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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 10  or« 8 » 5 2018 r

JIMCT COI'JTACOBAHUA
PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noaroToBku (crenuanbHocTH) 27.03.03 CucteMHbIi aHaIU3 W ympasieHue, yreepxkaennoro 11.03.2015
roga, paccMoTpeHa M ofoOpeHa Ha 3acemanuu kadenpsl KCYIT «  » 20 ropa,
poTOKOJ Ne

PazpaboTunku:
accucteHT kad. KCYII M. U. Koueprun
noueHt kad. KCYII T. B. 'anmxa

3aBenyroumii odecneunBaronien kag.
KCVII 10. A. lllypeirun

Pabouas nporpamma IMCHUIUIMHBI COTJIacoBaHa ¢ (DakyJIbTETOM M BBINTyCKarowei kadeapoii:

Hexan ®BC JI. A. Kosnosa
3aBeyrOnIMi BeIMTycKaromen kad.

KCVII 10. A. Ulypeirun
OKCIEPTHI:

[Tpodeccop kadenps

KOMIIBIOTEPHBIX CHCTEM B
yIpaBJICHUHU U TPOCKTUPOBAHUHT
(KCVYII) B. M. 3103bK0B

JlouieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U
npoektupoBanuu (KCVII) B. I1. Koyouuckwmit
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
N3yuenne M OCBOGHHME CTYACHTAMH METOJOB BBIUHMCIUTEILHOM MATEMAaTHKW JJIS PEIICHHS
MPUKJIATHBIX 33]1a4;
MOJTYYCHUE HABBIKOB MIPUMEHEHHUS YUCIICHHBIX METOJIOB IS pacuéTa MaTeMaTHYECKUX MOJICIICH;
(dbopMUpOBaHKE IPEIICTABICHUS O POJIA BEIYUCIUTEIFHOW MaTeMaTHKH B COBPEMEHHBIX HayKaXx.

1.2. 3apauyu AMCHUILIMHBI

— OcBoeHue pelIeHus MPaKTUYECKUX 3aj1ay ¢ Ucroiab3oBanuem JBM;

— OCBOGHHE METOJIOB BBIYMCIUTEIHHOM MAaTEMaTHUKH ISl pEHIeHUs 3a7ad anipoKCUMAaIlUu,
YHCIIEHHOTO MHTETPUPOBAHUS, PEIICHUS CHCTEM yPaBHEHUH, ONTUMHU3AIUU (PYHKIIHIA,

—  (opMupoBaHue yMEHHI aHAJIN3a TOTPEITHOCTEH BEJIMYNH;

— (opmMupoBanue  HaBHIKOB  BBIOOpa  3(G(EKTUBHOrO  YHCICHHBIE  MeToja IS
pEIICHUATIPAKTUYECKHX 33]1a4;

— (GOpMHPOBAaHHE HABBIKOB TIOCTPOCHHUS AQJIFOPUTMOB YHCICHHBIX METOJOB M METOJIOB
MaTEeMaTUKHU Ha S3bIKE MPOTPAMMUPOBAHUS JJIsl PEILICHUS MMPUKIIAIHBIX 3a/1a4;

—  H3y4YCHHUE POJIM BHIYMCIMTEIILHON MaTEeMaTUKH B PA3BUTHH COBPEMEHHBIX HAYK.

2. MecTo aucuunianHbl B cTpykrype OIIOII
Juctuummna «BeraucnurtensHas matematuka» (b1.5.23) otHocuTces k 610Ky 1 (6a30Bast 4acTh).
[IpenmecTByromMMHY  TUCHMIIMHAMH, (OPMHUPYIOLIMMHM  HayallbHble 3HAHUS, SBISIFOTCA:
Marematuka, [Takers! npuknanaeix nporpamm MathCad, [Taketsr mpukiiagabix mporpamMm MathLab.
[TocnenyomumMy  TUCHMITIMHAMHU ~ SBJSIIOTCA:  TeOpeTHYecKUe OCHOBBI DIIEKTPOTEXHUKU U
ANEKTPOHUKA, Teoprs aBTOMaTUUECKOI0 yIIpaBieHUsl, Teopusi U TEXHOJIOTUSI IPOrPaMMUPOBAHUS.

3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHS JUCHUIIIMHBI

[Ipouecc u3yueHus: AMCUUILIMHBI HAIIpaBlieH Ha (GOpPMHUPOBAHHUE CIEAYIOUIUX KOMITETEHITHI:

— OIIK-1 TOTOBHOCTBIO MPUMEHSTH METOJbI MATEMATHUKH, (QU3UKH, XUMHH, CHCTEMHOTO
aHallM3a, TEOPUH YIPABICHUS, TEOPUU 3HAHWM, TEOPHUH U TEXHOJOTUHU IMPOTPAMMHUPOBAHUS, a TaKXKe
METO/IOB T'YMaHUTAPHBIX, IKOHOMHUYECKUX U COIMATBHBIX HAYK;

— OIIK-3 crnocoOHOCTBIO MPEACTaBIATh COBPEMEHHYIO HAy4YHYIO KapTHHY MHpa Ha OCHOBE
3HAHUU OCHOBHBIX MOJIOKEHUH, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEeMAaTHUKH;

B pesynbrare nuzydeHus: JUCHUIIIUHBI 00YUYaIOIIUNACS TOJDKEH:

— 3HATh TEPMUHOJIOTHIO, OCHOBHbBIEC TOHSTHS M ONpPEAENICHUS BBIYMCIUTEIbHON MaTEMaTUKH;
O0COOCHHOCTH MaTeMaTHUeCKUX BBIYHCIEHUH, peanu3zyemMblx Ha DBM; MeToabl OIEHKH MOTPEeUTHOCTH
BBIYUCIIUTEIBHBIX METOJIOB U aJITOPUTMOB; METO/IbI AMMPOKCUMAIIMN U UHTEPIIOJAINHA (PYHKITUN; METOIBI
pElIeHUs CUCTEM JIMHEHHBIX anreOpanyecKux YpaBHEHMIA; METO/IbI PEIICHUs HEIMHEWHBIX ypaBHEHUN U
CHUCTEM HEJMHEWHBIX yYpaBHEHHI; MeTOAbl TU(PEPEHIIMPOBAHNS U UHTETPUPOBAHUS (YHKIIMMA; METOJIbI
ocytiecTBiIeHus npeodpazoBanusi Oypbe; METOABI YCIOBHON M 0€3YCIIOBHOM ONTUMU3AIINY.

— yMeThb TIpaBUJIBLHO BBIOMpATh YHCICHHBIH METOJ JUIsl pelIeHUsT KOHKPETHOW 3ajaui;
WCIIOJIh30BaTh MATEMAaTHUYECKUE METOJMBI IS PelIeHUs 3a7ad YIpPaBJICHUS W aBTOMATH3aIlMH; CTPOUTH
QITOPUTMBI PEATU3ALMKN YUCICHHBIX METOJOB PEIICHUs] NMPUKIAAHBIX 3a/1ay; OCYIIECTBISTh pacyeT U
aHAIM3 TIOTPEUIHOCTEH YMCIEHHOTO METOJQ; pellaTh 3a/Jaud BBIYUCIUTEIBHOW MAaTeMAaTHKH C
MIPUMEHEHHUEM TMAKETOB JJIs1 HAYYHBIX U MH)XEHEPHBIX pacyETOB.

—  BJIAJeTh HaBBIKAMHU Pa3pabOTKU AJITOPUTMOB ISl pealn3allMi METOJOB BBIYHCIUTEIbHON
MaTeMaTUKH; HaBbIKAMU UCIOJIb30BAHUS WHCTPYMEHTAIBHBIX CPEJACTB CHUCTEM KOMITBIOTEPHOU
MaTE€MaTUKHU; HaBbIKAMU PEIICHMs MPAKTHUYECKUX 3a/1a4 C UCIOJIb30BAHMEM METOJOB BBIYUCIUTEIbHOU
MaTeMaTUKH; METOJAMKON TIOCTPOSHHUS, aHalW3a W TNPUMEHEHUs YHUCJICHHBIX MOJeNed B
npodeccCHOHANBEHOM e TENbHOCTH.

4. O0beM AUCHMILVIMHBI U BUJbI y4eOHOH padoThl
OOmast TpyIOEMKOCTh IUCHUIUIMHBI cocTaBiseT 5.0 3a4eTHBIX €AMHUIBI U TpE/ACTaBlIeHA B
Tabimue 4.1.
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Tabmuma 4.1 — Tpy10eMKOCTh TUCIUTLIAHBI

Bunb! yueOHOM nesTeNbHOCTH Bcero uacos CemecTtpbl
2 cemecTp
AynuropHble 3aHATHS (BCErO) 72 72
Jlexuuu 36 36
JlaboparopHbie pabOTHI 36 36
CamocrositenbHas paboTa (Bcero) 72 72
[TonroroBka K KOHTPOJIBHBIM paboTam 8 8
Odopmienue oTyeToB 1O JaOOpaTOPHBIM paboTaM 40 40
[IpopaboTka JEKIIMOHHOTO MaTepuasa 24 24
Bcero (6e3 ax3amena) 144 144
IToxroroBka u caya 3K3aMeHa 36 36
OO01mast TpyA0eMKOCTb, 4 180 180
3auerHble EnUHUIEL 5.0 5.0

5. Conep:xkanue QU CHUTITHHBI

5.1. Pa3nennl AMCHHUILIMHBI M BUABI 3aHATHHA
Pazensr qTUCHMIUTMHEI ¥ BUBI 3aHATUN TPUBEICHBI B TadmuIe 5. 1.
Tabmuua 5.1 — Pa3aensl AUCHUIUINEEBL U BUIBI 3aHITUHA

o = 2 B Z &
R o S O = =
B S © s = 0 =
o < < T ]
Ha3zBanus pa3nenoB TUCIHUILTHHBI i o, e o &5
= te) b g0 = E
: 5 iz Ef
Re & =
2 cemecTp
1 BeeneHue B BBIYUCIUTENBHYIO MaTEMATHKY. 4 4 10 18 |OIIK-3
CucTteMbl KOMIIBIOTEPHOW MaTeMaTHKH.
2 Beruncnenue morpenrHoCcTen. 4 2 8 OIIK-1, OIIK-3
3 YncneHHoe peleHne HeTMHENHbBIX 4 6 18 |OIIK-1
YpaBHEHUH C OAHON IEPEMEHHOM.
4 PemieHue cucTeM JTMHEUHBIX 4 4 10 18 OIlK-1
anredpanvyeckux ypaBHEHUH.
5 Pemenue cucteM HETMHENHBIX YPaBHEHUM. 6 14 |OIIK-1
6 AnmpoKcuManys U UHTEPIOJIALNS 16 30 |OIIK-1
GyHKLIUH.
7 Yucnennoe nuddepeHupoBanme u 4 4 10 18 OIIK-1
UHTETPUPOBAHHE.
8 UucieHHBIe METOIBI OIITUMHU3AIINN. 10 OIIK-1
9 IIpeoOpazoBanne Dypre. 10 OIlK-1
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144
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5.2. Conep:xanue pa3iesioB JUCUMIIMHBI (M0 JEKIMAM)
Coneprkanue pa3IesioB JUCITUIUIHH (I10 JICKITUSAM ) IPUBEICHO B Tabuiie 5.2.
Tabmuma 5.2 — Conepsxkanue pa3ie’aoB TUCITUILINH (10 JICKITHSIM)

HasBanus pasznenos Coneprkanue pa3iesioB AUCIUIUIHHBI M0 JICKIUSAM

TpynoeMKoCTb,
q
dopmupyemble
KOMIETCHIIMU

2 cemecTp

SN

1 Beeneunue B [IpenMer BBIUMCIMTENBHOM MAaTeMaTUKH, €€ pojb B OIIK-3
BBIYUCIIUTEIIbHYIO HCCIIEIOBAHNM CJIOKHBIX MaTeMaTUUEeCKUX MOJCICH.
MaTreMaTuky. CUCTeMbI [IpumMepsl peanbHBIX MPOILIECCOB, MAaTEMAaTHUYECKOE
KOMIBIOTEPHOM OMHMCaHUE KOTOPHIX NPHBOAUT K HEOOXOAMMOCTH
MaTCMAaTHKH. MIPUMEHEHHUSI BBIYUCIUTEIbHOU MaTeMaTuku. Cucrema
komnbroTepHor  matematnkn MATLAB:  s3bIK,

0COOEHHOCTH, BO3MOKHOCTH.

Hroro 4

2 Boluncnenue [IpoGnema  morpemHocTel B BBIYUCIUTEIBHOU 2 OIIK-3
HOIPEIIHOCTEH. Matematuke. [lorpemHocTs MOAENIH, AJITOPUTMA,
BXOJIHBIX JaHHBIX, BBIYUCIUTEIBHOIO MpoIiecca.
Hctounukn u©  KkiaccuuKkanus — IHOrPEIIHOCTEH.
OtHocuTenbHass W aOCONIIOTHAs — MOTPELIHOCTH.
Bepuble 1udpsr umcna. CBA3b  OTHOCHTENIBHOM
MOTPEIIHOCTH C KOJIMYECTBOM BEPHBIX 3HAKOB UYHUCIIA.
[lorpemHOCTb CyMMBI, Ppa3HOCTH, IPOM3BEACHUS,
YaCTHOTI'O, CTEIIEHHU.

Hroro

3 YucneHHoe pernieHue [ToctaHoBKa 3amaun  TPUOJMIKEHHOTO  PEIICHUS 4 OIIK-1
HEJIMHENHBIX YPABHEHUN |HEIMHEHMHOrO ypaBHEeHMs. Jlokanmusanus KOpPHEH.
C OJIHOM NIEPEMEHHOM. MeTo bl Hax0XKAEHUS KOPHEN: ITIOJIOBUHHOIO JEIEHUS
(nuxoromuu), HproToHa  (KacaTenabHBIX), XOp/,
IPOCTOM HWTEpaluu. ['eoMeTpUUecKre HILTIOCTPaLUU
METOJIOB. YCIIOBHUSI CXOJMMOCTH HMTEPAIMOHHBIX
MIPOLEYP.- [IpuBenenue YpaBHEHUS K
UTEPALIMOHHOMY BULY.

Hroro

4 PemieHue cucreM OOycnOBIEHHOCT U YCTOMYHMBOCTH  CHCTEM. 4 OIlK-1
JUHENHBIX Knaccupukanuss ~ METOJOB  pEIIEHUs  CUCTEM
anreOpanvecKux TUHEWHBIX anrebdpanueckux ypaBHeHuit (CJIAY).
YpaBHEHUM. IIpsamble merons! pemenus CJIAY: meron Iaycca,
metonr Kpamepa. WtepannoHHblEe METOMABI pELIEHUs
CJIAY: meTon mporoHKH, METOJ MPOCTON UTEpaLuy,
meron  3edgens. CXOOUMOCTh  HUTEPALMOHHBIX
IIPOLIECCOB. [Torpemnoctu UTEPALMOHHBIX
IIPOLIECCOB. Beruncnenue OIpEIETUTENEH,
BBbIUUCIIEHHE 00pPaTHOM MaTPUIBL.

Hroro

5 Pewenue cucrem UucrnenHsle METOABI PEIICHUS CUCTEM HEJIMHEUHBIX 4 OIIK-1
HEJIMHENHBIX YPABHEHUH. |yPAaBHEHUU: METOJ IPOCTOW UTEpalH, METOJ]
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3emaens, meTron  HproToHa. I'eomeTpuueckue
I/IHJIIOCTpaLII/II/I MCTOHIOB. YCHOBI/ISI CXOOANUMOCTHU
WTEPAIMOHHBIX TTPOLIETYP.

Hroro

6 Anmnpokcumanus 1

UHTEPIIONSINS QYHKITUH.

[TocTanoBka 3a/1a4ul. [TonnHoMuHanbHAsS
HHTEPHOJIALMA, MHOrowieH Jlarpanxka. [lorpemHocts
WHTEPIOJISILIIY. MuHuMu3anus MOTPEUTHOCTH.
WNurepnonsimuonnass  gopmyna  Heiorona — mns
paBHOMepHOM ceTku. Dopmyna HerooTona s
HEpaBHOMEpHOH ceTku. MHTeprnonupoBanue GpyHKINHI
crialiHamMu. PerpeccHOHHbBIM aHanu3 JaHHbIX. MeToj
HaWMEHBIIINX KBaJAPATOB.

Htoro

OIIK-1

7 HucnenHoe
nuddepeHIpoBaHne 1
WHTETPUPOBAHUE.

[TocranoBka 3a/1a4u YHUCJIEHHOTO
muddepeHpoBaHus. [Ipocreitmme bopMyIBI
YUCICHHOTO  Au(QepeHnnpoBaHUs:  BBIUUCICHUE
MEepBOM  MPOU3BOIHOM, BBIYMCJICHUE  BTOpPOH
npousBojHOW. [lorpemHocTn auddepeHmpoBanus.
[TocraHoBKa 3aJaudl YHCIEHHOTO WHTEIPUPOBAHUA.
[lonsitue o xBagparypHbiX Gopmynax. Dopmyiibl
MPSIMOYTOJIBHUKOB, Tpaneuui, Cumrncona (mapabon),
Momnte-Kapuo. [TorpemHnocTs KBaJpaTypHBIX

bopmy.

Hroro

OIIK-1

8 YucieHHbIE METOBI
ONITUMM3ALINH.

IlocraHoBKa 3amauum  OJHOMEPHOM ONTHMU3ALHUU.
ITonck MHUHUMYMa MCTOAOM ITOJIOBHUHHOTO ACJICHUA,
METOJIOM  30JIOTOTO  CEYEHHUs, METOIOM  4YHUCEl
®ubonayuu. [locraHoBKa 3aJaud  MHOI'OMEpPHOM
ontummzanmu. [lorck MUHMMyMa (YHKIHHA MHOTHX
IIEPEMEHHBIX METOJOM IIOKOOPAMHATHOIO CIIyCKa,
T'paJuCHTHBIM METOOOM. OntumMus alys C
orpanuyeHusAMHU. lIpsmple MeTOABI ONTUMHU3ALMM.
HOHyCTI/IMI)Ie HaIrpaBJICHUA n BBIICJIICHHUEC
OTpaHUYCHUM. Heob6xonumsie yCIIOBHS
ONTUMAIBHOCTH. ['eomeTprueckass HMHTEpIpETalns
YCIIOBHIA.

Hroro

OIIK-1

9 IIpeoOpazoBanue
Dypse.

Paznoxenue nepuoauueckux GyHKuui B psag dypoe.
[IpeoGpa3zoBanue ®Dypse, JUCKPETHOE
npeoOpa3oBaHue dypse. Dddext I'uG6ca.
CrekTpanbHbI  aHaNU3  AMCKPETHBIX  (YHKIUI
KOHEUHOW JUIMTeNbHOCTU. bbeicTpoe mpeoOpa3oBaHue
dypee.

Hroro

4

OIIK-1

Hroro 3a cemectp

36

5.3. Pa3aesbl AMCUMINIMHBI M MEKIMCUMILIMHAPHBIE CBA3H ¢ 00eceYBaOIMMU (MPeabIAyMMH)
U o0ecneynBaeMbIMHU (MOCIEAYHOIMMHU) AUCUUIIIMHAMMA
Paziensl MUCHUTUIMHBI U MEXIUCIUTUIMHAPHBIC CBSI3U C 00€CTICUMBAIONIUMHE (TIPEABIIYIITIME) H
o0ecreunBaeMbIMHU (ITOCIETYIOMMMHA ) JUCITUTIIIMHAMY TIPEICTaBIICHBI B Ta0ymIe 5.3.
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Tabnuua 5.3 — Pa3nenbl [UCHMIUIMHEBI 1 MEKIUCUUIUIMHAPHBIC CBSI3U

Ne pa3znenoB gaHHOM JUCHUIUIMHBEL, A1 KOTOPBIX HEOOXOMMO
HauMeHOBaHME TUCIUILIHH u3ydeHne 00ecreunBaroIIuX U 00eCIeYMBAEMBbIX IUCIUIIINH

1 2 3 4 5 6 7 8 9

[IpenmecTByOMME TUCITUTITAHBI

1 Maremaruka + + + + + +
2 [TakeTbl NpUKIIAIHBIX + + + +
nporpamm MathCad

3 IlakeTbl NpUKIIAAHBIX + + + +

nporpamm MathLab

[Tocnenyromye TUCITUTITMHBI

1 TeopeTnueckue OCHOBBI

3JIEKTPOTEXHUKHU U + + +
ANEKTPOHUKA
2 Teopusi aBTOMaTUYECKOTO + + +
YIPABJICHUS
Teopus u TEXHOJIOTHUSA
3 Teop CXHOIO + + + + + + + + +

POrPaMMHUPOBAHUS

5.4. CooTBeTcTBHE KOMIIETEHINH, GOPMHUPYEMBIX IIPH M3Yy4YeHHUH TUCHUIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIIETEHIUH, (POPMUPYEMBIX NPU HU3YYCHUH AUCUUIUIMHBI, U BHUJOB 3aHITHIA
IpesicTaBjiIeHo B Tabauue 5.4.
Tabnuna 5.4 — CooTBeTCTBHE KOMIIETEHIMH, (POpMHUpPYEMbIX MPU U3YYEHUH TUCHUILUIMHBI, U BUJOB

3aHSITUH
= Bu bl 3aHsTHI
=
) O Q
q;, < 8 8, DopMBbI KOHTPOJISI
= = © =
o < <
= = O
OIIK-1 + + + KonTtponbHas pabota, Dx3ameH,
3amura otdyera, OTYET 110
nabopatopHoii padote, Onpoc Ha
3aHATHAX, TecT
OIIK-3 + + + Oxk3ameH, 3amuTa otyera, OTYeT
1o JytaboparopHoit padote, Orpoc
Ha 3aHATUAX, TecT
6. NuTepakTHUBHBIE MeTOBI U (POPMBI OPraHu3al UK 00yUeHUs!
He mpenycmorpeno PYIL

7. JlabopaTopHbie padoThl
HaumenoBanue nabopaTopHbIX paboT npuBeAeHo B Tadnuie 7.1.
Tabnuua 7.1 — HaumeHnoBanue 1a00paTopHBIX paboT

Hazpanwus paznenos HaumenoBanne nabopatopHbIX padboT

TpynoeMKocCTs,
q
dopmupyemble
KOMITETCHITH

2 cemecTp
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1 Beenenue B Maremarnueckas cucrema Matlab OIIK-3
BBIYHUCIIUTEIIbH
CIUTCILHYIO Hroro
MaremaTuky. CucTemsl
KOMITBIOTEPHOU
MaTEMaTUKH.
2 Boluncnenue [MorpemHocTh PyHKINH 4 OIIK-1,
MOTPEIIHOCTEH. OIIK-3
P Uroro 4
3 YucrieHHOE pelieHne Otnenennie KOpHEW ypaBHEHUHN ¢ OJTHON IEPEMEHHOM. 4 OIIK-1
HEJIMHENHBIX YPaBHEHUI o N o
. YpaBHel OrnpeneneHne KOpHEN ypaBHEHUH C OJTHON 4
C OJJTHOM MEpEMEHHOM. .
IIEpEMEHHON
Hroro
4 PeuieHue cucrem Pemenue cucrem JTHMHEHHBIX anreOpandecKux OIIK-1
JIMHEUHBIX ypaBHEHUH
r MYECKHUX
anre6pa lec Hroro 4
YpaBHEHUH.
5 Pewenue cucrem Pemenne HeMMHENHBIX YPABHEHUN U CUCTEM OIIK-1
HEIMHEHHBIX YPaBHEHUM. | pr -
6 Anmnpokcumanus u NuTtepnonupoBanue pyHKIMIA U CIUIalH- OIIK-1
WHTEPHOJIALNS PYHKIIUN. | allPOKCUMAIIUS.
MeTtop1 06pabOTKH SKCIIEPUMEHTATBHBIX TaHHBIX
Hroro
7 Uucnennoe [TpubnuxeHHoe BBIYUCIICHUE ONIPEICTICHHBIX OIIK-1
mudQepeHIMpOBaHNEe U | HHTETPAJIOB
WHTErPUPOBAHUE.
pup Htoro 4
Hroro 3a cemectp 36

8. IIpakTHyeckue 3aHATHUSA (CEMUHAPHI)
He npenycmorpeno PYIL

9. CamocrosiTeqibHAs padoTa
Bunasr camocTosTenbHON paboThl, TPYAOEMKOCTh U (hOpMUPYEMbIe KOMIIETEHIIUN MTPEICTABICHBI B

Tabune 9.1.
Tabnuua 9.1 — Busiel caMoCTOATENBbHOM padoThl, TPYI0EMKOCTh U (hOPMUPYEMbIE KOMIETEHLIUU
3 o]
= z £
3 S 5
. S O I
Buaer camocTosATeIsHOM S . = 0O
HasBanns pasznenos 5] &5 DOopMBI KOHTPOJIA
paboThl o S E
53 8z
e S g
= S
2 cemecTp
1 Beeznenue B IIpopaboTKa JIEKIIHOHHOTO 4 |OIIK-3 3amuTa otyera, Onpoc Ha
BBIYUCITUTEIEHYIO MaTepuaa 3aHATHX, TecT
mMareMaTHKy. CUCTEeMBI
© Y CU cre [TpopaboTka JEKIIMOHHOTO 2
KOMITbIOTEPHOM
OMITBIOTEPHO MaTepuana
MaTEeMaTHKH.
Odopmienune oT4eToB O 4
nabopaToOpHBIM paboTam
HUroro 10
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2 Beruucnenue [TpopaboTka JEKIIMOHHOTO 2 |OIIK-3 Ornpoc Ha 3aHATHIX
IIOTPELIHOCTEM. Marepuaia
Hroro
3 YucneHHoe peuieHue [IpopaboTka JIEKIIMOHHOTO OIlK-1 3amuTa otyera, Onpoc Ha
HEJIMHEWHBIX ypaBHEHUH C | MaTepuaia 3aHATUAX
HOW IIepEeMEHHOM.
OXHOH HEPEMEHHO OdopmieHre 0TIETOB 10 4
nabopaToOpHBIM paboTam
Hroro
4 Penrenune cucrem [TpopaboTKa JEKIIMOHHOTO 2 OIIK-1 3amuTa oTYeTa,
JTUHEHHBIX MaTepuaia Konrponbnas pabora,
anredpandyecKkux Omnpoc Ha 3aHATHIX
Paue OdopmieHue oT4eTOB 1O 4 p
yYpaBHEHHH.
nabopaTopHBIM paboTaM
ITonroroBka k 4
KOHTpPOJIbHBIM paboTam
Htoro 10
5 Pemenue cuctem [IpopaboTka JTeKIIMOHHOTO 2 OIIK-1 3amura otyera, Onpoc Ha
HEJIMHEMHBIX YPaBHCHUHU. |MaTepuasa 3aHITUIX
OdopmneHne 0T4E€TOB MO 4
nabopaTopHBIM paboTaM
Hroro
6 Anmpokcumanus u [IpopaboTka JIEKINOHHOTO 4 |OIIK-1 3amuTa otyera, Onpoc Ha
uHTEepnosuus GyHKUUNA. | MaTepuana 3aHATUAX
OdopmieHre OTIETOB TIO 12
nabopaTOpHBIM paboTam
Hroro 16
7 HucneHHoe [IpopaboTka JTeKITMOHHOTO 2 OIIK-1 3ammura oT4era,
muddepeHIMpoBaHle U | MaTepuana KonTponbHas pabora,
UHTETPUPOBAHUE. MPOC Ha 3aHATHUSIX
crpHpo © OdopmneHne 0T4€TOB MO 4 8 poc Ha 3 5 C
TYET 110 JTA0OPATOPHOM
nabopaTopHBIM paboTam paTop
pabote
IToaroroska k 4
KOHTPOJIbHBIM paboTam
Hroro 10
8 UncneHHble METOABI IIpopaboTka JIEKIIHOHHOTO 2 | OIIK-1 3ammuTa otyera, Onpoc Ha
OTITUMH3AIIHH. MaTepuaia 3aHATHAX, OTYeT 1o
11a00paTOpHOU padoT
OdopmneHne 0T4EeTOB MO 4 GoparopHoti pabore
nabopaTopHBIM paboTam
Hroro
9 TlpeoOpazoBanue [TpopaboTka JEKIIMOHHOTO 2 | OIIK-1 3ammra otdera, Onpoc Ha
dypne. Martepuana 3aHATUAX, OTUET 1Mo
TOPHOM T
OdopmieHune oT4eTOB 1O 4 nabopatopHOH pabote
nabopaTopHBIM paboTam
Hroro 6
Hroro 3a cemectp 72
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ITonroroska u cmaya 36 DK3aMeH
JK3aMeHa
Utoro 108
10. KypcoBasi paGora (nmpoeKr)
He npexgycmorpeno PYIL

11. PeliTuHrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4ar0IIMXCS

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJISI
Ta6mmma 11.1 — bayuibHBIC OIICHKH JIJIS1 2JIEMEHTOB KOHTPOJIS

N N MakcumanbHblIi
. MakcumanbHbIi MakcumanbHbIi
DneMeHTHl y4eOHOI 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yro KT ¢ | Gamn 3a nmepuon
NEeATEIbHOCTHU Mexny 2KT u Ha ceMecTp
Hauyana cemectpa | Mexay 1KT u 2KT
KOHeIl ceMecTpa
2 cemecTp
3ammra ot4yera 10 10 10 30
KoHTtposbHas pabota 10 10 20
Ornpoc Ha 3aHATUAX 9
Otuer o nabopatopHoit 11
pabore
Hroro makcumym 3a 27 27 16 70
epuos
DK3aMeH 30
Hapacraromum urorom 27 54 70 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OLIEHKH 32 KOHTPOJIbHBIC TOYKHU MIPEICTaBICH B Tabimie 11.2.
Tabnuna 11.2 — [lepecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
bannel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% oT MakcuManbHOM cyMMbl 6aytoB Ha gaty KT 5
Ot 70% no 89% ot MakcumanbHOM cymMmbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUManbHOM cyMMbl 6ayioB Ha naty KT 3
< 60% oT MakcuMalibHOI cyMMBbl 6aisioB Ha gaty KT 2

11.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOJAHYIO OLIEHKY
[Tepecuer cymmbl OaIOB B TPaJAULMOHHYIO U MEXKAYHAPOJHYIO OLIEHKY IIPEJCTABICH B TalOHIe

11.3.

Tabauna 11.3 — [lepecuer cyMMbl 0aiyioB B TPAAUIIMOHHYIO U MEXAYHAPOIHYIO OIIEHKY

Urorosast cymma 6asmios,
Onenka (I'OC) YUHTBIBAET YCHEIIHO CAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTnU4HO) (3aYTEHO) 90 - 100 A (0TIMYHO)
85-89 B (ouens xopormio)
4 (xopori10) (3a4TeHO) 75-84 C (xoporio)
70-74
D (ynoBnerBopuTeabHO)
3 (YAOBIETBOPUTEIBHO) 65 - 69
(3auTeHO) 60 - 64 E (mocpencTBenHo)
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2 (HEeyIOBJIETBOPUTEIILHO) (HE

Hwxe 60 6amno F (HeynoBneTBOpUTENHEHO
3auTeHO) K 0B (HEyOBJIETBOPUTEIIBHO)

12. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE o0ecTeyeHne JUCIUNINHBI

12.1. OcHoBHas JuTEpaTypa

1. bapannuk B.I'., UctureueBa E.B. Brruucnurenbnas marematuka / YdyeOHOe mocobue —
Tomck: ToMCKu#i TOCYIapCTBEHHBIH YHHUBEPCUTET CHUCTEM YIPaBJICHUS U paauodiekTpoHuku. Kadenpa
MOJICTTUPOBAaHMUS W CHCTEMHOro ananuza, 2014. — 83 c. [DnekTpoHHbIi pecypc] - Pexum pocrymna:
https://edu.tusur.ru/training/publications/5592, nara o6pamenus: 07.05.2018.

2. 3apuxosckas H.B. [Ipuknagnas napopmaruka. Yduebnoe nocodue. - Tomck: TYCVYP, 2012. -
93 c. [DnektpoHHbIl pecypc| - Pexum moctyma: https://edu.tusur.ru/training/publications/4641, nara
obpamenus: 07.05.2018.

12.2. lonosiHuTEIBHAS TUTEPATYPA
1. Hemunosuu b.I1., Mapon U.A. OcHOBBI BEIYUCIUTENFHON MaTeMaTHKU: Y4eOHOE ocodue. —
CII6.: U3parensctBo "Jlanp", 2011. — 672 c. [Dnekrponnsiii pecypc]. - https://e.lanbook.com/book/2025

12.3. YueOHO-MeTOAMYECKHE MOCOOH

12.3.1. Obs13aTe/ibHBbIE Y4eOHO-MeTOAUYECKHE MOCOOUS

1. bapannuk B.I'., UctureuyeBa E.B. BeruncnurenbHas maremaTnka / MeTOIMUECKUE YKa3aHUS
o camoctosTenbHoi padote — Tomck: Tomckuii rocyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIPABICHUS U
panuosnexkrponuku. Kadenpa moaenupoBanus u cucteMHOro ananuza, 2014. — 11 c¢. [DnekTpoHHBII
pecypc] - Pexxum nocryna: https://edu.tusur.ru/training/publications/5369, nata obpamenus: 07.05.2018.

2. bapamnuk B.I'., Hcrureuea E.B. Brrumciaurensnas wmarematuka / Meronndeckue
pexomeHaanuu K jgaboparopubiM padboram — Tomck: ToMCKHII TOCYyapCTBEHHBIN YHHUBEPCUTET CHUCTEM
ympaBieHusi U panuodnekrponuku. Kadenpa monmenmupoBanus m cucremHoro ananmsa, 2014. — 77 c.
[OnexkTpoHHbIi pecypc] - Pexum gocryma: https://edu.tusur.ru/training/publications/5363, nata
obpamenus: 07.05.2018.

12.3.2. Y4yeOHO-MeTOANYECKHE OCOOMS /IJIsI JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI M
HHBAJIHI0B

Y4eOHO-MeTOINYEeCKHe MaTepHaibl JUIsi CAMOCTOSATEIILHOW M ayIMTOPHON paboThl 00ydaronInxcs
U3 YMCIIA JIML ¢ OFPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsI U MHBAINUJIOB IPEAOCTABIAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHUSAM UX 3/10pOBbsI U BOCIPUATHS HHPOPMAIUH.

Jlst M1 ¢ HAapyIIeHUsIMHU 3PeHust:

- B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HApYIIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH (opme.

JLst M1 ¢ HapyIIeHUsIMU OIIOPHO-ABUIATEJILHOTO annapara:

- B (hopMe INIEKTPOHHOTO JJOKYMEHTA;

- B IIeyaTHOH (Gopme.

12.4. IIpodeccuonabHbIe 0a3bl JaHHBIX H HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

1. Maremarnyeckas 6a3a manaeix zbMATH — zbmath.org

2. American Mathematical Society — www.ams.org

3. HudpopmanmoHHo-aHaTUTHYECKAS cucrema Science Index PUHII —
https://elibrary.ru/defaultx.asp

4. |EEE Xplore — www.ieeexplore.ieee.org

5. SpringerLink — rd.springer.com

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHI0
AUCHUTINHBI
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13.1.1. MaTepuaJibHO-TeXHHMYECKOE H IPOrPaAaMMHOe oOecriedeHue IJIs JJeKIUOHHBIX 3aAHATHI
s mpoBeneHust 3aHATUHN JIGKIMOHHOTO THUIA, TPYNIOBBIX U WHAMBUAYAIbHBIX KOHCYJIbTAIlHi,
TCKYIICTO KOHTPOJIAA U HpOMeHCYTOqHOﬁ aTTeCTallU HUCIIOJIB3YCTCA yqe6Ha51 ayauTopus ¢ KOJIMYCCTBOM
MOCaJI0OYHBIX MECT He MeHee 22-24, obopymoBaHHas TOCKOW M CTaHIAPTHOM y4eOHOW MeOesblo.
Nmerorcss AeMOHCTpallMOHHOE OOOpYIOBaHWUE H  y4eOHO-HATIISATHBICE TOCOOWs, O00eCIeYHBAIOIINE
TEMaTUYECKHE WUTIOCTPAIUU 110 JIEKIIHOHHBIM pa3ziesiaM JUCIUILTUHBL.

13.1.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe odecreyeHue sl JIa00opaTOPHbIX padoT

Jlaboparopus MOETUPOBAHUS U CUCTEMHOTO aHATN3a

yueOHasi ayIuTOpus ISl TPOBEICHHS 3aHATUN JICKIIMOHHOTO THUIIA, y4eOHAs ayauTOpHUs JUIs
MPOBEJCHUS 3aHATHM NPAKTHYECKOro Tuma, YydeOHas ayIOuTOpHs JUis TPOBEACHHS 3aHSITHI
1abopaTOpPHOTO THIIA, TOMEIICHHE /I KypCOBOTO MPOSKTUPOBAHMS (BBIMOJHEHUS KYPCOBBIX padoT),
MOMEIIEHUE JJisi TPOBEJACHHUS TPYIMNOBBIX W HHAWBHUYAIbHBIX KOHCYJbTAIMM, IOMEIIEeHne s
MPOBEACHUS TEKYILEr0 KOHTPOJIA M MPOMEXKYTOUYHOM aTTeCTAllMH, MOMEIICHHUE JUIsi CaMOCTOSITEIIbHOMN
paboThl

634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynuua, a. 74, 317 aya.

Onucanune UMeroIIerocs 000pyI0BaHUs:

- Komnbrorep (10 mrt.);

- KommekT cnenuanuzupoBanHoi yaeOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpammHoe obecrieueHue:

— Mathworks Matlab

13.1.3. MaTepuaibHO-TeXHHYECKOE H POrPpaMMHOe oOecriedeHue sl CAMOCTOSITeIbHOH PadoThl
Jiis caMocToATeNbHONM pabOThl MCIONB3YIOTCS Y4eOHbIE ayTUTOPUHU (KOMIBIOTEPHBIE KJIAcchl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obnacts, . ToMck, Jlennna npocnexkT, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. ToMmck, yin. Kpacnoapmetiickas, 1. 146, 201 ayxn.;
- 634034, Tomckas obnacts, . ToMmck, Bepmmnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepminauna ynuna, 1. 74, 207 ayn.

CocraB 00opy10BaHUS:

- yueOHas meOerb;

- koMnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81'Tw. - 5 mit.;

- KOMIBIOTEpPHl MOJKIIOYEeHbl K ceTd «MHTepHeT» M 00ecnednBaloT AOCTYH B 3JEKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENBHYIO CPEly YHHBEPCHUTETA.

[lepedeHs mporpaMMHOTO OOECTICUCHHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ms Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TEXHHYECKOe o0ecreyeHne M CUMILIUHBI JJIS JIUI ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTAMH 32]0p0Bl)Sl U UHBAJINIA0B

OcBoeHUE TUCUUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMA BO3MOKHOCTSMH 340POBbS U MHBAIHMIAMU
OCYIIIECTBJISIETCS C UCIIOJIB30BAHUEM CPEACTB OOYUICHHS OOIIEro 1 CrenuaaIbHOTO Ha3HAUCHUS.

[Tpu 3aHATHSIX C OOYYAIOMIMMHKCS € HAPYWIEHUSIMU CJIyXa MPEeIyCMOTPEHO HCIOIb30BaHUE
3BYKOyCI/IJII/IBaIOHIeI>'I annapaTprI, My.]'IBTHMG}IPIﬁHBIX Cpe)ICTB 158 glpyrnx TCXHUYCCKHUX Cpe)ICTB
npuema/mepenadn yueOHo uHGOpMaIMu B JAOCTYMHBIX (hOopMax, MOOMIBHON CHCTEMBI MPEIOJIaBaHUS
U1 O0y4aroUMXcsl ¢ MHBAIMIHOCTHIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBbl. YueOHas ayIauTopus, B
KOTOpPOU 3aHMMAIOTCs OOydYaroluecs ¢ HapyIIeHHeM clyxa, 00OpyIOoBaHA KOMITBIOTEPHOW TEXHHKOM,
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ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHOU TOCKOW, MYJIbTUMENUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIONIMMUCS ¢ HAPYLIEHUSIMH 3PEHUSAMHM [IPETYCMOTPEHO HCIOJIb30BAHUE B
JEKIUOHHBIX U Y4YEOHBIX ayIUTOPUSX BO3MOKHOCTH IMPOCMOTpPA YIAICHHBIX OOBEKTOB (HAMpHUMeED,
TEKCTa Ha JOCKE WIM cllaiila Ha SKpaHe) IMpU IOMOIIM BHIECOYBEIHMUUTEIeH i1 KOMGOPTHOTO
IPOCMOTpA.

[Ipu 3aHsATHSAX C OOy4yalOUIMMHCS € HapYLWIEHHWSIMH OINOPHO-JABUIraTe/]bLHOI0 anmnapara
WCIIOJIL3YIOTCSl aJIbTEPHATUBHBIE YCTPONCTBA BBOJAa WHGOpPMAIMU M JPYTrU€ TEXHUYECCKUE CPEIICTBA
npuemMa/repeaaun ydeOHo MH(pOpMaluK B AOCTYMHBIX (hopMax, MOOMIBLHON CHUCTEMBbI OOyUYCHHUS st
JIIOIEN C MUHBAJIMAHOCTBIO.

14. OueHouyHble MaTepUAaIbl 1 MeTOAUYECKHE PEKOMEH/IALMHU 110 OPTaHU3AUMHN U3yYeHUs!
AMCHMILINHBI

14.1. Conep:xaHue OleHOYHBIX MATEPHAJIOB U METOAUYECKHE PeKOMEH AU U
s oneHkH cTeneHu chOpMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIICHHBIX 3a TUCHUILTAHON
KOMITETCHIINI UCTOB3YIOTCS OLIECHOYHBIE MaTepUaibl B COCTaBE:

14.1.1. TecToBBIC 3aHaHUA
1 Eciiu a — TouHOE 3HaU€HHE HEKOTOPOW BEJIMYUHBI M 8* — U3BECTHOE MPUOIIMKEHUE K HEMY, TO
HEKOTOpasi BEJIMYMHA, KOTOopasi 0OJIbIIIe WK paBHA BHIPAKECHUIO |2*—a| HA3bIBACTCA ... .
e HeyCTpaHUMas MOrPEUIHOCTh e a0CoOIOTHAS MOTPEIIHOCTD
® OTHOCHTEJbHAs MOTPEIIHOCTh ®  BBIUMCIIUTEINIbHAS ITOTPEITHOCTh
2 Eciu a — TOYHOE 3HAUEHHE HEKOTOPOU BEJIMYUHBI U @* — U3BECTHOE MPUOIIMKEHUE K HEMY, TO
HEKOTOpast BEIMYMHA, KOTOpast OOJIbIIIe I paBHA BRIpAKEHHIO |(a*—a)/a*| Ha3piBaeTCs ... .
® HEyCTpaHUMas MOTPEUTHOCTb e a0COINIIOTHAS TOTPEITHOCTh
® OTHOCHTENbHAs MOTPEIIHOCTh ®  BBIUMCIIUTEINIbHAS ITOTPEITHOCTh
3 Vkaxure rpadu4ecKkyr0 MHTEPIPETAMI0O METOJa TOJOBUHHOTO NENICHHS s HaXOXKICHUS
KOPHSI HETUHEHHOT'O ypaBHEHUSI.

2
4 Otnenure kopau ypaBHenus f(X)=0 rpapuuecku: |,
20 ,‘
o (-10,0] . i
e (-10, 10) 0 ﬁ(f
* (41 6) 0 i“ﬁj
* (21 4) 3 ﬂx 2 4 6

5 VkaxuTe HOMEp HTEpaliy, Ha KOTOPOM IOCTUTaeTcs 3aJlaHHas TOYHOCTb MPUONMKEHUS K
KOpHIO ypaBHeHUs e=1e-04:
1)0.05590 2) 0.05605 3) 0.05617 4) 0.05719 5) 0.05724 6) 0.05725 7) 0.05726 8) 0.05726

e 3 o 7
e O e 8
6 Kaxue merons! pemienus CJIAY oTHOcATCS K IPSIMBIM?
e wmetox Kpamepa ® METOJ MPOCTHIX UTepaLuil

e Meron [Maycca MeToJ 3eraens

7 YKaXUTe BCE BEPHBIC YTBEPKICHHUS:
e Metox [aycca cocTout B mpeoOpa3oBaHUM CUCTEMBI K TPEYTOJILHOMY BUIY,
e Metop ["aycca genuTcs Ha J1Ba 3Tamna: npsMoi X0/ U 0OpaTHBIi,
e Metox ['aycca cocTouT B mpeoOpa3oBaHUM CUCTEMBI K HOPMaJIbHOMY BHTY,
e Meroj ['aycca cTpOUT UTEPAMOHHYIO MTOCTIEI0BATENBLHOCTD Xi+1=f(Xi).

8 CocTaBbTe MaTpHIly SIKOOU AJIsi CUCTEMbI YpaBHEHHI:

CornacoBaHa Ha noprane Ne 25132 13



1 1 1
. W@)=<2 1 —4)
3 -4 1
2 2 2
e W)= (2 2 —1)
2 -1 2
X2 yr g2
o W)= (2352 y? -4z
3x2 —4y 2z°
2x 2y 2z
e W)= <4x 2y —4)
6x —4 2z

9 Meron MareMaTHYeCKOro HMCCIEIOBAHUSA, COCTOSIIMKA B 3aMEHE OJAHHUX OOBEKTOB APYTHMH,
OJIM3KMMU K UCXOJHBIM, HO 00JIee IPOCTHIMH HA3bIBAETCH ... .
®  UHTEPHOJAIHNA, ®  aNmIpPOKCHUMALHS,
®  OKCTPANOJIAIHNA, ® CIUIAlfH-MHTEPIOIUPOBAHHUE.
10 Crtoco® HaxOXIEHHs TPOMEXYTOUHBIX 3HAUCHHH BETUYMHBI 110 UMEIOLIEMYCS JUCKPETHOMY
Ha0Opy U3BECTHBIX 3HAYCHUI Ha3bIBACTCH ... .
®  UHTEPHOJAIHNA, ®  ANMIpPOKCHUMALNS,
®  OKCTPANOJIAIHNA, ®  CIUTAH-MHTEPIIOIMPOBAHHE
o .
11 Haiinute 3HaueHue ¢GYHKUMHM B TOYKe X=2 ¢ MOMOIUbl0 mnonuHoMa Jlarpamxka. J[laHo:
x={1, 3, 5}, y={0, 3, 2}.
e 15 o 4
o 2 e 0
12 TIlpoumsBemute BpyuHyro uHTerpupoBanue ¢ynkuuu f(X)=x+1 merogom  JeBbIX
npSIMOYTOIbHUKOB Ha uuTepBaie [0, 1] ¢ marom h=0.1. HauepTute rpaduk, onupaiitech Ha HEro.
e 145 e 155
e 15 e 05
13 Hcnonb3ys AaHHbIe TaONMIBI, ONpeleNuTe THI Haubojee MOAXOAAUIed NpuOIMKaroleH
bynkuu U Haitnute e€ mapametpsl X = {3, 6, 9}, y = {6, 9, 15}.
auHenHas GyHkus y = 0.5*Xx+6
KBaJPaTHUHBINA TpEXuneH y=1*x2-2*x+3
auHenHas QyHkus y=1.5*x+1
KBaJPaTHUHBINA TpéxuneH y=1%x%-4*x+9
14 Pemure cuctemy JIMHEHHBIX alreOpandeckux ypaBHEHUN:

Sx—y-z=

x+2y+3z=14

dx+3v+2z=16
e X=2,¥y=512=0 e x=1y=22=3
e x=0,y=2,2=3 e x=1y=3,2=2

15 Ha3oBuTe MHTEPIOIAUMOHHBIA TOJTMHOM, BBIYUCIISIEMBIN 110 BEIPAKEHHUIO:

n

Z Co(x—xg) (=2 ) (x-x, ) (x - x,)

= xg) (= x ) (x = xg ) (X = x,)

e Jlarpanxa, e UeOsbImena

e Hrrorona ® CINIAfHOBBIM.
16 Ykaxxute BapuaHT, B KOTOPOM YKa3bIBa€TCSl OTHOCUTEIbHAS MTOTPEUTHOCTD.

e a=3.456+0.004

e a=3.456+4*10-3

o 3.456*(1-0.003)< a <3.456*(1+0.003)
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e 3.456-0.004< a <3.456+0.004
17 Vkaxurte rpaguyecKyl0 HHTEPHpPETAIMIO METOJA KacaTelbHBIX Uil HAXOXKICHHUS KOPHS
HEJIMHEHOTO YpaBHEHMUSI.

2
18 Ykaxkure pacueTHyto ¢popmMmyiny Meroaa HeioToHa 1)1 perieHus: HeTMHEHHBIX CHCTEM.

o xk+D) — 5(k) _ W—l(f(k)) * F(f(k))
Xe+1\ _ (XK Pk
(}’k+1) B ()’k) e > (Qk)
(xk+1) _ (xk) o 'y (ks Vi)
Vi+1 Yk O\ (2 Vi)
® METOJ ABJSETCS MPSIMBIM METOJIOM, TIOATOMY HE UMEET UTEPATUOHHON (HOPMYIIBI.

19 BriGepute KOPPEKTHBIH BapHaHT JOCTATOYHOTO YCJIOBHS 3aBEPIICHHS HTEPAIHOHHOTO
nponecca npubmmkenns X&) k kopHio X*.

o Xi—Xi1<g o Xi/Xi1<g
e Xi—Xi1=¢ e Xil/Xi1=¢.
20 KoHeuHas pa3HOCTb NIEPBOTO MOPSIKA BEIYUCIISETCS 110 (GOPMYIIE ... .
* =YY o =A%y, — A%y
o =Ayiy —Ay; o =AMy — Ay

14.1.2. Dxk3aMeHAIIMOHHBbIE BONIPOCHI

[TocTanoBKa 3axa4n onTUMHU3ALUU. MECTO YUCIEHHBIX METOIOB B ONTUMHU3ALUH.
Mopeinb, MoaenpoBaHue, 3Tamnbl. MeCcTo YUCIEHHBIX METOJ0B B MOJICIIMPOBAHUH.
[orpenraocTs. MCTOYHUKH MOTPENIHOCTEH, KITACCH(PHUKAIINS OTPEIIHOCTEH.
BeruucnurensHas norpemHocTs. [1orpenHocTs MalIMHEBIX BBIYHACICHUN.

e (OOume cBeleHUs U TEPMHUHBI IPOLEAYPHl PELIEHUS YpaBHEHUs (IIOHATHE KOPHs, KPATHOCTH,
PaBHOCUJIBHOCTH YPAaBHEHUH, OIIPE/ICIICHHUE MTPOLIECCa PELICHUS YPABHEHUS).

e Ortnenenue KopHe. MeTo OJIOBUHHOIO ACJICHUS.
Meton npocToii uTepanuu peuieHus ypaBHeHuid. Meron kacarensHbx (HbroToHA).
[TpeobpazoBanne CJIAY k ureparinoHHOMY BUJY. Y CIIOBUE CXOJUMOCTHU PEIICHHUS.
Meton 'aycca pemenus CJIAY. Boiunciienue onpeaenuTenei.
Pemenue CJIAY meTonoM mpoCcToit UTEpalui.
Merton 3elinens pemenust CJIAY. CpoiicTBa HOpMaJIbHBIX CUCTEM YPaBHEHUH.
Meroa npoCThIX UTEPALMI PEIIEHUS CUCTEM HEJMHEHHBIX YPABHEHUM.
Meron HproTOHA pellieHns] CUCTEM HEJTMHEHUHBIX YPABHEHUN.
IlocTaHoBKa 3a1a4i MHTEPNOALIUHN. DKCTpanoysanns. CriaiiH-MHTEPHOALMS.
WHTepnonsiuuoHHeli monuHoM Jlarpanxa. [lorpemHocTs HHTEPIOIALMH.
WHTepnonsiuuoHHbli mosimHOM HbroTOHA 171 paBHOOTCTOSALINX y3510B. KOHEUHBIE pa3HOCTH.
[Tonsatue npousBoaHOM. UnciaeHHoe quddepeHipoBanne GyHKINH, 3a1aHHBIX AaHATUTHYECKH.

e UuterpupoBanue (GyHKUMH, 3aJaHHBIX AHAJUTUYECKH (METOJaMM MPSMOYTOJbHHUKOB,
Tpaneuuit, CUMIICOHA).

e Bpriuucinenne uHTerpanoB MeronoM Monte-Kapno. IlorpemHocté MeTOIOB YHMCIEHHOTO
MHTETPUPOBAHUS.

e JlocraHoBka 3ajauyu amnmpokcuMmanuu (mpubmvmxeHus GyHKOuUK). MeToJ HauMEHbIINX
KBaJpaToB. Buabl mpubamkaromux ¢yHKIIHA.

e Haxoxnenue npubmkatomed (QyHKIUMM B BUAE JTUHEWHOW (QYHKIUM M KBaApaTHYHOTO
TpPEXUJICHA.

e Paznoxenue nepuoanyeckux ¢yHkuuil B psag @ypwe. [lpumenenue npeodpasoanue Dyproe,
¢duzmveckue ananoru. JJMCKpeTHOe U HenpepbIBHOE TTpeoOpazoBanne Dyphe.
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O¢pdexr I'mbOca. CriekTpaabHBIA aHAIM3 JUCKPETHBIX (DYHKIHMHA KOHEYHOW IJIMTEIbHOCTH.

Brictpoe npeobpazoBanne Oypoe.

14.1.3. TeMbl KOHTPOJBHBIX Pad0OT
Pemienue ypaBHEHHI U CUCTEM YpaBHEHUU.
[Tpubnmxenne GyHKIUN U YUCICHHOE HHTETPUPOBAHUE.

14.1.4. TeMbl OIPOCOB HA 3AHATHAX
IIpeamer BBIYMCIUTEILHON MATEMATUKH, €€ POJIb B UCCIEA0BAHUN MAaTEMAaTUYECKUX MOJIEIIEH.
Pacuér norpemtnocrei.
UucneHHoe peleHre CUCTEM YPaBHEHUMN.
AnmpokcuManus ¥ MHTEPIONSAIHS (YHKIHHA.
Yucnennoe quddepeHupoBaHNe U HHTEIPUPOBAHHE.
YucneHHple METObI ONTUMHU3ALUH.
HcTopust BOSHUKHOBEHUS U PAa3BUTHS METOIOB MaTEMATUKH, YUCIEHHBIX METOZOB.

14.1.5. Tembl 1a00paTOPHBIX PadoOT
3HaKOMCTBO ¢ MaTeMaTtnyeckum nakerom MATLAB
Pemienue HenmMHEMHBIX YpaBHEHUHN ¢ OAHON IEPEMEHHOM
Pemenue cuctem MMHEHHBIX alreOpanvyeckux ypaBHEHUI
Pemenne cucreM HETMHEHHBIX YpaBHEHUN
WuTepnomnsuus ¢GyHKIuii
Perpeccuonnblii aHan3 JaHHBIX
YUucneHHOe HHTETPUPOBAHUE
Ontumuzanus QyHKIUHA
[IpeobpazoBanue Dypre

14.1.6. MeToauyeckne peKoOMeHIaANH

Onenka creneHd Cc(HOPMUPOBAHHOCTH 3asBICHHBIX B pabodell mporpamMme JUCLUIUIMHBI
KOMIIETEHIIMM OCYLIECTBIISIETCS KAK B paMKaxX IPOMEXYTOYHOM, TaK M TEKYLIEH arTecTaluu, B T.4. U
craye 5K3aMeHa, 3aluTe JIabopaTopHbIX paboT. Ilopsmok oueHKH A TeKyLUMX BUIOB KOHTPOJI
OlpesesnsieTcss B METOJWYECKUX YKa3aHHUSIX [0 IPOBEJACHHUIO J1a00OpaTOpHBIX padoT, OpraHu3aluu
CaMOCTOSITENIbHON pabOTHI.

14.2. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJgaM IJisl JUll ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMMU

310POBbH U HHBAJIUA0B

I[J'ISI Jan € OrpaHUYCHHBIMH  BO3MOXHOCTAMHU 3O0POBbA W HWHBAJIUAOB MTPCAYCMOTPCHBI
AOIOJIHHUTECIBHBIC OIICHOYHBIC MaTCpHAJIbl, ICPCUYCHDb KOTOPBIX YKAa3aH B Ta6J'II/IH€ 14,
Ta6Jmua 14 — Z[OHOJ'IHI/ITCJ'ILHBIG MaTCpHuaJibl OLICHUBAHUA IJId JIML C OrPpAHUYCHHBIMU BO3MOKHOCTAMU
3J0POBbA U MHBAJIUJI0B

Kareropun Bu bl 1ONOTHUTENBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpUaJIOB pe3yibTaToB 00yUeHUs

C HapyleHusIMU
ciyxa

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

IIpeuMy1ieCTBEHHO MUCbMEHHAs
IIPOBEpPKa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpenmyriecTBeHHO ycTHas MpoBepKa

3pEeHUs OMpOC IO TEPMHUHAM (MHIMBUYaIbHO)
C HapymeHusIMHI Pemenue nucTaHIIMOHHBIX TECTOB,

OIIOpPHO- KOHTPOJIbHBIE pa0OThI, MMCbMEHHBbIE | [IpeumyiecTBEeHHO TUCTAaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHbIE pabOTHI, BOIIPOCHI K METOJIaMu

anmapara 3auery

C orpanunuenussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSTENIbHbIE [Ipenmy1iecTBEHHO IPOBEPKA
o01iemMe TMIUHCKUM paboThl, BOMPOCHI K 3a4ETY, METOJIaMHU UCXOMS U3 COCTOSHUS
MIOKa3aHUsAM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi HA MOMEHT NPOBEPKHU
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14.3. MeToauveckue peKOMEHIALMHU 10 OLEHOYHBIM MATePHaJIaM VISl JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/I0B

Jis Ui ¢ OTpaHUYCHHBIMH BO3MOXKHOCTSMHU 3[I0POBbSI M HWHBAJIUIOB IPEIyCMaTPUBACTCS
nocTymHas popMa peaoCcTaBIeHHs 3aJaHIH OIIEHOYHBIX CPENICTB, & MMEHHO:

- B IIEYaTHOH opme;

— B IICYaTHOH (JOpME C YBEITMUYCHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA;

- METO/IOM YTCHHSI ACCHCTEHTOM 3a/IaHUs BCIYX;

- NPeI0CTaBIICHUE 3aJaHHS C HCIIOJIb30BAaHHEM CYPIOTIEPEBO/IA.

JlumaM ¢ OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBbSl M MHBAJIHUIaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux o0OydarommMxcsi NpeaycMaTpUBaeTCs
nocTymHas popMa mpeocTaBiIeHHsI OTBETOB HA 3a]aHUsI, 2 UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- Ipe/ICTaBICHNUE OTBETOB YCTHO.

[Iporienypa oOlLleHUBaHHS pPE3YJIbTATOB OOYYCHHUsS JIMII C OrPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3I0POBbSI U MHBAJIMJIOB 0 JAMCUUIUIMHE MPEIyCMaTPUBAET NpEAOCTaBlieHHe MH(OpMaiu B ¢Gopmax,
aIalTHPOBAHHBIX K OTPaHUYCHHSIM UX 3I0POBbSI U BOCIIPHUSTUS HHPOPMAIIUH:

JL1s1 ML ¢ HAPYLIEeHUSIMHM 3PeHHUs:

- B (hopMeE AIIEKTPOHHOTO JOKYMEHTA,;

- B IICUaTHOHN JOpME YBETUUCHHBIM MIPH(PTOM.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

JI1s1 JIM1 ¢ HAPYLIEHUSIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [1I€YaTHOH opme.

[lpy HEOOXOOUMOCTH It JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI M HMHBAIHJOB
IpoIielypa OICHUBAHUS PE3YJIbTATOB O0YYCHHUST MOXKET IMTPOBOJIUTHCS B HECKOJIBKO JTAIOB.
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