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BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

3asedyrowut kaghedpou
meopuu yHKYul u 2eomempuu

s '/
/// CemeHos E.M.
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PABOYAS MPOrPAMMA YYEBEHOW ONCLMMIUHBI

B1.0.15 MatemaTuyeckoe moaenmpoBaHne pasHOCTHbIX YypaBHEHUHN
Kod u HaumeHogaHue OUCUUI'IHUHbI 8 coomeemcmeuu ¢ y'-Ie6HbIM rniaHom
1. Kog n HaumeHoBaHMe HanpaBfieHUA NOATOTOBKMU:
02.04.01 MaTemaTuKa 1 KOMMbIOTEPHbLIE HAYKW
2. Mpodnnb NOAroTOBKM:
MaTtematnyeckne Metoabl M KOMNbIOTEPHbIE TEXHOMOMMN B €CTECTBO3HAHUM,
9KOHOMWKE 1 ynpaBneHum
MaTtemaTnyeckoe 1 KoOMnNbITEPHOE MOLENNPOBAHNE
3. KBanudukauma BbinyCKHUKaA: MarucTp
4. dopma ob6y4eHus: oyHas
5. Kachepgpa, oTBevawLwasn 3a peanmsaumio QUCLUNIIUHBI:
Kadbegpa Teopun pyHKUNIW U reoMeTpumn

6. CoctaButenu nporpammbl: MeneuweHko NeTp AnekcaHgpoBud, K. .-M. H, JOLUEHT, AOLUEHT
Kadpeapbl Teopun OYHKLUUIW 1 reoMeTpun

7. PekomeHgoBaHa: Hay4yHo-meToandeckum CoBeTOM MaremaTuydeckoro dakynosteTa,
MpoTtokon Ne 0500-03 ot 18.03.2025 r.

8. YuebGHbIN roa: 2026/2027 Cemectp(bl): 4



9.llenu v 3apayum y4e6HON ANCUUNIIUHDI

Llensamu u3dydeHusi y4ebHOU OucyurniuHbl 181151€mcs:

- hopmupoBaHme y CTyaeHTOB KOMMMEKCa 3HaHUN, YMEHUA U HaBbIKOB B 06nacTn matematu-
4YeCKOro MoaenmpoBaHNs PasHOCTHbIX YpaBHEHUN;

- (bopMMpOBaHUE Yy CTYAEHTOB KOMMSIEKCA 3HAHUA, YMEHUIN N HaBbIKOB B obnactu paboTbl C
mMatemaTtmyeckum naketom SIMULINK.

3adayu oucyunmnuHsbi:
- N3y4nTb OCHOBHbIE MNOAXOAbI K PELUEHMIO Kacca pPasHOCTHbIX YPaBHEHUN U X MaTemaTunye-
CKOro MOAENNPOBaHMS.

10. MecTo yyebHOM AncumunuHbl B cTpykType OMOI:

AucumnnuHa «MaTtemaTtmnyeckoe MoaenupoBaHue PasHOCTHLIX YPaBHEHUN» OTHOCUTCH K AUCLN-
nnuHam 6noka 61 ocHoBHOW NpodeccrnoHanbHoOM obpasoBaTenibHONM NporpaMmmMbl HanpasneHns
nogrotoskun 02.04.01 — MaTtemaTtuka 1 KOMMNbOTEPHbIE Haykn — MarucTp.

OucumnnuHa «MaTematnyeckoe MoaenvpoBaHMe Pas3HOCTHbLIX YpaBHEHUN» BasupyeTcsa
Ha 3HaHUAX, MNOMNYYEHHbIX B paMKax usydyeHus gaucumnnui «JlnHenHas anrebpa», «Matematunye-
CKM aHanun3a», «dnddepeHumanbHble ypaBHeHUs», «MogenupoBaHne guHamMmM4yeckux npouec-
COBY», a Takke npeaLwecTByOLWMX MaTeMaTUYECKNX OUCLUNIIUH, NCMOMb3YOLWNX COOTBETCTBYHO-
e metoabl.

11. MnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUcUUNNUHe/MoAynio (3HaHWUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Kog HasBaHue Koabl NHoukaTopsbl lMnaHupyemble pesynbTaTbl 00y-
KOMNeTeHuumn YeHus
OTl1K-2 | CnocobeH co- OrllK-2.1 | BnageeT HaBblkamu CO- | 3HaTb: COBPEMEHHLIE METOAbI U
3aaBaTth U UC- 30aHUA M UCCnefoBaHWs | Knaccudeckme pesynbTaTbl MOCTPO-
cnenoBaTb HO- HOBbIX MaTeMaTUYEeCKUX | eHUs1 MaTeMaTU4eCKnX Moaenen,
Bble MaTemMaTu- MOZeNnen B €CTEeCTBEH- | METOAbI M CNOCOOLI NPUMEHEHMS
yeckue Moaenu HbIX Haykax MaTeMaTu4eckmx Moaernemn B npo-
B €CTECTBEHHbIX deccroHanbHOW AesATEeNbHOCTY;
HayKax, coBep- COBpPEMEHHbIE MeToabl pa3paboTkm
LLIEHCTBOBATL U N peanusaumm maTemMaTuy4ecKmnx
paspabatbiBaTh | OlK-2.2 | YmMeeT ncnonb3oBartb mMoaenen.
KOHUenuuu, Teo- MaremaTu4eckne mMo- YMeTb: NCNoNb30BaTb N3y4YEHHbIE
pun n MeToabl Aenv B npodpeccmnoHanb- | METOAbI AN cO30aHus U UCCreno-
HOWN OeATeNbHOCTH BaHNA MaTeMaTUYeckux Mmoaenemn
1 ucnomnb3oBaTb UX B Nnpodeccuro-
HaInbHOW OEeATENbHOCTU; CTPOUTL
MaTemaTUyeckne moaenu nydae-
OrllK-2.3 | MmeeT npakTmnyeckun MbIX CUCTEM; peLlaTtb 3aga4vun, uc-
ONbIT CO3[4aHUA N Uccre- | NOMb3ys aHanNUTUYEeCKNne MeToabl 1
[OBaHUSA NoA0OHbIX Ma- | NporpaMMHble CpeacTBa.
TemaTudeckmx mogenen | Bnagetb: npakTMYECKMM OMbITOM
N pa3paboTkun Teopuin n co34aHua U nccnegoBaHus nogoo-
METOAOB AN UX ONUca- | HblIX MaTeMaTU4ECKNX MOAENEN U
HUA pa3paboTkn Teopuin n MeToaoB
ANS NX ONMcaHus; COBPEMEHHbIMM
MeTodamu paspaboTku n peanusa-
UMM MaTemaTU4ecknx Mogenen.




CnocobeH ca-
MOCTOSATENbHO
cosgasatb npu-
KnagHble npo-
rpaMMHbIe
cpefcTBa Ha oc-
HOBE COBPEMEH-
HbIX NH(OopMa-
LIMOHHBbIX TEXHO-
norvn u cete-
BbIX PECYPCOB, B
TOM 4YuUcne oTe-
YeCTBEHHOro
npounsBoAcTBa

OrlK-3

OlK-3.1

Or1K-3.2

OlK-3.3

O6nagaetr dyHaameH-
TanbHbIMU 3HAHUAMW B
obnactM  NpUKNagHoro
nporpaMMmnpoBaHms "
MHOPMALIMOHHBIX — TEX-
HONornmn

YMmeeT ncnonb3oBaTtb
npuknagHbie NporpamMmm-
Hble CpeacTBa B Mpo-
deccmnoHansbHom aes-
TenbHOCTH

MmeeT npakTndeckmm
ONbIT NPUMEHEHUS NPO-
rPaMMHbIX CPEACTB, UC-
nosib3yeMbIX Npu No-
CTPOEHUN MaTeMaTnye-
CKUX MOJenen B ecTte-
CTBEHHbIX HayKax

3HaTb: COBpEMEHHbIE MeToAbl Npu-
KflagHoro nporpaMmMmnpoBaHus, na-
KETbl BbIYUCITMTENBHbIX NPOrpamMm
N OCHOBbI MH(POPMALMOHHbBIX TEX-
HOMNOTrnN.

YmMeTb: paspabartbiBaTb NpuKniaa-
Hble NporpaMMHbIe NPOaYKTbI MO-
OEeNMpOBaHUS COBPEMEHHbLIX CU-
CTEM B pamKax COBPEMEHHbIX Mna-
KETOB BbIMNCINTESbHLIX MPOrpamMm.
BrnageTtb: coBpeMEHHbIMN METO-
AaMun UCnonb3oBaHUS NporpamMmm-
HbIX CPEACTB NPy MOAENUPOBaHUN
NpuUKNagHbIX 3agay eCTeCTBEHHbIX
HayK

12. O6beM gucumunnunHbI B 3a4eTHbIX egunHuuyax/vyac.— 3/108.

dopmMa NPOMEXYTOYHOM aTTeCcTauumn - 3K3aMeH.

13. TpypoemkocTb No BuAam y4yebHomn paboTbl

TpynoemkocTb
Mo cemecTpam
Bua yuebHon paboTsl Bcero
Ne cemecTpa 4 cemecTp
KoHTakTHasi paboTa 30 30
nekuumn 10 10
B TOM 4ncne: | npakTuyeckme - -
nabopaTopHbie 20 20
CamoctosTenbHada pabota 42 42
dopma NPOMEXYTOYHOWN aTTecTauumn 36 36
(3x3ameH — 36 yac.)
Ttoro: 108 108

13.1. CopepkaHme AUCLUMNIINHBI

n/n

HanmeHoBaHwue pasgena
ONCUMNITNHbI

CopaepxaHve pasgena aAUCUUNMvHbI

Peanusauuns
pasgena guc-
LMMMUHBI C
NMOMOLLIbIO
OHNanH-
Kypca, QYMK
*

1. Nekunn




OcHoBHbIe CBOMCTBA pas-

[MpuMepbl pasHOCTHbLIX YpaBHEHUI. PewleHune oa-
HOPOAHbIX PA3HOCTHbIX ypaBHEHUA. CUCTEMbI NK-

11 HOCTHBIX YPABHEHMIA. HEHBIX PASHOCTHBIX YPABHEHUA. CwuHTes pas-
HOCTHbIX YpaBHEHWU AN NONy4YeHnsa 3aaHHbIX
OYHKUMN.
MprvMmeHeHne xopaaHo- KopHeBble BEKTOpPbl W LMKIMYECKMe npocTpaH- | ------
BbIX LIeNnoYeK BEKTOPOB ctBa. >KopaaHoBbl uUenoyvkn BekTopos. Oudde-
1.2 | npu peweHnn audde- peHunanbHble YpaBHEHUS U XKOPAAHOBbI LIENOYKN
peHuManbHbIX U Pa3HOCT- | BEKTOPOB. PasHOCTHbIE YpaBHEHUS U XOpOaHOBbI
HbIX YPaBHEHWUN. LeNOYKM BEKTOPOB.
PasHocTHble ypaBHeHna | OnpegeneHue z-npeobpasoBaHus. Pewenune pas- | --—----
13 | z-npeobpasoBaHue. HOCTHbIX ypaBHeHUI c MOMOLLbO z-
' npeobpasoBaHusa. LndpoBbie uHTErpaTopbl U
OUCKpEeTHble NepeaaToydHble yHKUUK.
CTpyKTypHblE MOgENU Mogenu ypaBHeHWU C HaYanbHbIMK YCNOBUAMMK. | --—---
pa3HOCTHbIX ypaBHeHui. | [Npumepbl MogenupoBaHus B nakete SIMULINK.
14 MogenupoBaHue ypaBHEHUIN C KpaeBbIMU YCIIO-
BUAMU. MaTpu4HoOe pelleHne pasHOCTHbIX ypaB-
HEHWN.
HenuHenHble pasHoCT- MCTOYHMKM HENUHENHBIX PA3HOCTHbLIX YPaBHEHUN.
15 | Hble ypasHeHus. PelleHne HENUHENHBIX PA3HOCTHLIX YPaBHEHWIA.
' AHanua ctaumoHapHbIX TOYEK U ToYek budypka-
Lun.
2. llabopaTopHble 3aHATHA
Mpumepbl pa3HOCTHLIX ypaBHeHWn. PeweHne og- |  ---—---
o o HOPOAHbIX PAa3HOCTHbLIX ypaBHEHUN. CUCTEMbI NnN-
2.1 CHOBHbIE CBOWCTBA Pas- | o Pa3HOCTHLIX ypaBHEHUN. CUHTE3 pasHOCT-
HOCTHbIX YPaBHEHWN. 9
HbIX YPaBHEHUN ONs NOMyYeHUs 3agaHHbIX PYHK-
LINIA.
[MpumeHeHne xopaaHo- KopHeBble BeKTOpbl W UWKAMYECKMEe MNpoCcTpaH- | ------
BbIX LIenoYeK BEKTOPOB ctBa. >KopgaHoBbl uLeno4vkn BekTopos. Odudde-
2.2 | npu peweHun gudpde- peHuManbHble YpaBHEHUS U XKOPAAHOBbI LIENOYKHN
peHUManbHbIX 1 pa3HOCT- | BEKTOPOB. Pas3HOCTHbIE YpaBHEHWS U XOpAAHOBbI
HbIX YPaBHEHUN. LLeNOYKM BEKTOPOB.
PasHocTHble ypaBHeHUa | OnpegeneHve z-npeobpasoBaHus. Pewexne pas- | ------
o3 | ¥ z-npeobpasoBaHue. HOCTHbIX YpaBHEHWI C MOMOLLbIO Z-npeobpa3oBa-
' Hus. Linposble nHTerpatopbl U ANCKPETHbIE Me-
pefaTtoyHble (PYHKUNN.
CTpyKTypHblE MOAENN Mogenu ypaBHEHWW C HadanbHbIMW YCROBUAMM. | ------
pa3HOCTHbIX YypaBHeHun. | MNpumepbl mogenuposaHusa B nakete SIMULINK.
2.4 MogenvpoBaHue ypaBHEHUN C KpaeBbIMU YCIOBU-
amn. MaTtpnyHoe pelleHne pasHOCTHbIX ypaBHe-
HUN.
HenuHenHble pa3HOCT- MCTOYHMKM HEmNMMHENHbIX Pa3HOCTHbLIX YPaBHEHUI.
o5 | Hbl€ ypaBHeHus. PelieHne HenMHENHbIX PasHOCTHLIX YpaBHEHWUN.

AHanua ctaumMoHapHbIX TOYEK N Touek budypka-
Lmn.

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Ne | HanmeHoBaHue Tembl Buabl 3aHATMI (KONWMYECTBO YacoB)

| (paspena) pucun- | o . | Mpaktv- | JlaGopa- CamocTosTencHas pa- Kow- | o o

mn NSIMHbI yeckne TOPHbIE boTa TpOrb
OcHoBHbIe cBOMCTBA

1 | pasHOCTHbIX ypaBHe- | 2 4 5 11
HUIA.




MpumeHeHne xopaa-
HOBbIX LeNnoYyeK BekK-
TOPOB MpU peLLEeHnn
anddepeHumanbHbIX
N pa3HOCTHbIX ypaB-
HEeHUN.

Pa3HoCTHblE ypaBHe-
3 | Hus n z-npeobpaso- | 2 4 10 16
BaHue.
CTpyKTypHblE MO-
4 | genun pasHOCTHbIX 2 4 7 13
YpaBHEHWN.
HenunHenHble pas- > 4 10 16
HOCTHbIE YPaBHEHMS.

WToro: 10 20 42 72

14. MeToau4yeckue ykasaHus onsi obyyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI

B npouecce ocBoeHMst ANCUMNINHBI CTYAEHTbI A0MKHbI NOCETUTb NEKUUOHHBLIE 1 nabopa-
TOPHbIE 3aHATUS U cOaTb IK3aMEH.

YKkasaHus Ans oCBOEHUs1 TEOPETUYECKOro U NPakTUYeCKoro Matepuarsa u caayun ak3ameHa:
1. Obas3atenbHoe nocelleHne nadbopaTtopHbIX 3aHATUIA NO OUCUMUMNIIMHE C KOHCMEKTUpoBa-
HMeM n3naraemoro npenogasartefniem mMatepuarna B COOTBETCTBUM C pacnmncaHneM 3aHATUN.

2. Nony4veHne B bMBNMoTeke pekoMeH4oBaHHOM y4ebHON nuTepaTypbl U 3NEKTPOHHOE KOMn-
poBaHue paboyen nporpammbl C METOANYECKMMU PEKOMEHAALMNAMM, KOHCNEKTA NEKUUNA.

3. KonnpoBaHue (aneKkTpoHHOE) NepeyvHst BONPOCOB K 3a4eTy No ANCUUNIIMHE, a Takke Cnmcka
pekoMeHO0BaHHOM NUTepaTypbl U3 pabo4yen nporpaMmbl AUCUUMNIIUHBI.

4. MNpw noaroToBke K labopaTopHbIM 3aHATUAM MO AUCUMMINHE HEOOXOANMO U3YYUTb PEKO-
MeHOBaHHbIN NpenogasaTenem martepuars, UMeTb Npu cebe KOHCNEKTbl COOTBETCTBYHOLLMX TEM
N HeobxoaMMbI CpaBOYHbIN MaTepuan.

5. PekomeHayeTcsa crnegoBaTb COBETaM npenogaBaTtensi, CBA3aHHbIM C OCBOEHMEM npeana-
raeMmoro matepuana, NpoBecT! CaMOCTOATENbHbLIN MHTEPHET - NOMCK MHpopMauun (Buaeodan-
noB, hannos-npeseHTauunmn, annoB ¢ y4ebHbIMM NOCOBUAMM) NO KITHOYEBBLIM CIIOBaM Kypca u
03HaKOMUTLCHA C HAaOEHHOW MHdopMaumen nNpy NOAroTOBKE K ak3aMeHy No AUCUMUMNIIVHE.

OcBoeHue gucumnnuHbl npeanonaraeT He Tonbko obsidaTenbHoe nocelleHne oby4yato-
LMMCA ayaUMTOPHBIX 3aHATUI (NeKunn n nabopaTopHble 3aHSATUI) U aKTUBHYIO paboTy Ha HUX, HO
N CaMOCTOATENbHYIO Yy4ebHYI0 AeATeNbHOCTb B CEMECTPE, Ha KOTOPYo oTBOoAMTCS 42 Yaca.

CamocTosaTenbHas yyebHas AedaTeNbHOCTb CTYAEHTOB No AncumnnuHe «MaTtematmnyeckoe
MOAEeNMpoBaHMe pasHOCTHbIX YpaBHEHWy npegnonaraeT n3yvyeHme pekoMeHayemoun npenoga-
BaTesieM nuTtepaTypbl N0 BONPOCaM NEKLUNOHHLIX U NTabopaTopHbIX 3aHATUM (MPpUBELEHDI BbiLLE),
CaMOCTOATENBHOE OCBOEHME NOHATUIHOMO annapara 1 NoAroTOBKY K TEKYLLUMM aTTecTaumsm (Bbl-
NONHeHNo nNabopaTopHbIX 3a4aHni).

Bonpocbl NeKUMoHHbIX 1 nabopaTopHbIX 3aHATMI OOCYXKAAalTCA Ha 3aHATUAX B BUAE YCT-
HOro onpoca — NHanBUAYyanbLHOro U poHTanbHOro. NMpy NOAroTOBKE K NEKUMOHHBIM 1 nabopa-
TOPHbIM 3aHATMAM, 00y4YalOLMMCA BaXXHO NOMHUTb, YTO MX 3adadva, OTBeYas Ha OCHOBHble BO-
NpOCbl NfiaHa 3aHATUSA N AONOSTHUTENbHbIE BONPOCHI NpenofaBaTtens, nokasaTb CBOU 3HAHUA U
Kpyrosop, yMeHue norn4ecku nocTpouTb OTBET, BfageHne mateMaTnyecknum annapaTtom u UHble
KOMMYHUKaTUBHbIE HaBbIKW, YMEHWE OTCTamBaTb CBOK NpodyeccuoHanbHyo nosvumio. B xoge
YCTHOro orpoca BbIABNANTCA AeTanu, KOTopble Mo KakuM-TO MpUYMHaM okasanucb HegocTa-
TOYHO OCMbICIIEHHLIMU CTyAEeHTaMMn B Xo4e y4ebHbIX 3aHATUA. TeM caMbiM OnpoC BbINOSHAET
BaXkHeynLwLme oby4vatoLLyto, pasBnBatoLLYy0 U KOPPEKTUPYHIOLLYHO OYHKUNN, NO3BONSET CTyaeHTam
y4yecTb HegopaboTkm 1 nsbexatb UX NPy NOArOTOBKE K MPOMEXYTOYHBIM aTTeCTauusaM.

Bce BbINonHseMble CTyaeHTaMy CaMOCTOATENBHO 3aaHnd nognexat nocneayowen npo-
BepKe npenogasarteneM. Pe3ynbTaTbl TEKYLLIMX aTTeCTaunin y4nTbIBaloTCA NpenogasaTenem npu
NnpoBeAeHM NMPOMEXYTOYHOM aTTecTaumm (4 ceMecTp — 3K3aMeH).



15. NepevyeHb OCHOBHOW U AONOSIHUTENILHOM NUTepaTypbl, PECYypCoOB UHTEPHET, He0bXxo-
ANMbIX AN OCBOEHUA OUCLUNIIUHDI

a) OCHOBHas nutepaTypa:
Ne
n/n

NcTouHKK

lopduH, Bnadumup AnekcaHoposuY. [ugbghepeHyuarbHble U pasHOCMHbIE YPagHEHUSI.
Kakue si:erieHUs1 OHU orucbi8aom U Kak ux pewams : [y4ebHoe nocobue no creyuarbHo-
cmu "lNpuknadHas mamemamuka" dnsi cmyO. ecmecme.-Hayd. crieyuanbHocmed]/ B.A.
1 lopduH ; Hay. uccned. yH-m "Bbicw. wkK. akoHoMmuku" .— Mockea : 30amernbckul dom
Bbicwel wkosnbl akoHOMuUkU, 2016 .— 529, [1] c. : un. — (Y4ebHuku Bbicwel WKOosbl
3KOHOMUKU (BLLU3)) .— Bubnuoep.: ¢.519-523 .— lNpedm. yka3: c.524-[530] .— ISBN
978-5-7598-1094-0.

Mupontobos, AHamonut Anekceegud. OOHOPOOHbIE pa3sHOCMHbIE ypasHeHUs | YdyebHoe
2 nocobue / A.A. Muponiobos, M.A. Condamos ; lopkosckuli 2oc. yH-m um. H.U. Jloba-
yeackoz20o .— [opbkull : 3GaHue ITY, 1975 .— 182,[1] c. : un.

Mupontobos, AHamonut Anekceesud. JTuHeliHble HEOOHOPOOHbIE PasHOCMHbIE ypasHe-
3 Hus / A.A. Muponobos, M.A. Condamos ; [10d ped. A.@. JleoHmbeesa .— M. : Hayka,
1986 .— 126,[1] c. : un.

0) gononHuTenbHasa nuTeparypa:
Ne
n/n

NcTouHUK

Muporosckuli, JleoHud Anekceesud. ModenuposaHue pasHOCMHbIX ypasHeHul5 Y4eb-
4 Hoe riocobue / J1.A. Muporosckuti; Cl6IYArI. Cl16., 2004. 108 c.: un. ISBN 5-8088-
0135-4

Hassan Sedaghat Nonlinear difference equations. Theory with applications to social

5 science models Springer Dordrecht https://doi.org/10.1007/978-94-017-0417-5, ISBN
978-90-481-6215-4 Published: 07 December 2010

B) MH(POPMAaLMOHHbIE 3NIeKTPOHHO-0Bpa3oBaTenbHbIe pecypchl (oduumansHble pecypcbl UHTEp-
HeT)*:

Ne n/n Pecypc
6 AnekmpoHHbIU Kamanoz Hay4Hou 6ubnuomeku BopoHexcko2o eocydapcmeeHHO20
yHusepcumema. — (http // www.lib.vsu.ru/)
7 https://eqworld.ipmnet.ru/ru/solutions/fe/fe-tocl.htm
8 https://pocketteacher.ru/solve-equation-with-differences-ru

16. NMepe4veHb y4eOHO-MeTOaNYECKOro obecnevyeHns AN CaMOCTOATENIbHOW PaboThbl

c NCTOYHKK

FopouH, Bnadumup AnekcaHdposud. [uhepeHyuarnbHbie U pasHOCMHbIEe ypasHeHuUs. Ka-
Kue si8/1eHUs1 OHU OMUCkIBAOM U KaK ux pewams : [y4ebHoe nocobue no crneyuarbHOCMu
"MpuknadHas mamemamuka" dnss cmy0d. ecmecme.-Hayd. crieyuansHocmed]/ B.A. NOpOuH ;
1 Hau. uccned. yH-m "Bbicw. wK. 3koHOMUKU" .— Mockea : U's0amernbckuti 0om Beicwel
WKOJIbl 3KOHOMUKU, 2016 .— 529, [1] c. : un. — (YuyebHuku Bbicwel WKObl 9KOHOMUKU
(BLUB)) .— Bubnuoep.: ¢.519-523 .— [Npedm. yka3: c.524-[530] .— ISBN 978-5-7598-1094-
0.

Muponbos, AHamonut Anekceesud. OOHOPOOHbIE Ppa3HOCMHbIE YPAaBHEHUS :

2 YuebHoe rocobue / A.A. Mupontobos, M.A. Condamos ; [[opko8cKul 20C. yH-m UM.
H.U. Jlobayesckozao .— [opbkuli : U30aHue ITY, 1975 .— 182,[1] c. : un.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3359&TERM=%D0%93%D0%BE%D1%80%D0%B4%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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Mupontobos, AHamonuu Anekceesud. JluHeliHbie HEOOHOPOOHbIE Ppa3HOCMHbIE

3 ypasHeHusi / A.A. Mupornitobos, M.A. Condamos ; 1od ped. A.®. JleoHmbesa .— M. :
Hayka, 1986 .— 126,[1] c. : un.

MupoHoeckud, JleoHud Anekceesu4y. ModenupogaHue pasHOCMHbIX ypasHeHUUS

4 YuebHoe rocobue / J1.A. MupoHosckud,; CI6I'YArl. Crl16., 2004. 108 c.: un. ISBN 5-
8088-0135-4

Hassan Sedaghat Nonlinear difference equations. Theory with applications to social
5 science models Springer Dordrecht https://doi.org/10.1007/978-94-017-0417-5,
ISBN 978-90-481-6215-4 Published: 07 December 2010

17. O6pa3oBaTesfibHbleé TEXHONIONMU, UCNONb3yeMble NpU peanusauum y4ebHoOW AucuM-
NfVHbI, BKMOYasa AUCTaHUUOHHbIE obpa3soBaTtenbHble TexHonornu ([OT), aneKkTpoHHoe
oby4eHue (30), cmewaHHOe 0Gy4eHue):

Mpn peanusaumm aNCUUNINMHBI UCNOMb3YIOTCA cnegyowme obpasoBaTenbHble TEXHOMO-
TMW: Norn4eckoe NOCTpPOEeHNEe AUCLMNIINHBI, YCTaHOBMEHNE MEXNPEAMETHbIX CBA3en, 0003Have-
HWe TeOPETMYECKOrO U NPaKTUYECKOro KOMMNOHEHTOB B y4eOHOM MaTepuane, akTyanuaaums nm4-
HOro 1 y4ebHO-NPOdeCCMOHANBHOMoO OnbiTa 00YYatoLLMXCS, BKITOYEHME 3NTIEMEHTOB ANCTAHLMOH-
HbIX 06pa3oBaTenbHbIX TEXHOTOMMN.

B nabopatopHoi YacTn Kypca MCnonb3yeTcsa CTaHAapTHOE COBPEMEHHOE MPOrpaMmmHoe
obecneyeHne nepcoHanbHOro KOMMNbLTEPA.

B yacTtn ocBoeHua matepuana NekunoHHbIX 1 TabopaTopHbIX 3aHATUIN, CAMOCTOSITENbHOM
paboTbl N0 OTAENbHLIM pasgenamM OUCUUNIANHBI, NPOXOXAEHMSA TEKYLLEeN N NPOMEXYTOYHON aT-
TECTaUUN MOXET MPUMEHATLCSA NEKTPOHHOE OOyYyeHne U AUCTaHLMOHHbIE O0Opa3oBaTesnbHble
TEXHOMOrMu.

18. MaTtepnanbHoO-TeXHU4YECKoe obecneyeHme ANCUUNIINHDI:

[nsa npoeeneHusa nabopaTopHbIX 3aHATUIN TpebyeTca KOMMNbIOTEPHbIN Kracc: cneynannu3npoBaH-
Has mebenb, MapkepHas gocKa, nepcoHanbHble KoMnbioTepbl Ubuntu (6ecnnaTtHoe w/wnn ceo-
6oaHoe MO, nuueHsus: https://ubuntu.com/download/desktop) Visual Studio Community (6ec-
nnatHoe w/vnn ceobogHoe MO, nuueHsuns https://visualstudio.microsoft.com/ru/vs/community/)
LibreOffice (GNU Lesser General Public License (LGPL),6ecnnatHoe n/vnu ceobogHoe IO, nn-
ueHaus: https://ru.libreoffice.org/about-us/license/);

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLWEeNn N NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OLEHKM 0CBOEHMS 0DyYatoLmMMmcst y4eGHOro MaTepuana onpegensieTcs coaep-
XaHWeM crneayLwmx pasngenos AUCUMUMNUHBIL

Komne- | WMHaukatop(bl
o | s pssaena | Sl | octans | Owerowe cponcrs
Y umsa(n) KOoMMeTeHumm
1 OCHoBHbIE CBOICTBA pa3- OrlK-2 82&3% JTabopaTopHas paboTa 1
HOCTHbIX YpaBHEHUIA. OMK-2.3
lNpumMeHeHne xopaaHo-
BbIX LIEMNOYEK BEKTOPOB OrkK-2.1
2. npw peweHnn anddepeH- | OMK-2 OriK-2.2 JlabopaTopHasa paboTta 2
uunaribHbIX U Pa3HOCTHbIX OrK-2.3
YpaBHEHUM.
PasHoOCTHbIE ypaBHEHUA K OrkK-2.1
3. | z-npeobpasoBaHue. Or1K-2 OrK-2.2 JTabopaTopHas paboTta 3
OrK-2.3
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Komne- | WHamkatop(bl)
I'II\}QI'I Haﬁgiﬁ%ﬂii??mpoaapﬁ:)a TeH- [OCTIKEHMS OLeHouHble cpeacTBa
Avct AY ums(n) KOMMEeTEeHUMMU
CTpyKTypHblE MOAENM OriK-2.1
Pa3HOCTHbIX YpaBHEHWMN. OrllK-2.2
4. 82E§ 8HE§i NaGopatopHas paboTa 4
OrlK-3.2
OlK-3.3
HenuHenHble pasHOCTHbIE OriK-2.1
ypaBHEHMS. OrliK-2.2
5 82&2 8HE§i Na6opaTopHas paboTta 5
OrlIK-3.2
OlK-3.3
MpomexyToyHasa aTtTectaums
hOpMa KOHTPONS: - BK3AMEH lMepedeHb BOMPOCOB K 3K3aMeHy

20 TunoBble OLEeHOYHbIe CpeacTBa U MeToAuYeCKUue matepuanbl, onpeaenstowme npoue-
Aypbl oueHuBaHuA

20.1 TeKywWwMn KOHTPOSb yCneBaeMocTu

KoHTponb ycneBaeMocTu No AUCUMMINHE OCYLLIECTBIISIETCH C MOMOLLLIO CreayoLwmnx oLle-
HOYHbIX CPEeACTB:

OueHkKa 3HaHUn, yMEeHWI, XxapakTepuaytoLlasa aTans popmMmMpoBaHMs KOMMNETEHLNA B paMm-
Kax U3y4yeHus ANCUUNIIMHBI OCYLLECTBNAETCA B X04e TeKyLen (YCTHbIM ONpoC) U MPOMEXKYTOYHOM
aTtTecTauumn.

Tekylaa aTTectauma NnpoBoanTCcs B oopMe YCTHOro onpoca. Kpome Toro, yuntbiBaeTcq
ycneLHoe BbINOSIHEHME NHAUBUAYaNbHbIX TabopaTopHbIX paboT.

NNabopaTopHas paboTa 1.
AHanuTnyeckoe pelleHne 0aHOPOAHbIX N HEOAHOPOAHbLIX PA3HOCTHBLIX YPaBHEHWI U UX CUCTEM
nocpencTBOM CUCTEMbI CUMBOJIbHOM MaTeMaTuKu.

INNa6opaTtopHas paboTa 2.

MocTpoeHwme XopAaHOBOW LIEMOYKN BEKTOPOB A1 PELLEHUS Pa3HOCTHbIX YPaBHEHWI C KpaTHbIMM
KOPHSIMM XapaKTepucTMyeckoro nornMHoma. Peanvsauns anropyutMa B CUCTEME CUMBOJbHOWN Ma-
TEMaTUKN.

INNabopaTopHas paboTa 3.

I/I3yqu|/1e z-npeo6pasoBava Ona peweHns NUHENHbIX Pa3HOCTHbIX ypaBHeHI/IIZ n ero pearnnaa-
LMAa B CUCTEMAX YMCIIEHHON MaTEMATUKK.

NNabopaTopHas paboTa 4.

[MocTpoeHne CTPYKTYPHBbIX CXeM, OTBeYalLLMX pa3HOCTHbIM ypaBHeHnAM. icnonb3oBaHue cu-
ctembl mogenupoBaHna SIMULINK. PelwleHne HavanbHbIX 1 KpaeBbIX 3agau.

INNabopaTopHas paboTa 5

UncneHHas peanusaumsi NOrMCTMYECKOro oToGpakeHust u otobpaxeHuss AHo. MiccneposaHue
¢ha3oBbIX NOPTPETOB U NOCTPOEHNE BMdYPKALIMOHHBLIX Anarpamm B 3aBUCMMOCTU OT NapameT-
POB CUCTEMBbI.



[ns oueHMBaHWs pesynbTaToB KaXaon nabopaTopHOM MCNONb3YyeTCHA WKasa: «3a4TeHoY,
«HEe 3a4TeHO».

CooTHoOLlEeHNE nokasaTenemn, KpUTEPMEB U1 LKasbl OLLEHMBaHUS pe3ynbTaToB 06y4YeHus no-
KasaHbl B criegytollen Tabnuue:

YpoBeHb CHOPMUPO-

KpuTepun oLeHnBaHUSA KOMMNETEHL M BaHHOCTWN KOMMETEH- LLikana ouyeHok
Lun
Mpn BbINOMHEHUM nabopaTOpHOM CTYAEHT NPOLAEMOH- [ocTaTouyHbIN ypo- 3ayTteHo
CTpupoBan B 4OCTaTOMHOW Mepe: 3HaHWe OCHOB COCTaB- BEHb

NEeHNs KOMNbIOTEPHbBIX NPOrpaMM AN pelleHnst TUNoBbIX
MaTeMaTU4eCcKmMx 3agad, UMEeIOLLNXCS pecypcoB Ans pe-
LEeHNs NPUKNaaHbIX MateMaTnuyeckmx 3agad, yMeHue uc-
nonb30oBaTb CTaHAAPTHbIE NaKeTbl NPOorpaMmmHoro obec-
neyYeHns AN peleHns TUNoBbIX MaTeMaTUyecKknx 3agau,
BnageHue HaBblkaMu XpaHeHus, nouncka, cbopa, cuctema-
TM3auumn, 06paboTkn 1 Ncnonb3oBaHMa HOpMaLmK.

Mpwn BbINONHEHUN NABOPATOPHOW CTYOAEHT HE NPOOEMOH- - He 3auTeHo
CTpMpoBan B JOCTAaTOMHOW Mepe: 3HaHWe OCHOB COCTaB-
NeHnsa KOMMbIOTEPHbIX NPOrpaMm Ans peLleHns TUNoBbIX
MaTemMaTUYeCcKnx 3agad, MMELLMXCA pecypcoB Ans pe-
LUEeHUS NpUKIagHbIX MaTeMaTUYeCckux 3agad, yMeHue uc-
nonb30oBaTb CTaHAAPTHbIE NAKeTbl NPOrpamMmHoOro obec-
nevyeHns Ong peleHns TUNoBbIX MaTeMaTUYecknx 3agad,
BnageHve HaBblkaMu XpaHeHus, nouncka, cbopa, cucrtema-
TM3auumn, 06paboTkn 1 ncnonb3oBaHMa MHOpPMaL MK,

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTectauma B 4 cemecTpe No AUCUUNIIMHE OcyLlecTBnseTca B oopme
cobecenoBaHnsl MO 3K3aMEHALMOHHbIM BmuneTam C NOMOLLBIO HUXE MPUBEOEHHbIX OLLEHOYHbIX
cpencTB (NepeyeHb BOMPOCOB K 3k3aMeHy). [pomexyTouHas atTectaums BKovaeT B cebsi Teo-
peTnyeckme BoMnpoChl, MO3BONSAIOLWMNE OLEHUTb YPOBEHD MOMYYEHHbIX 3HAHUN.

ﬂepequb BONMPOCOB K 3K3aMeEHYy:
NeNe n/n Bonpochl

[MprMepbl pa3HOCTHLIX YPaBHEHUMN.

PelleHne 0gHOPOAHbIX PA3HOCTHbIX YpaBHEHUI

CuctemMbl NMNHENHBIX PA3HOCTHbIX YPaBHEHWI.

CwnHTEe3 pa3HOCTHbIX YpPaBHEHWI 4151 NONYYEHUS 3a4aHHbIX QYHKLNNA.
KopHeBble BEKTOPbI 1 LIMKIIMYECKME NPOCTPAHCTBA.

YKopaaHoBbI LLenoYKn BEKTOPOB.

OuddepeHumnanbHble ypaBHEHNS 1 XKOPLAHOBbI LIEMOYKN BEKTOPOB.
Pa3HOCTHbIE YpaBHEHUSA 1 )KOPLAAHOBbI LLENOYKM BEKTOPOB.
Onpegenenne z-npeobpasoBaHms.

©|® N g A W

10. PelueHne pasHOCTHbIX ypaBHEHUI C NOMOLLbIO Z-Npeobpa3oBaHus.
11. LindopoBble HTErpaTopbl M AUCKPETHbIE NepeaaToyHble PYHKLUMK.
12. Mogenu ypaBHEeHU C HaYasibHbIMW YCIOBUSIMU.

13. MopenvpoBaHue ypaBHEHUI C KpaeBbiMU YCITOBUSIMMU.

14. MaTpuyHoe peLleHne pasHOCTHbIX YPaBHEHUI.

15. MCTOYHMKM HENMMHENHBIX Pa3HOCTHbIX YPaBHEHUN.

16. PelueHne HenMHenHbIX pa3HOCTHbIX YPaBHEHWUN.

17. AHanma ctaumoHapHbIX TOYEK U ToYeK Brudypkaumn.

[lnsa oueHnBaHm4A pe3ynbTtaTtoB o6yquM$| Ha 3K3aMeHe UCNOoJIb3YTCA crneayroumne noka-
3aTenu.



1) 3HaHMEe TeopeTNYECKNX OCHOB;

2) ymeHue peliaTtb 3agadv

3) ymeHue paboTaTb C anroputmMamMv MeToaoB U MHPOPMAaLMOHHLIMU pecypcamu;
4) ycneLuHoe npoxoxaeHune Tekyllen aTTectaumm.

[ns oueHMBaHMSA pe3ynbTaToB 3K3aMeHa UCMONb3yeTCs WkKasa: «OTINYHOY», «XOPOLUOY,
«YOOBNETBOPUTENBHOY, «HEYOOBNETBOPUTENBHOY.

CooTHOLLEHNE NokasaTenemn, KpMTEPMEB U LLKambl OLLEHNBaHNS pe3ynbTaToB 0by4yeHus
nokasaHbl B crieaytoLlen Tabnuue:

YpoBeHb
KpuTepun oLeHnBaHUSA KOMMNETEHL M chopmumpo- LLikana oueHok
BaHHOCTM
KOMMNEeTEeHL M
lMonHoe cooTBeTCTBME OBYy4aoWMMCs BCeM MoBbILWEH- OT1nuyHo

NepeyYncrieHHbIM nokKasaTensiM Mo KaXAOMYy W3 BOMPOCOB KOH- | HbI yPOBEHb
TPOSbHO-U3MEepPUTENBHOrO MaTepuana.

OOyuvarowmincsa B NONHOM Mepe BrageeT MOHATUMHBbIM annapa-
TOM AaHHOM 06nacTy Haykun (TeopeTU4ecKUMn OCHOBaMmn QUCLM-
NAWHBI), cnocobeH MNNCTpUpoBaTh OTBET NpUMepamu, npume-
HATb TEOpETUYECKME 3HAHUS AN PeLleHns npakTuYeckmx 3agad
B 00nactu Kypca, CTyAeHT ymeeT paboTaTtb C pasnuyHbIMU UC-
TOYHMKaMM Hay4YHOW MHCpOpMaLmK, FPaMOTHO 1 NPaBUbHO Npea-
CTaBngeT CBOW pe3ynbTaTthbl, NPaBUibHO OTBEYaeT Ha BOMPOCHI
KM

HecooTBeTcTBME OTBETa OOGy4alrLlEerocs ogHoMy M3 nepedunc- | basosbin XopoLuo
NEHHbIX BbILLE nokasaTternen (K OQHOMY 13 BONPOCOB KOHTPOSbHO- | YPOBEHb
N3MepUTENbHOro Matepuana) u npaBusbHbIN OTBET Ha SOMOMHU-
TenbHbIA BONPOC B Npeesiax nporpamMmmbl.

nnm

HecooTBeTcTBME OTBETa OBYyyvatowerocs nobbiM ABYM U3 nepe-
YUCMEHHbIX Nokasatenen (NMMbo AByM K O4HOMY BOMpocy, Nubo
MO OAHOMY K KakgoOMy BOMPOCY KOHTPOSbHO-U3MEPUTENBHOIo
mMaTepuana) n npaBuribHble OTBETbI HA ABA AOMNOMHUTESNbHbIX BO-
npoca B npegenax nporpamMmmbl.

HecooTtBeTcTBMe oTBeTa obyyatowerocs noboim ABym 13 nepe- | MNoporosbin YpoBneTeopu-
YUCIEHHbIX NOKa3aTenen u HenpaBuIlbHbIA OTBET Ha AOMOSHU- | YPOBEHb TenbHO
TenbHbIA BONPOC B Npeaenax nporpamMmbl.

nnm

HecooTBeTcTBME OTBETA OGYyYatowerocs nobbiM Tpem n3 nepe-
YUCIEHHbIX NokasaTtenen (B pasnnyHbiX KOMOUHALMSX MO OTHO-
LLEHMIO K BONPOCaM KOHTPOMbHO-U3MEPUTENBHOIO Matepuana).

HecooTtBeTcTBMe oTBeTa oby4vatowierocs nobbim K3 nepeyvc- | — HeyposneTso-
NEHHbIX nokasaTenen (B pasnuyHbiXx KOMOMHaUMSX NO OTHOLUE- puUTENBHO
HWIO K BOMPOCaM KOHTPOSIbHO-M3MEPUTENBHOrO Matepmana).

20.3 PoHA OLEeHOYHbIX cpeacTB choOpMUPOBAHHOCTN KOMNETEHL UM CTYAEHTOB, PEKOMEH-
AyeMbIn AnAa npoBeaeHNs AMarHoCTUYecKux pabor

3agaHus OTKPbLITOro TMna:

1)BcTtaBbTe croBo: Yucna, yaoBneTBopsaoLLmMe pasHOCTHOMY YPABHEHUIO Xy = Xj 41 + X O0-
pasyloT nocreaoBaTeribHOCTb, KOTOpas HasblBaeTCcs Yucnamm (......... )-



OTBeT: PnboHayun.

2) HanTtu obuee pelueHme pasHOCTHOMO YPaBHEHWUS Xy, — Sxpyq + 6x, = 0
OTBeT: x;, = ¢, 3% + ¢, 2%
PelueHne. XapakTepncTmyeckoe ypaBHEHNE A1 TAKOr0 pa3HOCTHOMO ypaBHEHUS UMeET BUA

z? — 5z + 6 = 0. Ero KopHv BeLLLEeCTBEHHbI U pasnuyHble: z; = 3,z, = 2. OTcloaa nony4yaeTtcs uc-
KoMoe obLLee pelueHue.

3) BctaButb cnoBo: Ecnn KOMMNNEKCHbIE KOPHU XapakKTePUCTMYECKOrO ypaBHEHUS nexar
BHYTPU €ANHUYHOIO Kpyra, TO peLleHne pa3HOCTHOro ypaBHeHuns byaer (......... ).

OTBET: YCTONYMBLIM

4) OnpenenuTb CTauMoHapHbIE TOYKM NOTMCTUYECKOrO OTOBPAXEHUN X, 1 = X, (1 — X3)
1
OmBeT: x; =0,x, =1 — ~.

PeweHune: HaxoxgeHne ctaunoHapHbIX TOYEK OCHOBaHO Ha ycrosuu x = f(x,r). [NogcraBnasa
ctoga BblpaxeHune ona f(x,r) = rx(1 — x), NoNy4YMMm KBagpaTHOE ypaBHEHUE, nMeloLllee CBOUM
peLeHneM NCKOMbIE KOPHMU.

5) BctaBuTb crnoBo: Becaknin MHorousneH ¢ (4), Ans KOToporo MeeT MecTo paBeHCTBO ¢ (A)b =
0 Ha3bIBaeTcA (......... ) 4Ans BekTopa b.

OtBeT: AHHYNUpPYOLWMM

3afaHus 3aKkpbITOro Tuna:
1) BolpaxeHune ons z-npeobpasoBaHus UMeeT BUA;

a)F (2) = Lo f (D275, 6) F(2) = LiZo f(D)e™, B) F(2) = X2 f(20)z™*

OtBeT: a).

2) BepHo nn, 4TO Xaoc B cUCTEMAaX, ONUCLIBAEMbIX HENMMHENHBIMU Pa3HOCTHLIMU YpaBHEHM-
SIMKU, BO3HMKaET Aaxe B Criyyae ypaBHEHWIA NepBoro nopsigka?

OTBeT: BEpHO

PeweHune. XaoTnyeckoe noBedeHUE HenpepbiBHbIX CUCTEM BO3MOXHO TOMbKO AN CUCTEM
TpeTbero 1 6onee BbICOKOro nopsiakoB. B AuCKpeTHbIX cucTemax AeTEPMUHUPOBAHHbIV Xaoc BO3-
HMKaeT yXXe B cUcTeMax NepBoro nopsigka. OTo CBA3aHO C TEM, YTO TpaekTopum anddepeHum-
anbHbIX ypaBHEHMWIN AOMKHbI YOOBNETBOPSATL TPe6oBaHUSAM rMaaKkocTy U HenpepbiBHOCTU. B auc-
KPeTHbIX CUCTEMAaXxX TaKoro poaa orpaHUyYeHnst OTCyTCTBYHOT.

3) Jlornctnyeckoe otobpaxxeHme nmeeT BuA;

a) Xn+1 = Txp (1 — xp), 6)xn+2 =1Xx,(1 — Xp41), B) Xp = TXpe1(1 — xp), F) Xns1 = X (1 + xp)
OrtBerT: a)

4) Kak BbIrmaanT z-npeobpasoBaHue nokasatenbHOM PyHKUnn?

a)at » —=, 6) at > —, B)a‘t > ——,r)a’ > —
z—-a z—a az—e z+1

OtBeT: Q)



5) BepHO nun, 4TO y NOrMcTMYECKOro oTobpaxeHus cyllecTByeT TOMbKO ABEe CTauUOHapHble
TOYKM, O4HA M3 KOTOPbIX YCTOMYMBA, a YCTONYMBOCTb BTOPOM ONpeaenseTca 3HavyeHmem napa-
meTpa?

OTBeT : BEpHO

PeweHune. Y nornctnyeckoro otobpakeHusi CyLlecTByeT OBe CTauMOHapHble TOYKU Xx; =
0,x,=1-— % O4yeBNaHO, YTO TOYKA Xx; SBMSIETCS YCTOMYMBOW, TOrAa Kak YCTOMYMBOCTb TOYKU X,
onpenensieTcs 3HayeHneM napameTpa r.

Kputepumn u WKanbl oueHMBaHUS 3a4aHUM:

1) 3agaHug 3akpbIToro Tuna (Bblbop 0gHOro BapraHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tna (MHOXKeCTBEHHbIN BbIOOD):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETbI;
e 0 6annoB — ykasaH XoTsl Obl OANH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro Tmna (Ha cooTBeTcTBMe):

e 2 6anna — Bce COOTBETCTBUSA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Obl 0AHO CONOCTaBNEHNE ONpPeaenNeHo HEBEPHO.

4) 3agaHng OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHung oTkpbITOro TMnNa (4Mcro):

e 2 6anna — ykasaH BepHbIl OTBET,;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHusa pasgena 20.3 peKoOMeHAYIOTCA K MCNOMb30BaHUIO NpU NpoBeAeHUN QUarHocTu-
YeCKUX paboT € Lesibio OLIEHKU OCTaTOYHbIX pe3yfibTaTOB OCBOEHUA AaHHON AUCLUUNIIUHbI
(3HaHuN, yMeHMN, HaBbIKOB).



