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1 He.]'ll/l ! 3aJa91 U3yICeHHUA TUCIHUILJIMHDBI.

1.1 eap TUCUMIIMHBI.
W3510KUTh OCHOBBI YHCIICHHBIX METOOB PEIIICHUS OCHOBHBIX MaTeMaTHYE-
ckuX 3a7a4 Ha DBM, mokas3aTh pueMbl 1 METO bl IOCTPOSHUS TUCKPETHBIX MO-

Jiesield OCHOBHBIX 3ajlayu aHanmu3a U JugGepeHInaaIbHbIX YpaBHEHHH.

1.2 3agauyu AUCHUNIHHBI.

OcHoBHas 3a/1aya Kypca — (GOpMUPOBAHUE Y CTYJIEHTA MIPE/ICTaBICHUN O
YUCJICHHBIX METOJIaX penieHus 3a1a4d Ha OBM. YriyOnenre mareMaTH4eckoro
00pa30BaHUs U pa3BUTHE MPAKTUYECKUX HABBIKOB B 00JIACTU MPUKIATHON MaTeMa-
TUKHU. CTYJIEHTHI JIOJKHBI OBITh TOTOBBI HCIIOJIB30BATh MOJTYYEHHBIE B 3TOM 00J1a-
CTH 3HAHUS KaK MMPU U3YUYCHUHU CMEXKHBIX TUCIUIUINH, TaK U B MpodeccuoHanbHOM
NEATEIIBHOCTH.

BocnuraTenbHbIMU 3a1a4aMu Kypca SIBJISIFOTCS: BOCIIUTAHUE CAMOCTOSTEIb-
HOCTH, OTBETCTBEHHOCTH, YMEHHUSI CAMOCTOSITEIHLHO Pab0TaTh C TEMATUYECKOM JIN-
TepaTypou U pemniaTh MocTaBlIeHHBIC 3a1a4uu cpeactBamu MathCAD u Maple.

BripaboTka HABBIKOB UCTIOJb30BAHUS CIICIIUATU3UPOBAHHBIX MaTeMaTHye-
CKHX MMaKETOB KaK MHCTPYMEHTA PEIICHUS TPUKIIAIHBIX 3a]1a4 SIBJIIETCS HE00XO0-
JTUMBIM TPEOOBAaHUEM B COBPEMEHHBIX YCIOBHUSX, YTO YKA3bIBAET HA aKTYaJIbHOCTh
JTAaHHOW Yy4eOHOU MUCIUTUIMHBL. M3ydeHne NUCIMIUIMHBI COMTPOBOXKIAETCS pac-
CMOTpPEHHUEM BO3MOKHOCTEHN nporpammupoBanus naketoB MathCAD u Maple, Ha
KOTOPBIX PEATU3YIOTCSI U3y4aeMbl€ BBIUMCIUTEIbHBIE aNTOpuTMEBL. [Ipexae Bcero,
ATO MO3BOJISIET PACKPHITh BO3MOKHOCTH YKa3aHHBIX IMAKETOB B IUIaHE Mpodeccuo-
HaJLHOM JESATENbHOCTU: KaK MPEero/iaBaHus, TaK U TOCTPOCHUS DJICKTPOHHBIX
y4eOHbIX mocobuii. KpoMe Toro, BRICOKa METOMYECKas IIEHHOCTh: B OTJIMYUE OT
cucteM nporpammupoBanus Pascal, Delphi, C++ u ap., 3To mo3BoJsieT coyeTaTh
peanu3aIrio YUCICHHBIX AITOPUTMOB C aHATUTHIECKUMU TTPEOOpPa30BaHUSIMHU
KOMITHIOTEPHOU anreOphl U pa3HOOOPa3HBIM 2-X U 3-XMEPHBIM rpaPUIeCKUM

MMPpCACTAaBJICHUCM.



1.3 MecTo AUCHUILIHHBI (MOIYJIfA) B CTPYKTYpe 00pa30oBaTe/ibHOI NMPo-

IrpaMMBl.

JlucuuniauHa BXOJUT B 00s13aTeNIbHY10 YacTh bioka 1 "Aucuumiuasl (Moay-
an)" yueOHoro 1uaHa. I[Ipu ocBoeHNM MarepualioB Kypca OT 00y4aroerocs Tpe-
OyeTcsi MOATrOTOBKA MO CIAEAYIOUIUM AUCHMILTUHAM: «MaTeMaTH4ecKuil aHaIu3»,
«JIuneliHag anreOpa U aHATUTHYECKAsk T€OMETPUs», «DYHKIIMOHAIBHBIN aHAIINA3Y,
«duddepennmanbupie ypaBHEHUN», @ TAKKE YMEHUS U HABBIKH, TIOJYyUYEHHBIE TIPU
ocBoeHHnH Kypca «IIporpammupoBanuey». JlaHHOE OOCTOSTENBCTBO CBUAETENBCTBY -
€T 0 TECHOM MEXIIPEAMETHOMN CBiA3U Kypca «UuCIeHHbIE METOABDY ¢ OCTaJIbHBIMU

TUCIMIIINHAMU.

1.4 TlepeyeHb NMJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUS] MO JMCHMILINHE
(MOayJ110), COOTHECEHHBIX C IVIAHUPYEMbIMH pe3yJibTaTaMH OCBOEHHUsSI 00pa-
30BaTeJbHOM NPOrpaMMBbl.

W3yuyeHnue naHHOM y4eOHOW AMCIMIUIMHBI HAMPAaBJIEHO Ha (OPMHUPOBAHUE Y

obyuarommxcs npodeccuonanbuabix komnerenumii: OINK-1, TIK-4.

No Wnnexkc | ComepxaHnue  KOMIeETeH- | B pesynbraTe n3ydeHus yueOHON IUCHUILIMHbI
ILII. | KOMIe- | UM (WK ee 4acTH) 00yuJaroImuecs 10JIKHbI
TEHIIUN 3HATh yMeThb BJaJeTh
1. OIIK-1 CriocoO€eH HaxOdUTh, OCHOBBI YucnaeHHo Merogamu u
(¢hopMynupoBaTh U pemaTh | TEOPUH Io- pemarh ypaB- | TEXHOJIOTHS-
aKTyallbHbIE U 3HAYUMbIE IPEUIHOCTEN U | HEHUS, NIpU- MU pazpa-
npo6yeMbl pyHIaMeH- TEOPHUH NpPU- | MEHSAA IS 00TKM  4uc-
TaJTbHON MaTEeMaTUKH U ONVOKEeHUH. 9TOTO CIeN- JEHHBIX Me-
MEXaHUKH OcHOBHbBIE | CTBHS M3 T€O- | TOJOB  JUIA
YHCJIEHHBIE peMBI 0 CKU- | 3a7ad u3
METO/IbI ajl- MaIOIIUX CIIETYIOIINX
reOpbl. O0TOOpaKeHH- | pa3JIelioB:
AX. Teopus  ar-
Hcnonp3oBare | npokcuma-
OCHOBHBIE 10- | UM, qrc-
HATHUSA TEOPUM | JIEHHOE WH-
CpPEIHEKBaJ- | TErpupoBa-
paTHUYHBIX HUE, JHMHEH-
npuOIMKeHu | Has anreOpa,
JUIs IOCTpoe- | OOBIKHOBEH-




HUS 2JIeMEHTa
HAMJTY4IIIero

npuOIKEeHUS
(B mHTETpAITB-
HOM H JHuC-

Hble tudde-
peHIHab-

HbBIC ypaBHe-
HUSI, YpaBHe-
HHSI MaTeMa-

KPETHOM  Ba- | THUECKOU
pHaHTax). bu3HKH.
IIK-4 Cnocoben OpHEHTHPO- | MeTomb! Wurepronu- Mero-
BaThCSl B COBPEMEHHBIX | TOCTPOCHHS pOBaTh M OIle- | JaMH U TEX-
QITOPUTMAX KOMIIBIOTEP- | HHTEPIOJIs- HHUBATh BO3- HOJIOTUSIMH
HOW MareMaTuKu;, O00Jia- | IMOHHBIX HUKAIOIIYIO pa3paboTku
JIaTh  CIIOCOOHOCTSAMH K | MHOTOWIEHOB. | IIOTPEIIHOCTb. | YHCIEHHBIX
3pdeKTUBHOMY TMpHMeHe- |  MeToabl [TpumeHsTH METOJIOB JIJIs
HUIO M pEaIH3allid MaTe- | YUCICHHOTO bopmyIbr 3a1a4 u3
MaTHYECKH CIIOKHBIX all- | QU PepeHIr- | YUCICHHOTO CJICYIOLTIX
TOPUTMOB B COBPEMEHHBIX | pOBAHUS U muddepeHr- | pa3aeios:
MPOrPpaMMHBIX ~ KOMIUICK- | HHTETPUPOBA- | POBAHUS U TEOpHsl  arl-
cax HUSL. UHTETPUPOBA- | MPOKCHMA-
Metonbl | HUSL UM,  YHC-
YHCIICHHOTO [Tpume- JICHHOE WH-
peuieHus HSTh METOJBI | TErPUPOBa-
muddepeHr- | YUCIEHHOTO HUe, JMHEH-
QJIbHBIX YPaB- | peIIeHUs Has anre0pa,
HEHUL. muddepeHr- | OOBIKHOBEH-
aNbHBIX ypaB- | Hble qudde-
HEHHUH. peHUIHAIb-

HBIEC ypaBHe-
HUs, ypaBHe-
HUSI MaTeMa-
THUYECKOM
du3uKu.

2. CTpYKTypa U coJep:kaHue TUCIUIITUHBL.

2.1 Pacnpenesienne TPyI0EéMKOCTH JMCUHMIIJIMHBI 10 BUaM PadoT.

OO6mas Tpy10€MKOCTh JUCHUIUIUHBI COCTABIACT 7 3a4.el. (252 yaca), ux

pacmpenesieHre o BUaaM padoT MPeCTaBICHO B TAOIHIIE.

Bunx yuebnoi paboThl Bcero CemecTtphbl
4acoB v 8
KonrakTHas paGora, B TOM 4ucJie:
AynuTopHble 3aHATHSA (BCEro): 136 68 68
3aHATHUS JEKIMOHHOTO TUIIA 68 34 34




JlaBoparopHble 3aHATHS 68 34 34
3aHATUS CEMUHAPCKOTO TUMA (CEMUHAPBI, TPAKTHYe- - - -
CKHE 3aHSATHSA)
Nuas koHTaKkTHas padora:
Kontpons camocrosarensHoit padotsr (KCP) 8 4 4
[Tpomexyrounas arrectauus (MKP) 0,5 0,2 0,3
CamocrosiTesibHasi padboTa, B TOM YHCJIe:
Kypcosas paboma - - -
Ilpopabomka yuebHozo (meopemuueckozo) mamepua- 39 20 19
aa
Buvinonanenue unousuodyanvHulx 3a0anuii (n0020mosKa
coobwenutl, npeseHmayutii) . ] ]
Peghepam - - -
[ToaroroBka K TeKyIieMy KOHTPOIIO 32,8 15,8 17
KonTpoJns:
[ToaroroBka K SK3aMeHY 35,7 - 35,7
O01mas Tpy10eMKOCTb yac. 252 108 144
B TOM 4YHCJI€ KOHTAKT-
nast padora 1445 72,2 72,3
3a4. efl. 7 3 4

2.2 CTpyKTYypa M CUUILTHHBI:

Pacnipenenenrie BuoB yueOHOU pabOThI U UX TPYAOEMKOCTH T10 pa3jesiam

JIUCIIUIIINHEI.

Paznienbl qucHMIIMHEL, U3ydaeMbIe B 7 CEMECTPE

KomnuecTBo vacoB

Ne AynutopHas BueayauropHas

pas- HaumenoBanwue pa3aenon YIUTTOD YAUTOD
Bcero pabota paborta

Aera 1 [ m3 | 13 CPC

1 2 3 4 5 6 7

1. |[Ipubmmxenue GyHKIMHA 26 10 10 6

5 Uucnennoe nuddepennnpoBanme 30 12 12 5

Y MHTETPUPOBAHUE




UrcneHHbIe METO/IBI PEIICHUS 3a-
nauu Ko 1st cucteM 0ObIKHO-
BEHHBIX TU(PepeHIIATBHBIX
ypaBuenuii (OY). Annpokcuma-
U1, YCTOMYHUBOCTH, CXOJIUMOCTb.
Cerounsie pyHkiuu. Meton Dii-
nepa.

32

12 12 8

Hroro mo pasaciiaM IUCHUIIIMHBL

88

36 36 20

KonTtpons camocrositenbHO# pado-
TbI (KCP)

HpOMC)KYTO‘IHaﬂ arrecragus
(UKP)

0,2

[ToaroroBka k TeKyIiemMy KOHTPO-
IO

15,8

OO01mmas TpyA0eMKOCTh TI0 JUCIIH-
IIJINHEC

108

Paznienbl quCHMIIIMHBL, U3y4aeMbI€ B 8 CEMECTpe

pas-
nena

HanmMeHnoBaHue pa3aciioB

KommuecTtBo yacos

Bcero

AynutopHas Breaynuropnas
paborta paborta

I13 JIP CPC

2

INES

5 6 7

Meroas! Pynre-KyTTsl pemenns
cucteM OZ1Y. Ilpumenenue npa-
BWiIa PyHre npakTH4ecKoi OIlEeHKH
norpemHocTi. Meton Anamca.
[IpoBepka cymiecTBOBaHUS TOYHO-
ro pellIeHus 110 HAaJACHHOMY IIpHU-
OJIMKEHHOMY

28

Pemrenue cucreM TUHENHHBIX aj-
reOpanueckux ypaBHeHui. [1ps-
MbIe MeToJibl: ['aycca, ['aycea ¢
BBIOOPOM TJIABHOTO 3JIEMEHTA.
OneHka norpeHOCTH YUCIEHHBIX
METOJIOB pelleHus anredpanye-
CKUX cucreM. Mrepannonnsie Me-
TO/IbI PELICHUS] TUHEHHBIX CUCTEM.
Meroa npoCThIX UTEpALU, METOL
3eiaend. Meroa nporosku. Mero-
JIbl TPUOIM>KEHHOTO PEIIeHUs He-
JUHENHBIX anreOpanyecKux ypas-
HEeHUI. MeTrop aeneHus oTpeska
nornojaM. MeToJ1 MpocToil uTepa-
nuu. Meton HeroToHa (MeTox Ka-
caTeNbHBIX). Pemenne cuctemsl
anredpanvyecknx ypaBHEHUH.

40

14 14 12




UucreHHbIe METOABI PELLICHUS Kpa-
eBo 3amaun as qudepeHnmnanb-
HBIX YPaBHEHUU B YAaCTHBIX IIPOU3-

BOJHBIX (YpaBHEHHE TEILIONPO-

3. [BOAHRIX (yp p 6 | 12 12 12
BOJHOCTH, BOJJHOBOE YpaBHEHHE,
3anava Jlupuxie nis ypaBHEHUs
[lyaccona). SIBHbIE U HESIBHBIE
pa3HOCTHbBIE cXeMbl. MEeTOJI CETOK.

Hroro mo pazaenaM JuCIUTLTAHBI 104 34 34 36
KoHnTtposb camocTosiTenpbHOM pado-
4
161 (KCP)
[IpomexxkyTouHnas arrecrauus 03
(MKP) ’
[ToaroroBka Kk TeKyIiemMy KOHTpO- 35.7
IO '
OO01mmas TpyA0eMKOCTh TI0 JUCITH- 144
IJTMHE
2.3 Conep:kaHue pa3iejoB TUCHUUIIHHBI:
2.3.1 3augaTus JeKIUOHHOIr0 THIIA.
Ne HaumeHoBaHue dopma Te-
Conep:xkanue pasaena
n/n pasjena KYILero
KOHTPOJIA

1. | [pubnmxenue Oco0EHHOCTH MaTEeMAaTUYECKUX BHIYUCIIE- [Tposepka

byHKIUI HuH, peanusyeMbix Ha OBM. [Tpubmmkénnbie JIOMAIIIHETO
YKCIIa U JEHUCTBUS C HUMH. 3a/1aHus

[Tpubnuxenne GyHKINH MHOTOUYICHAMHU.

WNuTtepnonsiuuronHbiit monmuHoM B popme Jlarpan-
ka. MaTepnonsunonHbii nosuHoM B popme Hrto-
tToHa. KyOudeckue cruaiftHbl. MeTo1 HAMMEHBIINX
KBaJpaToB, TPUTOHOMETPUUECKHIT MHOTOUJIEH.
CrnaxxuBaHue HaOJIOIEHUH.

2. | YUucnennoe mudde- Yucnennoe nuddepenuuposanue. [Ipo- IIposepka
PEHIIMPOBAaHUE M WH- | cTeiiue GopMyJibl YUCIEHHOTO AU pepeHnupo- | JOMAIIHETOo
TETPUPOBAHUE BaHus. OneHka norpemHocTi. ONTUMAaIbHbBIN Ar | 3aJaHus

YHUCICHHOTO TU(HEepEeHIIMPOBAHUS.

Uucnennoe unrerpuposanue. Kagparyp-
HbIE (OPMYIIBL: IPSMOYTOIHLHUKOB, TPACIUH,
Cumrncona. [IpaBuio PyHre u yrounenue mno
Pruuapncony. Meron Monre-Kapiio.

8




Pewmenne ypaBHeHHI
U CHUCTEM, METO/BI

JIMHEWHOH anreOpsl

Pemenne cucreM IMHEHHBIX anredpanye-
ckux ypasHenul. IIpsmeie meroasr: ['aycca, 'ayc-
ca ¢ BIOOpPOM IJIaBHOTO 3jieMeHTa. Brruucienue
OTpeIeTUTENCH 1 0OpPaTHONW MaTPHIIBI.

OO0yCOBIEHHOCTh MaTPHUIIBI TMHEHHOMN CH-
ctembl. O1leHKa NOrPEUTHOCTH YUCIEHHBIX METO-
JIOB pEIICHUS alredpanyecKux CUCTEM.

HrepanimoHHbie METObI PELICHUS JTMHEH-
HBIX CUCTeM. METO/I MPOCThIX UTEPALUIA, METOT
3eiinens. MeTo NpOroHKH.

YactruyHbie TpoOsieMbl COOCTBEHHBIX 3HA-
YEHU MaTPUIbI.

MeTop1 TPUOINKEHHOTO PEILIEHUS HEJIN-
HEeNHBIX aireOpanyeckux ypaBHeHui. Merox ne-
JIeHUs1 OTpe3Ka nomnosuiaMm. Meroa npocToil urepa-
LUH.

Meton HeroTona (MeTo 1 KacaTelbHbIX).

Pemenue cuctemsl anredpandeckux ypaBHEHUH.

IIposepka
JIOMAIIHET O

3aJaHusA

OOBIKHOBEHHBIE
muddepeHnranbHbIe
ypaBHEHUS U ypaB-
HEHHsI MareMaruye-

CKOM (pu3uKH

UYucnenHsle MeTObI pemeHns 3anauu Ko-
MM JIJIsl CUCTEM OOBIKHOBEHHBIX MU depeHIrans-
HbIX ypaBHeHull (O/1Y). Annpokcumanusi, ycToi-
YUBOCTh, CXOAUMOCTh. CeTounble pyHKIMH. Me-
oA Duiepa.

Metonel Pynre-KyTTel pemenus cucrem
OAY. Ilpumenenue npasuia PyHre npaktuueckoit
OLICHKH MOTPEHIHOCTH.

Meton Anamca. IIpoBepka cyniecTBOBaHus
TOYHOT'O PEUICHHUs IO HalIECHHOMY MTPUOIIMKEH-
HOMY.

UucneHHble METO/IbI pellieHusl KpaeBoii 3a-
nauu 17 1uddepeHanbHbIX YpaBHEHHH B 4acT-
HBIX IIPOU3BOJHBIX (YpPaBHEHUE TETIONPOBOIHO-
CTH, BOJJHOBOE yYpaBHEHHe, 3a/1aua lupuxie 1is
ypaBHeHus [lyaccona). SIBHbIe U HEsIBHBIE pa3-

HOCTHBIE CXeMBI. MeTOI CETOK.

IIposepka
JIOMAIIHETO

3aJaHusd

9




2.3.2 3aHATHS CEMUHAPCKOI0 THUMA.

CeMHHapCKUE 3aHATUSA — HE IPEyCMOTPEHBI.

2.3.3 JIabopaTopHbIe 3aHATHSI.

Ne HaumeHoBaHue j1a60paTOPHBIX padoT

dopma Te-
KYILLero

KOHTPOJISt

1. | Ilpubnuxenue GyHkuui

IIpoBepka
JIOMAIIHETO

3aJaHusA

2. | Yucnennoe nuddepeHipoBaHiue 1 UHTETPUPOBAHUE

IIpoBepka
JIOMAIIHETO

3agaHus

3. | Pemmenne ypaBHEHUN U CHCTEM, METO/IbI TMHCHHON areOphl

[IpoBepka
JIOMAIITHETO

3agaHus

4. | OObIKHOBEHHBIC TU(PEPCHIINATILHBIC YPABHEHHS U YPABHCHUSI MaTEMaTH-

yeckor pusuku

IIpoBepka
JIOMAIITHETO

3aIaHus

2.3.4 TlpuMepHas TeMATHKA KYPCOBbIX padoT (IPOEKTOB).

KypcoBsie paboThI — HE TTPETYCMOTPEHBI.

2.4 TlepedyeHb yueOHO-METOAMYECKOT0 00ecTeyeH s AJIsl CAMOCTOSITe/Ib-

HOM padoThl 00YYAKOIIUXCS MO TUCHUILINHE (MOIYJIIO).

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTIITAHBI
Ne Bun CPC T10 BBHIMOJIHEHUIO CAMOCTOSITETILHON paboThI
1 2 3

10
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4. Bonkos, E.A. YucneHHnbie MeTOIbI [ DNEKTPOHHBIN pecypc] :
yue0. — Dnektpo. naH. — Cankt-IlerepOypr : Jlans, 2008.
— 256 ¢. — Pexum noctyna: https://e.lanbook.com/book/54

5. Cpouko, B.A. Uucnennslie metoasl. Kypc nexuuii [DiekTpon-
HBIH pecypc] : yueb. mocobue — DnekTpoH. qaH. — CaHKT-
[TeTepOypr : Jlans, 2010. — 208 c. — Pexum nocryna:_
https://e.lanbook.com/book/378

6. lemunosuy, b.I1. Yucrnennsie meto sl aHanm3a. [Ipubmimke-
Hue GyHkuil, muddepeHranbHble U HUHTETpalibHbIE YPaB-
HeHus [ DeKTpoHHbBIN pecypc] : yueb. mocodue / B.I1. [le-
mugoBuY, M.A. Mapon, 2.3. lllyBanoBa. — DIeKTpOH. JaH.
— Cankr-IletepOypr : Jlans, 2010. — 400 c. — Pexum g0-
cryna: https://e.lanbook.com/book/537

YuyeOHo-MeToAMYEeCKUEe MaTepualbl sl CaMOCTOATENIBHOM paboThl 00yua-
IOIINXCSl U3 YKCJIa MHBAIHMIOB M JIUIl C OTPAHUYCHHBIMUA BO3MOYKHOCTSMH 3710PO-
Bbs (OB3) mpenoctaBmisitorcss B ¢opmax, aganTUPOBAHHBIX K OTPAHUYCHUSM HX
3I0POBBS M BOCTIPUATHSI HH(POPMAIIHHN:

Jyist vl ¢ HapyIIEHUSIMU 3PEHUS

— B IeyaTtHou popme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JI1st UL ¢ HAPYIIEHUSIMA CITyXa!

— B reyatHou popme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JIyist TIT ¢ HapyIIEHUSIMHA OTIOPHO-ABUTATEIILHOTO allapara:

— B reyatHou popme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.
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JlaHHBIN TIepeYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOH-

THHI'CHTA 06yqa}01111/1xc;{.

3. O6pa3zoBarejibHbIE TEXHOJIOTHH.

CoueTanue TpaAUIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI B JOpME JICKIIUU
C KOMIBIOTEPHBIMH aBTOMATU3UPOBAHHBIMA WH(MOPMAITMOHHBIMUA TEXHOJIOTHUSIMU
MIPU BBITIOJIHEHUU JTA0OPATOPHBIX padOT M MPOBEACHUU KOHTPOJBHBIX MEPOIPHSI-
TUH (3a4eTa, SK3aMeHa).

K o0pa3zoBaTe/ibHBIM TEXHOJIOTUSM OTHOCATCS MHTEPAKTUBHBIE METO/IbI
oOydenus. IHTepakTUBHOCTH MOJIa4M MaTepuala 1o JucuurinHe «basbl JaHHBIX
U CUCTEMBI yIIpaBJIeHUs 0a3aMu JaHHBIX» MPEIOoJIaracT He TOJIbKO B3aUMOIEH-
CTBHUSI BUJIa «IIPEMOIABATENb - CTYACHT» U «CTYACHT - PENoiaBaTeby, HO U
«CTYJIEHT - CTyJeHT». Bce 3TH BUIbI B3aUMOJICHCTBUS XOPOIIO IOCTUTAIOTCS TIPU
U3JI0KEHUH MaTepurasa Ha MPaKTUYECKUX 3aHATUSAX B XOJI€ TUCKYCCHIA.

3.1. Inckyccus.

B03MOXHOCTB AMCKYCCUU TIPEAINoIaraeT yMeHUe BbICKa3aTh COOCTBEHHYIO
UJICI0, MPEITIOKUTH CBOM MYTh PEIICHUs, apTYMEHTUPOBAHO OTCTAauBATh CBOIO
TOYKY 3pEHUsI, CBA3HO U3araTh MbICIH. [losie3HbI ciienytoliue 3aaHusi: COCTaB-
JIEHUE TUTaHa pelIeHus 3a/1a4uM, MIOMCK JIPYTroTro crocoda pelieHus, CpaBHEHNE pa3-
JUYHBIX CTIOCOOOB PEIICHUS, TPOBEACHNUE BBIKJIAJA0K JIJIsSl PEIICHUsI 3a]1a4 U BbI-
KJIQJIOK JIJIs1 TPOBEPKH MPABUILHOCTH MOJTYYEHHOIO PEILICHHS], PACCMOTPEHHE 3a-
71a4 ¢ TUITHUMH U HEIOCTAIOIMMHU JaHHBIMH, TBOpYECKUe AoKiabl. CTyeHTaM
npejyiaraeTcsi IpoaHaIM3UPOBATh BAPUAHTHI PEIICHUS, 00CYIUTh JTOKJIA]l, BHICKA-
3aTh CBOE MHEHHUE.

OO6mIre BOpoChl, KOTOPHIE BEIHOCATCS HA TUCKYCCUIO B XOJI€ MPAKTHIECKO-
r'0 3aHATHS:

1. CocrapieHus 1jiaHa pelieHus 3a1auu.

2. Tlouck pa3IMuHbIX CIOCOOOB pelIeHU 3a1a4H.

3. BriOop cpean paccMaTpuBaeMbIx CIOcOOOB HanboIee palMOHAIBHO-
ro.
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4. CaMOCTOSITEIbBHOE COCTAaBJICHHE CTYJEHTAaMU OMNOPHBIX 33JaHHUIl MO
TEME, XapaKTepU3YIOIUX IIyOMHY TOHUMAHUS CTYJE€HTAMH COOTBET-
CTBYIOLIErO MaTepHaIa.
3.2. lokaaa (nmpe3eHTanms).
[IpuMeHeHre Ha 3aHATHH KOMIIBIOTEPHBIX TEXHOJIOTUH O3BOJISIET CTYAECH -
TaM MpPU PACCMOTPEHUU OIPENETIECHHBIX TEM Kypca 0oJiee riy00oKO OCBOUTh HEKO-
TOPBIE MOHATHUSA U JOKA3aTEIbCTBA YTBEPKIACHUN. B 3TOM CBA3M ONpeneIICHHbIE
PAKTUYECKUE 3aHATUS MIPEToAaBaTelto 1enecoo0pa3Ho MPOBOAUTH B BUJIE IIpe-
3eHTalMu. TaKkke B TAKOM BHUJE HA MPAKTUYECKUX 3AHATUAX 10 HEKOTOPBIM TEMaM

CTYACHTHI MOT'YT IPECACTABIIATL U1 CBOX JOKJIA/bI.

4. OueHoYHbIE CpeACTBA /sl TEKYLIEero KOHTPOJISl YCIIeBaeMOCTH U
NMPOMEKYTOYHOM ATTeCTALMH.

4.1 ®oHI OLIEHOYHBIX CPEACTB /JIsl MPOBEeHUsI TEKYIero KOHTPOJIA.

KoHTposb kKadecTBa MOATOTOBKH OCYIIECTBISCTCS MyTEM IPOBEPKH TEOpe-
TUYECKUX 3HAHUM U MPAKTHYECKUX HABBIKOB TOCPEJICTBOM: IIPOBEPKU W IIpHEMa
TEKYIIUX JJA0OPATOPHBIX PabOT M 3a4eTa B KOHIIE 7 CEMECTpa, a TAKXKe dK3aMeHa B
KOHIIE 8 ceMecTpa.

OreHOYHBIE CpEICTBA MPEIHA3HAYCHBI [T KOHTPOJISI U OIIEHKH 00Opa3oBa-
TEJBHBIX JOCTKEHUN OO0YYarOIIMXCs, OCBOMBIIMX TPOTPAMMYy YUEeOHOW TUCITH-
TJTUHBI «Ha3BaHUE JUCIIUTUIMHBD.

OlLieHOYHBIE CpeJICTBA BKIIFOYAST KOHTPOJbHBIC MaTEepHabl IS IPOBEACHUS
TeKyIero KOHTPOoJisi B (OpME TECTOBBIX 3aJaHUM, JOKJIaga-TIPEe3eHTAIlUN I10
POOJIEMHBIM BOTIPOCaM, Pa3HOYPOBHEBBIX 3aJaHUM, POJIEBOIM UTPHI, CUTYaIlMOH-
HBIX 3a7a4 U MPOMEKYTOYHOM aTTecTanuu B (opMe BOIIPOCOB M 3aJIaHUH K, 3a-
qeTy.

O1eHOYHBIE CPEJICTBA JIJII MHBAIMJIOB U JIMI] ¢ OTPAaHUYCHHBIMH BO3MOYKHO-
CTSIMHU 370POBBSI BBIOUPAIOTCS C YYETOM HMX WHIWBHIYATbHBIX MCUXO(PU3NYECKUX

0COOEHHOCTEN.
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— MpU HEOOXOAMMOCTH MHBAJIMIAM U JIHMIIAM C OTPAHUYEHHBIMU BO3MOKHO-
CTSIMU 3JI0POBbS IIPEIOCTABISETCS AOMOJIHUTEILHOE BpeMs Uil TOATOTOBKU OTBE-
Ta Ha YK3aMEHE;

— MpU NPOBEJECHUU MPOLEAYPHl OLICHUBAHUS PE3YyJbTaTOB OOyYEHUsS WHBA-
JUI0B U JUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JIOPOBBSI MPEIyCMaTPUBACTCS
UCIIOJIb30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUY -
aJbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOJUMOCTH JJI O0YyYaloIUXCs ¢ OTPAaHUYECHHBIMH BO3MOXKHO-
CTSIMH 3/10pOBbS M UHBAJIUIOB IpOLEAypa OLIEHUBAHUSI PE3YJIbTATOB O0yUYEHHUS IO
JUCIMILTAHE MOXET MPOBOJUTHCS B HECKOJBKO TAIOB.

[Ipouenypa oueHHBaHUS pe3yNbTaTOB OOY4YEHUS MHBAJIUAOB M JIUI[ C OTpa-
HUYCHHBIMU BO3MOXKHOCTSMU 3[IOPOBBS IO AUCIUILIMHE (MOJIYIII0) TIPEIyCMaTpH -
BaeT IpelocTaBlieHue nHpopMaluu B popmax, aJanTUPOBAHHBIX K OrPaHUYECHUAM
UX 3JI0pOBbSl U BOCIIPUATHUS UHPOPMALUU:

Jljis U1 ¢ HapyIICHUSIMH 3PEHUS:

— B IIeYaTHOU (popMe YBEJIIMUEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jjis 11 ¢ HapyIICeHUSIMH CITyXa:

— B IeyaTtHou popme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

JUis U1 ¢ HapyLIeHUSIMH OTIOPHO-JBUTaTEIBHOTO armnapara:

— B reyatHou popme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOH-
TUHTE€HTa 00yYaroIIUXCsl.

CTpyKTypa OLIEHOYHBIX CPEeACTB JIsl TeKylleil U MPOMe:KyTOUHOM aTTe-
CTaluu

. HanmenoBanmue
KoHnTtponmpyemslie Konx koHTpOnmpyemon

Ne OIIEHOYHOTO CPEACTBA
w/n pasnensl (TeMbl) Tuc- KOMIIETEHIUHA T — 0
[UTUTAHBI (I/IJ'II/I ee ‘-IaCTI/I) eKYH_[I/II/I KOH- pOMe)I(YTO‘—IHaSI
TPOJIb arTecTanus
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HaumenoBanue

KoHnTtponupyemsie Konx koHTpOonupyemoi
Ne POJIPY a POHPY OLIEHOYHOT'O CPEACTBA
/| PasAeIBI (Temnl) nuc- KOMIIETCHITNH T — 0
[UTUTHHBI (unu ee yacTH) CKYHHH KOH- POMEKYTOHHAA
TPOJb aTTecTanus
Bonpocut ons ycm-
1 [Tpubnmxenne OIIK-1 HO20 onpoca no Bonpocwet na ok-
byHKIMA [1K-4 meme, Konmponvhas| 3amene 1-1
paboma no meme.
OIlK-1 Bonpocuwl ona yem-
Uucnennoe mudde- P Y
I1K-4 HO20 onpoca no Bonpocwt na k-
2 | peHIIMPOBAHUE U UH-
meme, KOHmpovHas | 3amene 8-9
TErpupOBaHUC
paboma no meme.
YucneHHbIe METOIBI OIIK-1
peLIeHHUs 3a/1a4n [1IK-4
Ko misa cuctem
OOBIKHOBEHHBIX
Bonpocul ona yem-
nuddepeHIaTbHBIX
. HO20 onpoca no Bonpocul na sx-
3 | ypasuenuii (O1Y).
meme, KOHmpobHas | 3amene 11
Anmnpoxkcumanus,
9 paboma no meme.
YCTOWYIMBOCTD, CXO-
muMocTh. CeTouHbIe
¢ysaxun. Merton
Diinepa.
Mertonbl Pynre-
KyTThI pemenus cu-
ctem OZ1Y. Ilpume-
HeHue npasuia PyH-
r'e MPaKTUYECKOM Bonpocul onsa yem-
OLICHKH IOIPELIHO- OIIK-1 HO20 onpoca no Bonpocul na sx«-
4
cti. MeTor Atamca. [K-4 meme, KoumpoavHast| 3amene 12-13
[TpoBepka cymiecTBo- paboma no meme.
BaHUs TOYHOTO pe-
LIEHHUs 10 HAEH-
HOMY IPUOIMKEH-
HOMY
Pemenue cucrem nu-
HEIHBIX anrebpanye-
CKHMX ypPaBHEHUH.
[Tpsimble METOIBI:
l"aycca, ['aycca ¢ BbI-
0OOpOM TJIaBHOTO
sneMmeHTa. O1enka
Bonpocwt ons ycm-
MOTPEIHOCTH YHC-
OIIK-1 HO20 onpoca no Bonpocwi na sk-
5 | JIEHHBIX METOZIOB
I1IK-4 meme, kKoumpoavhas| 3amene 14-17

peleHus anredpau-
yeckux cucrem. Ure-
palMOHHBIE METOIbI
pEelIEHUs] JIMHENHBIX
cucteM. Meton nipo-
CTBIX UTEpalui, Me-
Tox 3einens. Meron
MPOroHKU. MeToabl

paboma no meme.
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No KonTponupyemsbie Koa xonTponmupyemoi
I /;T paznensl (TeMbl) Tuc- KOMIIETEHIINHU
[TUATTAHBI (v ee 9acTH)

HaumenoBanue
OLICHOYHOTO CPEJICTBA

Texkymui KoH-

TPOJb

IIpomexxyTounas
aTTecTanus

HEHUN.

MPUOJIMIKEHHOTO pe-
HICHUS HEJTMHEHMHBIX
anreOpanvecKux
ypaBHeHUI. MeToa
JIeJICHUST OTpEe3Ka I10-
nosiam. Meroa npo-
CTOM urepanuu. Me-
ton Herotona (meron
KacaTelbHbIX). Pe-
IIEHUE CUCTEMBI aJl-
reOpanveckux ypas-

MeToJ1 CETOK.

YucneHHble METO/IbI
peueHus KpaeBou
3amaun 1 qudde-
PEHIUMAIbHBIX ypaB-
HEHMH B YaCTHBIX
IIPOU3BOJHBIX (ypaB-
G | HEHHE TEIIONPOBOI-
HOCTHU, BOJIHOBOE
ypaBHEHHeE, 3a7a4ya
Mupuxie niia ypas-
Henus [lyaccona).
SIBHBIE U HESIBHBIE
Pa3HOCTHBIE CXEMBI.

OIlK-1
[1K-4

HO20 onpoca no

Bonpocuwl ona yem-

meme, KOHMPOIbHASL
paboma no meme.

Bonpocw na sk-
3amene 18-22

IMoka3aTesin, KpUTEPUM U IKAJIA OLIEHKN C(POPMUPOBAHHBIX KOMIIe-

TeHIUH
CooTBeTcTBHE YPOBHEH 0CBOEHUSI KOMIIETEHIIUH INIAHUPYEMbIM
pe3yJabTaTaM o0y4eHUs] U KPUTEPUSM HX OLleHMBAHUSA
Kox u HaumeHoBa- NOPOroOBbIN 0a30BblIil NPOABHHYTBII
HHe KOMIIeTeHIHH Onenka
yﬂo};ﬂggigg II;I;eHBHO Xopo1o/3a4TeHo OTnn4HO/3a4TEHO
OIIK-1: 3HaHUe U IOHUMaHue | cPOPMUPOBAHHOCTh HEOOXOIUMBIX IpakK-
CMOCOOCH HAaXOAUTh, | TEOPETHUECKOTO  CO- | HEKOTOPBIX  MPAKTH- | THYECKHUX YMEHUH
dbopmynHrpoBaTh U| IepKaHusl Kypca C | YeCKUX YMEHUU Npu npu PUMEHEHUN
pelaTh akTyajlbHble 1 | HE3HAYUTEIbHBIMA NMPUMEHEHUH 3HAHWH | 3HAHUH B  KOHKpET-
3Ha4MMble IPoOIeMbl | mpobenaMu;  OTCYT- | B KOHKPETHBIX CUTya- | HBIX CUTYAIUsX; BbI-
(byHIaMeHTaNbHOM CTBHE HEKOTOPBIX | IIUSIX;  JIOCTAaTOYHOE | COKOE KaueCTBO BBI-
MaTeMaTHKU M MeXa- | IPaKTUYECKUX  yMe- | KaUeCTBO  BBINOJHE- | OJHEHUS BCEX
HUKU HUH TIpU  pEIICHWH | HUSI BCEX MPEIYyCMOT- | IPEAYCMOTPEHHBIX
3aja4 PEHHBIX MpOrpamMMoil | mporpammon  oOyue-
oOyueHHs  yueOHBIX | HUSI y4yeOHBIX 3aja-
3aJaHuN HUU
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IIK-4:

CIoco0eH OpUEHTH-
poBaThCsi B COBpE-
MEHHBIX aJITOPUTMAX
KOMIIBIOTEPHOM Ma-
TEeMaTUKHU; 001a1aTh
CIIOCOOHOCTSIMU K
¢ pexTuBHOMY
MPUMEHECHHIO H pea-
JTU3aluy MaTeMaTh-
YECKU CIIOKHBIX aJl-
TOPUTMOB B COBpe-
MEHHBIX TIPOTpaMM-
HBIX KOMILIEKCAaX

Y 10BIIETBOPUTEIILHO
BJIaiceT OOILIMMHU Me-
TOJaMH PEIIECHUs TU-
MOBBIX TEMAaTHYECKUX
3a/1aHMi, B HEKOTOPOH
Mepe o0JagaeT CIo-
COOHOCTBIO BUJIETH U
HCIIOIL30BaTh  3aKo-
HOMEPHOCTH, BO3HH-
Karolue B X0/JIe pac-
CYy)KIIGHHH IIpU  pe-
LIEHUH 3a7a4

Xopoio Biaaeer 00-

IIUMH METOJaMH
perieHus THUITOBBIX
TEMATUYECKUX  3ala-

HUIH, B 1IeJI0M 001a71a-
€T CIIOCOOHOCTBIO BH-
JCTh U UCITIOJIB30BAThH
3aKOHOMEPHOCTH,
BO3HHUKAIOIIIKME B XOJIC
pacCyXICHHMA pu
pelIeHnH 33129

OTan4HO BJIaACeT
o0mmMHU  METOLaMU
pEelICHHUsT  THUIIOBBIX
TeMaTHYeCKUX 3aja-

HU, B IIOJHON Mepe
oOJilamaer coocoOHO-
CTBIO BHUJIETh H UC-
MOJIb30BaTh  3aKOHO-
MEpPHOCTH, BO3HHUKa-
IOIME B XOJI€ pac-
CY’KJIEHHM IIpHU pelie-
HHH 32724

JIPI.
JIP2.
JIP3.
JIP4.
JIPS.

JIP1
JIP2.
JIP3.
JIP4.
JIPS.

Ilepedennb 1a00paTOPHBIX padoT

Cemectp 7

JInHenHass UHTEePIOJIALMA.
HuciieHHOE UHTETPUPOBAHUE.

Meton Diinepa.

Cemectp 8

SIBHas pa3HOCTHAs cxema.

HesaBHas pa3HocTHas cxema.

. CucTtembl TUHEHHBIX aNreOpandyecKux ypaBHEHUH.
Pemenue anredpandeckux ypaBHEHUH.

CucremMbl anredpanueckux ypaBHEHUM.

IIpumeps! 3a1aHUi K 3a4eTy:

Maremaruueckue nporpammusie cuctemsl (MathCAD, Maple, Statistica).

KpaeBas 3aga4a (0ObIKHOBEHHBIX TU(PPEpeHIINANIbHBIX YPABHEHHI ).

1) Borurcauth npuOIMKEHHOE 3HAYCHUE HHTETPATIBHON CYMMBI.

2) TTocTpouTh TMHEHHYIO0 HHTEPIIOSIINIO TaOIMYHO 33 JaHHON (DYHKIIHH.

3) MeToaom Diiniepa HalTH NpUOIMKEHHOE penieHue 3aaaun Komu.

4) Haittn npubimxEHHOE pellIcHHe KpacBOW 3a7a4uu, Peai30BaB METO/T

CTPENBOBI.

IIpumepHbIN epevYeHb BONMPOCOB K IK3AMEHY:




Oco0eHHOCTH MaTeMaTUYECKUX BBIYUCIICHUH, peanu3yeMbix Ha OBM.
[TpuGamxkEHHbBIC YKCIa U ACHCTBUSI C HUMHU.

[Tpubnmxenue QyHKIMA MHOTOWIeHaMHU. MIHTEpIIOSIITMOHHBIN TTOJIMHOM B

dbopme Jlarpanxa.

WNHuTepnonsuuoHHbIi moauHoM B hopme HproToHA.

KyOunueckue crimaiHsl.

Meton HaMMEHbBIINX KBaJAPaTOB, TPUTOHOMETPUUYECKUIA MHOTOUJIEH.
CriaxxuBaHue HaOJIIOICHUM.

Yucnennoe auddepenuuposanue. [Ipocteitmme GopmMyIibl YUCIEHHOTO
mudpepernmpoBanust. OLeHKa NOrpemHoCTH. ONTUMAaNbHBIN 1IaTr YUCIIEH-

HOTO AU(PPEepeHIIIPOBAHHUS.

Yucnennoe unterpupoanue. KsagpatypHeie popMyIibl: TPIMOYTOJIBHHUKOB,

tpaneunii, Cumrncona. [Ipasuno Pynre n yrounenue no Puuapacony.

10.Meton MonTte-Kapio.

11.YucneHnnsie MeTOAbI penieHus 3agaunr Komm ajist cucteM 0ObIKHOBEHHBIX

muddepenunanbubix ypasHenui (OY). Annpokcumanusi, ycTOHYMBOCTb,

cxoaumocTh. CeTounble pyHKIMU. MeTton Ditnepa.

12.Metonbl Pyare-Kyrttel pemenus cuctem OY. Ilpumenenne npasuia Pyn-

Ire Hp&KTH‘-IGCKOfI OICHKH IIOTPCHIHOCTH.

13.Meton Anamca. [TpoBepka CyiecTBOBaHUS TOYHOTO PEIICHUS TI0 HAMICH-

HOMY TIPUOJIIKEHHOMY.

14.Pemenue cucteM JUHEHHBIX anreOpandeckux ypaBHeHuil. [Ipsmbie MeToabI:

["aycca, ['aycca ¢ BbIOOpOM I1aBHOTO 3yieMeHTa. Boruucienue onpeneaure-

Jeil 1 0OpaTHON MaTPHIIHL.
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15.00ycnoBICHHOCTh MATPUIIBI JTMHEHHOMN crcTeMbl. OLieHKa MOTPEIIHOCTH

YUCJICHHBIX MCTOA0B PCIICHUA aﬂre6pa1/1quKI/IX CHCTCM.

16.HTepaHHOHHBI€ MCTOABI pCHICHUS JIMHEHMHBIX CUCTEM. MGTOI[ IMPOCTHBIX UTC-

pauuii, MeToJ1 3enaes.
17.MeTto IpOTrOHKH.
18.YacTuunsie mpoOaeMbl COOCTBEHHBIX 3HAUYEHUM MaTPHIIBI.

19.MeToab1 TpUOIMKESHHOTO PEIICHUST HETMHEHHBIX areOpandecKuX ypaBHe-

HUM. MeTon aeneHus oTpe3ka nomnojgaMm. MeToa mpocTor UuTepalum.

20.Meton HerotoHa (MeTO KacaTenbHBIX ). Pemenne cucremsl anredpande-

CKUX YPABHCHUHU.

21.YucneHHble METOIBI PEIICHUS KpaeBoi 3aaaun Jist 1ud depeHmanTbHbIX
YpaBHEHUI B YACTHBIX IPOU3BOJHBIX (YpaBHEHHUE TEIUIONPOBOJIHOCTH, BOJI-
HOBOE ypaBHEHUE, 3a1a4a Jupuxie s ypaBHeHus [lyaccona). SIBHble u

HCSBHBIC PA3HOCTHLIC CXCMBEI.

22.Meton cetok. 3amaua Jlupuxiie. YpaBHenue Jlaninaca B KOHCUHBIX Pa3HO-

CTiX.

4.2 MeToauyeckne MaTepHAaJibl, ONpeaesioniue Npoueaypy oleHnuBa-
HHUSl 3HAHUI, YMEHHUd, HABBIKOB U (MJIM) ONBbITA JAeATEJbHOCTH, XapaK-

TEPU3YKIUMX dTanbl GOPMUPOBAHMS KOMIIETCHIUM

Kpurepuu oeHk# 1o npoMe:KyTo4HOi aTrecTanuu (3K3aMeHa Wi 3a4€éTa)
Oyenka «OMaAUYHO», «3AUMEHON:
® CHCTEMAaTHU3UPOBAHHBIE, TJIYyOOKHE W TMOJIHBIE 3HAHUS IO BCEM pasjesiaM
JVCLHUIUIMHBI, @ TAKKE MO OCHOBHBIM BOIIPOCAM, BBIXOISIIHMM 3a MPEIEIIbl
y4eOHON POrpaMMBbl;
® TOYHOE HCHOJIB30BAHHE HAYYHOM TEPMHUHOJIOTMH CHUCTEMATHYECKU I'PAMOT-

HOC U JIOTHYCCKHU IIPaBHUIIBHOC U3JIOKCHUC OTBCTA HA BOIIPOCEHI;
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0e3yIlpedHoe BiaJeHUE MHCTPYMEHTapueM y4eOHOU AMCLHUIUIMHBI, YMEHUE
ero 3(¢(eKTUBHO HCIIOJIB30BaTh B IOCTAHOBKE HAYYHBIX U IMPAKTUYECKUX
3az1ad;

BBIp@XEHHAsI CIIOCOOHOCTh CAaMOCTOSITENIbHO U TBOPYECKH PEIATh CIOKHBIC
po6JieMbl U HECTaHIAPTHBIE CUTYaIlUH;

IOJIHOE M INIyOOKO€ YCBOEHME OCHOBHOW M JOTIOJHUTEIBHON JIMTEPATYPHI,
PEKOMEHIOBaHHON yu4eOHON POrpaMMOii MO TUCITUILINHE;

YMEHUE OPUEHTUPOBATHCS B TEOPUAX, KOHLEIMIX U HAIIPaBICHUAX JUCLU-
IUIMHBI U J1aBaThb UM KPUTHUYECKYIO OLICHKY, UCIIOJIb3Ysl Hay4HbIEC TOCTHKE-
HUS IPYyTUX JUCLHUILINH;

TBOPYECKAas CaMOCTOATEIIbHAS pabora Ha IIpaKTuye-
CKHX/CEMHUHAPCKHUX/TA00PATOPHBIX 3aHATUAX, AKTUBHOE Yy4acTUE B TPyNIO-
BBIX 00CY’KJIE€HUSX, BBICOKHI YPOBEHB KYJIbTYPhI HCTIOTHEHUS 3a1aHHI;
BBICOKUI YpPOBEHb C(POPMHPOBAHHOCTH 3aSBJIICHHBIX B paboyell mporpamme

KOMIIETEHITU .

OL!eHKCZ «(XOpPOoUo», «3a4meHrOo).

JOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHbBIE 3HAHUS 110 JUCLIUIIIMHE,
YMEHUE OPUEHTUPOBATHCSA B OCHOBHBIX TEOPHUAX, KOHLENLMAX U HaIlpaBiie-
HUSX JUCLUHUIUIMHBI U 1aBATh UM KPUTUUECKYIO OLICHKY;

WCIIOJIb30BaHUE HAyYHOM TEPMHUHOJIOTHH, JIMHIBUCTUYECKH M JIOTUYECKH
MpaBUIILHOE U3JI0KEHUE OTBETA HA BOMPOCHI, YMEHHUE JeNaTh 000OCHOBAHHbIE
BBIBOJIBI,

BJIaJICHUE UHCTPYMEHTAPUEM I10 TUCUUIUIMHE, YMEHHUE €ro MCIOJIb30BaTh B
MIOCTaHOBKE U PELICHUH HayYHbIX U MPO(ECCHOHATBHBIX 33/1a4;

YCBOCHUE OCHOBHOM U JIONOJHUTEIBHOW JINTEPATYpPbl, PEKOMEHIOBAaHHOU
y4eOHOM POrpaMMoi Mo AUCLMIIINHE;

camMoCTOsITeNIbHAsl padoTa Ha MPAKTUYECKUX 3aHATHUAX, YUacTHE B TPYIIO-

BBIX 00CY>KJIEHUSX, BBICOKHI YPOBEHB KYJIbTYPhl UCTIOTHEHUS 3a/1aHH;
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CpeIHUl YPOBEHb CPOPMUPOBAHHOCTH 3asBIICHHBIX B pabodel mporpaMme

KOMIIETEHITU .

OueHKa «yc)oefzemeopumeﬂbuo», «3AUYMEHO ).

JIOCTATOYHBIM MUHUMAJILHBIA 00bEM 3HAHHUH O JUCIUININHE;

YCBOCHUE OCHOBHOW JIMTEPATyphl, PEKOMEHIOBAaHHOW y4eOHOH Mporpam-
MOM;

YMEHUE OPUEHTUPOBATHCSA B OCHOBHBIX TE€OPHUSAX, KOHLENIUIX U HAIpaBiie-
HUSX M0 IUCHUIUIMHE U JaBaTh UM OILICHKY;

HCTIOJIb30BAHUE HAYYHOM TEPMHUHOJIOTMH, CTHJIMCTHYECKOE M JIOTHYECKOE
M3JIOKEHHWE OTBETa Ha BONIPOCHI, YMEHHE JejaTh BBIBOJIBI O€3 CYIIECTBEH-
HBIX OIIHOOK;

BJIaJICHUE MHCTPYMEHTApHUeM YU4eOHOH TUCHMILUIMHBI, YMEHUE €T0 HUCIIO0Ib30-
BATh B PEIICHUU TUMOBBIX 33/1a4;

YMEHUE IOJT PyKOBOJCTBOM NPENOAABATENS PEIATh CTAHIAPTHBIC 3a]1a4K;
paboTa 1moJ; pyKOBOJICTBOM IMpEINoaBaTelis Ha MPaKTUUECKUX 3aHATUSX, J0-
IYCTUMBIN YPOBEHBb KYJIbTYPbI UCIIOJHEHUS 3aJaHUM;

JIOCTATOYHBIM MUHUMAJIBHBIM ypPOBEHb CPOPMHUPOBAHHOCTH 3asBJICHHBIX B

paboueit mporpaMMe KOMIIETEHITHM.

OL!@HKG «Heyéoeﬂemeopumeﬂbﬁo», «(He 3a4meHo».

(parmMeHTapHbIe 3HAHUS 110 TUCLHUIUINHE;

OTKa3 OT OTBETA (BHITIOJIHEHUS MTUCHbMEHHOUM PaboThI);

3HaHUE OTJEJbHBIX HCTOYHUKOB, PEKOMEHOBAHHBIX YUeOHOW MPOrpaMMoil
10 JUCLMILINHE;

HEYMEHHE UCTIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

HaJIM4Yue rpyObIX OUINOOK;

HU3KHUU YPOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aaHUM;

HU3KUH ypOBEHb C(HOPMUPOBAHHOCTHU 3asIBJICHHBIX B paboueit mporpaMme

KOMIIETEHITUH.
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5. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOH Y4eOHOM JTUTEPATYPbI, He-

00X0AMMOii 1JIS1 0OCBOCHUS TUCUMILIMHBI (MOIYJIA).

5.1 OcHoBHasi inTEeparypa:
1. baxsanos, H.C. Uucnennsie MeTObI [ DIEKTPOHHBIN pecypc] : yued. mocodue /
H.C. baxsainos, H.I1. XKuakos, .M. Kob6enbkoB. — DIEKTpOH. JaH. —
Mockaa : U3gatensctBo "JIabopaTopus 3nanmit", 2015. — 639 c. — Pexum

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

2. baxsanos, H.C. UucneHHble METO/BI B 337]a4ax U YIPAKHEHHUSIX [ DIEKTPOHHBIN
pecypc] : yue6. mocodue / H.C. baxBanos, A.B. Jlaniun, E.B. UnxonkoB. —

OnexTpoH. naH. — Mocksa : U3narensctBo "Jlaboparopus 3nanuit”, 2015. —

243 ¢. — Pexxum nmoctymna: https://e.lanbook.com/book/70743

3. baxBanos, H.C. YUnucnennbie MeTobl. Pemennst 3a1a4 v ynpakHeHUS [ DJIeK-
TpoHHBIN pecypce] : yueb. nocobue / H.C. baxsanos, A.A. Kopues, E.B. Yu-
YKOHKOB. — DJIEKTPOH. J1aH. — MockBa : U3natensctBo "Jlabopatopus 3Ha-

auit", 2016. — 355 ¢. — Pexxum gocryma: https://e.lanbook.com/book/90239

4. Bonkos, E.A. UucneHnHbie MeTOIbI [ DJIEKTPOHHBIN pecypc] : yued. — Diek-
TpoH. naH. — Cankt-IlerepOypr : Jlanb, 2008. — 256 c. — Pexum noctyna:
https://e.lanbook.com/book/54

5. Cpouko, B.A. YUucnennsie MeToibl. Kypc Jekiuii [ DneKTpoHHBIN pecypc] :
yuae0. mocodue — DnexTpoH. naH. — Cankr-Ilerepoypr : Jlans, 2010. — 208

c. — Pexxum noctyna: https://e.lanbook.com/book/378

6. lemunosuy, b.I1. Yucnennsie MeTo bl aHanu3a. [Ipubnkenne GyHKIHM,
nuddepeHnranbHble 1 UHTETpaJIbHbIE YpaBHEHUS [ DIEeKTPOHHBIN pecypc] :
yue0. mocobue / b.I1. Jlemunosuu, I.A. Mapon, 3.3. lllyBanoBa. — Drnek-
TpoH. naH. — Cankt-IlerepOypr : Jlanp, 2010. — 400 c. — Pexum noctyna:
https://e.lanbook.com/book/537
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I[HH OCBOCHHA AWCHUINIMHBI HWHBAJIWMAAMH W JHAINAMU C OI'pPaHUYCHHBLIMU
BO3MOKHOCTAMU 340pPOBbA UMCIOTCA U3AAHUA B 3JICKTPOHHOM BHUIAC B 3JICKTPOHHO-

O6ubnmoTeuHbIx cucremax «Jlanb» u «YHuBepcuterckas oudmmoreka ONLINE».

5.2 JlonoiHUTE/IbHASI JTUTEpaTypa:

1. YwucneHHble METOJHI : : yueOHOE TOCOOUE /I CTYIEHTOB (PU3.-MaT. CIEll. BY-
30B / / baxBanoB, Hukomnait Cepreesuy, H. I1. XXuakos, I'. M. Ko6enbkos ; H.
C. baxsanosg, H. I1. XXunkos, I'. M. KoGenpkoB ; Mock. roc. yH-T uMm. M. B.
JlomoHocoOBa. - 5-¢ m31. - M. : BUHOM. JlabopaTtopus 3Hanwuii , 2007. - 636 c.
- (Kimaccnuecknii yHUBEpCUTETCKHM YIEOHHK.). - bubmuorp. : ¢. 624-628. -
ISBN 5947746204

2. Kamutkua H.H. Yucnennsie metonsl. — M.: Hayka, 1978. — 512c.

3. Xaiipep 9., Hepcert C., bonnep I'. Pemenne o0bIkHOBEHHBIX AU dhepeHIu-

anbHBIX ypaBHeHUM. Hexectkue 3amaun. — M.: Mup, 1990. —512c.

4. Xaiipep 2., bounep I'. Pemenne oObIKHOBEHHBIX TU(PPEpeHIINAIbHBIX YpaB-
Henuil. XKectkue u nuddepeHnunanpHo anredpandyeckue 3aaauu. — M.: Mup,

1999. — 685 c.

5. AmocoB A.A., Jlyounckuii FO.A., Kormuenosa H.II. Berancnurenbabie METOIBI

TUTS UHXeHepoB. — M.: Beicmas mikomna, 1994.

6. Kaxanep /., Moynep K., Ham C. Uucnennbsie METObI ¥ TPOTpaMMHOE 00ec-

neuenue. — M.: Mup, 1998. — 575 c.

7. Mapuyk I'.I. MeToabl BeluncauTeapHON MatemMaTuku. — M.: Hayka, 1989. —

608c.
8. Camapckuii A.A., 'ymun A.B. Yucnennsie metoasl. — M.: Hayka, 1989.

9. IIpoxopos I'.B., Jlenenés M.A., Konbees B.B. IlakeT ciMBOIBHBIX BBIUKC-

nenuit Maple V - M.: Iletur, 1997.
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10. Ipoxopos I'.B.Ilaker cumBosbHbIX Bbuncienuit Maple V - M.: IBsp.MI'TY
uM.H.D.baymana, 2001.

11. dpsaxonos B.I1. MathCAD 2000: YueOnsrit kypc. - CII0.: ITutep, 2001.

5.3. llepuoanuyeckue U3IaHMs:

HCpI/IOI[I/ILIGCKI/IC HU3JaHUA — HC IIPCAYCMOTPCHBI.

6. Meroanueckne ykazaHusl UIA OOYYAalOIIMXCH 10 OCBOCHHIO
AMCIUIIMHBI (MOIYJIs1).

CamocTosiTenbHas padoTa CTyJIEHTa BKIIIOYAET B c€0s MOJArOTOBKY K J1a00-
pPaTOPHBIM 3aHATUSAM U 3a4€Ty. DTH BUJIbI CAMOCTOATEIBHON Pa0OTHI CTYJEHTOB
KOHTPOJIUPYETCS B XO/€ MPOBEPKU JOMAIIIHHUX 33JIaHUM.

BaxxneliuM 3TanoM HM3y4deHHsl Kypca SIBISIETCS CaMOCTOSTeNbHas padorta.
CamocTosTenbHass padoTa CTyJEHTa BKJIIOYAET B ce0sl MOBTOPEHUE JIEKIIMOHHOTO
Marepuaia U Marepuaia y4eOHMKOB U y4eOHBIX MMOCOOUid, MOATOTOBKY K Jabopa-
TOPHBIM 3aHITHUSIM, K KOHTPOJIbHBIM paboTaM, K 3a4€Ty, K SK3aMEHY.

Jlns MOArOTOBKM K OTBETaM Ha TEOPETHUYECKUE BOMPOCHI CTYACHTAM
JOCTATOYHO MCIOJIb30BAaTh MaTepuall JIeKUuW. Bech TeopeTudeckuili marepual,
HEOOXOMUMBIN JJI Ca4M SK3aMEHa COJICPKHUTCS B YUEOHBIX TOCOOMSIX U3 CIHCKA
OCHOBHOM JIUTEpATyphl. B ciydyae 3aTpylHEHMH, BO3HHUKAIOIMIMX y CTYIAEHTOB B
IPOLIECCE CaMOCTOSITENIBHOIO M3YyYEHHs TEOPUM, MNPENoAaBaTelb PpPa3bsICHACT

CJI0KHBIE MOMEHTBI Ha KOHCYJIbTALUSX.
Buabl camocTosiTeIbHOI PadoThI
O0s3aTeTbHBIMU TP U3YYCHUN JUCITUTUTHHBI SBIISTFOTCS CJICTYIONTUE BUIBI

CaMOCTOSTENbHON pabOThI:

— CaMOCTOATCIIbHOC PCUHICHUC 3a1a4 110 TEMaM IMPAKTHUICCKUX SaHSITI/Iﬁ;
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— pa30op 1 caMOCTOSTENFHOE U3YUEHHE TEOPETUIECKOT0 MaTepHaa 1o
KOHCIIEKTaM JICKIUI U 10 y4eOHbIM MOCOOUSIM U3 CIIKUCKA UICTOYHUKOB JIUTEPATY -
PBL;

— IIOJArOTOBKA K 3a4eTy.

OTHU BUIBI CAMOCTOSITENILHON pabOThl CTYJIEHTOB KOHTPOJUPYIOTCS B XOJ€

MIPOBEPKHU JOMAITHUX 3aJ]aHHI, KOHTPOJIBHBIX PaboT, 3a4€TOB U SK3aMEHa.

B ocBoeHMM IUCHUIUIMHBI WHBAIWAAMU W JUMUAMH C OTrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsI OOJIBILIOE 3HAYEHUE MMEET MHAMBUAYaJbHas ydeOHas
paboTa (KOHCYJIbTAalliH ) — JIOIOJHUTENIBHOE pa3bsiCHEHUE YU4EeOHOTO MaTepuaia.

NunuBuayanbHple  KOHCYJNbTAlMM IO  TIPEAMETY  SBISAIOTCA  BAXKHBIM
(pakTOpoM, CHOCOOCTBYIOIIMM HHIUBUIYadU3alUUd OOY4YEHHS U YCTaHOBJICHHUIO
BOCITUTATEIBbHOIO KOHTAKTa MEX/y MTPENoIaBaTesieM U 00y4JaroIUMCsl HUHBATUIOM
VI JIMLIOM C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMU 370POBbSI.

JUJ1s1 BBIMOJTHEHUS JOMAILTHETO MPAKTUYECKOI0 3a1aHHsI HEOOX0IMMO pa3o-
OpaTh MaTepuas o COOTBETCTBYIOIIECH TeMe pakTuueckoro 3ansatus. [Ipu stom
UCIIOJIB3YIOTCS YKa3aHUsl, JaHHbIC IIPEIIOJABATENIEM B XO1€ 3aHATHsI, a TAKXKE TEO-
peTUYEeCKUi MaTepuall, B KpaTkou (popme UMEIoIuiics B y4eOHbIX TOCOOUSIX U3
CIIMCKA OCHOBHOU JIUTEPATYpbI. ECIIN CTYyIEHT HE CMOT MOHSATHh IPUBEICHHBIN B
YKa3aHHBIX UCTOYHHUKAX pa300p TUIIOBBIX IPUMEPOB B TOW CTENEHU, YTOOBI CaMO-
CTOSITEJIHO UCITOJIb30BATh NPEMJIOKEHHBIN aITOPUTM ISl PELICHUS 3aAaHus, TO

OH MOJKCT IMOJYYUTh KOHCYJIbTALIUIO ITPCIIO AaBaTCIILA.

~ GE) 0'5 é'-;’c? < I%
Bua padorsl (MHAMBUAYAIbHOE 3aJaHHE) 2SS =g &%
= -
&3 = o| R
OaE &= © 06
N3Nel: ITporpaMmmHas peanu3zaiusi alrOpUTMOB YUC- 15 3amuTa

JISHHBIX METOJ/IOB (Ccpe/icTBaMu s3bika Maple): unrep-
noJtsiiust QYHKITUN, YUCIIeHHOE Au(depeHITuPOBaHUE U

UMHTErpupoBaHue, 3a1a4a Ko u kpaesas 3aaaya.
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N3Ne2: TIporpammHas peanusaliysi ailrOPUTMOB YHC- 15 3amuTa
JICHHBIX METOJIOB (CpelcTBaMH sA3bIka Maple): cuctemsl
JIMHENHBIX YpPaBHEHU, HEJIMHEWHBIE aIreOpanyecKue

YPaBHCHUS, YPABHCHUA B YaCTHBIX IIPOU3BOJHBIX.

N3 Nel: IlporpaMmMHas peaju3anus aJropuTMOB YMCICHHBIX METOA0B
(cpeacrBamu si3bika Maple):
HHTepnoasauus GyHKIUM, yucjieHHoe 1updepenuupoBanue

N HHTETPUpPOBAaHMUE, 3a1a1a Komu u KpaeBas 3a/iava.

Hwxe nepeurciensl BapuaHThI 3a1a4, KOTOPble HEOOXOAMMO BBITIOJIHUTD B
cucteme Maple (unu B cucteme MathCAD) npuMeHUTENHHO K JTaHHBIM, 3alHCaH-
HBIM B BUJI€ TEKCTOBBIX (hailyioB (MMs ¢aiina o3HavyaeT HoOMep BapuaHTa). Homep

3a0auu cosnadaem ¢ HOMepom 8apuaHma OAHHLIX (HOMEPOM NO CRUCK) 2PYNNbl).

3agaua 1. [lan daiin ¢ n 3HaueHussMU HeKoTopoit ¢pyukiuu f(x). Marepnonuposarts f(x) ¢ mo-
MoIlbio MHOrowieHa Jlarpanxa B 10n Toukax, mocTpouTh rpaMK U CPaBHUTH C JIMHEHHOW MH-
Teprnonsueil. /Iposepums pesyibmam ¢ noMowbio Mooy NUMapPProx.

3anaua 2. Jlan ¢aiin ¢ n 3HaueHussMH HeKoTOpo# GpyHkuuu f(x). MaTepnonuposats f(x) ¢ no-
MoInpio MHorowieHa Hetorona B 10n Toukax, mocTpouTh rpauk U CPaBHUTH C IMHEHHOW WH-
tepriosisinueit. Ilposepume pezynomam ¢ nomowbio Mooyis NUMapProx.

3anaua 3. /lan ¢aiin ¢ n 3HaueHussMu HekoTopoi ¢pyHkuuu f(x). MuTepnonuposats f(x) ¢ no-
MOIIIbIO KyOMYeCKUX CIUTaHOB (CO CBOOOHBIMH KOHIIaMK) B 10n Toukax, MOCTPOUTH rpapuK U
CPaBHUTb C JIMHEHHON UHTEepIIONALUeH. [Iposepums pe3yiomam ¢ nomMowbo MOOYs
numapprox.

3agaua 4. /lan ¢aiin ¢ n 3HaueHUsIMU HeKoTopo# ¢pyHkiuu f(x). Matepnonuposats f(x) ¢ no-
MOIIbI0 KyOM4eCKUX cIuTaifHoB (mepuoaudeckux) B 10n Toukax, mocTpouTs rpaduk U CpaBHUTH
C IMHEIHON nHTepnonsuueil. [Iposepums pe3ynrbmam ¢ noMowbio MOOYIsk NUMAPProxX.

3agaua 5. [lan ¢aiin ¢ n 3HaueHusMu HekoTopoi ¢pyHKuuu f(x). HailTu yncnennyto npousBoj-
HYIO ¥ IOCTPOUTS €€ rpaduk. IIposepums pesyromam ¢ homowwio onepamopa diff.

3anava 6. /{an daiin ¢ n 3HaueHussMU HeKoTopoi GpyHkuuu f(x). Halitu uncnennyto npousBo-

HYIO C TOMOIIbI0 MHOTOWICHA Jlarpamka u noctpouth € rpaduk. IIposepums pesyiomam ¢
nomouvio onepamopa diff.
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3anauva 7. Jlan daitn ¢ n 3HaueHusMHu HeKOTOpOo# GpyHkimu f(X). HaliTn 9ucieHHyo mpou3BoI-
HYIO C TIOMOIIBI0 KyOMYeCKOTO0 CIUIaifHa M TOCTPOUTH €€ Tpaduk. [Iposepums pesynvmam ¢ no-
Mowwio onepamopa diff.

3apaua 8. /lan daiin ¢ n 3HaueHussMU HeKOTOpo# QyHKIMH f(X) ¢ mymom g(x), 0<x<n-1, mar no
X paBeH 1. CrimaanTh 3Ha4eHUsI GYHKIUU U IOCTPOUTH e€ rpaduk. [Iposepums pezyrvmam c
HOMOWbI0 MOOYIA NUMAPPTOX.

3apgaua 9. /lan daiin ¢ n 3HaueHussMU HeKoTOpo GyHKuuu f(X) ¢ mymom g(x), 0<x<n-1, mar no
X paBeH 1. Haiiti npousBoanyto ot f(x) u moctpouts e€ rpaduk. /lposepums pe3yiomam ¢ no-
MOWbI0 MOOYIA NUMAPPTOX.

3anaua 10. [{an ¢aiin ¢ n 3HaUeHUsIMH HEKOTOpoil (yHKIMHK f(X) Ha HEKOTOpOM oTpeske. Haiitu
OIpeAeaEHHBIN HHTETpaN 10 GopMyJie Tpaneunit. [Ipogepums pe3yivmam ¢ NOMOubio onepa-
mopa int.

3agaua 11. Jlan ¢aiin ¢ n 3HaueHUsIMA HEKOTOpoii (yHKIMHK f(X) HAa HEKOTOpOM oTpeske. Haiitn
onpeaenéHHplid naTerpal no Gopmyne Cumncona. Ilposepums pe3yiomam ¢ nomoubio onepa-
mopa int.

3agaua 12. Jlan ¢aiin ¢ n 3HaUeHUsIMH HEKOTOpoii (yHKIMHK f(X) HAa HEKOTOpOM oTpeske. Haiitn
onpenenéHHplil uuTerpan merogomM Mounre-Kapno. /lposepums pezyromam ¢ nomowwio onepa-
mopa int.

?Taé&aqz} %3. IgaH ¢aiin ¢ Tabnuuno 3ananHol QyHKuel f(x,y). Halitu pemenns 3anaun Komm
= X, y
“dx MetosioM Pynre-Kytra (mpeauxtop-koppektop). IIposepums pesyrsmam c

[y(O) = Nesapuanma

nomowvio onepamopa dsolve unu mooyns DEtools.

Qa%aqa 14. Tan ¢aiin ¢ Tabauuno 3anaHHol GyHkiuei f(x,y). Haittu pemenns 3agaun Ko

- f (X, y)
E( YCOBEPIIECHCTBOBAHHBIM METOJ0OM 31‘/'mepa. Hpoeepumb pesyiomam C no-

[y(O) = Nesapuanma
Mmowwvio onepamopa dsolve unu mooyns DEtools.

q%aqa %5. %aH ¢aiin c TabnuuHo 3anaHHOM QyHKumei f(x,y). Haittu pemenns 3agaun Ko
=f(xy
“dx meroaoM Pynre-Kyrra (4-ro mopsiika TouHOCTH). [Ipogepums pe3yivmam
ty(O) = Nesapuanma
¢ nomowwto onepamopa dsolve unu moodyna DEtools.
[«pwlqa %6. IgaH ¢aiin c TabnuuHo 3anaHHOM QyHKuuMei f(x,y). Haittu pemenuns 3agaun Ko
=f(x,y

“dx MeTosioM Anamca. Ilposepums pezynomam ¢ nomowvio onepamopa dsolve

y(0) = Nesapuanma
unu moodyas DEtools.
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3anaua 17. [lan daiin ¢ TabauvnHo 3amanHon Gyukmueit f(x), a<x<b. HaiiTu pemenue kpaeBoi

(ﬂ-i- X ﬂ/

b ey = £(x)
3ama4dn ) dx dx Pa3HOCTHBIM METOIOM. [Iposepums pe3yromam ¢ nOMOWbIO

[y(@)=y(b)=0

onepamopa dsolve unu mooyna DEtools.

3anava 18. Jlan daiin ¢ TabauvnHo 3amanHon Gynknuei f(x), a<x<b. HaiiTu pemenne kpaeBou

(d2y . W,
saman Lo T ax XY= T

[y(a)=y(b)=0

pumo pes3yibmam ¢ nomoubto onepamopa dsolve unu mooyns DEtools.

METOI0M MUHUMU3ALMK HEBSA3KHU (KOJUToKauuit). /Ipoge-

3anava 19. Jlan daiin ¢ TabauvnHo 3amanHon Gyuknuei f(x), a<x<b. HaiiTu pemenue kpaeBoi

(d2y . WY,
samaan bge T ax XY= 10

[y(a)=y(b)=0

IIposepumu pe3ynomam ¢ nomowvio onepamopa dsolve unu mooyns DEtools.

METOJIOM MUHUMHU3AINH HeBA3KU (MHTerpanbHbiii MHK).

3agaua 20. lan daiin c TabnuyHo 3ananHoi pynkuueit f(x), a<x<b. Haiitu pemenue kpaeBoii
2 dy
Q(—d Y X g Ty = () i
3amaun ) dx? dx METOJIOM MUHUMHU3AMU HeBA3KHU (auckpeTHsii MHK).
[y(a)=y(b)=0

IIposepums pesynomam ¢ nomowwio onepamopa dsolve unu mooyrs DEtools.

3agaua 21. Jlan daiin c Tabnuano 3amaHHoi GyHKImei f(x), a<x<b. Haiitu pemenue xpaeBoii
2
(8 x Ty 1) )
3a1a4uu 1\ dx dx METOJIOM MUHUMHU3AINH HEeBS3KHU (TIoo0nacteit). /lpoge-
[y(a)=y(b)=0

pums pe3yiomam ¢ nomoubto onepamopa dsolve unu mooyns DEtools.

3apava 22. Jlan ¢aiin c TabnuuHo 3a1aHHON QyHKIuei f(x), a<x<b. Haiitu pemenune kpaeBoit
2
Qd R f(x) .
3ama4m ) dx? dx MetoqoM ["anépkuna. Ilposepumo pezyromam ¢ nomowusbio
[y(a)=y(b)=0

onepamopa dsolve unu mooyns DEtools.

MN3Ne2: IIporpammHuas peaju3anus aJropuTMOB YUCJICHHBIX METOH0B
(cpeacrBamu si3pika Maple):
CHCTEeMbI JIMHEHHBIX YPABHEHUIl, HeJIUHEHHbIE aJiredpanvecKkre ypaBHeHHs,

YPABHCHHUS B YaCTHBIX ITPOU3BOAHBIX.
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Hwxe nepeuriciiensl BapuaHTHI 3371a4, KOTOPhIe HEOOXOAMMO BHITIOJIHUTH B
cucteme Maple (win B cucteme MathCAD) npuMeHUTENBHO K TAaHHBIM, 3aITMCaH-
HBIM B BHJI€ TEKCTOBBIX (haiiyioB (MMs ¢aiiia o3HavyaeT HoMep BapuaHTa). Homep
3a0ayu ykazvleaemcs npu 8bloaue 3a0aHus U e 0053amesbHO cO8nadaem c Home-

POM 8apuanma OAHHbIX (HOMEPOM O CNUCK) ePYNNbL).

3apaua 1. [lan daiin ¢ matpuneir A pazmMepom N x N 1 BEKTOPOM 6)a3MepHOCTI/I n=10. Pemuts

CHCTEMY JIMHEHHBIX ypaBHeHuit A- X = b metonom ["aycca. IIposepums pezyromam ¢ nomowpio
mooyns linalg.

3apaua 2. /lan daiin ¢ marpurei A pazmepom n x n, N=10. Haiftu oOpatHyto MaTpuiry Kk A me-
togom ["aycca. IIposepumo pezynvmam ¢ nomowybto mooyis linalg.

3anpayva 3. [lan ¢aiin ¢ maTpureit A pazmepom n x n, N=10. HaliTn onpenenuTens MaTpuiibl A
meroaoMm ["aycca. IIposepums pezynvmam ¢ nomowybto mooyns linalg.

3apauva 4. /lan ¢aiin ¢ maTpurieit A pa3MepoM N X N U BEKTOPOM g)aBMepHOCTI/I n=10. Pemuth

cucTeMy JIMHEHHBIX ypaBHeHHd A- X = b metonom 3eitnens. [Iposepums pezyiomam ¢ nomo-
wvio mooyas linalg.

3angaua 5. [lan daiin ¢ matpuniei A pasmepom n x n, N=10. Haiit MakcumaibHOe COOCTBEHHOE
3HaueHue Matpulbl A. Ilposepums pezyromam c nomowvio mooyas linalg.

3agaua 6. Jlanbl BepakeHUs 2-X HEKOTOPBIX aHAIUTUYECKH 3aaHHbIX pyHKkuui f(x). Halitu
Bce peeHus ypaBHeHuit f(x)=0 merogom Hetotona. Ilpogepums pesyrsmam ¢ nomowvio one-
pamopa fsolve.

3agaua 7. JlaHbl BepakeHUs 2-X HEKOTOPBIX aHAIUTUYECKH 3aaHHbIX pyHkuui f(x). Haiitu
Bce peieHus ypaBHeHui f(x)=0 meTogom npocTeix urepauuil. Ilposepums pe3yromam ¢ nomo-
wwio onepamopa fsolve.

3anaua 8. J[aHb! BeIpaXkeHHsI 2-X HEKOTOPBIX aHAIMTHYECKH 3a1aHHbIX pyHKIwmit f(x). Haiftn
Bce peweHus ypasHeHuil f(x)=0 merogom cexymux. [lposepums pezyromam ¢ nomMoubio one-
pamopa fsolve.

3angava 9. /lans! Beipakenus Gpynkuuii f1(x,y) u f2(x,y). HaliTu Bce pemienus cucreMsl ypaBHe-
Huit f1(x,y)=0 u f2(x,y)=0 meronom HetotoHa. [lposepums pezyrvmam ¢ nomowsbto onepamopa
fsolve.

3agaua 10. [lans! Beipaxxenus pynkuuii f1(x,y) u f2(x,y). Haiitu Bce pemieHus cucreMsl ypaBHe-
Huit f1(x,y)=0 u 2(x,y)=0 MeTo10M rpagueHTHOTO crycKa. /Ipogepums pe3yiomam ¢ HOMOUbIO
onepamopa fsolve.

3agaua 11. Jlan ¢daiin c TabnuyHo 3ananHoi pyHkuuent f(x), a<x<b. Haiitu pemenue kpaeBoit

3amauu 1-ro nmopsiaka aa_u _,__ZU _f (X) C OJHOPOJAHBIMU I'PAaHUYHBIMHU 1 HAYaJIbHBIMHU YCJIOBUSIMU
t X

29



C IOMOIIBIO IBHOW Pa3HOCTHOM CXEMBI. [Iposepumsb pezyrbmam ¢ RoOMowbio onepamopa
PDEplot.

3anpava 12. Jlan daiin ¢ TabauvnHo 3amanHon Gyuknuei f(x), a<x<b. HaiiTu pemenne kpaeBoi

3aJa4uu 1-ro nopsaka a_u +_6 u — f (X) C OJTHOPOAHBIMH I'PAHNUYHBIMH U HAYAJIbHBIMH yCIIOBHAMU
ot ox

C IOMOUIBIO HESBHOM Pa3HOCTHOU CXeMBbl. [Iposepums pe3yibmam ¢ noMoujbio onepamopa

PDEplot.

3agaua 13. Jlan daiin c Tabnuuno 3ananHoi GyHkiueit f(x), a<x<b. Haiitu pemenune xpaeBoii

sagaun 1-ro mopsiaka Y +_6U _ f(X) c OnHOPOHBIMH IPAHHYHBIMU U HAYATEHBIMU YCIOBUSIMHU
ot Ox
METOIOM JIPOOHBIX IIaroB. [Iposepums pesyarbmam ¢ nomowwio onepamopa PDEplot.

3agaua 14. Jlan daiin ¢ Tabnuano 3amanHoi QyHkiumeit f(x), a<x<b. Haiitu pemenune xpaeBoii
ou ou

3ala4uu YpaBHCHHA TCIJIOIIPOBOAHOCTHU 8_ 6)(2 f(( ()O'HHOpO'HHHMH TPaHIYHBIMU 1

HAaYaJIbHBIMM YCJIOBHSIMHU C IIOMOILBIO IBHOM Pa3HOCTHOU cXeMbl. [Iposepums pe3yiomam ¢ no-
mowywvio onepamopa PDEplot.

3agaua 15. Jlan daiin ¢ Tabnuano 3amaHHoi QyHkimei f(x), a<x<b. Haiitu pemenune xpaeBoii
ou ou

3ala4uU YpaBHCHHA TCIJIOIIPOBOAHOCTHU 81:_ 6)(2 B f(( ()O'HHOpO'HHHMH TPaHIHHBIMU 1

HA4aJIbHBIMH YCJIOBHSIMHU C IMIOMOILBIO HESIBHOM PA3HOCTHOM CXeMBbl. [Ipogsepums pe3yiomam ¢
nomowwto onepamopa PDEplot.

3agaua 16. lan daiin c TabiuyHO 3a1aHHOM (ngKuHeﬁ f(x), a<x<b. HaiiTu pemienune kpacBoi
ou ou

3aJla4M YpaBHEHUSI TEIUIONPOBOAHOCTH _ Ox° f ()OHHOPOHHI’IMH TPaHITIHBIMH 1

t
HaYaJIbHBIMH yCJIOBUSIMHU METOJIOM I[pogHI)IX maroB. /Ipogepums pe3yibmam ¢ NOMOWbIO one-
pamopa PDEplot.

3anava 17. Jlan ¢aiin c Ta6quH20 3az[a2HH0171 ¢dynkuueit f(x), a<x<b. Haiitu pemenue kpaeBoit
o’u ou _ (

3a71a4y BOJTHOBOTO YPABHEHHUS - = f ()OI[HOpO}IHI)IMI/I TPaHUYHBIMU ¥ HAYaJIbHBIMH

YCIIOBUSIMH C ITIOMOIIBIO IBHOW PAa3HOCTHOH cXeMbl. [Iposepums pe3yiomam ¢ nOMOWblo one-

pamopa PDEplot.

3anayva 18. Jlan ¢aiin c Ta6quH20 3aﬂ%HHOI71 ¢dynkuueit f(x), a<x<b. HaiiTu pemenue kpaeBoit
ou ou

3aJ]a4i BOJTHOBOTO YPaBHEHHS - = £ c) OJTHOPOJTHBIMU TPAHUYHBIMH U HAYaJIbHBIMU

YCIOBUSIMU C IOMOIIBIO HESIBHOM Pa3HOCTHOM CXeMBL. [Iposepums pe3ynvmam ¢ noMoubio one-

pamopa PDEplot.

3anava 19. Jlan ¢aiin c Ta6J‘II/I‘{HzO 3az[%HH01?I ¢bynkuueit f(x), a<x<b. Haiitu pemenue kpaeBoit
ou o
3a]124H BOJHOBOTO YPABHEHUA - - G = £ c)oleoponHLIMn IPaHUYHBIMU M HaYaJbHBIMU

YCJIOBUSAMHU MCTOOOM I[pO6HBIX araros. HpO@éleﬂb pesyibmam C NOMOWbIO onepamopa
PDEplot.
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3anauva 20. [lan daiin ¢ TabauvHo 3amanHon Gyuknueit f(x,y). Haittu pemenue 3anaun Jupux-

o’u  u
ne s ypasHeHus ITyaccona 7+6—y2 =f(x, y) C OJIHOPOIHBIMU TPAHUYHBIMH YCIOBUSIMU C

MTOMOIIIBIO IPSIMBIX METOAOB PELICHUSI CETOUHBIX JUTMNTUYECKUX YpaBHEHUU. [Iposepumb pe-
3ynemam ¢ nomouwvto onepamopa PDEplot.

3anaua 21. lan daiin ¢ TabauvHo 3amanHon Gyuknueit f(x,y). Haittu pemenue 3anaun Jupux-

2 2u

ou
ne nis ypaBHeHnus [lyaccona 8—2+F =f (x, y) C OJHOPOIHBIMU I'DAaHUYHBIMU YCIOBUSIMU C
X y

MTOMOIIIbIO UTEPALIMOHHBIX METOIOB PEILICHUSI CETOYHBIX AJUIUIITUYECKUX ypaBHEHUH. [Ipoge-
pumb pesyromam ¢ nomowvbro onepamopa PDEplot.

3agaua 22. Jlan daiin c TabnuyHo 3ananHoi pynkuuent f(x,y). Halitu pemenue 3anaun J{upux-

o’u  Ju
e s ypaBHenus I[Tyaccona 2 + 6_y2 =f (X, y) C OJIHOPOHBIMU TPAHUYHBIMHU YCIOBUAMH

METOAOM penakcanuu. /lposepums pesynomam ¢ nomowwbto onepamopa PDEplot.

7. Ilepeyenb WH(GOPMANMOHHBLIX TEXHOJOIHI, HCHOJb3yeMbIX IPH
OCYLIIEeCTBJICHHMH 00pa30BaTEJIbHOIO MPoLecca N0 AMCUUILIMHE (MoAYa10) (IpHU

HEe00X0AUMOCTH)
7.1 IlepeyeHb HHGOPMANUOHHO-KOMMYHHKANMOHHBIX TEXHOJIOT U

— IIpoBepka noMamHuX 3aJaHUM U KOHCYJIbTUPOBAHUE TIOCPEACTBOM HJIEK-
TPOHHOM TIOYTHI.
— Hcnonb30BaHne 2JEKTPOHHBIX NPE3EHTALMI IIPU POBEACHUH JIEKLIIMOH-

HBIX W ITPAKTHYCCKUX 3aHSATHUH.

7.2 TlepeyeHb JUIIEH3HOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOIro MpPO-

TPaMMHOT0 o0ecreYeHu st

1.Mathematica Computer Aided Design (MathCAD) 2001 Professional,
(MathSoft Inc., USA) uinu Gosiee HOBasi BepcHsl.
2.Maple ver. 8.0, (Maple Waterloo Inc., Canada) niu 6osiee HOBast BepCHsl.

3. Statistica ver.5.5, (StatSoft Inc., USA) uinu Gosiee HOBasi Bepcusl.
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4. Microsoft Office (MS Word, MS Excel) 2010 nnm Gosniee HOBast BEpCHs.

7.3 HepequL COBPEMCHHBIX l'[pO(l)eCCI/lOHaJILHLIX 0a3 JAaHHBbIX 1 UH-

(opManMOHHBIX CIPABOYHBIX CHCTEM

DNEeKTpOHHAS

(http://www.elibrary.ru)/

ouodImoTeyHas cucreMa eLIBRARY.RU

8. MartepuajibHO-TEXHUYECKOE o0eclevyeHune mo JUCHUUIINHEe (MOXYJIIO0).

MarepuanbHO-TeXHUYECKOE 00ecredeHre JUCIUIUIMHBI (MO-

No Bua pa6or
JIyJisl) 1 OCHAIIICHHOCTh
1. JlekuuoHHble 3aHATUSA | JICKIIMOHHAST ~ ayJUTOpPUs, OCHAICHHAs NPE3CHTAIIMOHHON
TEXHUKOH (MPOEKTOp, PKpaH, KOMIIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM IPOTPAMMHBIM obecrieueHrEeM (ITO):
Microsoft Windows10, Microsoft Office 2010, MathCAD14,
Maplel8
2. JlaGopatopuble  3aHs- | KoMIBIOTEpHBII KJIacC, OCHAIIEHHBIA IPOTPaMMHBIM O0ecTIe-
THS yenueM (I10): Microsoft Windows10, Microsoft Office 2010,
MathCAD14, Maplel8
3. ['pynnoBeie  (uHauBU- | KoMIBIOTEpHBIN Ki1acc, OCHAIICHHBIN MpOrpaMMHBIM o0ecre-
nyanbHble) KoHCynbTa- | yenueM (I10): Microsoft Windows10, Microsoft Office 2010,
1107041 MathCAD14, Maplel8
4. Texymmii  koHTpousb, | KoMIbloTepHBIH Ki1ace, OCHaIlEHHBIH POrpaMMHBIM obecre-
npoMexyrouHas arre- | yeHueM (I10): Microsoft Windows10, Microsoft Office 2010,
cranus MathCAD14, Maplel8
S. CamocrosrenbHas pa- | KabuHer st caMoCTOSTENbHON pabOThI, OCHAILEHHBIM KOM-

oora

NBIOTEPHON TEXHUKOHN C BO3MOKHOCTBIO ITOJKJIFOYEHHS K CETU
«MHTEpHET», MpOrpaMMOi 3KpPaHHOTO YBEIMYEHHUsI U obecrie-
YEHHBIH  JIOCTYIIOM B  DJIEKTPOHHYIO  MH()OPMAIIMOHHO-
00pa30oBaTeNIbHYIO Cpely YHUBEPCUTETA, & TAK)KE OCHAILEHHBIH
ITIO: Microsoft Windowsl0, Microsoft Office 2010,
MathCAD14, Maplel8
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