MunwcrepcTBO 06paszoBanus u Hayku Poccuiickoit Oenepanyu
(benepanpHOE rOCyJapCTBEHHOE GIOIKETHOE 00pa3oBaTeNIbHOE YUpeKIeHHE
BEICIIEro 00pa3oBaHus
«Kybanckuit rocy 1apcTBEHHEIH YHIBEPCHTET)

(haKyIBTET MaTEMATHKM M KOMITBFOTEPHEIX HAYK

sFa W HAYNITD
A SEREPIK TATO
&P yHNBE %

Q0 LI iy 2LICH
@ S %

PABOYAS TIPOT'PAMMA JUCIHHAILIAHBI

b1.B.16 YACJIEHHBLIE METO/bI

Hamnpasnenune moarorosxu: 44.03.05 INenarorugeckoe o6pasoBanue
(¢ OBYMS IPOQHIAMH TIOATOTOBKH)

Hampasnennocts (mpoduis): "Matematuka, Mapopmaruka"
ITporpamma moaroToBkH: aKaJeMHIecKas

Dopma o0ydeHus: OYHas

Kpamudukanus: Gakanasp

Kpacuonap 2015



PaGouas mporpamma aucummiuHEl  UMCTeHHBIE MeETONBI  COCTABICHA B
COOTBETCTBUHU C (he/IePATBHBIM TOCYJaPCTBEHHBIM 00Pa30BATENbHBIM CTaH/apTOM
BbIcIIero obpasosanust (PI'OC BO) no mampasnenmio mogrorosku 44.03.05
Ilenaroruueckoe o6pasoBanme

ITporpammy cocraBui:

IL.I'. Coxomn, norenT, kan1.Gus.-MaTeM.HayK, 6/3B (7/
—

W.0. ®amusus, 10JKHOCTE, YU€Has CTEIICHD, YIEHOE 3BaHHG = [10NHCD

Pabouas nmporpamma guctmnmmas! UnclieHHbIe METOIBI YTBEpXKAEHA Ha 3acelaHuu
Ka(enphI BEIYMCIUTENLHON MATEMATHKA ¥ HH(BOPMATHKY

nporokost Ne 1 « 31 » aBrycra 2015r.

3aBenyroumit kadenpoii (paspaborunka) Laiinenxo C.B.

(l)aMHJIPUI, HWHHLHMAJIBI TMOIIIHUCh

Pabouas mporpamma obcyxnena Ha 3acemaHHH Kapenpsl HHOOPMALHOHHBIX
00pa3oBaTENbHBIX TEXHOIOTHH
nportokos Ne 1 « 31 » aBrycra 2015r.

3asenyronmii kapenpoit (BBIycKarommeit) [pyresckuit C.IT.

(l)aM WUITAS, UHULIMATIBL

TMOAIUCH

YTBepxcneHa Ha 3acemaHuu yqe6HO-MeTOHquCKOﬁ KOMHCCUU d)aKy.HLTeTa
MaTe€MaTUKU U KOMITBIOTEPHBIX HAYK

nporokonNe 1 « 09 » cenrabps 2015r.

IIpencenarens VMK ¢axynsrera Tutos I'.H. S unToa
(bamuus, uHMIMANI TOAMKCE
PenensenTsr:

[Ipodeccop xadeapsr mpukIaHOil MaTEMATHKH
Ky6asckoro rocynapcrsentoro yausepeurera
KaHIHU/AT (pU3MKO-MATEMATHYECKUX HAYK JOLEHT Kapmasun B.H.

HoKTOp 5KOHOMUYECKUX HAyK, KAHIHIAT
TEXHMYECKUX HayK, mpodeccop kadeapsl
KOMITBFOTEPHBIX TEXHOJIOTHH U cucteM Ky6I'AY JIynenko E.B.






1 ]_Ie.]'l](l H 3aJa491 U3y4CHUA TUCHHUILJIMHBI.

1.1 Ieap TUCHUIIMHBI.
M310XUTh  OCHOBBI ~ YHMCJICHHBIX  METOJOB  PEIICHHS  OCHOBHBIX
MaTeMaTH4YeCcKuX 3anad Ha OBM, mnokaszaTh NpUEMbl U METOJbI MOCTPOCHUS

JMCKPETHBIX MO/JIEIeH OCHOBHBIX 3a]1a4 aHaIK3a U MU PepeHIIMaTbHbIX YPABHEHUMN.

1.2 3apaun AUCHUILIUHBI.

OcHoBHas 3a7ada Kypca — (OpPMHUpPOBAHHUE Yy CTYJEHTa MPEICTaBICHUN O
YUCJIEHHBIX METOAaxX pelleHus 3anad Ha DBM, yrinyOiieHne mMaTeMaTH4ecKOro
oOpa3oBaHUs U Pa3BUTHE TMPAKTHUYECKMX HABBIKOB B 00JaCTH MPHUKIATHOU
MaTteMaTuku. CTyIeHTBI IOJKHBI OBITh TOTOBBI UCIIOJIB30BATh MOJYUYE€HHBIE B 3TON
o0JacTH 3HAHWS KAaK TPU HW3YYEHUHW CMEKHBIX JUCIHWIUIMH, TaK W B
poecCUOHANIbHOM eI TEIbHOCTH.

B pesynbrate u3ydeHus y4yeOHOW AUCHUIUIUHBI OOYYarOIIUECs JTOJIKHBI
HAyYUTHCSI UYWCIECHHO pelaTh YpPaBHEHHUS, HCIIOJIb30BaTh OCHOBHBIC MOHSTHS
TEOPUM CPEIHEKBAIPATUYHBIX NPUOTMKEHUN JUIsl TOCTPOSHUS  DJIEMEHTa
HaWJIy4Ilero NpHOIMKCHUS, HWHTEPIIOJMPOBATh W OICHHWBATh BO3HUKAIOIIYIO
MOTPENIHOCTh, TMPUMEHATh (OPMYJBl YUCIECHHOTO Au(pGEepeHIIUPOBaHUSI U
WHTETPUPOBAHUS, IPUMEHITh METO bl YHCIICHHOTO pemeHus auddepeHIinaaIbHbIX
ypaBHeHHI. KpoMe TOro, CTyJIeHTHl JOJDKHBI OBJIQJIETh HABBIKAMH pPa3paObOTKU
YUCJICHHBIX METOOB IS 3a/1a4 U3 CIEIYIOIINX Pa3esioB: TEOPHUS alllIPOKCUMAITUH,
YUCJIEHHOE WHTETPUPOBAHUE, JUHEWHas anreopa, OOBIKHOBEHHBIC
nuddepeHnranbubie ypaBHEHUS, ypaBHEHUSI MAaTEMaTUIECKON (U3HUKHU.

BocnurarensHbiMu 3a1auaMu Kypca SIBJISTFOTCSL: BOCITUTAHUE
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH, YMEHHUSI CaMOCTOSATEIbHO paboTaTh C
TEMaTUYECKOW JIMTEepaTypoll W pemiaTh IOCTaBIEHHBIE 3a/ladyd  CpeJCTBAMU
MathCAD u Maple.

BripaboTka HaBBIKOB WCIIOJIB30BAHUS CIEIUAT3UPOBAHHBIX

MATCMATUYICCKUX IMMAKCTOB KaK HHCTPYMCHTA PCIICHUS ITPUKIIAAHBIX 3a/1a4 ABJIACTCA



HEOOXOJUMBIM TpeOOBAaHMEM B COBPEMEHHBIX YCJIOBMSIX, 4YTO YKa3bIBaeT Ha
aKTyaJIbHOCTh ~ JTAHHOM  y4eOHOW JUCHMIUIMHBI.  VI3ydeHHWe  UCIUTIIUHBI
COMPOBOXK/IAETCS PACCMOTPEHUEM BO3MOXHOCTEM MPOrpaMMHUpPOBAHUS MaKETOB
MathCAD u Maple, Ha KOTOpBIX peamu3yroTCs H3ydaeMble BBIYHCIHTEIBHBIC
anroputmbl. [Ipexae Bcero, 3To MO3BOJIAET PACKPHITH BO3MOXKHOCTU YKa3aHHBIX
NAaKeTOB B IUJIaHE MPO(EeCcCHOHATBHON AESITENbHOCTU: KaK MpernojaBaHus, Tak U
MIOCTPOCHUS INEKTPOHHBIX Y4eOHbIX mocobuii. Kpome Toro, Beicoka MeToanyeckas
IICHHOCTD: B OTJINYKE OT cHcTeM nporpammupoBanus Pascal, Delphi, C++u ap., aTo
MO3BOJISIET COYETATh PEATU3AIMIO0 YHUCIECHHBIX QJITOPUTMOB C AHATUTHYECKUMU
npeo0pa3oBaHUAMH KOMITBIOTEPHOU anreOpbl U pa3HOOOPAa3HBIM 2-X U 3-XMEPHBIM

rpaduuecKuM IpeICTaBICHUEM.

1.3 Mecto aucUMIUIMHBI (MOAYJI) B CTPYKType 00pa3oBaTeibLHOI

NPOrpaMMBbl.

JlucuuiuinHa BXOAWT B BapuaTtuBHyr 4acte bioka 1. Ilpu ocBoeHun
MaTepuajoB Kypca OT oOywaromierocsi TpeOyercs MOATrOTOBKA MO CIIEAYIOIUM
qucuuIuimHaMm: «MaremaTudeckuil aHausy, «JIuHeiiHas anreOpa 1 aHaJIMTHYECKas
reoMeTpus», «OyHKIIMOHAIBHBIN aHau3», «Jluddepennnansubie ypaBHEHU», a
TaK)K€  yYMEHMS W HaBbIKM, IIOJY4YEHHbIE IIpM  OCBOEHMM  Kypca
«IIporpamMmmupoBanue». [laHHOE OOCTOSTENBCTBO CBUIETENBCTBYET O TECHOU
MEXIPEIMETHOH  CBA3M  Kypca «UWCIIEHHBIE METOABD» C  OCTaJIbHBIMU

JUCHUITIIMHAMU.

1.4 IlepeyeHb MIaHUPYeMbIX Pe3yJabTATOB O0y4YeHHMs 1O JMCHHUIINHE
(MOay/10), COOTHECEHHBIX ¢ IUIAHUPYEMBbIMH Ppe3yJbTATAMH OCBOCHHUA
o0pa3oBaTe;IbHOM MPOTrPAMMBI.

W3yyenue nanHOW y4eOHOW MUCIMIUIMHBI HANpaBieHO Ha (OpPMUPOBAHUE Y

oOyuaromuxcs npodeccuonanbubix kommnerennuii: OK-3, OK-5, OK-6, I1K-5.

\ No \ Nupexc ] B pesynbprare uzydeHust yueOHON AUCIUTUTMHBI




ILII. | KOMIIe- ConepkaHue  KOMIIETEH- oOyyJaronuecs JOJKHbI
TEHIIUU UM (UJIA €€ YaCTH) 3HATh YMeTh BJIA/IETh

1. OK-3 Cnoco0OHOCTBIO OCHOBBI YuciieHHO Meronamu
UCIIOJIb30BATh Teopuu pemiaTth u
€CTECTBCHHOHAYYHBIC U MOTPEITHOCTE | YpaBHEHUS, TEXHOJIOTHSIM
MaTeMaTHYECKUE 3HAHUS i 1 Teopun MPUMEHSIS US| U
JUUISl ODUCHTHUPOBAHUS B MPUOJIMKEHUN | 3TOTO pa3paboTku
COBPEMEHHOM CIICJICTBUS U3 | YUCIIEHHBIX
nH(pOpMaITHOHHOM TEOPEMBI O METOJIOB ISt
MIPOCTPAHCTBE. CKUMAMOIINUX | 3a]a4 U3

OTOOpaXCHUS | CIICTYIOIIUX

X. pa3zienos:
TEOPHS
anmnpoKcuMa
197078

2. OK-5 CrocoOHOCTRIO paboTaTh B OcHoBuble | Mcmonb3oBaTh | Metogamu
KOMaH/Ie, TOJIEPAaHTHO YUCJICHHBIC OCHOBHBIC u
BOCIIPUHUMATH METO/TBI TTOHSITHS TEXHOJIOTHSIM
COLIMAJTIbHBIC, KYIbTYpHBIE | anreOpsbl. TEOPUH U pa3paboTKu
Y JINTYHOCTHBIC Pa3IHYHSL. CpeIHEKBaIpa | YUCICHHBIX

TUYHBIX METOJIOB JIJIst
npuOIKEeHUH | 3a1a4 u3
JUTS CIIETYIOIINX
MTOCTPOCHHSI pa3eIos:
aJIeMEHTa YUCJICHHOE
HAWIYYIIETO | MHTErPUPOBA
NPUOJIMDKEHUS | HUE,

(B JIMHEHHAS
WHTETPAIBHOM | anredpa.

U JTUCKPETHOM

BapHUaHTaXx).

3. OK-6 CriocoOHOCTBIO K | Mertoast WuTepnonnp | Mertomamu
caMOOpraHu3aluu U | TIOCTPOCHHUS OBaTh U u
€amM000pa30BaHUIO. WHTEPIIOJISIIIA | OTIICHUBATH TEXHOJIOTHSIM

OHHBIX BO3HHUKAKOIY | U pa3paboTKu

MHOTOYJICHOB. | IO YUCIIEHHBIX

MOTPEIIHOCTh. | METOJIOB JJIs

3a1a4 u3
[ (S13% (0111504
pa3nenos:
OOBIKHOBCHH
bIC
muddepeHu
aJTbHBIC
YpaBHEHHUS.

4, I1IK-5 CrocoOHOCTBIO MeTonbl [Tpumenars MeTtonamu
OCYIIIECTBIISATh YHCIEHHOTO bopMyIbI u
MIEearOru4ecKkoe muddepeHIHp | YUCIEHHOTO TEXHOJIOTUSM
COTIPOBOXKICHHE OBaHUS U muddepeHup | U pa3paboTKH
COIMATTU3AITIH W | MHTETPUPOBAH | OBAHUS H YUCJICHHBIX
npodeccHoHaTBEHOTO usl. WHTETPUPOBAH | METOJIOB JIJIst

MeTtonp! Hsl. 3a7a4 u3




CaMOONpeIeICHUS YHCIIEHHOTO

00yYaromuxcsl. peLeHus
nuddepenima
JTBHBIX
YpaBHEHUU.

[Ipumenst
b METO/IbI
YHCIIEHHOTO
perieHus
nuddepenima
JTBHBIX
YpaBHEHU.

CIICAYIOIHX
pa3zenos:
ypaBHEHHS
MaTeMaTH4eC
KOU (DU3UKH.

2. CTpyKTYypa U cojepKaHMe JUCHMILIUHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO61mmas Tpy10éMKOCTh AUCIUILTHHBI COCTaBIsIeT 6 3au.en. (216 yacoB), UX pacnpe/eieHue

10 BUgamM pa60T MnpeaAcCTaBJICHO B Ta6J'II/II_IC.

Bun yae6HO# paboThI Bcero CemecTpbl
4acoB 6 7
KonTakTHasi pabora, B TOM 4HcJIe€:
AYIUTOpHBIE 3aHATHS (BCEro): 68 32 36
3aHATHSA JIEKIIUOHHOI'O THUIIA 34 16 18
JlabopaTopHbie 3aHATHS 34 16 18
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPHI,
MIPAKTUYECKHUE 3aHSITHSI) ) ) )
HNnas koHTaKkTHasi padora:
KonTpoas camoctostensHoi padotsl (KCP) 10 4 6
ITpomexyrounas arrectauus (MKP) 0,5 0,2 0,3
CamocTosiTeIbHAsi paboTa, B TOM YHcJIe:
Kypcosas paboma - -
Ilpopabomxka yuebHoz2o (meopemuueckoco)
52 16 36
mMamepuana
Buinonnenue unousudyanvhuix 3adanuii (noocomoska
Cco0OwWeHull, npe3eHmayuil) ] ) )
Pechepam - - -
IloaroroBka K TEKyleMy KOHTPOJIIO 49,8 19,8 30
KonTpoub:
IToaroroBka K 3K3amMeHy 35,7- - 35,7
OO0mas Tpy10eMKOCTh yac. 216 72 144
B TOM SHETe 78,5 36,2 42,3
KOHTaKTHasi pabora
3a4. eJl. 6 2 4

2.2 CTpykTypa IMCUMIIJIMHBI:

Pacnpe;[eneHHe BUJ0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUILIAHBI.

Pazgensl AUCHUIIIIMHBI, U3Yy4aCMBIC B 6 CCMECTPC




No KomnuecTBo yacoB
pasn HaunmenoBanue pasneinoB AymuTopHas Breaywropras
ol Bcero pabora paborta
JI 113 JI3 CPC
1 2 3 4 5 6 7
1. |[Ipubmmwxenue GpyHKImn 24 6 6 12
Yucnennoe nuddepeHnupoBanme
2 Y UHTEIPUPOBAHUE 26 6 6 14
UwncrneHHbIE METOIbI PEIICHUS
3agaun Komm uist cucrem
OOBIKHOBEHHBIX
nuddepeHIATbHBIX YPaBHEHUH
3 (OY). Anmpokcumarnus, 17.8 4 4 98
YCTOWYUBOCTH, CXOTUMOCTb.
Cerounsle pyHkuuu. Meton
Dilnepa.
Hmoeo 3a cemecmp: 16 16 35,8

Paznenbl nucuuIuivHbl, U3ydyaemsble B 7 ceMecTpe



pasn
ela

HanmenoBanmne pa3aciioB

KomnuectBo yacos

Bcero

AynuropHas

pabora

CamocrogTreapHas

paborta

113

JIP

CPC

2

INE

5

7

K
8

Meroas! Pynre-Kyttsl pemienus
cucrem OJ1Y. Ilpumenenue
npasuia PyHre nmpaktuueckon
OLICHKH IOrpeIHocTy. MeTtox
Anamca. [IpoBepka
CYIECTBOBaHMS TOYHOI'O PEILEHUS
110 HaliIEHHOMY TPUOJIMKEHHOMY

40

20

12

Pemenune cucreM TMHENHBIX
anreOpanyecKnx ypaBHEHUH.
IIpsamsbie meTonsl: ['aycca, ['aycca ¢
BbIOOPOM T'JIaBHOT'O 3JIEMEHTA.
OLueHKa NOrpelIHOCTH YUCICHHBIX
METO/IOB pEIICHUS
anredpanvdeckux CUCTEM.
HTepaninoHHbIE METO/IbI PELLICHUS
JUHENHBIX cucteM. Meroa
IIPOCTBIX UTEPALIMIA, METOL
3eiaenss. Meroa mporoHkw.
Metoas! PUOIMKEHHOTO
peLIeHUs] HETUHEHHBIX
anreOpanyecKnx ypaBHEHUH.
Merton neneHust OTpe3Ka MONoJIaM.
Meron npocroii urepaunun. Meron
HrroToHa (MeTON KacaTeIbHBIX).
Pemenne cucremsl
areOpanyecknx ypaBHEHUH.

52

24

12

YHucneHHble METOABI PELICHUS
KpaeBoM 3a/1auul IS
nudepeHIraNIbHBIX YpPaBHEHUM B
YaCTHBIX TPOU3BOIHBIX
(YpaBHEHME TEIIONPOBOAHOCTH,
BOJIHOBOE€ ypaBHEHUE, 3aJ1a4ya
Jwupuxie 11 ypaBHEeHUs
[Tyaccona). SIBHBIC 1 HESIBHBIE
pPa3HOCTHBIE CXeMbl. MeToJT CEeTOK.

45,7

22

11,7

Hmoeo 3a cemecmp.

18

18

66

35,7

2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:

2.3.1 3ausaTHA JJeKIIHOHHOI0 THIIA.

n/n

HaunmenoBanue

pasaena

Coaep:xanue pasgesa

dopma
TeKyLIero

KOHTpPOJIs




[Tpubmxenne
byHKIII

Oco0EHHOCTH MaTEMAaTHYECKNUX BEIYMCICHUI,
peanmzyeMbix Ha DBM. [IpubnmkéHHbie ynciia
U JEUCTBUS C HUMH.

[Tpubnmxenne GyHKIUNA MHOTOUIICHAMH.
WHTepnonsuoHHBIH MOJIMHOM B popme
Jlarpanxa. IHTEpHOIALMOHHBIN IOJUHOM B
dhopme Hrrotona. Kyouueckue crutaitael. Meron
HaUMEHBIINX KBaJAPAaTOB, TPUTOHOMETPUUECKUI
MHorouwieH. CriaaxuBaHue HaOJIOICHUH.

IIpoBepka
JIOMAIIHETO

3aJaHusA

Yucnennoe
nuddepeHnpoBaHmue
Y MHTETPUPOBAHKE

Yucnennoe quddepenuuposanue. [Ipocreiimme
(hopmyiel ynciaeHHOTO AuddepeHITIPOBAHUS.
Onenka norpemrHoCTH. ONTUMANIBHBIN I1ar
yucieHHoro auddepeHIMpoBaHus.

Uucnennoe nurerpuposanue. KBagparypssie
(hopMyIIBL: IPSMOYTOJILHUKOB, TpaIeluH,
Cumricona. [IpaBuiio PyHre u yrounenue 1o
Puuapacony. Meton MonTe-Kapio.

IIpoBepka
JIOMAITHETO

3agaHus

Pewenne ypaBHeHHI
U CHCTEM, METOJIBI
JMHENHON anreOpsl

Pemenue cucrem JIMHEHHBIX aJIreOpanvecKux
ypaBHeHul. [Ipsimbie metoasl: ['aycca, ['aycca ¢
BBIOOPOM I'JIAaBHOTO 3JI€MEHTa. Bbruncienue
orpeJenuTesel 1 00paTHON MaTpPUIIbL.
OO0ycOBIEHHOCTh MaTPULIbI IMHEHHON
cucteMbl. OLlEHKa IOIPEUIHOCTH YUCICHHBIX
METOJIOB pPELICHUSI Are0panuecKux CUCTEM.
WrepanoHHbIe METOBI PELLIEHUS JTMHEWHBIX
cucteM. MeTo1 ITpOCThIX UTEPALUIA, METOL,
3eiinens. Meroa mporoHkH.

YacTtuunble TpoOIeMbl COOCTBEHHBIX 3HAYCHUI
MaTpPHILIBI.

MeTtobl TPUOINKEHHOTO PELICHUS
HEJIMHEHHBIX are0pandeckux ypaBHEHUI.
Meron nenenus otpeska nomnojaam. Metosa
MIPOCTOU UTEpaALUU.

Meton HeroToHa (MeTO 1 KacaTeNlbHBIX).
Penienue cuctemsl anredpandyeckux ypaBHEHHH.

IIpoBepka
JIOMAIIIHETO

3agaHus

OOBIKHOBEHHBIE
TuddepeHIaIbHbIe
ypaBHEHHS "
ypaBHEHUS
MaTeMaTU4eCKON
bu3uKu

Uucnennsle MeTOABI pemieHus 3anaun Komm s
cHcTeM OOBIKHOBEHHBIX U depeHInaIbHbIX
ypasHenuii (O1Y). Annpokcumarus,
YCTOMYHMBOCTD, CXOAUMOCTh. CETOUHBIE
¢bynkuu. Meron Diinepa.

Metonel Pynre-Kyrrsl pemenus cucrem O/1Y.
[Ipumenenne npasuiia PyHre npaktuaeckou
OLIEHKH MOTPELIHOCTH.

Meron Anamca. [IpoBepka cymecTBOBaHUS
TOYHOT'O PEUICHMS 110 HAlIEHHOMY
MpUOTHKEHHOMY.

UYucneHHble METO/IbI PEIIEHUS KPAeBOil 3a1auu
utst nuddepeHInaIbHbIX YpaBHEHUH B YaCTHBIX
MIPOU3BO/IHBIX (ypaBHEHHE TETJIONPOBOIHOCTH,
BOJIHOBOE YpaBHEHHMeE, 3aj1aua [lupuxie s
ypaBHeHus [lyaccona). SIBHbIE U HEsIBHBIE
pa3HOCTHBIE cXeMbl. MeTOJ| CETOK.

IIpoBepka
JIOMAILHETO

3a7aHus




2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.

CeMuHapckue 3aHATUS — HE IPEyCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS.

Ne
n/n

HanmenoBanue 1a00paTopHbIX padoT

dopma
TeKyLIero
KOHTPOJIsA

[Tpubmxenue GyHKIII

[IpoBepka
JIOMAIITHETO
3a/laHus

Uucnennoe nudepeHnpoBaHnue U HHTETPUPOBAHUE

[IpoBepka
JIOMAIITHETO
3alaHus

Pemennie ypaBHeHUH U cCTEM, METObI JIMHEWHOI anreOpbl

IIpoBepka
JIOMAIIHETO
3a1aHUS

OObikHOBEeHHBIE UG depeHIInalIbHbIC
MaTeMaTUYeCKON (PH3UKH

YpaBHEHUS U

YpaBHEHUS

[IpoBepka
JIOMAIITHETO
3alaHus

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT (IIPOEKTOB).

KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl

00y4YaAIIHUXCS 10 TUCHHILINHE (MOIYJIIO).

[Tepeuens yueOHO-METOAMYECKOTO 00ECTICUeHUS JUCITUILTAHBI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENILHOM pabOThI

1 2 3

1 [Pabora c¢ nexumonubM|l. BaxBamos, H.C. YUucnennsle MeTob! : yuebd. mocooue / H.C.
MarepuaioM, IIOUCK U baxsanos, H.I1. )Kunkos, I'".M. KoGenbkoB.. — Mockaa :
aHaJIN3 JIUTEPATyphl H WznarensctBo "Jlaboparopus 3nanuii", 2015. — 639 ¢. —
AIIEKTPOHHBIX https://e.lanbook.com/book/70767
HCTOYHHKOB 2. baxBanos, H.C. UucieHHble METOBI B 3a/1aUax U
nHpopManuu 1o ynpaxHeHusx: yuaed. nocoodue / H.C. baxpanos, A.B.
3aJlaHHOM TIpoOyieMe Jlarmuy, E.B. YUmxonkoB.— MockBa : I31aTebCTBO

2 |Uzyuenwue "JlabopaTtopus 3Hanuii", 2015. — 243 c. —
TEOPETUYECKOTO https://e.lanbook.com/book/70743
Marepuaia k|3. baxBanos, H.C. Unciaenusie meToanl. Penrenus 3agad u
nabopaTopHBIM ynpakHeHus : yue6. mocooue / H.C. baxBanos, A.A.
3aHATUSIM Kopues, E.B. UmxonkoB. — Mocksa : 3gaTenscTBO
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3 |BeimonHeHue qomanrHux "JlabopaTtopus 3Hanui", 2016. — 355 c.

3aaHui https://e.lanbook.com/book/90239

4 |IloaroroBka K 3a4eTy 4. Bonkos, E.A. Yucnenubie MeTo bl : yued. — CaHKT-
[TeTepOypr : Jlans, 2008. — 256 c.
https://e.lanbook.com/book/54

5. Cpouko, B.A. Unucnennsie Metoel. Kype nekuuii : y4eo.
nocobue — Cankr-IlerepOypr : Jlans, 2010. — 208 c.
https://e.lanbook.com/book/378

6. JlemugoBuy, b.I1. YUncaeHHBIe METOIBI aHAIN3A.
[Tpubmmkenue GyHkIui, TuddepeHIraTbHbIC U
WHTErpaJibHbIE ypaBHEHHS : yueb. mocobue / b.I1.
Hemunosuy, 1.A. Mapon, 2.3. lllyBasioBa. — CaHKT-
[TerepOypr : Jlanb, 2010. — 400 c.
https://e.lanbook.com/book/537

VY4eOHO-MeTOINYECKUE MaTepHalbl NIl CaMOCTOSITENIbHOM pabOThl O0y4aromuxcs W3
YHCJIa MHBAINOB U JIMII C OTPaHMYCHHBIMU BO3MOXKHOCTAMHU 3710poBbs (OB3) npenocrasistores
B (popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIPHUATHS HH(OPMALIUH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JInst L ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmnapaTra:

— B mieyaTHoi opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

I[aHHBIfI MNEPCUCHb MOXKCT OLITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTU OT KOHTHUHICHTA

o0ydJaronuxcs.

3. O0pa3oBaTesbHbIEC TEXHOJIOTHH.

Coueranue TpaJUIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHA B ¢opMe JEeKIUU C
KOMITBIOTCPHBIMH aBTOMAaTU3UPOBAHHBIMHA I/IH(i)OpMaHI/IOHHI)IMI/I TEXHOJIOTUAMMU ITPU BBINIOJTHECHUHN
1ab0paTOpHBIX paboT U MPOBEICHUU KOHTPOIBHBIX MEPONPUITUN (3a4eTa, IK3aMEHa).

K o0pa3zoBaTe/ibHbIM TEXHOJOTHSIM OTHOCSTCS WHTEPAKTHBHBICE METOIBI OOYUYCHHS.
I/IHTepaKTI/IBHOCTI) nogadyv Marcpuaia 1mo AUCHUITIINHC «ba3sl JaHHBIX U CUCTCMbI YIIPABJICHUA
0a3aMu JaHHBIX» MPEIoJaraeT He TOIBKO B3aUMOJICHCTBHS BUA «IIPETOaBaTeNb - CTYACHT» U
«CTYJICHT - TIPETOaBaTelNby, HO U «CTYACHT - CTYACHT». Bce AT BHUJIBI B3aUMOJICHCTBUS XOPOIIIO
JIOCTUTAIOTCS TPY U3TI0KEHUHU MaTepHralia Ha MPAKTUYECKUX 3aHITHIX B XO/I€ JTUCKYCCUH.

3.1. Iuckyccus.
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Bo03MOXKHOCTh IMCKycCHM TpEANojaraéT yMEHHE BBICKA3aTh COOCTBEHHYIO MHJIEIO,
IPEJIOKUTh CBOM IyTh PELIEHUS, apryMEHTUPOBAHO OTCTaMBaTh CBOK TOYKY 3PEHHUS, CBSI3HO
uznaratb Mbiciau. [lone3Hsl ciaeayroniye 3a1aHus: COCTaBICHNE IUIAHA PEIICHUs 3a/1a4M, [TOMCK
Jpyroro croco0a peleHusl, CpaBHEHHE Pa3IMYHbIX COCOOOB PELICHMs], IPOBEJCHUE BBIKJIAI0K
JUIsL pELIeHHs 3aJadd M BBIKJIAJOK I IPOBEPKU IPABUIBHOCTH IOJIYYEHHOIO PEILEHUS,
paccMOTpEHHME 3aau C JIMIIHUMH U HEJOCTAIOLMMU JaHHBIMHU, TBOpUECKUE 10KIaabl. CTyneHTaMm
npeiaraeTcsi MpOaHAIM3UPOBATh BAapHAHTBHl PEIICHHs, OOCYIUTH JOKJIAJ, BBICKa3aTh CBOE
MHEHHUE.

OO111e BONpockl, KOTOPbIE BBIHOCATCS HA AUCKYCCHIO B XOJI€ TPAKTUYECKOIO 3aHATHSL:

1. CocraBieHus maHa peleHus 3a/1a4u.

2. Tlowmck pa3nuyHBIX CIOCOOOB PELICHHI 3aJa4u.

3. Br1bop cpeau paccmaTpuBaeMbIX cioco00B Hanboee paluoHaIbHOTO.

4. CaMOCTOSITENIbHOE COCTaBJICHHME CTYJEHTaMU OIOPHBIX 3aJaHuil 1o TeMe,
XapaKTepU3yloIIUX TIyOMHY MOHMMAHHUS CTYJEHTaMH COOTBETCTBYIOLIETO
Marepuania.

3.2. lokaan (mpe3eHTanus).

[IpumeHeHne Ha 3aHATHUM KOMIIBIOTEPHBIX TEXHOJOTMH IO3BOJSET CTyAEHTaM IpuU
paccMOTpEHHH OIPENICIEHHBIX TeM Kypca Oojiee TIyOOKO OCBOMTH HEKOTOPBIC IOHSTHSA |
JI0OKa3aTesIbcTBA YTBEPXKACHUH. B  93TOM CBA3M ONpEACIICHHBIE IPAKTUYECKHE 3aHATHUSA
IpernoJIaBaTeso 1eJecoo0pa3Ho MPOBOAUTh B BHUJE Mpe3eHTalMH. Takke B TaKOM BHJIE Ha

MPAKTUYCCKUX 3aHATUAX 11O HCKOTOPBIM TEMAM CTYACHTBI MOT'YT IPCACTABJIATE U CBOWU JOKJIAABbI.

4. OueHo4YHbIe CpeacTBA VI TeKYIero KOHTPOJIsl yCleBaeMOCTH H IIPOMeKYTOUHOM

aTTrecTalnuu.

4.1 ®oHj OLIEeHOYHBIX CPEACTB /ISl IPOBeeHNs] TeKYylero KOHTPOJIs.

KoHTponp kayecTBa MHOATOTOBKM OCYIIECTBISETCS IYTEM IPOBEPKU TEOPETHUECKHUX
3HAaHWH W MPAKTHUYECKUX HABBIKOB MOCPEACTBOM: MPOBEPKU U MpHEMa TEKYIIUX TabOpaTOpHBIX
paboT u 3aueTa B KOHIIE 6 cemecTpa, a TaK)Ke 3K3aMeHa B KOHIIE 7 ceMecTpa.

Ilepeuennb JaGopaTopHbIX padoT

Cemectp 6

JIP1. Maremarudeckue nporpammusbie cuctemsl (MathCAD, Maple, Statistica).
JIP2. JIuneliHas NHTEPIIOMISALIHNSL.

JIP3. YucneHHOEe MHTETPUPOBAHME.

JIP4. Meton Diinepa.



JIPS. KpaeBas 3amaua (0OBIKHOBEHHBIX JU(depeHITnaTIbHbIX YPaBHCHUH ).

Cemectp 7

JIP1. CucteMbl TMHEHHBIX alreOpanyecKux ypaBHEHHH.

JIP2. Pemenue anreOpandeckux ypaBHEHUH.

JIP3. CucremMsl aireOpandeckux ypaBHEHUH.

JIP4. sIBHas pa3HOCTHas cxema.

JIPS. HesiBHas pa3HOCTHAs cXeMa.

© N o g b

10.
11.

12.

4.2 ®oHJ OLICHOYHBIX CPEJCTB A5 NPOBeIeHNs IPOMEKYTOYHOM aTTecTaluu.
IIpuMepsl 3a1aHUH K 3a4eTy:

1) Boruncnuts npubinkEHHOE 3HaYEHUE HHTETPaIbHON CYMMBI.

2) ITocTpouTh IMHEHHYIO HHTEPHOIALNIO TAOIMYHO 3aJaHHON (yHKIUH.

3) Metonom Diinepa HaliTh npubimkEHHOE pemeHue 3aaauu Komu.

4) Haiitn npubmmkEHHOE pelIeHne KpaeBoH 3ajauu, pealn30BaB METO] CTPEIIHOBI.
IIpuMepHBIii NepedYeHb BONPOCOB K IK3aMeHy

Oco0eHHOCTH MaTeMaTHYECKUX BbIYUCICHUH, peann3yemMbix Ha DBM.

[TpubnnxEHHBIE YKcaa U IEHCTBUS C HUMH.

[Mpubnmxenne ¢GyHKuud MHOrowIeHaMH. VHTEPHOISIMOHHBIN MONMMHOM B (opme
Jlarpanxa.

WHTepnonsuuoHHbIi monruHoM B popme HproToHa.

KyOunyeckue craitHbl.

MeTto1 HaUMEHBIINUX KBAJAPaTOB, TPUTOHOMETPHUYECKUI MHOTOYJIEH.

CriaxxuBaHue HaOIIOIEHUM.

Yucnennoe nuddepeHpoBaHue. [Ipocreitmne bopMmyIbl YHCIIEHHOTO
muddepeniypoanus. OuneHka mnorpemHoctd. ONTUMaNbHBIA 1A YUCIEHHOTO
b depeHIMpOBaHUS.

YucnenHoe uHterpupoBanue. KBagparypueie GopMyIibl: MPSMOYTOJIbHUKOB, Tpareuu,
Cumrncona. [IpaBuno Pynre u yrounenue no Puuapacony.

Meron Monre-Kapio.

Yucnennsle MerTonbl pemeHus 3agaud  Komm g cucreM  OOBIKHOBEHHBIX
muddepennmanbHbeix ypaBHeHuil (OY). Annpokcumarusi, yCTOWYMBOCTb, CXOAUMOCTb.
Cerounble pynkuuu. Meton Ditnepa.

Metonel Pynre-Kyrrel pemenns cucrem OJIY. Ilpumenenue mnpasuna Pynre

HpaKTHLIeCKOﬁ OIICHKHU IMOI'pCIIHOCTH.



13. Meron Anamca. IIpoBepka CyIIeCTBOBaHHMsSI TOYHOTO pEIICHUS 110 HaWJICHHOMY
IpUOIMKEHHOMY.

14. Pemienune cucreMm JMHEHHBIX ainreOpanmdeckux ypaBHeHuil. [Ipsmble Metonsl: ['aycca,
['aycca ¢ BeIOOpOM TJIaBHOTO 3JIeMEHTA. BeruucieHue omnpeaenureneil U oOpaTHOU
MaTpPHULIbIL.

15. O0ycnOBIEHHOCTh MaTpUIlbl JUHEHHON cucTeMbl. OlLEHKa MOTPEUIHOCTH YHCIIEHHBIX
METO/IOB PEIICHUS alreOpandecKux CUCTEM.

16. UtepainoHHBIE METO/BI PEIICHUS TUHEHHBIX cUcTeM. MeTo ] MPOCTHIX UTepaluii, METOI
3enaens.

17. Metoa npOroHKHu.

18. Yactuunsle npoOieMbl COOCTBEHHBIX 3HAUEHUI MaTPHUIIBL.

19. Metonbl npUOIMKEHHOTO PEIICHUs] HEIMHEWHBIX anredpandeckux ypaBHeHHd. MeTon
JIeJIeHUs OTpe3ka monojaM. MeTo1 mpoCcToil UTEpalltu.

20. Metox HeroTona (MeTo/1 KacaTenbHbIX ). Pemenne cuctemMsl anredpandeckux ypaBHEHUI.

21. YucnenHbsle METOIBI PEHICHUS] KpaeBOW 3aaa4d s TudQepeHnaIbHbIX ypaBHEHUH B
YAaCTHBIX MPOU3BOJHBIX (ypaBHEHHE TEIUIONPOBOJAHOCTH, BOJIHOBOE YpaBHEHHE, 3a/iadya
Hupuxine misa ypaBaenus [lyaccona). SIBHbIe 1 HESIBHBIE Pa3HOCTHBIE CXEMBI.

22. Meron cetok. 3amaya Jupuxie. YpasHenue Jlariaca B KOHEUHBIX Pa3HOCTSX.

Kpurepun oieHKH 110 IPOMEKYTOYHOM aTTecTaluu (IK3aMeHa MM 3a4éTa)
Oyenka «OmauuHo», «3AUMeHON:

— CHCTEMAaTHU3HpOBaHHbIE, ITYOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3zesiaM JUCLUHUIUIMHBI, a
TaKXe [0 OCHOBHBIM BOIIPOCAaM, BBIXOJISAIINM 32 Ipeesbl yueOHOM MpOorpaMMsl;

— TOYHOE WCIIOJIb30BAHME HAay4YHOM TEPMUHOJIOTUHM CHCTEMaTHYE€CKH TIpaMOTHOE H
JIOTUYECKH NPaBUIBHOE U3JI0’KEHUE OTBETA HA BOIIPOCHI;

— Oe3ympedHoe BIAJICHHE MHCTPYMEHTapueM yueOHOH JMCUMIUIMHBI, YMEHHUE ero
3 GEKTUBHO UCII0JIb30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;

— BBIpaXXEHHasl CIOCOOHOCTh CAMOCTOATENIBHO M TBOPUECKHU PEIIATh CI0XKHbIE MPOOJIEMBI U
HECTaH/IapTHBIE CUTYalUH;

— TMOJHOE M TIyOOKOe YCBOEHHE OCHOBHOM ¥ JIONOJHHUTEIBHOH JIHUTEpaTypBHl,
PEKOMEH/I0BaHHOH y4eOHOI MporpaMMoii o AUCHUILINHE,

— YMEHHE OpPUEHTHPOBAThCS B TEOPHUAX, KOHUENIMAX W HANPABICHUAX IUCLUIUIMHBI U
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTHKEHUS APYTUX TUCIUILINH;

— TBOpYECKas CaMOCTOATENbHas paboTa Ha MPAKTHMYECKUX/CEMHHAPCKUX/Ta00paTOpHBIX
3aHATUAX, AKTUBHOE y4acTHE B IPYIIIOBBIX OOCYXJACHUSX, BBICOKUN YPOBEHb KYJIbTYpPHI

HCITOJTHCHMS 3aJaHHI;



—  BBICOKHI YpOBEHb C(HOPMHUPOBAHHOCTH 3asIBIICHHBIX B pPa00Yeii mporpaMmMe KOMITETECHITHA.
Oyenka «xopouioy, «3a4meHo»:
— J0CTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCLUILINHE;
— yMEHUE OpHUEHTHUPOBATbCA B OCHOBHBIX TEOPUSAX, KOHLENLMIX U HAIPABICHUAX
JUCLUIUINHBI U JaBaThb UM KPUTHYECKYIO OLICHKY;
— HCIIOJb30BAHME HAYYHOW TEPMHHOJIOTUHU, JUHIBUCTUYECKHM U JIOTUYECKH IPABHIIBHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE /IeJaTh 00OCHOBAHHBIE BBIBOIbI;
— BJAJICHUE UHCTPYMEHTApHUEM 110 IUCLHUIUIMHE, YMEHUE €r0 UCIO0Ib30BaTh B IIOCTAHOBKE U
pELICHUH Hay4YHbIX U PO(eCCUOHAIBHBIX 3a/1a4;
— YCBOEHHE OCHOBHOW U JIOTOJIHUTENBHOW JINTEpaTypbl, PEKOMEHJOBAaHHON Yy4eOHOMH
IIPOrpaMMOii 110 TUCLHUIUIMHE;
— caMocTosTeldbHas paboTa Ha TPAKTUUYECKUX 3aHATHAX, Y4YacTHE€ B TPYMIIOBBIX
00CYyKI€HUAX, BBICOKUI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 33/JaHUM;
— cpenHuil ypoBeHb CHOPMHUPOBAHHOCTH 3asIBJIICHHBIX B paboueil mporpaMmme KOMIIETEHIUH.
Oyenka «y0061emeopumenbHo», «3aUmMeHoN:
— JI0OCTaTOYHBI MUHUMAaJIbHBIA 00bEM 3HAHUM 110 JUCLUIUINHE;
— YCBOEHHE OCHOBHOM JIMTEpaTyphl, pEKOMEHJOBAHHOM yueOHOI mporpaMmoi;
— YMEHHE OpHUEHTHPOBATbCS B OCHOBHBIX TEOPHUAX, KOHUENLIMAX U HaNpaBICHUIX IO
JUCLHUIIIIMHE U 1aBaTh UM OLICHKY;
— HCIIOJb30BAHME HAYYHOM TEPMHMHOJOTHH, CTHIMCTUYECKOE U JIOTHUYECKOE H3JI0KEHUE
OTBETa Ha BONPOCHI, YMEHUE JIeJIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OLIHOO0K;
— BIJIQJICHHE MHCTPYMEHTapueM Y4eOHOH IUCHMIUIMHBI, YMEHHE €ro MHCII0Jb30BaTh B
pELICHUH TUIIOBBIX 33/1a4;
— yMEHHE II0J PYKOBOJACTBOM IIpENoAaBaTes pelaTh CTaHJapTHBIE 3a1a4U;
— paboTa moa pPyKOBOJACTBOM IpeNoaBaTeNs Ha MPAKTHUUECKUX 3aHATHUSAX, JOMYCTUMBIN
YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a1aHUM;
— JIOCTaTOYHBIH MUHHMMAJbHBI ypOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B pabouei
[IporpamMme KOMIIETEHIIUHN.
Oyenka «HeyO0081emeopUmMenbHo», «He 3aUmMeHON:
— (parMeHTapHbIE 3HAHUS [0 JUCLUIUINHE;
— OTKa3 OT OTBeTAa (BBIMOJIHEHUS MMCbMEHHOI paboThl);
— 3HAHME OTACIbHBIX HCTOYHHMKOB, PEKOMEHJOBAaHHBIX YUe€OHOH mporpamMmoi 1O
JUCLIUIIIINHE;

— HCYMCHHUC UCIIOJIb30BATh HAYYHYIKO TCPMUHOJIOTULO,



— HaJuuue rpyObIX OmMOOK;
— HU3KHUH YPOBEHb KYJbTYPbI UCIIOIHEHUS 3aJaHUN;

— HH3KHUH ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMme KOMITETSHIINH.

OneHouyHble CpeACTBa [UIsl WHBAJIMAOB M JIHMIl C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3JI0POBBS BEIOUPAIOTCS C YUETOM MX UHAMBHUAYAIbHBIX ICUXO(U3UYECKUX OCOOEHHOCTEH.

— Ipy He0OXOMMOCTH UHBAIHMIAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
[IPEIOCTABIISAETCS JONOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA Ha 3a4eTe;

— IIPU NPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 00YyUEHHUSI UHBAIUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbS MPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHaIOIUXCS ¢ OTPAaHUUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
M UHBAJUAOB IpOLEypa OLEHHWBAHUA pE3yJIbTaTOB OOyUeHHUs M0 AUCIMILIUHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO STAIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToOB OOYYEHHsS WHBAJIUAOB U JIUILl C OrPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 3/I0pOBbSl 10 JUCLMIUIMHE (MOAYJIIO) MpeAycCMaTpUBaeT IPEIOCTaBIECHUE
uHpopManuu B ¢opMmax, aJanTHPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uHpopMmanuu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B mieuaTHoM opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA

00yJaromuxcs.

5. IlepeyeHb OCHOBHOM U J0NOJTHUTEIbHOH Y4eOHOM JINTEPATYPbl, HEOOXO0AMMOM /I
OCBOCHUS IMCHUIIMHBI (MOIYJIsl).

5.1 OcHoBHas JiMTEpaTypa:



1. baxBanos, H.C. Yucnennsie Metoasl : yaed. mocodbue / H.C. baxsanos, H.I1. XKunakos,
[''M. KobGenpkoB. — MockBa : WsnmarensctBo "JlaGopatopusi 3manmit”", 2015. — 639 c.
https://e.lanbook.com/book/70767

2. baxsanos, H.C. YucneHnHble METO/IBI B 3a1a9ax U ynpaXHeHUsX y4ue0. mocooue / H.C.
baxanos, A.B. Jlanun, E.B. UmwxkonkoB. — Mocksa : M3narenscTBo "Jlaboparopus 3HaHuUit",
2015. — 243 c. https://e.lanbook.com/book/70743

3. baxanos, H.C. Uucnennsie metopl. Pemenns 3a1a4d u ynpaxHenus: yueo. mocobue /
H.C. baxsanoB, A.A. KopueB, E.B. UnmxonkoB.. — Mocksa : MznarensctBo "Jlabopartopus
suanmii", 2016. — 355 c. https://e.lanbook.com/book/90239

4. Bonkos, E.A. YUucnennsie Mmetobl : yued. — Cankr-IletepOypr : Jlans, 2008. — 256 c.
https://e.lanbook.com/book/54

5. Cpouko, B.A. Yucnennsie meronbl. Kypc nekuuit : yue6. [Tocobme — CaHkt-
[MetepOypr : Jlans, 2010. — 208 c. https://e.lanbook.com/book/378

6. JemumoBuu, b.II. Ywucnennsile wmeroxpl aHanmsza. [lpubmmxenune ¢GyHKIUH,
muddepeHraIbHbple ¥ HHTErpaibHbIe ypaBHeHHs @ y4ueO. mocobue / B.II. Jlemumosuu, U.A.
Mapon, 9.3. [IllyBanmoBa. —  Caukr-IlerepOypr : Jlamp, 2010. — 400 c.
https://e.lanbook.com/book/537

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCKOTCA H3JJaHUSA B DJICKTPOHHOM BHUIC B 3HeKTp0HHO'6I/I6HI/IOTe‘lHLIX CHUCTEMaAxX

«Jlanb» u «YHuBepcurerckas 6udarnoreka ONLINE».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. YucneHHble METOBI : yueOHOe MOocoOue [ CTYACHTOB (hU3.-MaT. Ccrell. By30B / /
baxsanos, Hukomnaii Cepreesuu, H. I1. XXuakos, I'. M. KobenskoB ; H. C. baxsamnos, H. Il
Kunkos, I'. M. Ko6enbkoB ; Mock. roc. yH-T uM. M. B. JlIomonocoBa. - 5-¢ u3a. - M. : BUHOM.
Jlabopatopust 3Hanwmit , 2007. - 636 c. - (Knmaccuueckuii yHUBEpCUTETCKUM yU4eOHUK. ). - bubmuorp.
:c. 624-628. - ISBN 5947746204

2. YucneHHsle METOIbI: yueOHOe mocobue as cryneHToB By3oB / H. H. Kanutkus ;
mox pea. A. A. Camapckoro. - M. : Hayka. ['maBHas pemakumsi (hU3MKO-MaTeMaTHYECKON
nureparypsl, 1978. - 512 c.

3. Yucnennsle MeToabl U nporpammuoe obecnieuenue JI. Kaxanep, Ctusen H., K.
Moysmep ; nep. ¢ auri. nof pena. X. J. Mkpamosa. - M. : Mup, 1998. - 575 c. - ISBN 5030024328.
- ISBN 13626672


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/90239
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537
http://www.biblioclub.ru/

4. MeTo1pl BEIYUCIUTENBHON MaTeMaTHKH : y4eOHOe MOCOOHe JIIsl CTYIEHTOB BY30B
/ T'. . Mapuyk. - 3-¢ u3a., nepepad. u gom. - M. : Hayka, 1989. - 608 c. - ISBN 5020142220

S. Yucnennsle MeTObI MaTeMaTuueckoit Gpusuku / A. A. Camapckuid, A. B. T'ynun.
- M. : Hayunsrii mup, 2000. - 315 ¢. - ISBN 5891761025.

6. Mathcad 2000: maremMaTH4eCKUi MPAKTUKYM JJI1 SKOHOMHUCTOB M WHKCHEPOB:

yueOHOoe mocobue mist cryaeHToB By3oB / A. W. Ilmuc, H. A. CnuBuna. - M. : ®OuHaHCH H

craructuka, 2000. - 655 c.- ISBN 5279022810.

5.3. llepuoauveckue U31aHusA:

[Tepuonnueckue n3gaHus — HE MPEYCMOTPEHBI.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHMKANMOHHON  CeTH

«HTEepHET», HEOOXOAMMBIX /115l OCBOEHHUS TUCHUILIUHBI (MOAYJIsI).

1. DnexTpoHHBIN Karajaor Hayunoii OouboTeKH KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexTpoHHass OubnnoTeuyHas cuctema '"YHuBepcurerckas Oubnmoreka ONLINE"
http://biblioclub.ru/

3. DnekTpoHHas oubnmoTeuHas cucrema usnarenscrea "Jlans" https://e.lanbook.com/

7. Meroauyeckue yKasaHuUsl JJsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMILIMHBI
(Mopy.Jisi).

CamocrosiTenbHass paboTa CTYAEHTa BKJIIOYAaeT B ceOsl MOATOTOBKY K JIaOOpaTOpHBIM
3aHATUSAM U 3a4eTy. DTH BUJBI CAMOCTOSATENIbHOW pabOThl CTYJEHTOB KOHTPOJIUPYETCS B XOE
IIPOBEPKHU JOMAIIHUX 3aJaHUM.

BaxneiimuM  3TamoM  M3ydeHUss Kypca  SBJISIETCS  CaMOCTOATeNbHas  paloTa.
CamocTtosTenbHas padoTa CTyIeHTa BKJIIOYAeT B ce0s MOBTOPEHUE JIEKIIMOHHOTO MarepHuaia u
Marepuaja y4yeOHMKOB M Yy4eOHBIX IMOCOOMH, MOArOTOBKY K JaOOpaTOpHBIM 3aHATUSAM, K
KOHTPOJIbHBIM paboTaM, K 3a4eTy, K IK3aMEHY.

Jlins MOArOTOBKM K OTBETaM Ha TEOPETUYECKHE BOMPOCHI CTYIEHTaM JIOCTaTOYHO
WCIIOJIh30BaTh MaTepuall JieKiuid. Bech TeopeTmueckuii matepuai, HEOOXOIUMBIN IS Clavu
9K3aMeHa COJIEPKUTCS B y4eOHBIX MOCOOMSX M3 CIHMCKAa OCHOBHOW JMTEparypsl. B ciyudae
3aTpyJHEHUH, BO3HUKAIOUIMX Yy CTYACHTOB B IIPOLIECCE CAMOCTOSITEIBHOIO M3Y4YEHHs TEOpPHH,

npenoaaBaTeyib pa3bACHACT CIIOKHBIC MOMCHTEI HAa KOHCYJIbTAlIUAX.


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/Web
http://www.biblioclub.ru/
http://biblioclub.ru/
http://e.lanbook.com/
https://e.lanbook.com/

Buabi camocTosiTeIbHOM PadoThI

OOs3aTenbHBIME ~ TIPM  W3YYEHUHM  JUCHUIUIMHBL  SIBISIOTCS  CIEAYIOIIUE  BUJBI
CaMOCTOSITENIbHOM pabOTHI:

— CaMOCTOATETILHOE pellieHre 3aa4 M0 TeMaM MPaKTUUECKUX 3aHSATH;

— pa3dop W CaMOCTOSITETIbHOE HM3Y4YEHHE TEOPETHUYECKOI0 MarepHaja Mo KOHCIIEKTaM
JCKIHMHA U 110 Y4eOHBIM MOCOOHSIM U3 CITUCKA UCTOYHHKOB JIUTEPATYPHI;

— MOJTrOTOBKA K 3a4eTy.

OTU BUABI CAMOCTOSITELHOM pabOThl CTYIAEHTOB KOHTPOJMPYIOTCS B XOJ€ MPOBEPKHU

JOMalIHUX 3aI[aHI/II71, KOHTPOJIbHBIX pa60T, 3a4€TOB M 3K3aMCHa.

B ocBoeHun aucCHMIUIMHBI MHBAIUIAMU U JULUAMU C OIPAHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYCHHWE HMEET WHIUBUIyalbHass y4yeOHas pabora (KOHCYIbTallUU) —
JIOTIOJTHUTEIIFHOE pa3bsICHEHNE YIeOHOro MaTepuara.

WupuBuayanbHble  KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHIMBUyaTU3allid O0Oy4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OOyYarolIMMCS WHBAIUIOM WJIA JUIOM C OrPaHUYECHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

J1J1 BBIMOJTHEHMSI JOMAIITHETO MPAKTUYECKOT0 3a/IJaHUsl HE0OX0AUMO pa3o0paTh MaTepHrall
10 COOTBETCTBYIOLICH TEME PAKTUYECKOr0 3aHATHA. [Ipy 5TOM UCIIONB3YIOTCS YKa3aHUs, JaHHbIE
npernojiaBaTesieM B XOJ€ 3aHATHSA, a TakXKe TEeOpeTHUYeCKHM MaTepuasl, B KpaTkoil ¢opme
UMEIOLIHNICS B Y4eOHBIX MOCOOUAX U3 CHUCKAa OCHOBHOW JUTEparyphl. Eciu cTyneHT He cMmor
MOHSTH MPHUBEACHHBIN B YKa3aHHBIX MCTOYHUKAX pa30op TUIOBBIX NPUMEPOB B TOHl CTEIEHH,
4TOOBI CAMOCTOSATENIBHO MCIOJIb30BaTh MPEJI0KEHHBIN aIFOPUTM JUIsl pEeLeHns 3aaHusi, TO OH

MOZKCT MOJIYUYUTb KOHCYJIbTAIUIO TPCTIOAaBaTCIIA.
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N3Nel: IlporpammHas peanu3anus alrOPUTMOB YHCIIEHHBIX 15 3amura
MeTol10B (cpencTBamMu si3bika Maple): nareprnonsuus GyHKImiA,
yrciieHHoe nuddepeHIMpoBaHe U HHTETPUPOBaHNUE, 3a1a4a
Komm n xpaeBas 3amaya.
N3Ne2: IIporpammHas peanu3anus alrOPUTMOB YHCIIEHHBIX 15 3amura
MeTo10B (cpencTBamMu si3bika Maple): cucrembl TMHEHHBIX




ypaBHEHUH, HETMHEHWHBIE anreOpandyeckue ypaBHeHUS,

YpaBHCHHA B YaCTHBIX ITPOU3BOJHBIX.

HN3Nel: [IporpamMmMHasi peaju3anus aJITOPUTMOB YN CJIEHHBIX METO10B
(cpeacrBamu s3bika Maple):
HHTepnoJAuMs QyHKUUi, yncjieHHoe TuddepeHIMPOBaAHUE

U UHTerPUpOBaHue, 3a7a4a Komm u kpaeBasi 3anayua.

Hwxe nepeurciieHbl BApHAHTHI 33124, KOTOPBIE HEOOXOAMMO BBINOJIHHUTE B cucteme Maple
(nnmu B cucreme MathCAD) nprMeHHUTENBEHO K JaHHBIM, 3alTUCAHHBIM B BUJIC TEKCTOBBIX (hailjioB
(ums (aiisia o3HAYaeT HOMEp BapuaHTa). Homep 3adauu coenadaem ¢ HOMepPOM 8aAPUAHMA OAHHBIX

(HOMEPOM NO CRUCKY 2pynnbl).

Bamaua 1. Jlan ¢aitn ¢ n 3HadeHusmu Hekotopoit ¢yukiuu f(X). Muarepnomuposars f(X) ¢
HOMOIIBI0 MHOTOWIeHa Jlarpanka B 10N ToYkax, MOCTPOMTH IpadUK U CPaBHHUTH C JIMHEHHOM

UHTEpHosuuen. [lposepums pezyromam ¢ nomousbio Mooyis NUMapProx.

Bamaua 2. Jlan ¢aitn ¢ n 3HaueHusMu Hekotopoit ¢yukiuu f(X). Muarepnonuposars f(X) ¢
noMoIipio MHOrouwiteHa Hprorona B 10N ToYkax, MOCTPOUTH TpadUK M CPaBHUTH C JIMHEHHOM

UHTEpNosuuen. [lposepums pezyromam ¢ nomousbio Mooyis NUMappProx.

Bagaua 3. Jlan daiin ¢ n 3HadeHusMu Hekoropoit Gynkuuu f(X). Murepnonuposars f(X) ¢
MOMOIIBI0 KYOMUYECKHX CIUTaiHOB (CO CBOOOJHBIMHM KOHIIaMH) B 10N ToYKax, HOCTPOUTH rpaduk
U CpPaBHUTHb C JHMHEHHOW wuHTepnonsauuel. [Iposepumsv pezynrbmam ¢ NOMOWBIO MOOYIA

numapprox.

3amaua 4. Jlan ¢aitn ¢ n 3HaueHusMu Hekotopoit ¢ynkuum f(X). MaTrepnommposats f(X) c
MOMOIIbI0 KyOMUECKHX CIUIaiHOB (rmeproaudeckux) B 10N Toukax, mocTpouTh rpaduk U CPaBHUTH

C IMHEHHOW UHTepTOJSIUei. [Iposepumsb pe3yrvmam ¢ nomowbio Mooyisi NUMapPProx.

3amaua 5. Jlan daiin ¢ n 3HaueHussMu HekoTopoi pynkimu f(X). HaliTu urcieHHy0 MpOU3BOIHYIO

U IOCTpOuTH €€ rpaduk. [Iposepums pesyrvmam ¢ nomouvio onepamopa diff.



3amaua 6. lan daiin ¢ n 3HaueHusMu Hekotopoit pyukiuu f(X). Halitu urciaeHHy0 Mpou3BOIHYIO
C IOMOIIBI0 MHOTOWIeHA Jlarpanxka 1 mocTpouTh e€ rpaduk. [lposepums pe3ynvmam c nOMowbio

onepamopa diff.

3amaua 7. lan daiin ¢ n 3HaueHusmu Hekotopoit pyukimu f(X). Halitu urciaeHHy0 MPOU3BOIHYIO
C TIOMOUIBIO KYOMUYECKOTO CIUIaifHa U TIOCTPOUTH €€ rpaduk. [lposepums pesyrvbmam ¢ nOMOubIo

onepamopa diff.

3agaua 8. Jlan ¢aiin ¢ N 3HaueHusMu Hekoropoit pyukmmu f(X) ¢ mymom g(X), 0<x<n-1, mar mo
X paBeH 1. CrinanuTh 3HaueHUs QYHKIMH U TOCTPOUTH € rpaduk. [Iposepums pezyromam c

HOMOWBLIO MOOYs NUMAPPIOX.

Bamaua 9. Jlan daiin ¢ N 3HaYeHUsIMU HekoTopoit ¢yHkiuu f(X) ¢ mrymom g(X), 0<x<n-1, mar mo
X paBen 1. Haiitu npomsBoanyio ot f(X) u moctpouts e€ rpaduxk. [Iposepums pesyrvmam c

HOMOWBIO MOOYs NUMAPPIOX.

3amaua 10. [an ¢aiin ¢ N 3HaueHusMu HekoTopoi GyHkimu f(X) Ha HekoTopoM oTpeske. Haiitu
onpenenéHHbplii uHTErpan 1o ¢opMmyie Ttpaneuuil. Ilpogepums pesyrbmam ¢ NOMOUBIO

onepamopa int.

3anaua 11. [lan daiin ¢ n 3HaYeHrssMu HekoTopoil ¢pyHkuuu f(X) Ha HekoTOpoM oTpeske. Haiitu
onpenenéHHplii uHTErpan no ¢opmyne CumicoHa. [Ipogepums pezyromam ¢ HOMOWBIO

onepamopa int.

3anaua 12. [lan daiin ¢ n 3HaYeHusMu HekoTopoil ¢pyHkuuu f(X) Ha HekoTOpoM oTpeske. Haiitu
onpeAen€HHbll uHTEerpan MerogoM Monte-Kapno. [Ilpogepums pesynomam ¢ nomowwio

onepamopa int.

3amaua 13. Jlan daiin ¢ Tabauuno 3amannoii ¢pyukiueit f(X,y). Haittu pemenns 3anaun Komm

dy _
ax (X’ Y)

y(0)= Nesapuanm

metonoM Pynre-Kytra (npenukrop-koppektop). [Iposepums pe3yromam

¢ nomowwto  onepamopa dsolve wuru mooyns DEtools.



3amaua 14. Jlan daiin ¢ Tabauuno 3aganaoi yukiueit f(X,y). Haittu pemenns 3agaun Komrm
dy
—Z = f(X,
3= fy)
y(0)=Nesapuanm

YCOBEPIIEHCTBOBAHHBIM METOIOM Diisiepa. [Iposepums peszynomam ¢
nomowwio onepamopa dsolve uru mooyns DEtools.

3amaua 15. Jlan daiin ¢ Tabauuno 3anannoii ¢pynkiueit f(X,y). Haiitu pemenns 3anaun Ko

dy _
&—f(X’Y)

y(O) =MNesapuanm

MeroaoM Pynre-Kyrra (4-ro nopsiaka TouHOCTH). [Iposepums pe3yrvmam
¢ nomowwio onepamopa dsolve wiu mooyns DEtoos.

3amaua 16. Jlan daiin ¢ Tabauuno 3amannoii ¢pynkiuei f(X,y). Haiitu pemenns 3agaun Ko
dy
—Z = f(x,
3= fy)
y(0)=Nesapuanm

MetooM Anamca. IIposepums pesyivmam ¢ nomowwio onepamopa dsolve
unu mooyns DEtools.

Bamaua 17. Jlan daiin ¢ Tabauuno 3agannoit Gynkueit f(X), a<x<b. Haiitu perenue KkpaeBoit

d’y Ay o\
sanaan g2 T g -y=f(x)

y(@)=y(b)=0

onepamopa dsolve wru mooyns DEtools.

Pa3HOCTHBIM METONOM. [Iposepums pe3yibmam ¢ NOMOUbIO

3anaua 18. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(X), a<x<b. Haiitu peenue kpaeBoii

4y W e y=f(x)
3a1a4m < )2 dx METOIOM MHUHUMH3AINU HEBSA3KHU (KOJUIOKAIIHIA).
y(@)=y(b)=0

Ilposepums pesyromam ¢ nomowvio onepamopa dsolve wiu mooyns DEtooIs.

3amaua 19. Jlan daiin ¢ Tabiauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

d’y Ay o\
sanaan a2 T g -y=f(x)

y(@)=y(b)=0

Iposepums pesyrvmam ¢ nomowvio onepamopa dsolve uru mooyns DEtools.

METOJIOM MUHUMHM3AINH HeBs3ku (MHTerpanbHbiii MHK).



3amaua 20. Jlau daiin ¢ Tabauuno 3agannoi Gyrkiueit f(X), a<x<b. Haiitu perenne kpaeBoii

4y, x. dy+x -y=f(x)
3a1aum < )2 METOJ0M MHUHUMU3AIMH HEBA3KU (auckpeTHbIn MHK).
y(a)= y(b) =0

IIposepums pesyromam ¢ nomowvio onepamopa dsolve wiu mooyrs DEtooIs.

3amaua 21. Jlan daiin ¢ Tabnauyno 3anannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

4 Oly+x -y=f(x)
3amaun < dx@ METOJIOM MHHHMM3AINH HEeBSI3KH (TI01001acTeit).
y(@)= y(b)= 0

Iposepums pesyromam ¢ nomowwio onepamopa dsolve wiu mooyrs DEtooIS.

Bamaua 22. Jlan daiin ¢ Tabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perienue kpaeBoii

d’y dy
Xt x2.y=f(x) )
3aJaun d)(2 MeronoM ["anépkuna. Ilposepums pesyromam ¢ nomowvio
y(a)= y(b) =0

onepamopa dsolve uru mooyns DEtools.

N3 Ne2: IlporpamMmmHas peaju3anus aJJrOPUTMOB YHCJICHHBIX METO/I0B
(cpencTBamu s3bika Maple):
CHCTeMbl JINHEHbIX YPABHEHMIl, HeJIMHelHbIe ajiredpanvecKue ypaBHeHuUsl,

YPaABHECHUSA B YACTHBIX ITPOU3BOJAHBIX.

Hwxe nepeunciiensl BapuaHTh 331a4, KOTOPble HEOOXOMMO BBIIIOJHUTH B CUCTEME
Maple (wmu B cucreme MathCAD) nprMeHHUTENBHO K TaHHBIM, 3alIMCAaHHBIM B BUJIC TEKCTOBBIX
daiinoB (ums ¢aiiia o3HaYaeT HoMEp BapuaHTa). Homep 3a0auu ykazvieaemces npu evioaue

3a0aHUA U He 005A3amenbHO coenaoaem ¢ HOMepom eapuanma OaHHBIX (HOMepOM no CnuckKy

epynnbi).

3anaua 1. [lan ¢aiin ¢ matpureit A pasmepoM N XN u BEKTOPOM b pasmepHoctu N=10. Pemuth

cuctemy nuHeiHbIX ypaBHenuit A-X =D wmeromom aycca. ITposepums pezyrvmam ¢ nomouyvio

mooyns linalg.

3anaua 2. /lan ¢daiin ¢ marpuuei A pazmepom NxN, n=10. Haiitu oOpatHyto MaTpuily k A

metonoM ["aycca. IIposepums pesyromam ¢ nomowwio mooynsa linalg.



3anaua 3. [lan ¢aiin ¢ marpuneii A pazmepom NxN, n=10. Haiitu onpenenurens MaTpuisr A

metoaoM ["aycca. IIposepums pesyromam ¢ nomowwio mooyns linalg.

3anaua 4. Jlan daiin c matpuneii A pasmepom NxN u BekropoM D pasmeproctn n=10. Pemuts

cucteMy nuHeiHbIX ypasHeHuin A-X =D wmeromom 3eitnens. Ilposepums pe3ynomam c

nomowwio mooyas linalg.

3anaua S. [lan ¢aiin ¢ marpuneit A pasmepom NxN, N=10. Haiitu MmakcumanbHOE COOCTBEHHOE

3HaueHue MaTpullsl A. [Iposepums pesyniomam ¢ nomowvio mooyas linalg.

3amaua 6. /laHbl BeIpaXCHUS 2-X HEKOTOPBIX aHAJTMTUYCCKH 3aJaHHbIX QyHkuuit f(X). Halitu
Bce pennenus ypasHenuit f(X)=0 metonom HerotoHa. IIposepums pesyrivmam ¢ nomowpio

onepamopa fsolve.

3amaua 7. JlaHbl BRIpOKCHHS 2-X HEKOTOPBIX aHATUTUYECKH 3aaHHbIX QyHkimi f(X). Haiitu
Bce pemeHus ypapHenuit f(X)=0 MeToaom npocTeix urepauuii. [Iposepums pesyivmam c

nomowwio onepamopa fsolve.

3amaua 8. JlaHbl BeIpaKeHHS 2-X HEKOTOPBIX aHAIMTHYECCKU 3a1aHHbIX QyHKImid f(X). Haiitn
Bce pemenus ypapHenuit f(X)=0 metogom cekyumx. /Iposepums pezyivmam ¢ noMowbo

onepamopa fsolve.

3amaua 9. Jlansl Beipakenus ¢pyukuuii f1(X,y) u f2(X,y). HaiiTu Bce penienuns: cucteMsl
ypasuenwuii f1(X,y)=0 u f2(X,y)=0 meromom Hetorona. IIposepums pezyivbmam ¢ nomouvio

onepamopa fsolve.

3amaua 10. {ans! Beipakenust Gynkuuit f1(X,y) u f2(X,y). Haiitu Bce peiieHus CHCTEMbI
ypaBuenuii f1(X,y)=0 u f2(X,y)=0 meromom rpagueHTHOTO ciycka. [Iposepums pesyivmam ¢

nomowwio onepamopa fsolve.

3amaua 11. Jlan daiin ¢ Tabiauuno 3amannoit ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

au . a
3aJa4du 1-Tro nopsaaka —— +—= f(X) C OJHOPOJAHBIMU I'PAHUYHBIMH 1 HAYAJIbHBIMHA YCIIOBUAMHU

ot ox



C TIOMOIIIBIO SIBHOW Pa3HOCTHOM cxeMbl. [Iposepums pe3yivmam ¢ noMoublo onepamopa

PDEplot.

3agaua 12. Jlan daiin ¢ Tabauuno 3agannoit Gynakueit f(X), a<x<b. Haiitu perenue kpaeBoii

au a
3agadn I-ro nopsajaka —— +—= f(X) C OJHOPOJAHBIMU I'PAHUYHBIMHA U HAYAJIbHBIMU YCIIOBUSAMHU

ot ox

C TIOMOIIIBIO HESIBHOW Pa3HOCTHOM cxeMbl. [Iposepums pe3ynvmam ¢ nomoubto onepamopa

PDEplot.

3amaua 13. Jlan daiin ¢ Tabnauyno 3anannoi ¢pynkuen f(X), a<x<b. Haiitu perienue kpaeBoii

au a
3aga4uun I-ro nopsajaka —— +—= f(X) C OJHOPOJAHBIMU I'PAHWUYHBIMH 1 HAYAJIbHBIMU YCIIOBUSAMU

ot ox

METOJIOM JIPOOHBIX aroB. /Iposepums pesynomam ¢ nomoupvio onepamopa PDEplot.

3amaua 14. Jlan daitn ¢ Tabnmuno 3axanHon dynkuueit f(X), a<x<b. Haiitu pemienne kpaeBoii

o ol
3aauu ypaBHeHI/IH TeHJ’IOHpOBOI{HOCTI/I E—y: f(X) C O,Z[HOpOI[HBIMI/I I‘paHI/ILIHBIMI/I u

Ha4yaJbHBIMH YCJIOBUSIMU C TIOMOIIBIO SIBHOM PAa3HOCTHOW CXeMbl. [Iposepumbs pesyromam ¢

nomowwio onepamopa PDEpIot.

3amaua 15. Jlan daiin ¢ Tabnmuno 3ananHoi dynkuumeit f(X), a<x<b. Haiitu pemenue kpacBoii

o au
3aga4n ypaBHeHI/ISI TeHHOHpOBOILHOCTI/I E—y: f(X) C OI[HOpOI[HI)IMI/I l"paHI/I‘-IHI)IMI/I u

HayaJbHBIMU YCJIOBHSIMHM C TIOMOIIbIO HESIBHOW Pa3sHOCTHOM CXeMbl. [Ipogsepums pezyrvmam c

nomowwio onepamopa PDEpIot.

3amaua 16. Jlan daiin ¢ Tabnmuno 3ananHon dynkuumeit f(X), a<x<b. Haiitu pemenue kpacBoii
U _
o ox?

Ha4YaJIbHbIMHU YCJIOBUSAMHU MCETOAOM )Ip06HI)IX 1aros. Hpoeepumb pes3yibmam ¢ NOMOULbO

3ala4yi yYpPaBHCHUSA TCIUIOIPOBOJAHOCTH f(X) C OJHOPOAHBIMHU TI'paHUYHBIMH U

onepamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabnmuno 3amanHoi dynkumeit f(X), a<x<b. Haiitu pemenune kpacBoii
ou ou
ar o

3aaa4d BOJIHOBOI'O YpaBHCHUA f(X) C OAHOPOJAHBIMH I'PaHUYHBIMHU U HaYaJIbHBIMHU



YCIOBUSIMU C TIOMOUIbIO SIBHOM pAa3HOCTHOW cXeMbl. [Iposepumb pesyibmam ¢ NOMOWbIO

onepamopa PDEplot.

3agaua 18. Jlan daiin ¢ Tabamuno 3agannoi ¢pyukmmeii f(X), a<x<b. Haiitu perrenue kpacBoi
ou ou
az ol

YCIOBUSIMU C TIOMOILBIO HESBHOM pPa3HOCTHOW cXeMbl. [Iposepumbs pezyiomam ¢ nomMoubio

3aga4d BOJIHOBOI'O YpaBHCHUA f(X) C OJHOPOAHBIMH I'PAHUYHBIMU W HAaYaJIbHbBIMU

onepamopa PDEplot.

Bamgaua 19. Jlan daiin ¢ Tabauuno 3aaannoi ¢ynkiueit f(X), a<x<b. Haiitu perienue kpaeBoi
ou ou
az ad

YCIOBUSIMH METOIOM JPOOHBIX IIaroB. /Iposepums pesynomam ¢ nomowwio onepamopa PDEpIot.

3ala4Y1 BOJIHOBOI'O YpPaBHCHUSA f(X) C OAHOPOJAHBIMH I'PaHUYHBIMHU WU HaYaJIbHBIMHA

3amaua 20. [lan daiin ¢ Tabnuuno 3agannon Gynkiment f(X,y). Haliti pemenue 3anaun Aupuxiie

d°u  ou

s ypaBHenus Ilyaccona —+——5 = f(X, y) C OIHOPOIHBIMHU TPAaHWYHBIMH YCJIOBHUSIMH C
ox" oy

IIOMOILBIO IPSMBIX METOJOB PELICHUS CETOYHBIX JIUIMITUYECKUX YpaBHEHUU. [Iposepumbo

pesynrbmam ¢ nomowvio onepamopa PDEplot.

3anaua 21. Jlan ¢aiin ¢ TabnuuHo 3aganHoi ¢yukiwmeit f(X,y). Haiitu pemenne 3agaun Jupuxie

2 2
ou ou
S t=== f(X, y) C OJHOPOIHBIMHM T'PAaHUYHBIMH YCJIOBUSIMH C

x oy

NMOMOIIBIO UTCPALIMOHHBIX METOA0B PCIICHUA CETOUHBIX JJITIMIITHYICCKUX ypaBHeHI/II\/'I. HpO@@quZb

s ypaBHeHus Ilyaccona

pesyiemam ¢ nomowwio onepamopa PDEplot.

Bamaua 22. Jlan daiin ¢ Tabnuuno 3agannon Gynkiuei f(X,y). Haiiti pemenue 3anaun Iupuxiie
ou o _f ( )
s ypaBHeHus Ilyaccona y +— X,¥Y) ¢ OOHOPOOHBIMH TPAHUYHBIMU YCIOBHUAMU

o

METOJIOM pelakcanuu. [Iposepums pezyismam ¢ nomowvio onepamopa PDEplot.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMBbIX IIPH OCYIIECTBJICHUH

00pa3oBaTe/ILHOIO MPoOLEcca MO0 AMCUUILINHE (MO1YJII0) (IPH HEOOXOAMMOCTH).

8.1 IlepeueHb HHPOPMALMOHHBIX TEXHOJIOTHH



— [IpoBepka noMamHux 3aJaHui U KOHCYJIBTUPOBAHUE IIOCPEACTBOM MIEKTPOHHOM ITOYTHI.

— HWcnons3oBaHue OJICKTPOHHBIX HpGSCHTaLII/Iﬁ opru HOpOBCACHUU JICKOHMOHHBIX H

MPAKTUYICCKUX 3aHSATHH.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .

Crucox JIMICH3WUOHHOI'O ITPOrpaMMHOI0 o0ecCIICUCHHUS:

1. Microsoft Office Word Professional Plus.

Microsoft Office Excel Professional Plus.

2

3. Mathcad 14
4. Maple 18
5

Statistica

8.3 llepeyeHb HEOOXOAMMBIX HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM.

OnekrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepI/IaJIbHO-TeXHI/I‘leCKaﬂ 6338, Heo0XoauMan AJIdA OCYIICCTBJICHUA

00pa3oBaTeILHOTO MPoIlecca MO AUCIHUIINHE (MOTYJIIO0).

MarepuanbHO-TEXHUUECKOE 00€CTIeYEHNE U CIIUTUIMHBI

KOHCYJIbTallun

Ne Bun pabor
(MOZyIsT) U OCHALIICHHOCTh
1. Jlexunonnsie 3anatus | Jlekunonnas aymutopus (ayn. Ne301H, Ne302H, Ne303H,
Ne308H, Ne309H), ocHameHHast PE3eHTAIIMOHHON TEXHUKOMN
(mpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
nporpammubiM obecnieuernem (I10): Microsoft Windows10,
Microsoft Office 2010, MathCAD14, Maplel8
2. JlaGopaTopHbie Komnerotepusiii  kmacc (aya. Ne301H, Ne309H, Ne316H,
3aHATHUS Ne320H), ocHamieHHbIi nmporpaMMHbIM oOecrieueruem (I10):
Microsoft Windows10, Microsoft Office 2010, MathCAD14,
Maplel8
3. ['pynnossie Komnerotepusiit  kmacc (aya. Ne301H, Ne309H, Ne316H,
(MHAMBUAYATbHBIC) Ne320H), ocnamiennbiii nporpamMmmubiM obecrieuerueM (I10):

Microsoft Windows10, Microsoft Office 2010, MathCAD14,



http://www.elibrary.ru)/

Maplel8

Texkymuii  KOHTpPOJIb,

Komnerotepusiii  knacc (ayn. Ne301H, Ne309H, No316H,

MPOMEXKYTOUHAs Ne320H), ocHamieHHbIH nporpaMMHbBIM oOccrieueHuem (I10):

aTTecTalus Microsoft Windows10, Microsoft Office 2010, MathCAD14,
Maplel8

CamocTosiTenbHas Kabuner mns  camocrositenbHOl  pabdotel  (aya.  108C),

pabora OCHAIIEHHBIA KOMIBIOTEPHONH TEXHUKOM C BO3MOXKHOCTHIO

HOJKIIOYeHUST K ceTn «VHTepHeT», MporpaMMoil 3KpaHHOTO
YBEIUYCHUSI U OOCCICUCHHBIA JIOCTYIIOM B 3JCKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENFHYIO CpPEAy YHHUBEPCUTETa, a
takke ocHawmeHnsiii I10: Microsoft Windows10, Microsoft
Office 2010, MathCAD14, Maplel8




PEILIEH3 WM
Ha pabovylo NPorpaMMy JHUCIHIUTHHEL (MOYJis) « UMCIeHHbIe METOIBI» TI0
HarpaBJieHnIo ToAroTOBKU 44.03.05 «Ilenarornueckoe obpasoBanuey, Mpohuis
«Hndopmatrka u MaTeMaTuKay (KBaIA(HUKALUs «GaKaiaBpy), MOArOTOBICHHYIO
AOLICHTOM Ka(eIpbl BBIYUCIUTEIBHON MaTeMaTHKy 1 nHpopmatuku Ky6I'y,
KaHauaaToM Qusnko-mMarematndeckux Hayk Coxomnom /1. I

PaGouas mporpamma no aucuumimHe «UHCIeHHBIE METOMB» pa3paboTaHa B
COOTBETCTBUH C YCTAHOBJIEHHBIM 00Pa30BaTEIbLHBIM CTAHJAPTOM M OXBATHIBAET BCE
0a30BbIe pa3zielIbl ATOrO Kypea.

Pabouas mporpamMma COAEp)KUT CleAyIOIIME pa3felbl: IeNd W 3a1auu
OCBOCHHSI IMCLUUILIHHBL, MECTO JUCUMILIMHEL B cTpykType OOIT BO, Tpe6oBanus k
pe3y/IbTaTaM OCBOCHHsI JIUCLUIUIMHBI, CTPYKTYpa H COJAEp)KaHHe JIUCIUILIHHEL
pacnipejiesienie  BUJIOB  y4eOHOH paboThl M MX TPYJOEMKOCTH IO pa3jienam
AUCHMIUIMHEL, COACPIKaHUE Pas/ieioB JUCLUIUIMHBI, CO/EpKaHUE CaMOCTOATENBHON
paGoThI CTYHeHTOB, OGpa3OBaTeNbHbIC TEXHOJOIMH, OIEHOYHBIE CPEACTBA JUIA
KOHTPOJIS yCIEeBaeMOCTH, Y4eOHO-METOMYECKOe U UH(DOPMALMOHHOE ObecreueHre
JMCIUTUTHHBIL,

PaspaGoTanHas mporpaMma IO3BOJHT CTyHeHTaM TIPH H3yHeHHH JAHHOMN
AMCLHUILIMHBL C(HOPMUPOBATH TEOPETHYECCKHE 3HAHMS M INPAKTHYECKHE HABBIKU B
BOIIpOCAX, KacaloIMXCs, HAIPUMEp, MOCTPOSHUsI AUCKPETHBIX MOJETell OCHOBHBIX
3a/1a4 aHaaM3a u A QepeHIuaibHbIX YpaBHEHHIA.

LIt OCMBICIICHHSE PA3/IeNioB i TeM NPE/lyCMOTPEHO BHIMOIHEHNE IPAKTHYECKIX
paGoT, YTO TO3BONAET HE TOJBKO 3AKPENHTH TeOpEeTHYECKHe 3HaHWS, HO W
00ecIeunTh BO3MOXKHOCTH IPOBEICHUS ITPOMEKYTOUHOTO KOHTPOJISI 3HAHUH 110
TCOPETUYECKON ¥ NPAKTHUYECKOM YaCTH AUCIIUTUINHEL.

Cunraio, 4T0 MaHHas paGodyas MPOrpaMMa MOKET GBITH MCHOIB30BaHA npu
M3yYCHHH BBILICYKA3aHHOH JUCLHMIUIMHBI M PEKOMEH/[0BAHA JUIS BBICHIMX y4eGHBIX
3aBe/ICHUH.

[Mpodeccop xadenpsr npukIagHOil MaTeMaTHKK
(8
KyGanckoro rocyaperseHHOro yHuBepeuTeTa ey
KaHIUJAT PU3HKO-MAaTEMaTHICCKUX HayK IIOU,eHT/ Kapmasun B.H.

=



PEIIEH3 U s
Ha pabovyro NPOrpaMMy JUCLMILTHHBI (MOyJIs) «UNCIeHHbBIE METOBD) TI0
HanpasJieHHIO oAroToBkH 44.03.05 «Ilemaroruueckoe o6pazoBanue, npohuib
«Hndopmaruka u MatemMaTnKa» (KBaauduKauus «6aKanaspy), MOArOTOBICHHYIO
AOLEHTOM Kaenpbl BBIYUCIUTENEHON MaTeMaTrky u undopmaruky Ky6I'y,
KaHIMAaToOM (usuko-mMaTeMarnyeckux Hayk Cokosnom JI. I.

PaGouas nporpamma quciuminabl «UKCIeHHbBIE METOIBI» MpeHA3HAYCHA TS
crynenroB  ®I'bOY BO «Ky6I'Y» mno wanpasnenuro mnoxrotoBku 44.03.05
«Ilenaroruyeckoe obpazopanue» (kBanuduKaLus «OGaKagaBp») M COMCPIKHT
CIeyIOIIMe pa3/eibl: HeJIM U 3ala4i OCBOSHUS JUCIUIIINHEI, MECTO JUCIUIUIMHEI B
crpykrype OOIl BO, xommerenmuu oGyuaromuxcsi, (pOpMUpyeMble B pe3ylbTaTe
OCBOCHHMS THMCLUIUINHBL, CTPYKTYPY M COAEpKaHUe AUCLHIUIMHBI, 00pa3oBaTebHble
TEXHOJIOTHH, OLIEHOYHBIC CpEJCTBA Ul TEKYIEro KOHTPOJsS YCIEBAEMOCTH H
NPOME&XKYTOYHOH  aTTecTaluu, y4eOHO-METOAMYECKOe W HH(OPMAIMOHHOE
obecrieyenne, — NpPOrpaMMHOe  o0eclieYeHHE M MaTepPHAIbHO-TEXHUYECKOE
obecrieuenwe.

JluctuIIMHa BXOAMT B NPO(ECCHOHANBHBIN LUK AUCHUILIHE (BapHATHBHAS
4acTh 00s3aTeNbHBIX AucIUILIMH). HasBanue u comepxkanue paGodeil mporpammbl
AMCUMIUTMHBL  «UHCTICHHBIE  METO/B»  COOTBETCTBYET —y4eGHOMY IUIaHy IO
HaIlpaBJICHUIO [IOATOTOBKHU 44.03.05 «IIenarormueckoe o0pa3oBaHUe
(kBanmudukanus «Oaxanasp»), a Ttakke O®LOC BO mo 5TOMY HaIlpaBJIeHHIO.
[IporpamMma cocTaBneHa B COOTBETCTBHH C YCTAHOBJIEHHBIM 0GDPA30BaTebHBIM
CTaHAApPTOM I10 AMCLHMILUINHE, OTBEYAET MOTPEOHOCTSM IOIATOTOBKM COBPEMEHHBIX
GakalaBpoB M IO3BOJHT  pealu3oBaTh  (HOPMHPOBAHHE COOTBETCTBYIOLIUX
KomrieTeHnui (cormacio ®I'OC u OOII).

Cunrato, 49TO0 paboyas TpPOrpamMma COOTBETCTBYET —TIOCYJapCTBEHHBIM
TpeGOBaHUAM K MHHUMYMY COIEP)KAHHS M YPOBHIO IIOATOTOBKM BBIILYCKHHUKOB 10
HaIpaBJICHUIO OJATOTOBKH 44.03.05 «Ilemaroruueckoe oOpa3zoBaHme»
(xBaymukanms «OGakasaBp») U MOXKeET OBITh PEKOMEH/[0BaHA JUIS BBICIITHX yueOHBIX
3aBeeHU.

IIpodeccop xadenps! KOMITBIOTEPHBIX TEXHONOTHII;
u cuctem Ky6I'AY,

JIOKTOpP SKOHOMHUYECKUX HAYK, KaHIUIAaT TEXHUYEl £ JIynenko E.B.



