MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30BAHN S POCCUICKOM ®EJIEPALIUN
dbenepanbHOE TOCYAaPCTBEHHOE OIO/KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHuUs
«TONBATTUHCKUN TOCYIaPCTBCHHBIN YHUBEPCUTET

b1.0.25
(wugpp oucyunaunwl)

PABOYAS MTPOI'PAMMA JUCIHUAIIJIMHBI

YucaeHHBIE METOObI

(HaumeHoOBaHUE OUCYUNTUHDL)

M0 HAMNPAaBJICHUIO TOJITOTOBKY (CHEIIMAIIBHOCTH)

01.03.02 INpuknanHas MaTeMaTuka U HHGOpPMaTHKa

(k0O u HaumeHoBaHUe HANPABIEeHUs NOO20MOBKY, cheyuansbrocmu 6 coomsemcmeuu ¢ @TOC BI1IO/ ®I'OC BO)
KOMHBI-OTepHBIe TEXHOJIOTMK U MaTEMATUYCCKOC MOACIIMPOBAHUEC

(nanpasnennocmu (npoguny))

dopma 00ydeHus ouHas

I'ox mabopa: 2022

Oo6mas Tpynoemkocts: 4 3E

Pacnpenenenne JaCoB JUCHUILJIMHBI 110 CeMeCTPpaM

CemecTtp 7

®opMa KOHTPOJIS Hroro
Bun 3anaTuit
Jlexuun 16 16
JlaGoparopHsbie
[IpakTyeckue 32 32
PykoBosicTBO: KypcoBbie paboThl (mpoexTsl) / PI'P
[IpomexxyTOouHasl aTTeCTaLMs 0,35 0,35
KoHnrtakTHas pabota 48,35 48,35
CamocTrosTenpHas padora 60 60
KoHtpoiib 35.65 35,65
Hroro 144 144




Pabouyto nporpaMmy coctaBuiI(u):
CTapLINi rpenojaasaTelns, Jlucosckas M.I.

(Oonxcnocmen, yuenoe seanue, cmenenv, Pamunus 1.0.)

Penen3upoBanue padoyeit mporpaMMbl JUCITUTUTHHBI:

OtcyTCTBYET

Peuenzenr

(Oonxcnocmn, yuenoe seanue, cmenenv, Pamunus 1.0.)

Pabouas nmporpamma coctapiieHa Ha ocHoBaHuM @I'OC BO u yueOHOro miiaHa HanpaBIeHUs
noaroroBku 01.03.02 INpukiiagHas matemMaTtuka U nHGOpMaTHKA.

(KOO u HauMeHo8aHUe HanpasieHus NO020Mo6Ku, cneyuarvbhocmu 6 coomsemcemesuu ¢ ¢ @I'OC BI10O/ @I'OC BO)

Cpoxk neiicTBusi padoyeil NporpaMMsl IMCOMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acenanum xadeapsl
«[IpuknagHas MaTeMaTHKa U HHPOpMATHKAY

(mpotoxoi 3acenanust Ne20T «_15 centsaops 2021 r)

OOKYMEHT NOANMCAH
QNIEKTPOHHOW MOAMUCHIO

Ceptudcpumkat: 0101AEC60064AF94ADA41EA4854441FD671
Bnapeneu: NywuHa OkcaHa MuxaiinoBHa
DenicrteuteneH: ¢ 07.12.2022 no 07.12.2023




1. esb ocBOeHMSsI JUCUMIIITHHBI

I{enb 0OCBOEHUS TUCLUILUIMHBI — TO3HAKOMUTH CTYJIEHTOB C PEIICHHEM MAaTeMaTHYEeCKUX 3a-
Jla4, TOYHOE pellleHHe KOTOPBIX MM YPE3BBIYAHO CJI0KHO WIIM BOOOIIIE HE U3BECTHO.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

Jannas qucuuruinHa (yaeOHbIH Kypc) oTHOcUTes K biioky 1 «luctmrmmuasl (Moaysn)» (Oa-
30Bas 4acTh).

JIMCIUIIIMHB ¥ PAKTUKHU, HA OCBOCHUH KOTOPBIX 0a3MpyeTCsl TaHHASI TUCIUILIAHA:
«JluckpeTHass MaremaTuka», «MareMaTu4eckuii aHanms3y, «JIuneitHas anreOpa», «AHa-
JIUTAYECKAs T€OMETPHUSI.
JIMCIMIUTUHBI U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JTaHHOW TUCIUILTUHBI HEOOXOIUMO KaK
npeamecTyoniee: «BeraucauTenbHblil d3KcepuMenT 1,2», «MaremaTuyeckoe U KOMITBIOTEPHOE
MOJETTUPOBAHUEY.

3. Ilnanupyemble pe3yabTaThl 00yUeHHUsI

®opMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHIIUH
(koA 1 HAMMEHOBaHUE)

NHankaTopbl 10CTHKe-
HHUS KOMIIeTeHINI
(K01 1 HAUMEHOBAHME)

IInanupyemble pe3yabTaThl 00y4e-
HUSA

- CriocoOGHOCTH K paspa-
00TKE U TPUMEHEHHUIO
AJITOPUTMHUYECKUX U
IIPOTrPaMMHBIX PELICHUN B
00J1aCTH CUCTEMHOTO U
NPUKIIAHOTO MTPOTPaMM-
Horo obecrieuenus (I1K-3)

NJI-1 TIK-3 3HaeT OCHOBBI
pa3paboTKu U MPUMEHEHUS
AITOPUTMHUYECKHUX U
MIPOTPAMMHBIX PELICHUI B
00J1aCTH CUCTEMHOTO U
MPUKIATHOTO MPOrPaMM-
HOro oOecreyeHust

3HaTh:
- CIOCOOBI MPOTPAaMMHOM pealin3a-
IIW YUCJICHHOTO PEeIICHUS 3a/1a4.

NJ-2 TIK-3 YmMeet ucnosb-
30BaTh 3HAHUS B pa3pa-
00TKE U NPUMEHEHUH AJIro-
PUTMUYECKHUX U IPOTPaMM-
HBIX pEeLICHUH B 00J1acTH
CHCTEMHOTI'0 U MPHUKIIATHO-
r'0 IporpaMMHOTo obecre-
YeHUs

VYMeTh:

- WCIIOJIb30BaTh IOJYYEHHBIC TEO-
peTI/I‘-IGCKI/IC 3HAHUA dJId pGIHeHI/ISI
MPaKTUYECKHUX 3a]1a4;

WJI-3 TIK-3 Brnaneer HaBbI-
KaMH pa3pabOTKH U IPUMeE-
HEHUS AITOPUTMHYCCKHUX U
MIPOrPaMMHBIX PEIICHUI B
001aCTH CUCTEMHOIO U
MPUKIIATHOTO MPOTPAMM-
HOr'0 00eCIeueHus

Buiapers:

- HaBBIKaMH NPaKTHYECKUX
pacuéToB 1o ¢opmyaaM MPUOTIKEH-
HOT'O pEIICHNS;




4. CTpyKTypa U copep:KaHue JUCHUILIHHBI

DopMbI TEKYLIET0

Moayanb B . HanmeHnoBaHue TeM 3aHATHI KOHTPOJIA (HAMMeHO-
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEpakTHB, 4.
(pa3nen) PaGoTHI (yueOHoii paboThI) BaHNe OLIEHOYHOI0
cpeacTsa)
Moayae 1 |Jlekl Beenenune B mamuny apudmeTnki. OCHOBHEIE 7 2 -
Moayine 1 |1Ip31 OCHOBHBIE BUABI IOTPENIHOCTEH. AOCOIOTHAS 7 2 -
Moayne 1 | JIex2 Penienre HeMMHENHOrO YpaBHEHHUS C OOJHUM 7 2 -
Moayne 1 |TIp32 MeTo1 HOJI0BHHHOTO ASACHUS PELICHUS 7 2 - PI'P
Moayine 1 |Cam M3ydeHne TeopeTHIeCKOro MaTepHaa. 7 10
Moayine 1 |TIp33 MeToa IpoCTON HTEpallHH. 7 2 - PI'P
Mopayap 2 |JIek3 Pemenre cucTeM HEIMHEMHBIX YPaBHEHUM C 7 2 -
Moayae 2 |[IIp34 ITocTtanoBka 3amaun. Meton HeroToHa uis 7 2 -
Moayins 2 |Cam Pabota ¢ 1eKIIMOHHBIM MaTEPHAIOM U yueO- 10
Moayas 2 |1Ip35 Meto HeroToHa 1151 peleHyst CHCTEM HEJIH- 7 2 - PI'P
Mopayas 2 |Jlek4 YncneHHoe pelIeHHe CHCTEM JIMHEHHBIX 7 2 -
Mopayae 2 |[IIp36 CucTeMbl TMHENHBIX aareOpandyecKux ypaBHe- 7 2 -
Moayns 2 |11p37 [ToctanoBka 3agauu. CUCTEMBbI JTMHEHHBIX 7 2 - PI'P
Cam PaboTa ¢ JeKIIMOHHEIM MaTepHAJIOM U yuel 10
Moayae 3 |JIekS5 [TocTaHOBKA 3aa4u MPUOIMKEHUS (HYHKITHH. 7 2 -
Monayiae 2 |1Ip38 ITocTaHoBKa 3324y IpUOIIOKEHNS (DYHKIMI. 7 2 - PI'P
Moayas 2 |IIp39 MuorouineH YeOrimesa. MHTEpIOISIIMOHHBII 7 2 -
Cam PaboTa ¢ JTeKIIMOHHBEIM MaTePHAIOM U yuel 10
Monyie 3 | JIex6 Uucnennoe naTErpupoBanue. [Ipocreiimme 7 2 -
Moayas 3 [IIp310 IIpocretimmue HOPMYJIEI HHTETPUPOBAHUS. 7 2 - PI'P
Moayas 3 |TIp311 [IpocTetimme GopMyJIbl HHTETPHPOBAHUA. 7 2 -
Mopayap 4  |Jlex7 IIpocTetimme GopMyJIbl HHTETPHPOBAHU. 7 2 -
Moayns 3 |1Ip312 Ksangparypusie dhopmyisl ['aycca. ITpocTeii- 7 2 -
Moayns 3 |TIp313 [Ipocretimue GoOpMYJIbl HHTETPUPOBAHMS 7 2 -
CaMm PaboTa ¢ JeKIMOHHEIM MaTEpHAIOM U y4eO 10
Mopayap 4 | JIek8 3amada Komm 11t oObIKHOBEHHOTO Judde- 7 2 -




DopMbI TEKYLIET0

Monyab Bux . HanmeHnoBaHMe TeM 3aHATHH KOHTPOJIsl (HAMMEHO-
yueOHoit N Cemectp | O0beM, .| banabl | UHTEepakTHB, 4.
(pa3nen) (yueOHoi1 padoThbI) BaHHE OLICHOYHOTI' 0
padoThl
cpeacTBa)
Moayne 3 |1Ip314 3agaya Ko 1151 00bIKHOBEHHOTO Audde- 7 2 - PI'P
Moayas 3 |[IIp315 Metop Ditnepa. Crnocob Pynre-Kyrra mo- 7 2 -
Monyne 3 [TIp316 3amgaua Koy it cucreMsl quddepeHimas 7 2 - PI'P
Moayie 3 |Cam PaboTa ¢ JeKIIMOHHEIM MaTEpHAJIOM U y4eO 7 10 -
I1A 0,35
KOHTPOJIb 35,65
Htoro: 144

Cxema pacueTa HTOrOBOIo0 0aJjjia




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B pamkax u3y4eHHs TUCHHIUIMHBI MPEAYCMOTPEHO HCIIOJIB30BaHHUE CICIYIOIIUX 00pa3o-
BaTCIIbHBIX TEXHOJIOTHIA:
® TEXHOJIOTHSI TPAAUIIHOHHOTO OOYUYCHHUS: JICKI[MH U MTPAKTHUECKHE PabOThI, CAMOCTOSITEIIbHASI
pabora;
® TCXHOJIOTHSI POEKTHOTO O0YUCHHMS: PeaH3aliys U 3aIUTa OTYETOB MO MPAKTUIECKUM pa-
ootawm;
® HHTEPAKTHBHBIC TEXHOJIOTHH: pab0Ta B MAJIbIX TPYyIIIaX.

6. MeToan4yeckue yKa3aHHus M0 OCBOCHUIO M CUMILINHBI

W3ydyeHne OUCHUIUIMHBI TpeOyeT CUCTEMAaTHYECKOTO M II0CJIE0BATEIbHOTO HAKOIIJICHUS
3HaHUH, ClIeJI0BATEIbHO, MPOMYCKH OTAEIBHBIX TEM HE MO3BOJIAIOT INTyOOKO OCBOUTH MPEIMET.

B Xxone neKIMOHHBIX 3aHATUH 3a/1aBaTh MPENOAABATENI0 YTOUHSIOIINE BOIPOCHI C IIEIIBIO
YSICHEHUS TEOPETHUUECKUX MOJIOKEHUM, pa3peieH!s] CHOPHBIX CUTYalU.

CTyZneHT MOXET JOIOJIHUTh CIUCOK MCHOJIb30BAaHHOW JIUTEPATYphl COBPEMEHHBIMU HCTOY-
HUKaMH, HE TPEJICTABICHHBIMU B CIIHUCKE PEKOMEHIOBAHHOW JINTEpPaTyphbl, U B JAJbHEUIIEM HC-
MOJIb30BaTh COOCTBEHHBIE IOATOTOBIICHHBIE y4eOHbIE MaTepHalbl NMPU HAIMCAHUU KYPCOBBIX H
BBIITYCKHBIX KBATU(DUKAIIMOHHBIX PadoT.



7. OneHo4YHbIe CPeACTBA

7.1. ITacnopT OLIEHOYHBIX CPEACTB

| Kox koHTpOIMpyeMoii KOMIeTeHIIUH HaunmeHnoBanue
Cemectp 2
(MIM ee 4ACTH) OLIEHOYHOI0 CPeACTBA
7 [1K-3 Bomnpocsl k sx3ameny Nel-8
7 I1K-3 Bomnpock! k sx3ameny Ne9-17
7 IK-3 Bompocsr k 3x3ameny Nel8-24
7 I1K-3 Bomnpock! k 3x3ameny Ne25-31
7 I1K-3 Bomnpocsl k 3x3ameny No32-42
7 I1K-3 Bonpock! k 3x3ameny Ne43-46
7 I1K-3 Bomnpocsl k sx3ameny Ne47-60

7.2. TunoBble 3aJaHUSI WJIN HHbIE MaTepPUaJbl, HEOOX0AMMbIe JISl TEKYLIEer0 KOHTPOJIs

7.2.1. KoMIUIeKT 3aJaHMid 1JIs1 pacyeTHO-rpaguieckoil padorsl

(HaumeHo8anue OYeHOUH020 cpedcmea)

TunoBble NpuUMepbI 3aJAHUI
3amanue 1. B nmpuBeAeHHBIX 3a7avax 4yuciaa m, n, k BEIYUCIEHBI ¢ HEKOTOPOW MOTPELIHO-
cTh10. Heo0X0a1MMO BBIUKCINUTD U ONPEAETUTh MOTPEIHOCTh pe3yabTaTa s X.

Y =
‘\/F roe
a) m=3.85(x0.01). n=12.163 (x0.002). k=87.32 (+0.03)
| 6 m=3,15(0,02), n=10,734 (0.003), k=55.217 (£0.001)
Nmoon
X - k Iroe

a)  m=15,16 (x0,01), n=35.41 (£0,02). k=67.68 (£0,03)
5 6) m=31.35(x0.03). n=72.24 (20.01). k=50.15 (20.02)

X = I IIe
a)  m=3.851 (x0.002), 1=16.31 (+0,01). k=10.51 (0.03)
3 ) m=4,36 (=0,03), n=21,52 (+0,01), k=11.65 (+0,02)
2
m -n

X = I roe
4 @  m=3.256 (20,000). n=2.035 (£0.002). k=7.151 (£0,001)
0) m=1,245(x0,002). n=2.321 (+0,002). k=6.074 (x0.001)

' Ecnu Oucyunnuna peanusyemcs Heckonbko ceMecmpos, mo ceMecmpul yKasuleaiomcs 8 00O mauye no nopaoxy.
2Vkazvieaiomes oyenounvie cpedcmed Ona Kaxcooll Komnemenyuu 6 coomeemcmeuu ¢ Pasdenom 4 (npumeuanue: ne kaxcoyio
KOMREeMeHYUI0 MOJNCHO NPOGepuntb BONPOCOM K 3a4emy/IK3amMeHy, m.e. He No Kaxicoou KOMnemeHyuu Mo2ym O0blms YKa3amovl 60npo -
Cbl K 3a4emy/IK3aMeHy; 00HAKO 8Ce BONPOCHI K 3a4emy/IK3aMeHy 8 COBOKYRHOCMU O0NdiCHbl Obimb yKazamwl 6 cpage «Haumenosa-
HUe OYEeHOUHO20 CPeOCmBay).



3

m-n
X=—
k roe

a)  m=0,534 (£0,001).0=2.16 (£0.02), k=5.484 (£0,003)
5 6) m=2.341 (£0.002).0=3.182 (£0.001). k=6.72 (0.02)

2
m-n
X =——

};(_5 roe
a)  m=1.356 (£0,001).n=3,87 (£0,02), k=0.851 (£0,002)
6. 0 m=2374(£0,002)n=4.75 (0,01), k=2.671(x0,001)
m-n’
4‘2‘\,_ riue

a)  m=3.142 (£0,005).1=52,11 (£0.01), k=8.35 (x0,02)
7 6)  m=3,143(x0,003), n=50.32 (x0,01), k=632 (£0,01)

k roe

a)  m=3,678 (£0,002).0=25.71 (£0,02), k=5.67 (£0.03)
g 6) m=4531(x0,001), n=23.84 (0,01), k=378 (£0.02)

m - n
2 rac
IET

a)  m=5.274 (£0,002).0=0.82 (£0.01)., k=0.68 (£0.02)
9. 6)  m=3.234(x0.001). n=0.25 (x0.01). k=1.37 (£0.02)

moen”
= \/? e

a) m=2541(x0,01), n=6.25 (=0,02),
6) m=29.71(%0,02), n=3.,92 (=0,01),

X =

X

k=0,379 (=0,001)
k=0

10. 298 (£0,002)

Kpurtepun onenkn
20 0aJyuIoB - MOJHOCTBHIO BBIIOJHEHO 3aIaHue. 15 0ayuioB - 3ajaHue BBITOIHEHO Ha 75%. 10

OaJUI0B - 3a7aHue BBINOJIHEHO Ha 50%. 5 0a/uioB - 3aaHue BBITOJIHEHO HA 25%. 0 0ai1oB - HE BBI-
IIOJITHEHHOE 3a[aHUE.

3ananue 2. O3HaKOMbTECh C METOJIaMU MPHUOIMKEHHOTO BBIUMCIICHUS KOpPHEH ypaBHEHUI.
Haitnure oquH E€WCTBUTENBbHBIM KOPEHb YPABHEHUSI C TOYHOCTHIO 10°. B xone pelIeHust ocyle-
CTBUTH CIEAYIOIINE IIaru:

2.1. Otnenutb KOpeHb YpaBHEHMSL.

2.2. BBIYUCIUTH C TOMOUIBIO MMPOrPAMMBI 3HAYEHUE OTIICIBHOTO KOPHSI METOJIaMU: JIETICHHUE
OTpe3Ka TOIOoJIaM, XOpJ, KacaTelbHbIX, THOPUAHBIM MeTonoM. [Ipu ucmonp3oBaHuKM METOJa MPO-
CTBIX UTEpPAlMi HAWTH pEIICHUE MPU Pa3HBIX HAYaJIbHBIX MPUOIMKCHUSIX. Pe3ynpTaThl BBIYHCIIC-
HUM 3aHecTH B Tabmuily. OnpeaenuTh KOIWYECTBO UTepaluil Kaxaoro mMetona. [lomyduts TouHoe
peIIeHNe U CPaBHUTH C PUOTMKCHHBIM.

BapuanT 3ananus Be1opaTh u3 Ta0numsl 1.1.



Tadaama 1.1

Ne BapHanTa Bux gysrmun Ne BapHaHTa Bun dysknnn
1 x—2v+lnx 11 =237 —6x-1
2 3% —2n(x+1) 12 P T
3 X —2x-13 13 3-x +sin ("%)
4 atteat-120-8 14 A2t
5 24237 -3 15 x? —1-cos(L.2x)
6 xe?¥ -4 16 [1'70.5:]2 —sin(mx)
7 0 +5x+1 17 x —2cos(my)
8 (x=2)-¢" 18 (x—1)* —0.5¢"
9 2xe* -5 19 x° +18x° —34
10 2.\'—35in{2.\')—1 20 tg(l.Z.\')—Z—B.\'

3aganue 3. Haliure nefCTBUTENBHBIN KOPEHL YPABHEHHS C TOUHOCTHIO 107, Ha uHTEpBae
[a,b]. Ha mepBoM 3Tarie pereHuss MeToA0M JISJICHUS MTOI0JIaM, YMEHbIIIATh HHTEPBaJ, COJICP KA
KOpEHB, JI0 TEX MOp, MOKa ero ajauHa He ctaHeT MeHblie 0,2. [ToToM, mpuMeHUTh OJIUH U3 «00JIee»
OBICTPBIX METOJIOB.

1 2In(z —1) =7+ =0. 11 T 9o 22—

2 2+ et —2=0. 12 Slogy(z —3) — 2+ 22 =0.
3 3ln(z +1)=5+z = 0. 31 224 22_10=0.

4 2sinx — % +x=0. 14 3" —22% 45 =0.

5 2cosz — 342 =0. 51 2r 432 —7=0.

6 | sinf—5+£=0. 16| 3*—8+42z=0.

7 2sin(z — 1) — 1+ 22 = 0. 17 2T + 3 — 472 =

8 3cosz +a — 22 =0. 18 3sinx +x—2=0.

9 3logy(x +3) =5+ 2 =0. 19 Jcos(r —1)—x+2=0.
10 logg(x —3) — 4+ 22 = 0. 20 20 — Hh +e* = 0.

OTueT DOKEH COllepKaTh:

1. I'paduk uccnenyemoit (GyHKIMU C UHTEPBAJIAMU OTJIEIICHUS KOPHEH.

2. TaGnuIBl MOIIATOBBIX PACUETOB KOPHS YPaBHEHUSI.

3. OOG0CHOBaHHOE 3aKIIIOYEHUE O MPEHMYILECTBAX U HENOCTAaTKaX HMCIOJIb30BaHMUSA HCCIE0-
BaHHBIX METOIOB PELICHUs] IPUMEHHUTEIBHO K 3aJaHHOMY YpaBHEHHIO (17151 3a1aHus 1).

Kpurepun onenkn

20 0aJyuIOB - MOJHOCTBHIO BBIIOJIHEHO 3aIaHue. 15 0ayuioB - 3ajaHue BBITOIMHEHO Ha 75%. 10
0amIoB - 3amanue BBIIOIHEHO Ha 50%. 5 6anIoB - 3agaHne BRINOIHEHO Ha 25%. 0 0aIoB - HE BEI-
MOJIHEHHOE 3aJaHue.

Tema: UucieHHOE pelIeHne CUCTEM HEJIMHEWHBIX YPAaBHEHHM.
3ananue 1. Mcnons3ys meron HploTOHA, pemIUTh CUCTEMY HEJIMHEHHBIX YPaBHEHHUH C TOY-
HocThio 0,0001, Halinsg HauambHOE MPUOIMKEHNE TpadUIeCKUM METOIOM.



1 {sin(::+l]|—y=l.'3; 9 {Siny+2.r=2;

2r 4 cosy =2 y+cosiz—1)=0.7.
o cos(z — 1)+ y = 0.5; 4 cosy + x = 1.5
Pl r—cosy =3 "1 2y —sin(z —0.5)=1.
5 sine 4 2y=12; 6 sin(g+ 0.5) —x =1;
r+eos(y—1)=0.7. y+cosiz—2)=0.
- cosx 4y = 1.5 8 cos(y + 0.5) + x = 0.5,
"1 2r —sin(y —0.5) =1. " sinzr—2y=16.

9 sinfz +0.5) —y=1; 10 sin(y— 1)+ = =1.3;
' T+ cos(y— 2) = 2. B y—sin(z 4+ 1) = 0.8,

3ananue 2. Mcnonap3ys METO MPOCTBIX UTEPALMI, PEIINTh CUCTEMY HEJIMHEHWHBIX YPAaBHEHHUU
¢ TouHocthio 0,0001, Halifs HauanbHOE MPUOTIKEHNE MAIIMHHBIM METOJIOM.

Kpurepun onenkn
10 0ayIoB - MOJHOCTBIO BBIIIOJHEHO 3a7aHue. 7 OaJUIOB - 3aJaHWe BBIIOJHEHO Ha 75%. 5

OaJUI0B - 3a7aHue BBINOJHEHO Ha 50%. 3 0auioB - 3aaHue BBITOJIHEHO HA 25%. 0 0ai10oB - HE BBI-
IIOJIHEHHOE 3a[aHUE.

Tema: HucnenHoe pemnieHre CUCTEM YPaBHEHHM.

3aganue 1. Ucnons3ys cxemy ["aycca (cxema eduncmeenno2o denenusi u cXxema IMOJIHOTO Bbl-
00pa) peluTh CUCTEMY YpaBHEHH

1) Nitxstxz=2 2) 3xX1-x3tx3=4
2Xy-X;,-6x;3="2 2X1-5x;-3x;3=-17
Jx-2x,=8§ Xytx;-x3=0

3) Ixy=x,=5 4) Kyt t+2x;=-1
-2xytx,tx=0 2X1-x,+t2x;=-4
2x1=xt4x3=15 4y tx,+4x,=-2

5) 2Xy=X3-x3;=4 6) 4x1=3x;+2x3;=9
3x1-4x:-2x3=11 2x1+t5x;-3x3=4
I -2x,+4x;=11 Jxyt+6x,-2x3=18

7 N1 T2x:+4x3=31 3) 31 t2x:+x3=35
Sxytx,+2x;=29 2xyt+3x;+x;:=1

Ix1=x2tx3=10 2x1txat3xe=11



9) Ky t2x,tx;=4
Ix1=5x:+3x:3=1
281+ 7x5-x:=8

11) IIx1+3x;-x3:=2
2x1t5x5-0x:=0
xyta,tx;=2

13) xy-x;=4
2x1t3x,Tx3=1
2xytx+3x3=11

Kpurepun oueHkun

10 OaJUIOB - IIOJIHOCTHIO BBIMTOJHEHO 3a7aHue. 7 OalLIOB - 3aJaHue BBINOJHEHO Ha 75%. 5
0aiIoB - 3aganue BoImoaHeHOo Ha 50%. 3 0ayuIoB - 3agaHue BeIMOAHEHO Ha 25%. 0 0a/UIOB - HE BBI-

INOJITHCHHOC 3aJJaHUC.

3ananue 2. Pemmth cucTeMy ypaBHEHUH IBYMS CIOCOOAMHM — METOJIOM UTEpalluii U METO-
nom 3eiinens. [IpomomkaTe utepauuu 10 TEX MOpP, MOKa TOYHOCTh MPUONIMKEHHOTO PEUICHHs He

craneT Menble 0,01.

1) 10x1+x:+tx3=12
2x1+10x,+x3=13
201 +2x,+10x3=14

3) dxy=x;tx:=4
X1Tox,+2x;=9
-X1-2x,+5x;=2

5) 10x+2x,+6x;=28
X1 +10x,+8x;=7
2x1=Tx:-10x3=-17

7) 20x1+T2x:+6x3=3
X T20x,+9x;3=-2

5

-
4

2x1-Tx-20x3=-

9) S5x1+0.5x,+0,5x3=6

X1+5x:+0,5x3=6,5
.“(1+.\'_?+5.\'5::‘"

11) x1+0.1x:+0,1x:2=1,2
0,2x1+x;+0,1x3=1,3
0,2x1+0.2x,+x3:=1,4

13)  Z2x1-0,5x,+0,5x;=2

0,5x1T3x;+x;=4,5
-2X1-4x:+10x:=4

10)

14)

16)

2)

4)

6)

8)

10)

Sxq+t8x;-x;=-7
X1t2x2+3x3=1
2X1=3x;+2x:=9
X1 tS5x-x3=7
2Xq{=X3-x3=4
Iny=2x;+4x;=11
2xptx,+4x:=20
2X1-x73-3x;3=3
Ixit4x-5x3=-8
3xytd4x,+2x;=8
2x1-x2-3x3=-1

N tH5x:+tx;:=0

4x1+0,24x,-0,08x:=8
0,09x1+3x,-0,15x;=9
0,04x,-0.08x,+4x;=20
2X1=x3-x3=-3

Ix T5x,-x3=1
Ny-4x,+10x:=0

J,6x 70,55, T2,4x;=1,!
V21179 1x,+4,4x3;=9,7
1,3x1+0,2x,+5,8x;=-1,4
x1-0.2x2-0,2x3=0,6

-0, 1x1+x,-0,2x3=0,7
-0,1x1-0,1x>+x3:=0,8
7,6y 70,5x,T2,4x;=1,9
2,2x1+9.1x:+4,4x3;=9,7
-1,3x1+0.2x,+5,8x;=-1,4

9

-

12) 2x1+0.12x2-0,04x:=4

0,03x{+x;-0,03x;=3
0,01x1-0,02x,+x3;=3

14) 4x1-2x3:-x3=-6

1,5x1+2.5x;,-0,5x;=0,5

0,25x1=x2+2,5x3=0

3ananue 4. Ucnons3ys LU-pa3noxeHne pemnuTb CUCTEMY JIMHEWHBIX YPaBHEHUN.
3ananue 5. PemnTh CHUMMETPUYHYIO MATPHUILY METOJIOM KBaJpPaTHBIX KOPHEH.

3ananue 6. PemnTh cUCTEMY JMHEHHBIX YPABHEHUH C TpeXAUaroHaJIbHOM MaTpUIIEd METO-

JIOM MIPOTOHKH.



Kpurtepun ouenku

20 6amI0B - MOJIHOCTHIO BEIITOJIHEHO 3amaHue. 15 0amioB - 3amaHue BHITIOIHEHO Ha 75%. 10
0amnoB - 3amanue BeIMOJHEHO Ha 50%. 5 6anioB - 3agaHue BRINONIHEHO Ha 25%. 0 0ajioB - He BHI-
MMOJTHEHHOE 3a/JaHHE.

Tema: UnTepnonsuus TaOIMYHBIX TaHHBIX.
3amanue 1. Bprumcnuth 3HaueHus 3aAaHHOM (QyHkumu y; = f(X;) B y3max HHTEpHO-
i X; =a+hi,rnge h=(b-a)/10,1=0, 1, ..., 10, Ha oTpe3ke [a, b].

Ne f(x) [a, Ne f(x) [a, b]
BapH- b] BapH-
aHTa aHTa
1 i x2 [0, 9 x-coslx4+1Infl + 270 [1, 5]
2]
2 cosx? [0, 10 10-1n 21+ x) [1,5]
2]
3 Ea [0, 11 gin 2 g /27 [0, 3]
5]
4 1/(0.5 + x?) [0, 12 n::n:ns[x +cos x]l [0, 2]
2]
5 o -(x+sin) [2, 13 COS(X + g8 x) 3, 6]
5]
6 1/(1 +e™) [0, 14 cosfdx + x2] [0, 1]
4]
7 sin(x + e %) [0, 15 e “*cos x* [0, 2]
3]
8 e -(x + 1/x) [1’
3]

3ananue 2. [1o BerancneHHon Tabmurie (X;, yi) IPOBECTH MapadOINIeCKy0 HHTEPIIOSIIHIO.
Jnst HaxoxaeHus ko3¢ GUIHEHTOB HCKOMOTO MOJIMHOMAa HEOOXOAMMO COCTaBUTh CUCTEMY JIMHEMH-
HBIX aireOpandecknx ypaBHeHuH. CUCTeMy ypaBHEHUH pelmuTh MaTpuaHo. [TocTpouTs rpaduk uH-
TEPHOISIMOHHOTO MHOTOWIEHA M OTMETHTh Ha HEM Y3JIOBBIE TOUKH (Xi, Vi)

3ananue 3. J{7s BRIYUCICHHOW TaOMMYHON (DYHKIIMU COCTAaBUTH (DOPMYITY HHTEPIOISIIUOH-
HOro MHOrowieHa Jlarpanxa, UCIONIb3ys ONepaToOpbl CYMMHUPOBAHUS U MIEPEMHOKEHUS TIO JHC-
KPETHOMY apryMeHTYy, a Takxke QyHkuuto. [Toctpouts rpaduk MHTEPHOISIIMOHHOTO MHOTOUYICHA U
OTMETHTh Ha HEM Y3JIOBBIE TOUKH (X, Vi).

3aganue 4. TIpoBecTH MHTEPNOIUPOBAHUE 3aJaHHON QYHKIMHU ¢ NOMOIIBIO 1% 1 2% pH-
TepnosHoHHBIX (opMyn HetotoHa. [TocTpouTts rpaguiku MHTEPHOIAIUOHHBIX MHOTOUJICHOB U
OTMETHUTh Ha HEM Y3JIOBBIE TOUKH (X, ;).

Kputepun onenkn

20 0aJUIOB - MOJIHOCTHIO BBIMOIHEHO 3ajaHue. 15 0annoB - 3amaHue BbIMOIHEHO Ha 75%. 10
0amIo0B - 3amanue BBIIOIHEHO Ha 50%. 5 0amIoB - 3agaHne BRINONHEHO Ha 25%. 0 0aIoB - HE BEI-
MOJIHEHHOE 3aJaHue.

TeMbl NHCHLMEHHBIX pagoT’

33anoansiemcs eciu QucYURIUHOL NPeOYCMOMpeHbl RUCbMEHHbLE, 8 M. 4. Kypcogble patombt/npoexmvl/PIP.



Ne ni/m TeMmbl
1 Tema 1. Brenenue B mammuny apudmetruk. OCHOBHBIC BHUIIBI MOTPEITHOCTEH. MeTo b
U QJITOPUTMBL.
Tema 2. PelieHre HEJIMHEWHOTO YPaBHEHUS C OJTHUM HEM3BECTHBIM.
Tewma 3. Penrenue cucteM HEJIMHEWHBIX YPaBHEHUH C HECKOJIBKUMU (DYHKITUSIMHU.
Tema 4. UncieHHoe pelieHre CUCTEM JIMHEUHbBIX YPAaBHEHUM.
Tema 5. UaTepnossiusi.

[ N E RS R \S)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

CrynenTam cienyer:

® [IpU MTOATOTOBKE K MPAKTUYECKUM 3aHSITHIM CJIEAYyeT 0053aTeIbHO UCIIOJIb30BATh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEePaTypy, HO U IPYTHUE UCTOUYHHUKH,

® B HayaJie 3aHATUH 3aJaTh IPENOAABATEIO BOIPOCHI 10 MaTEpUaly, BbI3BABILIEMY 3aTPyIHE-
HUS B €r0 MOHUMAHWU W OCBOCHHH TNPHU PEIICHUU 3a/1a4, 3aJJaHHBIX JUIsl CAMOCTOSITEIFHOTO pelie-
HUS;

® Ha 3aHATHUHN OOBOIWUTH Ka)KILYIO 3aaaqy 0 OKOHYATCIIBbHOTO peIHCHI/Iil, I[GMOHCTpPIpOBaTI)
MOHMMAaHKE TIPOBEJCHHBIX PacueToB (aHAIM30B, CUTyallMi), B CiIydae 3aTpyIHEHUI oOpaiiarbes K
MPENo/IaBaTelo.

st Toro 4ToOBI MPAKTUYECKUE 3aHATHS MPUHOCUIN MaKCUMAIIbHYIO TIOJb3Y, HEOOXOAUMO
MMOMHUTH, YTO YIPAKHEHUE M PEIICHUE 3a7a4 MPOBOJATCS MO PACCMOTPEHHOMY Ha JIEKIIHSIX MaTte-
pHally U CBSI3aHBI, KaK MPaBUIIO, C JAE€TATbHBIM pa300poM OTAETBHBIX BOIPOCOB JIEKIIMOHHOTO Kyp-
ca. CienyeT MoA4epKHYTh, YTO TOJIBKO TOCIIE YCBOCHHUS JICKIIMOHHOTO MaTepuaa ¢ OIpeaeeHHON
TOYKH 3peHUs (2 IMEHHO C TOH, C KOTOPOW OH M3JIaraeTcs Ha JIEKIHSIX) OH OyJIeT 3aKperiaThCs CTy-
JCHTOM Ha HpaKTI/I‘ICCKI/IX 3aHATHUAX KAaK B pe3ynLTaTe O6CY)KI[€HI/I$I 1 aHaJIn3a JICKIIMOHHOI'o Marc-
pHala, TaK ¥ ¢ MOMOIIBIO PEIIeHHUs TPOOIEMHBIX CUTyalui, 3afa4. [Ipu STUX yCIOBUSAX CTYACHT HE
TOJIBKO XOpOHIO yCBOI/IT MaTepHan, HO 1 Hay‘-II/ITCﬂ HpI/IMCHHTI) €ro Ha HpaKTI/IKe, a TAK¥Xe HOJ'Iy‘-II/IT
JOTIOTHUTENBHBINA CTUMYJ (M 3TO OYEHb BAXKHO) 711 aKTUBHOM MPOPAOOTKHU JEKITHH.

[Tpu caMoCTOSITETHHOM pEIICHUH 3a7ad HYy>KHO 00OCHOBBIBATH KaKIBIN ATAll PEUICHUs, UC-
XOJIS1 U3 TEOPETHUECKUX TMONOKEHHI Kypca. Eciau cTyIeHT BUIUT HECKOIBbKO MyTel perieHus mpo-
OyeMBbI (3a/1a4M), TO HY»KHO CPaBHUTh MX M BBHIOPATh CaMbIil palmoHaIbHBIA. [loye3HO M0 Havaa
BBIYHCIICHUI COCTaBUTh KPATKHI MJIaH pelieHus npooiemsl (3aaaun). Pemenne npoOaeMHbIX 3a1a4
NI HpHMCpOB CJ'IGI[yCT Hnu3jaratb HOIlpO6HO, BBIYHCJICHUS pacnonaraTL B CTpOFOM nop;w;Ke, oTAac-
Jsis. BCIIOMOTATENbHBIE BBIYUCICHHUS OT OCHOBHBIX. PelieHus mpu HEOOXOAMMOCTH HYKHO
COHpOBO)KI[aTI) KOMMCHTapI/IﬂMI/I, cXeMaMy, ‘IepTe}KaMI/I nu pI/ICYHKaMI/I.

CrnenyeT MOMHHUTH, YTO peIlIeHUE KaKIOW y4eOHOM 3aaud TOJKHO JTOBOJIUTHCS O OKOH-
YaTeJIbHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TPeOyeT YCIOBHE, U 10 BO3MOXKHOCTH € BhIBOJIOM. [lo-
Jy4YeHHBIH OTBET CIeAyeT MPOBEPUTH CIIOCOOAMHM, BBHITEKAIOUIUMHU M3 CYIIECTBA JaHHOM 3adayu.
[Tone3no Ttaxke (ecau BO3MOXKHO) pelIaTh HECKOJBKHMMH CIOCO0aMU M CPAaBHHUTH IOJTYYEHHBIE
pe3ynbTaThl. Pemienue 3ama4 JaHHOTO TUIA HY>KHO MPOJODKATH 10 TPUOOPETEHUS TBEPAbIX HABBI-
KOB B UX pGHIeHI/II/I.

Kputepun onenku:
20 0aJUIOB - MOJIHOCTHIO BBIIMOJIHEHO 3ajaHue. 15 0annoB - 3amaHue BBIMTOJIHEHO Ha 75%. 10
0amnoB - 3amanue BeINOJIHEHO Ha 50%. 5 0anioB - 3agaHne BRINOIHEHO Ha 25%. 0 0ajioB - He BEI-
MOJIHEHHOE 3aJaHHueE.



7.3. OeHO4YHBbIE CPEACTBA AJIs1 IPOMEKYTOYHOM aTTECTAMHU 10 HTOT'aM OCBOCHHS JUC-
HUIJIHHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp 5
Ne
w/n Bonpocsl k 3k3amMeny

1 Wcrounuku u kaaccudukaiys HorpenrHocTei.

2 AOGCOJIOTHAs! M1 OTHOCUTENIbHASI TIOTPEIIHOCTH.

3 [ToHsATHE O MOTPEITHOCTSIX MAIIMHHON apu(METHKH

4 KoppekTHOCTh BBIYMCINUTEILHOM 3aJa4H.

5 OO0yc0BNEHHOCTH BBIUMCIUTEIBHON 3a/1a4H.

6 BoluuciurenbHble METOMBI.

7 KOppeKTHOCTh BHIYUCIUTEIBHBIX aJITOPUTMOB.

8 OO0yCI0BIEHHOCTH BBIYHCIUTEIbHBIX AITOPUTMOB.

9 [ToctaHoBKa 3a/1aun pelICHUs] HETMHEWMHOrO YpaBHEHUSI C OJJHUM HEU3BECTHBIM. JIOKa
JTM3alKs KOPHEH.

10 | Tumsl cX0AMMOCTH UTEPALIMOHHBIX MTOCJIEI0BATEILHOCTEM.

11 MeTo1 MOJOBHHHOTO JEICHUS.

12 MeTton xop/.

13 Meton HerotoHa.

14 [Ipumenenue metoga HploTOHA K BRIYMCIICHUIO 3HAYCHUN (DYHKITHH.

15 Moaudukanuu metona HeroToHa.

16 | 'uObpuaHbIC ANTOPUTMBI.

17 | 3agaya 0 HENMOABMXKHOM TOUKEe. MeTo1 MPOCTHIX UTEpaLUil.

18 MeToJ1 IPOCTHIX UTEPALIMH JUIsl PEILICHUS] HEJIMHEMHBIX CUCTEM YPAaBHEHUM.

19 | Merox HetoToHa 1 ero MoauduKauy sl penieHns HeJIMHEHHbBIX CUCTEM YpaBHEHHI.

20 | IlocranoBka 3amaun pemienust CJIAY. OOycnosnennocts CJIAY.

71 Merton I"aycca u ero mpuMeHeHHEe K BBIYUCICHUIO 00pPaTHOM MaTpPHUIIBI U OTIPEIETUTEIS.
Meton ["aycca ¢ BBIOOPOM BEIYIIETO 2JICMEHTA.

22 | LU - paznoxeHue.

23 | Meton Xosecckoro.

24 LU-meton u QR-MeTo s HaX0XKIeHUST COOCTBEHHBIX 3HAYCHHUM.

25 | IloctanoBka 3aa4u NpuOJIMKEeHUsT HYHKINH.

26 | IlonunomuanbHas uHTepnossuus. MuorowieH Jlarpanxa.

27 | MuorouneH YeOnblena.

28 | MuHuMU3aMsl OLIEHKU NOTPEITHOCTHA WHTEPHOJISIINH.

29 NurepnionsauronHbiii MHOrowsieH HpIOTOHAa ¢ KOHEUHBIMU M pa3[elI€HHbIMH Pa3HOA
CTSIMU.

30 [IpenmymiecTBa 1 HETOCTATKU II100ATBHON MOTMHOMHUAIBHON MHTEpHONAHH. [loHsATHE
0 KYCOYHO-TIOJTMHOMHAIBHOW MHTEPHOJISAINH (JTOKATHHOM).

31 HaTepnossaims crutaiiHamu.

32 [ DnemenTsl Teopun matpull. HopMbl BEKTOPOB U MaTpHIL.

33 JInneiinas cucremMa. BBogHbIe cBeaeHUS.

34 [ Meton 'aycca. CxeMa €TMHCTBEHHOTO JICJICHUSI.

35 Meron T'aycca. KommnaktHas cxema. YCIOBHE CYIIECTBOBAHMS U €IUHCTBEHHOCTHU
.Upa3znoxenus.




36 | MeToa KBagpaTHOIO KOPHSI.
37 | QR-pasnoxenue MaTpuilbl. MeToa OpTOroHAJIM3alHH.
33 Uucno 00yCIOBICHHOCTH MATPHUIIBI, €T0 MPOUCXOXKICHUE W OCHOBHBIC CBOWMCTBA. XOA
OIII0 U TJI0XO0 0OYCIIOBJICHHBIE MATPUIIBL.
39 Meton pocToil urepanuu. Y cioBusi CXoauMocTH. CKOpOCTh ¢X0auMOCTH. O1EeHKa 10-
rpemHocTy. [IpaBuiio SIko6u npeobpa3zoBaHusi CHCTEMBI
40 I'panuenTHBIl MeTOA ¢ MNOCTOSHHBIM maroM. OIEHKa CKOPOCTH CXOJUMOCTH.
OnTrMab- HbIH BEIOOD 11ara. CBsi3b ¢ YHCIOM 00YCIIOBICHHOCTH
41 Meton ckopeimero cmycka. CBoHcTBO rpaaueHToB. OILlEHKa CXOAMMOCTH. MeTon
MUHH- MaJbHBIX HEBSI30K. OIIEHKA CXOIUMOCTH.
42 Cucrembl ¢ IPsIMOYTOJIbBHBIMA MaTpuliaMud. MeTosl HauMeHbIIUX KBaapaToB. IlceBo-
enieHus: cucteMbl. HopmanbHas cucrema.
43 | IIpoGaema coOcTBeHHBIX 3HaUeHUH. [IpeoOpazoBanue nogodus. CieKkTpalibHbIC 3a/1a4u.
44 Merto BpallieHH B Mpo0JieMe COOCTBEHHBIX 3HAUCHHIH.
45 MeTto npocToi UTepalvu JIsl HETMHEWMHBIX CUCTEM. TeopeMbl O CXOAUMOCTH. Y CIIOBUE
CkaTHsl HA OCHOBE MaTpullbl SIKOOu.
46 Merton Herotona 1t cuctemMsl ypaBHeHui. Teopema o cxoaumocTt. Moaudukammu me-
ToJa.
47 3aaya MHTEPIIOUPOBAHMS B Kilacce O0OOOMIEHHBIX MHOTOWIEHOB. CrcreMa (yHKIH
YeObméBa. MaTepnonupyrommuii 6a3uc.
48 3amaua anredpandeckoro MHTEepnoaupoBanus. MuorouneH Jlarpamwxka. Jluneitnas u na-
abonnueckas uaTepnossiys. [lorpemHocT HHTEPHOINPOBAHUSL.
49 3amava anreOpamueckoro WHTeproaupoBanus. MuorowieH HproTona. IlorpemHocTs.
OnTHUMAaNbHBIN BBIOOD Y3II0B.
50 | 3agava kpaTHOro MHTEPHOJIHPOBaHUsA. MHOrowieH Ipmura. [lorpentHocTs.
51 CmnaitH-unreprnonupoBanue. Jlunednwni crmaitn. KyOwueckuit craitH.  OneHka
[TOTPEIIHOCTH.
59 3amava Hawtydiiero npuoimkenus. YeOwlméBckas anmpokcumaius. MeTos HauMeHb-
[I1MX KBAJPAaTOB.
53 3amaua YMCICHHOTO WHTErpupoBanus. TepmuHomorus. HTepHoasAIMOHHAs KBAIPATYP-
Hasi hopMyIa.
54 | KBagpaTtypHbie hopMybl IPSIMOYTOJIbHUKOB. ONEHKH IMOTPEITHOCTH.
55 | Kanparypabie hopmyiisl Tpanenuii. ONeHKHA TOTrPEeITHOCTH
56 | Kagparypubie dopmyinsl CumncoHa. OIEHKH MOTPEITHOCTH
57 | KeagparypHas popmyna ['aycca. CoiicTBa y310B. OlIeHKa TOTPEITHOCTH.
58 | Ynucnennoe muddepenumpoanue. [Ipocreiinme hopmyIbl.
59 | KoppekTHOCTh BBIUUCIUTENHHOM 3a4a4H.
60 3agava 0 HEMOABUKHON TOUYKe. MeTO1 MPOCTHIX UTEPAIUH.
7.3.2. Kputepuu 1 HOpMbI OLCHKH
dopma nposeje-
Cemecrp’ Hs . Kpurepuu u HOpMbI OlleHKH®
MPOMEKYTOUHOM
aTrrecTanuu’
5 IK3aMeH «3a4TEHO» |

* Ecnu Qucyuniuna peanusyemcs HECKONbKO CeMECIpos, Mo CeMecmphbl YKA3blearomcs. 6 00Hotl mabnuye no nopsoxy.

5 .
Vkasvieaemces gpopma kommpoas (3avem, 3auem ¢ OyeHKou, dK3ameHn) u 8 ckookax gopma nposedenus (YCMHO, NUCbMEHHO, NO

HakonumenvsHomy petimuney (0aa oucyuniun, pearusyemvix ¢ bPC)).

6 Ecnu d)opMa KOHmMpOJs «3a4demy, mo ocmasunms mojbKO CMpOKU ¢ ommemrkamu o sademe, eciu qbopfwa KOHmMpoJsa — «3avem c

ouenkoﬁ» Uiu «3K3dmen», mo ocmaesunms mojibKo CMpPOKU C OYeHKAMU.




Cemectp

dopma nposee-
HUA
NMPOMEKYTOYHOM
aTTecTaluu

Kpurtepuu u HOpMBbI OLlEeHKH

(0 HAaKOIUTENb-
HOMY PEUTHHTY)

«HC 3a4TCHO»

«OTJIHNYHO»

- peritunaroBsIi 6amt 80-100

«XOpouio»

- pedTuHroBsld O6ast 60-79

«KYOOBJICTBOPUTCIILHO»

- perTuHroBbIN Oamt 40-59

KHEYOOBJCTBOPHUTCIBLHO»

- pedTHHroBsbIH 6as 0-39




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHuk, yuedHoe

KoaunuecTBo B

Ne nocooue, y41e0HO-MeTO- HAY4YHOH 0u0IHO0-
ABTOpBI, COCTABUTEJH 3arsnaBue (3aroJioBoK) I'ox n3nanus
n/n JN4YecKoe mocooue, Texke / Hanmeno-
NPAKTHKYM, Jp.) panue JBC’
1 Konmaxos H.C. OCHOBBI YHCJIEHHBIX METOLOB VYuebHOE mocodue 2014 9BC "IPRbooks"
2 | Kpaxorkuna E.B. YuclieHHbIE METO/Ibl B HAYUHBIX pacyeTax yaeOHOoe mocodue 2015 ObC "IPRbooks"
3 | lleBuenko I'.A. YuciieHHbIE METO/IbI nabopaTOpHBIN 2016 ObC "IPRbooks
MPAKTHKYM
4 | 3enkoB A.B. UncaeHHbIC METOIBI Y4ebHOE mocobue 2016 OBbC "IPRbooks
8.2. lonostHMTEILHAS JIUTEPATypPa
Tun (yuyeOHHK, yueOHOe KounyecTBO B
Ne nocooue, yu1eOHO-MeTO- HAY4YHOI 0u0IH0-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJi0BOK) I'ox n3panus
n/n JUYecKoe mocoomue, Teke / HaumeHno-
NPAKTHKYM, JP.) BaHue JDbC
1 I[Tumenos B.T'. Yucinenasle MeTobl. YacTp 2 VYyeOHOE mocodue 2014 SBC "IPRbooks"
2 | Tapacos B.H. Uucnennsie MeToabl. Teopwus, anroputMel, | YueOHoe mocoOue 2017 3BC "IPRbooks"
POrPaMMBI
3 | [InoxotHukoB K.O. MeTtobl pa3paboTKU MaTEMaTUYECKUX Kypc nexuuit 2017 9bC "IPRbooks"

MoOJIeJIe U BEIYUCIUTENbHBINA SKCIIEPUMEHT
Ha 0a3e maketa MATLAB

7 . .
Vkaszvieaemes konuuecmeo ox3. 0ist neyammvix u3()aHuu, onst 9JIEKMPOHHbBIX uzoanuil — naumenosarue I5C.




8.3. Ilepeuyenn NpoecCHOHAIBHBIX 623 JTAHHBIX U HH(POPMAIMOHHBIX CIIPABOYHbIX CHCTEM®

e «Poccuiickoe oOpazoBanue» - GpeaepanbHblil moptait: http:// www.edu.ru/index.php.

Hayunas snexktponnas 6ubnuoreka: http://elibrary.ru/defaultx.asp.

OnextponHas Oubnuoreunas cucrema [PRbooks: http://www.iprbookshop.ru/.

DenepanbHas yHUBEPCUTETCKAss KOMIIbIOTepHast ceTh Poccuu: http:/www.runnet.ru/.

Nudopmarnmonnas cucrema "Enunoe okHO mocTyna K o0pazoBarenbHBIM pecypcam': http://window.edu.ru/.

8.4. IlepeueHb NpPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBu3uTHI I[OFOB?pa
n/n (1aTa, HOMep, CPOK /IeliCTBHUSA)
1 MATLAB & Simulink Horosop 652/2014 ot 07.07.2014 (6ec-
CPOYHBI)
2 MathCAD I'K Ne 83 or 31.01.2008 (mom. cori. Ne84
ot 31.01.2008) (6eccpouHsIit)

8.5. Onucanme MaTepI/IaJILHO-TeXHI/I‘leCKOﬁ 6335], He00XO0AMMOM 119 OCYHIECTBJICHUSA 06pa3OBaTean0r0 npouecca mo IMCHUMIInHEe

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00PATOPHii, MACTEPCKUX H

Ne | 71p. 00beKTOB A1l IPOBe/IeHUsI PaKTH4e-

n/m | CKHUX M J1a00paTOPHBIX 3aHATH, IOMellle-

HM 1J151 CAMOCTOATEJILHOI padoThI 00Yy-
YA IUXcs (HoMep ayIuTOPUM)

IlepeyeHb 0CHOBHOIO 000pYAOBAHMA

1 VYyeOnast ayautopust Juisl npoBeneHust 3aHs- | CToJbl yYeHUUECKUE JIBYXMECTHBIE (MOHO-
TUH JIGKIIMOHHOTO TUMA. YueOHasi ayauTopus | OJI0OK) CTON MPEenoaaBaTeIbCKUM, CTYN ,
JUIST  TIPOBEACHHS 3aHATHH CEMHHAPCKOTO | JOCKA ayJIUTOpHAs(MEIIOBast)

TUna. YdeOHas ayIuTopusi Uisi KypCOBOTO
IPOEKTUPOBAHHUS (BBIIIOJHEHUS KypPCOBBIX pa-
00T). YueOHas ayauTopus ISl MPOBEACHUS
TPYHOIIOBBIX W HMHAWBUAYAJIBHBIX KOHCYJIbTa-
nuil. YueOHas ayauTopus A MPOBEICHUS
3aHATUM  TEKYLIEro KOHTPOJII M IPOMEXY-

8
Basvt 0annvix u qu)Op/\/laquHHble CnpaeovHble cucnmembvl 00121CHbL ObIMb AKnmydajlbHbl.


http://window.edu.ru/
http://www.runnet.ru/
http://www.iprbookshop.ru/
http://elibrary.ru/defaultx.asp

n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U
Ap. 00BbEKTOB /Il IPOBe/IeHUsI PaKTH4e-
CKHUX U JIa00PAaTOPHBIX 3aHATHH, OMeIle-
HM 1J151 CAMOCTOATEJIbHOI padoThI 00Yy-
Yamuxcs (HoMep ayaIuTOpPUM)

Ilepeyenb 0CHOBHOIO 000pYyAOBAHMA

TOYHOM aTTECTALAU.

KomnbroTtepHslil knacc. YyeOHast ayauTOpust
JUTSL TIPOBEZICHUS 3aHATUH JICKIIMOHHOTO THIIA.
VYuyeOHas ayauropust JUIsl IPOBEACHUS 3aHs-
THI CEMHUHApPCKOTO THNA. Y4eOHas ayauTo-
pusl A NPOBEICHHUS JIAOOPAaTOPHBIX PAabOT.
VY4eOHas ayTMTOpHS I KypCOBOTO TIPOCKTHU-
poBaHUs (BBIIIOJHEHUS KYPCOBBIX paboT).
YueOHass  ayauTopus IS TPOBEACHUS
IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJbTa-
nui YueOHas ayAuTOpHs sl IPOBEICHUS 3a-
HATUHA TEKYLIEro KOHTPOJS U MPOMEXYTOU-
HOM aTTeCTALNH.

Cronbl y4eHHYECKHUE,IEPEHOCHON MPOEeK-
TOp, 3KpaH, CTOJI MPENoJaBaTeIbCKUM,
CTYJbsl, JJOCKa aynuTOpHas (MapKepHas),
[IK ¢ Bbix0a0M B ceTb MHTEpHET

VYuebHas ayauTopusi JUIsl IPOBEACHUS 3aHs-
TUH JIGKIIMOHHOTO TUMA. Y4yeOHasl ayAuTopus
JUIsL TIPOBEIEHHUS 3aHITHM CEMHHAPCKOIro
TUna. YdeOHas ayIuTopusi Uisl KypCOBOTO
IPOEKTUPOBAHUS (BBIOJIHEHUS KYPCOBBIX pa-
60T). YueOHasg ayautopus JUisl MPOBEACHUS
IPYNIOBBIX U WHAMBHUIYAJIbHBIX KOHCYJIbTa-
nuil. YueOHas ayautopus A NPOBEIEHUs
3aHATUH  TEKYIIEro KOHTPOJIS M IPOMEXKY-
TOYHOM aTTECTalUH.

CroIbl yYeHHUECKHE JIBYXMECTHBIE (MOHO-
0JIOK), CTOJI TIPENOJaBaTEeIbCKUM, CTYII,
J0CKa ayAuTOpHasi(MeIoBas).

VYuebHas ayauropusi JUIsl IPOBEACHUS 3aHs-
TN JIEKIIMOHHOTO TUTA. Y4eOHast ayauTopus
Ul TPOBEACHUSA 3aHATUA CEMHHAPCKOIO
TUna. YuyeOHas ayauTopus I KypCOBOTO
MIPOCKTUPOBAHMSI (BBIIOJHEHHUSI KYPCOBBIX pa-

CroJibl yUeHMUECKHE IBYXMECTHBIE (MOHO-
0JIOK), TOCKa ayJUTOpHAs 3-X CEKIMOHHAS
(MenoBast), CTON NPENOJaBATEIbCKUM
CTYJIbS, TPOEKTOP Acer
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n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PATOPHIi, MACTEPCKUX U
Ap. 00BbEKTOB /Il IPOBe/IeHUsI PaKTH4e-
CKHUX U JIa00PAaTOPHBIX 3aHATHH, OMeIle-
HM 1J151 CAMOCTOATEJIbHOI padoThI 00Yy-
Yamuxcs (HoMep ayaIuTOpPUM)

Ilepeyenb 0CHOBHOIO 000pYyAOBAHMA

60T). YueOHasg ayautopus JUisl NPOBEACHUS
TPYNMNOBBIX U WHAMBHUIYAIbHBIX KOHCYJbTa-
nuid. YueOHas aynuTopusi ISl TPOBEIACHUS
3aHATUNA  TEKYIIErO0 KOHTPOJIS M MPOMEXKY-
TOYHOM aTTECTAIIUH.

Kowmnerorepnsiii  knacc. Ilomemenue i
CaMOCTOSITENIbHOM padoThl. YueOHas ayauTo-
pHs AJIs [IPOBEJEHUS 3aHATUNH CEMUHApPCKOIro
Tuna. YueOHas ayJIuTopusi Uisl KypCOBOTO
POEKTUPOBAHUS (BBIIIOJIHEHUS KYPCOBBIX pa-
60T). YueOHasg ayautopus JUisl NPOBEACHUSA
IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYJbTa-
nuil. YueOHas ayauTopus A NPOBENCHUS
3aHATUH  TEKYIIEro KOHTPOJIS M IPOMEXKY-
TOYHOMW aTTECTALUH.

Crosibl y4eHMUYECKHE, CTYJbsl Yy4Y€HHYE-
ckue, [IK ¢ Beixogom B cetb MHTEpHET
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