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1. IlepeuyeHb MIAHHUPYEMBIX Pe3yabTATOB 00y4eHHs M0 JMCHHUIIJIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMH B 00pa30BaTe/IbHOM NPOrpaMMe HHAMKATOPAMHU A0CTHKEHHS

KOMIIeTeHI M

(c opuenmayueti Ha Kapmovl KOMNeMeHYUuti)

B pesynbrate ocBoeHUs 00pa3oBaTeabHON MPOrpaMMbl 00YUAIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIUMU Pe3yIbTaTaMu 00yUYEHHUS 110 TUCIUTLINHE!

Kareropus dopmupyemas Kon n HaumeHnoBanue PesyabTarhbl
(rpynma) KoMIeTeHIus (¢ HHAUKATOPA 0CTHKEHUS 00y4eHus Mo
KOMIIeTeHIUI (IpU | yKa3aHMeM KOja) KOMIIeTeHIIUH AUCHUILINHE
najanuun OIIK)
OIIK-1 — OIIK-1 — OIIK-1.1 3HaeT OCHOBBI
CIOCOOHOCTh CIOCOOHOCTh 3HaTh OCHOBBI MATEMAaTUKH, | MaTeMaTHKHU, GU3UKH,
MIPUMEHSATD MIPUMEHSATD (U3UKH, BBIYACITUTEIBHOM BBIUNCIIUTEIbHON
€CTECTBEHHOHAYYHbIC | €CTECTBEHHOHAYUYHBIE | TEXHUKU U TEXHUKH U
1 OOIIEUH)KEHEPHbIE | M OOILEUHKEHEPHBIE | IPOrPaMMHUPOBAHMUSI IPOrpPaMMHUPOBAHHUS
3HAHUS, METObI 3HaHUs, METOIBI OIIK-1.2 Ywmeer pewiarb
MaTeMaTH4eCKOIo MaTeMaTH4eCKOIro YMeTh pemiaTth CTaHJapTHBIE | CTaHJApTHBIE
aHanu3a u aHanusa u npodeccuoHanbHbIC 3a/1a4K ¢ | MPOPECCUOHANbHbBIE
MOJIETTUPOBAHUS, MO/IETTUPOBAHU, MIPUMEHEHUEM 3a/1a4u ¢
TEOPETUYECKOTO U TEOPETUYECKOI0 U €CTECTBEHHOHAYYHBIX U IIPUMEHEHUEM
9KCHEPUMEHTAIBHOIO | 3KCIIEPUMEHTAIIBHOTO | OOIICHHKXCHEPHBIX 3HAHHIA, €CTECTBEHHOHAYUYHBIX
HCCIEeA0BaHUs B HCCIIE0BAHUA B METOJIOB MaTeMaTH4YECKOTO U OOILEMHKEHEPHBIX
npodeccuoHaIbHON | MPO(ECCHOHANBHON | aHAM3a W MOJIEIHPOBAHHS. 3HaHUN, METOJI0B
NEeSATEIbHOCTH. JEeSATEIbHOCTH. MaTeMaTU4eCcKoro
aHaJnM3a u
MOJICJIMPOBAHUS
OIIK-1.3 Bnaneer HaBbikamu
Bnaners HaBbIKaMu TEOPETHIECKOTO
TCOPETUICCKOTO U SKCIICPUMCHTAJIIbHOT O
OKCHICPUMEHTAILHOTO HCCICIOBaHUA
HCCIICI0BAHUS 00BEKTOB
00BEKTOB npoeccuoHaIbHOM
npodeccuoHaTbHON JEATEIIBHOCTH
JIeSITEJIbHOCTH.
OIIK-7 OIIK-7: cioco6en OIIK-7.1. 3HaeT OCHOBHBIE SI3bIKH
CnocoOHOCTb pa3pabatbiBaTh 3HATh OCHOBHBIE SI3bIKU IPOrpaMMHUPOBAHUS U
pa3pabaTsiBaTh aNrOpUTMBI U IIPOrpaMMUPOBAHNUSA U paboThI ¢ 6a3amu
AJIITOPUTMBI U MIPOrpaMMBbl, paboThI ¢ 6a3amMH TaHHBIX, JTAaHHBIX,
MIpOrpamMMBl, IIPUTOIHBIE JUIS OIEpPALMOHHBIE CHCTEMBI U OIlepallMOHHBIE
MIPUTO/IHBIE JUIS MIPaKTUYECKOTO 000JI04KH, COBPEMEHHBIE CUCTEMBI U 000JIOUKH,
IIPaKTUYECKOT O IIPUMEHEHHUS porpaMMHBIE Pa3paboTKH COBPEMEHHBIE
MIPUMEHEHUS MH(OPMALIMOHHBIX CUCTEM U | IPOTPaMMHBbIE
TEXHOJIOTUH. pa3paboTku
MH(OPMALIMOHHBIX

CHCTEM U TEXHOJIOTHH.

OIIK-7.2.

YMeTb NpUMEHSATh S3bIKU
MIPOrpaMMHUPOBaHUA U
paboThI ¢ 6a3aMu TaHHBIX,
COBPEMEHHEIE IIPOTrPaMMHBIE
cpefbl pa3paboTKu

YMeer NpuMeHATh
SI3BIKA
MPOTPaMMHPOBAHHS U
paboTsl ¢ 6azamu
JIAHHBIX, COBPEMEHHBIC
IPOrpaMMHBIE CPEJIbI




WH(OPMAIIMOHHBIX CUCTEM H
TEXHOJIOTUH IS
aBTOMAaTH3aIlH OM3HEC-
MIPOIIECCOB, PEIICHUS
MPUKJIAIHBIX 3371249
Pa3IMYHBIX KJIACCOB, BEJCHUS
0a3 JaHHBIX U

pa3paboTku
nH(}OpMaAITMOHHBIX
CHUCTEM U TEXHOJIOTUI
JUTSE aBTOMATH3aIHH
OM3HEC-TIPOIIECCOB,
peIeH sl TPUKJIATHBIX
3a/1a4 pa3Iu9HbIX

UH(OPMAMOHHBIX KJIACCOB, BeJeHH 0a3
XPaHUJIHIIL MaHHBIX U
UH(GOPMAITMOHHBIX
XPaHUJIHIIL
OIIK-7.3. Biageer HaBpIKaMU
Bnagers HaBeIKaMU POrpaMMHUPOBAHUS,
MPOrPaMMHUPOBAHHUS, OTJIAJKH | OTJIAJIKH U
U TECTUPOBAHUS TECTUPOBAHUS
MPOrPaMMHOT0-TEXHUYECKUX | MPOrPAaMMHOI0-
KOMILJIEKCOB 3a/1a4. TEXHUYECKHUX

KOMIIJICKCOB 3a4a4.




2. Heap 1 MeCcTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOIl MporpaMMbl

Jucuunnuna « Hucnennvle memoovl» OTHOCUTCA K 005A3amenbHOll YacTu.

Jucnunnuna u3ydaercs Ha 4 xkypce B 1 ceMecTpe.

Llenbi0 OCBOCHMSI TUCHMIUIMHBI SBISETCS OCBOSHHE OCHOBHBIX NMPHHIMIIOB YHCICHHBIX METO/IOB B
dbopManu3anuu pelieHus: NPUKIAJAHbIX 3a7a4, YMEHUE pa3padaThiBaTh TUIOBBIE aJrOPUTMBI HA OCHOBE
YHUCJICHHBIX METOJO0B (hOpMaNU3allK PELICHUs MPHUKIAJHBIX 33/a4 C yY4eTOM OCHOBHBIX TpeOOBaHUI
nH(pOpMaMOHHOM 6€30MacHOCTH, CrIeU(DUKN TPEIMETHON 00JIaCTH.

st ocBOGHUS TUCHUIUIMHBI HEOOXOAWMBI KOMIIETEHIIMH, COPMUPOBAHHBIE B paMKax HU3y4YCHHS
creayommx —aucuumuimH:  «MaremaTtukay, «Martematuueckuil  aHanms3y, «/luddepennmanbabie
ypaBHEHUs», «BbluncnuTenbHble  METOABI M NPOTrPaMMHPOBAHHEY, «Mudopmaruka
IPOrPaMMHUPOBAHUEY.

3. Conep:xanue padoyeii mporpamMMsbl (00beM THCHMILINHBI, TUNBI U BU/bI Y4eOHBIX 3aHATHIA,
y4eOHO-MeToAnYecKoe odecnedyeHrne CaMoCTOSTeJIbHOI PadoThl 00y4aIOIINXCH)

Coneprxkanne paboueli mporpammel npeacrapiieHo B [Ipunoxenun Ne 1.



4. @DoHJ OLIEHOYHBIX CpE€ACTB MO TMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TaNoB UX ()OPMHPOBaHUS B NIPOLiecce OCBOCHHUS
oOpa3oBaTe/ibHOM nMporpaMmMbl. OnucaHue nNoka3areseid 1 KpuTepueB OLlEHUBAHMS
KOMIIETeHIIMI HAa Pa3/IMYHBIX 3Tanax uX ()OPMHUPOBAHUS, ONIMCAHUE IIKAJI OLleHUBAHHUSA

OIIK-1: CiocoOHOCTh MPUMEHATH €CTECTBEHHOHAYYHBIE U OOIEHH)KEHEPHBIEC 3HAHHS, METOBI
MaTEeMaTHYeCKOro aHaJIN3a U MOAEIUPOBAHUS, TEOPETHUECKOTO U 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHMSI B
poeCcCUOHATILHOMN 1EATEIbHOCTH.

Kon n PesyabTarhl Kpurepun oneHuBaHus pe3yaIbTaToB 00y4eHus (9K3aMeH, KypcoBast

HAHUMEHO 00yuYeHus1 Mo pabora)

BaHHUe AUCHUILINHE 5
nﬂg::aT («He 3
AOCTHKEH Zf::sg («Y moBneTBoOpHTE 4 («Xoporioy) 5 («Otam4HO»)
us JIBHOY)
KoMIeTe ureih
J— HOY)

OIIK-1.1. | 3Haer OCHOBBI Orcyr | YacTuuHsble [Tonnsie u yetkue, | [lomHbie u
MaTeMaTHKH, CTBUE | 3HAHHUS OCHOB HO COJIeprKalue YETKUE 3HAHUS
buzukmy, 3HaHU | MaTeMaTUKH, OTJIENIbHbIE OCHOB
BBIUMCIIUTEIBbHOU 17§ ¢buzuku, poOesibl 3HAaHUS MaTeMaTHKH,
TEXHUKU U BBIUHCIUTENHHON | OCHOB buzukm,
IPOrPaMMHUPOBAHHUS TEXHUKHU U MaTeMaTHKH, BBIUMCIIUTEIHLHON

nporpaMMupoBa | GU3HKH, TEXHUKH U

HUSL. BBIUMCIIUTEIHbHON IPOrpaMMUpPOBaH
TEXHUKH U usi
IpOrpaMMUpPOBaHU
s1.

OIIK-1.2. | Ymeer pemarb Otcyt | ®parmenTapusie | B nenom CdopmupoBaHHO
CTaH/apTHbIE CTBUE | YMEHHS B yCIIELIHBIE, HO € YMEHHE B
npo(ecCHOHANIBHBIE | YMEH | pEelIeHUU coJieprKaIime pelieHnn
3a/1a4M ¢ un CTaHIapTHBIX OTJIEJIbHbIE CTaHIapTHBIX
MIPUMEHEHUEM npodecCuoHaNbH | MPOOENIBl YMEHHS | TPOPECCHOHAIBH
€CTECTBEHHOHAYYH BIX 334 C B PELLIEHUU BIX 3a71a4 C
BIX U MIPUMEHEHHEM CTaH/IapTHBIX IPUMEHEHUEM
00IIeNHKEHEPHBIX €CTeCTBEHHOHAY4 | MPOo(eCCHOHAIbHBI | €CTECTBEHHOHAYY
3HAaHUU, METOJIOB HBIX U X 33/1a4 C HBIX U
MaTEMaTHUYECKOT O OOIIENH)XEHEPHBI | TPUMEHEHHEM 00IIEeNHXEHEPHBI
aHaIu3a u X 3HaAHWH, €CTECTBEHHOHAYYH | X 3HAHUH,
MOJIEJTMPOBaHUS. METOJI0B BIX U METOJI0B

MaTEeMaTHYeCKOro | OOIIEMH)KEHEPHBIX | MaTeMaTH4eCKOT

aHaJIn3a u 3HAHWUH, METOJIOB 0 aHaju3a u

MOJIETUPOBAaHUS | MaTEMAaTUYECKOTO | MOJAEIUPOBAHUS

MIPOrpaMMHUPOBAH | aHallM3a U MIPOrpaMMHUPOBaH

usi 1 paboThI ¢ MO/IETTUPOBaHUs Ul 1 paboTHI €

0a3zaMu JJaHHBIX. | MPOTPAaMMHPOBAaHU | Oa3aMU JAHHBIX.
s 1 paboThI C




0asamMu JAaHHBIX.

OIIK-1.3.

Bnaneer HaBBIKAMU
TEOPETUYCCKOTO U
3KCHepI/IMeHTaJ'H>HOFO
HUCCIICA0BaHUA
00BEKTOB
po(heCcCHOHATILHOM
JIEATEILHOCTH.

Orcyt
CTBUE
BIIaJIe
HUH

B nenom
yCIEIIHbIE, HO
He
CUCTEMATHYECKH
€ BIIaJIcHUs
HaBLIKAMHU
TCOPETUYCCKOI'O U
JKCIIEPUMEHTAIBH
Oro UCCIEI0BaHUS
00BEKTOB
npodeCcCHOHAIIbH
OH JIeATEIbHOCTH

B nenom
yCIEIIHbIE, HO
coJiepKalime
OTHEIbLHBIE
poOeITbI
BIIQJEHUS
HaBBIKAMU
TCOPETUYCCKOI'O U
3KCH€pI/IM€HTaﬂLHO
TO UCCJICAOBAHUA
00BLEKTOB
npodeccuoHaIbHO
U IeATEeNbHOCTH.

Vcnemnsie
BJIAJICHUS
HaBBIKAaMH
TEOPETUYECKOTO U
OKCIICPUMCHTAJIbH
oro
UCCIIEIOBAHNUS
00BEKTOB
npodeCCHOHAIIbH
OH JIeATEIbHOCTH

OIIK-7: CnocobHOCTh pa3pabaTbIBaTh AITOPUTMBI U IIPOTPAMMBbI, IPUTOTHBIE JJI TPAKTHIECKOTO

IIPUMECHEHHS.
Kon n Pe3yabTarsl Kputepuu onieHnBaHus pe3ysIbTaToB 00yueHUs (3K3aMEH, KypcoBast
HAHUMEHO o0y4eHus 1o paborta)
BaHue AUCHUILINHE 2
HHIMKAT
(«He
opa OB 3
JNOCTHKEH ZTBO («Y noBneTBopuTe 4 («Xoporo») 5 («OT1n4yHOY»)
us p JTBHOY)
UTENb
KoMIIeTe
HOY)
HIMHU
OIIK-7.1. | 3HaTh OCHOBHBIE Otcyt | YacTuuHble [Tonnsie n yetkne, | [lomHble n
A3BIKH CTBUE | 3HAHMA HO COZIeprKalue YETKUE 3HAHUSA
IPOrpaMMHUPOBAHUS | 3HAHU | OCHOBHBIX OTJIeNIbHbIE OCHOBHBIX
U paboThl ¢ 6azamu | i A3BIKOB poOesbl 3HAHUS SI3BIKOB
JTAaHHBIX, MIPOrpPaMMHUPOBA | OCHOBHBIX SI3bIKOB | IPOTrPaMMHUPOBaH

OIlEpallMOHHBIE
CHUCTEMBI 1
000JT0YKH,
COBPEMEHHBIE
MporpamMMHBIE
pa3paboTku
MH(OPMaLMOHHBIX
CUCTEM U
TEXHOJIOTH.

HUS U paboTHI ¢

0azaMM JaHHBIX,
OTIePAITMOHHBIX

CHCTEM.

MPOrpaMMHUPOBaHU
s 1 pabOTHI C
0a3aMM JaHHBIX,
OTIepaIliOHHbIE
CUCTEMBI U
000JI0YKH,
COBpEMEHHBIC
MPOrpaMMHBIC
pa3paboTku

Ul 1 paboTHI €
0a3aMH JaHHBIX,
OTIepaIOHHEIE
CHCTEMBI U
000JT09KH,
COBpPEMEHHBIE
MpOrpaMMHEIE
pa3paboTku
MH(OPMALIMOHHBI

8




MH()OPMALIMOHHBIX | X CUCTEM U
CUCTEM U TEXHOJIOTHIl.
TEXHOJIOTHM.

OIIK-7.2. | VYwmers npumensats | Orcyt | @parmentapubeie | B mienom CdopmupoBanHO
S3BIKU CTBUE | YMEHUSA yCHENIHbIe, HO € yMeHHe
MPOrPaMMUPOBAHUS | YMEH | IPUMEHSATH coJieprKaIiue MPUMEHSITh
U paboThI ¢ Oazamu | ui SI3BIKU OTJIeTIbHBIE SI3BIKU
JAHHBIX, IpOrpaMMHUpPOBaH | MPOOENbl YMEHHUs | MPOrpaMMHUPOBAH
COBPEMEHHBIC usi ¥ pabOTHI C NPUMEHSTh SI3BIKK | Usl K pabOTHI C
MPOrpaMMHBIE 0azaMu JaHHBIX. | IPOTPaMMHUPOBaHU | Oa3aMu JaHHBIX,
Cpensl pa3paboTKu sl 1 pabOTHI C COBPEMEHHBIC
UH(OPMALIMOHHBIX 0a3aMu TaHHBIX, pOrpaMMHBIE
CHUCTEM U COBPEMEHHBIC cpenbl
TEXHOJIOTHH JJIs IpOrpaMMHBIE pa3paboTKu
aBTOMaTHU3AINHU cpensl pa3paboTku | HHPOPMAIIMOHHBI
OHM3HEC-TIPOIIECCOB, UH(GOPMAIMOHHBIX | X CHCTEM U
petieHus CUCTEM U TEXHOJIOTH 17151
MPUKIAIHBIX 33744 TEXHOJIOTHH JIJIs aBTOMATHU3AINH
Ppa3IUYHBIX aBTOMAaTHU3AINHI OuzHec-

KJIaCCOB, BEJICHUSA OHM3HEC-TIPOIIECCOB, | MPOIIECCOB,

0a3 TaHHBIX U pelIeHUs pelieHus

WH(OPMaAIMOHHBIX MIPUKIIAHBIX 3a/1a4 | MPUKIIAIHBIX

XPaHUJIHILL. pa3IMYHBIX 3a/1a4 pa3IU4HbIX
KJIACCOB, BEJICHUSI | KJIACCOB, BEJICHUS
0a3 JaHHBIX U 0a3 JaHHBIX U
MH(OPMALIMOHHBIX | HTHPOPMAITMOHHBI
XPpaHWJIHILL X XpaHWIUIL..

OIIK-7.3. Bnaners HaBsikamu | OtcyT | B nenom B niezom Ycnenseie
MpOrpaMMHUPOBAHUsl | CTBUE | YCIEIIHBIEC, HO HE | YCIICIIHbIE, HO BIIAJICHUS
, OTJIaJIKU U BIIQJIE | CUCTEMAaTUUYECKHE | COAEprKallne HaBbIKAMH
TECTUPOBAHUS 1307071 BIIQJICHUS OT/IeTTbHBIE MIPOTPaMMHUPOBAH
IPOrpaMMHOTO- HaBbIKAMH MpOOEIbI BIAACHUS | Hsl, OTIAIKU U
TEXHUYECKUX MPOTPaMMHUPOBAH | HAaBBIKAMHU TECTUPOBAHUS
KOMILJIEKCOB 3a/au. U, OTJIAJIKU U MPOrpaMMHUPOBAHU | MPOrPAMMHOIO-

TECTUPOBAHUS s, OTJIAJIKH U TEXHUYECKUX
MPOTrpaMMHOT0- TECTUPOBAHUS KOMILJIEKCOB
TEXHUYECKUX MIPOTPaMMHOTO- 3a/1a4.
KOMIIJIEKCOB TEXHUYECKUX

3a/1au. KOMILJIEKCOB 3aJ1a4.




IIpu ounoit ¢opme o0OydeHuss B pe3ysibTaTe OLIEHUBAHMS BBICTABIAIOTCA Oaibl 3a BUIBI
NESATEIbHOCTH (OLIEHOYHBIE CpEACTBA) IO MTOraM H3Y4YEHHs MOAyJeH (pa3fenoB IUCLUIUIMHBIL),

ICPCUUCIICHHBIX B peﬁTHHF-HHaHe JUCIHUITIWMHBI.

HTOroBplii pEeUTHUHr YCIEBAEMOCTH CTYACHTOB

CKJIaJIbIBACTCSI U3 CYMMBI OaJIJIOB, HAOpAHHBIX CTYAEHTOM 3a BCIO paboTy B TEUEHHE ceMecTpa (BKIIIoYast
UTOTOBBII KOHTPOJIB).

[Ixans! orileHUBaHMS 1711 OUHOM (hOPMBI OOYUCHUSI:

TUTSI DK3aMeHa:
«otaugHoy - oT 80 10 110 G6amnoB (Bkitodas 10 moomputenbHbIX 0aioB);
«xopotio» - ot 60 10 79 6amios;

«YJIOBJICTBOPUTEILHO» - OT 45 10 59 6amios;
«HEYIOBJIETBOPUTEIBHO» - MEHeE 45 OaJlioB.

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UM NHbIE MaTePHAJIbl, HEO0X0AUMbIE VISl OLeHKU 3HAHUIA,

YMEHHUii, HABBIKOB U ONbITA IeSITeJIbHOCTH, XapPaAKTePU3YIOIIUX ITAnbl GOPpMUPOBAHNS
KOMIIeTEHIIMi B Ipoiecce 0CBOeHHUs 00pa3oBaTeibHOI mporpaMmMbl. MeToanuyeckue
MaTepHuaJibl, ONpeessioIHe NPoueypbl OlleHNBAHUS 3HAHUI, YMEeHUI, HABBIKOB U ONbITA
AeATeJLHOCTH, XapaKTePHU3YIOIINX 3Tanbl GopMUPOBaAHUSA KOMIIeTEeH M

Kona n
HauMEHOBaHHE
HHAUKATOPA
MOCTHIKEHUS
KOMIIeTEeHIITNH

Pe3yabTaThl 00y4eHus mo
AUCLHMILINHE

OueHo4yHbIE CpecTBA

OIIK-1.

3HaeT OCHOBBI MATEMATUKH, (DU3UKH,
BBIYHMCIINTEILHON TEXHUKH U
MIPOrPaMMHUPOBAHUSL.

MUCbMEHHBIC — 3aaHus,
maboparopHas pabora

YMeer pemarb CTaHIapTHBIE
poQeCCHOHANIBHBIC 3a/1a4H C

MNPUMCHCHUEM CCTCCTBCHHOHAYUYHBIX U

00IIIeNH)KEHEPHBIX 3HAHHUM, METOJIOB
MaTeMaTHYeCKOro aHaan3a u
MOJEIUPOBAHUS.

Bnageer HaBbIKaMH TEOPETHYECKOTO
IKCIICPUMCEHTAIILHOT'O UCCIICAOBAHUA

00BEKTOB MpOodeccHOHATBHOM
JEATEIbHOCTH

OIIK-7.

3HaeT OCHOBHLIE SI3LIKU
MPOrpaMMHUPOBAHUS U PAOOTHI C
0a3amMu TaHHBIX, ONIEPAIIMOHHBIC
CUCTEMBI U 00OJIOUKH, COBPEMEHHBIE
MporpaMMHBIE pa3padoTKU
WH(OPMAIMOHHBIX CUCTEM U
TEXHOJIOT U

MUCbMEHHBIC — 3aJaHMUs,
lmabopaTopHasi pabota

YMeeT npuUMeHSTh S3BIKH
IPOTPaMMHUPOBAHUS U PaOOTHI €
0a3aMu 1TaHHBIX, COBPEMEHHbIE
IPOTPaMMHBIE CPebl pa3paboTKH
UH(POPMALIMOHHBIX CUCTEM U
TEXHOJIOTUH JIsl aBTOMATH3AI[1H
OU3HEC-IIPOLIECCOB, PELICHUS
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MPHUKIIATHBIX 337249 Pa3IMYHBIX
KJIACCOB, BeZIeHHs 0a3 JaHHBIX U
MH(OPMALIMOHHBIX XPAHUJIIUIIL
Brnaneer naBbikamu
POrpaMMHUPOBAHUSA, OTIAJAKH U
TECTUPOBAHUSL MPOTPaAMMHO-
TEXHUUYECKHUX KOMILIEKCOB 3a]a4

4.3. Peiimunz-nian oucuuniunl
(npu neob6xo00umocmu)

Pelitunr—1mman AUCHUIUIMHBI ITPEACTABJICH B ITPUJIIOKCHUHN 2.

IIpumepbl OLIEHOYHBIX CPEICTB

. Dx3aMeHAIHOHHBIE OMJIEThI

CtpyKTypa 5K3aMEHAIMOHHOTO OMJIeTa: 3K3aMEHAIIMOHHBIN OMIIET COCTOUT U3 2 TEOPETUYECKUX
BOIIPOCOB U 1 3a1aumn.

1.

HpHMeprlﬁ CIIMCOK IK3AaMCHAIIUOHHBIX BOIIPOCOB

OObmas xapakTepucTrka u kinaccudukainus MetooB pemenus CJIAY. Meroa 'aycca u ero

anreOpanyeckas OCHOBA: CXeMa CIUHCTBEHHOTO JICJICHHSI M €€ CBsI3b C pa3jioKEHUEM
MaTpULIbl HA MHOXKUTENH; TeopeMa o0 LU-pasznoskeHuu, yCiaOBHUsS MPUMEHHMMOCTH METOJAa
["aycca. Beruncnenue onpeaenuresns 1 00paTHON MaTpPHUIIbL.

Metox Taycca ¢ BBIOOPOM TJAaBHOTO JJIEMEHTA, OIIMOKH OKPYIJICHHS, IOHITHE 00
yCTOMUMBOCTH NpsAMbIX MeTon0B. KomnakTHas cxema merona ['aycca (MeToa OCHOBaHHBIN
Ha LU-pasnoxenun). Ilonste o Merogax oNTUManbHOrO HCKiIodeHus, Kopnana,
OTpa’KEHUH.

Meton KBaApaTHBIX KOpHEH (Mmeron, ocHOBaHHBIM Ha S*DS-paznoxkenuun), cxema
Xomenkoro.

OneparopHble ypaBHEHHsI IEpBOTo poaa. KoppekTHO 1 HEKOPPEKTHO MOCTaBIECHHbBIE 3a1auH,
ycToitunBocTh (Ha mpumepe pemenus CJIAY). BosmymieHusi, mepa 00yCIOBICHHOCTH
YPaBHEHMsI U YUCIO OOYCIIOBIEHHOCTH HEBBIPOXKIEHHOTO JIMHEWHOro omeparopa. OlneHka
OTHOCHUTEJIbHOM MOTPENIHOCTH; BIMSHHUE MOTPEIIHOCTH OKpyryieHus npu pewmeHun CJIIAY
npsIMbIMU MeTOoaMU. OLIEHKH JOCTOBEPHOCTH PEUIEHUM, MOIYyYaeMbIX IPSIMBIMU METOJAMHU
(mpoueypa MTEPAMOHHOTO YTOYHEHHUS pELICHHs, alOCTEPUOpPHBIE OLIEHKH 4YHuCIia
oOycnoBneHHoctr). [loHsTHE © MeToAe  peryjspu3alddl  pelieHHs  ypaBHEHHs.
CornacoBaHHas U MOUMHEHHAs HOPMBI oriepatopoB A € L (Xn — Xh) ¢ 3aJaHHBIMH BEKTOPHBIMH
HOpMaMH B KOHEYHOMEPHOM MpocTpaHcTBe Xn. Hambomnee ymorpeOuTenbHBIE HOPMBI BEKTOPOB U
MaTpUYHBIC HOPMBI OII€PATOPa, MHAYHHUPOBAHHLIC BEKTOPHBIMHW HOPMAaMU.

OOmast XapakTepUCTHKAa HTEpalMOHHBIX MeToaoB pemenus CJIIAY kak omnepaTopHBIX
ypaBHeHUH mepBoro poja. OCHOBHbIE MOHSTHS HUTEPALMOHHBIX METOJOB: CXOJUMOCTD,
YHUCIO HTEpalui, KauecTBO HMTEPALMOHHOTO Ipolecca; KIacCU(UKAIMS HUTEPAMOHHBIX
METOJIOB, MPUHIUIBI UX MOCTpoeHus. Teopema O «HEMOABMKHOM TOUYKE» HTEPALMOHHBIX
IIPOLIECCOB.

Meton mocnenoBaTeNbHBIX MPUOIDKCHUA I JTUHEWHBIX ypaBHEHUH BTOPOTO poja.
Heo0xoanuMelii 1 AOCTaTOUHBIA MPU3HAK CXOJUMOCTH; JOCTATOYHOE YCIOBHE CXOIMMOCTH,
OILIEHKH MTOTPEIIHOCTH.

Metoa mnocnenoBaTeIbHBIX MPUOMMKEHUHA Ui JIMHEHHBIX ypaBHEHMH BTOPOrO pOAA.
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HeoOxoauMelii 1 AOCTaTOUYHBIA MPU3HAK CXOAMMOCTHU; JOCTATOYHOE YCIOBUE CXOIMMOCTH,
OILICHKH MTOTPELIHOCTH.

8. OcnoBHas Teopema A. A. CaMapcKoro O CXOJIMMOCTH HWTEpaluil 0OLIero HEsBHOTO
CTAallMOHAPHOTr0 Ipolecca NPOCTOM UTepauuu. YacTHbIE Cilydyau TEOPEMBI: JOCTaTOYHbIE
YCIIOBHS CXOJUMOCTH SIBHOTO METOJIa MPOCTHIX MTEpauuii U MOAUDUIIMPOBAHHOTO METOa
npocThIX urepanuii (meroga SkoOu). [pyrue AocTaTodyHble YCIOBUS CXOAMMOCTH METO/A
SkoOu.

9. Teopema A. A. CamMapckoro o CKOpPOCTH CXOAMMOCTH OOIIET0 HESBHOI'O CTAlMOHAPHOTO
METO/a IIPOCTON UTEpaALUU.

10. OnTuMu3anus CKOPOCTH CXOAMMOCTH OOIIMX HESBHBIX CTAllMOHAPHBIX MPOLIECCOB MPOCTHIX
UTEpaLrii, OCHOBAaHHAsl HAa HCIIOJIb30BAHUM SHEPreTHMUECKH SKBUBAJICHTHBIX OIIEPaTOPOB;
OIIEHKM morpemHocTd. ONTUMalbHBIA JIMHEHHBIA MTEPAIMOHHBIA MPOLECC MPOCTHIX
UTEepalni, oreHKa nmorpemHocTy. OueHku as yucna urepanuii. [lorstue o YedbimeBckom

MUKINYECKOM UTEPAaLlMOHHOM Tporecce (MeTon Puuapacona).
11. ...

IIpuMmep 3axa4u AJ1s1 IK3aMEHA

Ob6ocnyiite BoamoxHOCTh petenust CJIAY Buaa

310 ([ f
Ax=f, A=|1 2 0| f=|f,
00 2 L,

MeToj0M Puuapscona ¢ utepanuoHnsM napamerpom 7> 0 .

Banuimre pacyetHbie GopMyibl MeToaa. Haiiaute yncio 00ycaoBIeHHOCTH MaTpuIlsl A.



Oo0pa3zen 3K3aMeHALMOHHOT0 O1JIeTa

MMWHOBPHAYKH POCCHHN
OI'bOY BO «bAIIKNPCKUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»
®AKYJIbTET MATEMATUKN Y THOOPMAILTMOHHBIX TEXHOJIOI M4

porpaMma OakajiaBpuaTa

Hucuunnmnna

YucaeHHBIE MCTOABI
Hanpasnenne 09.03.03 — Ilpuxraonas ungpopmamuxa

IK3AMEHAIIMOHHBIN BUJIET Ne 1

1) ®ynnamenranpHas Teopema CaMapcKoro 0 CXOJUMOCTH HESIBHBIX HTEPAIMOHHBIX [TPOLIECCOB U
ee MPUJIOXKEHHE K JI0Ka3aTeNIbCTBY CXOAMMOCTH MeTo/1a Pruyapicona ¢ ntepannoHHBIM IapaMeTPOM.
2) PaznoctHas cxema Diinepa pemenus 3aaaqu Ko st O/1Y. TlorpeniHocts annpoKCUMaIuy u
CXOJMMOCTb.
3) Paccmotpute CJIAY, npuBeIcHHYIO K BUIY, YI0OHOMY JIJIsl UTEpPALIUH 110
METO/IY TTOCIICAOBATEbHBIX MPHOIMKESHHIA:
J.r: =03x, —0.1x, +1,
% =02x -04x, +0.01x, -2,
02x, +0.1x, +5.

xX,

3as. Kagheopou UT u KM A.M. Foromnos

Kpurtepun onenkn 1i1s 04Hoi GopMbl 00ydeHHs (IK3aMeH):

25 — 30 6aJJ10B BBICTABIISICTCSI CTYJICHTY, €CJIA OH JaJl TOJIHBIE, pa3BEPHYTHIE OTBETHI HA BCE
BONPOCHI OMIIeTa, MPOAEMOHCTPUPOBAJ 3HAHNE (PYHKIIMOHATIBHBIX BO3MOXKHOCTEH, TEPMUHOJIOTUH,
OCHOBHBIX 3JIeMeHTOB. CTy/IeHT 0e3 3aTpyHEHUI OTBETHII HA BCE JIOTIOJHUTEIBHBIE BOTIPOCHL.

17 — 24 6anJ10B BBICTABISAETCS CTYACHTY, €CJIM OH B OCHOBHOM DPACKPBLI BOIIPOCHI, OHAKO
JOMYIIEHBl HETOYHOCTH B OTPE/ICIICHUH OCHOBHBIX TIOHSTHA, TIPY pelIeHnu 3a1aun. [lpu oTBeTe Ha
JIOMIOJTHUTEIIbHBIE BOIPOCHI JIONMYIIEHbI HEOOJIBIINE HETOUHOCTH.

10 — 16 6aJ10B BBICTABISAETCS CTYACHTY, €CIIM IPU OTBETE HA BOIPOCHI UM JIOMYIIIEHO HECKOJIBKO
CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX MOHATUHN. JIoTMKa 1 MOJHOTa OTBETA CTPaaloT
3aMETHBIMH U3bSHAMH. 3aMETHBI IPOOEITbI B 3HAHUU OCHOBHBIX METOJIOB. BOTIPOCHI B 11€JI0M H3JI0KEHBI
JOCTaTOYHO, HO C MpoIyckaMu MaTepHaia. ViIMeroTcsi NpMHIKUIHAIbHbIE OIIMOKH B JIOTUKE IOCTPOCHUS
OTBETa Ha BOIIPOC, 33/1a4a PelIeHa HEBEPHO.

1 - 10 6a1710B BBICTaBIIAETCS CTYJIEHTY, €CJIM €r0 OTBET Ha BONPOCHI CBUAETENBCTBYET O
HETIOHUMAHWHU ¥ KpaifHe HETIOJTHOM 3HAHWW OCHOBHBIX TIOHSTHIA U MeTO/I0B. CTY/IEHT HE CMOT OTBETUTh
HU Ha OJIUH JIOTIOJIHUTENbHBIN BOIIPOC.

0 0a/UI0B BBICTABIISICTCS, €CIIM CTYICHT OTKAa3ajCs OT OTBETA WM HE CMOT OTBETUTh HH Ha OJIUH
BOIMPOC U / UJIH 3aJlaHKe, TPEAyCMOTPEHHbIE OUIETOM.
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Il. Ilpumepbl NUCbMEHHBIX 3aJaHUM

Jns ouHoil Gopmbl 00yueHHMs TMHCbMEHHBIC 3aJaHMs HCIONB3YIOTCS Kak (opma pyOexHOro

KOHTPOJIA.

IInceMenHbIe 3agaHNA:

1) Paccmorpute CJIAY, npuBeieHHYIO K BUAY, YIOOHOMY Ui UTEPALIUI IO METOLY
H0CJIE10BATENbHBIX IPUOIMKEHUI:
J.rl =0.3x, —0.1x, +1,
x,=02x —04x, +0.01x, -2,
X, = 02x, +0.1x, + 5.

3anuiute pacuetHole popmysl. Haiinure HopMy MaTpHIlbl CUCTEMBI U IPOBEPHTE YCIOBHE
CXOJIMMOCTH METO/1a MOCJIeI0BaTeIbHbIX NMpuOMmkenuit s ganHot CJIAY.

2) HaiiguTe KOHEUHbIE Pa3HOCTH QYHKIUH - — S(x)=x" cwmarom h=1:

Ay, Ny, ANy.
3) ®Oyukuus 3a1ana TabaMIEH 3HAUYCHUIM ¥, =f(x)
[ |0 1 2 3 4
X, 20125130135
¥, 5 555758

Beruncnure 3HaueHus QyHKIUU B TOUKE X=2.3 ¢ TOMOIIBIO HHTEPIOJISITUOHHON (POPMYJIBI

Jlarpanxa.

4) PaccmoTtpute BOIpoc o npuMeHenuu Metona SIkobu k pemennto CJIAY Buna
[9x, + 2x, +x, =5,
1%, = Tx, +x, =6,

[.‘r, +x, +9x, =-3.

3anuiuTe pacueTHble (POPMYIIbL.
5) Paccmotpute Bonpoc o nmpuMeHeHnn Metoaa ["aycca-3eiiaens k pemenuto CJIAY Buna

J:II, 2x, =35,
2x, +4x, - 2x, =6,
l 2x, +4x, =-3.

3anummre pacueTHbie popmyiiel MeToza ["aycca-3eiinens k pemenunto CJIAY.

6) O6ocHyliTe BO3MOKHOCTH penieaust CJIAY Buaa

31 0 f,
Ax=f A=[1 2 0| fr=|f
00 2 L,

MeToj0M Pruapsicona ¢ utepanuonnsvM napamerpom 7 > 0 . 3amumunTe pacdeTHbie GpopMyITsl

meroja. Haiiaure 4ucio 00yCIIOBIEHHOCTH MATPHIILI A.
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Kpurepun onenku:

0 GamnoB BBICTABIIICTCS CTYACHTY, €CJIM CTYACHT HC PCIINII HXU OJHO IMMCbMCHHOC 3aJaHHUC;

5 GasI0B BBICTABIIAETCSA CTYJIEHTY, €CJIA CTYJIEHT MPABUIBHO PELINI OJHO NMCbMEHHOE 3aJaHUE.
[IpumMedanue: MakCUMalbHO BO3MOXKHOE KOJIMUYECTBO OayIoB, KOTOPHIE CTYIEHT MOXKET HaOpaTh
3a pellieHne NMCbMEHHBIX 3a/1aHUH, orpeaenseTcs pedTuHr-ianoM (Ilpunoxenue 2).

1. Ilpumepsl 1a60paTOPHBIX padoT

JlabGoparopHnasi padora Nel.
YucneHHble METO/IbI PELLICHUS CUCTEM JIMHEHHBIX aIreOpanyecKux ypaBHEHHIH.

[Ipsimbie meToasl pemenus CJIAY. MTepaninoHHbIe METOIbI

1) TpeOyercs pemuTh CHCTEMY JMHEHHBIX aireOpanyuecKuX YpaBHEHHH METOJ0M
KBaJpaTHOTrO KOpH: (a), cxeMoit XoJerkoro (0), METoI0M BpailleHus (B) WJIM METOJIOM OTPayKECHUS

(r):

rac

Ax=b,

19x, —4x, + 6x, —x, =100,

—4x, +20x, -2, +7x, =3,
? 6x, —2x, +25x, —4x, =34,

-x, +7x, —4x, +15x, =69.

a)

15x, +x, =5x; +3x, = =24,
x, +10x, +2x, —4x, =47,
=5x, +2x, +14x, —6x, =28,
3x, —4x, —6x, +16x, ==50.

24x, +2x, +4x, - 9%, =-9,
2x, +27x, —6x, +2x, =-76,
4x, —6x, +22x, —8x, =79,

=Ox, +2x, —8x, +23x, =-70.

€)

22x,=3x, —8x, +7x, ==24,
—=3x, +19x, —6x, +3x, =40,
—8x, —6x, +23x, - 7x, = -84
Tx, +3x, = 7x, +18x, ==56.

]

24x, =Tx, —4x, +4x, =20,
=Tx,+21x, +3x, = 5x, =-186,
—d4x, +3x, +19x, + 7x, =14,
4x, =5x, + Tx; +20x, =-81.

10x, = x, = 2x, +5, =95,
—x, +12x, +3x, —4x, =41,
=2x, +3x, +15x, +8x, =069,
Sx, —4x, +8x, +18x, =27

2) BormiemiTe HEBASKY (A_? —b). roe ¥ — MOTy9eHHOE PeIleHe.

3) VTOUHHTE TONTYYSHHOS PEIISHME METOIOM HPOCTHIX WTEpalHi ¢ [mapaMeTpom (B
2
| 4
setogoM [ayeca-3efizens (B), MeTOIOM BepxXHel pelakcaliy (T), METOIOM MHHIMATEHEIX HEBA3OK
(I) HIH MeTOZOM CONPAEEHHBIX I'PATHEHTOB (3K), B3fB B KAUECTBE HAUATHHOIO IPHOMIDKEHHA

EATICCTBC IIAPAaMCTpa B3ATE T=

L]

. —&
[MENYED HACTE [IOTYYEHEOrD IPAMBIM METOMOM PEIMCHAA X ¢ TOYHOCTRH &= 107,

4)  BermcmuTs MHCno 00YCIOBISHHOCTH MATPHIE! cHeTeMel M, =|| A

AT

. 0bocHOBaTh BEIOOp mapametpa) (a), meTogom SIkodu (D),

rKl
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Kputepun onenkn 1abopaTopHbIX padoT (B 6aniax):

baset Ornmcanne
10-9 JlaboparopHas paboTa BBITOJHEHA IMOJIHOCTBIO U TIPABUIBHO
8-6 JlaboparopHast paboTa BBITIOTHEHA ITOJIHOCTHIO, HO PEIIEHHE CONEPKUT HECYIIECTBEHHBIE OIITHOKH
5-3 JlaboparopHas paboTa BBITOJHEHA HE TIOTHOCTHIO WK COJCPKUT CYIIESCTBEHHBIC OIIMOKH
1-2 JlaboparopHas paboTa BBITOJHEHA YACTHYHO U COJCPKUT CYIICCTBCHHBIC OIIMOKU
0 JlaGopaTopHast paboTa He BBIITOTHEHA

5. YueOoHO-MeTOoAMYECKOE M HH(POPMALMOHHOE 0O0ecneuyeHHue TUCIHIIINHBI
5.1. IlepeyeHb OCHOBHOII U I0NIOJIHUTEIbHOI y4eOHOM JIUTEPaTypPbl, HEOOX0AMMO /151 OCBOCHHUS
AUCHHUIINHBI

OcHoBHas1 IMTepaTypa:

1) Taneera, I'.5l. Uucnennbie MeTOABI [ DISKTPOHHBIH pecypc]: yuebd. mocodue / I'.5. Taneesa, JI.E.
Manukoa, A.P. ®a3puioB; bamkupckuii rocynapctBennblii yausepceurer. — Y da: PUL baml'V,
2013. —  Pexumm  goctyma:  https://elib.bashedu.ru/dl/read/Galeeva_Malikova_Chislenne
metod_uch.pos_RIC BashGU 2013.pdf.

2) HemunoBu4, b.Il. OCHOBBI BBIYMCIUTENBHON MaTeMaTUKHU [DIEKTpOHHBIA pecypc| : yueOHOe
nocodue / b.I1. lemunoBuy, 1.A. Mapon. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2011. —
672 c. — Pexxum poctyna: https://e.lanbook.com/book/2025.

JonostHuTeIBLHAS JIUTEPATYpPA:

1) KopoOuuuckas O. TI.; @aiipyzoB M. D.; KopoGumnckuit A. B.; Mananoa A. P.
[IporpammupoBanue B Delphi. Pazpabotka npunoxenuit Windows [DnexkTpoHHbI pecypc]: yueb.
nocobue / O.I'. KopoGuuHckas [u np.]; bamkupckuit rocyrapctBeHHbli yauBepcuter. — Y ¢a: PULL
baml'V, 2015. — OnektpoH. Bepcuss nmne4. nyOnukamuu. —  Pexum  jpocryna:
https://elib.bashedu.ru/dl/read/Korobchinskaja_i  dr_Programmirovanie v  DELPHI_Win_up 2
izd_2015.pdf.

2) Kupees, B.W. UuncsienHbie METOABI B IpUMEpax M 3agadax [DIEKTPOHHBIH pecypc] : ydueOHOe
nocobue / B.W. Kupees, A.B. ITanteneeB. — OnekrpoH. aan. — Cankr-IlerepOypr : Jlans, 2015. —
448 c. — Pexum noctyna: https://e.lanbook.com/book/65043.

5.2. Ilepeuennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «AHTEepHET» N
NPOrPaMMHOI0 o0ecrie4eHnsi, He0OXOAMMBbIX JJIsl OCBOEHHS 1M CHUILTIUHbI

1) DnexkrponHo-6ubMoTeuHas cucrema «29b baml'Yy - https://elib.bashedu.ru/;

2) DnekTpoHHbIH Katanor bubnmoreku baml'y - http://www.bashlib.ru/catalogi/

3)  DneKTpoHHO-OMONMOTEYHass  cucTeMa  «YHHBEpcUTeTcKas  OubOnmoreka  online» -
http://www.biblioclub.ru;

4) DnexkTpoHHas OMOIMOTEUHas cucTeMa u3aTenseTa «Jlauby - https://e.lanbook.com/

5) DexTponHas 6ubmmorexa FOPAUT www.biblio-online.ru

6) buodnnorexka 'OCToB [Dnekrponnsiii pecypc]/ URL: http://vsegost.com/

7) bubnmoreka baml'y http://www.bashlib.ru

8) Cucrema snekTpoHHOr0 00yueHus http://sdo.bashedu.ru;
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https://elib.bashedu.ru/
http://www.bashlib.ru/catalogi/
http://www.biblioclub.ru/
https://e.lanbook.com/

IIporpammHoe obecnieueHue

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne 104 ot 17.06.2013 r.

Jlunien3un 6eccpoyHEbIE.

2. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11. 2014 r. JIumieH3un 6eccpoyHsbie.

3.ApxuBarop 7-Zip. (;munensus LGPL, cBoOogHOE mporpaMMHOe 00ecriedeHue).

4. Maple 16: Universities or Equivalent Degree Granting Institutions New License. JloroBop Ne
2630107.12. 2012r. JIunen3us 6eccpounas, miasatormas — 30 mT.

5. Academic Edition Networked VVolume Licenses RAD Studio XE3. lorosop Ne 263 ot 07.12. 2012 r.
Jlunensust 6eccpounasi, muasatoriast — 30 mir.

6. Lazarus (siunen3us GNUGPL, cBo6o1H0€ mporpaMMHOE 00€CTICUCHHE).

6.MarTepuajibHO-TeXHUYecKasi 0a3a, Heo0OXoAUMAs /ISl OCYHIEeCTBJICHUSI 00Pa30BaTeIbLHOI0

nmpouecca mo IMCUMIIJINHE

HaunmenoBanue crenuaabHBIX ¥
MOMEIIEHUH U TIOMEIICHUM 11
CaMOCTOSATENIFHON pabOTHI

OCHAaIIEHHOCTD CITELHAILHBIX TOMEIIEHNH 1
MMOMENICHU N
JUTS CAMOCTOSITEIILHON pabOThI

[lepeueHb TMIIEH3MOHHOTO
MIPOrPaMMHOTO 00ECTIEUeHUSI.
PexBU3UTEI TOATBEPKAAIOLIETO
JIOKYMEHTa

1. Yueonan ayoumopusn ona
npogedeHun 3aHAmMuUIL 1eKYUOHHO20
muna: ayguropus Ne 501 (puzmar
KopIryc- yueOHoe), aynutopus Ne 531
(dbuamar xopmyc- yuebHoE).

2. Yueonasn ayoumopus ons
nposedeHus 3anamuii
CeMUHAapcKkozo muna: ayautopust Ne
520a (¢pusmar kopityc- yuebHoe), Ne
521 (pusmar kopmyc- yueGHOE),
ayautopust Ne 522 (pu3mar xopryc-
yueOHoe), ayautopust Ne 524
(dbmsmar xopmyc- yuebHOE),
ayautopust Ne 525 (pu3mar xopryc-
yuebHoe).

3. Yueonaa ayoumopus ons
nposedeHUsn ZPYRNOGHIX U
UHOUGUOYAILHBIX KOHCYTbMAYUIL:
aymuropus Ne 501 (pusmar xopiryc-
yuebHoe), ayauropus Ne 520a
(dbmsmar xopryc- yueOroe), Ne 521
(dbmsmar xopryc- yueOHOE),
aymuropust Ne 522 (pusmar kopiryc-
yuebHoe), aynutopust Ne 524
(dbmsmar xopryc- yueOHOE),
ayautopust Ne 525 (dpusmart xopryc-
yaeOHoe), ayautopust Ne 531
(dbusmat xopmyc- yue6Hoe).

4. Yueonasn ayoumopusn onn
meKyuezo KOHmpos u
RPOMEINCYMOUHOU ammecCmayuu:
aymuropus Ne 501 (pusmar xopiryc-
yuebHoe), ayautopust Ne 520a (dhu

Aynutopus Ne 501
VYueOHas mebenb, T0CKa HACTCHHAs MeJIoBasi,
MEePCOHAJIbHBIN KOMII. ¥ CHCTeMHbIN 6110k /Coreis-
4460(3.2)/CIGABAYTEGV-N710D3-1GL/4Gb,
IMpesentep LogitechWirelessPresenterR400
(210134000003592), mpoexTop SonyVPL-DX270,
aKkpaH py4noii ViewScreenLotus 244x183 WLO-
4304.

Aynutopus Ne531
VYueOHas Mebenb, J0CKa HACTCHHAs MeJIoBas,
MyJbTUMeAna-mpoekrop Sony VPL-EX120, XGA,
2600 ANSI, 3,2 KT, TOTOJIOYHOE KPETIJICHHUE JJIS
mpoekropa (2101068302), nocka ayautop. JA32.

Aynutopusi Ne426
VYuebHas Mebenb, 10CKa, IePCOHATbHbIC
KOMITBIOTEpPBI cucTeMHbIi 010K /Core 15-7400 (3.0)
/ BGb/HDD1Tb/ 450W/Win 10 Pro/ KnaBuaTypa
USB/ Mpiis USB/ LCD Mownwutop 21,5” — 14 .

Aynutopus Ne520a
YuebHas Mebenb, qocka, MoHuTOop LG 19 L1942S
SF 1280 x 1024,5ms,8000:1,black (3,4
kr,VGA,19"(48,3cm)Sme, morutopsr LG 19"
L1942SBF 1280x1024,5ms,8000:1,black 10 mrr.,
CHUCTEMHBIH OJIOK
HPPavilionSlimlineS3500FAMDAthlon64 X2
5400+/2.8GHz,4Gb,500Gb 12mir.,tocka aymurop.
JTA36.

Aynutopus Ne 521
VYuebHas Mebens, nocka, kommyrarop HPV1905-24
Switch 24*10/100+2*10/100/1000, nepcoHanbHbIe
koMmIbroTepsl B komiuiekre DEPONeos460MDi5
2300/4GDDR1333/T500G/DVDW — 12 mrr.,
MPOEKTOP
OptomaEX542i.DLP3D.XGA(1024*768).2700

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Jorosop Ne 104 ot 17.06.2013 1.
Jlutien3uu OGeccpoyHbIe.

2. Microsoft Office Standard
2013 Russian. Torosop Ne 114
or 12.11. 2014 r. JInuueusun
OeccpodvHEIe.

3.ApxuBatop 7-Zip. (JIUIEeH3UA
LGPL, cBo60HOE IpOrpaMMHOE
obecrievueHume).

4. Maple 16: Universities or
Equivalent Degree Granting
Institutions New License.
HoroBop Ne 2630107.12. 2012r.
Jlumen3us OeccpoyHas,
rwiaBaromas — 30 mIT.

5. Academic Edition Networked
Volume Licenses RAD Studio
XE3. Joroeop Ne 263 ot 07.12.
2012 r. JTunensus 6eccpodHasi,
riaBaromas — 30 mr.

6. Lazarus (yuriensuss GNUGPL,
CBOOOIHOE TIPOTPAMMHOE
obecrieueHue).
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¢dusmar kopiyc- yaednoe), Ne 521
(dbusmat kopmyc- yuebHoe),
ayautopust Ne 522 (pusmart xopryc-
yuaeOHoe), ayautopus Ne 524
(dbusmat xopmyc- yduebHoe),
ayautopust Ne 525 (dpusmart kopryc-
yueOHoe), ayautopust Ne 531
(busmat xopmyc- ydueGHOE).

5. Homewenus 0
CamocmoamenvHoll padomol:
aymuropus Ne 426 (pu3mar kKopiryc-
y4eOHoe), YnTambHBIH 3251 No2
(dbusmat xopmyc- yuebHoE).

6. Ilomewenue 0nsn xpanenus u
npogurakmuueckozo
odcyicusanun yueoHozo
obopyoosanusa: aymutopus Ne 522
(dbusmat xopmyc- yueOHoE).

ANSILmM.3000 1.Lamp5000+/-40 ver, mxkad
TLKTWP-065442-G-GY, skpaH Ha mraTuBe
DraperDiplomat (1:1) 84/84* 213*213 MW, nocka
aynutop. JJA36.

Aynutopus Ne522
YueOHast MeOelb, 10CKa, TIePCOHANBHBIN
KOMIIBIOTEP
LenovoThinkCentreA70zIntelPentiumE 5800, 320
Gb, 19" — 13 wrr., kouaurmonep LessarLS/LU-
H24KB2.

Aynutopus Ne 524
YuebHast MeOenb, JOCKAa HACTEHHAST MEJIOBasl,
kommyTaTop HPV1905-24 Switch
24*10/100+2*10/100/1000, mepcoHANBHBIH
komrbroTep B komiutekte HPAIO 20"CQ 100 eu —
27 wit., 3kpan ScreeMediaGolgview 274*206 NW
4:3, yHUBEpCcaJIbHOE MOTOJIOYHOE KPETICHHE
ScreeMedia mtst mpoekTopa, peryIupoBKa BBICOTHI ,
mkadp TLKTWP-065442-G-GY, naty-kopx
(1296), nocka ayautop. JA32.

Aynuropus Ne 525

VYuebHas Mebenb, 10CKa, IePCOHATbHBIC
komIibioTepbl B koMiuiekte DEPONeos 460MDi5
2300/4GDDR1333/T500G/DVDW/ - 13 mir., mocka
aynutop. JJA32.

YuranbHblii 321 Ne2
VYuebHas MeOeb, yueOHO-HATIISITHBIC TIOCOOHS,
CTEHJI 110 MOKapHOil 6€30MaCHOCTH, MOHOOJIOKH
CTallMOHApHbIE — 8 IIT, IPUHTEp — | WIT., CKaHep —
1 mT.
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[Ipunoxenne Ne 1

MHWHOBPHAYKH POCCUN
®I'bOY BO «bAHIKUPCKUN TOCY JAPCTBEHHBIM YHUBEPCUTET»
OAKVIIBTET MATEMATUKU 1 THOOPMALIMOHHBIX TEXHOJIOI' MU

COJEPXXAHUE PABOYEN ITPOT'PAMMBI

JUCHUIUIMHBI __YuCleHHbIe METO/IbI Ha [ CEeMecTp

O4YHasa

(dhopma 0Oyuenust

Buna pa6otsbl O0BLeM TUCHUILTHHBI
O6mas Tpygoemkocts aucturuiiabl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO paboTy C MpernoiaBaTesieM: 73,2
JIEKIIUH 36
MPAKTHYECKUX/ CEMUHAPCKHUX
1a00PATOPHBIX 36

Apyrux (TpynnoBas, MHIUBUIyallbHAs KOHCYJIbTALIUS M UHBIC BUJIBI
y4eOHOM JesATEIHbHOCTH, IPEAYCMATPUBAIOIINE pa0OTy 00YUAIOIIUXCS C

npenoaasareneM) (OKP) 1,2

Y4eOHBIX 9acOB Ha CAaMOCTOSATEIbHYIO paboTy ooyvarommxcs (CP) 36

Y4eOHBIX YaCOB Ha TIOJITOTOBKY K

sKk3ameny/3auery/auddepenniupoannomy 3auery (KonTposs) 34,8

®opma(bl) KOHTPOJIS:
9K3aMeH__ [/ ceMecTp
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dopma u3ydeHus ®opma
MaTepHUaoB: JIEKIUH, TEKYILEro
MPaKTUYECKHUE 3aHATHUSA, KOHTPOJIA
OcHoBHas 1
CEMUHAPCKHE 3aHATHUS, YCIIEBAEMOCT
JIOTIOJIHUTEIIbHAS
nabopaTropHbIe pabOTHI, u
auTeparypa, .
Ne camocrosTelbHas paboTa 3aaHus 10 CAMOCTOSITENIbHON | (KOJUIOKBHYM
Tema u conepxanue pEeKOMeHTyemast
n/n U TPYA0EMKOCTb (B CTyTeHTAM paboTe CTyAEeHTOB BI,
Jacax) (HgMepa 3 KOHTPOJIbHbIE
CIIMCKa) padorsL,
K IP/C P CP KOMIIBIOTEPH
EM bIE TECTHI U
T.11.)
1 2 3 4 5 6 7 8 9
7 cemecTp 36 0 36 36
Moayas 1. UncjieHHbIe MeTOAbI PellieHUs 3a/1a4 JIMHeHHOi anreopbl. Penenne cucreM HeJIMHEHBIX YPABHEHUIA.
1 | OGmas xapakTepucTruKa 1 KiacCupUKaIus
Meton0B peutenust CJIAY. Merog 'aycca u ero
anredpanveckas OCHOBA: CXe€Ma €IMHCTBEHHOTO
JICJTICHUS U €€ CBS3b C Pa3IOKECHUEM MaTpPUILIbI
Ha MHOXuUTeNU; Teopema 00 LU- paznoxenuu,
yCIIOBHs IPUMEHUMOCTH MeToza [aycca. 1 H3yuenne BOIIPOCOB
Boruncnenue onpenenurens 1 00paTHOM COZICPIKaHUS TCMbI
MaTpHLL OCHOBHas 2. [IpopaboTka KOHCIIEKTA JICKIIHIA,
4eOHUKOB, YYEOHBIX II 17041
g 3 g | mreparypa: 1-2 gqe 6H0_Me;0ﬂ3;mecmﬁ ocobuit, | 11aGopatopHsl
Meton 'aycca ¢ BBIOOpOM TTIaBHOTO DJIEMEHTA, JononHurenbHas € paboThI
6 6 1 2 JIMTCPATYPHI, BKJIO4Yas
OLIMOKH OKPYTIJIEHH, OHATHE O outeparypa: 1- HHAOPMAIHOHHEIS
YCTOMUYMBOCTHU MPSAMBIX METO/IOB. KOMHaK}“Ha}I 06pa3oBaTeTbHbIE PeCypChI
cxema metojia ["aycca (MeTo1 OCHOBAaHHBIN Ha
LU-pasnoxenun). [TousitTue o metogax
ONTUMAIBFHOTO HCKII0UeHUs, JXKopaHa,
OoTpakeHUH. MeTox KBaJApaTHBIX KOPHEH
(meton, ocHOBaHHBIN Ha S*DS-paznoxenun),
cxema Xo0JIELKOro.
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OnepaTopHble ypaBHEHHUSI IEPBOTO POJA.
KoppekTHO 1 HEKOPPEKTHO NOCTaBICHHbBIE
3aJla4M, yCTOMYMBOCTD (HA MPUMEPE PELICHUS
CJIAY). Bosmymenus, Mepa 00yCIIOBIEHHOCTH
ypaBHEHUS U YUCIIO0 00YCIIOBICHHOCTH
HEBBIPOXKJIEHHOTO JIMHEHHOTO omnepaTopa.
O1eHKa OTHOCUTENBHOM MOTPEIIHOCTH,

1. N3yuenue BOITPOCOB
COJIep>KaHUsI TEMbI
2. IIpopaboTka KOHCTIEKTa JIEKIHH,

BIIMAHUEC MOIPEUIHOCTH OKPYTJICHUA IIPHU J?I/(I:';-ICOBaI—';aH a:1-2 y‘-Ie6HI/IKOB, y‘Ie6HI)IX oCco0Ouii, 1260DATODHEL
pemennn CJIAY npsMbIMH METOIaMHU. patyb y4eOHO-METOINYECKON patop
JlononHuTEebHAS € paboThI

[TonsiTHE 0 METOE PETYISIPU3ALUU PEIICHUS _ JIUTEPaTypHl, BKJTIOYAs

ypaBHeHus. CoriacoBaHHasi ¥ TOIYMHEHHAS nuteparypa: 1-2 MH(bOPMALMOHHBIE

HOPMBI ortepaTopoB A € L (Xn — Xn) ¢ o0pa3oBaTebHbIE PECYPCh

3aJlaHHBIMH BEKTOPHBIMU HOPMaMU B

KOHEYHOMepHOM npocTpaHcTBe Xn. Haubonee

ynoTpeOuTeabHbIe HOPMbI BEKTOPOB U

MaTpUYHbIE HOPMBI ONIEpaTopa,

WHIYIIUPOBAHHBIE BEKTOPHBIMU HOPMAMH.

OO6m1ast XxapaKTepUCTUKA UTEPATUOHHBIX

MeTo10B peuieHust CJIAY kak onepaTopHbIX

ypaBHEHUH 1epBoro pojia. OCHOBHBIEC TOHATHS

UTEPAMOHHBIX METO/IOB: CXOJAUMOCTb, YUCIIO

uTepalui, Ka4eCTBO UTEPAIIMOHHOTO MTPOIIeCCa;

KIaccuUKaLU UTEPALUOHHBIX METO/IOB, 1. Nzyuenue BOIIPOCOB

MPUHLIMIIBI UX TIocTpoeHus. Teopema o CONCPKAHNS TCMBI _

«HETO/IBIKHON TOYKE» MTEPALIMOHHBIX OcHoBHas 2. TpopaboTka KOHCTIEKTa JICKLHH,

MIPOLIECCOB. auteparypa: 1-2 yqegHHKOB’ yqe6HH§ nocoGui, 1abopaTOPHBI
} JononHurenbHas igieggé;&;;?ﬂmecmn BTROUas € paboThI

Mertoa nmocneaoBaTebHBIX TPUOTHMKEHUN IS auteparypa: 1-2 WEGOPMAITHOHHEL

JIMHEWHBIX YPaBHEHUU BTOPOr'O poja.
Heo6xoauMmblil 1 1OCTaTOYHBIN TPU3HAK
CXOJMMOCTH; JOCTaTOYHOE yCIIOBUE
CXOAMMOCTH, OLIEHKH norpemHoct. OCHOBHAA
teopema A. A. CamapcKoro o CX0AUMOCTH
uTepanuii o0ero HesIBHOIO CTALlMOHAPHOTO
rpolrecca NpocTou urepauuu. Yactuele ciryyau

o0pazoBarebHbIE PeCypPChl
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TEOPEMBI: TOCTATOYHBIC YCIIOBHUS CXOAMMOCTH
SIBHOTO METO/Ia MIPOCTHIX UTEPAIUI U
MOIU(DHUIIMPOBAHHOTO METO/IA MPOCTHIX
urepanuii (metona Sxoodwm). pyrue
JIOCTATOYHBIC YCIIOBUSI CXOAMMOCTH METOA
Sxo0bu.

Monayas 2. [Ipubankenne pynkuuii. YucjieHHOe HHTETPUPOBaHUeE.
4 | UrepaninoOHHBIC METO/IbI BAPUAIIMOHHOTO THIIA.
MeTto 1 MUHUMAJIBHBIX HEBSI30K M CKOPEUILIETO 1 syuenue BOTPOCOB
cnycka. [lonsitue o MeToae conpsiKeHHbIX CONEPKAHHS TEMBI
IPainCHTOB. OCHOBHAS 2. IIpopaboTka KOHCIIEKTa JICKITHIA,
. nmureparypa: 1-2 y4eOHUKOB, y‘IC6HI:Ii( MOCOOHIA, 1a6opaTOPHbI
peyToibHbIE UTEPALIMOHHBIE METOBI. MeToa 8 TlonoHHTe b HAS y4eOHO-METOINIECKON e PABOTLL
l"aycca-3eiinens; HeOOXOIUMBINA U JOCTATOYHBIN iTenaTypa: 1-2 JTUTEPaTypHI, BKJIIOYas p
IIpHU3HAK CXOAUMOCTH; JOCTATOYHLIE IIPU3HAKHU patypa. MH()OPMAIIMOHHBIE
CXOIMMOCTH. MeTo nmociienoBaTenbHON 00pa3soBaTelbHbIC PeCypPChI
penakcanuu (SOR); noctatouyHbie yCIOBUS
CXOJUMOCTH.
5 |Meroa nocneaoBaTeNbHBIX MPUOTHKEHUI
(IpOCTHIX UTEpanuil) peneHus: HeIUHEHHBIX
ypaBHeHUH. [TpuHIMI CkaThIX oTOOpaxeHuil. O
KaueCTBE UTEPALUi U CKOPOCTH CXOAUMOCTH
(otieHkmn). MeTo mPOCThIX UTEPAITUN JTst 1. Nzyuenue BOIIPOCOB
HEJIMHEHHBIX CHCTEM alNre0pandeckux u COICPKAHMS TEMBI
TPAHCIEHIEHTHBIX YPaBHEHHH (CIIEICTBHSA U3 OcHoBHast 2. TIpopaboTka KOHCIIEKTa JIeKIHH,
o011ero cimyyas); reoMeTpudeckas autepatypa: 1-2 YCOHHKOB, yqe6HI’I§ nocoowu, 1ab0paToOpHBI
WHTEPIPETAIs METO/1a TPOCTON UTEpAIUH IS JlonmonmHuTeHHAS igigg;?;;onmecmn BTROUas € paboThI
Cilyyasi OIHOTO CKaJISIPHOTO ypaBHeHUs. MeTton autepatypa: 1-2 urbopMAIH (’)HHHe

B3STHS B BWIKY (METOJ MOJIOBUHHOTO JIEJICHHUS).
Meton Herorona n Hetorona-Kanroposuua
pEIIEHNS HEMMHEWHBIX ONEPaTOPHBIX
YPaBHEHHUHU.

Meron HproTOHA IPUMEHUTENIBHO K

o0pa3oBaTeIbHBIE PECYPCHI
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HEJIMHEHHBIM CUCTEMaM alre0panvdeckux u
TPAHCLICH/ICHTHBIX YPABHEHUI; T€OMETPHYECKAs
MHTEPIIpETALMS METO/1a Ha CITydail OJTHOTO
CKaJISIPHOTO ypaBHeHUs. Merox xopz,
KOMOWHHUPOBAHHBII METOJ], METOJ] CEKYIIIHX.

Bcero yacos:

36

36

36
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PeliTHHT — IIAH AMCHUIIINHLI

YrcaeHHBIE METOIBI

[Tpunoxenne Ne 2

(nassanue oucyunaunel co2nacHo pabouemy yueoHoMy nIaHy)

HaIpaBJICHUE/CIICITUATBHOCTD

09.03.03 IpuknanHas naHdopMaTUKA

Kypc 4 ,cemectp [
Buasl yueOHOM aesiTeabHocTH | bamn 3a Yucno bannel
CTYI€HTOB KOHKPETHOE 3aJlaHui 3a MunuManbeHblii | MakcuMalbHBIN
3a71aHue ceMecTp
Moayas 1. UncjieHHBIe MeTO/bI PeIIeHHs 32124 JUHEIHOMH anredphl. 0 35
Penrenne cucreM HeJTHHEIHBIX YPABHEHHI.
Texkyuiuii KOHTPOJIb 0 30
1. KOHTpOJIb BBIMOJHEHUSI U TIPOBEPKA 10 3 0 30
OTYETHOCTH T10 JJAOOPATOPHBIM
paboram
Py0e:kHBIH KOHTPOJIb 0 5
1. IInceMeHHBIE 3a0aHUs 5 1 0 5
Mopayas 2. [Ipubianxenue ¢pynkuuii. YucieHHoOe HHTETPUPOBAaHMe. 0 35
Tekyuiuii KOHTPOJIb 0 20
1. KOHTpOIIb BBINIOJIHEHHUS M TPOBEPKA 10 2 0 20
OTYETHOCTH M0 JIJA0OPATOPHBIM paboTam
Py0exHblii KOHTPOJIb 0 15
1. I[InceMeHHBIE 3a0aHUs 5 3 0 15
IMoompuTenbHbie 0ANIBI
1. IlyOmukarmst ctatei | | 0 | 10
IMocemaeMocTh (02/51bI BBIYUTAIOTCS U3 0011€ll CyMMBbI HAOpPaHHBIX 0aJ1JI0B)
1. TlocelmreHue JIEKIUOHHBIX 3aHATHH 0 —6
2. TlocemeHne IpakTHIECKUX 0 -10
(ceMHHApCKHX, Ta0OPATOPHBIX 3aHIATHI)
HTOroBblii KOHTPOJIb
DK3aMeH 0 30
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