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1 ey v 3a1a4M U3y4YeHU S TUCHMILTHHBI

1.1 Hean AucCHUNJIMHBL.
N31m0KHUTh OCHOBBI YUCJICHHBIX METOJIOB PEIICHHSI OCHOBHBIX MaTEMaTUYECKUX 3a/1a4 Ha
OBM, noka3arhk IPHEMbI K METOJIbI IIOCTPOCHUS JIUCKPETHBIX MOJICIICH OCHOBHBIX 3aJ1a4 aHaJIM3a

u quddepeHnnanbHbIX YpaBHEHUH.

1.2 3agauyu AUCHMIINHBI

OcHoBHas 3a/1a4a Kypca — (GOpMUPOBAHUE y CTYAECHTA MPEACTABIECHUI O UUCIEHHBIX Me-
ToJlax pewmenus 3agad Ha OBM. Yriybnenue mareMaTHueckoro o0pa3oBaHus U pa3BUTHE IIPaK-
TUYECKUX HABBIKOB B 00JIACTH MPHUKIATHON MaTeMaTHKH. CTyE€HTHI TOJKHBI OBITH TOTOBBI HC-
M0JIb30BATh MOJTYYECHHBIC B 3TOM 00JaCTH 3HAHMS KaK MPH U3YYEHUH CMEXHBIX JUCIUILINH, TaK
U B Ipo(hecCHOHAIbHON AEATEIbHOCTH.

BocnuraTtenbHbIMU 3a1a4aMu Kypca SBJISIOTCS: BOCHUTAHUE CAaMOCTOSITEIbHOCTH, OTBET-
CTBEHHOCTH, YMEHHSI CAMOCTOSATEIBHO paboTaTh C TEMAaTUYECKOM JINTEPATYpOr U peIiaTh 1Mo-
craBieHHblie 3a1aun cpeacreamu MathCAD u Maple.

BbipaboTka HaBBIKOB HCIOJIb30BaHUS CIELIUATU3UPOBAHHBIX MAaTEMATHYECKUX TAKETOB
KaK HHCTPYMEHTA PELICHUs IPUKIIAJHBIX 3a/1a4 SBIIETCS HE0OXOMMbIM TpeOOBaHUEM B COBpE-
MEHHBIX YCIOBHUSX, YTO YKa3bIBa€T HA aKTyaJIbHOCTh TaHHOW Y4eOHOW AUCIUIUTMHBL. V3ydueHune
JTVICIIATUTMHBI COTIPOBOXKIAECTCSI PACCMOTPEHUEM BO3MOKHOCTEH MPOTrpaMMHUPOBAHUS TAKETOB
MathCAD u Maple, Ha KOTOPBIX pealn3yrTCs H3y4aeMble BEIYHCIUTEIBHBIC AITOPUTMBI.
[Tpexne Bcero, 3TO MO3BONISET PACKPHITh BO3MOKHOCTH YKa3aHHBIX ITAKETOB B IJIaHe Mpodeccu-
OHAJBHOH NIEATENFHOCTH: KaK MPEToAaBaHusl, TaK U TIOCTPOCHUS SJIEKTPOHHBIX YIEOHBIX ITOCO-
owmii. Kpome Toro, BEICOKa METOIUYECKAs IICHHOCTh: B OTIIMYUE OT CUCTEM IPOTPAMMHUPOBAHHS
Pascal, Delphi, C++ u ap., 3T0 03BOJISIET COYETATh PEATNU3AlMI0 YUCICHHBIX aJTOPUTMOB C aHa-
JUTUYECKUMHU IpeoOpa30BaHUAMH KOMIBIOTEPHOH anreOpsl U pa3HOOOpa3HbIM 2-X U 3-

XMEPHBIM rpapuecKUM MPeICTaBICHUEM.

1.3 MecTo aucuuiinHbl (MOAYJ1s1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuniauHa BXOIUT B 00s13aTenbHyto yacTh biioka 1 "ucuumiuasl (Moxynun)" yyeOHo-
ro miaanHa. IIpu ocBoeHNH MaTepHuanaoB Kypca oT o0ydaromerocst Tpedyercs: oAroToBKa o cie-
JOYIOUIMM JTUCHUIUINHAM: «MaremaTudeckuil aHanus», «JIuHeitHas anreOpa M aHaIWTHYECKas
reomMeTpus», «PyHKIHOHATIBHBIN aHaIN3Y, «/luddepeHiuanbibple ypaBHEHU», a TAKKE YMEHHS

W HABBIKH, IMOJIYYCHHBIC IIPU OCBOCHHU KYypCa ((HpOFpaMMI/IPOBaHI/Ie». I[aHHOC 00CTOSITEIILCTBO



CBHUICTCIIBCTBYET O TECHOM MC)KHpeHMeTHOﬁ CBs3H1 KypcCa «YucimeHHbIe METOJBI» C OCTAaJIbHBIMH

JUCHUITIIMHAMMU.

1.4 [lepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yYeHHs 0 JUCUHUILIMHE (MO1YJ/II0), CO-

OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMM 0CBOEHHsI 00pa30BaTe/bLHONH NMPOrpPaMMbl

W3ydeHnne naHHON yueOHOW JUCIMILTUHBI HATPABIICHO HA (POPMHUPOBAHHUE Y O0yUAIOLTUXCSI

npodeccuonansubix komnerennuii: OIMK-1, OTIK-5, TTK-4.

KO)I 1 HAMMCHOBAHUC I/IH[[I/IKaTopa* JOCTHKCHUSA
KOMIICTCHIIMH

Pe3yJ’ILTaTH OGy‘IeHI/Iﬂ o AUCLUIIINHC

OIIK-1 CrocobeH HaxomuTh, HOPMYIHPOBATE W PEIIaTh aKTyaJdbHBIC M 3HAYUMEIE POOIEMBI (hyHIAMEHTATh-

HOHM MaTEMAaTHUKH U MEXaHUKH

HOIIK-1.2. OcymecTBusieT BHIOOP METOIOB pe-
IIeHUS 33129 pyHIAMEHTAIbHOH MaTeMaTHKH

3HaeT MeTOIpI IOMCKA B aHAN3a HH(OpMaIH

YMeeT NpUMEHSATh COBPEMEHHBIC NH()OPMAMOHHBIE TEXHO-
JIOTUH Ha MPAKTHKE

BnaneeT HaBbIKaMH pa60TH C KOMIBHOTCPOM, HaBbIKAMH
HCIO0JIb30BaHUA MMPOTPaMMHBIX CPCICTB

OIIK-5 CriocoGeH pa3pabaThiBaTh aITOPUTMBI X KOMIIBIOTEPHBIE IPOTPAMMBI, TIPUTOAHBIC TS MPAKTHIECKOTO

MNPUMCHCHU A

NOIIK-5.2. Peanmu3yeT anropuTMBI C HCHOIB30-
BaHHEM COBPEMEHHBIX CPEJICTB pa3pabOTKU MpH-
KJIQJIHOTO IPOrPaMMHOT0 00eCIedeH s

3HaeT OCHOBBI TEOPHUH ITOTPELTHOCTEH ¥ TEOPUH MIPUOIIH-
JKCHUH, OCHOBHBIEC YHCIICHHBIE METO/IbI aIre0phbl, METObI
MOCTPOCHHS HHTEPIOJIAIIMOHHBIX MHOTOWICHOB

YMeeT 4UCIeHHO pellaTh ypaBHEHUS, IPUMEHSS AT 3TOr0
CIIEJICTBHA U3 TEOPEMBI O CXKUMAIOIINX 0TOOpaKEHUSX, HC-
MOJIb30BAaTh OCHOBHBIC MOHATHUS TEOPUH CpPEIHEKBaAPaTHI-
HBIX TPUOIKEHUH 1711 TOCTPOSHHUS 3JIEMEHTa HAMITYqIIIero
IpUOIMKEeHUS (B MHTETPAIbHOM U AUCKPETHOM BapHaHTaXx)

Brnaneer MeTonaMu M TEXHOJIOTHSMH pa3pabOTKHU YHCIICH-
HBIX METOJOB JUIA 3a1a4 U3 CICAYIOLIMX Pa3IeioB: TEOPHSI
aNMpPOKCUMAIINY, YHCICHHOS WHTETPHPOBAHUE, JHHEHHas
anreOpa, oOBIKHOBeHHBIE nuddepeHIuanbHbIe ypaBHEHNS,
ypaBHEHUsI MATEMATHYECKOH (DH3UKH

ITK-4 CnocobeH pa3pabaTsiBaTh NporpaMMHOE oOecniedeHne JUIsl PelIeHs NPUKIaaHbIX 3a1a4 B cdepe npodec-

CHOHAJIbHOM JACATCIBHOCTHU

WIIK-4.1. iMeeT HaBBIKK HCIIONB30BAHUS COBpE-
MEHHBIX SI3BIKOB IPOrPaMMHUPOBAHMS Ul pas3pa-
0OTKH MPOTPAaMMHOTO 00ECTIeUEeHUS

3HaeT MeTo/bl YicIeHHOTo auddepeHInpoBanus 1 MH-
TETPUPOBAHNS, METOJIbI YUCIIEHHOTO penieHus nuddepeH-
I[HAJIbHBIX YPaBHEHUH

YMeeT HHTepIOJIUPOBATh M OLIEHUBATh BO3HUKAIOIIYIO M0~
IPEIIHOCTh, MPUMEHATH (OPMYJIIbI YUCIeHHOTO TuddepeH-
LUPOBAHMS U UHTETPUPOBAHMUS, IPUMEHSITh METOJIbI YUC-
JIEHHOTO pemenust quddepeHIanbHbIX ypaBHEeHHUH.

Brnageer HaBbikamMu paboOTBl C KOMITBIOTEPOM, HaBBIKAMH
WCTIIOJIb30BaHUs IPOTPAMMHBIX CPEJICTB

PC3y.]'IBTaTI)I O6y‘IeHI/I5[ M0 JUCHUILIMHE JOCTUTAIOTCA B paMKax OCYHICCTBJICHUA BCEX BU-

JIOB KOHTAaKTHOM U CaMOCTOATEIbHOU pabOThl 00Y4aIOIIUXCS B COOTBETCTBUU C YTBEPKICHHBIM

y‘{e6HLIM IIJIAHOM.

I/IHIlI/IKaTOpBI JOCTIDKEHUS KOMIIETEHIIUM CUHUTAIOTCS C(pOpMI/IpOBaHHBIMI/I npu JOCTUIKEC-

HHUH COOTBCTCTBYIOIIUX UM PE3YJIbTATOB O6yquHH.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI
2.1 PacnipeaesieHne TPYA0EMKOCTH AUCHMILIMHBI IO BUAaM padoT.
OOm1ast TpyA0EMKOCTh AMCIUILUIMHBI cocTaBiisgeT 6 3au.en. (216 yacoB), ux pacmpenene-

HUE 110 BUJaM paboT IpeICTaBICHO B TaOIHUIIE.

Buast padot Bcero Dopma 00yueHus
4acoB OYHasi
VI VIII
CeMecTp ceMecTp
(gacer) (gackr)

KonrakTHasi padoTa, B TOM 4nciie: 1245 58,2 66,3
AyauTopHble 3aHATHSA (Bcero): 116 52 64
3aHSTHS JISKIIMOHHOTO TUIIA 48 18 32
J1a00paTOPHBIE 3aHATHS 64 34 32
NPaKTHYECKUE 3aHATUS
CEeMUHAPCKHE 3aHSTHS
MNuasn koHTaKkTHas padora:
KoHTponb caMocTosTeIbHOI paboThI 8 6 5
(KCP)
IIpomexxyrounas arrecranus (UKP) 0,5 0,2 0,3
g::MOCTOHTeJIBHaﬂ padora, B TOM YucC- 55.8 49.8 6
CaMOCTOSITeIPHOE HM3YYCHHE Pa3/IeNoB,
CaMOIIOATOTOBKA (IIPOpabOTKa U TMOBTOpE-
HHE JIEKIIHOHHOTO MaTepuala 1 MaTepuaia 43 40 3
Y9eOHUKOB M y4eOHBIX MMOCOOWH, MOITO-
TOBKa K JIAOOPAaTOPHBIM M IPAKTHIECKUM
3aHATUSIM)
[ToaroroBka k TekyunieMy KOHTPOJIIO 12,8 9,8 3
Kontpoas: 35,7 35,7
IloaroroBka k 3auety
[ToaroroBka K 3K3amMeny 35,7 35,7
Oobmas Tpygoem- yac. 216 108 108
KOCTh B TOM YHCJe KOH- 124.5 58,2 66.3

TaKTHasi padora

3a4. e 6 3 3

2.2 ConepxaHue IMCUMILTAHbBI

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTHU O pa3fiesiaM AUCIUILIUHBL.

Paznensl qucuuniauHbl, u3ydaemeie B 7 cemectpe (4 Kypc)

No KonnuecTBo yacos
pas- HaumenoBanue pa3aenon AymuTopHas Breaynuopras
o Bcero pabota pabora
A 1 | m | 13 CPC
1. |[Ipubamxkenue GpyHKuun 28 6 10 12
2 Uucnennoe nuddepeHnupoBanme 32 6 12 14
Y MHTETPUPOBAHHE




YucneHHble METO/IbI pEILICHUS 3a-
nauu Ko 1 cucteM 0OBIKHO-
BEHHBIX JU( P epeHITnATBHBIX
ypaBHenuii (OY). Annpoxkcuma-
1151, yCTOMYMBOCTh, CXOAUMOCTb.
Cerounsle pyHKIuu. Metoxa Dii-
aepa.

32

Hroro 1o pasaciiaM JUCHUILIAHBL

92

18 34 40

Kontpons camocrosrensHoi pado-
11 (KCP)

6

[IpomexxyTouHas arrecrauus
(KP)

0,2

[ToaroroBka K TeKyliemMy KOHTpPO-
10

9,8

9,8

IlogroroBka K 3a4ery

OO61mas TpyA0eMKOCTh MO AUCIIH-
TJTUHE

108

Paznens! qucuunnuHbl, u3ydaemeie B 8 cemectpe (4 Kypc)

pas-
nena

HaumeHnoBanue pasaciioB

KomnyecTBo yacos

Bcero

AynuropHas

pabora pabora

JI I13 JIP CPC

Mertonsl Pynre-Kytthl pemienus
cucrteM O/1Y. Ilpumenenue npa-
BWJIa PyHre npakTuieckon OLEHKU
norpemrHocTy. Meron Anamca.
ITpoBepka cymecTBOBaHUS TOYHO-
ro peuieHus 10 HalIEeHHOMY MpH-
OJIMKEHHOMY

18

Pemenne cucrem TMHENHHBIX aJl-
reOpanyeckux ypaBHeHuil. [1ps-
MbIe MeToIbl: ["aycca, ['aycca ¢
BbIOOPOM T'JIaBHOT'O 3JIEMEHTA.
OneHka NOorpenHOCTH YU CIIEHHBIX
METO/IOB pelIeHus anredpanye-
CKHX cucreM. MrepalinoHHbIe Me-
TOZBI PEILICHUS JINHEUHBIX CUCTEM.
Mertoz npoCThIX UTEpauil, METO
3einens. Meron nporonku. Meto-
JIbl TPUOJIM>KEHHOTO PELIeHUs He-
JUHENWHBIX aNreOpandyeckux ypas-
HEeHMl. MeTop nesieHust OTpe3ka
nonoyiaM. Meron npocTou urepa-
. Meton HeroToHa (MeToz Ka-
caTeNbHBIX). Pemenue cucreMsl

anredpandyeckux ypaBHEHHH.

28

13 13 2

Bueaynuropnas




YucneHHble METOIbI PeIIeHHS Kpa-
eBOM 3a7auu Ut JuddepeHIraTb-
HBIX YPaBHEHHU B YaCTHBIX MIPOU3-

3 [BOAHBIX (YpaBHEHME TEILIONPO- 24 11 11 5
BOJHOCTH, BOJJHOBOE YpaBHEHHUE,
3anada Jlupuxie 1 ypaBHEHUs
ITyaccona). SIBHBIC 1 HESIBHBIC
Pa3HOCTHBIE CXEMBbI. METO/I CETOK.
Hroro mo pazaenaM JuCIUATIIIUHBI 70 32 32 6
KoHTposib camocTosTenpHOM pado- 2
Th1 (KCP)
[IpomexxyTouHast arTecTanus 03
(MKP) ’
[TonroroBka K TeKyliemMy KOHTpPO-
i)
[ToaroroBka K SK3aMeHY 35,7
OO0mias TpyA0€MKOCTh IO TUCIIH- 108
TJIMHE
2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3aHATHSA JTeKINOHHOIO TUIIA
Ne HaumenoBanue dopma Te-
n/n paszena Conepsxanue pasjiena KYyIIero
KOHTpPOJIst

1. | Ilpubmmxenue Oco0EHHOCTH MaTEeMAaTUYECKUX BBIYUCIIC- IIpoBepka

byHKIUH Hul, peanuzyeMbix Ha DBM. [Ipubmkénnbie JOMaIIHero
quciia U IEHCTBUS C HUMU. 3a/1aHus

[Tpubnmxenne GyHKINUH MHOTOYIICHAMH.

WHTepnoiasuuoHHbIH nosuHoM B ¢popme Jlarpan-
ka. MaTepnonsunonHbii nosuHoMm B popme Hrto-
toHa. KyOuueckue crnaiinel. MeTo HauMEeHbIINX
KBaJIpaToB, TPUTOHOMETPUYECKUN MHOTOUJIEH.
CriaxuBaHue HaOII0IeHUH.

2. | Yucnennoe audde- Yucnennoe nuddepenunposanue. [Ipo- IIpoBepka
PEHIIMPOBAaHUE U UH- | cTeiIue GopMyJibl YUCIEHHOTO AU depeHupo- | JOMAIIHETO
TErpUpOBaHUE BaHus. OnieHka norpemHocTd. ONTUMANBHBIN ar | 3aJaHus

YHUCJIEHHOTO U pepeHpoBaHusl.

UYucnenHoe nnterpuposanue. Ksagparyp-
Hble (POPMYIIBI: IPSIMOYTOJILHUKOB, TpareuuH,
Cumrncona. [IpaBuno PyHre u yrounenue no
Puuapacony. Meron Monte-Kapuo.

3. | Pemenue ypaBHeHUI Pemienue cuctem JTMHEHHBIX aaredpaunye- IIpoBepka
U CHCTEM, MeToAbl | CKUX ypaBHeHHM. [Ipsmble meTonbl: ["aycca, ['ayc- | momarmiHero
JTUHENHON anredpbl ca ¢ BBIOOpOM TJIaBHOT'O 3JIeMeHTa. Brruncnenue 3a/1aHus

onpezaenuTenel 1 00paTHON MaTPHUIIBL.
OO0yCIOBIEHHOCTh MATPHUIIBI TWHEHHON CH-
creMbl. OlieHKa NOTPENTHOCTH YHUCICHHBIX METO-
JIOB PEIICHUS alreOpanyecKux CUCTEM.
HrepanimoHHbIe METOBI PELICHUS JTMHEN-
HBIX CUCTeM. MeTOo1 MPOCTHIX UTEPALUA, METO]T




3eiaens. Metoa mporoHkKH.

YactuuHbie TPoOJIeMbl COOCTBEHHBIX 3HA-
YEHU MaTpUIbI.

MeTo/1bI TPUOIMKEHHOTO PEIICHHS HEeTTU-
HEWHBIX alreOpandyecKux ypaBHeHUH. MeTon fe-
JIeHUs1 OTpe3Ka nomnoyiaMm. Meroj npocToii urepa-
117078

Meroa HeroToHa (METOT KacaTeNbHbIX ).
Pemmenune cuctemsl anredpandeckiux ypaBHEHUH.

4. | OOBIKHOBEHHBIC
muddepeHnraiIbHbIC
ypaBHEHUS U YpaB-
HEHUSI MaTeMarudye-
CKOH (hU3UKH

Uucnennsle MeToAbl pemieHus 3agauu Ko-
M JIJIL CUCTEeM OOBIKHOBEHHBIX A depeHInanb-
HbIX ypaBHeHuH (O1Y). Annpokcumanusi, ycToi-
YUBOCTh, CXOAUMOCTh. CeTounble pyHKIMU. Me-
oA Diiepa.

Mertonbl Pynre-KyTThl penieHus cucteM
OAY. Ilpumenenue npasuiia PyHre npakruueckoit
OIICHKH MOTPEIIHOCTH.

Meron Anamca. [IpoBepka cyiiecTBoBaHUs
TOYHOTO PEUICHHUs 110 HalIeHHOMY pUOIKEH-
HOMY.

UucneHHble METO/IbI PEIIeHUs] KPaeBoii 3a-
naun Uit qudGepeHInaTbHBIX YPaBHEHUH B 4acT-
HBIX IPOU3BOHBIX (YpaBHEHUE TETIONPOBOIHO-
CTH, BOJIHOBOE YpaBHEHHE, 3a1aua {upuxie s
ypaBHeHus [lyaccona). SIBHbIe U HesIBHBIC pa3-
HOCTHBIE CXeMbI. MeTOJ| CETOK.

IIpoBepka
JIOMAIITHETO
3a1aHus

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHApPCKHe 3aHATHSA/ 1a0o0-

paTtopHbie padoThI)

Ne HaumenoBanue dopma Te-
n/n pa3aeia TemaTuka 3anaTHii KyIlero
KOHTPOJIsA

1. | IIpubnnxenue OcobeHHOCTH MaTeMaTUYeCKHX BbIYHUCIIe- IIpoBepka

byHKIUH HuH, peanusyeMbix Ha DBM. Ilpubnmxénneie JIOMAIIHETO
YHCJIa U JEHUCTBUS C HUMH. 3a/laHus

[Ipubnmxenne GyHKINUNA MHOTOUYIEHAMHU.

WHTepnoasiMoHHbIN mosuHOM B ¢popme Jlarpan-
ka. MaTepnonsunonHbii nosuHoMm B hopme Hrto-
tToHa. KyOuueckue criiaiinbl. MeTo HaMEHBIINX
KBaJpaToOB, TPUTOHOMETPUYECKUI MHOTOWIEH.
CriaxuBaHue HaOII0IeHUH.

2. | Yucnennoe mudde- Uucnennoe nuddepennnponanue. [1po- [TpoBepka
PEHLIMPOBAaHUE U HH- | cTedIme GopMyIIbl YUCIeHHOrO AuddepeHunpo- | TOMaIIHero
TETPpUPOBAHUE BaHMs. O1ieHKa morpemHoCcTy. ONTUMaNbHBIA AT | 3aJaHUs

YHUCICHHOTO ¢ PepeHIIMPOBAHNS.

Uucnennoe narerpupoBanue. Ksagparyp-
HbIe (POPMYIIBIL: IPSIMOYTOJIEHUKOB, TPATEIHiA,
Cumncona. [Ipasuiio PyHre n yrounenue no
Pruapncony. Meron Monre-Kapiio.

3. | Pemenue ypaBHeHHI Pemienue cuctem IMHEHHBIX aaredpanye- IIpoBepka
U CHCTEM, MeToAbl | cKux ypaBHeHHM. [Ipsmble meTonsl: ['aycca, ['ayc- | nomamsero




JTUHEWHOH anreOpsl ca c BEIOOPOM TJIaBHOTO AJIeMeHTa. Beruncnenue 3a1aHus
ornpenenurenei 1 0OpaTHON MaTPHUIIBL.

OO0ycoBICHHOCTh MATPHUIIBI TMHEHHOM CH-
ctembl. O1leHKa NOrPEUTHOCTU YUCIEHHBIX METO-
JIOB PEIICHUS aNredpanyecKux CUCTEM.

HrepanimoHHbIE METOBI PELLICHUS JTUHEH-
HBIX cUCcTeM. MeTo/ POCTBIX UTEpaLUil, METO
3eiinens. MeTox NpOroHKH.

YactuyHble TpoOsieMbl COOCTBEHHBIX 3Ha-
YEHUN MaTPULBL.

MeTo1p1 TPUOTMKEHHOTO PELIeHHs HEeTU-
HEHHBIX are0pandeckux ypaBHeHuil. Metox ne-
JIeHUs OTpe3Ka romnosiaM. Meroa npocTou urepa-
LUH.

Meroxa HeroToHa (MeTOT KacaTelbHbIX ).
Pemienue cucteMsl anredpandecKux ypaBHEHHI.

4. | OOBIKHOBEHHBIE Uucnennsie MeToAbl pemienus 3agaun Ko- [IpoBepka
muddepeHranbable | U UIs CHCTEM OOBIKHOBEHHBIX JH(QepeHnnanb- | JOMAIIHEro
ypaBHEHUsT U ypaB- | HbIX ypaBHenuil (OlY). Annpokcumarnus, ycToi- | 3aaHus
HEHUsI MaTeMaThde- | YUBOCTh, CX0AUMOCTh. CeTounbie pyHkimu. Me-
CKOH pu3uKu oz Dunepa.

Meroas! Pynre-KyrTsl pemenns cuctem
OY. Ilpumenenue npasuia PyHre npaktuyeckoin
OLICHKH MOIPELIHOCTH.

Meroa Anamca. [IpoBepka cyiiecTBoBaHUs
TOYHOT'O PEUICHHUS 110 HallIeHHOMY IPUOIKEH-
HOMY.

UucneHHble METO/Ibl PELLICHUsI KpaeBoOi 3a-
nauu i quddepeHIanbHbIX ypaBHEHU B 4acT-
HBIX IIPOU3BOHBIX (YpaBHEHUE TEIIONPOBOIHO-
CTH, BOJIHOBOE ypaBHEHHE, 3aAaua {upuxie as
ypaBHeHus [lyaccona). SIBHbIe U HEsIBHBIE pa3-
HOCTHBIE cXeMBbl. MeTOJ| CeTOK.

2.3.3 [IpumepHas TeMaTHKAa KypCOBBIX padoT (IIPOEKTOB)

KypcoBble paboTsl — HE IPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs 1JIs1 CAMOCTOATEIbHOH pPadoThl

00y4YaKIIUXCS M0 TUCHHILINHE (MOYJIIO).

IlepeueHp yueOHO-METOMUECKOTO 00ecTieueH s JUCIIUILIHHEI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI




1 |Pabora ¢ nexumonueM|l. baxBanos, H.C. Uucnennpie MeTOmbI [ DIEKTPOHHBIN pecypc] :

MaTepuaioM, TOUCK U yue0. mocobue / H.C. baxsanos, H.I1. XXunkos, I'.M. Ko-
aHaJIU3 JIUTEepaTypsl H 0enbKOB. — DJEeKTpoH. 1aH. — Mocksa : M3naTenbeTBo
AJIEKTPOHHBIX HCTOYHU- "Jlaboparopus 3uanwmii", 2015. — 639 c. — Pexum nocryna:
KOB HH(pOpPMAIHU IO 3a- https://e.lanbook.com/book/70767
JaHHOU TIpo0OieMe 2. baxsanos, H.C. UuciieHHbIe METO/IBI B 33/1a4aX U yIIPAKHCHH-
2 |A3ydyenme  TeopeTHUe- ax [DnexkTpoHHbIN pecypce] : yuel. mocodue / H.C. baxpaios,
CKOro Marepuayia K Ja- A.B. Jlanun, E.B. YnxoHKOB. — DIIeKTpoH. AaH. — MockBa
OOpaTOPHBIM 3aHATHUSIM : UsnarensctBo "JlabopaTtopus 3nanuit", 2015. — 243 c. —
3 |BbloaHeHHe AOMAIIHUX Pexxum mocryna: https://e.lanbook.com/book/70743
3aaHui 3. Bonkos, E.A. UnucneHnHbie METOIbI [ DIIEKTPOHHBIN pecypc] :
4 |[ToaroToBKa K 3a4eTy yue0. — Dnektpon. gaH. — Cankr-IlerepOypr : Jlans, 2008.

— 256 ¢. — Pexxum poctymna: https://e.lanbook.com/book/54

4. Cpouko, B.A. Yucnennsie metobl. Kypc nexuuii [ DneKTpoH-
HBII pecypc] : yue0. mocobue — DnekTpoH. naH. — CaHKT-
[TerepOypr : Jlans, 2010. — 208 ¢. — Pexum nocryna:
https://e.lanbook.com/book/378

5. Nemunosuy, b.I1. Uucnennsie Metoasl ananuza. [Ipubnmke-
Hue QyHKIHUH, TuddepeHIHATbHBIC U MHTETPALHBIC YPaB-
HeHus [DnekTpoHHbIN pecypce] : yueb. mocodue / b.I1. [le-
muaosud, M.A. Mapon, 2.3. lllyBasioBa. — DJIEKTpPOH. JdaH.
— Cankr-IlerepOypr : Jlanp, 2010. — 400 c. — Pexum no-
crymna: https://e.lanbook.com/book/537

VY4ebHO-MeToIM4YeCKHe MaTepualbl Uil CaMOCTOSTEIbHONM pPabOoThl OOydaroOmMXCS M3
YHCiIa MHBAIKU/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 37J0POBbs U BOCHPUATHS UH(DOPMAIIH:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O IOKYMEHTA,

— B (opme ayauodaiina,

— B reyatHo (opme Ha s3bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTATEIbHOTO ammapara:

— B mieuaTHoi (opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popmMme ayaunodaiina.

JlaHHBIN MepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Y-

Haromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

B xozxe n3yueHust JUCUUIUIMHBI IPEIYCMOTPEHO UCHOIB30BAHUE CIEAYIOIINUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKIIUH, TPAKTHYECKUE 3aHATHUS, CAMOCTOATENbHAs paboTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOAX0/ B paMKax IPEnoJaBaHus IUCLUILIMHBI PEAIU3YETCs B MC-
[0JIb30BAaHUN MHTEPAKTUBHBIX TEXHOJIOTUI U aKTUBHBIX METOJIOB (IIPOEKTHBIX METOAMK, MO3rO-
BOr0 LITypMa, pa300opa KOHKPETHBIX CUTyallUi, aHAINW3a IeJarornyeckux 3ajad, regaroruye-
CKOTI'0 9KCIEPUMEHTA, UHBIX ()OPM) B COUETAHUH C BHEAYAUTOPHON pabOTOM.

WudopmanroHHble TEXHOJIOTHH, TIPUMEHIEMbIEC TIPU M3YYEHUU TUCIMIUIMHBI: UCTIOIb30-
BaHNe HMH(OPMAIIMOHHBIX PECYPCOB, JOCTYMHBIX B MH(POPMALMOHHO-TEICKOMMYHUKAITMOHHON
cetu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IPH U3YyYEHUN AUCLHUILUINHBI
— JUId JIML ¢ OTPaHMYEHHBIMH BO3MOKHOCTAMH 3J0POBbsl NPEAYCMOTpPEHA OpraHM3alus KOH-

Cy.]'ILTaI_[I/Iﬁ C UCIIOJIb30BAHUECM BHCKTpOHHOﬁ IIOYTHI.

WHTepakTUBHBIE TEXHOJIIOTUU PEATTU3YIOTCS CIIEAYIOIUM 00pa3oMm:

Cemectp | Bun 3ansarus Hcnonb3yemble MHTEpaKTUBHBIE OOpa3oBarenbHble | Konnue-

TEXHOJIOTHH CTBO 4a-
COB
7 Jlexumonnble | Jlekus-nuckyccus Ha Temy: «[Ipubmmkenue 2
3aHATUA GYHKIHI»
Jlexuus-nuanor Ha TeMy: «HTEpHOAAUUOHHBIE 2
noJiMHOMBI B (hopme Jlarpamxa u HeroToHay
Jlexuus-auckyccus Ha Temy: «KyOuueckue criaii- 4

HbI, MCTOA HAMMCHBIINX KBAJAPaTOB, TOPUT'OHOMCT-
pI/I"IeCKI/Iﬁ MHOTI'O4YJICH»

Jlexuus-auanor Ha TeMy: «HucnenHoe 1updepen- 2

LIUPOBAHUE

Jlexuus-nuckyccus Ha TemMy: «HHCIIEHHOE UHTe- 4

I'PUPOBAHUE»

Jlexuusi-nuanor Ha TeMmy: «KBagpatypHsie popmy- 4

JIbL: IPSIMOYTOJIBHUKOB, Tpaneuuid, CuMIICOHa»
JIaGopartopusbie | [Juckyccust Ha Temy: «VIHTepHOISAIMOHHBIE TTOJIH- 4
3aHATHA HOMBI»

Kpyraslii cton Ha Temy: «KyOudeckue criiaifHsl, 4

TPUTOHOMETPUYECKUI MHOTOUJIEH»

Huckyccust Ha TeMy: «KBagpaTypHble GOpMyIbL: 4

IPsIMOYTOJIBHUKOB, Tpaneuuid, CuMIIcoHa»

Kpyrnslii cron Ha Temy: «HuCIeHHbIE METOMIBI pe- 6

nreHust 3aaa4un Kormm 1y1st cucteM 0OBIKHOBEHHBIX
TG depeHIaIbHbIX YPaBHEHUN»

8 Jlexunonnsle | Juckyccus Ha TeMy: «Pemenne ypaBHEHUH U CH- 4
3aHATHA CTEeM, METO/Ibl TMHEHHON areOpbI»
Kpyriaslit cTon Ha Temy: «MeTozb! mprOIMKEHHOTO 2
pellIeHHs HEeTMHEHHBIX anreOpanyeckux ypaBHe-
HUI»

Juckyccus Ha Temy: «MeToasl TpUOIHKEHHOTO 4




pelIeHUs CUCTEM anreOpanyecKux ypaBHEHHUI
Kpyrmeiii cton Ha TeMy: «MeTo bl TPUOINKEHHOTO 4
pellIeHns HeTMHEWHBIX alnredpandeckux ypaBHe-
HUI

Juckyccus Ha Temy: «MeToabl IPUOIHKEHHOTO 4
pEIICHUs CUCTEM aNTeOpanyecKuX YPaBHCHHI
Kpyraslii cron Ha Temy: «HuciaeHHbIE METOIbI pe- 4
LIEHUS] KPAeBOM 3a1a4m»
Huckyccus Ha Temy: «HuCIeHHbIE METOIBI pelie- 6
HUS KpaeBoil 3a1aun Juist 1udepeHmanbHbIX
YpaBHEHUI B YACTHBIX MPOU3BOJIHBIX)»

HUmoeo: 64

I[HSI Jul ¢ OrpaHM4YCHHBIMU BO3MOKHOCTAMH 300POBbA NPCAYCMOTPCHA OpraHu3alusa
KOHCYJIbTAIlM CO CTYACHTOM IIPH TIOMOIIHM 3JIEKTPOHHOH HH(POPMAIMOHHO-00pa30BaTEIbHOM
cpensl BY3a.

CouertaroTcs TpaJULIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOIMU B (pOpPME JEKIIMH ¢ KOMIIBIO-
TEPHbIMHA aBTOMATHU3UPOBAHHBIMHU MH()OPMAIIMOHHBIMU TEXHOJIOTUAMHU IPU BBINOJHEHUH Ja0o0-
paTOpHBIX pabOT U MPOBEIEHUHN KOHTPOJIBHBIX MEPONPUATHH (3a4eTa, SK3aMEHa).

K o0pa3oBaTe/ibHBIM TEXHOJIOTHSIM OTHOCATCSI HHTEPAKTUBHBIE METOBI 00y4eHus. H-
TEpaKTUBHOCTH MOJAaYl MaTepualia o AMCHUIUIMHE «ba3bl JaHHBIX U CUCTEMBI yIpaBiIeHus 0a-
3aMU JIaHHBIX» MIPEAIOJIaraeT He TOJIbKO B3aUMOJICHCTBHSI BUJIa «TIPENOJaBaTeib - CTYAEHT» U
«CTYICHT - IperioaaBaTeiib», HO U «CTYACHT - CTYACHT». Bce ot BH/IbI B33HMOIICI71CTBPI$I XO0po-
0 JOCTUTAIOTCA IMPU U3JIOKCHUHN MaTCpHrajia Ha MPAKTUYCCKUX 3aHATUAX B XOA€ HHCKYCCHﬁ.

3.1. Iuckyccus

B03MOHOCTB TUCKYCCUU MPEATOIaraeT yMeHHe BbICKa3aTh COOCTBEHHYIO UJEH0, ITPEI-
JIO’KUTH CBOM ITyTh PELICHUs], ApI'YMEHTUPOBAHO OTCTaWBaTh CBOK TOUYKY 3PEHHMsI, CBS3HO M3JIa-
ratb MbIciH. [101€3HbI crenyromue 3a1aHus: COCTaBIICHHE TUTaHA PEIICHUS 3a/1a4H, TIOUCK APY-
roro crnocoda peneHusl, CpaBHEHHE PA3INYHBIX CIIOCOOOB PELICHHSI, IPOBEIEHUE BBIKIA0OK JUIs
peLIeHNs 3aJa4d ¥ BBIKJIAOK JUIS IPOBEPKH MPABUIBLHOCTH MOJYYEHHOTO PEIICHHsI, PacCMOT-
PEHUC 3a71a4 C TUITHUMHU U HEAOCTAIOIIMMHU JaHHBIMH, TBOPYCCKUEC JOKIA/IbI. CTYIIGHTaM npena-
JaracTcsd nmpoaHaJIn3upoOBaTb BApUAHTEI pCUICHUA, O6CYI[I/ITI) JOKJIaad, BBICKA3aTh CBOE MHCHME.

OO1u11ie BOMpoCkl, KOTOPbIE BEIHOCATCS HA IUCKYCCHIO B XO/I€ MTPAKTUYECKOTO 3aHATHSL:

1. CocraBneHus miaHa peleHus 3a1auu.

2. Tlowuck pa3IMYHBIX CIOCOOOB PEIICHUH 3aa4u.

3. Br1bop cpean paccMaTpuBaeMbIX crioco00B HanboIIee palmoOHAIBHOTO.

4. CaMOCTOSITeNIbHOE COCTaBJIEHUE CTYJCHTaMHU OMOPHBIX 3aJlaHU MO TeMe, Xapak-

TCPU3YIOIIHX FJ'Iy6I/IHy INOHUMAHUA CTYACHTaMHU COOTBCTCTBYIOIICTO MAaTCpHUaia.



3.2. lokaan (mpe3eHTAIUsA).

HpI/IMeHeHI/Ie Ha 3aHATHH KOMIIBIOTCPHBIX TEXHOJIOTHUH IMO3BOJISCT CTyACHTaM IIpH pac-

CMOTPCHHUHU OIIPECACIICHHBIX TEM KypcCa boiee FJ'IY6OKO OCBOUTBH HEKOTOPKIC ITIOHATHUA U JOKa3a-

TCIJIbCTBA YTBep)I(,Z[eHPlﬁ. B sT0i1 cBs3M OIMPECACIICHHBIC ITPAKTUYCCKUC 3aHATUA IIPEIIOJABATEIIIO

uenecoo6pa3Ho IMPOBOAWTL B BUJC IMPE3CHTALIUU. Taxoke B TakOM BHC Ha MPAKTUYCCKUX 3aHsI-

TUAX 11O HCKOTOPBIM TEMaM CTYIACHTBI MOT'YT ITPCACTABJIATL U CBOU OOKJIAAbI.

4. OueHo4YHbIE CPeICTBA IS TEKYHIEro KOHTPOJISl YCIIeBAeMOCTH M MPOMEKYTOYHOM

aTreCcrTanum

OI.[GHOLIHBIG cpeacTBa MnMpeaHa3Ha4dyCHbl JIA KOHTPOJIA M OLCHKH O6paSOBaTeJ'ILHLIX J0-

CTIDKEHHH 00y4aroImuXxcsi, OCBOMBIIUX MPOrpaMMy Y4eOHOW AUCHUIUINHBI «UHCICHHBIE METO-

B,

OI.[GHOLIHBIG Cp€acTBa BKIIHOYACT KOHTPOJBHBIC MAaTCpUAIbl JJId MPOBCACHUA TEKYLIEIr O

KOHTPOJIA B (1)opMe TCCTOBBIX 38.,[[21HPII>1, AOKJI1aga-nmpe3CHTallun I10 HpO6J'IeMHLIM BOIIpOCam,

Pa3HOYPOBHEBBIX 3aJaHUM, POJIEBOM WIPBI, CUTYallMOHHBIX 3a1a4 U NPOMEKYTOYHOH arTTe-

cranum B (hopMe BOTIPOCOB U 33JJaHUN K IK3aMEHY.

KOHTpOHB Ka4yeCTBa MOATOTOBKH OCYHICCTBIIACTCS ITYTEM IIPOBCPKU TCOPETUYCCKUX 3HA-

HUH U MPAKTUYCCKUX HABBIKOB ITOCPCACTBOM: IMPOBCPKU U IIpUEMA TCKYIIUX J'Ia60paTOpHBIX pa-

00T, a TakKe 3a4dera B 7 M 9K3aMeHa 8 cemecTpax.

CprKTypa OLHCHOYHBIX CPEACTB AJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ arrecranmmu

KOZ[ 1 HAMMCHOBAHUEC

Haumenosanue OLICHOYHOTI'O CPEACTBA

Ne Pesynberater 00ydeHus
WHIUKaTOpa . [IpomexxyTrouHas
/T (B cootBeTcTBHU C 1I. 1.4) Texymuid KOHTPOJIb
(B cooTBeTcTBUH C 11. 1.4) aTTeCTalus
3HaeT METOHABI IOWCKAa H
aHanu3a HHGOPMALHH.
YMeer NpUMEHATb COBpE-
HOIIK-1.2. OcymiecTBisi- | MEHHble  WH(OpPMAaIMOH-

1 €T BBIOOp METOJIOB pellie- | Hble TEXHOJOTHH Ha Mpak- JIP] BOﬂpOC Ha JK-
HUS  3am1a4  (GyHIAMEH- | THKE. 3amene 3-6
TaJlbHOM MaTeMaTUKHU Bnageer HaBbIKamMu pabo-

TBl C  KOMIIBIOTEPOM,
HaBbIKaMU HCIOJIb30BAHUS
MIPOTPAMMHBIX CPEJICTB.
3HaeT OCHOBBI TEOPHHU
HOIIK-5.2.  Peanusyer ., P
MOTPELIHOCTEN U TEOPHH
@ITOPHTMBL € HCHOIB30™ | - ke HIH, OCHOBHBIE
BaHUEM COBPEMEHHBIX P ’ Bonpoc na sk-
2 YUCJIEHHBIE METOIbI aJl- JIP2

CpencTB pa3paboTKu MpH-
KJIQJHOTO TPOTPAMMHOTO
obecrieueHus

re0pbI, METOIBI IIOCTPOE-
HUA UHTEPIOJIATNOHHBIX
MHOT'OYJICHOB.

samene 8-9




YMeer 4nciaeHHo pe-
1I1aTh YpaBHEHUS, IIPHMe-
HSIS JUIS 3TOTO CIIECTBUS
13 TEOPEMBI O CKUMAIO-
X 0TOOpaKEHUSX, MC-
MI0JTb30BaTh OCHOBHBIE
TIOHATHS TEOPHHU CPETHE-
KBaJpaTUYHBIX PUOIH-
YKEHUH JJIs TOCTPOCHUS
9JIEMEHTA HAWITy4IleTo
npuOIMKeHUs (B HHTE-
IPaJIbHOM U TUCKPETHOM
BapHaHTax).

Bnageer metogamu u
TEXHOJIOTHUSIMH pa3padoT-
K{ YUCIICHHBIX METOJIOB
JUTSL 33724 U3 CIICAYFOLINX
pas3/enoB: TEOpHs aIPOK-
CHMAIINH, YUCIICHHOE UH-
TerpUpOBaHUE, JINHEHHAS
anrebpa, OOBIKHOBCHHBIC
i depeHnnanbHbIe
ypaBHEHHS, YpaBHEHUS
MaTreMaTnieckoi Gpu3uku.

3HaeT MeTO/Ibl YUCIICH-
Horo nuddeperumpona-
HUS 1 HHTETPUPOBAHUS,
METO/IbI YUCIICHHOTO pe-
meHus audepeHuas-
HBIX ypaBHEHUH.

WIIK-4.1. Nmeer VYMeeT HHTEPIOTHPO-

HABBIKHW HUCIIOJIb30Ba- | BaTb U OLICHUBATb BO3HU-

HUSA COBPEMEHHBIX | KaOUIYyIO HOrPEIIHOCTD, Bonpoc na k-
3 npUMeHATL Gpopmysisl unc- | JIP3

SA3BIKOB IIpOI'paMMU-
porp neHHoro nuddepeHupo-

POBaHMA JULA Paspa- | goy,q HWHTETPUPOBAHMUS,
00TKH OPOrpaMMHOTO | mpuMeHSTH METOIBI YHC-
obecrmeueHust JICHHOTO perreHust qudde-
pEHUMAIBHBIX YPaBHEHUH.
Buageer HaBbIKaMu pa-
OOTBI C KOMIIBIOTEPOM,
HaBbIKAMHU MCIIOJIb30BAHUS
MIPOTrPaMMHBIX CPEJICTB.

samene 11-13

TunoBble KOHTPOJIbHbIE 32JaHUS MM HHbIE MaTepUAJIbl, HeOOX0AMMBbIE VISl OLlEHKH 3HA-
HMH, YMEHHI, HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XapAKTePU3YIOIIUX 3Tanbl Gopmu-
POBaHUsI KOMIIETEHIUI B Mpolecce 0OCBOeHNs 00pa30BaTeIbHON NPOrPaMMBbI

Ilpumepnolii nepeuens 60npoco6 u 3a0anuil

Ilepedyens 1abopaTopHbIX padoT
Cemectp 7
JIP1. Maremarndeckue nporpamMmusie cuctemsl (MathCAD, Maple, Statistica).
JIP2. JIuneliHas NHTEPIIOISLINSL.
JIP3. YnucneHHOE UHTETPUPOBAHHUE.
JIP4. Meton Diinepa.

JIPS. KpaeBas 3aaua (0OBIKHOBEHHBIX UGB (EepeHIINATBHBIX YpaBHEHUI).




Cemectp 8
JIP1. CucteMsl TMHEHHBIX alredpanyecKux ypaBHEHUH.
JIP2. Pemenne anreOpandeckux ypaBHEHUI.
JIP3. Cucremsl areOpanvyecKux ypaBHECHUM.
JIP4. SIBHas pa3HOCTHAs cXeMa.

JIPS. HesiBHas pa3HOCTHas cxeMa.

33‘{eTHO-3K3aMeHaIII/IOHHbIe MaTepuajJabl IJis l'lpOMC)KyTO‘IHOﬁ arrecranumn (3K3a-

MeH/3a4€eT)

IIpumepsl 3a1aHNH K 3a4eTy:
1) Beruncnuth npubinxEHHOE 3HaYEHNE UHTEIPAJIbHOM CYMMBI.
2) ITocTpouTh TMHEHHYIO HHTEPHOIALMIO TAOIUYHO 3aJaHHON (YHKIIUH.
3) Meronom Ditiepa HalTH TPUOIMKEHHOE perieHne 3anauu Komm.
4) Haiitn nmpubmmkEHHOE pelIeHne KpaeBoi 3ajauu, peali30BaB METO] CTPEIIBObI.

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY:

1. OcobeHHOCTH MaTeMaTHYECKUX BBIYUCIEHHH, peann3yembix Ha OBM.
2. IlpubnuxéuHble ynciaa U ASHCTBUS C HUMHU.

3. Tpubmmxenue GpyHKUMNA MHOrOUJIeHaMu. MIHTeponsMOHHBINA MOIMHOM B (hopme Jla-

TpaHXa.

4. VHTepnonsuuoHHBIN MonuHOM B (hopme HbroToHa.

5. KybOuueckue crutaiiHsl.

6. MeTox HaMMEHBIINX KBAJAPATOB, TPUTOHOMETPHUYECKUIT MHOTOUJICH.
7. CrnaxuBaHHe HaOIIOAEHUH.

8. Uwucnennoe nuddepenuuponanue. [Ipocreitmue hopmynbl unciennoro auddepeHunpo-

BaHMHA. OI_ICHKa MOrpCIIHOCTH. OnTuManbHBIH IIar YMCICHHOTO I[PI(b(I)CpCHLIPIpOBaHI/ISI.

9. Yucnennoe unrerpuponanue. KBagaparypusie GopMysibl: IpIMOYTOJIbHUKOB, Tpareuui,

Cumrncona. [IpaBuno Pynre u yrounenue no Puuapacony.

10. Meton MonTe-Kapio.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

YucnenHsle MeTOIbI pereHus 3anaun Komm a1t cucteM 0ObIKHOBEHHBIX TU(hepeHITn-
anbHbIX ypaBHeHui (O/1Y). Annpokcumanusi, ycTOH4MBOCTh, CXOAUMOCTh. CEeTOUHBIE

¢ynkunu. Meton Ditnepa.

Mertonbl Pynre-Kyrtol pemenus cucteM O/1Y. [Ipumenenue npaBuia PyHre npaktuye-

CKOM OLICHKHU ITOI'PCIIHOCTH.

Meton Anamca. [IpoBepka cyiiecTBOBaHMSI TOYHOTO PELICHHUs 110 HallIeCHHOMY MIpH-

OMMKEHHOMY.

Pemenue cucreM nuHelHHBIX anredpandeckux ypaBHeHui. [Ipsmbie meTonpr: ["aycca,

["aycca ¢ BBIOOpPOM TTIaBHOTO 3JieMeHTa. Beruncnenue omnpenenureneii u oopaTHON MaT-

pHULBL

OO0yCoBIEHHOCTh MATPHIIBI TUHEHHOM crcTeMbl. OlleHKa MOTPEIIHOCTH YUCICHHBIX Me-

TOOOB PCIICHUA anre6pa1/1quKI/1x CHCTCM.

NrtepanioHHbIE METOABI PELICHUS JIMHEUHBIX CUCTEM. METOI MPOCThIX UTEPALUA, METOT

3eiigens.
Meroza nporoHku.
YacTtuuHble npo01eMbl COOCTBEHHBIX 3HAUEHUN MAaTPULIBI.

MeTto1bI TPUOIMKEHHOTO PELICHUS HEMMHENHBIX anredpanyeckux ypaBHeHU. MeTton

JieNIeHHs] OTpe3Ka nomnosiaM. MeToz MpocToi uTepanuu.
Merton HeroroHa (MeToJ1 KacaTellbHbIX). Pemienne cucreMsl anreOpanuyeckiuxX ypaBHEHUH.

UucneHHble METO/Ibl pelIeHNs KpaeBoil 3a1auu s AudpepeHnanbHbIX YpaBHEHUN B
YaCTHBIX MPOU3BO/IHBIX (YpaBHEHHE TEIJIONPOBOIHOCTH, BOJHOBOE YpaBHEHHE, 3a/1a4a

I[I/IpI/IXJ'Ie Il YPABHCHUA HyaCCOHa). SIBHBIC 1 HESIBHBIS Pa3HOCTHBIC CXEMBI.

Mertop cerok. 3amgaua Jupuxiie. YpaBHenue Jlamiaca B KOHEUHBIX Pa3HOCTSIX.

Kpurepun oueHuBanus pe3yJabTaToB 00y4eHHUs

OI_ICHKa KpI/ITepI/II/I OLICHUBAHUA 110 3K3aMCHY

Bricokuii ypo-
BEHb «5»
(oTIHMYHO)

OLICHKY «OTJINYHO» 3aCIIy’)KMBAe€T CTYACHT, OCBOMBIIMN 3HAHUSA, yMe-
HUSI, KOMIETEHIIMH U TEOPEeTHUECKU Marepuan 6e3 mpoOesoB; BBINOJI-
HUBLINM Bce 3aJjaHusl, IPEIyCMOTPEHHbIE Yy4eOHBIM IUIAHOM Ha BBICO-
KOM KayeCTBEHHOM YPOBHE; NMPAKTHYECKUE HABBIKH MPOPEeCCHOHATBHO-
r0 MPUMEHEHHsI OCBOCHHBIX 3HAHUN C()OPMUPOBAHBI.




Cpennuii ypo- OLICHKY «XOpOILI0» 3aCiIyXUBAeT CTYAEHT, MPAKTUYECKU TMOJIHOCTHIO

BEHb «4» OCBOMBIIWI 3HAHMS, YMEHHUS, KOMIIETCHIIMU U TEOPETHUECKUI MaTepu-

(xoporo) a1, ydyeOHbIe 33/1aHHsI HE OICHEHBI MaKCHMAJIbHBIM YHCIOM OaylioB, B
OCHOBHOM C(hOPMHUPOBAI TPAKTUYECKHIE HABBIKH.

[Toporosbrit OLICHKY «Y/IOBJIETBOPUTEIILHO» 3aCIY’KUBAET CTYJCHT, YACTUYHO C IPO-

YPOBEHB «3» OenamMu OCBOMBILIMI 3HAHUS, YMEHHsI, KOMIIETCHIIMU U TEOPETHUYECKHUMA

(ynoBneTBopu- | MaTepuain, MHOTHE y4deOHBbIC 3aJaHMs JMOO HE BBITOIHWI, JHOO OHM

TEJbHO) OLIGHEHBl YHUCIIOM OauIoB ONM3KUM K MHUHHMAIbHOMY, HEKOTOpBIC

IPAaKTUYECKUE HaBBIKU HE C(HOPMHPOBAHBI.
MUuHUMANIBHBIA | OLICHKY «HEYZOBJIETBOPUTEIBHOY 3ACIYKMBAET CTYIEHT, HE OCBOMBLINI

YPOBEHB «2) 3HaHUS, YMEHHsI, KOMIICTCHIINU U TEOPETHUYECKUI Marepuai, ydeOHbIe
(Hey/IOBIETBO- | 3a/laHUs HE BBIMOJHUI, IPAKTUICCKUE HABBIKA HE CPOPMUPOBAHBI.
PHUTEIBHO)

OreHouHBIE CpesICTBA AJIs HHBAIMJIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
BbsI BBIOMPAIOTCS C yUYETOM MX HHIUBUAYAITBHBIX MICUXO(PU3NICCKUX OCOOCHHOCTEH.

— IpH HEOOXOIUMOCTH WHBAIMAAM M JIMIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0PO-
Bbs [IPEIOCTABIIAETCS JOIIOJIHUTEIBHOE BpEMsI JIIsl IIOJrOTOBKM OTBETA HA 3K3aMEHE;

— IIpU IPOBEJICHUH IPOLEIYPbl OLICHUBAHUS PE3YyIbTATOB 00yUeHHs] HHBAIUIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKUX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIIbHBIMU OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ WHBAJIHMJOB IPOIEIypa OLECHUBAHUS PE3YIbTaTOB OOYUYCHHS IO AWCIHUILIUHE MOXET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponiennypa orneHMBaHUsl pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIMII C OrpaHMYEHHBIMH
BO3MOXHOCTSIMM 3/I0POBbSl 10 TUCHMIUIMHE (MOJYJII0) NpeAycMaTpUBaeT MpeAOoCTaBICHUE WH-
dopmanuu B hopMax, aIaTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/10pOBbSl M BOCHPUATHUS HHPOpMa-
IUH:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist 1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTAaTEIBHOTO anmnapara:

— B mieuaTHoi opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TTepeyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Yy-

Haromuxcs.
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5. [lepeyeHb yueOHOH JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT U

5.1 YueGHas mureparypa
. baxBanos, H.C. Yucnennpie MeTo1bl [ D1EKTpOHHBIN pecypc] : yueo. mocoodue / H.C. baxsa-
noB, H.IL. )Kunkog, I'.M. Ko6enbkoB. — DnekTpoH. naH. — Mocksa : M3natenscTBo "Jla-

6oparopus 3nanuit", 2015. — 639 ¢. — Pexxum pocryna: https://e.lanbook.com/book/70767

. baxpanos, H.C. YucneHnHnbie METOIbI B 33/1a4axX U YIPAKHEHUIX [ DJIEKTPOHHBIN pecypc] :
yue0. mocodue / H.C. baxBanos, A.B. Jlanun, E.B. UmykKOHKOB. — DJIEKTPOH. JaH. —
Mocksa : M3natensctBo "Jlabopatopus 3Hanuit", 2015. — 243 ¢. — Pexxum nocrymna:

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

. Bonikos, E.A. UncneHnsie METObI [ DIEKTPOHHBINA pecype] : yued. — DIeKTpOoH. JaH. —
Cankr-IlerepOypr : Jlanb, 2008. — 256 ¢. — Pexum nocryna:
https://e.lanbook.com/book/54

. Cpouko, B.A. Yucnennsie metosl. Kypce nekmuii [ DnekTpoHHbIH pecypc] : yuel. mocodbune —
Onektpon. gaH. — Cankr-Ilerepoypr : Jlanp, 2010. — 208 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/378

. Hemunosuy, b.I1. Yucnennsie Merons! ananusza. [lpubmkenue ¢yHkiuii, nuddepeHunans-
HBIC U MHTETPAJILHBIC YPABHEHUS [ DIEKTPOHHBINA pecypc] : yued. mocooue / B.I1. lemumo-
Bu4, .A. Mapon, 3.3. lllyBasioBa. — DnextpoH. naH. — Caunkrt-IletepOypr : Jlans, 2010.
— 400 ¢. — Pexxum poctyma: https://e.lanbook.com/book/537

. UucneHHble METOABI : : ydeOHOe mocoOue Amsi CTYJAeHTOB (hu3.-Mart. crell. By3oB / / baxBanos,
Huxkomaii Cepreesuu, H. I1. XKuaxkos, I'. M. Kobenskos ; H. C. baxsanos, H. I1. Kunkos,
I'. M. KoGenwkoB ; Mock. roc. yH-T uMm. M. B. Jlomonocoga. - 5-e uzn. - M. : BUHOM.
Jlabopatopust 3nanuii , 2007. - 636 c. - (Knaccuueckuit yHUBEPCUTETCKUN yU€OHUK. ). -

bubnuorp. : c. 624-628. - ISBN 5947746204
Kamurkun H.H. Yucnennsie metoasl. — M.: Hayka, 1978. — 512c.

Xaiipep 3., Hepcert C., bonnep I'. Pemenne o0bIkHOBEHHBIX AU hepeHInalIbHBIX YpaB-

HeHuil. Hexectkue 3agaun. — M.: Mup, 1990. — 512c.

Xaiipep O., bonnep I'. Pemenne oObIKHOBEHHBIX MU depeHIMaIbHbIX ypaBHeHUH. XKecT-

Kue 1 quddepeHmanbHo anredpandeckue 3aaauu. — M.: Mup, 1999. — 685 c.

AmocoB A.A., lyounckuii F0.A., Konmuenosa H.I1. BerancnuTensHble METOABI TSI HHKE-

HepoB. — M.: Beicmias mkoua, 1994.


https://e.lanbook.com/book/70767
https://e.lanbook.com/book/70743
https://e.lanbook.com/book/54
https://e.lanbook.com/book/378
https://e.lanbook.com/book/537

o

Kaxanep /1., Moynep K., Ham C. HYucnenHsle MeTO/IbI M IpOrpaMMHOE obecriedenne. — M.

Mup, 1998. — 575 c.

~

Mapuyk I'.11. Metoasl BerunciauTeapHolM MaremaTtuku. — M.: Hayka, 1989. — 608c.

8. Camapckuit A.A., I'ynmun A.B. YUucnennsie meTosl. — M.: Hayka, 1989.

©

ITpoxopor I'.B., Jleneués M.A., Kosnbeer B.B. [laker cumBosbHBIX BbruucieHuii Maple

V - M.: Iletur, 1997.

10. TIpoxopos I'.B.[laker cumBosibHBIX Beraucienuit Maple V - M.: 3p.MI'TY
uM.H.D.baymana, 2001.

11. esikonoB B.I1. MathCAD 2000: YueOnsiit kypc. - CI16.: ITutep, 2001.

I[J'ISI OCBOCHHMA AHUCHUILIMHBI WMHBAJIWAAMH W JIMIOAMU C OI'PaHUYCHHBIMU BO3MOKHOCTAMHU

3A0POBbA UMCIOTCA U3AAHUA B 3JICKTPOHHOM BHIAC B 3HeKTp0HHO-6I/I6HI/IOTe‘lHHX CHUCTCMax

«Jlanp» n «YHuBepcuterckas 6ubianoreka ONLINE».

5.2. llepuoanueckue U3IaHUA:

HepI/IOI[I/I‘leCKI/IC HU3JJaHUA — HE IPEAYCMOTPCHBI.

5.3. UuTepHeT-pecypchl, B TOM YHCjIe COBpeMeHHbIe NpodeccuoHaibHble 0a3bl 1aH-

HBIX U I/IH(l)OpMaIII/IOHHBIe ClIpaBOYHBIC CUCTEMBI

DJ1eKTPOHHO-0UbMoTeuHbIe cucTeMbl (IBC):

1.

DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJINOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru

4,

5. OBC «JIAHb» https://e.lanbook.com

IBC «ZNANIUM.COM» www.znanium.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

agkrwnhE

6.

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas oudnuorexa (HObB) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHbIX HAYYHBIX )KYpPHAJIOB Ha Poccuiickon

atrdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru

7.

HanmonanwsHas snekTpoHHas Oubnroreka (I0CcTynm K DJIEKTPOHHOW OMOIMOTEKe Juc-

cepranmii Poccuiickoii rocynapctBennoi oudauorexu (PI'B) https://rusneb.ru/

8.
9.

[Mpesuaenrckas 6ubaroreka um. b.H. Enbrraa https://www.prlib.ru/
OnektponHas koyutekius Okchopackoro Poccuiickoro ®ounma
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https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https:/link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: _https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas uHpopmanronnas cucrema POCCUS http://uisrussia.msu.ru

I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbIEC CUCTEMbI:

1. Koncynbrant [1nroc - cipaBoyHasi mpaBoBasi cUcTeMa (JIOCTYII MO JIOKAIBHOM CeTH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchl cBOGOIHOTO T0CTYMA:

1. AmMepuKaHCKas naTeHTHas 0Oas3a JaHHbBIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHACKUX aAucceprarmii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MUHHCTEpPCTBO HayKH U BbICIIEro oopaszoBanus Poccuiickoit @enepannu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

6. Hudbopmanmonnas cucrema "EnnHoe OKHO ocTymna K 00pa3oBaTelibHbIM pecypcam”
http://window.edu.ru/;

7. Enunas koyutekuus nudpoBbix 00pa3oBatelbHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexpepasbHbIii HEHTP HHPOPMALOHHO-00PA30BATEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IlIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro sizbika uMeHu A.C. [Tymxkuna "O0-
pasoBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMannoHHbIH opTai "Pycckuii si3e1k" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHnmKIoneauu http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O06 obpaszoBanuu B Poccuiickoit @eneparmu. Bonpock u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHbIE )JIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAIIMOHHBbIE PeCypPChI

KyoI'y:

1. Cpena MoayinbpHOTO AuHaAMUYeckoro ooydenus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIHKaIMii U KoHpe-
pennwmii http://mschool.kubsu.ru/

3. bubanorexa nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIMOHHBIX 00pa30Ba-
TeNbHBIX TeXHONorHi http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y http://docspace.kubsu.ru/

5. DOnexTpoHHBIE OOpa3oBaTelIbHBIE pecypchl Kadeapbl MHPOPMAILIMOHHBIX CUCTEM H
TexHoynoruii B oOpazoBanun KyOI'Y u nHayuHo-meronmueckoro >xypHama "IIIKOJIBHBIE
'OAbI" http://icdau.kubsu.ru/
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6. Meroauyeckne ykazaHusi JJs OOy4YAlOUIUXCH 10 OCBOCHHIO IMCHHUIIMHBI
(Mmomyuis)

CaMocrosiTenbHast paboTa CTyICHTa BKIIFOUAET B c€0sl OJITOTOBKY K JIA0OPATOPHBIM 3a-
HATHUSAM U 3a4€Ty. DTU BUJBI CAMOCTOSITEIILHON pabOThI CTYIEHTOB KOHTPOJIUPYETCS B XO/1€ MPO-
BEPKH JIOMAIIHUX 3aJaHUI.

BaxxnelimmM 3tanmoM u3ydeHus: Kypca SBISIETCS caMmocTosTenbHas pabora. Camocros-
TenbHast paboTa CTYJeHTa BKIIOYAET B ceOsl TOBTOPEHUE JIGKIIMOHHOTO MaTepyaia U MaTepuaia
y4eOHUKOB M y4eOHBIX MOCOOUH, MOArOTOBKY K J1a00paTOPHBIM 3aHIATHUSIM, K KOHTPOJIbHBIM pa-
0oTam, K 3a4eTy, K IK3aMeHYy.

s moAroTOBKM K OTBETaM Ha TEOPETUYECKHUE BOIPOCHI CTYACHTaM JOCTATOYHO
UCIIONIb30BaTh Marepual JeKuuid. Bech TeopeTnueckuid marepuali, HeOOXOMUMBIM AJIs Cladd
9K3aMEHa COJEPKUTCS B Y4YEOHBIX IMOCOOMSX M3 CIHUCKAa OCHOBHOW JHTepaTypbl. B ciyuae
3aTPyIHEHHI, BO3HUKAIOUIUX y CTYACHTOB B MPOLECCE CAMOCTOSTEIBHOTO M3Y4YEHHUS! TEOPHH,

npenoaaBaTeyib pa3biACHACT CII0KHBIC MOMCHTBI Ha KOHCYJIbTAllUAX.

Buasbi camocTosiTeJibHOH padoThl

OO0s13aTeNIbHBIMU [TPU U3yYCHUH AUCLHUIUTHHBI SBIISIOTCS CICAYIOLINE BUIBI CAMOCTOS-
TEJIBHOU paboTHI:

— CaMOCTOSITEIIBHOE PEIICHHE 33/1a4 [0 TeMaM NMPAKTUYECKUX 3aHSTHI,

— pa30bop u CaMOCTOATENFHOE H3YUYSHHE TEOPETUIECKOTO MaTeprala 1o KOHCIIEKTaM
JEKIUH U TI0 Y4€OHBIM ITOCOOHSM M3 CITHCKAa UICTOYHHKOB JINTEPATYPHI;

— MOJITOTOBKA K 3a4eTy.

OTH BUJIBI CAMOCTOSITEIBHOU PabOThI CTY/IEHTOB KOHTPOJUPYIOTCS B X0J1€ TIPOBEPKH J10-

MalTHUX 3a,[[aHHI>i, KOHTPOJIbHBIX pa60T, 3a4CTOB M DK3aMCHa.

B ocBoeHuu NUCHUIUIMHBI UHBATUMAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyajbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJMBUIYaTN3alluid O0y4EHHUSI U YCTAHOBJIEHHUIO BOCIIUTATEIbHOIO KOHTAKTa
MEXJy TpernoaaBaTeieM U O00y4aloIlMMCS WHBAJIWIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3710POBBSL.

JU1st BBITOJTHEHU S IOMAIIIHETO MPaKTHYECKOT0 3aJaHNsl HE00X0IMMO pa300paTh MaTepHu-

aJl [0 COOTBETCTBYIOUIEH TeMe MPAKTHUECKOro 3auaTus. [Ipyu 7ToM uCnonp3yroTcs yKa3zaHus,



JTaHHBIE [TPENoIaBaTeNIeM B XO/I€ 3aHTHUS, a TAKXKE TEOPETUUECKUI MaTepuall, B KpaTKoi hopme
UMEIOIUICS B YUeOHBIX TOCOOUSX U3 CIIMCKA OCHOBHOMU JUTEpaTyphl. Eciu cTyaeHT He cmor
MOHATH MPUBEICHHBIN B YKa3aHHBIX HCTOYHHKAX pa300p TUIIOBBIX IPUMEPOB B TOI CTENECHH,
YTOOBI CAMOCTOSITEIBHO MCII0JIb30BaTh MPEI0KEHHBIH aJITOPUTM JIJIs pEIIEHUs 3a/1aHusl, TO OH

MOXET IMOJIYUYUTh KOHCYJIbTAlUIO IIPCIIOAaBATCIIA.
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Bun paéorsl (MHAMBHAYAJIbHOE 321aHHE) S 5= ; s é :GE)
N3Nel: IIporpammHas peanu3anus alrOPUTMOB YUCIEHHBIX Me- 15 3amura
T010B (cpeacTBamu si3bika Maple): uateprmonsaius GyHKIHiA,
YUCIeHHOE U(PepeHIIMpOBaHUE U UHTETPUPOBAaHUE, 3a1aua
Kommwu u xpaesas 3anaya.
N3Ne2: [IporpammHas peanu3anus ailrOPUTMOB YUCIIEHHBIX Me- 15 3amura
To0B (cpencrBamu si3bika Maple): cucteMbl TMHEHHBIX ypaBHE-
HUM, HeNlMHeHbIe anrebpanyeckue ypaBHEHMsI, ypaBHEHUS B
YaCTHBIX ITPOU3BOJIHBIX.

H3Nel: IlporpammHuas peaju3anusi aJArOPUTMOB YHCJIEHHBIX METOA0B
(cpencTBamu s3pika Maple):
HHTepnoJasuus GyHkumni, yucjieHnoe n1uddepeHuupoBanue

U UHTCIrPUPOBaHME, 3a/1a4Ya Komu n KpaeBasi 3aava.

Hwxe nepeunciensl BapuaHThI 331a4, KOTOpble HEOOXOJMMO BBIIIOJHUTH B cucteMe Ma-
ple (i B cucreme MathCAD) npiMeHUTENBHO K JaHHBIM, 3aIIHCAHHBIM B BHJIC TEKCTOBBIX
daiinoB (ums ¢aiiia o3HaYaeT HOMEp BapuaHTa). Homep 3adauu cosnadaem c HOMepoM 8apu-

anma OaHHvIX (HOMEPOM NO CRUCK) 2PYNNbL).

3anaua 1. Jlan ¢aiin ¢ N 3HaueHusiMu HekoTopoit Gpyrkuuu f(X). Marepnonupoats f(X) ¢ mo-
MolIbl0 MHOTOWIeHa Jlarpanxka B 10N Toukax, MOCTPOUTH rpapuK U CPAaBHUTH C TMHEHHON UH-
Tepnonsauuei. Ilposepums pesyromam c nomowbro Mooyia NUMAPProx.

3amaua 2. [lan ¢aiin ¢ N 3HaueHussMu Hekotopod Gpynkimu f(X). MaTepmomuposars f(X) ¢ mo-
MoIIp0 MHOTOWIeHa HproToHa B 10N ToUkax, mocTpouTh rpadk U CPaBHUTH C TMHEHHOW WH-
Teprosiueil. /Iposepums pe3yivmam ¢ ROMOwbI0 MOy NUMAPPIOX.

3amaua 3. [lan ¢aiin ¢ N 3HaueHussMu Hekotopo Gynkimu f(X). MaTepmommposars f(X) ¢ mo-
MOIIBI0 KyOMYECKHX CIUTaiHOB (CO CBOOOIHBIMH KOHIIaMK) B 10N Toukax, HOCTPOUTH Tpaduk u



CPaBHUTH C JIMHEHHON UHTEpIIONALUEH. [Iposepums pe3yiomam ¢ NOMOWbI0 MOOYA
numMapprox.

3anaua 4. [lan daiin ¢ N 3HaveHusmu HekoTopoi Gpyukimu f(X). Murepmomuposars f(X) ¢ mo-
MOIIbI0 KyOMUECKUX CIUTaiiHOB (TIepuoaudeckux) B 10N Toukax, HOCTPOUTH TpauK U CPABHUTH
C JIMHEHHOW MHTepIIoJsIUeH. [Iposepumsb pe3yivmam ¢ nomowbio Mooyisi NUMapPProx.

3agaua 5. [lan (aiin ¢ N 3HaueHusMu HekoTopoi Gpyrkiuu f(X). HaiiTi urciaeHHy 0 mpou3Bo-
HYIO U IOCTPOUTH € rpaduk. [Iposepums pezyrsmam ¢ nomowgvio onepamopa diff.

3amaua 6. [{an ¢aiin ¢ N 3HaueHussMU Hekotopor Gynkimu f(X). Haiftu uncnennyro npousBo-
HYIO C IIOMOLIbI0 MHOTOUJIeHa Jlarpanika 1 mocTpouTs €€ rpauk. /lposepums pesynvmam c
nomowvio onepamopa diff.

3amaua 7. [lan ¢aiin ¢ N 3HaueHusMu Hekotopor Gpynkimu f(X). Haittn uncnennyro npousBo-
HYIO C IIOMOLIbI0 KyOMUECKOro CIulaifHa U OCTpOoUTh e€ rpaduk. [Iposepums pezynomam c no-
mowwvio onepamopa diff.

3anaua 8. [lan ¢aiin ¢ N 3HaueHussMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar no
X paBeH 1. Criaauth 3Ha4eHUs QYHKIUU U TIOCTPOUTH e€ rpaduk. [Iposepums pezyrvmam c
HOMOWBLIO MOOYs NUMAPPIOX.

3amaua 9. [lan ¢aiin ¢ N 3HaueHussMU HekoTopor GyHkimu f(X) ¢ mrymom g(X), 0<x<n-1, mar no
X paBen 1. Haittu npoussoanyio ot f(X) u moctpouts ¢€ rpaduk. [lposepums pesyriomam ¢ no-
MOWbI0 MOy NUMAPPIOX.

3amaua 10. lan daiin ¢ N 3HaveHusiMu HeKoTopoid GpyHKImu f(X) Ha HekoTopoM oTpe3ke. Haiitu
Ompe/IeNIEHHBIN HHTErpat 1o Gopmylie Tpaneuuid. /Iposepums pe3yibmam ¢ nOMOwbl0 onepa-
mopa int.

3amaua 11. Jlan daiin ¢ n 3HadeHusiMu HekoTopoid ¢pyukimu f(X) Ha HekoTopoMm oTpeske. Haiitu
onpenenéHHbId uHTErpan no popmyine Cumicona. Ilpogepums pesynibmam ¢ noMowblo onepa-
mopa int.

3amaua 12. Jlan daiin ¢ n 3HadeHusiMu HekoTopoid Gpyukimu f(X) Ha HekoTopoMm oTpe3ke. Haiitu
onpeaenéHHelid naTerpan MeroqomM Monte-Kapno. Ilposepums pezyromam ¢ nomowvio onepa-
mopa int.

3amaua 13. Jlan daiin ¢ Tabiauuno 3amannoii ¢pyukiuen f(X,y). Haiitu pemenns 3anaun Ko

dy
2 f(x,
™ (x.y)

y(0)= Mesapuanma

MetosioM Pynre-Kyrra (npeaukrop-koppektop). IIposepums pesynromam c

nomowvio onepamopa dsolve wiu mooyns DEtoOIS.

3amaua 14. Jlan daiin ¢ Tabauuno 3amannoi ¢pyukiueit f(X,y). Haittu pemmenus 3anaun Ko

dy
=2 = f(x,
i (x,y)

y(0)= Mesapuanma

YCOBEPIIEHCTBOBAHHBIM METOJIOM Junepa. [Iposepums pezyrvmam ¢ no-

Mmouyvio onepamopa dsolve wuru mooyns DEtools.



3amaua 15. Jlan daiin ¢ Tabnuuno 3amanaoi Gynkiueit f(X,y). Haiitu pemenus 3anaun Komm

dy
2 f(x,
™ (x.y)

y(0)= Mesapuanma

MeTosioM Pynre-Kyrra (4-ro nopsiaka TouHocTtH). [lposepums pezynvmam

¢ nomowwto onepamopa dsolve wiu mooyns DEtools.

3agaua 16. Jlan daiin ¢ Tabauuno 3agannoit yaxueit f(X,y). Haiitu pemenns 3agaun Komu
dy
—=f(x,
5= T(xy)

y(0)= Nesapuarma

unu mooyns DEtools.

meronoM Anamca. [lposepums pesynomam ¢ nomowwito onepamopa dsolve

3agaua 17. Jlan daiin ¢ Tabauuno 3agannoit Gynakiueit f(X), a<x<b. Haiitu perenue kpaeBoii

d?y dy
sanaun A gz T &+x -y =f(x)

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

Pa3HOCTHBIM METOIOM. [Iposepumsb pe3yivmam ¢ nOMOWbIO

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

3a1a4m < gdx? X &-FX Y= f( )

y(a)=y(b)=0

pums pezyromam ¢ nomowwio onepamopa dsolve umu mooyns DEtools.

METOJI0M MUHMMH3AIUHA HEBA3KU (KOJUTOKAIui). [Ipose-

3amaua 19. Jlan daiin ¢ Tabnauuno 3anannoit ¢pynkuen f(X), a<x<b. Haiitu perienue kpaeBoii
d’y dy > . _

B B rREAva i f(x)

y(a)=y(b)=0

IIposepums pezyromam ¢ nomowwio onepamopa dsolve wiu mooyrs DEtooIS.

METOJIOM MUHUMHU3AIMU HeBA3KHU (MHTerpaibHbii MHK).

3amaua 20. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkimen f(X), a<x<b. Haiitu perienue kpaeBoii

d’y . dy _
3amadn < x> X&er Y= f()

y(a)=y(b)=0

IIposepums pezyromam ¢ nomowvio onepamopa dsolve wuru modyns DEtools.

METOJIOM MUHUMHU3AIUU HeBsA3KH (nuckpeTHsii MHK).

3amaua 21. Jlan daiin ¢ Tabnauuno 3amannoi ¢pynkiuen f(X), a<x<b. Haiitu perienue kpaeBoii
2
Taxe D y— 1)
3a1a4m | dx dx
y(a)=y(b)=0

pumu pezyiomam ¢ nomowwbto onepamopa dsolve wiu mooyns DEtools.

METOJI0OM MUHHMH3AIMK HEBSI3KH (TIo00acteit). Ilpose-



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

dzy dy o .
s d e T g X -y =f(x)

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

MeroqoM ["an€pkuna. Ilpogepums pezyromam c nomowbio

HN3Ne2: [IporpaMMHasi peaju3anus aJITOPUTMOB YN CJIEHHBIX METO10B
(cpeacrBamu s3bika Maple):
CHCTeMbI JINHEHHBIX YPABHEHHUIl, HeJINHElHbIE ajiredpanvyecKne ypaBHeHUs,

YPaBHCHHUSA B YACTHBIX ITPOU3BOAHBIX.

Huxe nepeuriciienbl BapuaHThI 337a4, KOTOpbIe HE0OOX0AMMO BBITIOJIHUTH B cucteme Ma-
ple (unu B cucreme MathCAD) nprMeHHUTEIBHO K TaHHBIM, 3alIMCAHHBIM B BH/IC TEKCTOBBIX
daiinoB (uMs ¢aiiiaa o3HaAYaeT HOMEp BapuaHTa). Homep 3a0auu ykaszvieaemcs npu evloave 3a-
O0anus u He 0653ameslbHO cO8nadaem ¢ HOMepoM apPUAHMA OAHHBIX (HOMEPOM NO CRUCKY ePYN-

noi).

3anaua 1. [lan daiin ¢ marpuneii A pasmepom N x N u Bekropom b pasmeproctu N=10. Permts

cUCTeMy JIMHEHHBIX ypaBHeHui A-X =b meromom aycca. Ilposepumo pesyromam ¢ nomowvio
mooyns linalg.

3anaua 2. [lan daiin ¢ marpuneii A pazmepom N x N, n=10. Haiiti oOpatHyro Matpuity kK A me-
tonom ["aycca. Ilposepums pesyiomam ¢ nomowwio mooyas linalg.

3anaua 3. [lan ¢aiin ¢ matpuiieit A pasmepom N x N, n=10. Haiitu onpeaenurens MaTpUIbl A
metoaom ["aycca. [Iposepumo pesyromam ¢ nomowwio mooyns linalg.

3anaua 4. [lan daiin ¢ marpuneii A pasmepom N x N u Bekropom b pasmeproctr N=10. Permts

CUCTEeMY JIMHEHHBIX ypaBHeHui A-X =b wmeromom 3eitnens. [Iposepums pezyiomam ¢ nomo-
wwio mooyas linalg.

3anaua 5. [lan ¢aiin ¢ matpuieit A pazmepom N x N, n=10. Haiitu MmakcuMaabHOE COOCTBEHHOE
3HaueHue Marpunpl A. [Iposepums pezynomam ¢ nomowwto mooyns linalg.

3amaua 6. JlaHbl BeIpaXEHHUS 2-X HEKOTOPBIX aHATMTHYECKH 33daHHbIX QyHkuuit f(X). Halitu
Bce penienus ypaBHenuit f(X)=0 metonom HetoToHa. Ilposepums pesyniomam ¢ nomowwio one-
pamopa fsolve.

3amaua 7. JlaHbl BEIpaKeHHs 2-X HEKOTOPBIX aHATUTHYECKH 3aaHHbIX Gynkuumi f(X). Haiitu
Bce pemeHus ypaBHeHui f(X)=0 MeTogom npocThIX uTepanuii. [Ipogepums pesyibmam ¢ nOMo-
wwio onepamopa fsolve.

3amaua 8. /laHbl BeIpaKeHHs 2-X HEKOTOPBIX aHATUTHUECKH 3anaHHbiX GyHkiwmii f(X). Haiitu
Bce penieHus ypaBHenuit f(X)=0 metonom cexymmx. [Ipogepums pezyaibmam ¢ NOMOubIO one-
pamopa fsolve.



3agaua 9. [lans! Beipakenus Gyuxmwmii f1(X,Y) u f2(X,y). Haiitu Bce pemrenus cuctemsl ypaBHe-
uuit f1(X,y)=0 u f(X,y)=0 meronom Hetorona. Ilposepums pezyrbmam ¢ nomowwo onepamopa
fsolve.

3agaua 10. laus! Beipakenus Gpyukiuii f1(X,y) u fo(X,y). Halitu Bce pelienns cucTeMsl ypaBHe-
uuit f1(X,¥)=0 u f(X,y)=0 MeT010M IrpaMEeHTHOTO CIIycKa. [Iposepums pesyibmam ¢ ROMOubIo
onepamopa fsolve.

3amaua 11. Jlau daiin ¢ Tabauuno 3agannoit Gynakueit f(X), a<x<b. Haiitu perenue kpaeBoii
ou ou
3amauu 1-ro mopsiaka 1 + e f(X) ¢ OHOPOIHBIMU rPAHUYHBIME H HAYATHHBIMU YCIOBHSIMHU
X

C ITIOMOIUIBIO SIBHOM Pa3HOCTHOM CXeMbl. [Iposepums pe3yibmam ¢ nOMOwbo onepamopa
PDEplot.

3amaua 12. Jlan daiin ¢ Tabnauyno 3anannoit ¢pynkuen f(X), a<x<b. Haiitu perienue kpaeBoii

ou ou
3aauu 1-1"0 IopsaaKa E + 6_ = f (X) C OJHOPOAHBIMH I'PAHNUYHBIMH U HAYaJIbHBIMHU YCJ'IOBI/ISIMI/I
X

C ITIOMOIIBIO HESIBHOM Pa3HOCTHOU cXeMbl. [Iposepums pe3yibmam ¢ nOMOwbo onepamopa
PDEplot.

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

ou ou
3aa4u 1-1"0 IopsaaKa E + 6_ = f (X) C OJHOPOAHBIMH I'PAHNUYHBIMH U HAYaJIbHBIMHU YCJ'IOBI/ISIMI/I
X

METOIOM JIPOOHBIX IIaroB. [Iposepums pesyivmam ¢ nomouvio onepamopa PDEpIlot.

3amaua 14. Jlan daiin ¢ tTabiauuno 3amannoi ¢pyukiuei f(X), a<x<b. Haiitu perenue kpaeBoii
ou o%u
3a/1a4M yPaBHEHHSI TEIJIOMPOBOTHOCTH rar f(X) ¢ OHOPOIHBIMU FPAHUUHBIMHU 1
X
HAYaJIbHBIMH YCIIOBHSIMHU C TIOMOIIBIO SIBHOW Pa3HOCTHOM cXxeMbl. [Ipogepums pezyibmam ¢ no-
mouwvio onepamopa PDEpIot.

3amaua 15. Jlan daiin ¢ Tabnauuno 3amannoii ¢pyukimen f(X), a<x<b. Haiitu perienue kpaeBoii
ou o%u
3aJ1a4ui ypaBHEHUS TETIIOMPOBOTHOCTH T ol f (X) C OJTHOPOJHBIMU TPAHUYHBIMH U
X
Ha4yaJbHBIMH YCIOBHUSIMU C MOMOIIBIO HEABHOM PA3HOCTHOM CXeMBI. [Ipogepums pe3ynomam ¢
nomowwio onepamopa PDEpIot.

3anaua 16. Jlan ¢aiin ¢ Tabnuuno 3amanHoi Gynkiuent f(X), a<x<b. Haiitu peienue kpaeBoii
ou ou
3a/1a4M ypaBHEHUS TEIIONPOBOJAHOCTH T ol =f (X) C OJJTHOPOIHBIMH I'PAHUYHBIMU U
X
HayaJbHBIMU YCIOBUSMHU METOJIOM JPOOHBIX IIAroB. /Iposepums pe3ynvmam ¢ noMoubio one-
pamopa PDEplot.

3amaua 17. Jlan daiin ¢ Tabiauuno 3amannoit ¢pynkiuen f(X), a<x<b. Haiitu perenue kpaeBoii
3a/1a91 BOJTHOBOTO ypaBHE o _ou
Jla91 BOJIHOBOT'O YPABHCHUA —— ——
ot ox?

YCIIOBHSIMH C TIOMOIIIBIO SIBHOM Pa3HOCTHOM CXeMBI. [Ipogepums pe3yibmam ¢ NOMOwblo one-
pamopa PDEplot.

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



3amaua 18. Jlan daiin ¢ Tabnauuno 3anannoii ¢pynknuen f(X), a<x<b. Haiitu perienue kpaeBoii

o°u  o°u

3aJjauyl BOITHOBOI'O YPAaBHEHUS ——- ol
X

YCJIOBHSIMH C ITOMOIIIBIO HESIBHOW Pa3HOCTHO# CXeMBL. [Ipogepums pesyibman ¢ noMowbio one-
pamopa PDEplot.

=f (X) C OJHOPOJAHBIMU I'PAHUYHBIMHA U HAYAJIbHBIMU

3agaua 19. Jlau daiin ¢ Tabauuno 3agannoit Gyrkueit f(X), a<x<b. Haiitu perenue kpaeBoii
o’u  o%u
3a/1a41 BOJIHOBOTO YPaBHEHHUS P f(X) ¢ OXHOPOMHBIME IPAHHYHBIMY ¥ HAYATHHBIMH
X
YCIIOBHSAMH METOJIOM JPOOHBIX IAroB. IIposepums pe3yivmam ¢ ROMOwblo Onepamopa
PDEplot.

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

o°u  d%u
ne ju1s ypaBHeHus [lyaccona vl +— =1 (X, y) C OJJTHOPOJIHBIMH I'PAHUYHBIMU YCIOBHUSIMHU C

oy

MIOMOIIIBIO IPSIMBIX METOJIOB PEIICHUS CETOYHBIX ALUIUNTUICCKUX YpaBHEHUH. [Iposepums pe-
synemam ¢ nomougvio onepamopa PDEpIot.

3amaua 21. Jlan daiin ¢ tabiauuno 3amannoii ¢pynkuen f(X,y). Haiitu pemenne 3anaun Jupux-
o°u o’u
ne i ypaBHenus [lyaccona PVl + W =f (x, y) C OJIHOPOJIHBIMU TPAHUYHBIMH YCIOBHUSIMU C
X
MIOMOIIIBIO0 UTEPAIIMOHHBIX METO/IOB PEIICHUS] CETOYHBIX SJUIMITHYECKUX YpaBHEHUH. [Ipose-
pumo pezynomam ¢ nomowwio onepamopa PDEpIot.

3amaua 22. Jlan daiin ¢ Tabnauuno 3amannoit ¢pynkuen f(X,y). Haiitu pemenne 3anaun Jupux-

o°u  o%u
JIC HJIsd ypaBHeHI/IH HyaCCOHa ~7 + ~7
ox® oy

METOJIOM penakcanuu. [lpogepums pezyismam ¢ nomowvio onepamopa PDEplot.

=f (X, y) C OAHOPOJAHBIMU I'PAHUYHBIMHA YCJIOBUSAMU

7. MaTepnaibHO-TeXHHYECKOe o0ecnedyeHne 1o JMCHHILIHHE (MOLY110)
ITo Bcem Bugam y4eOHOH N1€ATENbHOCTH B paMKax JUCIUIUIMHBI UCIIOJIb3YIOTCS ayauTO-
puu, KaOUHETHI U J1abopaTOPUH, OCHAILIEHHbIE HEOOXOIUMBIM CHEIMATU3UPOBAHHBIM U Jlabopa-

TOPHBIM 000PYJJOBaHUEM.

HanMeHnoBaHue crienuanbHbIX OCHAIIIEHHOCTh CHEUATBHBIX [NepeueHpb JTUIEH3UOHHOTO
HOMEILEHU I HOMEILEHU I MIPOTPAaMMHOT0 00eCTIeYeHHUS
YueOHbIC  ayauTOpHH IS Meoberb: yuebnas MeOeb Microsoft Windows10, Mi-
TPOBENICHUSI 3aHATHI JICKIIMOHHOTO Texunueckue cpenacrtea o0y- | crosoft Office 2010, MathCAD14,
THIIA YEHHS: Maplel8
9KpaH, MPOEKTOP, KOMIIBIOTEP
YuebHbIC  ayaUTOpPHH IS Mebesb: yuebHas MeOeb Microsoft Windows10, Mi-
MpOBeIeHUS Ta00PaTOPHBIX padoT. Texuuueckue cpeacrta o0y- | crosoft Office 2010, MathCAD14,
YEHHS: Maplel8
9KpaH, MPOEKTOP, KOMIBIOTEP

Jly1s camocTosITeNbHOM paboThl 00yYarOIIUXCs MPEAYCMOTPEHBI TOMELEHUS], YKOMILIEK-
TOBAaHHBIE CHENMATU3UPOBAHHON MeOEesbI0, OCHAIIICHHbIE KOMIBIOTEPHOW TEXHUKOW C BO3MOXK-



HOCTBIO TOJKITIOUeHHs K ceTH «MHTepHeT» U obecledeHneM JO0CTyIa B 3JIEKTPOHHYIO HH(DOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HaumMeHoBaHue noMenieHuin
JUTSL CAMOCTOSITENIbHON paboThI
o0yyaromuxcs

OcCHaIIEHHOCTh ITOMEIEHUI
JUTSL CAMOCTOSITEIIbHON pabOThI
o0yJaronuxcs

HepequL JIMICH3HUOHHOT'O
MnporpaMMHOTO obecrneueHus

Ilomemenue uig  €caMoOCTOS-
TeNpHOM paboTel  oOywarommxcs
(anTanpHBIN 3211 Hayuroit 6mubmmo-
TEKH)

Meobernb: yueObHas MeOenb

KoMmriekT crenuaiu3upoBaH-
HOM MeOeI: KOMITBIOTEPHBIE CTO-
JIBT

ObopynoBaHre: KOMITBIOTED-
Hasg TEXHUKA C IOIKIIOYCHHEM K
nHpopManmoHHO-

KOMMYHHMKalMOHHOU cetu «MHTep-
HET» U JOCTYIIOM B 3JIEKTPOHHYIO

nHpopManoHHO-
oOpa3zoBaTensHyI0 cpeny oOpa3oBa-
TENBHOMN OpTaHU3AIIH, BeO-

KaMepbl, KOMMYHHKallHOHHOE 000-
pyzoBaHue, obecredyuBaromee mIo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
coelMHEHUEe U OeCIpOBOAHOE CO-
enunenune o texuonoruu Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8

Ilomemenue g caMOCTOS-
TENBEHOW PabOTHI 00yJArOIINXCS

MebGenb: yueOHas Mebeb

Kommekt criennanu3upoBaH-
HOM MeOeN: KOMIBIOTCPHBIC CTO-
JIBI

OGopynoBaHHe: KOMIBIOTEP-
Hasg TEXHUKA C TMOAKIIOUCHHEM K
nHpopMannoHHO-

KOMMYHMKalMOHHOU cetn «HHTEp-
HET» U AOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
oOpa3oBaTensHyI0 cpeny oOpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMyHHKallMOHHOE 000-
pyloBaHue, obecredyuBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeMHEHHEe M OecHpoBOJHOE CO-
enunenne o texuHonoruu Wi-Fi)

Microsoft Windows10, Mi-
crosoft Office 2010, MathCAD14,
Maplel8




