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Mporpammy aucumnnuHbl paspabotan(a)(v) MnewunHcknii H.B. , Nikolai.Pleshchinskii@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B cneumanbHOM Kypce nekumin paccMatpuBatoTCs OCHOBHbIE MPUHLIMMbLI NOCTPOEHNUS NPUOANXKXEHHbIX
CXeM, KOTOpble UCMOMb3YyTCA NPW annpokcMMauum rpaHnyHbIX 3a4ay ang gudpdpepeHumanbHbiX
ypaBHEHWIA U MHTErpanbHblX ypaBHeHWIA. Vianaraetcst abcTpakTHbI NOAX0H, OCHOBaHHbI Ha obLiei
Teopun NUHENHbIX onepaTopoB. B kayecTBe NpuUMepOoB NPUMEHEHNS TEOPUN annpoKCUMaLnn 1
NHTEPMONAUUN NPUBOLATCS MHTErpasbHble ypaBHeHus Ppearonbma, 6€CKOHEYHblE CUCTEMBI
NINHEWNHbIX anrebpanyecknx ypaBHeHWi, 3aaada Kowwn 1 kpaesble 3a0a4v Ons ypaBHEHWA
mMaremMaTn4yeckom pusnkin, a Takxe aKCTpemasbHble 3a8a4u.

2. MecTO AMCUMUNNNHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.1B.1 MNpodeccrnoHanbHblil" 0CHOBHOW
obpaszoBartenbHoit nporpammebl 010400.62 MNpuknagHas matemaTuka n nHdopmaTtka n 0THOCUTCS K
avcumnnnHam no Boibopy. OcBamBaeTcs Ha 4 Kypce, 7 CEMECTP.

Oucumnnuna no Boibopy B3.0B.1 "A6cTpakTHble NPUBNMXEHHbIE CXEMbI" OTHOCUTCS K
nNpodeCcCcUoHanbHOMy LMKy OUCUUNANH, NpeaHa3HadvyeHa ons CTyaeHToB 4 kypca (7 ceMecTp).
baaupyetcs Ha 3HaHWSX, NONy4eHHbIX B paMkax gucuunnuH "Martemartmnyeckuii aHanmna",
"OndpdpepeHumanbHbie ypaBHeHUs", "YpaBHeHMS matematnyeckon puamkn”, "YncneHHole metoabl”.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN

MK-6 CMOCOOHOCTb OCYLECTBASATL LieleHanpaBneHHblin MONCK
(npodhbeccmoHanbHble NHCJPOPMAaLINM O HOBEMLINX HAYYHbIX U TEXHONOMNMYECKNX
KOMMNEeTEHUNI) OOCTUXEHNSAX B ceTn HTepHeT N n3 gpyrnx NCTOYHNKOB
K-8 CnocobHOCTb OOPMMPOBATL CYXAEHNS O 3HAYEHUN 1

n TBUSIX CBOEWN M NOHAaNIbHOWN OEeATEeNbHOCTU
(NPOChECCHoHaNbHbIE ocnemnc CBOel npogoeccnoHanbHoOW OeaTenbHOCTU C

y4eTOM coumarnbHbIX, NPOECCNOHANbHbIX U 3TUYECKMX
KOMMeTeHuun) HO3NLIiA

B pesynbtate 0CBOEHUS OANCUMMNUHBI CTYAEHT:

1. DONXEH 3HaTb:

OCHOBHbIE MPUHLMMbI MOCTPOEHUS N UCCNEOOBaHMS MPUOINXKEHHDBIX CXEM;

2. NONXEeH yMeTb:

BblOMpaTh oNTMMasbHble BapuaHTbl Bbibopa cnocoboB annpoKcMMaLlmm onepaTtopHbIX YPaBHEHWIA;
3. ONXEH BnageThb:

nprvemMammn nokasateNnbCTBa CXOOMMOCTU NPUONNXEHHbBIX CXEM;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIKV YUCNIEHHOTO PEeLEeHNs FPaHNYHbIX 3a4a4y Ans AmpdoepeHumanbHbIX YpaBHEHW 1
MHTErpanbHbIX ypaBHEHMWA

4. CTpyKkTypa U cogepxaHue OUCLUMNUHBI MOAYNs
Obwas Tpya0eMKOCTb ANCLIMINIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
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dopma NPOMEXYTOYHOTO KOHTPONS AMCLMMINHBLI 9K3aMeH B 7 CEMECTpE.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunIMHe/ MOAynto
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
N Paspen ; C Henens UX TPYAO0EMKOCTb Tekyuwime dopMbl
'u'"f\:n"(")v;lr;;:]v":"b' EMECTPcemectpa (B 4acax) KOHTpOnst
Nek VMI'Ipal(mqecmena6opaTopr|e
u 3aHATUA pa607b|
Tema 1. BeegeHue B noMallHee
1. [Teoputo abCTpakTHbIX 7 1-2 0 0 6 3agaHve
CXeM
Tema 2. OnepaTopsbl 1 nomMauwHee
2. lonepartopHble 7 3-4 0 0 6 3ajaHve
ypaBHEHNS
Tema 3. Ycnosus KOHTpONbHas
3. |eOVHCTBEHHOCTM 7 5-6 0 0 6 paboTta
peleHnn
Tema 4. NIHTerpanbHble nomatuiHee
4. lypaBHeHus 7 7-8 0 0 6 3ajaHve
®penronbma 2-ro poga
Tema 5. nomaliHee
5. |CywecTtBoBaHne 7 9-10 0 0 6 3anaHve
peleHnn
6. [Tema 6. CxonmmocTb v 1112 | o 0 6 :qu;goanaﬂ
" INPUBNNXEHHOI CXEMbI
nomMawHee
Tema 7. MeToq
7. yceuerms BCITAY 7 13-14 0 0 6 3ajaHue
o omauwHee
Tema 8. YcTonumeocCTb a
8. NPUBNMXEHHON CXeMb / 15-16 0 0 6 sanahne
9 Tema 9. HennHenHble v 17 0 0 3 2:;:;”;:6
" [NPUBNNXEHHbBIE CXEMBI
Tema 10. KOHTpOnbHas
10.|/Annpokcmmanms 7 18 0 0 3 paboTta
9KCTpeMasbHbIX 3a4au
Tema . Itorosas v 0 0 0 9K3ameH
doopma KOHTpons
Ntoro 0 0 54

4.2 CopepxaHvue UCLUNMUHbI
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Tema 1. BBepeHue B Teopuio abCTPaKTHbIX CXEM
naboparopHas paborta (6 4aca(oB)):

MapameTpuyeckune cemeincTea 3aaad. MpmbnuxeHHble METOAbBI peweHns onddepeHUmnanbHbIX
MHTErpanbHbIX ypaBHEHWIA

Tema 2. Onepatopbl U onepaTopHble ypaBHEHUS
naboparopHasi pabora (6 4aca(oB)):

Annpokcumaums n nHtepnonsaums. CylectTsoBaHE M €ONHCTBEHHOCTb PELEHNS ONepaTopHbIX
ypaBHeHuiA. O6paTMOCTb NIMHEHbIX ONepaTopoB. ANPUOPHBIE OLEHKM NOTPELWHOCTH

Tema 3. Ycnosusi e QUHCTBEHHOCTU peLLeHuin

naboparopHas pabora (6 4aca(oB)):

ObpaTnmocTb cnesa annpokcumupytowwero onepartopa. ObpatMMocTb cnesa TOYHOrO oneparopa
Tema 4. UHTerpanbHbie ypaBHeHMsa dpearonbma 2-ro pona

naboparopHas pabora (6 yaca(oB)):

MeTon MexaHu4eckux keagpatyp. Metog momeHTOoB (MeTon ["anepkuHa). PacnpeneneHus
(0606LweHHble coyHKLMN). MNpeobpasoBaHme Pypbe: S'-Teopus

Tema 5. CywwiectsoBaHue peLueHUin
naboparopHasi pabora (6 4aca(oB)):

KBasupeleHus. Ycnosusi obpatmumMocTy cnpaea fMHelHblx onepatopos. OueHka HEeBA30K TOYHOro U
annpPoOKCUMUPYIOWErO YpaBHEHWI

Tema 6. CxoouMOCTb NPUGNMXEHHOWN CXEMbI
naboparopHas paborta (6 4aca(oB)):

S-cxoanMocTb 1 T-CX0AMMOCTb NOCNEA0BATENbHOCTM annpPOKCUMUPYIOWMX PEWEHNA K TOYHOMY
PELEHMIO

Tema 7. MeTopn yceyeHusi BCJTIAY
naboparopHasi pabora (6 4aca(oB)):

YceyeHne B NpOCTPaHCTBax Co CHepmyecKori HOPMOIA. YceyeHne B NpoCTpaHCTBax ¢ Kybnyeckon
HOpMOW

Tema 8. YcToNuMBOCTb NPUOGINXKEHHON CXEMbI
naboparopHas paborta (6 4aca(oB)):

[MepeonpeneneHHble rpaHnYHble 3aga4n onsa ypasHeHus [enbmronbua B nonynonoce. Oudppakumns
Ha BepTuKanbHOW neperopoake

Tema 9. HenuHenHble NPUOGANXKEHHbIE CXEMbI
naboparopHas pabora (3 4aca(oB)):

JlocTaTo4Hble YCNoBMS CXOANUMOCTI NPUBINXKEHHOW CXEMbI
Tema 10. Annpokcumaums aKcTpeMmanbHbIX 3aga4
naboparopHas pabora (3 yaca(oB)):

J1BOMCTBEHHbIE NPOCTPAHCTBA M onepaTopbl. AnnpokcumMauns 4BONCTBEHHOCTMW.
BeckoHeyHOMepHOe NMHenHoe nNporpamMmpoBaHne

4.3 CTpyKTypa M cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasgen Cemect Hepensi | camocTositenbHOM [TpyaoeMKoCTh g&%ﬂ:;:g:;g:gﬂﬁ
OucumnnnHbl Plcemectpa pa6oTbl (B wacax) a6ortbl
CTYLEHTOB P
Tema 1. BeegeHue B NoAroTOBK
ema eleHve oArortoska nomallHee

1. [Teoputo abCcTpakTHbIX 7 1-2  |DomalHero 6 3amaHue

CXEM 3apaHns
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Buabl
N dDopMbl KOHTPONSA
Pasnen Henens | camocTtositenbHoM [TpynoeMKOCTb b
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) camoctaosngeb;:bHou
CTYyAOEeHTOB P
Tema 2. Onepatopsbl 1 noarotoska
2. lornepartopHble 7 3-4 |DomalHero 6 ggx;:”m“:e
ypaBHEHUS 3anaHus
Tema 3. Ycnosus NOAroToBKa K
3. |eANHCTBEHHOCTN 7 5-6 |KOHTPONbHOM 6 K(;gggganaﬂ
peleHunit paboTte P
Tema 4. NHTerpanbHble noarotoska
4. lypaBHeHUs 7 7-8 |ODomalHero 6 ggx::JMHeee
®dpeparonbma 2-ro poja 3apaHug
Tema 5. noAroToBka
MalLlH
5. |CywecTBOBaHME 7 9-10 |pomalwHero 6 ggﬂ:Hmeee
peLleHunin 3apaHus
6 Tema 6. CxoanmocTb v 11-12 Egﬂ%ﬁiﬁ%; 6 KOHTpO/IbHas
" INPUBNNXEHHOI CXEMbI P TouKa
TO4ke
noaroToBK
v Tema 7. Meton v 13-14 ugﬂa?ugerg 6 nomailHee
' yeHust BCITAY HW
yceye chn 3ananns 3anaHue
g [Tema 8. YcToi4meocTb v 15-16 zgﬂ;ﬂggrl(g 6 oomallHee
" [MpubnnxeHHON cxeMbl
PUBINXEHHON CXe 3ananms 3agaHue
9 Tema 9. HennHenHble v 17 Egﬂ;ﬂﬁeBrKg 3 JomalHee
" |INpnbnmxeHHbIe CXEMbI HK
PUBNNXEHHbIE CXE 3anaHns 3anaHne
Tema 10. NnoAroToBka K
10.|[Annpokcumauns 7 18  |[KOHTpPOSIbHOWA 3 Kc;gggganaﬂ
3KCTpemasbHbIX 3a8a4 paboTte P
NTtoro 54

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
AKTUBHbIE 1 UHTEPAKTUBHbIE (POPMbI NMPOBELEHNS 3aHATUIA B CONETAHUN C BHEAYAMTOPHOWK paboTol.

6. OueHOUYHble CpeacTBa OJ1s1 TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B Teopuio abCTPaKTHbIX CXEM
[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:
4 6anna
Tema 2. Onepatopbl U onepaTopHble ypaBHEHUS!
JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:
4 banna
Tema 3. Ycnosusi e QUHCTBEHHOCTU peLLeHui
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

9 bannos

Tema 4. UHTerpanbHblie ypasHeHMA dpearonbma 2-ro pona

nomallHee 3afaHuve , NpUMepHble BOMPOChI:

PernctpaunoHHbii Homep 932314
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4 banna

Tema 5. CywiecteoBaHue peLLueHUmn

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

4 banna

Tema 6. CxoauMMOCTb NPUOGINXKEHHOWN CXEMbI
KOHTPOMbHAs TOYKa , NPUMEPHbIE BOMPOCHI:

8 6annos

Tema 7. Meton ycedyeHus BCJTAY

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

4 banna

Tema 8. YcTONuMBOCTbL NPUGAMXKEHHON CXEMbI
LoMallHee 3ajaHve , NPUMepPHbIE BONPOChI:

4 banna

Tema 9. HenuHenHble NPUOGNNXKEHHbIE CXEMbI
JoMallHee 3aJaHve , NPUMepPHbIE BONPOCHI:

2 banna

Tema 10. AnnpokcuMauma 3KCTpeManbHbIX 3aaay
KOHTponbHas paboTta , NpUMepHbIE BOMNPOCHI:

7 6annos

Tema . UToroeasi oopma KOHTpOns

MprMepHbIe BOMPOCHI K 9K3aMeHY:
MNpenycMoTpeHa coaya ak3aMeHa, BOMpocChl 4N ak3ameHa - MNpunoxeHuve 1

7.1. OcHOoBHas nuTteparypa:
1. CnoopoB A.M. ®yHKUMOHaNbHbIA aHanua: [yyebHoe nocobue] / A. M. Cuoopos.?KasaHb:
KasaHckuin yHnsepcutet, 2010.7139 c.

2. KanutkuH H. H. YncneHHble meToabl: y4eb. nocobue / H. H. KanutknH. ? 2-e n3a., ucnpaeneHHoe.
? CI6.: BXB-MeTepbypr, 2011. ? 586 c.

http://znanium.com/bookread.php?book=350803.6axsanos H. C., Xuakos H. ., Kobenbkos . M.
Baxsanos, Hukonai Cepreesny. YicneHHble meToabl: y4eb. nocobme ons cTyaeHToB (ouns.-mar.
cney. By30B[AnekTpoHHbIn pecypc] / H.C. baxsanos, H.MN. Xunakos, .M. Kobenbkos; Mock. roc.
yH-T.?77-e n3a..?Mockea: BUHOM. J1a6. 3HaHmit, 2012. - 635 c. Pexum poctyna:
http://e.lanbook.com/view/book/4397/

4. ManTnHa . B. BbluncnutenbHas MmatemaTka [OnekTpoHHbIin pecypc] : y4ebHuk / U. B. MaHTuHa,
A. B. CrHuykos. - 2-e n3g., nepepab. n gon. - M.: M®IY CuHeprus, 2012. - 176 c.

http://www.znanium.com/go.php?id=451160
5. MNnewwnHcknin, Hnkonam boprcoswny (O-p pua.-mMart. Hayk ; 1955-) .

AbCTpakTHble MPUBNNXEHHbBIE CXeMbI [TEKCT: 9NEKTPOHHbIV pecypc] : [y4ebHO-MeToan4Yeckoe
nocobve] / H. B. MnewwuHcknii ; KazaH. (MpuBonx.) dpenep. yH-T, VH-T BblYMCA. MATEMATUKN 1
nHdoopmaL,. TeXHoNornii .? AnekTpoHHble aaHHble (1 dain: 0,51 M6) .? (KasaHb : KazaHckuii
doenepanbHbin yHuBepcuteT, 2009) .? 3arn. ¢ akpaHa .? [Ing 7-ro cemectpa.

Pexwum poctyna: otkpbiThi .? <URL:http:/libweb.ksu.ru/ebooks/09 64 ds009.pdf>.

7.2. JlononHuTenbHasa nuteparypa:

1. TpeHoruH B.A. ®yHKkunoHanbHbI aHanms. - M.: Hayka, 1980. - 495 c.
2. Kantoposwuy J1.B., Akunos I'.I1. dyHkumMoHanbHbIn aHanus. - M.: Hayka, 1984. - 752 c.
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3. BacunbeB ®.1. MeToabl peweHns akcTpeManbHbix 3agad. - M.: Hayka, 1980. - 520 c.

7.3. UHTepHeT-pecypcChbl:

www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf - www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf
www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf - www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf
www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf - www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf
www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf - www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf
www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf - www.abcpnb.ru/RUS/Resour/AbsShe/z.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNINHDI "A6CTpaKTHbIe I'IpVI6fII/I>KeHHbIe cxeMbl" npegnonaraeT UCNonb3oBaHNE
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOpOI NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KpynHEnwmnx POCCUACKNX Y4EHbIX, PyKOBOAMTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CNeuranncToB B pasnuyHbix cgoepax brusHeca. PoHp 61bnMoTekn cOopPMUPOBAH C Y4ETOM BCEX
N3MEHEHMI 06pasoBaTeNbHbIX CTAaHAAPTOB M BKKOYAET y4ebHMKK, yyebHbie nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CrPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme ndaadms n n3naHus,
BbiNyckaemble nagatenncreamm By30B. B HacTosuwee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BIr1O) HoBOro nokoneHus.

Nekummn n nabopatopHble 3aHATUSA MO ANCLUMIMHE NPOBOAATCS B ayAMTOPUN, OCHALLEHHO [OCKOW 1
MESIoM (MapKepom).
Mporpamma coctasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMNO n y4ebHbIM nnaHoM no

HanpasneHno 010400.62 "lMprknagHasa matematvka n uHgopMaTuka" 1 npogono NoAroToBKM
MartemaTtnyeckoe MogennmpoBaHue .

KETPOHHBH
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AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 932314 5AE
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