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PABOYAA NPOrPAMMA YYEBEHOM AUCLUUNIIUHDI
B1.B.04 MaTtemaTuyeckue moaesnu U Teopusl KpaeBbiX 3agad

1. Koa 1 HaumeHOoBaHMe HanpaBneHus nogrotoBku/cneymnanbHocTn: 02.04.01
MaTemaTuKka U KOMNbIOTEPHbIE HAaYKU
2. Mpodunb noarotoBkn: MatemaTuyeckum aHanms3 n NPUNOXeHUA

3. Keanudukauma BbinyckHuka: Maructp
4. dopma obyyeHusa: OuyHasn

5. Kacdepgpa, oTBevawwan 3a peanusauuio gucumnnuHbl: Kadepgpa matemaTuyeckoro
aHanusa

6. CocraButenu nporpammbl: bBaxtuHa XaHHa MWropeBHa, kaHgupat dQu3snko-
MaTeMaTU4YeCKUX HayK, AOLEHT

7. Hay4yHO-meTOAMYECKMM cOBeTOM MaTtemaTuyeckoro dakynbteta lNMpoTokon Ne 0500-07
oT1 29.06.2021

8. YuebHbIn roa: 2021/2022 CemecTtp(bl): 1

9.llenu n 3apaum y4eOHOM AUCLUUNIIUHDI:

Llenu u3y4yeHusi ducyuniuHsbi:

pasBuUTUE 5OrMMYECKOro W anropuTMMYECKOro MbILUMEHUS CTYAEHTOB, MO3BOMAOWEro UM
ocBauBaTb NpMEMbl UCCNEAOBaHMSA N peLleHnsa MaTteMaTnyeckm popmanmaoBaHHbIX 3agad.
3adayu oucyunnuHbl:

BblpaboTaTb YMEHWS MNPUMEHNATb MONYYEHHble 3HaHWS npyu  dopManusaunm U peLLeHUm
NpUKNagHbIX 3agav.

10. MecTto yye6HOM ancumnnuHbl B cTpyktype OOI: brok 1 (BapnaTtnBHas 4YacTb)
OucumnnuHa oTHocuTCs K yy4ebHbIM gucuunnmHam 6asoBon 4yactm 6roka B1.B ocHoBHOM
obpasoBaTenbHOM nporpammbl  HanpasneHust nogrotoBkn 02.04.01 Martematuka u
KOMMbIOTEPHLIE HAaykn - MarucTp.



11. NMnaHupyemble pe3ynbTaTbl 06GyYEeHUA MO AUCLUUNNUHE (3HAHUS, YMEHUSA, HaBbIKK),

COOTHEeCEeHHble C

nnaHnpyemMbiMu

pe3ynbTaTaMm OCBOEHUA obpa3oBaTeribHOM

nporpamMmmbl (KOMHGTEHLIVIHMM BblnyCKHVIKOB)Z

KomneTteHuns
MnaHnpyemble pesynbtatbl 00y4eHus
Kon Has3BaHue
MKB- Ymeer pewaTb | YMeeT pellaTtb MateMaTudeckme 3ajayu BbICOKOro
1.2 MaTeMaTuyeckne 3agayum | ypoBHS CrIOXKHOCTKW, Tpebywwme HecTaHAapTHOro
BbICOKOro YPOBHS | NOAX04a U HEKOTOPOW OPUrMHAIbHOCTU MblLUSIEHNS
CMNOXHOCTK, Tpebyoume
HecTaHOapTHOro
nogxoga W HEKOTOPOM
OPUrMHANBLHOCTU
MbILUSIEHNS
MKB- Ymeer NPUMEHATb | YMeeT TMpUMEHATbL  MNOJSIydeHHble B npouecce
2.2 noslydyeHHble B npouecce | 0by4YeHNa 3HaHUA Ha NpakTuke
obyyeHna 3HaHMA Ha
npakTuke
12. O6bemM AUCUUNNUHBI B 3a4€THbIX eanHMuax/yacax — 4/144.
PopmMa NPOMEXYTOYHON aTTeCcTaLMm dK3aMeH.
13. Buabl yue6HoOM paboThbl
TpyaoeMKoCTb (Yachl)
Bua y4ebHon paboThl Mo cemecTpam
Bcero
1cem. | 2 cem. 3 cewm. 4 cem.
AyOUTOPHbIE 3aHATUSA 48 48
B TOM Yucne nekumm 16 16
npakTnyeckue 32 32
nabopartopHbie
CamocTtoatenbHas paboTta 60 60
KoHTposb 36 36
WNToro: 144 144
13.1. CopepxaHme AUCLMNIINHBI
Ne HanvmeHoBaHue
n/n pasgena CopepxaHue pasgena gUCUUNIIvHbI
ANCUMNINHBI
Nekunn

1 OcHoBbI
MaTemMaTu4yecKoro OcHoBbl MaTemaTuMyeckoro mogenupoBaHus. KpaeBble
MOAENUPOBaHUS. 3agayn.

Kpaesble 3agaun.

2 Mopenu «TkaHas mMemMbpaHa. HAnarpamma Budypkauunn.
MaTemaTMU4yeckoro MaTtematnyeckaa dopmanuaaumsi: CckansipHbli  nogxon,
NPOUCXOXAEHNS. BEKTOPHbIN NOAXOA, CUHTETUYECKUA NOOXOA, UHTErpanbHbIN

nogxog.

3 Ynpyrue ObocHoBaHvMe BuMaa  (PYHKUMOHANOB  MNOTEHUManbHON
KOHTMHYYMbI. 9HEPIN CTPYHbI, CTEPXHSA, CUCTEM YNPYrMX KOHTUHYYMOB.




®PyHKUMOHanbI
3Heprmn
COOTBETCTBYHOLLMX

ynpyrmx
KOHTMHYYMOB.

YpaBHeHuve Junepa.

PasnunyHble Bnabl
COYNEeHeHuns

ynpyrmx
KOHTMHYYMOB.

BbiBOO YCMOBWMIA  COYNEHEHUS YMPYrMX KOHTUHYYMOB U
ynpyrux onop.

HeBblpoXXaeHHOCTb
KpaeBoun 3agauMn.

NccnepgoBaHue 3agay Ha HEBLIPOXOEHHOCTb.

PyHKuMA MpuHa
3aJa4v Ha oTpeske.

PasnuyHble nogxogbl K MNOHUMMaHUIO  OYHKUMU
BbiuncneHne yHkuum MpuHa.

puHa.

®dyHKuMA [MpuHa Kak
YHKUMSA BNUSHUS

Mooxon K MOHUMaHWKO cMbicia QYHKUMKM [pyHa Kak K
PYHKUUN BINAHUS.

Heocuunnsauusa -
N Heocuunnaums ypaBHeHun BToporo nopsigka. Kputnyeckas
ypaBHEHWUN BTOPOro
HeoCcLUUNNALUS.
nopsigka.
OcumnnsauuoHHble

CBOMCTBA CnekTpa.

OcumnnsaunoHHble CBOMUCTBA CrneKkTpa.

MpakTu4yeckue 3aHATUA

Mopenu «TkaHas MembpaHa. HAwnarpamma Oudypkaumn.

MaTemMaTUYEeCKoro MaTtemaTtnyeckass opmanusauma: cKangpHbin  Noaxon,

NPOUCXOXAEHUS. BEKTOPHbIN NOAX04, CUHTETUYECKUM NOAXOA, NHTErpanbHbIn
noaxon.

Ynpyrue

KOHTUHYYMbI.

®PyHKUMOHanbI O6ocHoBaHMe BMAA  (PyHKUMOHANoOB  MNOTEHUManbHOM

SHepruu 3HEpPrum CTPYHbl, CTEPXHS, CUCTEM YMPYrnX KOHTMHYYMOB.

COOTBETCTBYHOLWMX | YpaBHeHWe Junepa.

ynpyrnx

KOHTMHYYMOB.

PasnnyHble Bnabl

COuYNIEHEeHNS BbiBOO ycnoBuMi  COYNEHEHUS1 YMNpYyrux KOHTMHYYMOB W

ynpyrmx ynpyrmx onop.

KOHTMHYYMOB.

HeBblpoXXgeHHOCTb
KpaeBou 3agauMn.

WcecnepnoBaHue 3aaay Ha HEBLIPOXOEHHOCTb.

®yHKuma MpuHa
3a4a4v Ha oTpeske.

PasnunyHble nogxodbl K MOHMMaHUIO  OYHKLUK
BbluncnexHne dpyHkumnm MpuHa.

MpyHa.

®yHKums MprHa kak
DYHKUMNS BNUSIHAS

Mooxon K MOHUMMaHWIO cMbicna QyHKUMKM [pyHa Kak K
YHKUMM BNUSHUA.

Heocuunnauusa .
N Heocumnnaums ypaBHeHU BToporo nopsigka. Kputuyeckas
YpaBHEHNI BTOPOro
HeocUUNNAaLUus.
nopsiaka.
OcumnnsauuoHHble

CBOWCTBA CrnekTpa.

OcuMNNALMOHHBbIE CBOWMCTBA CrekTpa.




13.2. Tembl (pasgenbl) AUCLUMNIIUHBI U BUAbI 3aHATUN

Buabl 3aHsaTMI (YacoB)
Ne HanmeHoBaHue TemMbl CamocTtosTe
Mpaktny | JlabopaTt
n/n (pasgena) aMcumnnunHbl Jlekuun nbHas Bcero
eckune OpHble
paboTa

1 OcHoBbI MaTemMaTn4ecKkoro
mMoaenupoBaHus. KpaeBble
3agadn. Mogenu 2 4 10 16
MaTemaTU4YecKoro
NPOUCXOXKAEHWS.

2 Ynpyrme KOHTUHYYMbl.
®DyHKUMOHArbl 3HEPrnK 5 4 10 16
COOTBETCTBYHOLLUNX YIPYrNX
KOHTUHYYMOB.

3 PasnunyHbie BuAabl
COYSIEHEHUA YNpyrmux 2 4 10 16
KOHTMHYYMOB.

4 HeBbIpOXXaeHHOCTb KpaeBom 5 4 10 16
3agauun.

5 ®dyHKuMA [puHa 3agaym Ha 5 4 10 16
oTpeske.

6 ®PyHKUMA MprHa KaK PyHKUNS 5 4 5 11
BNUSIHNA

7 Heocumnnauusa ypaBHeHWUN 5 4 5 11
BTOPOro nopsigka.

8 OcumnnsynoHHble CBOWCTBA
crnekTpa . 2 4 4 10

NToro 16 32 60 144

14. MeToau4veckue yKkasaH1MA Ans ody4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDI

B npouecce npenogaBaHua AUCLMNIIMHBI MCMONb3YKOTCA TakMe Buabl y4ebHon paboTsl,
KakK NneKkuuu, NpakTUYeCKMe 3aHATUSA, a TaKkKe pasfnuyHble BUAbl CaMOCTOATENbHOW paboTbl
oby4aromxca.

Memooduyeckue yka3aHusi K IeKUUOHHbIM 3aHIMUsM

B xoge nNEeKUMOHHbIX 3aHATUA HeobXoOUMO BEeCTM KOHCMEKTMpOBaHWe ydebHoro
matepmana. OO6pawatb BHUMaHWME Ha kaTeropum, GOPMYNMPOBKK, pacKpbiBaloLme
cogepXaHne TeX WAW WHbIX SBMEHUWA W MPOLECCOB, HaydHble BbIBOAbI W MNpaKTU4eckune
pekomeHgaummn. XXenatenbHO OCTaBUTb B paboumx KOHCMEKTax Mons, Ha KOTOpbIX AenaTb
NMOMETKN U3 PEKOMEHO0BAHHOM NUTEPATYpbl, AONOSHSALWME MaTepman NPoCnyLaHHON NeKLmM,
a TaKkke noayepkmBalwme O0COBYy BaXHOCTb TEX UMW WHBIX TEOPETUYECKUX MOSIOXKEHUN.
3apaBaTb npenogaBaTenio  YTOYHSAOLWME BOMPOCbI C  LENbl  YACHEHMSI TeopeTU4ecKMX
NOSTIOXEHUN, pa3peLleHns COPHbIX CUTYauun.

Memoduyeckue pekomeHOauuu cmydeHmam K rnpakmu4yecKuM 3aHImusim

BaxHon cocTaBHOM 4vacTblo y4ebGHOro npouecca B By3e SBMAKTCA MNpakTU4eckue
3aHATUSA. [pakTnyeckne 3aHaTUA TpedytoT NOMMMO 3HAHUIM TEOPETMYECKOro MaTepuana ewe u
HaBbIKOB PELUEHUs1 MPaKTUYECKMX 3adad, M NoMorawT CTyaeHTam rnybxe ycBOUTb y4eOHbIN
MaTepuarn, NnpMobpecTn NpakTUYeckne HaBblkM M HaBbIKM TBOpYeckon paboTbl Hag y4yebHou u
Hay4YyHOW NuTepaTypon.

B Hauane npakTu4eckoro 3aHATUS NpPoOUCXOAUT OOCyxaeHne 3agad, peLleHHbIX
CTyAEHTaMN CaMOCTOATENbHO AOMa. OTO BO3MOXHOCTb ANA CTYAEHTOB elle pa3 obpartuTb
BHMMaHME Ha He HEeMNOHATHble A0 CUX MOP MOMEHTbl U OKOH4YaTenbHO pasobpaTb WUX.
MpenogaBaTtens MoOXeT (BbIOOPOYHO) MPOBEPUTL 3aMUCU C CaMOCTOSITENIbHO PELUEHHbIMU
3agavamu.




3ateM HaumHaeTca onpoc Mno Teme, OOO3HAYEHHOM AN AAHHOrO NPaKTUYECKOoro
3aHATMA. B npouecce 3aToro onpoca CTyAeHTbl MOA4 PYKOBOACTBOM mnpernogasaTens 6onee
rnyboKo OCMbICNIMBAOT TEOPETMUYECKNE MONOXKEHNSA MO TEME 3aHATUSA.

Ha npakTnyeckoM 3aHATUM KaXKObI ero y4acTHUK OO0SMKEeH OblTb rOTOBbLIM K OTBETaM Ha
BCE TEOpPETMYECKNE BOMPOCHI, MOCTABMEHHbIE B NNaHe, NPOABASATL MaKCMMarbHY0 akTUBHOCTb
npu ux paccmoTpeHun. OTBeTbl A0MKHbl  CTpouTbCA cBOOOAHO, ybeauTenbHO W
aprymeHTMpoBaHo. [lpenogaBatenb cnegut, 4ToObl OTBETbl OblMM  TOYHBIMW, JIOTMYHO
NMOCTPOEHHBIMU N He CBOAWMOCL K YTEHW0 KoHcnekta. HeobxoouMmo, 4ToObl BbICTYyNaoLMiA
nposienan rnybokoe noHMMaHme Toro, 0 Yem OH rOBOPUT, COMOCTAaBIsAS TEOPETUYECKME 3HAHUSA
(onpeneneHuii, TeopeMm, YTBEPXKOEHUN U T.4.) C UX NPaKTUYECKUM NPUMEHEHMEM ANA peLleHns
3agad, 6bin cnocobeH NPUBECTU KOHKPETHbIE MPUMEPbl TEX MaTeMaTU4eckux OOBLEKTOB U
NOMOXXEHUN, O KOTOPbIX PacCy>XaaeT TeopeTUYECKN.

B xoge obcyxaeHnsa TeopeTndeckoro matepuana MoryT pasropeTbCa Crnopbl, AUNCKYCCUN,
K y4yacTUI0O B KOTOpPbIX [OfKEeH CTpeMuTbCca Kaxabld. [lpenogasatento Heobxogumo
BHMMATENbHO M KPWUTUYECKM CrylwaTtb, nogmedarb OCOOEHHOCTM B CYXOEHWAX CTYAEHTOB,
ynaenuBaTb HeJOCTaTKU MU OLWNOBKN, KOPPEKTUPOBATbL MX 3HAHUS, U, €CNIN HYXXHO, BbICTYNUTb B
ponu pedepn. lMpn 3ToM 06paTUTb BHMMaHME Ha TO, YTO euwe He OblIo CkasaHo, unu
nogaepxatb 1 pasBuUTb MHTEPECHYIO MbICHb, BbICKa3aHHYHO BbICTYNaloWUM CTYLEHTOM.

B 3akntoueHne onpoca npenogasaTtenb, ele pa3 KpaTko pe3toMUpyeT TeOopeTUYecKUn
mMartepwuarn, Heobxoanmbl ONs pelleHns 3agad. Takke npenogaBaTenlb MOXET (BbIOOPOYHO)
NPOBEPUTb KOHCMEKTbl CTYAEHTOB W, ecnv notpebyeTcsi, BHECTU B HUX WCNpPaBieHUs u
AONOSHEHWs,

3ateM npucTynawT K pPELIeHUo NpakTU4ecKnx 3agay, WCNonb3ys U3Yy4YeHHble
TeopeTU4ecKne NonoXeHUs.

MnaHbl NPaKTUYECKUX 3aHATUMK, UX TemaTuKa, pekomeHgyemas nutepaTtypa, uenb u
3ajayn ee wu3ydeHuss coobLialTca npenogaBaTenieM Ha BBOAHbIX  3aHATUSX WU B
METOAMYECKUX YKa3aHUAX NO AAaHHOW OUCLMMIIHE.

Memoduyeckue pekomeHdauuu cmydeHmam K camocmosimeribHou pabome

Cpean OCHOBHbIX BUOOB CaMOCTOSATENbHON paboTbl CTYAEHTOB BbIAENSAOT CreayloLme:
noaroToBka K NEKUMsiM, CEMWHAPCKMM M MNPaKTUYECKMM 3aHATUAM, 3a4eTam M 3K3aMeHawm,
npeseHTauMsiM W Ooknagam; HanucaHue pedepaToB, BbINONHEHME nabopaTopHbIX U
KOHTPOSbHbIX paboT, y4yacTme B HaydyHom pabote. CamoctodatenbHas pabota MoOXeT
OCYLLIEeCTBNATLCA UHOUBUAYANbHO UKW rpynnamMu CTyAEHTOB B 3aBUCMMOCTM OT uenu, obvema,
KOHKPETHOW TemMaTUKM CaMOCTOATENbHOM paboTbl, YPOBHS CMOXHOCTU W YPOBHS YMEHWM
CTYOEHTOB.

CtyoeHTam Heobxoammo obpaTuTb 0coboe BHMMaHME Ha CaMOCTOATENbHOE U3y4YeHue
pekoMeHAO0BaHHON y4ebHO-MeToaMYeckon (a Takke HaydHon) nutepaTtypbl. CamocTtoaTensHas
pabota Cc ydebHuKamMu, Yy4ebHbIMM nNOCOBUAMM, Hay4YyHOW, CNPaBOYHOW nUTEpaTypOMu,
MaTepuanaMmm nepuoamyeckux msgaHum u MIHTepHeTta, CTaTUCTUYECKUMWU OaHHbIMW ABMASIETCS
Hanbonee 9P@EKTMBHBIM  METOOOM  MOMNYYEHUA  3HAHUKW, NO3BOMSAET  3HAYUTENBbHO
aKTUBU3MPOBaTb MNpoLecc oBnageHns uHdopmaumen, cnocobereyetr 6onee rnybokomy
YCBOEHMIO M3y4aeMoro martepuana, opmupyeT y CTYOEHTOB CBOE OTHOLUEHWE K KOHKPETHOW
npobneme.

Kypc AOucumnnmHbl MOCTPOEH TakMuM obpas3om, 4ToObl MNO3BOMUTL  CTyAEeHTaM
MaKkCMManbHO MNPOSBUTb CMOCOBGHOCTL K camocToaTenbHoW pabote. [Ons  ycnewwHon
caMocToATeNbHOM paboTbl NpeanonaraeTcs TECHbIM KOHTaKT C NpenofaBaTeniem.

N3yuyeHne pucumnnmHbl crnegyet HavmHatb € npopaboTkm  HacToswen pabouyen
nporpammbl, ocoboe BHUMaHWe, yaensisi Lensm n sagadam, CTPyKType U coaepkaHuto Kypca.

15. MMepeyeHb OCHOBHOM U AONONHUTENILHOW nNUTEpaTypbl, PECYpPCOB WHTEpPHET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI
a) OCHOBHas nuTepartypa:



Ne

NcTovHUK
n/n
Hanatok, dununn Onerosuy. O6bikHOBEHHBbIE AnddepeHUmnanbHble ypaBHEHNS :
1. | yuebHoe nocobue / ®.0. Hanatok ; BopoHexcknin rocyaapCTBEHHbIV YHUBEPCUTET

.— BopoHex : sgaTtenbckun gom BI'Y, 2019 .— 62 ¢c. — bubnwmorp.: c. 62.

0) gononHuTenbHasa nuTeparypa:

Ne

n/n NCTOYHMK
MokopHbin KO.B. OcuunnsaumoHHbin metoq LUTypma B cnekTparnbHbiX 3agadax /
2. KO.B. TMMokopHbii, XK.WN. baxtmHa, M.B. 3Bepea, C.A. lWabpos . — M.:
PUNSMATIINT, 2009. — 192 c.
Kynues, B.O. CwuHrynspHble KpaeBble 3agavn [ONEeKTPOHHbIN pecypc]
3. MOHorpacpmua — InekTpoH. aaH. — Mockea : dusmarnur, 2005. — 720 c. —
Pexum goctyna: https://e.lanbook.com/book/2745.
4 MokopHbin KO.B. duddepeHumnanbHblie ypaBHEHNS Ha reoMeTpuyecknx rpadax /
' HO.B.lMokopHbI 1 ap. — M.: ®DUSMATIINT, 2004. — 272 c.
5 Bonbnept A.W. OnddepeHumnancHble ypaBHeHUs Ha rpadax / A.N.BonbnepT. —
' MaTem.cbopHuk. — 1972. T.88, Ne 4. — c. 578-588.
6 Hanmapk M.A. JlnHenHble anddepeHumnaneHble onepatopbl / M.A. Hanmapk. —
' M.: Hayka, 1969. — 526 c.
- TuxoHoB A.H. VYpaBHeHna wmartematmyeckon uamkn [/ A.H.TuxoHoB,
' A.A.Camapckun. — M: Hayka, 1977. — 735 c.
Kyuep, H.A. HennHenHble KpaeBble 3agaym Ha NIOCKOCTM [ONEKTPOHHbIN pecypc]
8. : y4eb. nocobue / H.A. Kyuep, O.B. ManblweHKko. — 3nekTpoH. aH. — Kemeposo

: KemlY, 2012. — 116 c. — Pexxum goctyna: https://e.lanbook.com/book/44355.

B) MHOPMaLMOHHbIE 3NEKTPOHHO-0Bpa3oBaTeribHblE PECYPChI:

Ne

a/n NcTouHMK

9. http://www.lib.vsu.ru —ocmumnaneHbin cant Gubnunotekn BIyY

10 http://www.math.vsu.ru — oduumanbHbIi CanT MaTteMaTU4eckoro akynorteTa
" | Bry

11. | http://www.math.msu.ru — opuymaneHbei cant mexmarta MY



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=4737&TERM=%D0%9D%D0%B0%D0%B9%D0%B4%D1%8E%D0%BA,%20%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%20%D0%9E%D0%BB%D0%B5%D0%B3%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHusi Ans CamocTosiTeNIbHOM paboThl
Ne
n/n

NcToYuHUK

Kpytnkos, B. H. Metogbl ontumusaumm : yd4ebHoe nocobue : [16+] /
B. H. KpyTukos, B. B. MeweykuH ; KemepoBckun rocyaapCTBeHHbI
1 yHuBepcutet. — 2-e usg., ucnpas. u gon. — KemepoBo : KemepoBckum
rocygapctBeHHbln yHuBepcutet, 2019. — 106 c. : un. — Pexxum goctyna: no
nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=600281
Brnagumupos, B.C. YpaBHeHUss MatemaTudeckon GU3NKU [ONeKTPOHHbIN
pecypc] : y4eb. / B.C. Bnagumunpos, B.B. XXapuHoB. — OneKTpOH. gaH. —
Mockea : ®usmatnmur, 2000. — 400 c. — Pexum pgoctyna:
https://e.lanbook.com/book/2363.

Bubukos, HKJ.H. Kypc 0ObIKHOBEHHbLIX AnddepeHLManbHbIX YpaBHEHUN
[OnekTpoHHbIN pecypc] : yyeb. nocobue — JOnekTpoH. gaH. — CaHKT-
Metepbypr : Jlawb, 2011. — 304 <c¢. — Pexum pgocrtyna:
https://e.lanbook.com/book/1542.

MatemaTtmka. OBbIKHOBEHHbIE AnddepeHUManbHble YpaBHEHUS U CUCTEMBI :
y4yebHo-meToamyeckoe nocobue / [1.B. Noues [ ap.] ; BoeH. y4eb.-Hayu. LeHTp
BOEH.-Bo3ayL.cun "BoeH.-Bo3aywl. akag. um. npod. H.E. XKykosckoro n HO.A.
"arapuHa" (r. BopoHex) .— BopoHex : BYHL] BBC "BBA", 2016 .— 94 c.
MonoxeHne 06 opraHu3aumMm camocTosTenbHoM paboTbl obyvarowmxcs B
BopoHexXckoM rocyaapCTBEHHOM yHMBEpPCUTETE

17. WHdOpMaLMOHHbIE TEXHONMOrMU, MUCNONb3yeMble ANnsa peanusauum y4yebHoWM
ANCLUUNIINHBLI, BKNKOYas nporpaMmmMmHoe obecneyeHne U MHEPOPMaLMOHHO-CNpPaBO4HbIe
cuctembl (Npu HeO6XO0AMMOCTH)

AvcumnnuHa  MOXeT  peanu3oBbliBaTbC  C  MPUMEHEHWEM  OUCTAHUMOHHbIX
obpasoBaTenbHbIX TEXHOSOMMI, HanNnpuUMep, Ha NnaTopMe «ANEKTPOHHbIM YyHuBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=10195).

MepeyveHb Heobxoanmoro nporpaMmmHoro obecnedenus: Microsoft Windows 7 Enterprise,
Microsoft Windows Server 2008, Microsoft Windows 10 Enterprise, LibreOffice 5 (Writer
(mekcmoenbili npoueccop), Calc (anekmpoHHble mabnuusi), AnyLogic PLE, Maxima, Total
Commander, WinDjView, Foxit Reader, 7-Zip, Mozilla Firefox

18. MaTepnanbHoO-TeXHU4YECKoe obecnevyeHme AUCUMUNIINHDI:

CneuunanunsnpoBaHHasa mebenb.

Ana camoctodaTtensHon paboTbl WUCMOMb3YeTCs KMacC C KOMMbOTEPHOW TEXHUKOW,
OCHALLEHHbIN HEeobXxoaMMbIM  MPOrpaMMHbIM — ObecrneyeHneM, SNEKTPOHHLIMU  Yy4eOHbIMK
nocobusiMm 1 3akoHogaTenbHO - NMPaBOBOWM M HOPMATUBHOM MOWCKOBOW CUCTEMOW, MMELLINIA
BbIXo[ B rnobarnbHyto ceTb.

Mpu peanusauum AUCUUNAMHBI C WCNOMb30BaAHMEM OUCTAHLUMOHHOIO obpa3oBaHus
BO3MOXXHbl JOMNOJSTHEHNSI MaTepuarnbHO-TEXHNYECKOro obecnevyeHns ANCUNNINHLI

19. ®oHA OLEeHOYHbIX CPeACTB:

19.1. MNepeyeHb KOMMeTEeHUUN C yKazaHueM 3TanoB (POPMUPOBAHMA U NIAHUPYEMbIX
pe3ynbTaToB 00y4YeHus


https://biblioclub.ru/index.php?page=book&id=600281

MnaHvpyemble pe3ynbTaThbl OT1anbl

oby4yeHunsa (nokasatenm dopmMmnpoBaHus

JOCTMXEeHUA 3aaHHOro KOMNeTeHLnn o0C*
Koa n cogepxaHue

KOMMeTeHLMM YPOBHS OCBOEHMUS (pasgenbl (TemMbl) (cpeacTBa
KOMNeTeHLUMN NOCPeACTBOM ANCLMNITMHBI UK oLeHMBaHNS)
dopMMpPOBaHUS 3HAHWUMN, MOAynsa u nx
YMEHWUN, HAaBbIKOB) HanmMeHoBaHme)

MKB-1.2 YmMmeeT | YMeeT pewatb 1-9
peLwaTb MaTemaTuyeckue 3agayum
MaTemMaTtuyeckue BbICOKOI0O YPOBHS
3ajayn  BbICOKOrO | CNOXXHOCTU, Tpebytouime
YPOBHS CMOXHOCTW, | HECTaHAAPTHOro nogxoaa u
Tpebyowme HEKOTOPOM OPUTMHANBHOCTU
HecTaHO4apTHOro MbILLNEHUS
noaxoaa 4 KoHTpornbHas
HeKkoTopou pabota
OPUrMHANBHOCTU
MbILUSIEHNS
MKB-2.2 YmeeT | YmeeT NPUMEHATb 1-9
NPUMEHATb nonyyeHHole B npouecce
NnonyyYeHHble B | 0Oy4yeHus 3HaHUSA Ha
npouecce obyyeHus | NpakTuke
3HaHUA Ha NpaKTuke
[NpomexyToyHas Bonpochb! k
aTTecTauus sK3aMeHy

19.2 OnucaHue KpUTepueB U LWIKanbl OLeHMBaHUSA KOMMNETeHUMN (pe3ynbTaToB 00yUYeHUsl)
npyu NPOMeXyTo4YHOWN aTTecTauum

KpuTepun oueHnBaHus KoMmneTeHumnm YpoBeHb Lkana oueHok
ChopMUPOBAHHOCTHN
KOMNEeTeHUMN
HesnageHnue TEeopeTNYECKUM - «HeypnoBneTBOpUTENbHOY
MatepumanoM, HeyMeHue MpUMEHNATb
TeopeTn4ecKum Martepuan ans
peLeHnsa NpakTU4ecKnx 3agav.
BnapeHwne TeopeTnyeckum | lNoporosbin "YpoBneTBoputesibHO"
Martepuanom nnm YacTU4HOoe
BNnageHne u HeyMeHue TMpUMeHNATb
TeopeTn4ecKum Martepuvan ans
peLleHnsa NpakTU4ecKnx 3agav.
BnapeHune TeopeTnyeckmm | [loctaTtouHbIN "Xopouwo"
mMatepuanoMm. YMeHue MpUMEHSTb
TeopeTn4ecKum Martepuan ans
pelleHns npakTU4eckux 3ajady cC
HeboMbWNMN  MOrPELUHOCTAMU  NpwU
peLleHn 3agad.
Bnapexue TeopeTnyeckum | MNMoBbILLEHHbIN "OTnn4yHoO"
MatepuvanomMm. YMeHWe MpPUMEHSATb




TeopeTn4eckni Martepwuan ans
peLLeHns NPaKTUYeCcKnx 3agau.
19.3 TunoBble KOHTPOSbHbIE 3aaHMA UM UHbIe MaTepuanbl, HeO6XoAUMbIe OJsl OLLEHKM
3HaHMW, YMEeHUW, HaBbLIKOB U (MNK) onbiTa AEeATEeNIbHOCTU, XapaKTepusywluve 3Tanbl
copmMupoBaHMA KOMNETEHLUN B NpoLecce 0CBOEHUA ob6pa3oBaTeNbHOW NpPorpaMmmbl

19.3.1 lNepeyeHb BONPOCOB K 3K3aMeHY

1. «TkaHast membpaHay.

2. Hnarpamma 6udypkaumn.

3. MaTtemaTtnyeckas dopmanusauma: CKandpHblM  NOAXOA, BEKTOPHbIA  Moaxon,
CUHTETUYECKMI NOAX04, NHTErpanbHbIN Noaxoa.

4, Jlemma JlarpaHxa.

5. INNemma [Oiobya-PerimoHna.

6. O6ocHoBaHMe B1aa yHKLMOHANOB NOTEHLMAaNbHON SHEPTUN CTPYHbI.

7. O6ocHoBaHWe BuAa yHKLUNMOHANOB NOTEHLUMANbHON SHEPIUM CTEPXKHS.

8. O6ocHoBaHMe BuAa QYHKUMOHANOB MOTEHUMANbHOW 3HEPrMM CUCTEM  YNpPYrux

KOHTUHYYMOB.
9. YpaBHeHue Jnnepa. BbiBog Ans npocTenLllen CUCTEMbI.

10. BbIBOA YCNOBUN COYNEHEHUS YNIPYTMX KOHTUHYYMOB W1 YNPYrnx onop.

11. MaTtemaTtudeckass Moaenb CUCTEMbI, COCTOSLEN U3 OBYX LUAPHUPHO-COYSNIEHEHHbIX B

Touke & <(01) cTepxHen. KOHLblI KOHCTPYKUUM NpegnonaratoTcs XeCcTKO 3axaTbiMu
(B Toukax x=0 n x=1).

12. WccneposaHue 3agay Ha HEBbIPOXOEHHOCTb.

13. PasnuyHble nogxoabl K NOHUMaHMI yHKUMK [puHa.

14. BbluncneHune doyHkumm [puHa.

15. TloaxoAd K NOHMMaHUIO cMbicna YHKUMK [pUHa Kak K (PYHKUUM BIIUSTHUS.

16. Heocumnnsaumsa ypaBHeEHMIN BTOPOro nopsiaka.

17. Kputuyeckas HeocumMnnsaums.

18. OcumnnsiuMOHHbIE CBOMCTBA CnekTpa.

19.3.2 MNepeyeHb NpakTU4ECKNX 3afaHUN

1. Hangnte gonyctuMmble aKcTpemanu (T.e. pelleHus ypaBHeHUa Gunepa, yaosneTsopsiiome
YKa3aHHbIM YCNOBUSM) ANS 3a4aHHbIX (OYHKLMOHANOB:

O

a@—faAawrd u-D=1 u(0)=0
—a
a1

ap=card  u@=0 u®=1
o

2.0nunwmnTe ycnosusa gnst CTPyHbI, YNpyro 3akpenneHHoOM Ha 06oMx KOHUax.

3. BbiBeante pguddepeHumanbHoe ypaBHeHVe, —Moaenupylowee aecdopmauumn  CTpyHb,
NoMeLLEHHOW B YNpyryto cpeay.

4. OnuwmnTe MaTemMaTUYECKYD MOAESNb CTPYHbI, XECTKO 3akpenseHHon B Touykax x=0 n x=l un
noanepTon NPY>XNMHOM XKECTKOCTU K BO BHYTPEHHEN TOYKE se@l).

5. OnuwuTte maTemMaTU4ecKyld MoAesflb YMpyro-COMSIEHEHHON B TOYKe x=Z=@QD (c
MOMOLLIbIO MPYXXMHbI XXECTKOCTU K) LLlenoYkn n3 ABYX CTPYH.

A) KoHubl LenoYkn npegnonararTcs XeCTKO 3akpenneHHbiMu (B Toukax x=0 n x=I ).

B) IleBbI KoHel uenoyvkn ( B Todke x=0) ynpyro 3akpensieH C NOMOLLbIO MPYXXWNHbI XKXECTKOCTU

ki, a npaebiv ( B TOuke Xx=1) cBoGOAEH.



B) Onuvwute cnydyan A), ecnn K KOHUaM WO l—%@CprH AOMNOSTHUTENBLHO
MpUKpenneHbl NpyxuHbl xecTtkoctn K1 n Ko cootsetcTBEHHO.

YkasaHue. 3ameTbTe, YTO B AaHHOM CUTYaLMM YHKUMS U(X) TepnUT paspbiB B Touke X=¢ .
Hanuuve ckpennsioLLeit LIenoyKky B TOUKe & NPYXUHbLI BeAeT K NosBNeHNo B (pyHKLmoHane (5.2)

-—

cnaraemoro l}@\ D=9 -. CnepnyeT pa3buTtb UHTerpan Ha gBa — fieBee 1 npasee
=

TouKn < .
6. Hamgute ponyctnmble akcTpemManu (T.e. pelleHus ypaBHeHuss dunepa — [lyaccoHa,
yAOBIEeTBOPAOLLME YKa3aHHbIM YCNOBUAM) ANs 3afaHHbIX (YHKLMOHAIO0B:
1
AQ={UHd: LOVO-E€ LD=ID=<C

O

=
B ERT u0)=0, U(0)=1, u@=0, UQ=25
O

— ’ _ TT. . .
@ jar wFwBa W0=3.10=4 u)=1 uH—a

Ny

0

19.3.3 lNepeyeHb 3aaaHnn ANA KOHTPOSbHbLIX paboT

1. OnMwuTte mMatemaTuyeckyto MoAernb CTEPXKHSA, XKEeCTKO 3alleMMeHHOro Ha NieBOM KOHLe
(B Touke X=0) 1 UMeloLLLEero ynpyryto onopy (MPYKMHY ecTkocTn /') Ha NnpaBoM KOHLe (B
Touke x=1).

2. OnnwunTe mMaTtemaTU4eckyto Moaesnb CTEPXXHS CO CBOOOAHLIM MpaBbiM KOHLOM (B TOYke
X=1), )X€CTKO 3aLLEeMIIEHHOro Ha NIeBOM KOHLE (B Touke x=0).

3. OnnwnTe MaTemMaTU4eckyld MoAenb CTEPXHS, MMEIOLLEro yrnpyrve onopbl Ha oboux
KOHLax.

4. OnMwnTe MateMaTU4eckyrd MoAeNb CUCTEMbl, COCTOSILEN W3 [ABYX LUAPHUPHO-

counerentbix B Touke & <(01) CTEpXHeil NpW HanMyum B Touke & ynpyron onopbi.
KOHLIbI KOHCTPYKUUKM NpeanoniaratoTCs LWapHUPHO 3akpenneHHbIMK (B Todkax Xx=0 n x=1).
YkazaHue. B @yHkyuoHane 3sHepauu (8.2) noseumcsi OornosHuUmersbHoe criazaemoe

@ 3097_
5 )

KoaghgbuyueHm yrpy2ocmu oropsbil.



KUAM (6uneT K aK3ameHy)

BapuaHm 1
Teopwus:
1. O6ocHoBaHWe BMAa PYHKLMOHANOB NOTEHUMANBHOW 3HEPTUN CTPYHBI.

2. Kputnyeckas Heocumnnaumsi.

MpakTuka:
Hangute gonyctumble akcTpemanu (T.e. peleHusi ypaBHEHWs Junepa, yaoBneTsBopsiolime
yKa3aHHbIM YCIioBUAM) AN 3a4aHHbIX PYHKLMOHAOB:
O

1. A=A u-D=1 u0=0

-3
@)

2 ADHGH=ad u@=A ub)=B
=8

19.4. MeTogu4yeckme maTepuanbl, onpegensilme npoueaypbl OLUeHMBAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (MNKN) ONbiTa AEATENbHOCTU, XapaKTepU3yrLWmUX aTanbl popMUpPOBaHUA KOMNETEHLUN

MpomMexyToyHas aTrecTauusa npeaHasHadeHa Ons onpefeneHnss YpoBHS OCBOEHUS
Bcero obbema yyebHOM AucuunvHbl. [lpomMexyTodHaa aTtTectauus no  gUCUunivHe
nposoanTcAa B popme 3ayeTta

MpomexyToyHasa aTTecTaumnsa OCyLLECTBISIETCA B KOHLE cemecTpa.




