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1 He.]'ll/l 1 3aa491 U3YUYCHUA TUCHUIIIMHBI.

1.1 Heab AMCHUNJIMHBI.

N31m01UTh OCHOBBI YUCJIEHHBIX METOJIOB PEIICHHSI OCHOBHBIX MaTEMaTUUYECKUX 3a/1a4 Ha
OBM, nokazatb IpUEeMbI U METO/IbI IOCTPOEHUS AUCKPETHBIX MOJIETEH OCHOBHBIX 3a/1a4 aHaIn3a
u nuddepeHnnanbHbIX YpaBHEHUH.

1.2 3agaun IUCHOUILIHHEL.

OcHoBHas 3a1a4a Kypca — OpMUPOBAHUE y CTYACHTA MPEICTABICHUN O YHCICHHBIX Me-
ToAax pemieHus 3a1a4 Ha DBM. YriyOiieHre MaTeMaTH4ecKoro oOpa3oBaHus M pa3BUTHE TIPAK-
TUYECKUX HABBIKOB B 00JIACTH NMIPHUKIIATHON MaTeMaTHKU. CTYJIE€HTBI JOKHBI OBITH TOTOBHI HC-
M0JIb30BaTh MOJy4YEHHBIC B 3TOW 00JaCTH 3HAHUS KaK IPU U3YYCHUU CMEXHBIX TUCIUIUINH, TaK
U B IpO(eCCUOHATILHON S TETLHOCTH.

BocnurtarenbHbIME 3a/1a4aM# Kypca SIBJISIFOTCS: BOCIIUTaHUE CAaMOCTOSITENIbHOCTH, OTBET-
CTBEHHOCTH, YMEHHS CAMOCTOSITEIILHO pab0TaTh C TEMAaTHYECKOH JINTEPATYPO U periaTh mo-
craBieHHbIC 3amaun cpeacrsamu MathCAD u Maple.

BripaboTka HABBIKOB UCITOJIE30BAHUS CIICITUATM3HPOBAHHBIX MATEMAaTHICCKUX MTAKETOB
KaK MHCTPYMEHTA pelIeHHs] MPUKIIAJHBIX 3a/1a4 SIBISETCS HE0OX0IUMBIM TpeOOBaHHEM B COBpE-
MEHHBIX YCJIIOBHSX, YTO YKa3bIBACT HA aKTYaIbHOCTh JAHHOW y4eOHOU nucnuIuinHbl. M3yuenue
JUCIUTIIIMHBI COMTPOBOXKIACTCS PACCMOTPEHHEM BO3MOKHOCTEH MPOTPaMMHUPOBAHHUS ITAKETOB
MathCAD u Maple, Ha KOTOPBIX peaTu3ylOTCs N3y4aeMble BBIYUCIUTEIBHBIC AITOPUTMBI.
[Ipexxae Bcero, 3To MO3BOJSIET PACKPHITH BO3MOKHOCTH YKa3aHHBIX MAKETOB B IJIaHE Mpodeccu-
OHAJILHOM JISATSIIBHOCTH: KaK MPEIOAaBaHuMsl, TAaK U IOCTPOCHUS DJICKTPOHHBIX YICOHBIX TOCO-
owuii. Kpome Toro, BICOKa METOAMYECKAs [IEHHOCTD: B OTJIMYME OT CHCTEM IIPOrpPaMMHUPOBAHUS
Pascal, Delphi, C++ u ap., 3T0 M03BOJISIET COYETATh PEATU3AIMIO YUCICHHBIX AJITOPUTMOB C aHa-
JUTHYECKUMHU MTPe0Opa30BaHUSIMU KOMIBIOTEPHON alreOphl U pa3HOOOpa3HBIM 2-X U 3-
XMEPHBIM Ipa@UIeCcKuM MPEICTABICHUEM.

1.3 MecTo AucuuminHbI (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl.

JuctunnuHa oTHOocHUTCs K 6a30Boit yactu bioka 1. [lpu ocBoeHnn maTepralioB Kypca OT
oOyuarorierocst Tpedyercsi MoJAroToBKa MO CIeIYIOIUM JUCHUIUIMHAM: «MaremMaTudeckuii aHa-
3y, «JIuneltnas anreOpa U aHaNUTHYECKasi reoMeTpus», «DyHKINOHAIBHBIN aHanu3y», «/lud-
(bepeHIaTbHbIE YPAaBHEHUS», a TaK)Ke YMEHHsS U HaBbIKH, IOJTY4YE€HHBIE NP OCBOECHHM Kypca
«IIporpammupoBanue». J[aHHoe 0OCTOSATENHCTBO CBUAETEILCTBYET O TECHOM MEXMPEIMETHON
CBsA3M Kypca «HHCIEeHHbIE METOAB» C OCTAILHBIMU JUCLUIUIMHAMHU.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJabTATOB 00y4eHHUs MO JMCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHNPYEMBbIMH Pe3yJIbTATAMH 0CBOCHUSI 00Pa30BaTEIbHOIl MPOrPAMMBI.
N3yuenune naHHoN y4eOHON AMCHUIUIMHBI HANPaBJIeHO Ha (OPMHUPOBAHKE Y O0yUYaAIOIINUXCS
npodeccuoranbHbIX KommnereHiuii: OK-7, OIIK-1, ITK-1.

Ne | Unnexkc | Comepxanue  kommeTeH- | B pedynbrare nzyueHus yueOHON AMCIMILITUHBI
IL.I. | KOMIIe- UM (WK ee 4acTH) 00yYaroImuecs T0JIKHbI
TEHIUU 3HaTh yMeTh BJ1aJ1eTh
1. OK-7 CrocoO6HOCTBIO K CaMOOP- OcHOBBI YucnenHo Metonamu
raHU3alUd U caMoo0pa3o- | TEOPHH IO- pemark ypaB- | U TEXHOJO-
BaHUIO TpEUIHOCTEeN U | HEeHUs, IpHU- THSIMH pa3-
TEOPHH NIPU- | MEHSS VIS paboTKH
OJIMOKEHUH. JTOTO CHEN- YHUCIEHHBIX
CTBUS U3 TEO- | METOJOB JUIs
pEeMBI 0 CKU- | 3a7a4 U3




MaOIHUX CJIEYIOIINX
O0TOOpaKeHH- | pa3JelioB:
AX. Teopus ain-
IIPOKCUMa-
L[1H, YUC-
JIEHHOE UH-
TEerpupoBa-
HHE, JINHECH-
Has anre0pa,
OOBIKHOBCH-
Hble Tudde-
peHIMalIb-
HBIE ypaBHE-
HUsl, ypaBHe-
HUS MaTeMa-
THYECKOU
(bu3uKH.
OIIK-1 ['0TOBHOCTBIO HCTIOJIB30- OcHoBHbIE Hcnons3o- Meronamu un
BaTh (pyH/aMEHTaJIbHbIC YKCIJICHHBIE BaTb OCHOB- TEXHOJIOT -
3HAaHUA B 00JJaCTH MaTeMa- | METOABI aJl- HbIE MOHATUS | MU pas3pa-
TUYECKOT0 aHa/IN3a, KOM- | reOpbl. TEOpPHUM Cpel- | OOTKM  YHC-
TUIEKCHOTO U ()YHKIIHO- MeTtobl HEKBaJpaTUy- | JEHHBIX Me-
HAJIBHOT'O aHAJIN3a, ajured- | MOCTPOCHMS HBIX IPUOIN- | TOJOB  JAJIA
PBLJIMHENHOMN areOpsl, WHTEPIOJIS- KEHUHN U1 3aza4 u3
aHAJINTUYECKOU IreoMeT- LIMOHHBIX IIOCTPOCHHUS CIIEYIOIINX
pun, tuddepeHaTbHO | MHOTOWIEHOB. | 3JIeMEHTa pa3zienos:
TE€OMETPHUH U TOIIOJIOTHH, MeTtoapl HaWwIy4dllero | Teopus  am-
g depeHInaIbHbIX YHUCJIEHHOTO NpUOIMKEHNs | MPOKCHMa-
ypaBHEHM U ypaBHEHUH B | quddepeHu- | (B UHTErpaib- | MM, qHC-
YaCTHBIX [TPOU3BOJIHBIX, poBaHMs U HOM U JUC- JIEHHOE WH-
TUCKPETHOM MaTeMAaTUKH, | MHTETPUpPOBa- | KPETHOM Ba- TEerpupoBa-
TEOPUH BEPOSTHOCTEH, Ma- | HHUSL. puaHTax). HUE, JIMHEW-
TEMaTU4YECKON CTaTUCTUKH Wntepnonu- | Hasg anrebpa,
U CJIy4alHbIX MIPOLIECCOB, poBath U o1ie- | OOBIKHOBEH-
YHUCJIEHHBIX METOJOB, TEO- HUBAaTb BO3- Hele audde-
pPETUYECKON MEXAHUKH, HUKAIOIIYIO peHIalIb-
MEXaHMKH CIUIOIIHOM cpe- [IOTPEIIHOCTh. | HbIE YypaBHe-
IIbl, TEOPUH YIIPABICHUS U HUS, ypaBHE-
ONTUMHU3AIMHU B Oyay1ien HUS MaTema-
npodeccroHanbHO fes- THUYECKOHN
TEITLHOCTH bu3uKH.
IK-1 CnocobHOCTRIO K camo- |  MeTtoabl [Tpumensars Mero-
CTOATEIBLHOMY aHaJIN3y | YUCIIEHHOTO (bopmyIbI JaMH U TeX-
ITOCTABJIEHHOU 3a[a4H, | peIIeHus YHMCIIEHHOTO HOJIOTUSIMHA
BBIOOpPY KOpPpEKTHOro Mme- | nuddepenuu- | auddepenun- | pazpaboTku
TO/Ia €€ pelIeHUs], OCTPO- | AIbHBIX YypaB- | pOBaHUS U YHCIIEHHBIX
€HUI0 aIrOpUTMA U €ro | HEHUuM. UHTETPUPOBA- | METOIOB AJIS
peanu3anuu, oOpaboTKe U HUSL. 3amay u3
aHaIU3y IIOJIyYEHHON WH- IIpuMeHATs | caeAyrOWUX
bopmarun METOJIbl YHC- | pa3felioB:
JEHHOTO pe- | Teopusi  am-
meHuss  aud- | mpokcuma-




(dhepeHamnb-
HBIX YpaBHE-
HHUI.

11, qHC-
JIEHHOE WH-
TerpupoBa-

HHUE, JHUHEH-
Has anredpa,
OOBIKHOBCH-
Hele audde-
pEeHITHAITb-
HbIE YpaBHE-
HUS, YpaBHE-
HUS MaTema-
THYECKOHN
bu3uKH.

2. CTpyKTypa M coaep:KaHue THUCHUIINHBI.

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHMILIMHBI 110 BUIaM padoT.

O6mas Tpya0€MKOCTh TUCITUILIMHBI COCTaBIsIeT 7 3ad.efl. (252 vaca), uX pacnpe/eseHre
10 BHJIaM Pa0oT MPEICTaBICHO B TaOIUIIE.

Bun yuebnoii pabotbl Bcero CemecTpbl
4acoB 7 8

KonTtakTHas padoTa, B TOM YHcJI€:
AyauTOpHBIE 3aHATHS (BCEro): 144 72 72
3aHTHS JTCKIIMOHHOTO THITA 72 36 36
JlaboparopHbIe 3aHATHS 72 36 36
3aHATUS CEMUHAPCKOTO TUMA (CEMUHAPbI, TPaKTHYe-
CKHE 3aHATHUSA) i ) ]
HNnas koHTaKkTHasA padoTa:
Kontposs camocrosrensHoil padotsl (KCP) 8 4 4
[Tpomexxyrounas arrecranus (MKP) 0,5 0,2 0,3
CamocrosiTeabHasi padoTa, B TOM 4HCIe:
Kypcosas paboma - - -
]I;popaéomka yuebHo2o (meopemuyecko2o) mamepua- 30 15 15
Buvinonanenue unousuoyanvHulx 3a0anuii (n0020mosKa
coobweHull, npezenmayuii) i i i
Pegepam - - -
[ToaroToBka K TEKyniemMy KOHTPOJIO 33,5 16,8 16,7
KoHnTpoJis:
[ToaroToBka K s5K3aMeHy 36- - 36
O01as Tpy10eMKOCTh yac. 252 108 144

B TOM 4YHcJie KOHTaKT- 152,5 76.2 76.3

Hasi padoTa

3a4. el. 7 3 4

2.2 CTpyKTYypa IMCHUIIMHBI:
Pacnipenenennie Bu10B yueOHOI paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTHHBL.
Pa3nens! AuCUMIITUHBL, U3yYaeMble B / ceMecTpe



KonnuectBo yacoB

Ne
pas- HaumenoBanue pazzaenon AymuTopHas Breayuropras
nena Bcero pabota pabora
JI I13 JI3 CPC
1 2 3 4 5 6 7
1. |[Ipubmmwkenue GpyHKIMH 34 12 12 10
5 Yucnennoe quddepeHnupoBanme 35 12 12 11

Y UHTEIPUPOBAHUE

UucneHHbIC METO bl PEIICHHUS 3a-
nmaun Ko m1st cucteM 0OBIKHO-
BEHHBIX AU(PepeHINATHHBIX

3. |ypaBuenuii (OY). Annpokcuma- 34,8 12 12 10,8
1S, YCTOWYUBOCTh, CXOJTUMOCTb.
Cerounsle pynkuuu. Meron Di-
jepa.

Hmoeo 3a cemecmp: 36 36 31,8

Pazensl qucnuIuimHel, 3ydaeMbie B 8 cemecTpe

KomangectBo yacos

No
pas- HanmenoBanwue pa3aenoB AyRHTOpHaA Breayzuropras
o Bcero pabota pabora
8 q1 [ 13 [ JP | CPC K
1 2 3 4 5 6 7 8

Metonel Pynre-KyrTs! pemenus
cucrteM O/1Y. Ilpumenenue npa-
BUJIa PyHre pakTu4ecKoi OLeHKU
1. |morpemHocTH. Metoa Anamca. 38 8 8 10 12
ITpoBepka cyiecTBOBaHHUS TOYHO-
IO pelieHus o HallJICHHOMY IpH-
OJIMKEHHOMY

Pemenne cucremM TMHEHHEIX all-
reOpanyeckux ypaBHenuil. [1ps-
MbIe MeTobl: ["aycca, ["aycca ¢
BBIOOPOM TTIAaBHOTO JJIEMEHTA.
OrieHKa NOTPENTHOCTHA YUCICHHBIX
METOJIOB pelIeHus aaredpanye-
cKkux cucreM. Mteparimonasie Me-
TOJBI PEIICHUS] JINHEUHBIX CUCTEM.
2. |MeToa mpOCTHIX UTEPAIHA, METO]T 56 16 16 12 12
3einens. Meron nporonku. Meto-
JIbI IPUOIMKEHHOTO PEIIeHUs He-
JTUHEWHBIX anreOpandecKux ypas-
HEeHMil. MeTon nereHust oTpe3ka
nornonaM. Meroa npocToii urepa-
nuu. Meton HeroToHa (MeToz Ka-
careNibHbBIX ). Pellienre cucteMbl
anreOpanvecKux ypaBHCHHI.




YucneHHble METOIbI PeIIeHHS Kpa-
eBOM 3a7auu U1t JuQpepeHrarb-
HBIX YPaBHEHHH B YaCTHBIX MIPOU3-
BOJIHBIX (YpaBHEHHE TETIONPO-

3. 45,7 12 12 10 11,7
BOJIHOCTH, BOJJTHOBOE YpaBHEHHUE,
3anada Jlupuxie 11 ypaBHEHUs
[Tyaccona). SIBHbIC 1 HESIBHbBIC
pa3HOCTHBIE CXeMbl. MeToJ| CETOK.
Hmoeo no oucyuniune: 36 36 32 35,7
2.3 Coaeprxanue pa3aeoB JUCHUIIHHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.
Ne HaunmenoBanue Copepxanue pasnena ®opma Te-
n/n pasaena KYyLIero
KOHTPOJIs

1. | [Ipubnnxenue OcobeHHOCTH MaTeMaTUYeCKUX BbIUHUCIIe- IIposepka

byHKINH HuH, peanusyeMbix Ha OBM. Ilpubnuxénneie JIOMAIIHETO
quciia U IEUCTBUSA C HUMH. 3a/aHus

[Tpubnmxenne GyHKINNA MHOTOYIEHAMHU.

HHTepnonsuuoHHbIN ToMHOM B (hopme Jlarpan-
ka. MaTepnonsunonHelil moauHoM B hopme Hpro-
toHa. KyOuueckue crnaiinbl. MeTo HaMEHBIINX
KBaJIpaToOB, TPUTOHOMETPUUYECKUN MHOTOUJIEH.
CriaxuBaHue HaOII0IEHU.

2. | Yucnennoe mudde- Uucnennoe nuddepennnponanue. [1po- [TpoBepka
PEHLIMPOBAaHUE U HH- | cTedmme GopMyIIbl YUCIeHHOrO AuddepeHunpo- | ToMaIIHero
TErpUpPOBAHUE BaHus. Onenka norpemrHoctd. ONTUMAaNbHBIN Iar | 3aJaHus

YHUCIEHHOT0 TU(depeHIMPOBAHNUS.

Uucnennoe narerpuposanue. Kagparyp-
Hble (POPMYIIBL: IPSIMOYTOJILHUKOB, TPAIEIHi,
Cumncona. [Ipasuiio PyHre n yrounenue no
Puuapncony. Meron Monre-Kapio.

3. | Pemenne ypaBHeHHI Pemenue cucrem nTuHENRHBIX anreOpanye- [IpoBepka
U CHCTEM, METOIBl | CKUX ypaBHeHUN. IIpsambie meronsl: I'aycca, ['ayc- | momaiHero
JUHEIHON anredpsl ca ¢ BBIOOpPOM IJIaBHOT'O AJIeMeHTa. Briuucnenue 3a/1aHus

ornpenenureneit 1 0OpaTHON MaTpPHUILBL.

OO0ycnoBICHHOCTh MaTPUIIBI TUHEHHOM CH-
ctembl. O1leHKa NOrPENTHOCTH YUCIEHHBIX METO-
JIOB PELIEHUs aNreOpanyecKux CUCTEM.

WrtepanoHHbIe METO/IBI PELICHNUS JIUHEH-
HBIX CHCTeM. MeToJ MPOCTBIX UTEpaluil, METOT
3eiinens. MeTox NpOroHKH.

YacTtuunble mpoOIeMbl COOCTBEHHBIX 3HA-
YEHU MaTpULbI.

MeTop1 TPUOIMKEHHOTO PELIeHHs] HeTu-
HEHHBIX anreOpandeckux ypaBHeHuil. Merox ne-
JIEHHS OTpe3Ka nomnoJjiaM. MeTo1 mpocTo urepa-
LUN.

Metoa HproToHa (METOT KacaTelbHBIX ).
Pemienue cuctemsl anredpanyecKux ypaBHEHHH.

4. | OOBIKHOBEHHBIC Yucnenuble MeTOIBI penieHus 3aaauu Ko- IIpoBepka




W JIJIs1 CUCTEM OOBIKHOBEHHBIX A depeHIinanb-
HbIX ypaBHeHUH (O1Y). Annpokcumanusi, ycToi-
YUBOCTh, cCXOAUMOCTh. CeTounble pyHKIMN. Me-
oA Diiepa.

Metoast Pynre-KyTTsl pemenus cucrem
OAY. IIpumenenue npasuiia PyHre npakruueckoit
OIICHKH MOTPEIIHOCTH.

Meroa Anamca. [IpoBepka cyiiecTBoBaHUS
TOYHOTO PEUICHHs 110 HalIeHHOMY IpUOIKEH-
HOMY.

muddepeHnranbHbIC
ypaBHEHUST U YpaB-
HEHUSI MaTeMarude-
CKOM (hU3UKH

JIOMAIILHETO
3aIaHUs

YuceHHbIC METO/IbI PEIICHUS KPaeBOi 3a-
naun Uit qudepeHInaTbHBIX YPaBHEHUH B 4acT-
HBIX NIPOU3BOIHBIX (YpaBHEHHUE TEILUIONPOBOIHO-
CTH, BOJTHOBOE YpaBHEHHE, 3a1a4a JJupuxiie s
ypaBHeHus [lyaccona). SIBHbIC U HESIBHBIE pa3-
HOCTHBIE CXE€Mbl. MEeTOJ| CETOK.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA.
CemuHapckue 3aHATUS — HE NIPElyCMOTPEHBI.

2.3.3 JlaGopaTopHbIe 3aHATHSI.

Ne
n/n

HaumeHnoBaHue J1a00paTOpHBIX padoT ®opma TeKy1ero

KOHTPOJIA

[IpoBepka nomari-
HETO0 33JIaHus

1. | Ilpubnuxenue GyHkuun

2. | Yucnennoe nuddepeHurpoBaHre U UHTETPUPOBAHUE IIpoBepka nomari-

HETo 3agaHusd

3. | Pemenue ypaBHeHUI U CUCTEM, METO/IbI TMHEHHON areOpbl IIposepka gomari-

HET'o 3agaHusd

4. | O6bikHOBeHHbIE UG depeHnalbHble YPaBHEHUSI U YpaBHEHUS Ma-
TeMaTU4eCKor (QU3MKHU

IIpoBepka nomar-
HETO0 33JIaHUs

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX PadoT (IIPOEKTOB).
KypcoBbie paboThl — He IPEAYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEIbHOI padoThl
00y4aoIUXCH M0 JUCUMUILIMHE (MOAYJIIO0).

IlepeueHp yueOHO-METOMUECKOTO 00eCTIeueH s JUCIIUIUTHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHON pabOThI

1 2 3

1 |Pabora ¢ nexumonHbIM|1. BaxBamos, H.C. UucneHnnsle MmeToabl : yueo. mocooue / H.C.
MaTepualioM, TMOWUCK | baxsanos, H.II. )Kuakos, I'.M. Kob6emskoB.— Mocksa : 13-
aHAJIN3 JIMTEpaTypsl H narenbcTBoO "Jlaboparopus 3nanuii", 2015. — 639 c.
9JIEKTPOHHBIX HCTOYHH- https://e.lanbook.com/book/70767
koB nH(opMmanmu 1o 3a-|2. baxeanos, H.C. UnucieHHbIe METOIBI B 33/1a4ax U YIPaKHEHU-
JAaHHOM TIpoOiemMe ax : yue6. mocooue / H.C. baxBanos, A.B. Jlanun, E.B. Yn-

2 |U3yueHnwe  TeopeTHue- XKOHKOB. — Mocksa : M3narensctBo "Jlaboparopus 3Ha-
CKOro Marepuaga K Jia- uuit", 2015. — 243 c. https://e.lanbook.com/book/70743
6oparopubiM 3ansTusM  |3. baxsanos, H.C. Unucnennsle metoasl. Penenns 3agay u



https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743

3 |BeimonHeHne mOMaIIHUX ynpakaeHus : yue6. mocooue / H.C. baxsanos, A.A. Kop-

3aJaHUI HeB, E.B. UmwxonkoB.— MockBa : U3natensctBo "Jlabopa-
4 |IloaroToBka K 3a4eTy topus 3Hanuit", 2016. — 355 c.
https://e.lanbook.com/book/90239
4. Bonkos, E.A. Uucnennbie MeToib! : yueo.. — CaHKT-

[TerepOypr : Jlans, 2008. — 256 c.
https://e.lanbook.com/book/54

5. Cpouko, B.A. Hucnenusie metoasl. Kypce nekuuii : yuaeo. mo-
cobue — Cankr-IlerepOypr : Jlanp, 2010. — 208 c.
https://e.lanbook.com/book/378

6. lemunouy, b.I1. Yucnennsie Metosl anamu3a. [Ipubnrmke-
Hue QyHKIUH, TuddepeHIHaTbLHBIC U HHTETPATBLHBIC YPaB-
HeHus : yue0. mocodue / B.I1. lemunouy, M.A. Mapos,
2.3. lllyBanoBa. — Cankr-IletepOypr : Jlann, 2010. — 400
c. https://e.lanbook.com/book/537

Y4eOHO-METOAUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaroOIIUXCS U3
YHUCiia MHBAJIUAOB U JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIME 3710poBbs (OB3) npenocTaBistorcs
B (popmax, aanTUPOBAHHBIX K OTPAHMYCHUSIM HX 3I0POBbSI U BOCIIPUITHS HH(OPMAIUH:

Jjia U1 ¢ HapyIICHUSIMU 3PEHUSL:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEIHHOTO anmnapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepedeHb MOXKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YarOIMIUXCS.

3. O0pa3oBaTe/ibHbIEC TEXHOJOTHH.

Ce- | Bug 3ansatus Hcnonb3yeMble HHTEpaKTUBHBIE 00pa30BaTeNbHbIE Komnye-
MECT TEXHOJIOTHH CTBO 4a-
p COB
7 JlaGopatopusie | Jluckyccust Ha Temy: « HTEepNOIAIMOHHBIE TTOTUHO- 4
3aHSTHS MBI»
Kpyrastit cton Ha Temy: «Kybuueckue crutaiiHbl, TpH- 4
TOHOMETPUYECKUIT MHOTOWIEH»
Huckyccus Ha Temy: «KBagparypHble popMyIbl: mps- 4
MOYT'OJIbHUKOB, Tpanenuii, CUMICOHa»
Kpyrasiit ctonn Ha Temy: «HucneHHbIE METOIBI pelIe- 6

Hus 3agaun Ko 1t cucteM OOBIKHOBEHHBIX T (-
(hepeHIMaIbHbIX YPaBHEHUN )

8 Jlexuvonnsle | Jleknus-auckyccus Ha Temy: «PelleHne cucreM au- 2
3aHATHS HEWHBIX anreOpanyeckux ypaBHeHUH. [Ipsimbie MeTo-
JTBI»
Jleknug-nuainor Ha TeMy: «TepallMiOHHBIE METObI 2
pelIeHUs! TMHEHHBIX CUCTEM)
Jlexuusi-nuckyccus Ha TeMy: «MeToIbl MPUOIUKEH- 4

HOTO pPelIeHNs HEJIMHEHHBIX areOpanyecKnx ypaBHe-
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HUN»

Jlekius-nuanor Ha TeMy: «Perenne cuctemMsl anreo- 4
panyueCcKUX YpaBHEHUI»
Jlekuusa-nuckyccus Ha Temy: «HuCIEHHbIE METOIbI 6

pelieHus KpaeBoil 3a1aun s auddepeHnuanbHbIX
ypaBHEHUM B YACTHBIX MTPOU3BOIHBIX)»

Jlaboparopusie | uckyccus Ha Temy: «Metoabsl Pynre-KytTol pere- 4
3aHATUS Hus cuctem OY »
Kpyrasiii cton Ha Temy: «Penienue ypaBHEeHUM U CU- 6
CTE€M, METOJIbl TMHEHHON anreOphi»
Juckyccus Ha TeMy: «MeTozbl TPUOIMKEHHOTO pe- 6
LIEHMS] HEIMHEHHBIX alNreOpanyecKux ypaBHEHUID)
Kpyrueiii cton Ha TeMy: «MeTo bl TPUOIHKEHHOTO 4
pelLeHHs] CUCTEM aJIreOpanyecKuX ypaBHEHUI»
Jluckyccust Ha Temy: «Y paBHEHHUSI MaTeMaTUYECKOM 4
bu3uKm»
Kpyribiii cron Ha Temy: «HuCIIEHHBIE METOMBI pellie- 6

HUS KpaeBoi 3a1aun s nuddepeHuanbHbIX ypaB-
HEHUH B YaCTHBIX TPON3BOHBIX)

Jluckyccus Ha TeMy: «SIBHbIE U HESBHbIE PA3HOCTHBIE 6
CXEMBI»

Umoco: 72

Z[J'ISI Jia1 € OTpaHUYCHHBIMU BO3MOKHOCTAMUA 310POBBA MMPCAYCMOTPECHA OPraHn3aliud

KOHCYJIBTAIIMHA CO CTYACHTOM IPU TOMOIIH JICKTPOHHOM HH(POPMAITMOHHO-00pa30BaTeILHOM
cpensl BY3a.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCleBaeMOCTH U MIPOMeKYTOYHO

aTTecTaluu.

4.1 ®oHJ O1LIEeHOYHBIX CPEACTB /sl IPOBeAeHHUSI TEKYLero KOHTPOJIs.
KoHTposb kauecTBa MOATOTOBKH OCYIIECTBISETCS IIyTEM MIPOBEPKU TEOPETUUECKUX 3HA-

HUI ¥ MPAKTUYECKUX HABBIKOB MOCPEJCTBOM: MPOBEPKH U MPHEMa TEKYIIUX JIA0OPaTOPHBIX pa-
00T 1 3aueTa B KOHIIC 7 CEMECTpa, a TaKKe 3K3aMeHa B KOHIIE 8 cemecTpa.

JIP1

JIP1

Ilepedyens 1abopaTopHbIX padoT
Cemectp 7

. Marematunueckue nporpammusie cuctemsl (MathCAD, Maple, Statistica).
JIP2.
JIP3.
JIP4.
JIPS.

JIvHelHas UHTEPHOJALIMSL.

YucileHHOE UHTErPUPOBAHUE.

Meron Ditnepa.

KpaeBas 3amaua (0ObIKHOBEHHBIX AU (HepeHInAIBHBIX YpaBHEHHH).
Cemectp 8

. Cucrembl TUHEHHBIX aNreOpanvyeckux ypaBHEHHH.
JIP2.
JIP3.
JIP4.
JIPS.

Pemenue anredGpanvyeckux ypaBHCHHM.
Cucrembl anredpandeckux ypaBHECHHH.
SIBHast pa3HOCTHas cxeMma.

HesiBHas pazHocTHas cxema.

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /sl IPOBeAeHUs MPOMEKYTOYHOM aTTecTAlMM.
IIpumepsl 3a1aHul K 3a4eTy:

1) Beruncnuth npuOMmKkEHHOE 3HAYCHHE UHTETPATbHON CyMMBI.

2) IlocTpouTh TMHEWHYIO HHTEPITOJISIIINIO TAOJIMYHO 3aJaHHON (YHKITUH.

3) Meronom Diinepa HaiiTh npuOmKEHHOE pereHne 3aaauu Ko,



LN

NG

10.

11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.

4) Haiitu npubamkEHHOE pelIeHne KpaeBoi 3a1auu, pealn30BaB METO/I CTPENIbOBI.
IIpumepHBbIii IepeYyeHb BOMPOCOB K IK3aMEHY !

Oco0eHHOCTH MaTEMaTUYECKUX BBIYUCIIEHUH, peanu3yeMbix Ha OBM.
[TpubnnxEHHBIE YKcaa U IEHCTBUS C HUMHU.
[pubmmxenne pyHkunit MHOTOUIIeHaMHU. IHTEpIIONSIMOHHBIN TOIMHOM B (hopme Jla-
rpaHXxa.
NHTeprnonsmuoHHbIi MoJimHOM B popMme HproToHa.
KyOuueckue criaitHbl.
MeTto1 HaUMEHBIINX KBAAPaTOB, TPUTOHOMETPUUECKUIA MHOTOUJIEH.
CritaxxuBanue HaOIIOICHU.
Uucnennoe muddepernuponanne. [Ipocreitmme hopmMyiibl uncieHHoro auddepeHupo-
BaHMs. OneHka norpemrHocTy. ONTUMaiIbHbIHN mar yucieHHoro auddepeHunpopanus.
Uucnennoe nnrerpupoBanue. KBagparypueie popmysabl: IpsIMOYTOJIbHUKOB, Tpareluii,
Cumrncona. [Ipasuno Pynre u yrounenue o Pudapacony.
Meton Monte-Kapio.
YucneHnHsle MeToIbl perenus 3a1aun Komu ai1st cucteM 0ObIKHOBEHHBIX JU(hepeHIn-
anbHbIX ypaBHeHui (OY). Annpokcumanusi, yCTOW4MBOCTb, CXOAUMOCTh. CEeTOUHbIE
dbyukun. Meton Diinepa.

Metoael Pynre-Kyrtsl pemienus cucrem O1Y. [Ipumenenue npasuiia Pynre npaxktuue-
CKOH OLIEHKH MTOTPEIIHOCTH.

Meton Anamca. IIpoBepka cyliecTBOBaHHSI TOUHOTO PELIEHUs 110 HallIeHHOMY IpH-
ONMMKEHHOMY.
Pemenue cucrem nHelHbIX anredpandeckux ypaBHeHuil. [Ipsmeie Mmetonbl: I"aycca,
["aycca ¢ BBIOOpOM IUIaBHOTO 35IeMeHTa. Beiuncnenue omnpenenuTeneit 1 oOpaTHON MaT-
PULIBL.

OO0yCcnoBIEHHOCTh MaTPHULIbI TUHEHHON crcTeMbl. OlLieHKa MOrPeIIHOCTH YUCIEHHBIX Me-
TOJIOB PEILIEHUS allreOpandyeckuX CUCTEM.
WrepannoHHbIe METO/IBI PEIIEHUS TMHEUHBIX CUCTEM. MEeTOI IPOCTBIX UTEpALUil, METO/
3efinens.
Meroz npOroHKH.
YactuuHble mpoOsieMbl COOCTBEHHBIX 3HAUEHUIN MaTpPUIIBL.
MeToab! NpUOIMKEHHOTO pellleHUs] HETMHEHHBIX anredpanyeckux ypaBHeHU. MeTo
JIeTIeHUs OTpe3Ka rmornojaM. MeTox mpocTon HTepanuu.
Metoxa HertoTtoHna (MeTo1 KacaTenbHbIX). Pelenne cuctemsl anredpandyeckux ypaBHEHUH.
UucneHHble METO/IbI PEeIIeHUs KpaeBoil 3a1auu s 1 pepeHuanbHbIX ypaBHEHUH B
YaCTHBIX MPOU3BOAHBIX (YpaBHEHHE TEIIONPOBOAHOCTH, BOJHOBOE YpaBHEHHUE, 3a/1a4a
Hupuxine mia ypaBHenus [lyaccona). SIBHbIe U HESIBHbIE PA3HOCTHBIE CXEMBI.
Merton cerok. 3anada Jupuxne. YpaBHenue Jlamnaca B KOHEUHBIX pa3HOCTSIX.
Kpurepun oueHku no npoMe;KyTOYHOM aTrecTanum (IK3aMeHa UJIM 3a4€Ta)

OM@HKCI COMJIUYHOY, «3AUYMEHON .

CUCTeMAaTHU3UpPOBaHHBIC, ITyOOKHE U MOJHBIE 3HAHUS 0 BCEM pasjesaM AUCIUILTUHEBL, a
TaK>Ke TI0 OCHOBHBIM BOIIPOCaM, BBIXOJSIIUM 32 IPeesbl y4eOHOM MporpamMmBbl;

TOYHOE MCIIOJIb30BaHUE HAYYHOW TEPMHHOJIOTUH CUCTEMATHUECKH IPaMOTHOE U JIOTHYe-
CKH TMPABUIIBHOE U3JIOKEHHUE OTBETA Ha BOIIPOCHI;

Oe3ymnpedHoe BIJIaJIcHHEe MHCTPYMEHTAapHUeM Y4eOHOW AUCIUIUIMHBI, YMEHUE ero dhdek-
TUBHO HCIIOJIH30BATh B IOCTAHOBKE HAYYHBIX U MPAKTHUUECKUX 3a/1a4;

BbIpaXX€HHAsi CIOCOOHOCTh CaMOCTOSITENIEHO M TBOPUYECKH PELIaTh CIIOXKHbBIE IPOOJIEMBI U
HECTaHapTHBIC CUTYAIIHH,

MIOJTHOE U TIyOOKOE€ YCBOCHHE OCHOBHOW M JIOTIONIHUTENIBHOW JIUTEpaTyphl, peKOMEH10-
BaHHOH y4eOHON MPOrpaMMoii 1o JUCHIUIUINHE;

YMEHHE OPUEHTUPOBATHCS B TEOPUSIX, KOHLETLUHUAX U HAMpPaBICHUSAX JUCLUILIUHBI U J1a-
BaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3Yys HAyYHbIE JOCTUKEHUS APYTUX TUCHUIUINH;



— TBOpYECKas CaMOCTOSATENbHAas paboTa Ha MPaKTHYECKUX/CEMHHAPCKUX/Ta00paTOpHBIX
3aHATHUAX, AKTUBHOE y4acTHE B TPYIIIOBBIX OOCYKAEHUSAX, BBICOKUI YPOBEHb KYJIbTYphI
HCIIOJIHCHMS 3aJaHNI;

— BBICOKHMH ypOBEHb C(HOPMHUPOBAHHOCTH 3asiBICHHBIX B pabodel mporpaMme KOMIETEH-
1105058

Oyenka «xopoutoy, «3a4meHoy:

— J0CTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUSA 110 TUCLUILINHE;

— YMEHHE OPHEHTUPOBATHCA B OCHOBHBIX TEOPHAX, KOHLEMNUMIX U HANPABICHUAX TUCLU-
IUITMHBI U JaBaTh UM KPUTUYECKYIO OLIEHKY;

— HCIIOJIb30BaHHME HAYYHOU TEPMHUHOJIOTHUH, IMHIBUCTUYECKH U JIOTUYECKU IIPABUIIBHOE U3-
JIO’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JeTaTh 000OCHOBAHHBIE BHIBOIBI;

— BJAJEHUE MHCTPYMEHTApPUEM 110 AMCLHUIIIMHE, YMEHHE €r0 HUCIO0JIb30BaTh B IIOCTAHOBKE
U pellIeHUH HayYHbIX U NPO(ecCHOHANbHBIX 33/1a4;

— YCBOEHHUE OCHOBHOW U JIOIOJHUTENIBHOMN JUTEpaTyphl, PEKOMEHJOBAaHHON Yy4eOHOH mpo-
IrpaMMOi1 110 IUCLIUIIIINHE;

— camocTosITeNbHas padoTa Ha MPAKTUUYECKUX 3aHATUSAX, YIacTHE B IPYIIOBBIX 00CyXk/e-
HUSIX, BBICOKHI YpPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/JaHUM;

— cpenHuil ypoBeHb C(HOPMHUPOBAHHOCTH 3asiBIEHHBIX B paOoueil mporpamMmme KOMIETEH-
LIUH.

Oyenka «y0061emeopumenbHo», «3AUmMeHON:

— JI0CTATOYHBI MUHUMAJIbHBIA 00bEM 3HAHUM [0 JUCLUIUINHE;

— YCBOEHHE OCHOBHOM JIMTEPaTyphl, peKOMEHJOBAaHHOM yueOHOM mporpaMmoi;

— YMEHUE OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLENIHUAX U HAIIPaBJICHUAX IO JHC-
LMIUIMHE U 1aBaTh UM OLICHKY;

— HCIIOJb30BAHHWE HAYYHOM TEPMHUHOJIOTMH, CTUIMCTHYECKOE U JIOTHYECKOE U3JI0KEHUE OT-
BETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBO/IbI O€3 CYIIECTBEHHBIX OLINOOK;

— BJaJIeHUE HHCTPYMEHTapueM y4eOHOM NUCUUIUIMHBI, YMEHHUE €r0 HCIO0Ib30BaTh B pelle-
HUU TUIIOBBIX 3a]1a4;

— yMEHHE II0J PyKOBOJACTBOM IIpENoaBaTelis pelaTh CTaHJapTHbIC 3a1a4H;

— paboTa moa pyKOBOJICTBOM IpENOAaBaTeNsd Ha MPAKTHMUECKUX 3aHATHUAX, AOMYCTHUMBIN
YPOBEHB KYJIBTYPbI HCIIOJIHEHUS 3a/JaHUM;

— J0CTaTOYHBIH MHUHMMAJbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3asBJIEHHBIX B pabouel mpo-
rpaMMe KOMIIETEHIUM.

Oyenka «Hey0081emeoPUMENbHOY, KHe 3aUMEHO».

— (parMeHTapHbIe 3HaHU 110 AUCLHUIIINHE;

— OTKa3 OT OTBETa (BBINOJIHEHUS MMCbMEHHOU paboThl);

— 3HaHHUE OTACIbHBIX UCTOYHUKOB, PEKOMEHJOBAHHBIX y4eOHOW MpOrpamMMoOil Mo JUCIIH-
IUIMHE;

— HEYMEHHE UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;

— HaJIWYHue rpyobIX OMIMOOK;

— HU3KHMH ypOBEHB KYJbTYPHI HCIIOJHEHUS 3a1aHUM;

— HU3KHH ypoBeHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpaMme KOMIETEHIIUH.

OueHouHbIe CPECTBA JI UHBAIUIOB U JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3710pO-
Bbsl BBIOMPAIOTCS C YIETOM UX MHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— MPU HEOOXOJAUMOCTH WHBAIHAAM M JIUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3710PO-
BbS IPEJOCTABIIACTCS JOMOJHUTEIBHOE BPEMS 1T MMOJITOTOBKH OTBETA HA 3a4ETE;

— MPU MPOBEICHUU MPOIIECYPHI OLICHUBAHUS PE3yIbTAaTOB O0yUEHUSI HHBAIHJIOB U JIUII C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 3J0POBbSI MPEyCMATPUBAETCS HCIIOIb30BAHNE TEXHUUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;



— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOXKHOCTSMU 3/I0POBbS
U MHBAJIMJOB IpOLEIypa OLIEHUBAHUS PE3ylbTaTOB OOYUYEHMs MO AUCLUILUIMHE MOKET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUs pe3yJbTaTOB OO0Y4YEHHs MHBAJIUAOB M JIMII C OrpaHHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI 110 TUCHUIUIMHE (MOJIYJII0) IPEeAyCMaTpUBaeT MpPEeJI0CTaBICHUE HH-
dopmauuu B popMax, aAalTUPOBAHHBIX K OTPAaHUYEHUSAM UX 3/10pPOBbS U BOCIIPUATHS HHPOpMa-
IUH:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapaTa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN 1epeyeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHIEHTa 00Y-
YAFOIIUXCA.

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJIbLHOW y4eOHOW JHUTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOTYJIfA).

5.1 OcHoBHasi TUTEpaTYypa:

1. baxsanos, H.C. Uucnennsie Mmetoanpl : yued. nmocodue / H.C. baxsanos, H.IT. XXunkos, I'.M.
Kob6enbkoB. — MockBa : WHznarensctBo "JlaGopatopus 3nanmii", 2015. — 639 c.
https://e.lanbook.com/book/70767

2. baxsanos, H.C. UucnenHble METOBI B 3a/1a4ax U ynpaxHeHusx: yueo. mocodue / H.C. baxBa-
noB, A.B. Jlanun, E.B. UmxkonkoB. — MockBa : U3parensctBo "JlabopaTtopus 3HaHUi",
2015. — 243 c. https://e.lanbook.com/book/70743

3. baxsanos, H.C. Hucnennsie metonbl. Pemenus 3amaq u ynpaxkaenus: : yue6. mocooue / H.C.
baxsanos, A.A. Kopues, E.B. UmxkonkoB. — Mocksa : U3garensctBo "JlabopaTopus 3Ha-
uuit", 2016. — 355 c. https://e.lanbook.com/book/90239

4. BonkoB, E.A. Uucnennsie metonsl: yued. — Cankrt-IlerepOypr : Jlans, 2008. — 256 c.
https://e.lanbook.com/book/54

5. Cpouko, B.A. Yucnennsie metonsl. Kypc nekmuit : yuebd. mocobue — Cankr-IletepOypr :
Jlanb, 2010. — 208 c. https://e.lanbook.com/book/378

6. demunoBuy, b.I1. Yucnennsle MeToasl ananusa. [Ipubmmkenue ¢pyHkimii, nuddepeHnmaib-
Hbl€ U MHTErpajbHble ypaBHeHUs : yuel. mocodue / B.I1. [lemunosuu, M.A. Mapon, 3.3.
lyBanosa. — Cankrt-IlerepOypr : Jlans, 2010. — 400 c. https://e.lanbook.com/book/537

Jlnist OCBOEHMSI IUCIUIUTMHBI MHBAIWAAMHU U JIUIIAMU C OTPAHUYEHHBIMUA BO3MOKHOCTSMU
37I0POBBSI MMEIOTCA HM3IaHUS B 3JCKTPOHHOM BHJE B AIICKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanb» u «YHuepcurerckas 6udarnoreka ONLINE».

5.2 JlonosiHUTEIbHAS JIUTEPaTypa:

1. YucnenHsle METOIBI : yueOHOE MOCOOWE I CTYACHTOB (pu3.-MaT. criell. By30B / / baxBa-
noB, Huxonaii Cepreesuy, H. I1. XKunkos, I'. M. Ko6enwskoB ; H. C. baxsanos, H. I1. XKun-
koB, I'. M. KoGenpkoB ; Mock. roc. yu-T uMm. M. B. JlomonocoBa. - 5-¢ uza. - M. : BUHOM.
Jlaboparopus 3Hanuii , 2007. - 636 c. - (Knaccuueckuil YHUBEPCUTETCKHI Y4YEOHUK.). -
bubnwmorp. : c. 624-628. - ISBN 5947746204
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2. Uucnennsle MeTobl: yueOHOe mocobue st cryaeHtoB By3oB / H. H. Kamutkun ; mon
pen. A. A. Camapckoro. - M. : Hayka. ['maBHas penakiust (pu3uKo-MaTeMaTHYECKON JTUTE-
patypsl, 1978. - 512 c.

3. Yucnennsie MeTobl U niporpammuoe obecneuenue Jl. Kaxanep, Ctusen H., K. Moynep
; ep. ¢ auri. mox pen. X. 1. Mkpamosa. - M. : Mup, 1998. - 575 c. - ISBN 5030024328. -
ISBN 13626672

4. MeTo/1bI BBIYHCIUTEIIEHON MaTeMaTHKH | yaeOHOe mocoOue st CTyAeHTOB By30B / . 1.
Mapuyk. - 3-e u3l., nepepad. u gom. - M. : Hayka, 1989. - 608 c. - ISBN 5020142220

5. Uwmcnennsie Metoanl mMaremarndeckoi ¢pusmku / A. A. Camapckwmii, A. B. T'ymun. - M. :
Hayunsiit Mmup, 2000. - 315 ¢. - ISBN 5891761025.

6. Mathcad 2000: maremaTHYECKUI MPAKTHUKYM JJIsi SKOHOMHCTOB M MHXEHEPOB: yueOHOE 110~
cobue s crynentoB By30B / A. U. Ilnuc, H. A. CnuBuna. - M. : ®uHAHCHI U CTaTHCTHKA,

2000. - 655 c.- ISBN 5279022810.

5.3. Illepuoauyeckue u3IaHusl:
[lepuonnyeckue U3aaHNs — HE IPEAYCMOTPEHBI.

6. Ilepeyenb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHMKAIMOHHON ceTn «WHTep-
HeT», He00XOAMMBIX /IJISl OCBOEHUS TUCHHUILIMHBI (MOLYJIsA).

1. DnexTpoHHBIN KaTaJior Hayunon O6ubIMoTeKu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas OuOnIMoTeuHass cuctema "YHuBepcuterckas OuOmmoreka ONLINE"

http://biblioclub.ru/
3. DnekTpoHHas oubimoredHas cucrema usnarenscrsa "Jlans" https://e.lanbook.com/

7. Mertoauyeckue yKasaHuUsl JJIsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMIIIMHBI
(MopyJist).

CamocrodTenbHas paboTa CTyJeHTa BKIOYAET B ce0sl MOATOTOBKY K JIAOOPATOPHBIM 3a-
HATHUSAM U 3a4eTy. DTH BUbl CAMOCTOSITENIbHON padOThI CTYACHTOB KOHTPOJIUPYETCS B X0J1€ IPO-
BEPKH JTOMAIIIHUX 3a/laHUM.

BaxkneiiimumM 3tanom u3ydeHus Kypca sIBIsieTcs caMmocTosATelbHas pabora. Camocros-
TesibHas paboTa CTyJIeHTa BKJIIOYAeT B ce0sl MOBTOPEHHE JIEKIIMOHHOTO MaTepHrajia U MaTepuania
y4e€OHUKOB M y4€OHBIX MOCOOUH, MOArOTOBKY K J1a00OpaTOPHBIM 3aHIATHUSIM, K KOHTPOJIbHBIM pa-
60TaMm, K 3a4eTy, K IK3aMeHY.

Jlis MOArOTOBKM K OTBETaM Ha TEOPETUYECKHE BOMPOCHI CTYAEHTaM JIOCTATOYHO
UCIOJIb30BaTh MaTepuan Jekiuidl. Bech TeopeTnueckuii marepuan, HEOOXOTUMBIA Ui cllaud
9K3aMEHa COACPXKUTCS B y4EOHBIX NOCOOMSAX M3 CIIMCKA OCHOBHOW JMTeparypsl. B ciydae
3aTpyJHEHUH, BO3HUKAIOUIMX Yy CTYACHTOB B IIPOLIECCE CAMOCTOSITENIBHOIO M3YYEHHs TEOpPHUH,
IpenoaaBaTeb Pa3bsCHSIET CI0XKHbIE MOMEHTBI Ha KOHCYJIbTAIUX.

Buabi camocTosiTeIbHOM PadoThI

OO0s13aTeNIbHBIMU TIPU M3YYE€HUU TUCIUIUIMHBI SBJSIOTCS CIEAYIOIINE BHUIBI CaMOCTOS-
TEJIbHOM padoThI:

— CaMOCTOATENIHOE PEIICHHE 33/1a4 10 TEMaM MPAKTUYECKNX 3aHATH;

— pa3bop U CaMOCTOSITETbHOE HM3YYEHHE TEOPETHUECKOro MaTepHaja IO KOHCIEKTaM
JIEKIUHI ¥ 110 y4eOHBIM MOCOOUSIM U3 CIIHCKA HCTOYHUKOB JIUTEPATYPhI;

— MOATrOTOBKA K 3a4ETy.

OTH BUJBI CAMOCTOATENBHOM PabOThl CTYI€HTOB KOHTPOJIUPYIOTCS B XOJ1€ IPOBEPKH J10-
MaIllHUX 33JJaHU{, KOHTPOJIbHBIX paboT, 32a4€TOB U HK3aMEHa.


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/

B ocBoeHMH IUCHMIIIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMH BO3MOKHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYJIbTAllMM) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

I/IHI[I/IBI/II[yaJILHLIC KOHCYJIbTalUM 110 HpPCIAMETY SABJIAIOTCA BaKHBIM (baKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3alUU OOyUEHHs U YCTAaHOBIICHUIO BOCIUTATEIBHOTO KOHTAKTA
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMC$I HHBAJIMJAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

JUist BBIIOJTHEHHUST IOMAITHETO MPAKTUYECKOTO 33aJaHus HeOOX0IMMO pa3o0parh Marepu-
aJl 10 COOTBETCTBYIOLIEH TeMe MPaKTUYECKOro 3aHATusA. IIpy 3TOM MCHONB3yIOTCSA yKa3aHMs,
JTAHHBIE TPETOAaBATENIEM B XO/I€ 3aHATHS, a TAK)Ke TEOPETHUECKUI MaTepHai, B KpaTKoil popme
UMEIOIUICS B Y4eOHBIX IMOCOOMSIX M3 CIIMCKAa OCHOBHOM JnTepaTypbl. Eciau cTyaeHT He cMmor
MOHATH TPHUBEICHHBIA B YKa3aHHBIX MCTOYHUKAX pa300p THIIOBBIX NMPHMEPOB B TOW CTEIICHH,
4TOOBI CAaMOCTOSTEJIBHO UCIOJIb30BaTh MPEJJIOKEHHBIA allTOPUTM Ul PELIeHUs 3a/laHusl, TO OH
MOJKET MOJYYUTh KOHCYJIBTALIMIO MTPENOJaBaTENs.

) '
Bup padorsl (MHAMBHAYATIbHOE 3a]aHUE) < E ‘é’ g’g = %
£ S — :
SExE o 8%
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N3Nel: IIporpammHas peanu3anus alrOPUTMOB YUCIIEHHBIX Me- 15 3amura

TOJ0B (cpeacTBamu s3bika Maple): unteprossinus GyHKIHH,
gyuciieHHoe qudepeHIMpOoBaHe U HHTETPUPOBAHUE, 3a1a49a
Komm u kpaeBas 3aqaya.

N3Ne2: TIporpammHas peanu3anus ailrOPUTMOB YUCIIEHHBIX Me- 15 3amura
To10B (cpencTBamu si3bika Maple): cucTeMbl THHEHHBIX ypaBHE-
HUH, HETTMHEHbIE anreOpandecKkie ypaBHEHUs, ypaBHEHUS B
YACTHBIX TPOU3BOJHBIX.

N3Nel: IlporpamMmmHas peanu3anus aJiTOPMTMOB YMCJIEHHBIX METO/10B
(cpencTBamu s3pika Maple):
HHTEPNOJAIUA PYHKIHUH, YucIeHHoe Tu(depeHunpoBanue
U MHTerpupoBaHue, 3aga4ya Ko u kpaeBas 3agaya.

Hwxe mepeuncieHsl BApHAHTHI 33724, KOTOPbIE HEOOXOAMMO BBIIOJIHHUTH B cucteme Ma-
ple (wmu B cucreme MathCAD) nprMeHHUTENBbHO K TaHHBIM, 3alIUCAHHBIM B BUJIE TEKCTOBBIX
daiinoB (ums ¢aiina o3HaYaeT HOMEp BapuaHTa). Homep 3a0auu cosnadaem c Homepom eapu-
anma OaHHvIX (HOMEPOM NO CRUCKY 2PYNNbL).

3amaua 1. [lan ¢aiin ¢ N 3HaueHusMu Hekotopo Gynkimu f(X). MaTepmomuposars f(X) ¢ mo-
MoOIIIbI0 MHOTOWIeHA Jlarparka B 10N Toukax, mocTpouTh rpadMK U CPaBHUTH C TUHEHHON MH-
Teprnossiuuent. IIposepumse pesynrvbmam ¢ nomowbro Mooyas NUMapPProx.

3amaua 2. [lan ¢aiin ¢ N 3HaueHussMu Hekotopod GyHkimu f(X). MaTepmomuposars f(X) ¢ mo-
Moo MHOTOWwIeHa HptoToHa B 10N Toukax, moCTpouTh rpaduiK U CPaBHUTH C JIMHEHHOW WH-
Tepnoisuuei. Ilposepums pesyromam ¢ nomMowbo Mooy NUMapPProx.

3amaua 3. [lan ¢aiin ¢ N 3HaueHussMu Hekotopoi Gpynkimu f(X). MaTepnomuposars f(X) ¢ mo-
MOIIBI0 KyOMUECKHX CIUTaiHOB (CO CBOOOHBIMH KOHIIaMK) B 10N Toukax, HOCTPOUTH Tpaduk u
CPaBHUTb C JIMHEHHOW UHTepHoIsILueil. [Iposepums pe3ynvmam ¢ noMoubio Mooy
nuMapprox.



3amaua 4. [lan ¢aiin ¢ N 3HaueHussMu Hekotopo Gpynkimu f(X). MaTepmomuposars f(X) ¢ mo-
MOIIBI0 KyOMYeCKHX CIUTaiiHOB (Tepuoandeckux) B 10N Toukax, ocTpouTh rpaduk U CPAaBHUTH
C JIMHEMHOW UHTepToNsIueil. [Iposepumsb pe3yivmam ¢ nomowsbio Mooyisi NUMapProx.

3amaua 5. [lan ¢aiin ¢ N 3HaueHusMu Hekotopor Gynkimu f(X). Haiitn uncnennyro npousBoi-
HYIO U TIOCTPOUTH €€ rpaduk. [Iposepums pezyrvmam ¢ nomowvio onepamopa diff.

3amaua 6. Jlan ¢aiin ¢ N 3HaueHUsIMU HekoTopoi GpyHkiuu f(X). Haiitu ynucieHHyo mpou3Boi-
HYIO C IIOMOIIBI0 MHOTOWIeHa Jlarpamka u moctpouts e€ rpaduxk. Ilposepums pezyivmam ¢
nomowwio onepamopa diff.

3amaua 7. [lan ¢aiin ¢ N 3HaueHUsIMU HekoTopoi Gpyrkiuu f(X). HaiiTu yucieHHyo mpou3Bo-
HYIO C [TIOMOIIBI0 KYOMUECKOro CIUIaiiHa U OCTPOuTh €€ rpaduk. Ilposepums pezynomam c no-
mouwio onepamopa diff.

3anaua 8. Jlan ¢aiin ¢ N 3HaueHUssMU HekoTopo GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar o
X paBeH 1. Crinaauth 3Ha4eHUs! GYHKIUH U TTIOCTPOUTH €€ rpaduk. /Iposepums pesynomam c
HOMOWBIO MOOYI NUMAPPIOX.

3amaua 9. /lan ¢aiin ¢ N 3HaueHUssMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar o
X paBeH 1. Haittu npousBoaayto ot f(X) u moctpouts e€ rpaduk. [lposepums peszyismam ¢ no-
MOWb0 MoOyis NUMAPPIOX.

3anaua 10. lan ¢aiin ¢ n 3HaueHnssMH HeKoTopoit GyHkiuu f(X) Ha HekoTopom orpeske. Haiitu
OIpeIeNEHHBINA UHTErpall o (opMyie Tpaneuuil. IIposepums pezyiomam ¢ NOMOWbIO onepa-
mopa int.

3amaua 11. [lan daiin ¢ n 3HaveHussMu HeKoTopoid GpyHkimu f(X) Ha HekoTOopoM oTpeske. HaiiTu
onpeenéHHbli nHTErpa no popmyne CuMmicona. [lpogepums pezynibmam ¢ NoOMOWbI0 onepa-
mopa int.

3anaua 12. Jlan ¢aiin ¢ N 3HaueHussMH HeKoTOpoit (yHkimu f(X) Ha HekoTopom orpeske. Haiitu
onpenenéHHelid naTerpan Meronom Monte-Kapno. Ilposepums pezyromam ¢ nomowwio onepa-
mopa int.

Bamaua 13. Jlan daiin ¢ Tabauuno 3amannoii ¢pyukiuei f(X,y). Haiitu pemenns 3agaun Ko

dy
L f

y(O) = Negapuanma

MmetonoM Pynre-Kytra (nmpenukrop-koppekrop). IIposepums pe3ynvmam ¢

nomowvio onepamopa dsolve wiu mooyns DEtooIS.

3amaua 14. Jlan daiin ¢ Tadbauuno 3amanHoi Gpynkiueit f(X,y). Haittu pemenus 3agaun Komu

dy
= f(x,
dx (X y)

y(0) = Nesapuanma

YCOBEPIIEHCTBOBAaHHBIM METOIOM Jilniepa. Iposepums pesyrbmam ¢ no-

mouvio onepamopa dsolve unu mooyns DEtools.



3amaua 15. Jlan daiin ¢ Tabauyno 3anannoii ¢pynkuen f(X,y). Haiitu pemenns 3anaun Komm

dy
- f(x,
- (x,y)

y(0) = Mosapuanma

MeTosioM Pynre-Kyrra (4-ro nopsiaka TouHocTH). [Iposepums pezynvmam

¢ nomowwto onepamopa dsolve wiu mooyns DEtools.

3agaua 16. Jlan daiin ¢ Tabauuno 3agannoit yukueit f(X,y). Haiitu pemenns 3agaun Kormu

dy

=2~ f(x,

dx (x.y)

y(0) = Nesapuanma

unu mooyns DEtools.

MmetonoM Anamca. Ilposepums pesynomam ¢ nomowwito onepamopa dsolve

Bamaua 17. Jlan daiin ¢ Tabauuno 3amannoi ¢pyukiueit f(X), a<x<b. Haiitu perienue kpaeBoii

d’y dy >
s J g T g XY T f(x)

y(a)=y(b)=0
onepamopa dsolve uru mooyrs DEtools.

Pa3HOCTHBIM METOIOM. [Iposepumsb pe3yniomam ¢ nOMOubIo

3amaua 18. Jlan daiin ¢ Tabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perienue kpaeBoii

d’y Ay o
s L g T g X -y =f(x)

y(@)=y(b)=0

pums pezyromam ¢ nomowwio onepamopa dsolve umu mooyns DEtools.

METOJIOM MUHUMHU3AINH HEBA3KHU (KoJUIoKanuii). Ilpose-

3amaua 19. Jlan daiin ¢ Tabauuno 3agannoit Gynkueit f(X), a<x<b. Haiitu perenue kpaeBoit

dzy dy ., _
N vt vt f(x)

y(@)=y(b)=0

IIposepums pezyromam ¢ nomowwio onepamopa dsolve uiu mooyrs DEtools.

METOJIOM MUHUMHU3AIMK HEeBA3KU (MHTerpanbHblii MHK).

3amaua 20. Jlau daiin ¢ Tabauuno 3agannoit Gyrkiueit f(X), a<x<b. Haiitu perienne kpaeBoit

d?y Ay o
s J g X g -y =f(x)

y(@)=y(b)=0

IIposepums pezyromam ¢ nomowvio onepamopa dsolve wru modyns DEtools.

METOJIOM MUHHUMHU3AMU HeBA3KHU (auckpeTHbiii MHK).

3amaua 21. Jlan daiin ¢ Tabauuno 3agannoit Gyrkiueit f(X), a<x<b. Haiitu perienue kpaeBoii

d’y dy >
3aaud < dx? X dx Xy =t (X) METOI0M MUHMMH3AIMK HEBSI3KH (TIo00acteit). Ilpose-
y(a)=y(b)=0

pums pezyiomam ¢ nomowwbto onepamopa dsolve wiu mooyns DEtooIs.



3amaua 22. Jlan daiin ¢ Tabnauyno 3anannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii

dzy dy ., _
s J g T g YT f(x)

y(a)=y(b)=0
onepamopa dsolve uru mooyns DEtools.

MeroqoM ["anépkuna. Ilpogepums pezyromam c nomowybio

HN3Ne2: IIporpaMmMHasi peaju3anus aJITOPUTMOB YN CJIEHHBIX METO10B
(cpeacrBamu s3bika Maple):
CHCTEMBbI JIMHEHHBIX YPABHEHUI, HeJIMHEelHbIe ajire0panyecKue ypaBHeHMs],
YPABHEHHSA B YACTHBIX MPOU3BOIHBIX.

Hwxe mepedncnensl BApHaHTHI 33724, KOTOPbIE HEOOXOAMMO BBIMTOJIHHUTH B cucteme Ma-
ple (unu B cucreme MathCAD) nprMeHHTEIBHO K JaHHBIM, 3aIlIMCAHHBIM B BHJIC TEKCTOBBIX
daiinoB (ums ¢aiina o3Ha4aeT HoMep BapuaHTa). Homep 3a0auu ykaszvieaemcs npu evloaue 3a-
O0anus u He 0053ameslbHO CO8nadaem ¢ HOMepoM apUAHmMa OAHHBIX (HOMEPOM NO CRUCKY ePYN-
noi).

3anaua 1. [lan ¢aiin ¢ matpuiieit A pasmepoM N x N ¥ BEKTOPOM b pasmepHoctu N=10. Pemute

cUcTeMy JMHEHHBIX ypaBHeHHi A-X =b meromom aycca. Ilposepumo pesyromam ¢ nomowvio
mooyns linalg.

3anaua 2. [lan daiin ¢ marpuneii A pazmepom N x N, n=10. Haiitu oOpatHyto MaTpuiry kK A me-
togom [aycca. I[Iposepums pezynvmam ¢ nomowwro moodyns linalg.

3anaua 3. [lan ¢aiin ¢ matpureit A pasmepom N x N, n=10. Haiitu onpeaenurens MaTpUIsl A
metoaoM ["aycca. IIposepumo pesyromam ¢ nomouvio mooys linalg.

3anaua 4. [lan ¢aiin ¢ maTpureit A pasmepoM N x N ¥ BEKTOPOM b pasmeproctu N=10. Pemuts

cUCTeMY JIMHEHHBIX ypaBHeHHi A-X =b meromom 3eitnens. [Iposepums pezyiomam ¢ nomo-
wwro mooyns linalg.

3anaua 5. [lan ¢aiin ¢ matpuieit A pazmepom N x n, n=10. Haiitu MmakcumMaabHOE COOCTBEHHOE
3HaueHue Matpuipl A. IIposepums pezynvmam ¢ nomowwro mooyis linalg.

3anaua 6. Jlanbl BbIpaykeHUs! 2-X HEKOTOPHIX aHATMTUYCECKU 3aMaHHbIX QyHKimi f(X). Haiitu
Bce penienus ypaBHenuit f(X)=0 metonom HerotoHa. Ilposepums pesyniomam ¢ nomowwto one-
pamopa fsolve.

3amaua 7. JlaHbl BEIpaKeHHS 2-X HEKOTOPBIX aHATUTHYECKH 3aaHHbIX Gynkuumi f(X). Haiitu
Bce pemeHus ypaBHeHui f(X)=0 MeTogoM npocThIX HTepauuii. [Ipogepums pesyibmam ¢ noMo-
wwio onepamopa fsolve.

3amaua 8. /laHbl BeIpaKeHHs 2-X HEKOTOPBIX aHATUTHUECKH 3anaHHbiX GyHkimii f(X). Haiitu
Bce penieHus ypaBHenuit f(X)=0 metonom cexymmx. IIpogepums pezyibmam ¢ NOMOubIo one-
pamopa fsolve.

3amaua 9. [lans! Beipaxenus Gynkuwmii f1(X,y) u f2(X,y). Haiitu Bce pemenus cuctemMbl ypaBHe-
auii f1(X,y)=0 u f2(X,y)=0 metonom Hetotona. [Iposepums pezyrvmam ¢ nomowpio onepamopa
fsolve.



3amaua 10. Jlans! Beipakenus Gynkiuit f1(X,y) u fo(X,y). Halitu Bce pelieHus cucTeMbl ypaBHe-
auit f1(X,y)=0 u f2(X,y)=0 MeTo10M rpagreHTHOrO CIycKa. [Iposepums pesyibmam ¢ ROMOUbIO
onepamopa fsolve.

3amaua 11. Jlan daiin ¢ Tabnauuno 3anannoii ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou aou
3amaun 1-ro mopsiaka F + o f(X) ¢ OIHOPOTHBIMH IPAHUUHBIMH M HAYATBHBIMH YCITOBHAMH

C ITIOMOUIBIO IBHOM Pa3HOCTHOM CXeMBL. [/posepums pe3yibmam ¢ noOMowbio onepamopa
PDEplot.

3agava 12. Jlan daiin ¢ Tabauuno 3agannoit Gyukueit f(X), a<x<b. Haiitu perenue kpaeBoii
ou aou
3agaun 1-ro mopsjaka F + P f(X) ¢ OIHOPOIHBIMH IPAHUUHBIME H HAYATHHBIMU YCIOBHAMH

C ITOMOUIBIO HEABHOM Pa3HOCTHOU CXeMBI. [Iposepums pe3yibmam ¢ nOMOubo onepamopa
PDEplot.

Bamaua 13. Jlan daiin ¢ Tabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perenue kpaeBoii
ou ou
3amauu 1-ro mopsiaka F + " f(X) c OTHOPOTHBIMU 'PAHHYHBIMH M HAYATHHBIMHI YCIOBHAMH

METO/IOM JIPOOHBIX I1aroB. [Iposepums pesyibmam ¢ nomouvio onepamopa PDEpIlot.

3amaua 14. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou o’u
3ala4i YpaBHCHHA TCILIIOIIPOBOAHOCTHU E _6_2 =f (X) C OJHOPOJHBIMU I'PAHUYHBIMU U
X
Ha4yaJbHBIMH YCIOBHUSIMU C MIOMOIIBIO SIBHOM Pa3HOCTHOMW CXeMbl. [Iposepums pe3yibmam ¢ no-
mowwro onepamopa PDEpIot.

3anaua 15. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiueit f(X), a<x<b. Haiitu peenue kpaeBoii
ou o
3a/1a4M ypaBHEHUS TEIIONPOBOJAHOCTH Y =f (X) C OJJHOPOJIHBIMH I'PaHUYHBIMU U
X
HAYaJIbHBIMH YCIOBHUSMU C IIOMOILBIO HESBHOM Pa3HOCTHOW CXEMBI. /Iposepumsb pe3yromam c
nomowwio onepamopa PDEpIot.

3amaua 16. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii
ou ou
3ala4i YpaBHCHHA TCILIIOIIPOBOAHOCTHU E _6_2 = (X) C OJHOPOJAHBIMU I'PAHUYHBIMU U
X
HaYaIbHBIMH YCJIOBUSMHU METOJIOM JPOOHBIX IATroB. /Iposepumsb pe3yivmam ¢ nOMoubio one-
pamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabnauyno 3anannoii ¢pynknuen f(X), a<x<b. Haiitu perienue kpaeBoii
o°u 0%
3aJ]a4¥ BOJTHOBOTO YPaBHEHHS PR f(X) ¢ OXHOPOMHBIME IPAHMYHBIME ¥ HAYATHHBIME
X
YCJIIOBUSIMHU C ITOMOIIBIO SIBHOW Pa3HOCTHOM CXeMBbl. [Ipogepumsb pe3yibmam ¢ nOMOwbIo one-
pamopa PDEplot.

3apaua 18. [lan ¢aiin ¢ Tabmuuno 3agannoi Gynkumeit f(x), a<x<b. Haiitn pemenne kpaesoii
o°u 0%
33741 BOMHOBOTO YPABKEHMT —7 ~— 7

YCJIOBHSIMH C IOMOIIIBIO HESIBHOW Pa3HOCTHOI CXeMBL. [Iposepums pe3yiomanm ¢ nomMoubio one-
pamopa PDEplot.

=f (X) C OOJHOPOJAHBIMU I'PAHUYHBIMH 1 HAYAJIbHBIMU



3agaua 19. Jlan daiin ¢ Tabauuno 3agannoit Gyrkueit f(X), a<x<b. Haiitu pemienne kpaeBoii
o°u 0%
31241 BOJIHOBOT'O YPaBHEHHUS - f(X) ¢ O/IHOPOHBIMY TPAHHYHBIMH ¥ HAYATLHBIMH
X
YCIIOBHSAMH METOIOM JAPOOHBIX IAroB. IIposepums pe3yivmam ¢ ROMOWbI0 Onepamopa
PDEplot.

3amaua 20. Jlan daiin ¢ Tadbauano 3aganaoi Gynkiueit f(X,y). Haittu pemenue 3agaun J{upux-

o°u  o°u
ne i ypaBHenus [lyaccona PVl +— =1 (X, y) C OZIHOPOJHBIMU TPAaHUYHBIMHU YCIIOBHSIMU C

oy

MIOMOIIIBIO TIPSIMBIX METOJIOB PEIICHUS CETOYHBIX ALUIUNTUICCKUX YpaBHEHUH. [Iposepums pe-
synemam ¢ nomouvio onepamopa PDEpIot.

3amaua 21. Jlan daiin ¢ tabiauuno 3amannoii pynkuuen f(X,y). Haiitu pemenne 3amauun Jupux-

o°u  o°u
ne i ypaBHenus [lyaccona Pl +— =1 (X, y) C OZTHOPOJHBIMU TPAaHUYHBIMHU YCIIOBHSIMH C

oy

MOMOIIIHIO UTEPAIIUOHHBIX METOJIOB PEIICHHS CETOUHBIX ATUNTHUECKUX YpaBHEHUH. [Ipoge-
pumo pezynomam ¢ nomowwvio onepamopa PDEpIot.

3amaua 22. Jlan daiin ¢ tabnauyno 3amannoi ¢pyukimei f(X,y). Haiitu pemenne 3amaun Jupux-

o°u 0%
JIC dJIsd ypaBHeHI/IFI HyaCCOHa y + 2 = f (X, y) C OI[HOpOI[HBIMI/I rpaHI/ILIHBIMI/I YCJ'IOBI/IFIMI/I

%y

METOJIOM pelnakcanuu. [Ipogepums pezyivsmam ¢ nomowvio onepamopa PDEplot.

8. IlepeyeHpr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMBbIX IIPH OCYLIECTBJICHUH
00pa3oBaTe/ILHOIO MPOUECCa MO0 JMCHUILINHE (MO1YJII0) (IPH HEOOXOAMMOCTH).

8.1 Ilepeyenb MHGOPMAMOHHBIX TEXHOJIOTHH.

— IIpoBepka qomMamHUX 3aJaHUM U KOHCYJIBTUPOBAHUE MOCPEICTBOM JJIEKTPOHHOM I10-
YTEHI.

— Mcnonp30BaHue 2JEKTPOHHBIX NIPE3CHTAMN IIPU IPOBEAEHUHU JIEKLIIUOHHBIX U IPAKTHU-
YEeCKHUX 3aHATHH.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00eceYeHHusl.
CrnucoK JMIIEH3UOHHOTO MPOrPaMMHOI0 00€CTIeUeHUs:
1. Microsoft Office Word Professional Plus.

2. Microsoft Office Excel Professional Plus.
3. Mathcad 14

4. Maple 18

5. Statistica

8.3 IlepeueHb HEOOXOAMMBIX HHPOPMAITHOHHBIX CIIPABOYHBIX CHCTEM.
Onekrponnas oudinoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYeCKas 0a3a, HeoOXoauMas JJIsl OCylIeCcTBJIeHUsI 00pa3oBa-
TeJBHOI'0 MPoLecca N0 JMCUUILINHE (MOTYJII0).

‘ Ne ‘ Bug pabot ‘ MarepuanabHO-TEXHUYECKOE 00ecledeHne UCIMILINHBI (MO- ‘



http://www.elibrary.ru)/

JTyJIsl) ¥ OCHAIIICHHOCTh

JlexnoHHbIE 3aHATHS

JIeKIIMOHHasT ayJUTOpHs, CIIEHUAIBHO 000pyIOBaHHAS MYJb-
THUMEIUHHBIMU JIEMOHCTPAIIMOHHBIMH KOMIUIEKCAMH, Y4eOHOMH
MeOenbio

JlaGopatopHbie
TUS

3aHA-

[Tomerienue 1715 MpoBeACHUS TaOOPATOPHBIX 3aHIATHI OCHa-
HICHHOE Y4eOHOH Mebesbio, TePCOHALHBIMEI KOMITBIOTEPaMHU C
JIocTyroM k cetu "MuTepHeT" 1 obecrneueHneM T0CTyIa B
AIIEKTPOHHYIO WH()OPMALIMOHHO-00pa30BaTEILHYIO CPEIY Op-
raHu3alyu

I'pynnoBele (MHAKUBH-
nyanbHblEe) KOHCYJIbTA-
02078

[Tomewienue uisi IpOBEAEHUS TPYNIOBBIX (MHAMBHUAYaAJIbHBIX)
KOHCYJIbTAllMi, y4eOHOH MeOesblo, OCHAIIEHHOE Mpe3eHTallU-
OHHON TEXHUKOH (IPOEKTOp, 3KpaH, HOYTOYK) U COOTBETCTBY-
IOLIMM IPOrPaMMHBIM 00ecrieueHHEeM

Tekymmid  KOHTPOJIb,
MIPOMEXYTOUHAsl aTTe-
cranus

ITomenienue s NpOBEAECHUS TEKYIIEH U IPOMEXKYTOYHOM atT-
TECTalluy, OCHALIEHHOE Y4eOHOH MeOesblo, MepCoOHaTIbHBIMU
KOMIIbIOTEpaMH ¢ JocTynoM Kk cetu "HWHrepHer" m obecneue-
HUEM  JIOCTyla B  DJIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu

CamocrosTenbpHas pa-
oora

KaOuner nmis camMocToATeNbHOUW pPabOThI, OCHAIIEHHBIM KOM-
NBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO NMOIKIIOUYEHHUS K CETU
«MHTepHeT», MporpaMMoil SKpaHHOTO YBEJIUYEHUs U obecrie-
YEHHBIH  JIOCTYIIOM B  DJEKTPOHHYIO  HH(OPMAIOHHO-
00pa30BaTeNIbHYIO CPEely YHUBEPCUTETA




PEIIEH3 WA
Ha pabovyro IporpaMMy JUCHHILTHHEL (MOMIYIs1) « UUCICHHBIE METOIEDY IO
HanpasieHUIO moaAroToBku 01.05.01 «OyHnameHTanpHBIE MATEMATHKA U
MEXaHUKay, CIeuanu3amus «MareMaThdecKoe MOIeIMPOBaHey (KBATH()UKAIHS
«Matemaruk. Mexanuk. I[Ipenonasarensy), IOArOTOBIEHHYIO NOLEHTOM KaheIpsl
BBIYHCIIUTENEHON MaTeMaTHKy ¥ nHQopmaTuky Ky6I'V, kannunaTom Gusmko-
Marematuyeckux Hayk Cokosom 1T

Pabouas mporpamma nuCHUIIIAHEE! « UHCIEHHBIE METOIBDY IpeHA3HAUEHA I
cryneatoB  ®I'bOY BO «Ky6I'Y» mo wampasieswro mnoproroskd 01.05.01
«@yHIaMeHTaIbHbIe MATEMaTHKa U MEXaHUKa», CIelHanu3anus «MaTeMaTuueckoe
Mozenposanvey (kBanudukarus «Maremaruk. Mexaunuk. [IpemomaBaTens») u
COIEPXXUT CIICAYIOIWE pasfeibl: LEeNW U 3aJaddl OCBOCHMS JUCIUIIIMHBEL, MECTO
puciumussl B cTpykrype OOII BO, xomnereHnuy o6ydaromuxcs, GopMUPYEMEIE B
pE€3ylbTaTe OCBOCHUS IUCHMIUIMHEI, CTPYKTypy U COAEp)KaHHe JUCIUILINHEIL,
00pa3oBaTeNbHEIE TEXHONOTMH, OLICHOYHBIE CPENCTBA JUIS TEKYIEro KOHTPOIS
YCIIEBaEMOCTH W  MNPOMEXYTOYHOH  aTTecTaluy, yYeOHO-METONMYECKOE U
MH(OPMALMOHHOEe ObecreyeHre, IPOrpaMMHOe OOecCliedeHHe U MaTepHaTbHO-
TEXHUYECKOe o0ecIieyeHue.

JucummniyHa ~— BXOZUT B 0a30Byl0  9acThb  MaTeMaTH4ecKOoro WU
€CTeCTBEHHOHAyYHOro LuKia. HasBanue u cojepxaHue pabodell MpOrpamMMEI
OACUMIUIAHEl  «YMCIEHHBIE METOIBD» COOTBETCTBYeT ydueOHOMY IUIaHy IO
HanpaBieHuio noAroTosku 01.05.01 «@ynnamMeHTaIbHbIE MATEMATHKA U MEXAHUKAY,
criermanusanus «Marematiuueckoe MonenupoBanuey (KBaaudukanys «MaTeMaTuk.
Mexanuk. Ilpenonasatens»), a Ttakwke ®I'OC BO 1o sToMy HampaBIeHHIO.
IIporpamma cocTaBje€Ha B COOTBETCTBHM C YCTAHOBJICHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM I10 JUCLUILIKHHE, OTBEYAET IIOTPEOHOCTSIM IIOATOTOBKH COBPEMEHHBIX
CIIE[IMAIUCTOB X IIO3BOJIUT pealu30BaTh (POPMUPOBAHHE COOTBETCTBYIOLIMX
komneTeHnui (cornacao ®I'OC u OOI).

Cumtaro, 4Yro pabouas IporpaMma COOTBETCTBYET IOCYIAapCTBEHHBIM
TpeOOBaHUAM K MUHHUMYMY COACD)XaHWSI ¥ YPOBHIO MOJATOTOBKH BEHITYCKHUKOB IIO
HanpapneHuro moaAroroBky 01.05.01 «@yHnaMeHTATbHBIE MATEMATHKA M MEXAHUKAY,
crienpanusanus «MaremaTuueckoe MoJenupoBanuey (KBaaudukanyus «MaTeMaTuk.
Mexanuk. [IpenonaBarens») 1 MOXeT OBITH PEKOMEHIOBAHA JJIs BEICIIHX YUeOHBIX
3aBEJICHUM.

ITpodeccop xadhenprr KOMITBIOTEPHBIX TEXHOI
u cucreM Ky6I'AY, NOKTOp 5KOHOMHYECKUX HAY

KaHIUIaT TEXHUYECKUX HayK JIyuenko E.B.




PEIIEH3 WA
Ha paboYyro IpOrpaMMy AUCLUILTHHEL (MOIyIs) «UHCIeHHBIE METOABD) 110
HanpaBeHuro moaroTosku 01.05.01 «O@yHmaMeHTaNILHEIE MATEMATHKA U
MEXaHMKay, Crenuanysanys «MareMaTuueckoe MOJeIPOBaHueY (KBATHHKALHSL
«Maremaruk. Mexanuk. [IpernonaBareis), IOArOTOBIEHHYIO TOUEHTOM Kadeapsl
BBIYUCIIUTEIIBHOM MaTeMaTuky ¥ MHbopMatuku Ky6I'Y, kanaunaTtoM Gusuko-
Martematuyeckux Hayk Cokomnom JI.T.

PaGouas mporpamMma mo maucHuIuIMHe «YUCIEHHBIE METOIBDY pa3paboTaHa B
COOTBETCTBHH C YCTAaHOBJIEHHEIM 00Opa30BaTelIbHBIM CTaHIAPTOM M OXBATLIBAET BCE
©a30BBIe pa3zielNsl 3TOro Kypea.

Pabouass mporpamma COHEpPKHT ClEIyIOIIie pasdensl: Leln W 3aJauyd
OCBOCHHUS NUCLMIUIMHBIL, MECTO AUCHUILTHHEI B cTpykType OOII BO, TpeGoBanus k
pesynpTaTaM OCBOCHHUS MUCLHUIUIAHBL, CTPYKTYypa ¥ COINEP)KaHWE TUCIUILIHMHEL
pacnpefeneHue BHIOB y4eOHOH pabOTBl M HX TPYZOEMKOCTH IO pa3feliaM
AUCIUIUIMHBL, CONEPXXaHUE pPa3feNloB AUCLUILIMHEI, COAEp)KaHWe CaMOCTOSTENBHON
paboTEl CTYHEHTOB, OOpa30BaTENbHBIE TEXHOJOTHH, OLEHOYHBIE CpencTBa IS
KOHTPOJIS yCIIEBA€MOCTH, y4eOHO-METOAUYecKoe U HHMOPMAIMOHHOE O0eCIIeueHre
JVCIUTIIINHEL.

PaspaboTranHas mporpamMMa IIO3BOJNIUT CTYAEHTAM IIPH W3YYEHHMH [aHHOM
IOUCIUIUIMHEL COPMUPOBATh TEOPETUYECKHE 3HAHUS U IPAKTUYECKHE HABBIKH B
BOIIPpOCAax, KacCarOIIMXCs, HAIIPUMEp, IIOCTPOCHHUS NUCKPETHBIX MOJECIEH OCHOBHBIX
3a7lay aHaIKu3a U JUQPepeHIUATbHBIX YPABHEHHIA.

Jliist OCMBICTIEHNS Pa3/IeNIoB U T€M IPELyCMOTPEHO BEIIOIHEHNE IPAKTHIECKHX
paboT, 4YTO IO3BONAET HE TOJNBKO 3aKPElUTh TEOPETHYECKHe 3HAHUS, HO U
00ecneunTs BO3MOXKHOCTH IPOBENEHHSA IMPOMEKYTOIHOTO KOHTPOJIL 3HAHUM IO
TCOPETUYECKOHN U MPAKTHIECKOUN YaCTH JUCIIUILINHEI.

Cumnraro, 9to gaHHas pabodas mporpaMma MOXKeT OBITH HCIIOJIB30BaHA npu
U3YYEHUM BBIIICYKA3aHHOW IUCIUILIMHEI ¥ PEKOMEHIOBAaHA VIS BBICIIAX YYEOHBIX
3aBEICHUH.

[Ipodeccop xadenps! npukiaaHoit MaremaTrku Kyol'y, / 7
KaHIuaaT Qu3.-MaT. HayK ay, </ 2~ Kapmasus B.H.
{ / (%
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