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1.

MecTto nucuuminabl B cTpykrype OITOII

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 003aTeIbHON YacTu

b1.0.09 Iuddepenunanbupie ypaBHEHHS

Ne MecTo AuCHMILVIMHBI B y4eOHOM CraHaapTHBIH TeKCT AJ151 aBTOMATHY€eCKOI0
Bapu iaHe o0pa3oBaTebHOI 3anmoJiHeHus1 B KOHcTpykTope PII/{
aHTa NPOrpaMMbl

1 brnox 1. Juctmmmmasl (Moxymu) | Auctummuna b1.0.09 duddepenunanbubie ypaBHeHUs

O0s3aTenbpHas YacTh

oTHocHuTcs K oOs3atenbHor dactu OOIl HampaBieHus
noarotoBku 02.03.02 dynnamenrtanbHas HHPOpPMaTHKA
1 MTHGOPMAIIMOHHBIE TEXHOJIOTUH.

2. TIlaanupyemble pe3yJibTaThl 00yYeHHsl 0 JHCIHILINHE, COOTHECEHHbIE ¢ IIJIAHUPYEMbIMHI
pe3yJibTaTaMi 0CBOEHHsI 00Pa30BaTeJIbHOI MPOrpaMMbl (KOMIETEHIHSIMH M HHAHKATOPAMHU
JMOCTHIKEHHUS] KOMIIeTeHI[Hi)

I[Inanupyemble pe3yJbTaThl 00y4eHUsI O TUCIUILIHHE HaumeHnoBanue
(Moay.110), B COOTBETCTBUH € HHAUKATOPOM JI0CTHKEHUS OII€HOYHOT0
@opmupyembie KOMIIETEHIIN U cpeacTBa
KOMIIETEeHIINH
OMHETEHIL HNuauxarop Pe3yabTaTrhl 00yueHust
(o, coneprkanue JMOCTHKEHUS N0 AMCHUILIHHE™*
KOMIIETEHIUH) KOMIIeTEHIIMH™*
(xom, comepxaHue
WHAAKATOPA)
VK-1 Cnocoben | YK-1-2. Ymeem | Ymemo cobecedosaHue
Ocyux!ecn’IG]lﬂmb COOMHOCUNMbB 60CNPUHUMAND, o6o6mamb u aHaiusuposeams
uHgopmayuro
NOUCK, PA3HOPOOHbIE AGNEeHUsA
KpumuyecKkuil u
aManu3 U cummes | CUCMeMamu3uposamo
ungopmayuu, ux 8 pamxax
npUMeHAmMb uU3OpanHbIX 81008
cucmemHblll npogeccuonanbHol
nooxod ons | desmenbHOCMU
peutenus
NOCMABNIeHHbIX
3a0ay
OIIK-1: Cnocoben | OIIK-1.1.: 3naem | 3namo cobecedosaniue,
npumensimo OCHOBHbBLE NONOJCeHUs | ®  00wylo  meoputo  Ougpepenyuanoroix mecm
aA6HeHUull U cucmem ()u E€PEHUUATIbHBbIX
pynoamenmanvhvie | U KOHYenyuu 8 yp g Dpepeny
obnacmu ypaeneHuil (cywecmeosatniue u
3HaHUS, K
MameMamu4eckux u eOUHCMBEHHOCMb pewenus 3a0a4u oulu,
nojly4yeHHuvle 6 HenpepvleHasl 3aeucumocms om
Y ecmecmeeHHbIX HAaYK, pep .
06Jlacmu 6a306ble meonu u HA4ajlbHblLX  YCl106UU u napamempoes,
P ouggepenyupyemocmvb  no  HAYATLHLIM
mamemamutieckux OCHOGHle ycuroesusim u napamempam,
u (unu) | mepmunono2uro o meopuio auneunvlx Oupepenyuanvibix
ecmecmeennblx YpasHeHull u cucmem ypasHeHuil;
HayK, u o munasl u MemO()bl pemveHuﬂ
UHmezcpupyemsblx HEIUHEUHbIX
UCNONIL308AMb UX 8
0ObIKHOBEHHbBIX oughpepenyuanvrbix




npogeccuoraibHou
oesmelbHOCmU

VpasHeHul Nepeoeo U 8bICUIUX NOPAOKOS,
meopuio UHmMezpanos HOPMAIbHbIX CUCTEM
oughgpepenyuanvHvIx ypasHeHuii;

meopuio ycmouuugocmu peuienuii
oughpepeHyuanbHbIX ypasHeHUull U cucmem
ypaeueHuil;

onpedenenue U dManvl  NOCHPOEHUS
MamemMamuueckol mMooenu OUHAMUYECKOl
cucmembi;

KayecmeeHHO-4YUC/IeHHble Memoobl
nocmpoernust napamempuieckKux u
d)aSOG‘bLXT nopmpemoe a6moOHOMHbLX

OUHAMUYECKUX CUCTneM 68Mmopoco nopﬂdm.

OIIK-1.2:
ocyujecmansme
nepsuunvlii.  coop u
amanuz — mamepuaia,
UHMEPNPemuposams
PA3IUYHbLE
Mmamemamuyeckue
obvexmol

Ymeem

Ymemso

Haxooums obwee peuieHue U peuleHue
3adayu Kowwu uHme2pupyemvix
ougpgpepenyuanvrvix  ypasuenuit  1-20
nopsioka (c PA30enoUUMUCs
nepemenHvIMU, 0OHOPOOHbIE, NUHElHble, 8
nOAHbIX QU pepenyuanax u npueooUMbie K
HUM, He paspeuleHmvle OMHOCUMENbHO
npousBoo0Hol);

Haxooumsv o0bwee peuwieHue U peuleHue
3a0auu Kowwu JIUHelHbIX
oughgpepenyuanvHbIX  YpasHeHull  8blCUIUX
nops0Kos c NOCMOSIHHBIMU
K03 uyuenmamu;

Haxooums oOwee peuieHue U peuleHue
3a0auu Kowu JUHCUHBIX
oudepenyuanvublx ypasHeHutl  BbLCULUX
nops0Kos c nepemeHHbIMU
Koapduyuenmamu;

Haxooumsv o0bwee peuieHue U peuleHue
3a0auu  Kowwu  aumelinvix — cucmem
oughpepenyuanvrvlx ypasHeHu c
NOCMOAHHBIMU KO3 Puyuenmamu,
HaxoOumsv obujee peulenue U peuieHue
3a0auu Kowu HeNUHCUHbIX
oughpepeHyuanbHbIX  YPaGHEHUl  8bICULUX
nOpsA0KO8 U HEeNUHEUHbIX  CUCTEeM
VpaeHeHull;

Haxooumu cocmosinust pasHosecus
ABMOHOMHBIX — OUHAMUYECKUX — CUCTEM
6MOPO20 NOPAOKA, UCCLEO08aMb UX MUN U
xapaxkmep YCmMoOUuUBOCMU NO  NEPEOMY
npubIuUdICeHUIO,  CIPOUMb @aszosviii
nopmpem

3a0ayu

OIIK-1.3: Hmeem
npaxmuqecmtﬁ onblm
pabomvl ¢ peweHuem

CMaHOapmHulx
MamemamuyecKux
3a0ay U npumMeHsiem
eco 8
npogeccuonanbHoll

oesmelbHoOCmu

Braoemo

HaevlKamu

nocmpoernust mamemamudecKux

MoOeell 8 pA3HbIX NPeOMemHbIX 00AACMSAX

3a0ayu




3. CTpyKTypa U coaep:kaHue TUCHUTINHBI

3.1 TpynoeMKOCTb AMCUUIJIMHBI

o4yHas popma

o0yueHust
O01as Tpy10eMKOCTh 73ET
YacoB 1o yueGHOMY ILUIAHY 252
B TOM 4YHCJIe
KOHTaKTHasi pa0ora: 115
- 3aHATHSA JIEKIIHOHHOI0 THIIA 48
- 3aHSITHSI CEMHUHAPCKOI0 THIA 64
- Tekymi KoHTpoJIb (KCP) 3
caMoCTosITe/IbHAsA padoTa 101
IIpoMeskyTOoUHasI aTTeCTALUS — 3a4eT, IK3aMeH 36
B Tom umncie:
3 cemecTp
O0umas Tpya10eMKOCTh 33ET
YacoB 1o yueOHOMY ILIAHY 108
B TOM 4YHCJIe
KOHTAKTHasi padora: 65
- 3AHATHA JEeKIUOHHOI0 THIIA 32
- 3aHATHA CEMHUHAPCKOI0 THIIA 32
- TeKyluii KoHTpoJb (KCP) 1
caMoCTosITe/IbHAsA padoTa 43
IIpoMeskyTOUHasI aTTECTALUSA — 3a4YeT
4 cemecTp
O0mas Tpya0eMKOCTh 43ET
Yacos 1o y4eOHOMY IUIaHY 144
B TOM 4YHCJIe
KOHTAKTHasi padoTra: 66
- 3aHATHA JIEKIMOHHOI0 THIIA 16
- 3aHATHA CEMHUHAPCKOI0 THIIA 32
- TeKyluii KoHTpoJb (KCP) 2
caMoCTosITeJIbHAsl padoTa 58
IIpomeskyToUHasi aTTECTALUS — 3a4eT, IK3aMeH 36

3.2. Conep:xanue TUCUUIMIMHBI
4




HaumeHoBaHUe H KpaTKoe B ToM uncie

coep KaHue pa3aesioB U KounrakTHasi padora (padora Bo
TeM THCHMIIJIMHBI , B3aHMO/IeliCTBHH ¢ NMpenoaaBaTeyieM), 4achbl U3
HHX

Bcero (uacel)

3anarus
JIEKIMOHHOI'0
THIIA
3ausaTus
CEMHHAPCKOT0
THIIA
3angaTus
JIaGOpPaTOPHOTO
THIA
Bcero

3 cemectp

1. IlonsTue 0
muddepeHnnantsHOM
YpaBHEHHH.
Marematuueckue  MOJENIU
JUHAMHYECKUX CHCTEM B
thopme OOBIKHOBEHHBIX
I depeHIraTbHBIX
ypaBHeHH: OOBIKHOBEHHOE
muddepeHnranbHOe
ypaBHEHHE.
Jduddepernnansaoe
ypaBHEHHE B  YacCTHBIX
MIPOU3BOJHBIX. Ilopsnox
YpaBHEHHS. CucreMbt
nuddepeHInanbHbIX
ypaBHEHMH. 3aayu aHaIu3a
U TEOMETPHUH, INPHUBOJIINEC
K OOBIKHOBEHHBIM
muddepeHnraTbHBIM
YpaBHEHHSM.
Maremariuueckue — MOJENN
JUHAMHYECKUX CHCTEM B
dhopme OOBIKHOBEHHBIX
nuddepeHInanbHbIX
YpaBHEHHH. 14 2 4 6

2. Juddepenunansueie | 34 14 12 26
YpaBHEHHUS MIEPBOTO
MopsJIKa: Obmee,
4yacTHOE, 0c0o0oe pelIeHue.
OOmmit wHTerpan. 3amava
Koum. Ilone nanmpaBneHuil.
MeTton HU30KJIUH.
Wnterpupyemole THIIBI
ypaBHEHHH TIEpBOTO
HOpsiZIKa, Ppa3pelIeHHbIX
OTHOCUTEJILHO IIPOU3BOIHON
(ypaBHEHUS c
pa3AeTSIOINMHUCS

MepPEMEHHBIMH, OJHOPOIHBIC
YpaBHEHUS, JIMHEITHBIE
YpaBHEHHs, YPABHEHUS B
noiHbIX quddepeHnnanax u
MPUBOJUMBIE K
HUM).CyIiecTBOBaHHE u
o0Iye CBOMCTBA peLICHUH
ypaBHEHUH LIEPBOIO
TOpsi/IKa, pa3perIeHHbBIX
OTHOCUTEJILHO IIPOU3BOIHOMN

CamocrosiTeJIbHAsI paGoTa
00y4JaIIerocsi, 4achbl




(cyuiecTBoBaHUE u
€MHCTBCHHOCTh  PEILICHUS
3a7a9u Komm,
HPOJOKAEMBIE "
HETIPOIOJDKAEMbIE PEIICHNS,
CTEICHb TJIaIKOCTH
peLIeHUH, HeIpepbIBHAs
3aBHCUMOCTh PELICHUH OT
HayalbHbIX  YCJIOBUH |
apaMeTpoB,

T epeHIIPYEeMOCTh
pelleHuil 1o HavYaJbHBIM
YCIOBHAM M IapaMerpam).
YpaBHEHUS [IEPBOTO
HOpsAJKa, HE pPa3pelIcHHbBIC
OTHOCHUTEIIFHO
MIPOU3BOJHONW.  YpaBHEHUs
Jlarpanxa u Knepo.

3. JuddepennnansHeie
YpaBHEHHUS BBICIIIUX
nopsakos: Obiiee perieHue.
3agaya Kommn. Tumnsr
YPaBHEHUM, UHTETPUPYEMBIE
B KBagparypax. Tunel
YpaBHEHUW, JOIyCKarolue
MOHW)KEHUE MOPSIKA.

17

4. JluHeilHble ypaBHEHUS
BBICIINX TIOPSIIKOB:
@dyHIaMeHTaNbHasE cucTeMa
pemennii. Obmiee perreHue
JUHEHHOTO  OIXHOPOIHOTO
YpaBHCHHS. Obmee
pelieHue JIMHEMHOT O
HEOJHOPOJHOTO YpPaBHEHHS.
OTpIcKaHue YacTHOI'O
peleHus JIMHEMHOT O
HEOJHOPOJHOTO YpPaBHEHHS.
MeTton BapUaluu
MPOU3BOJILHBIX
MocTOsIHHBIX. MeTton Komn.
Jluneitnble  ypaBHEHHsS ¢
MOCTOSIHHBIMH

K03 unmeHTaMu.

24

14

10

5. Cucrempl 0OBIKHOBEHHBIX
quddepeHIraTbHbIX
YpaBHEHMM. Teopus
WHTETPAJIOB  HOPMAJBHBIX
CUCTEM: Kanonngeckas
cucrema

g depeHIanTbHbIX
ypaBHeHui. Cucrema B
HopManbHOH hopme. Ob1ee
peuwenne. 3amaya Komm.
Teopema cyiecTBOBaHUS U
€MHCTBEHHOCTH  PEIlEHUs
3amayn  Komm. OOwmmit
WHTErpal. IlepBriii
HHTErpal. Teopus
HMHTErpajioB HOpMaJbHOU
CHCTEMBI. CucteMbl B
CUMMETPHUYECKOH popme.

18

10

Texymmii korTpOH (KCP)

6




IIpomexyTounas
aTtrecranys — 3aueT

HWroro 3 cemectp

108

32

32

65

43

4 cemecTp

6. JInHeHbIE CUCTEMBI

Qg depeHIraTbHBIX
YpaBHEHHH C ITOCTOSTHHBIMH
Ko Purmentamu:
OyHmaMeHTaIbHAS CHCTEMA
pemennii. O01Iee pemeHmne
JIMHEWHON OTHOPOJIHOM
cucreMsl. Meton Ditnepa
MOCTPOCHUS
(hyHIAaMEHTAILHOW CHCTEMBI
peurenuit. OOIIee pereHne
JIMHEWHON HEOAHOPOJAHOU
cuctemsl. OTbICKaHHE
YaCTHOTO PEUICHUS
JIMHENHON HEOJHOPOIHOM
CHUCTEMBL. MeTo]1 BapHaluu
TIPOM3BOJIIBLHBIX
MOCTOSIHHBIX. MeTont
HEeoTpeAeIeHHBIX

K03 PHUIUEHTOB ISt
OTBICKaHUSI YaCTHOTO
pelIeHuss HeOAHOPOAHOU
CHUCTEMBI CO CIEIUATbHBIMHU
MPaBBIMH YaCTSIMH B BUIC
KBa3HUIIOITMHOMOB. MeTo
KOMILICKCHBIX aMILTUTY.
[IpuHIUT CyTIepIo3UITIHT.

34

10

14

20

7. YcTOMYMBOCTH pELICHUN
I depeHIraTbHBIX
ypaBHeHuii:  Omnpenenenue
YCTOMYUBOCTHU 1O JIAIMyHOBY
u ACUMIITOTUYECKOU
YCTONYMBOCTH.
Hccnenosanne
YCTOMYUBOCTU IO IIEPBOMY
npubmmkenuto.  Kpurepuii
Payca-I'ypsuua.
Hccnenosanue
YCTOMUUBOCTU C IOMOUIBIO
¢ynknun JlsnyHoBa

34

10

14

20

8. DneMeHThl KaueCTBEHHOM
Teopun A hepeHIHATEHBIX
YpaBHEHUU. ®da3oBbie
HOPTPETHI aBTOHOMHBIX
JTUHAMHUYECKUX CHCTEM
BTOPOTO HopsiaKa:
ABTOHOMHBIE u
HEaBTOHOMHBIE  CHCTEMBI.
ABTOHOMHas cucreMa
BTOpPOTO TOpsAKa M ee
(hazoBoe MIPOCTPAHCTBO.
CBsi3p  Mexay (a3oBBIMH
TPaeKTOPUSIMH u
WHTETPATBHBIMA ~ KPHBBIMH.
CocTosiHUS paBHOBECHS, UX
THII u Xapakrep
YCTOMYHUBOCTH. ®azoBbIi
MIOPTPET. KauecTBeHHO-

38

12

20

18




YHCIICHHBIC METOJIBI

MOCTPOCHUS (hazoBBIX

TIOPTPETOB ABTOHOMHBIX

TMHAMAYIECKHAX CHCTEM

BTOPOTO MOPSIJIKA.

Texymmit korTpOsb (KCP) 2 2

IIpomexyTounas 36

aTTecTalys — 9K3aMeH

Uroro 4 cemec 58
P 144 16 32 50

Tekyuuit KOHTPOJIb YCIIEBAEMOCTH pealn3yercs B (popMe OIpOCOB HA 3aHITHUSIX CEMUHAPCKOIO THIIA.

[MpomexyTodHas aTTecTanus MPOXOAUT B TPAAUIIMOHHBIX (popmMax (3auer, IK3aMeH).

4. YueOHO-MeTOAMYeCKOe o0ecrieYeHre CAMOCTOSITeIbHON PadoThl 00y4aroIuXxcs

http://e-learning.unn.ru/enrol/index.php?id=247 ¢ 5JeKTPOHHBIM TECTHPOBAHHUEM OOYYAFOIIUXCS

popabdOTKa TEOPETUYECKOTO MaTepraia JEKIIMOHHBIX 3aHATHIA,
OCBOEHHE MaTepuaia, BRIHOCUMOTO Ha CaMOCTOSITEIbHYIO TPOPaboTKY;
BBITIOJIHEHHUE JOMAIITHUX 33JIaHUM TI0 TPAKTUYECKUM 3aHATUSIM; - JlomMaliHue 3amianus
BbIIatOTCA 10 3anadyHuky OwmunmnoB A.D.- CoopHuk 3amad 1o auddepeHuaIbHbIM
ypaBHeHusaMm. M.: Hayka, 1979; M.: Kumwxuwii gom «JIu6poxkom»/URSS, 2009,
KOTOPBIM BKJIIOYAET KPATKH 0030p TEOPETUUECKOT0 MaTepHalia U MPUMEPHI PEIICHUs
3a/1a4y U3 KaXJI0To pasjera.
MOATOTOBKA K BBHIMOJHEHUIO MUCbMEHHBIX KOHTPOJBHBIX PadoT;
MOJIFOTOBKA K MPOMEKYTOYHOM aTTecTaluu B opMe 3K3aMeHa.
Huddepenunansabie ypaBHeHUs. DNEKTPOHHBIN ympaisemsblii kypc. H.Hoeropox, HHI'Y, 2014.

®oHJ 311eKTpOoHHBIX 00pa3oBaTenbHbIX pecypcoB HHI'Y, Ne 247E.14.08 na caiite

MpEeAMET YCBOCHHUS U3y4aeMOro MaTepuaia 1 MPOBEPKH UX CAMOCTOSITEIbHONU pabOTHI.

Ha

KOHTpOJ'II)HI)Ie BOIIPOCHI M 3adaHud JIA IMPOBCACHHA TCEKYHIECTO KOHTPOJISA U HpOMe)I(YTOqHOﬁ

aTTeCTalluM 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHBI B 1II. 5.2.

5. DoHJ 01LIEHOYHBIX CPEeacCTB AJIs ﬂpOMe)KyTO‘IHOﬁ aTTeCTalluM IO JHCHHUIIJINHE (MO)IyJ'lIO),

BKJIIOYAIOIIHI
5.1. OmnucaHue 1MIKaj OLIEHUBAHUS PE3YyIbTAaTOB 00YUEHHUS M0 TUCHUIUINHE
YpoBeHb Ixana oueHuBaHusi chOPMHPOBAHHOCTH KOMIETEHIIUH
copmupoBan
HoCTH fLioxo HEy/IOBJIETBO | YAOBJIETBOPH 0Y€HL X0poIo
KoMmeTeHIH PUTEIBHO TeJILHO xopotio OTTHIHO
(MHaUKaTOpa MPEeBOCXO0HO
JMOCTHKEHHUST
KOMIIeTeHLHIi) He saureno 3aUTEHO
OrcyrcTBHe YpoBeHb MuHuMansHO | YPOBEHb YpoBeHb YpoBeHb
3HaHUH 3HAHMM HIKE | TOMyCTHMBIH 3HaHUU B 3HAHWUU B 3HAHMI B
TEOPETHYECKO | MUHUMANbLHBI | YPOBEHb o0BeME, o0BeEME, oObeMe,
3HaHusg ro Marepuana. | x 3HAHUH. COOTBETCTBYIOIL | COOTBETCTBYIOIIL | COOTBETCTBYIO
Tpe6GoBaHMUiL. Jomymieso €M MporpaMMme €M IporpamMMe meM yPOBef“’
HeBo3mMoxkHOC | Yfvienn mecto | mmHOrO TOJITOTOBKH. MOJITOTOBKH. nporpamMme SHaHUH B
Th OLIEHUTH rpy6EIe HerpybbIx JloryIeHo JlomyImeHo HOArOTOBKH, 00BeME,
NOJHOTY OLIHMOKH. OIIHOKH. HECKOJIBKO HECKOJIBKO Ges ommbok, | PEBPILIANOIIC
3HAHMH HerpyobIx HECYIECTBEHH M porpammy



http://e-learning.unn.ru/enrol/index.php?id=247

BCJICJICTBHE OIIHOOK BIX OIIMOOK MOATOTOBKH.
OoTKaza
obyuaromieroc
sI OT OTBETA
OtcyTcTBHE IIponemoncTpH IIponemoHcTpu IIpoaeMoHcT IIpoaeMoHcT
YT TpoemoHcTp p Tp p p p p p p
MHHHMAJTLHEI pOBaHBI BCE pOBaHBI BCe WPOBaHEI BCE WPOBaHEI BCE
. HPOBaHbI
X YMEHUH . Ilpu perenuu P OCHOBHbBIC OCHOBHBIE OCHOBHBIE OCHOBHBIC
OCHOBHbBIC
HeBo3MOXHOC | cTaHmapTHBIX YMEHUSL. YMEHHUS. YMEHUS,peIe | YMCHUS,.
MEHHUSI.
Th OLICHUTH 3a/may He ; Pemiensl Bce Pemiensl Bce HBI BCE Pemiensl Bce
CIICHBI
HaJu4Kre IPOJEMOHCTP OCHOBHbBIC OCHOBHBIE OCHOBHBIC OCHOBHBIC
. THITOBBIE
yMeHU HPOBaHbI 3aJ1a4M C 31249 . 3aJIa4u C 3aJIauH.
Ymenus 3a7a49H C
— BCIICJICTBUE OCHOBHbBIE 6 HerpyObIMU BrImonHeHBI Bce | OTAEIbHBIMU BainoaHeHBI
HE BIMU
OTKaza yYMEHHUs. rpg OIIMOKaAMH. 3a/1aHus, B HECYIIECTBEH | BCE 3aJlaHMs,
OIIMOKaMH.
oOyyaromieroc BrIoHEHBI BCe | MOJHOM HBIM B IIOJTHOM
BrinonHeHBI
s OT OTBETA HNmenn mecto 3aJ1aHusd, B o0beMe, HO HEI0YETaMH,
BCE 3aJ[aHHs
rpyObIe A TIOJIHOM HEKOTOPBIE C BBITIOJTHEHBI o0Beme 6e3
HO HE B
OMINOKH. o0BeMe, HO HeI0YeTaMU. BCe 3amanus B | HE0UCTOB
MIOJTHOM
HEKOTOPBIE C TOJIHOM
oObeme.
HEI0YEeTaMH. oOBeMe.
IIpomeMoHCcTpH IIpomeMoHcCT IIpomeMoHCT
IIponemoncTpu pol p polt p pol p
Ipn pemennn | Mmeercs OBAHDL pOBaHBI HPOBaHbI HpOBaH
OTCyTCTBI/Ie CTaHIAPTHBIX MHUHHUMAJIbHBI 16) 0a30BbIC HaBBIKHA TBOpl{eCKI/Iﬁ
. a30BbIE
BJIAJICHUS 3a/1a4 He i HABBIKK HOXOM K
HaBBIKH
MaTepHAaIOM. MIPOJAEMOHCTP U PELICHHH | perneHHE0
Habo
HeBo3MosxHOC IngBaHI)I HaBHI;OB . PTp— MIPU PEIICHUN HeCTaHaap6TH HECTAaHIapTH
Th OLICHUTH a30BbIC CTaHJAPTHBIX BIX 3a/1a4 0e3
HaBbiku H CTaHAAPTHBIX Aap a BIX 337129
HaJIu4Kre HaBBIKH. peueHns saau ¢ 3ama4 6e3 OIIHOOK U
HaBBIKOB CTaHJIapTHEIX OIIHOOK U HEI0YETOB.
HEKOTOPBIMH
BCIICJICTBUE Nwmenn mecto | 3amad ¢ HEJI0YETOB.
HeI04YeTaMK
oTKa3a rpyobIe HEKOTOPBIMH
obyuwaromeroc | OLMOKH. HeIoueTaMu
s OT OTBETA
IIxana oueHKH NPHU MPOMEKYTOYHOM aTTeCTalluH
Ouenka YpoBeHb NOATOTOBKH
[IpeBocxonHO Bce komnieTeHIIMYU (4acTH KOMIICTCHIINH ), Ha (OPMHUPOBAHUE
KOTOPBIX HAIIpaBJICHA IUCIUILINHA, C(QOPMUPOBAHKI HA YPOBHE HE
HUXKE «IIPEBOCXOTHO»
OTIM4HO Bce kommereHmmu (Y4acTH KOMIIETEHIWI), Ha (HOpMUpPOBAHUE
KOTOPBIX HampaBjieHa DUCLUIIINHA, C(bOpMI/IpOBaHLI Ha YpOBHE HE
HUKEC «OTJIIMYHO», IIPU OSTOM XOTiA 6BI OJHa KOMIICTCHIIHA
C(OopMHUpOBaHa Ha OBHC «OTJIMYHO»
3a4YTCHO (b PMHP yp

Odenb xopomo

Bce kommereHunmu (YacTM KOMIETEHUMH), Ha (OpPMHPOBaHHE
KOTOPBIX HampaBiieHa AWUCIMIUIMHA, CPOPMUPOBAHbI Ha YPOBHE HE
HI)KE «OYEHb XOpOIIO», MPH ATOM XOTS OBl OJHAa KOMITETEHIIHS

C(i)OpMI/IpOBaHa Ha YPOBHC «OUCHBb XOPOLIO»

Xopomo

Bce xommerenmmy (Y4acTH KOMIETEHIWI), Ha (GopMUpOBaHHE

KOTOPBIX HaIpaBJICHA AWCIMUIIINHA, C(l)OpMI/IPOBaHBI Ha YpPOBHC HC




HIDKE «XOpOIIO», TPH O3TOM XOTS OBl OJHA KOMITCTCHITUS
chopMHpOBaHa Ha YPOBHE «XOPOIIIO»

YnoBierBoputenbHO | Bce  KoMmereHumM (4acTM  KOMIIETEHIMH), Ha (OpMUpOBaHUE
KOTOPBIX HampaBieHa NUCIHIUINHA, C(HOPMHUPOBAHBI HA yPOBHE HE
HWKE «YIOBIETBOPHUTEILHOY, IIPHU 3TOM XOTS OBl OJIHA KOMIIETCHLIUS
chopMrpoBaHa Ha YPOBHE «YIOBIETBOPUTEIHHO

HeynosnerBopurenp- | Xora ©Obl oHA KOMIETEHIMs C(OPMHpPOBaHA HAa  YPOBHE
HO «HEYNOBJIETBOPHUTEIBHO», HH OJHA W3  KOMIIETCHIHHA  HE
c(hopMUpOBaHa Ha YPOBHE ILTIOXO)

HE
3a4TCHO

ITnoxo Xots ObI 01Ha KOMIETEHITNS CPOPMHUPOBAHA HA YPOBHE «IIJIOX0»

5.2. TumoBble KOHTPOJbHbIE 3aJaHUSI WM HHbIE MaTepHAJIbl, HeOOXOAUMbBIE IJsl OLEHKH
pe3yabTaToB 00y4YeHHust

5.2.1 KoHTpoJ/IbHBIE BONIPOCHI

Bonpocut Koo ¢opmupyemoii komnemenyuu
Ocnosnvie nousimus o J[Y. Obviknosennvie IV u JIV 6 uacmuvix npouzeoonvix. Iopsook VK-1
JY. 1V, pazpewiennvie u nepaspewennvie omuocumenvbHo npouzeoonou. Cucmemot J1V.

Mamemamuueckue mooenu OuHaMUecKux cucmem  popme oovikHosenHwix /Y. VK-1
Y 1 nopsaoka, paspewennvie omHocumenvHo npouzeooHol. Pewenue. Obwee pewenue, OIlK-1
yacmuoe pewenue. Obwuii  unmeepan. 3adaua Koww. Cywecmeosanue u

eOUHCMEEeHHOCMb peuteHus 3a0ayu Kowu.

Teomempuueckas unmepnpemayus /[AY 1 nopaoka, paspeuweHHo20 OMHOCUMENLHO VK-1
npoussoonou. Ilone nanpasnenuii. Hnmeepanvhas xpuseas. [eomempuueckuti cmwicl

sadauu Kowwu. Obviknosennvle u 0ocobvie mouxi.

Kauecmeennoe uccnedosanue JIV 1 nopsoka, paspewieHHo20 OMHOCUMENbHO VK-1
npouzeoonou. HMzoxaumel. Jlunusi sKcmpemymos u JuHus nepecubos UHmMezpanrbHblx

KPUBDIX.

Ocobvie pewenuss Y 1 nopaoka, paspeuwienHo20 OMHOCUMENbHO HPOU3EOOHOU. OIlIK-1
Cnoco0vl ux omviCKauus.

JY 1 nopsoka ¢ pazoenrsromumucs nepemMenHbIMU U RPUBOOUMbBLE K HUM. OIlK-1
Oonopoonvie /1Y 1 nopsioka. OIlK-1
J1Y 1 nopsaoka, npugooumvie kK 0OHOPOOHBIM. OIlIK-1
Jluneinvie JIY 1 nopsoxa. Cmpykmypa obweeco pewenus. Memoo eapuayuu OIlK-1
NPOU3BOALHOU NOCHOSHHOU.

JY 1 nopaoka, npusooumeie k nunetinvim. /Y bepuynnu u Pukkamu. OIlIK-1
AV 1 nopaoxa 6 noanvix ouggepenyuanax. OIIK-1
Hnmezpupyrowuii. mnoscumens JJY 1 nopsaoxa. Cnocobwr eco maxosucoenus. Céazo ¢ OIIK-1
0COObIMU peUeHUsSMU.

Teopema o yucie unmezpupyowux MHoxcumeneti 0aHHO20 YPAGHEHUsL. OIlIK-1
Hnmezpupyrowuii muoscumens ons Y ¢ pazdenaiowumucs nepemeHHbiMuU. OIlIK-1
Hnmezpupyrowuii muodcumens ons 00Hopoouozo /Y. OIIK-1
Hnmezpupyrowuii muoxcumens ons auteiinozo V. OIIK-1
Teopema Koww-[Tukapa ona JY 1 nopaoka, paspewiennoco OmHOCUMENbHO OIIK-1
NPOU3BOOHOII.

Memoo nocnedosamenvuvix npubnusxcenuil Iuxapa pewenus 3adauu Koww ons VY 1-20 OIllK-1
nopsoxa.

Teopema o  npoodomicenuu  pewenus  3adayu  Koww.  IIpodonscaemvie  u OIIK-1
HEeNnpoooidcaemvle peueHus.

Teopema o nenpepwigHoll 3asucumocmu peuienus 3a0aqu Kowu om napamempos. OIIK-1
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Teopema o HenpepwvlgHoll 3agucumocmu pewenus 3aoayu Kowu om nauanvuwix yciosuil. OIlIK-1
Cmenens enaokocmu peutenus 3a0ayu Kowwu. OIlIK-1
Jugppepenyupyemocmo pewrenus 3adavu Kowu no nayanbhblm OQHHIM U NAPAMEMPAM. OIlIK-1
Vpasnenuss 1 nopsoka, He paspeuieHHble OMHOCUMENLHO NPOU3600HOU. Peutenue. OIllIK-1
Obwee pewenue, uacmuoe pewenue. Obwuii unmeepan. Ilone nanpasnenuil.

Ilocmanoska 3adavu Kowu.

Teopema Kowwu-Iluxapa oaa Y 1 nopsaoka, He paspeuienHozo OMHOCUMENbHO OIlIK-1
NPOU3BOOHOIL.

Ocobvie pewenua [V 1 nopsaoka, He paspeuteHHO20 OMHOCUMENbHO HPOUIBOOHOU. OIlIK-1
Cnocobvr  omvickanus.  Juckpumunanmuas — kpueas. Qeubarowas — cemelicméa

UHMESPATLHBIX KPUBBIX.

Memoowr  unwmeepuposanua /Y 1 nopsaodka, He paspeuieHHvbIX OMHOCUMETbHO OIllIK-1
NPOU3BOOHOIL.

JY Jlazpanoica. OIlIK-1
JY Knepo. OIlIK-1
Y evicuux nopsaoros. Obwee pewenue. Obwuii unmeepan. 3adaua Kowu. Teopema OIlIK-1
Kowwu-Iluxapa. Teopema Ileano.

JIY svicuiux nopsokos, donyckaroujue ROHUNCEHUe NOPOKA. OIlK-1
Junetinvle oughpepenyuanvhoie ypagrenus gvicuiux nopsoxos. 3adaua Kowu. Teopema OIlIK-1
Koww-Ilukapa. OO0HopoOHbie u HeoOHOpoOHvle ypaeuenus. Ceolicmea peuwieHull

JIUHEUHBIX 0OHOPOOHBIX YPAGHEHUIL.

Jluneinvie /Y n-2o nopsaoka. @ynoamenmanvhas cucmema pewenuti (PCP). Teopema OIlK-1
00 0bwem peweHuy TUHelH020 00HOpPooHo20 J1V.

3aoaua o nocmpoenuu auneilino2o o0Hopoorozo JY no 3adannoiit @CP. OIlK-1
Jluneiinvie 00HOpoOHbie ]V n-20 nopsaoka ¢ nocmosHHvimu ko3gduyuenmamu. Teopema OIlIK-1
Koww-Iluxapa. Memood Diinepa nocmpoenus @CP.

Jluneiinvie HeoOHopooHvie /[Y n-eco nopsaoka. Teopema o cmpykmype obwezo peweHus. OIlIK-1
Ceoticmesa pewenuti. [Ipunyun cynepnosuyui.

Jluneiinvle  HeoOHopoouvie J[Y n-co nopsaodka. Memoo Jlacpawsica eapuayuu OIlK-1
NPOU3BOIbHBIX NOCMOSIHHBIX U Memod Kowu 01 omblcKanus 4acmuo2o pewenusl.

Jluneiinvie HeooHnopoownvie [V n-zo nopaoka ¢ nocmosHHuIMU KOIPuyueHmamu u OIlIK-1
CneyuanvHoU Npagol uacmvio 6 eude KeazunoauHoma. Memoo neonpedeneHHbIX

K03puyuenmos. Memoo KOMNIEKCHBIX AMIAUTIYO.

Jluneiinvle  00Hopoonvie Y n-co nopsoxka ¢ nepemeHHbIMU KO3Dhuyuenmamu. OIlK-1
Ipuseoenue k /Y ¢ nocmosunvimu koaghpuyuenmamu. Oonopoonwie /1Y Ditnepa.

Honuocenue nopsoka auHeliHo2o 00HOPOoOHo20 IV n-20 nopsoka ¢ nepemeHHbLMU OIlK-1
KO9(pPuyuenmamu npu ROMowU U36eCHIHO20 YACHHO20 PEUeHUs.

Cnocobvl noucka 4acmuozo peuileHusi TUHelH020 HeoOHOpoOHoz2o Y n-20 nopsadka c OIlIK-1
nepemennvimu Ko3ghpuyuenmamu. Heoonopoonoe Y Dilnepa.

Cucmemovl  06wikHogennvix JV. Ilopsoox cucmemvl. Kanonuueckas u HopManvHas OIlK-1
cucmemvl. Pewenue. Obuee pewenue. Yacmnoe pewenue. 3adawa Kowu. Ilpusedenue

Y n-20 nopsoka, paspeuieHH020 OMHOCUMENLHO CIMAapuietl NPOU3600HO, K HOPMATbHOU

cucmeme J[Y n-20 nopsoxa.

Cucmemut /]Y 6 nopmanvroii popme. Teopema Kowwu-Iluxapa. Teopema Ileano. Memoo OIlIK-1
CBe0eHUs ~ HOPMANbHOU — cucmemvl N OugepeHyuanvuvlx  YpaeHeHuu K

JugepenyuanbHOMy YpasHeHuIo n-20 NopsoKd.

Teopuss unmecpanos nopmanvhvix cucmem Y. Humeepan. Ilepswiti unmeepan. OIlK-1
Heobxooumoe u docmamounoe ycrnogue nepsoeo unmeepana. OOwuil unmezpan.

Pewenue 3adauu Kowwu npu nanuyuu obweco unmezpana.

Heszasucumocmo nepsvix unmeepanos nopmanvhou cucmemvr Y. Teopemwvl o uucne OIlIK-1
NepebIX UHMeZPAno8 HOPMANbHOU cucmemvl JJY u 0 uucie He3a8UCUMBIX NeEPEbIX

UHMeSPAn08.

Tonuowcenue nopsaoka cucmemst /Y ¢ nomMowpro He3a8UCUMbIX NEPELIX UHMESPAIO08. OIlIK-1
Cucmemwt /1Y 6 cummempuueckoii popme. Humezpupyemvie kombunayuu. OIlIK-1
O6was meopusi nopmanvhvlx cucmem J[Y u /Y n-2o nopsoka. OIlIK-1
Junetinvie cucmemet J]Y 6 nopmanvuou gpopme. Teopema Kowu-ITukapa. Oonopoonvie u OIIK-1
HeoOHopooHvle cucmemvlt. Ceolicmea peuleHuti 00HOPOOHOU CUCTEMbL.

Juneiinvlie oonopoonvie cucmemvr AY 6 nopmanvnoii gopme. @ynoamenmanvasn OIIK-1
cucmema pewenuti (PCP). Teopema 06 0bwem pewtenuu.

3aodaua o nocmpoenuu aunetinou 00HopooHol cucmemsvl 1V, umeroweil 3a0annyio @CP. OIlIK-1
Jluneiinvle 00nopoouvie cucmemvr JJV ¢ nocmosinnvimu kodgpguyuenmamu. Teopema OIllK-1
Kowwu-Huxapa. Memoo Diinepa nocmpoenuss PCP.

Heoonopoouvie cucmemvr nunetinvix JJY. Teopema o cmpykmype obwe2o peuieHus. OIIK-1
Csoiicmsa pewenuil. Ilpunyun cynepnosuyuu.

Heoonopoouvie cucmemul aunetinvix V. Memoo Jlacpansica sapuayuu npousgoibHbix OIllK-1
NOCMOSHHBIX 0I5l OMBICKAHUSL YACIMHO20 PEUleHUsL.

Jluneiinvle HeoOHopoOoHvie cucmemsl [V ¢ nocmosHHbiMu K03hduyuenmamu. OIlK-1
Yemoiiuusocme  pewsenuii  ounamuueckux  cucmem.  Teopema  Jlanynmoea 06 VK-1
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yemouuugocmu no nepgomy npubausicenuio. Kpumepuii Payca — I'ypsuya.

HUccneoosanue ycmoiiuueocmu pewieHuti OUHAMUYECKUX CUCMEM C NOMOWbIO DYHKYUU VK-1
JIlanynosa.
Jlunamuyeckas unmepnpemayus HOPMAIbHOU cucmemvl 0bvikHOseHHbIX Y. Dazoeoe VK-1

npocmpancmso. Dazosas mpaekmopus. AGMoHOMHbIE U HEAGMOHOMHbIE OUHAMUYECKUE
cucmemul.

Cocmosanus pagnogecuss a8MOHOMHOU OUHAMUYECKOU CUCMEMbl, UX Mun u xapaxkmep VK-1
yemouuugocmu. Pa3oeviil nopmpem.

5.2.2. TunoBble TeCTOBbIE 3a1aHUA /I OlleHKU chopmupoBaHHOCTH KomneTeHun OITK-1
1. Tun - AucTpuOYTUBHLIIA BOIPOC.

OnpenenuTs THI T depeHIHATFHOr0 ypaBHeHHs X Yy'+y°X = 1.
1. OpHopoaHoe ypaBHEHUE
2. YpaBHenue beprymim
3. YpaBHeHHE B OJHBIX nTuddepeHmanax
1. VYpaBuenue Kiepo

2. Tu - anbTeEpHATUBHBIA BOOPOC.

Mosker mu nuddepeHmanbHoe ypaBHeHHE Y'=+/X* — Y + X’ UMeTh 0c0o0bIe peneHus?

1. Jla
2. Her
3. Tuo - mpocTol BOIIPOC.

Jlano nuddepennuansHoe ypaBaeHne X — Xy'+Y = 0. Haiitu y(2), ecu y(1)=0

5.2.3. TunoBsble 3aJaHus 1J1s OLeHKHU chpopMupoBanHocTH Komnerenuuu OIIK-1
X=(x+Yy)*—a

Jlana aBTOHOMHAas cHCTEMa § ) :
y=-y°—ax+b

KayecTBeHHO — YMCIEHHBIMH METOJAMU HAWTHU COCTOSIHUS PABHOBECHS U HMCCIEAOBATh MX THUI U
XapakTep ycToWumBOCTH. Ha TIOCKOCTH MapamMeTpoB MOCTPOUTH OONACTH UX CYIIECTBOBAaHHS H
yCTOMUMBOCTHU. J1J1sT KaXI0M 00J1aCTH MOCTPOUTH (HDa30BBIM MOPTPET.

6. YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCITUTITHHBI

a) OCHOBHas IuTeparypa:

1. Dnwcronbi J1.3.- Tuddepennnansubie ypaBHEHUS U BapuallnoHHOe ucuncienue. M.: Hayka,
1969; M.: U3natensctBo JIKM»/URSS, 2008. (104 3k3.)

2. ®ununmnoB A.®D.- CoopHuk 3a1a4 1o quddepeHnransHbiM ypaBHeHusaM. M.: Hayka, 1979; M.:
Kumxkuabnii qom «JTuopoxom»/URSS, 2009. (380 3k3.)

3. I'youna E.B., Kaguna E.1O., Kucenesa H.B., Ocumos I'.B. [IpakTukym 1o nucriurimae
"uddepennnanpabie ypaBHeHus" (1-s1 yactp). YueOHO-MeTomn4Yeckoe mocodue. DoHa
anektpoHHbIX u3nanuit HHI'Y (Ne1198.16.06): http://www.unn.ru/books/resources.html

0) JONOJIHUTENbHAS IUTEpaTypa:
1. Aanponos A.A., Butt A.A., Xaiikun C.O.- Teopus konebanuii. M.: Hayka, 1981. (62 3k3.)
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http://www.unn.ru/books/resources.html

2. bubuxos HO0.H. Kypc o0pikHOBeHHBIX AU epeHnnanbHbIX ypaBHeHui. 3naTenscTBo
«JIamb»,ISNB 978-5-8114-1176. 2011, 304 ctp. — yuebHOEe mocobue. DneKTpoHHass OnOIMoTedHas
cucrema «M3narensctBo Jlanby, 2016, URL: https://e.lanbook.com, paznen «nddeperunansabie
YpaBHEHHSI»

3. CrenanoB B.B.- Kypc nuddepennmansubix ypapaenuii. M.: ®usmarrus, 1959; M.: KomKuura»
JURSS, 2006. (26 3k3.)
B) porpammHoe obecriedenre u HTepHeT-pecypehl (B COOTBETCTBUU C COJIEPKAaHUEM JAUCLIUTIIIHDI)
1. Kucenesa H.B. luddepennmansubie ypaBHEHUs. DIEKTPOHHBIA pecypc:
http://e-learning.unn.ru/enrol/index.php?id=247

7. MaTepuaibHO-TEXHUYECKOE o0ecredeHne T CHUIIHHbI

[TomerieHust mMpenCTaBIsAIOT COO0M ydeOHble ayJUTOPUU ISl IPOBEACHUS YUEOHBIX 3aHATHM,
IOPEIYCMOTPEHHBIX MPOrpaMMON  (JIEKIIMOHHOTO, CEMHHApCKOro M JabopaTOpPHOro THIIA),
OCHAIIIEHHbIE 000PY/I0BAaHNEM U TEXHUYECKUMHU CPEICTBAMU OOYUEHHUS.

[Tomemienuss Uil CaMOCTOSITEIbHOM pabOThl O0YyYaroIUXCS OCHALEHbl KOMIIbIOTEPHOMH
TEXHUKOW C BO3MOJKHOCTHbIO MOAKIIOYEeHHs K cetu "MHTepHer" u oOecnedeHbl OCTYIIOM B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpeay.

[Iporpamma coctaBiena B coorBercTBUU ¢ TpeboBanmsmu OC HHI'Y 02.03.02
OynameHTanbHas nHGOPMATUKA U HHOOPMAITMOHHBIC TEXHOJIOTHH.

ABTOD (BI) H.B.Kucenesa

Peuiensenr (»1)

3aBenyromuii kageapoit I".B.Ocurmnos
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