKAa K KOHTPOJIBHOU padore, HIpOBEpKa
CBOMCTBa IMOArOTOBKA K Ca4Ye dK3aMEcHa 4 peuiceHusA 3ajay,
KOHTPOJIbHAS
pabota
O6parnas matpuna | [IpopaboTka yueOHOTO MaTepuania, pernieHue YCTHBIH OIpoc,
3ajiay, MOArOTOBKA K KOHTPOJILHOU padoTe, HpOBEPKa
MOJTOTOBKA K C1adye IK3aMeHa 4 pelueHus 3anad,
KOHTPOJIbHAS
pabora
Koneunomepnsie [IpopaboTka yueOHOro MaTepuaa, peleHue YCTHBIH ompoc,
JIMHEHHEBIE 3a/1a4, OJIT0OTOBKAa K KOHTPOJILHOHN pabdoTe, poBEpKa
IIPOCTPaHCTBA IOArOTOBKA K CIa4Y€ DK3aMEHa 4 peuicHuA 3aja4,
KOHTpOJIbHAaA
pabota
Optoronanbnbie | [IpopaboTka yueOHOTO MaTepuania, pereHue YCTHBIH OIpoc,
CUMMETPUYECKUE 3aJ1a4, MOJITOTOBKA K KOHTPOJIBHOU paboTe, HpoBEpKa
OIepaTopsl MOJITOTOBKA K CIaye dK3aMeHa 4 peuIeHus 3anad,
KOHTPOJIbHAS
paboTa

11. YYHEBHO-METOANUYECKOE U UTHOOPMALIMOHHOE

OCHOBHAas

OBECIHHEYEHUE JUCHUIIJINHBbI

Yeronun A.IL. Jluneiinas anreOpa u aHamUTHYECKasi TeOMETpHs [ DIEeKTPOHHEIN pecypc:
yaueOHoe nocodue/ Yerommmn A.Il.— DnexkTpoH. TeKCTOBBIE AJaHHBIE.— PocToB-Ha-JloHy:
WznarensctBo FOxHoro henepansuoro ynusepcureta, 2015.— 149 ¢.— Pexxum nocryna: http://

www.iprbookshop.ru/68568.html.— 3BC «IPRbooks»

Kpaconenko I'.B. Ananurudeckas reometpusi. Bekropnas anre6pa. Teopus npeaenon
[DnexTponnsIit pecypc]: yueoHoe mocodue/ Kpaconenko I'.B., CBaanmze H.B., Sxynnna ['.B.—
DneKTpoH. TeKCcToBbIe naHHble.— CaHkT-IleTepOypr: Cankt-IleTepOyprckuii rocyapcTBEHHBIN
aApXUTEKTYpHO-cTpouTenbHbIN yHUBEepcuTeT, DbC ACB, 2014.— 116 c.— Pexum gocryna:
http://www.iprbookshop.ru/30002.html.— 3BbC «IPRbooks»

®dopma
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JAOMOJTHUTEIbHAS
[lIepcroB C.B. Ananutrueckas TeoOMeTpus U JTHHEHHas anreopa. MaTpuilbl ¥ CHCTEMBI
ypaBHEHHI [ DneKTpoHHBIN pecypc]: yuebno-mMeToauueckoe nocodue/ [lepcro C.B.—
DJIEKTPOH. TEKCTOBBIE TaHHble.— MockBa: M3narensckuii JJlom MUCuC, 2015.— 17 c.—
Pexxum noctyna: http://www.iprbookshop.ru/64171.html.— 3BbC «IPRbooks»

JluneiiHast anreOpa W aHATUTHYECKas TEOMETpUS : YUEOHHK M MPAKTUKYM JUIsl TPUKIATHOTO
OakamaBpuata / E. I'. [InotaukoBa, A. I1. MBanos, B. B. JlorunoBa, A. B. Mopo3osa ; mox
penakuueit E. T'. IlnotHukoBoit. — Mocksa : WznarensctBo HOpaiit, 2016. — 340 c. —
(Beicmee obpazoBanue). — ISBN 978-5-9916-5407-4. — Texkcr : anekrponnsiit // 9bC KOpaiit
[caitT]. — URL: https://urait.ru/bcode/385281

Y4eOHO-MeTOAuYeCKast

3a/aun ¥ aNTOPUTMBI JTUHEHHOUN anreOphl : y4eb.-MeToa. mocobue mo kKypey "JIuHeliHas
anreOpa u aHanut. reomerpus” / ®ponosa HOmus IOpweBna, T. B. Ckopas; YVil'V,
OMulT. - Y bstHOBCK yal'y, 2013. Pexum JoCTyna:
http://lib.ulsu.ru/ProtectedView/Book/ViewBook/177

COTI'JTACOBAHO: 2
['naBHbIi 6ubmmorexkaps OOII Hb Y'Y / //// il /_YameeBa A.D./

0)I[Iporpammuoe obecieuenue: MonOduc CtaHgapTHbIn, AnbT Paboyasa ctaHums 8.

B) [Ipodheccronanbubie 6a3bl TaHHBIX, THPOPMAIIMOHHO-CIIPABOYHBIC CUCTEMBI
1. D1eKTpOHHO-OUOIMOTEYHBIE CUCTEMBI:

1.1. IPRbooks [DnekTpoHHBII pecypc]: 3IEeKTPOHHO-OMOINOTEYHAs CUCTeMa / Tpymma
xomnanuii At [In Op Menua. — Dnekrpon.nan. — Capatos, [2019]. — Pexxum nocryna:
http://www.iprbookshop.ru.

1.2. FOPAUT [DnexTpoHHbIit pecypc]: 3JIEKTPOHHO-0MOMMoTeuHast cuctema / OO0
OnekrponHoe u3natesnbcTBo FOPAUT. — Dnexrpon.nan. — Mocksa, [2019]. — Pexxum
nocryna: https://www.biblio-online.ru.

1.3. KoHcynbTaHT cTyAieHTa [ DIeKTpOHHBIN pecypc]|: 2IeKTPOHHO-OUOInoTeuHas
cuctema / OOOIlonurexpecypc. — DnekTpoH.naH. — Mocksa, [2019]. — Pexxum goctyma:

http://www.studentlibrary.ru/pages/catalogue.html.

1.4. Jlanp [DnekTpoHHBIH pecypc]: anekTpoHHO-O0nbmuorednas cucrema / OO0 DbC Jlans.
—OnektpoH.naH. — C.-IlerepOypr, [2019]. — Pexxum noctyna: https://e.lanbook.com.

1.5. Znanium.com [D1eKTPOHHBIN pecypc]: AeKTPOHHO-OMOIMOTeUHass cucTeMa /
O0OQO3nannym. — DnexTpoH.1aH. — MockBa, [2019]. — Pexxum nocrymna: http://znanium.com.
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2. KoncynwsrantlImtoc [DnekTpoHHBINH pecypc]: cripaBovyHas mpaBoBas cuctema /Kommanus
«Koncynbrant [Tmocy. — Onextpon.naH. — Mocksa :KoncynsrantlLimtoc, [2019].

3. ba3a 1aHHBIX EPUOANYECKUX M3IaHUH [ DJIEKTPOHHBINA pecypc] : AIEKTPOHHBIE KypHAIIbI /
00O UBUC. — Dnexrpon.nan. — Mocksa, [2019]. — Pexxum noctyma: https://dlib.eastview.com/
browse/udb/12.

4. HaumonaneHas 3JIeKTpOHHAs OMOIMOTEeKa [ DIEKTPOHHBIN pecypc]: dJeKTpoHHas OnbanoTeKa.
— DnektpoH.naH. — Mockaa, [2019]. — Pexum goctyna: https://H30.pd.

5. DnektponHas bubnmoteka nuccepranuit PI'b [DnextponHslii pecypcl:
anektponHas oubauoreka / ®I'BY PI'b. — Dnekrpon.nan. — Mockga, [2019]. —
Pexxum noctyna: https://dvs.rsl.ru.

6. denepanbHble HPOPMALMOHHO-00pa3oBaTebHbIe TOpTajibl: 6.1. MHpopmanmonnas
cucreMa EnuHOE OKHO OCTymHa K 00pa3oBaTebHBIM pecypcaM. Pexum mocryma:
http://window.edu.ru.

6.2. denepanpHbIil mopTtan Poccuiickoe oopazoanue. Pexum gocryna: http://www.edu.ru.

7. O6pazoBarenbubie pecypcsl Yal'Y: 7.1. Dnexktponnas oubmmoreka Yiul'yY. Pexxum noctymna
: http:/lib.ulsu.ru/MegaPro/Web. 7.2. O6pazoBatenbusblii moptan Yal'yY. Pexum noctyna :
http://edu.ulsu.ru.

CornacoBaHo: : . N
Wrorer o SHTHT it ' (o e ————
12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIUHbI:

AynuTopuH Ui IPOBENEHUS JISKINI, CEMHHAPCKHUX 3aHATHH, ISl IPOBEJICHUS TEKYIIETO
KOHTPOJISI U IPOMEXKYTOYHOHN aTTeCTalllu, IPYNIOBEIX U UHIUBHIYAIbHBIX KOHCYJIbTAIHH.

AyauTopuy yKOMIUIEKTOBaHbl CHEUAIN3UPOBAHHONW MeOenplo, ydeOHOH JOCKOM.
[lomemennss mIsi  CaMOCTOSITENIBHONH pabOTHI  OCHAIEHBI KOMIBIOTEPHOW TEXHHKOH ¢
BO3MOKHOCTBIO HOAKIIOUEHUs K ceTH «VHTepHeT» M obecnedeHneM A0CTyna K 3JIEKTPOHHOMN
MH(PpOMaAMOHHO-00pa30BaTENBHOM Cpezie, JICKTPOHHO-OMOINOTEYHOH CUCTEME.

TTOANHCE ~ nara

13. CIIEHUAJIBHBIE YCJIOBUA JISA OBYYAIOLHIUXCH C
OI'PAHUYEHHBIMHU BO3MOKHOCTSMU 3/10POBbS
B chnydyae HEoOXOAMMOCTH, OOYYAIOIIMMCS M3 4YHCIA JHI C OrPAaHUYCHHBIMH
BO3MOXHOCTAMHU 30pPOBbA (HO 3as4BJIICHUIO 06yqa}01ueroc;1) MOTYT mpeajararbCi OAHU H3
CICIYIOIMX BAPUAHTOB BOCHPUATHS HHGOPMALMHM C YYETOM UX HHIUBHIYaJIbHBIX
ncuxo(pU3nIECcCKuX 0COOEHHOCTEH:

- JUTsl JIUII C HApYUICHUSIMH 3PCHUSL: B TIEYaTHOH (hOopMe yBETHUYCHHBIM MIPUGTOM; B hopMme
JNIEKTPOHHOTO JIOKyMeHTa; B ¢opme aynuodaiina (mepeBoj ydeOHBIX MaTepualoB B
ayamodopmar); B medyaTHoOil (opme Ha s3bike bpaiins; MHAMBUIyanbHBIC KOHCYJIBTAIUU C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYATBbHBIC 33/1aHUS M KOHCYJIBTALIUY;

- Ul JIMIl C HapyUICHWsSMH Cilyxa: B Ne4aTHOi ¢opme; B (opme 3IEKTPOHHOTO
AOKYMCHTA, BUACOMATCPHUAJILI C CY6TI/ITpaMI/I; HHAWBHUAYAJIbHBIC KOHCYJIbTAlNU C IPHUBJICYCHHUEM
CYpPAOIEPEBOIYNKA; MHANBUIYaIbHbBIC 33/IaHUSI U KOHCYJIbTALHH;

- Ui JIMO C HAPYUWICHUAMU OIOPHO-ABHUIATCIIBHOIO arimapara: B TeYaTHOM q)opMe; B
(opme FNEeKTPOHHOTO JOKYMeHTa; B hopMme ayanodaiiia; HHANBUIYAIbHbBIC 3aIaHUS 1
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KOHCYJIbTAIIHH.
B cirydae He0OX0IMMOCTH UCTIOIB30BAHUS B Y4eOHOM MPOIIecce YaCTHYHO/UCKITIOUUTENEHO
JTUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTH, opranuzaius padots! [1I1C ¢ obyuarommmucs
¢ OB3 u nHBamMIaMHu MpeyCMaTPUBACTCS B JIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIILHOM
cpelie C Y4eTOM MX WHAMBUAYAIbHBIX MCUXO(U3MUECKUX OCOOCHHOCTEH.

PazpaboTuHk ZOIIeHT DpoaoBalO.JO.

ToATHEE A0MEHOCTE S0
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JIMCT NBSMEHEHHUUA
Ne Conep:xanue U3MeHEHHUs WIM CChLIKA HA ®UO 3aBeayroniero Hoanuck Hara
n/m NMpujIaraeMblii TEKCT M3MEHEHU s Kkadenpoii,
peajusyomeit
JUCHMIIUHY/BbI-
mycKarouen
kadeapou

1 Buecenme  w3MeHenmit B 1. a) Crmcok [Bapuakos B.B. ; 17.06.20r.
pekoMeHayeMol  yurepatypel  m. 11 «Y4eOHo- e o
MeTonuueckoe M MH(POpPMaIOHHOE o0ecrieueHne
TICIUTUIMHBDY

2 Brecenue m3meHenuit B m.an. B) [Ipodeccuonanbusie Baprakos B.B. : 17.06.20r.
0a3bl TaHHBIX, HH()OPMAIIOHHO-CIIPABOYHBIC CUCTEMBI et
m. 11 «YdeOHo-mMeTomuueckoe W WHGOPMAIMOHHOE
oOecrieueHne TUCIUIIITHHBD)

3 Buecenne uzmenennit B 11. 13 «Criermansaelie ycinoBus  |[BapHakos B.B. : 17.06.20r.
It 00YYarOIIUXCS C OrPAaHHYCHHBIMU ety
BO3MOKHOCTSIMID»

4 Brecenne N3MEHEHUH B I1.II. a)CIIUCOK peKoMeHayemoii [Bapuakos B.B. : 30.08.2022
mutepatypsl B) [IpodeccuonanbHbie 6236l TaHHBIX, S’ e
MH(pOPMAIMOHHO-CIIPaBOYHBIC CHCTEMBI TI. 11 «Y4uebHo-

MeToIIecKoe U MH(YOPMAIIMOHHOE o0ecieyeHne
TUICHUTUIAHBD ¢ 0pOpMIICHHEM NPHITOKeHHS |

IMpunoxenne 1
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11. YHEEHO-METOJHYMECKOE H HHBOPMALIMOHHOE OBECHEYEHHE IHC ITHILTHHE
) Cnncok pexoMenIyemMoi AHTEPATYhI
OCHORHAR: _

1. Jluseiinas anrefipa o AHANHTHUECKAN FEOMETPHSA : yueBHHK W NPaKTHEYM A Byi0s /
E. I. IlnotHukosa, A, T Heanos, B. B, Jlorutosa, A, B. Mopososa ; no penakumedt
E. T". [norumkoroii. — Mocksa : Higatensetso [Opaiit, 2022, — 340 ¢. — (Beicuee
obpasosane). — [SBN 978-5-534-01179-1. — Texer : anextponmit // OGpazosateasas maardopma
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